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$EVWUDFW 
$LP��The aim is to conduct a survey of currently practising orthopedics and traumatology surgeons and residents in 

Turkey regarding their current practice and perceptions on compartment syndrome management. 

0DWHULDOV� DQG� 0HWKRGV�� A structured survey was developed for the study. Diagnosis in alert and unconscious 

patients, clinical signs of the condition, compartment pressure measurement, optimal time frame and technique for 

performing a fasciotomy, and preventive measures in patients with limb injuries were assessed.  

ReVXOWV�� Due to the evaluation, most significant and earliest symptom thought to be pain in 74% and 82.2% 

respectively. In diagnostic approach of conscious patients, 59.6% find intense pain and intense pain with passive 

stretching sufficient for diagnosis. In unconscious patients, 22.6% measure intracompartment pressure in every 

patient and if high in first measurement, indicates emergent fasciotomy, whereas 59.5% apply emergent fasciotomy 

in clinical suspicion without measuring intracompartment pressure. 89.��� GRQ¶W� XVH� SUHVVXUH� JDXJH� LQ� FDVH� RI� D�
compartment syndrome suspicion. 55.5% have not seen manually constructed mechanism before. 25.3% participants 

have sufficient knowledge to construct the mechanism.  

&RQFOXVLRQ�� There are controversies in the management of compartment syndrome in Turkey, development of 

clinical practice guidelines may encourage best practice, reduce variations and reduce the incidence of 

complications.  

.H\�ZRUGV� Compartment syndrome, clinical management, fasciotomy, compartment pressure measurement. 

Öz 

Amaç: dDOÕúPDQÕQ� DPDFÕ�� 7�UNL\H¶GH� KDOHQ� oDOÕúPDNWD� RODQ� RUWRSHGL� ve travmatoloji X]PDQODUÕ� YH� DVLVWDQODUÕQÕQ��
NRPSDUWPDQ�VHQGURPXQD�\|QHOLN�J�QFHO�\DNODúÕP�YH�DOJÕODUÕQÕQ�RUWD\D�NRQPDVÕGÕU� 

Gereç ve Yöntem: dDOÕúPD� LFLQ� WDVDUODQPÕú� DQket ile, bilinFL� DoÕN� YH\D� NDSDOÕ� KDVWDGD� WDQÕ�� NRPSDUWPDQ�
VHQGURPXQXQ� NOLQLN� EXOJXODUÕ�� NRPSDUWPDQ� EDVÕQFÕ� |Oo�P��� IDVi\RWRPL� LFLQ� X\JXQ� P�GDKaOH� V�UHVL� YH� WHNQL÷L�
GH÷HUOHQGLULOdi.  

Bulgular: %X�GH÷HUOHQGLUPHGH��HQ�|QHPOL�������YH�HQ�HUNHQ�����,���ROXúDELlecek semptomun D÷UÕ�ROGX÷X�J|U�ú��
KDNLPGLU�� 7DQÕVDO� \DNODúÕPGD�����,�� DúÕUÕ� D÷UÕ� YH� SDVLI� JHUPH� LOH� DúÕUÕ� D÷UÕ\Õ� WDQÕ� LFLQ� \HWHUOL� J|UPHNWHGLU� Bilinci 
NDSDOÕ� KDVWDODUGD�� ���,6 NRPSDUWPDQ� EDVÕQFÕQÕ� KHU� KDVWDGD� |Oo�OPHVL� JHUHNWL÷LQL� YH� ELULQFL� \�NVHN� VRQXota acil 
fasi\RWRPL�HQGLNDV\RQXQX�X\JXQ�J|UPHNWHGLU��gWH�\DQGDQ�����,��NRPSDUWPDQ�EDVÕQFÕ�|OoPHNVL]LQ�NOLQLN�ú�SKHQLQ�
acil fasi\RWRPL� LFLQ� \HWHUOL� ELU� HQGLNDV\RQ� ROGX÷X� J|U�ú�QGHGLU�� ���,�� NRPSDUWPDQ� VHQGURPX� ú�SKHVLQGH� EDVÕQo�
|OoPH\H� JHUHN� GX\PDPDNWDGÕU�� �55,�� PDQXHO� NRPSDUWPDQ� |Oo�P� G�]HQH÷LQL� KLo� J|UPHPLú� YH����,�� G�]HQH÷L�
NXUDELOHFHN�ELOJL\H�VDKLS�ROGX÷XQX�LIDGH�etmektedir. 

Sonuç: 7�UNL\H¶GH� NRPSDUWPDQ� VHQGURPX� \|QHWLPLQGH� WDUWÕúPDOÕ� \DNODúÕPODU� ROGX÷X� J|]OHQPHNOH� EHUDEHU�� NOLQLN�
\DNODúÕP� UHKEHUOHULQLQ� KD]ÕUODQPDVÕ�� HQ� X\JXQ� \DNODúÕPÕQ� ROXúPDVÕ�� GH÷LúNHQ� \DNODúÕPODUÕQ� YH� NRPSOLNDV\RQ�
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,QWURGXFWLRQ 

Compartment syndrome is a condition in which 
increased pressure within a limited space compromises 
the circulation and function of the tissues (1). The 
condition commonly occurs in the compartments of 
extremities, especially in the leg (2). 
Acute limb compartment syndrome (ALCS) is a surgical 
emergency and is associated with significant morbidity 
and legal problems, if not diagnosed promptly and 
treated effectively. Insufficient management might lead 
further complications. 
Trauma is most common reason for ALCS which 
reported to occur in 1–10% of all tibia fractures (3). 
Despite the relative frequency of ALCS, and significant 
morbidity associated with the condition, there are still 
controversial opinions in literature regarding optimal 
management of the condition. 
The aim of this study was to conduct a survey of 
currently practicing orthopedic surgeons and residents in 
Turkey regarding their current practice and perceptions 
of what constitutes basic principles and best practice in 
management of ALCS after traumatic injury. 

Materials DQG�0HWKRGV 

A structured survey tool was developed based on a 
review of the published reports. The survey tool was 
designed to assess current practice and perceptions of 
what constitutes best practice in key areas in 
management of traumatic ALCS. The key areas 
assessed were diagnosis of condition in alert and 
unconscious patients, clinical signs of the condition, 
compartment pressure measurement, optimal time frame 
and technique for performing a fasciotomy, and 
preventive measures in patients with limb injuries. For 
questions requiring a choice between several options, a 
check-box item was used. 
The survey tool was piloted by three orthopedic 
surgeons and two residents before being sent to 
attendees. List of the registered surgeons and residents 
was obtained from Turkish Society of Orthopedics and 
Traumatology (TOTBID).  
Target group was all currently practicing orthopedic 
surgeons and accredited orthopedic registrars in Turkey. 
Because of TOTBID privacy policy, an exact figure for 
target group could not be obtained. However, TOTBID 
provided an estimate of 4500 currently practicing 
orthopedic surgeons and residents in Turkey. Sample 
population was calculated according to 50% frequency 
for the unknown frequency status and 8% accepted error 
with 95% confidence interval as 146 attendees for a 
5000 estimated registrars. 250 surveys were handed out 
in the National Congress of Orthopedics and 
Traumatology to reach the most homogeneous and the 
largest number of orthopedic surgeons. 

5HVXOWV 

There were 161 returns to the surveys distributed. 15 
participants were not a part of the target group or 
returned surveys tardy, therefore only 146 valid surveys 
have been used for evaluation. 67.1% of participants 
were specialists, whereas 32.9% of participants were 
residents. 61.6% of medical doctors who have 
participated in the survey have been practicing for at 
least 10 years. 36.3% of them have been working in a 
university hospital, 26.2% in a state hospital, 29.5% in a 
training research hospital. When number of cases was 
analyzed within the clinics the participants have been 
practicing, it has come out that there have been more 
than 1000 operations performed in clinics, in which 
55.5% of participants have been practicing. 
33.6% of participants have encountered compartment 
syndrome at least 10 times. 54.8% encountered on leg 
and 37.7% on forearm most frequently. Most significant 
symptom of acute compartment syndrome has come out 
as pain in 74% and earliest symptom as pain again in 
82.2%. When it was asked about the group of patients 
that has highest risk for compartment syndrome, 29.5% 
answered as tibia segmental fracture, 29.5% as long-
lasting crush injury, 8.9% as forearm segmental fracture, 
32% as re-vascularized extremity.  
In diagnostic approach of acute compartment syndrome 
in conscious patients, 59.6% of participants find intense 
pain and intense pain with passive stretching exercises 
sufficient for diagnosis. In unconscious patients, 22.6% 
of participants measure in-compartment pressure in 
every patient and if high pressure in the first 
measurement, points it out as an indication for emergent 
fasciotomy, whereas 59.5% of participants apply 
emergent fasciotomy according to clinical suspicion 
without seeing it as a requirement to measure in-
compartment pressure. 55.5% of participants express 
WKDW� WKH\� KDYHQ¶W� VHHQ� WKH� PDQXDO� GHYLFH� XVHG� IRU�
measurement of compartment pressure in their entire 
medical education period, while 25.3% of participants 
enounce that they have sufficient knowledge to set up 
the pre-mentioned manual device. 89.7% of medical 
GRFWRUV��ZKR�KDYH� WDNHQ� WKH�VXUYH\�GRQ¶W�XVH�SUHVVXUH�
gauge in case of a compartment syndrome suspicion.  
In analysis of treatment and follow-up of acute 
compartment syndrome, 84.7% of participants apply 
fasciotomy via long skin incisions over compartment, as 
13.9% of them find it sufficient to apply subcutaneous 
long fasciotomies via short skin incisions. 26.7% of 
SDUWLFLSDQWV�H[SUHVV� WKDW�H[WUHPLW\� WKDW¶V being followed 
with a diagnosis of compartment syndrome should be 
kept at higher level than heart level, whereas 73.3% of 
ZKRP�EHOLHYH� WKDW� LW¶V�EHWWHU� WR� IROORZ�XS�H[WUHPLW\�DW�D�
higher level than heart level and/or with cold application 
(Table-1).
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5HVXOWV 
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Table -1.Outcomes of the Survey Due to the Evaluation. 

6XUYH\�2XWFRPHV  

3UDFWLFH�\HDU <10y    56/146 38.4% 
���\   90/146 61.6% 

&RPSDUWPHQW�V\QGURPH�H[SHULHQFH 
���FDVHV   63/146 43.2% 
5-9 cases   34/146 23.3% 
����FDVHV   49/146 33.6% 

0RVW�ORFDOL]DWLRQ 

Forearm   55/146 37.7% 
Foot     6/146   4.1% 
Leg   80/146 54.8% 
Thigh     3/146   2.1% 
Other      2/146   1.4% 

0RVW�LPSRUWDQW�$/&6�V\PSWRP 

Pain 108/146 74.0% 
Sensory deficit   14/146   9.6% 
Motor deficit   15/146 10.3% 
Paleness      9/146   6.1% 

(DUOLHVW�$/&6�V\PSWRP 

Pain 120/146 82.2% 
Sensory deficit   15/146 10.3% 
Motor deficit     2/146   1.4% 
Paleness      7/146   4.8% 
Other     2/146   1.4% 

0RVW�ULVN\�FRQGLWLRQ 

Comminuted tibia fracture    22/146 15.1% 
Prolonged crush injury   43/146 29.5% 
Comminuted forearm fracture   63/146 43.2% 
Revascularized extremity   18/146 12.3% 

$&/S diagnosis in FRQVFLRXV patient 

Wait for 5P    13/146   8.9% 
Severe pain with passive stretch and rest pain   87/146 59.6% 
Pain + high compartment pressure measurement   27/146 18.5% 
Pain + consecutive high compartment pressure measurements   19/146 13.0% 

$&/6�GLDJQRVLV�LQ�XQFRQVFLRXV 
patient 

Compartment pressure measurement, fasciotomy is indicated if high   33/146 22.6% 
Consecutive compartment pressure measurement for fasciotomy 
indication, even the first measurement is high   16/146 11.0% 

Clinical suspicion is enough for fasciotomy   87/146 59,6% 
Pressure measurement + clinical signs + Doppler USG verification    10/146   6.8% 

0DQXDO�FRPSDUWPHQW�SUHVVXUH�
PHDVXUHPHQW 

+DYHQ¶W�VHHQ�EHIRUH   81/146 55.5% 
+DYHQ¶W�VHW�EHIRUH   24/146 16.4% 
Have the knowledge   37/146 25.3% 
'RQ¶W�KDYH�DQ\�LGHD     4/146   2.7% 

)DVFLRWRP\�WHFKQLTXH 
Short skin incisions, long subcutaneous fasciotomies   20/146 13.9% 
Long skin incisions and fasciotomies 124/146 84.7% 
Other     2/146   1.4% 

)DVFLRWRP\�H[SHULHQFH 
���FDVHV   83/146 56.8% 
5-9 cases   29/146 19.9% 
����FDVHV   34/146 23.3% 

$&/6�IROORZ-XS�H[WUHPLW\�SRVLWLRQ 

Extremity on heart level   39/146 26,7% 
Extremity over heart level   50/146 34.2% 
Extremity on heart level with cold application   16/146 11.0% 
Extremity over heart level with cold application   41/146 28.1% 

&RPSDUWPHQW�SUHVVXUH�PHDVXUHPHQW�
LQ�$&/6�6XVSHFW 

Yes   15/146 10.3% 
No 131/146 89.7% 

ALCS: Acute limb compartment syndrome. 
 
������RI�SDUWLFLSDQWV¶�FOLQLF�PRUH� WKDQ������RSHUations 
was reported to be performed, 33.6% of participants 
have reported to come across compartment syndrome at 
least 10 times, 54.8% of which on the crural region and 
37.7% of which on the forearm and carpal region most 

frequently. 
Response of participants about the riskiest scenario for 
displaced comminuted forearm fracture, comminuted 
tibia shaft fracture, prolonged crush injury and 
reperfusion after prolonged limb ischemia was 8.9%, 
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29.5%, 29.5% and 32.3% respectively. 10.3% of 
participants reported to have used manometer within 
their clinics in ALCS-suspicious case; 5.5% have used 
trademark pressure measurement systems and 4.8% 
have used manually constructed mechanism. 
When it has been questioned whether or not the 
participants have come across previously missing 
compartment syndrome. 25.3% of participants reported 
that they have never come across any previously 
missing compartment syndrome, 62.4% reported they 
have come across 1-3 times, 12.4% reported have met 
more than 4 times. Also, in a question, in which 
participants could choose more than one answers, 
������ RI� SDUWLFLSDQWV� KDYH� UHSRUWHG� WKDW� WKH\� KDYHQ¶W�
seen manually constructed mechanism, 19.2% neither 
have seen the mechanism nor have sufficient knowledge 
to construct the mechanism, 4.1% of which have neither 
seen nor constructed the mechanism, however, have 
sufficient knowledge to construct the mechanism. 

'LVFXVVLRQ� 

Clinical symptoms with varying combinations and 
severity in sequential examinations set difficulties in the 
diagnosis of this ALCS, especially in multi-traumatized 
SDWLHQWV�ZKLFK�GLYHUWV� FOLQLFLDQ¶V� DWWHQWLRQ�� HYHQ� DPRQJ�
expert surgeons. So, high degree of suspicion is 
essential in addition to adequate knowledge and 
practical exposure to manage these patients to avoid 
significant morbidity even mortality and also medico-
legal issues, due to delayed or missed diagnosis. 
Unfortunately, there are variations in perception of basic 
principles and management of ALCS by orthopedic 
VXUJHRQV¶ clinical practice. Also there is little consensus 
among authors about appropriate management of ALCS, 
especially regarding the optimal fasciotomy indication 
particularly with poly-traumatized and unconscious 
patients. A recent study showed that incidence of 
fasciotomy and varied from 2 to 24% highlighting the 
variability of surgical indications and inconsistency in 
clinical diagnosis (4,5). In the survey completed within 
WKLV�VWXG\��LQ�FDVH�RI�$/&6��LW¶V�EHHQ�DLPHG�WR�TXHVWLRQ�
basic approach to ALCS.  
In this study, 54.8% of participants come across ALCS 
on the crural region and 37.7% of which on the forearm 
and carpal region most frequently. When we look at 
literature, tibia shaft fractures are being reported to be 
responsible for the one-third of all of the ACLS, one-
quarter of blunt and crushed soft tissue traumas, and 
one-fifth of radial and ulnar fractures (6). Also we should 
keep in mind that, up to 30% of ALCS cases occurs 
without any evidence of fracture (2,7).  
In the survey results, most significant symptom of the 
ALCS has come out as pain in 74% and the earliest 
symptom as pain again in 82.2 %. ALCS is a dynamic 
process in which symptoms evolve progressively. So, 

examinations should be done serially more over a period 
RI� WLPH� XQOHVV� LW¶V� VWURQJO\� VXVSHFWHG� DW� LQLWLDO�
presentation (6,8). The aim must be to diagnose early 
enough to intervene progression towards irreversible 
FKDQJHV�� 7KH� FODVVLFDOO\� PHQWLRQHG� WKH� ILYH� ³3´� VLJQV�
have low sensitivity but high specificity for diagnosis 
according to systematic review and combination of these 
signs might increase the sensitivity (9). But the cardinal 
symptom for ALCS in conscious patients is pain out of 
SURSRUWLRQ� WR� NQRZQ� LQMXU\� DQG� GRHVQ¶W� LPSURYH� ZLWK�
adequate analgesia (6,10). Also pain at rest and with 
passive stretch is almost always found in evolving ALCS. 
Moreover, pain can be absent in regional anesthetized 
patients and sedated patients in ICU (6). Paresthesia is 
another early sign indicates early nerve ischemia which 
is followed by hypoesthesia, anesthesia (6,10). Paresis 
and paralysis are late symptoms which indicate 
muscular and/or neural lesions (4,6). 
Response of participants about the riskiest scenario for 
displaced comminuted forearm fracture, comminuted 
tibia shaft fracture, prolonged crush injury and 
reperfusion after prolonged limb ischemia was 8.9%, 
29.5%, 29.5% and 32.3% respectively. This question of 
survey was purposed to evaluate perceptions of 
participants about which case scenario is more prone to 
develop ALCS. According to clinical practice guidelines, 
a particularly high index of suspicion is necessary for the 
patient groups as; males aged <35 years with fracture 
tibia and/or the radius/ulna (11,12), high-energy injuries 
such as open fractures and/or severe soft tissue injuries 
(13), patients <35 years with a bleeding disorder or an 
anticoagulant with soft tissue injuries (14,15) and crush 
LQMXULHV�� 'HVSLWH� GLVWULEXWLRQ� RI� SDUWLFLSDQWV¶� UHVSRQVHV�
are also probably related to their past experiences, 
selecting the riskiest situations as reperfusion injury in 
32% of the respondents suggest that the situation is not 
fully understood. Revascularization after acute arterial 
injury or obstruction can result in ALCS and most of the 
patients need fasciotomy after revascularization (16).  
������RI�SDUWLFLSDQWV�H[SUHVV�WKDW�H[WUHPLW\�WKDW¶V�EHLQJ�
followed with a diagnosis of compartment syndrome 
should be kept at higher level than heart level, whereas 
62.3% believe that it is better to follow up extremity at a 
higher level than heart level and/or with cold application. 
Authors reported that although limb elevation decreased 
compartment pressure, blood pressure to elevated limb 
also decreased, resulting in an overall reduction in 
perfusion pressure (17,18) Also according to clinical 
practice guidelines, affected limbs should be positioned 
at heart level in patients at high risk of developing ALCS 
(19). Moreover, the guidelines recommend patient 
should be kept in normotensive and high flow of oxygen 
should be administered if oxygen saturation is 
suboptimal (19). 
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fully understood. Revascularization after acute arterial 
injury or obstruction can result in ALCS and most of the 
patients need fasciotomy after revascularization (16).  
������RI�SDUWLFLSDQWV�H[SUHVV�WKDW�H[WUHPLW\�WKDW¶V�EHLQJ�
followed with a diagnosis of compartment syndrome 
should be kept at higher level than heart level, whereas 
62.3% believe that it is better to follow up extremity at a 
higher level than heart level and/or with cold application. 
Authors reported that although limb elevation decreased 
compartment pressure, blood pressure to elevated limb 
also decreased, resulting in an overall reduction in 
perfusion pressure (17,18) Also according to clinical 
practice guidelines, affected limbs should be positioned 
at heart level in patients at high risk of developing ALCS 
(19). Moreover, the guidelines recommend patient 
should be kept in normotensive and high flow of oxygen 
should be administered if oxygen saturation is 
suboptimal (19). 
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In a diagnostic ALCS approach to conscious patients, 
59.6% of participants report that severe rest pain and 
severe pain after passive stretch enough to make a 
diagnosis. According to clinical practice guidelines, 
ALCS should be diagnosed in presence of clinical signs 
especially with pain out of proportion, as cardinal sign. 
But in alert, high risk patients with equivocal clinical 
findings, compartment pressure should be measured. 
Furthermore, in the initial absence of clinical signs, alert, 
high-risk patients should be assessed for clinical signs of 
ALCS at least every 4 hour for a minimum of 24 hour 
after precipitating injury (19). As 8.9% of participants 
expressed, waiting for 5P symptoms and 
paresis/paralysis developing secondary to neural and/or 
muscular damage, means late symptoms are to be 
observed which result in malpractice (19). Supporting 
clinical diagnosis with compartment pressure 
measurement could be acceptable to eliminate possible 
risk of over/under treatment and as result of medico 
legal reaction, if and only if there would be no loss of 
time. Rarely reported literature about ALCS in awake 
and conscious patients without severe pain also cause 
confusion (20). However, insistence on making follow-up 
measurements regardless of clinical findings and 
meaningful high compartment pressure values might 
result in delay in diagnosis and treatment, accompanied 
by malpractice.  
In a diagnostic approach to unconscious patients, 22.6% 
of participants report that compartment pressure should 
definitely be measured, 11.0% thinks that regardless of 
meaningfully high compartment pressure values, follow-
up measurements should definitely be conducted, 59.6% 
suggests that compartment pressure measurement 
might not be completed and fasciotomy is sufficient in 
case of a clinical suspicion, and 6.8% reports that 
additional to clinical findings and compartment pressure 
measurements, Doppler USG should be applied. 
According to clinical practice guidelines, in unconscious 
patients, ACLS should be diagnosed in the presence of 
raised compartment pressure. Furthermore, in initial 
absence of raised pressure, unconscious, high risk 
patients should have their compartment pressure 
measured at least every 4 h for a minimum of 24 h after 
precipitating injury (19). In an unconscious patient, as 
majority of clinical signs are subjective, the 
unproportioned pain to injury and pain not relieved by 
analgesics which are accepted as the cardinal 
symptoms of ALCS, are nearly impossible to evaluate. 
Therefore, as 59.6% of attendees have responded, 
rather than making a diagnosis of ACLS based on 
clinical findings, in unconscious and uncooperative 
patients, diagnosis should be made according to 
compartment pressure measurements (19). In survey, 
33.6% of participants point out that diagnosis should be 
made according to compartment pressure measurement, 
while one-third of prementioned amount of participants 

also suggest that follow-up measurements should be 
completed, even though there would be meaningful high 
values of compartment pressures and this reveals the 
fact that there is confusion in this matter. 6.2% of the 
responses point out that in addition to clinical findings 
and compartment pressure measurements, Doppler 
USG should be used. In literature, there are studies 
regarding the diagnosis of ALCS through laser Doppler 
flowmeter. However, this doesn’t have a routine use in 
ALCS diagnosis.  
Stryker pressure monitor system, Synthes hand-held 
compartment pressure monitor, arterial line manometer 
and Whitesides infusion techniques are methods for 
measuring compartment pressure (6). More accurate 
diagnosis is reported with arterial line manometer 
followed by Stryker device (21). Diversely, Whitesides 
method gave less accurate results in more than one 
study. But Whiteside method is lifesaving method if other 
equipment is unavailable, which consists of simply by 
intravenous tubing, a three-way stopcock, a syringe and 
a mercury manometer (22). In our survey, 10.3% of 
participants reported they have used manometer within 
their clinics in ALCS-suspicious case; 5.5% have used 
trademark pressure measurement systems and 4.8% 
have used manually constructed mechanism. In 
literature, in two surveys, one dates back to 1998 in the 
UK (23) and the other one dates back to 2015 in 
Australia (24), completed regarding ALCS approach, 
15% of respondents in study of Williams et al. in UK, 
compared with 78% in the Wall et al study in Australia 
routinely used compartment pressure measurement. In 
our study, only 10.3 % of participants reported they have 
used manometers in ALCS-suspicious cases and this 
result is relatively lower than results of other studies 
conducted. This reveals the fact that medical doctors in 
our study have an approach to ALCS rather based on 
clinical experience. However, this might create a risk of 
missing compartment syndromes especially in 
unconscious and uncooperative patients (6). The survey, 
it has been questioned whether or not participants have 
come across previously missing compartment syndrome. 
25.3% of participants reported that they have never 
come across any previously missing compartment 
syndrome, 62.4% reported that they have come across 
1-3 times, 12.4% reported to have met more than 4 
times. Also, in a question, in which participants could 
choose more than one answers, 32. 2% of the 
participants have reported that they have not seen 
manually constructed mechanism, 19.2% neither have 
seen the mechanism nor have sufficient knowledge to 
construct the mechanism, 4.1% of which have neither 
seen nor constructed the mechanism, however, have 
sufficient knowledge to construct the mechanism. All in 
all, it has been found out that 55.5% of the participants 
have not seen manually constructed mechanism before. 
In addition to this, it has been understood that only 
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32.8% of the participants have sufficient knowledge to 
construct the mechanism, whereas 7.5% of which have 
never constructed the mechanism.  
,Q� DQRWKHU� TXHVWLRQ�� LQ� ZKLFK� SDUWLFLSDQWV¶� JHQHUDO�
approach to fasciotomy has been questioned, it has 
been found that 13.7% of participants had an opinion of 
subcutaneous fasciotomies made through short skin 
incisions are enough. Skin has been shown to act as a 
limiting boundary even after a fasciotomy has been 
performed, that jeopardize limb (15,19,24). So, long skin 
incisions with full-length fasciotomies are recommended.  
In our survey, following controversial subjects are not 
being questioned; which values should be used, 
absolute pressure threshold or differential pressure 
threshold and which values are accepted as cut-off 
values for fasciotomy, because our real aim has been 
questioning basic approach to ALCS cases. Therefore, 
as the questionnaire has been prepared it has been tried 
to put more emphasis on questions regarding the basic 
NH\� SRLQWV� LQ� LQGLYLGXDOV¶� RZQ� SUDFWLFHV� UDWKHU� WKDQ�
detailed and tiring theoretical information. As responses 
reveal, orthopedists do still have some confusions about 
their approach to ALCS cases. This might put a medical 
doctor in a guilty position in medico-legal means. It is 
important to make a reminder that in literature there are 
two studies, analyzing the accusations come up after 

ALCS and in more than half of cases, decisions have 
been made against medical doctors (25,26). 

&RQFOXVion 

As a conclusion this survey was distributed to the target 
group of Turkish orthopedic and traumatology surgeons 
and residents and, hence, selection bias was avoided. 
However, because of low response rate, the results may 
not be representative of the management practice of the 
entire group. A high proportion of clinicians with an 
interest in ALCS and a better understanding of current 
evidence may have responded to the survey, leading to 
an erroneously narrow spread of results. Variation in 
management of ALCS in Turkey may be greater than 
that showed in this study. 
The results of this study show that there are 
controversies in the management of ALCS in Turkey, 
particularly in the critical areas of compartment pressure 
measurement in diagnosis and treatment. The 
development of clinical practice guidelines may 
encourage best practice and reduce variation in 
management of ALCS and reduce incidence of 
complications due to misdiagnosis and inappropriate 
treatment of patients. Further research is needed in all 
areas of the management of ALCS to dictate optimal 
management of the condition in future. 
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Ultrasonografi kÕODYX]OX÷XQGD� ��� YH� ��� JDXJH� NHVLFL� L÷QHOHU� LOH� \DSÕODQ� SHUN�WDQ�
NDUDFL÷HU�NLWOH�EL\RSVLVL�VRQXoODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ 
Cenk Eraslan1 gPHU�)DUXN�.XWVL�.|VHR÷OX2 Nezih Meydan3       1LO�dXOKDFÕ4      Aylin Oral5 
1Ege University Faculty of Medicine, Department of Radiodiagnostics, ø]PLU��7urkey 
2Adnan Menderes University Faculty of Medicine, Department of Radiodiagnostics, $\GÕQ��7urkey 
3Adnan Menderes University Faculty of Medicine, Department of Medical Oncology��$\GÕQ��7urkey 
4Adnan Menderes University Faculty of Medicine, Department of Pathology, $\GÕQ��Turkey 
5Ege University Faculty of Medicine, Department of Nuclear Medicine��ø]PLU��7urkey 

 
$EVWUDFW 
$LP�� To evaluate the role of using 18 Gauge (G) and 20G sharp needles in ultrasonography (US)-guided 
percutaneous liver mass biopsy regarding diagnostic success and efficacy is aimed. 
0DWHULDOV� DQG�0HWKRGV� Sixty patients who underwent US-guided liver mass biopsy using 18G and 20G cutting 
needles were included in the study. Definite diagnosis was established based on results of histopathological 
examinations of the biopsied lesions, follow-up clinical and imaging findings and for performed patients the results of 
repeated biopsy. In addition, sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), 
and diagnostic accuracy were calculated for 18G and 20G needles. 
5HVXOWV��Among 60 liver masses, definite diagnosis was malignant in 54 (90%) masses and benign in 6 (10%) 
masses. Sensitivity, specificity, PPV, NPV, and diagnostic accuracy were 90.7%, 100.0%, 100.0%, 75.0%, and 
91.6%, respectively, for the liver mass biopsies performed with 18G needles. These values were 87.0%, 100.0%, 
100.0%, 66.7%, and 88.3%, respectively, for the liver mass biopsies performed with 20G needles. No significant 
difference was determined between the results found for the use of 18G needle and 20G needle in US-guided cutting 
needle biopsy performed in hepatic masses (p=0.540) 
&RQFOXVLRQ��The present study demonstrated that 18G and 20G sharp needles had similar diagnostic success and 
efficacy in US-guided percutaneous biopsy of liver mass lesions. Owing to its fine calibration, 20G sharp needle can 
be preferred in high-risk patient groups, particularly in those with bleeding disorder. 
.H\ZRUGV� Ultrasonography-guided biopsy, liver mass, cutting needle biopsy. 

Öz 
Amaç: dDOÕúPDPÕ]GD��XOWUDVRQRJUDIL��86��NÕODYX]OX÷XQGD�SHUN�WDQ�NDUDFL÷HU�NLWOH�EL\RSVLVLQGH�NXOODQÕODQ����*DXJH�
�*��YH���*�NDOÕQOÕNWDNL�NHVLFL�L÷QHOHULQ�WDQÕVDO�EDúDUÕODUÕQÕQ�YH�HWNLQOLNOHULQLQ�NDUúÕODúWÕUÕOPDVÕ�DPDoODQPÕúWÕU� 

Gereç ve Yöntem: dDOÕúPD\D�NDUDFL÷HU�NLWOHVL�VHEHEL\OH���*����*-.ø��YH���*�NDOÕQOÕNWD�NHVLFL�L÷QHOHUOH����*-.ø��86�
NÕODYX]OX÷XQGD�EL\RSVLVL�JHUoHNOHúWLULOHQ����KDVWD�GDKLO�HGLOGL��%L\RSVL�\DSÕODQ�OH]\RQXQ�KLVWRSDWRORMLN�GH÷HUOHQGLUPH�
VRQXoODUÕ�� WDNLS�� NOLQLN� YH� J|U�QW�OHPH�EXOJXODUÕ\OD�� WHNUDU� EL\RSVL� \DSÕODQ� KDVWDODUGD� EL\RSVL� VRQXoODUÕ� LQFHOHQHUHN�
OH]\RQXQ� NHVLQ� WDQÕVÕ� EHOLUOHQGL�� ��*-.ø� YH� ��*-.ø� LoLQ� GX\DUOÕOÕN�� |]J�OO�N�� SR]LWLI� |QJ|U�� GH÷HUL�� QHJDWLI� |QJ|U��
GH÷HUL�YH�WDQÕVDO�GR÷UXOXN�RUDQODUÕ�KHVDSODQGÕ� 

Bulgular: 'H÷HUOHQGLULOHQ����NDUDFL÷HU�NLWOHVLQLQ���¶�Q�Q� ������NHVLQ� WDQÕVÕ�PDOLJQ� LNHQ�DOWÕVÕQÕQ� ������EHQLJQ� LGL��
18G-.ø¶QLQ�NDUDFL÷HU�NLWOH�EL\RSVLVL�LoLQ�GX\DUOÕOÕ÷Õ��������|]J�OO�÷��YH�SR]LWLI�|QJ|U��GH÷HUL���������QHJDWLI�|QJ|U��
GH÷HUL������� YH� WDQÕVDO� GR÷UXOXN� RUDQÕ������� EXOXndu. 20G-.ø¶QLQ� NDUDFL÷HU� NLWOH� EL\RSVLVL� LoLQ� GX\DUOÕOÕ÷Õ��������
|]J�OO�÷�� YH� SR]LWLI� |QJ|U�� GH÷HUL� �������� QHJDWLI� |QJ|U�� GH÷HUL� ������ YH� WDQÕVDO� GR÷UXOXN� RUDQÕ� ������ RODUDN�
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$EVWUDFW 
$LP�� To evaluate the role of using 18 Gauge (G) and 20G sharp needles in ultrasonography (US)-guided 
percutaneous liver mass biopsy regarding diagnostic success and efficacy is aimed. 
0DWHULDOV� DQG�0HWKRGV� Sixty patients who underwent US-guided liver mass biopsy using 18G and 20G cutting 
needles were included in the study. Definite diagnosis was established based on results of histopathological 
examinations of the biopsied lesions, follow-up clinical and imaging findings and for performed patients the results of 
repeated biopsy. In addition, sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), 
and diagnostic accuracy were calculated for 18G and 20G needles. 
5HVXOWV��Among 60 liver masses, definite diagnosis was malignant in 54 (90%) masses and benign in 6 (10%) 
masses. Sensitivity, specificity, PPV, NPV, and diagnostic accuracy were 90.7%, 100.0%, 100.0%, 75.0%, and 
91.6%, respectively, for the liver mass biopsies performed with 18G needles. These values were 87.0%, 100.0%, 
100.0%, 66.7%, and 88.3%, respectively, for the liver mass biopsies performed with 20G needles. No significant 
difference was determined between the results found for the use of 18G needle and 20G needle in US-guided cutting 
needle biopsy performed in hepatic masses (p=0.540) 
&RQFOXVLRQ��The present study demonstrated that 18G and 20G sharp needles had similar diagnostic success and 
efficacy in US-guided percutaneous biopsy of liver mass lesions. Owing to its fine calibration, 20G sharp needle can 
be preferred in high-risk patient groups, particularly in those with bleeding disorder. 
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,QWURGXFWLRQ 

Histopathological evaluation by liver biopsy is one of the 
main cornerstones in the assessment and treatment of 
liver diseases (1). Nowadays, along with the 
advancements in high-sensitivity and high-resolution 
imaging techniques such as ultrasonography (US), 
computed tomography (CT), and magnetic resonance 
imaging, the detectability of incidental and expected 
focal hepatic lesions is increased (2,3). Although 
peripheral tumor markers and other biochemical markers 
are used for the diagnosis of hepatic lesions, tissue 
diagnosis by liver biopsy remains as the most important 
assistant of the clinician for treatment planning (4). Along 
with the use of guided imaging techniques, US is 
preferred more commonly in liver mass biopsies since it 
is easily accessible, cheap and portable, enables 
visualization of needle along biopsy tract, provides real 
time image, and is not associated with exposure to 
ionizing radiation (5).  
Size, structure, and localization of lesion, general status 
of patient, as well as experience and familiarity of 
surgeon are effective in the selection of type and 
diameter of the needle, which will be used in liver biopsy 
(6). In the studies in which cutting needles of various 
gauges have been used for liver biopsy, a single type of 
fine or thick cutting needle has been used generally and 
the results have been compared with the results of other 
studies (7,8). Although the use of thick needles enables 
obtaining qualitative specimens appropriate for 
histopathological examination, relatively high 
complication rate is the most important known 
disadvantage (9). To the best of our knowledge, there 
isn’t any study in the literature in which the same 
researcher obtained tissue samples from the same 
lesion using cutting needles in different gauges. The 
present study aimed to evaluate histopathological 
outcomes of US-guided percutaneous cutting needle 
biopsies performed using 18G thick needle and 20G fine 
needle in patients with liver mass and to determine the 
effects of needle type on the efficacy and success of the 
procedure. 

Materials DQG�0HWKRGV 

Sixty adult patients, who were referred to the 
Interventional Radiology Unit of our hospital due to liver 
mass and underwent US-guided percutaneous cutting 
needle biopsy within one-year period were included in 
the present study. Patients with severe coagulation 

disorders were excluded. The present study was 
approved by local ethical committee and informed 
consents of the patients were obtained.  

The patients were questioned about demographic 
characteristics, presence and type of liver parenchymal 
disease, and history of a known malignancy. All biopsy 
procedures were performed by a radiologist, 
experienced in the field of interventional radiology. 
Before the procedure, appropriate position and potential 
biopsy tract were determined by evaluating the cross-
sectional image findings of the patients and by 
ultrasonographic evaluation. In the patients with more 
than one liver mass, the lesion that was more suspicious 
for malignancy based on imaging findings or the lesion 
that was more suitable for the procedure regarding size 
and location was determined. 
The same US device (Toshiba Xario, Tokyo, Japan) was 
used for guidance in all procedures. The size of the 
lesion, which would undergo cutting needle biopsy and 
its distance to the skin were determined. Local 
anesthesia (Citanest, AstraZeneca, Germany) was 
performed in all patients.  
Sampling procedure was performed by free-hand 
method and by single-needle technique using an 
automatic gun (Bard Magnum, Bard Peripheral Vascular 
Inc., AZ, USA). The first sample was obtained using a 
18G 16 cm disposable cutting needle (Bard Magnum 
Disposable Core Tissue Biopsy Needles, Bard 
Peripheral Vascular Inc., AZ, USA). The second sample 
was obtained by a 20G 16 cm disposable cutting needle 
(Bard Magnum Disposable Core Tissue Biopsy Needles, 
Bard Peripheral Vascular Inc., USA). Each sample was 
22 mm in length. Single samples obtained for both 18G 
and 20G cutting needles were histopathologically 
evaluated by a pathologist, experienced in the field of 
gastrointestinal system. Definite diagnosis was 
established by evaluating histopathological diagnosis in 
the pathology report, follow-up clinical and imaging 
findings, and the results of repeated biopsy if performed. 
Data were analyzed by the Statistical Package for the 
Social Sciences (SPSS Inc., Chicago, IL, USA) version 
15.0. Kolmogorov-Smirnov test was used to test the 
normality of data. Descriptive statistics were expressed as 
median (25%-75% percentile) for the non-normally 
distributed variables and Mann-Whitney U test was used 
for comparisons between the groups. Pearson’s chi-
square test was used for the analysis of categorical data. 
A p value of <0.05 was considered statistically significant. 
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5HVXOWV 

The present study included 60 patients (32 male, 28 
female) with a mean DJH�RI�������\HDUV� �UDQJH����-87 
years). The diagnosis established based on the 
pathological evaluation was malignant in 54 (90%) 
patients and benign in 6 (10%) patients. Diagnoses of 
the patients are demonstrated in Table-1. 
Malignant histopathological diagnosis was reported in at 
least one of the samples obtained by 18G and 20G 
needles from 53 of 54 masses, the definite diagnosis of 
which was malignant. The follow-up findings were 
consistent with the pathological diagnosis in all these 
patients. HistopatKRORJLFDO�GLDJQRVLV�ZDVQ¶W�PDOLJQDQW�LQ�
both samples obtained by 18G and 20G needles in 1 
patient. The result of repeated biopsy, which was 
performed in this patient due to continuing clinical 
suspicion of malignancy, revealed hepatocellular 
carcinoma.  
Histopathological diagnosis of the samples obtained with 
18G and 20G needles was benign in six patients, of 
whom the definite diagnosis was benign. During the 
follow-up, while regression was observed in five of these 
lesions with medical treatment appropriate for the 
diagnosis, 1 patient died 57 days after the biopsy 
procedure due to the complications associated with liver 
cirrhosis. None of the patients developed treatment-
requiring complications within the first 24 hours or in the 
long term.  
Concordance between the histopathological diagnoses 
and the definite diagnoses is demonstrated in Table-2. 

While the concordance between the definite diagnosis 
and the histopathological diagnosis was 91.7% for the 
biopsies performed with 18G needle, it was 88.3% for 
the biopsies performed with 20G needle. 
The sensitivity, specificity, accuracy, and positive and 
negative predictive values (PPV and NPV) of the 
diagnoses for each needle are demonstrated in Table 3. 
According to these findings, no significant difference was 
determined between the accuracy rates found for the 
use of 18G needle and for the use of 20G needle in US-
guided cutting needle biopsy performed in hepatic 
PDVVHV��3HDUVRQ¶V�FRUUHODWLRQ�WHVW��S ������� 

Table-1. Histopathological Diagnoses Of Hepatic Masses 
Undergoing Biopsy. 

Malignant lesions (n=54) n 
Malignant epithelial tumor metastasis 30 
Adenocarcinoma metastasis 13 
Hepatocellular carcinoma 7 
Cholangiocellular carcinoma 1 
Malignant mesenchymal tumor metastasis 1 
Squamous cell cancer metastasis 1 
Renal cell carcinoma metastasis 1 

Benign lesions (n=6)  
Acute inflammation 2 
Fungal infection 1 
Abscess 1 
Hemangioma 1 
Regenerative nodule 1 

 

Table-���Concordance of the Histopathological Diagnoses of the Tissue Samples With the Definite Diagnoses. 

 0DOLJQDQW�PDVVHV (n=54) 
n (%) 

%HQLJQ�PDVVHV (n=6) 
n (%) 

+LVWRSDWKRORJLFDO�GLDJQRVLV�ZLWK����*�QHHGOH   
Concordance with definite diagnosis 49 (90.7) 6 (100.0) 
Non-concordance with definite diagnosis 5 (9.3) 0 (0.0) 
+LVWRSDWKRORJLFDO�GLDJQRVLV�ZLWK��� *�QHHGOH   
Concordance with definite diagnosis 47 (87.0) 6 (100.0) 
Non-concordance with definite diagnosis 7 (13.0) 0 (0.0) 

 

Table 3. Comparison of the Results Obtained by 18 G and  20 G Needles. 
 6HQVLWLYLW\ 6SHFLILFLW\ 339 139 $FFXUDF\ 
���*�1HHGOH 90.7% 100.0% 100.0% 75.0% 91.6% 
���* Needle 87.0% 100.0% 100.0% 66.7% 88.3% 

PPV: Positive predictive value; NPV: Negative predictive value. 

 
'LVFXVVLRQ 
Success of percutaneous biopsy techniques has rapidly 
increased in the last quarter century along with the rapid 
advancements in biopsy devices and in US and CT 

technologies, which are the guided imaging techniques 
in percutaneous biopsy procedure and this technique 
has become essential in the clinical practice for tissue 
diagnosis of hepatic mass lesions (10,11). In addition, it 
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has been stated that US-guided biopsy enables 
histological diagnosis with a high accuracy even in small 
���� FP�� OHVLRQV� ������ ,Q� WKH� SUHVHQW� VWXG\� DV� ZHOO��
biopsies were performed under the guidance of US. 

Numerous different biopsy devices and needles that 
provide to obtain high-quality specimens appropriate for 
histopathological examination have been introduced for 
the use of operators (10). In general, a side-notch cutting 
needle in 18G thickness, which is compatible with 
automatic biopsy gun, is used in our clinic for liver biopsy 
procedures. In the present study, it was aimed to 
compare diagnostic success and efficacy of 18G cutting 
needle and 20G cutting needle, which have the same 
design, in US-guided liver biopsy. 
In the present study, among 60 liver biopsy samples, 54 
(90%) had a definite diagnosis of malignancy and six 
(10%) had a definite diagnosis of benignancy. 
Appelbaum et al. (13) performed US-guided cutting 
needle biopsy in 205 liver masses and reported that 176 
(85.9%) were diagnosed as malignant and 29 (14.1%) 
were diagnosed as benign.  

There may occur minor (post-procedure pain, temporary 
hypotension, and bleeding not requiring treatment, etc.) 
and major complications (bleeding requiring transfusion, 
adjacent organ injury, pneumothorax, hemothorax, 
peritonitis, sepsis, death, etc.) associated with US-
guided liver needle biopsy. Rivera-Sanfeliz et al. (14) 
performed 154 liver biopsies using automatic device and 
reported that there were no major complications and that 
pain (18.2%) was the most frequent minor complication. 
Cakmakci et al. (15) reported localized pain, vasovagal 
syncope, and nausea to be the most common 
complications in the outpatients (n=1018) undergoing 
US-assisted needle biopsy performed by tru-cut biopsy 
gun (18-20G); however, they reported no death. 
Moreover, they observed all vasovagal syncope 
episodes during the preparation phase prior to the 
biopsy. Padia et al. (16) performed biopsies (n=539) 
using 18G automated needle and reported the 
complication rate to be 2%. They observed severe post-
procedural pain, symptomatic hemorrhage, infection, 
and rash; however, no sedation-related complications or 
procedure-related death occurred. Caliskan et al. (17) 
suggested that complications would be minimized with 
the use of lesion-focused approach technique. In the 
present study, no minor or major complications were 
encountered. We thought that being sensitive about 
coagulation disorders and performing the procedure in 
WKH�SDWLHQWV�ZLWK�DQ�,15�YDOXH�RI������DIWHU�DGMXVWLQJ�WKH�
coagulation values influenced the results critically. 
Besides, sampling from subdiaphragmatic lesions was 
avoided as much as possible in the presence of more 
than a single lesion. Moreover, attention was paid to 
obtain samples from the lesions that were distant from 

great vessels and main biliary ducts, if possible. We 
believe this contributed to low complication rates. 

Since US-guided biopsy procedure requires technical 
skill, the operator may have a role in success rate. Liver 
biopsies are primarily performed by two groups of 
specialists; gastroenterologists (hepatologists) and 
radiologists (18). Anania et al. (18) compared the liver 
biopsy procedures performed by gastroenterologists 
(US-guided with 16G needle) and interventional 
radiologists (US-guided with 18G needle) performing in 
terms of adequacy of samples and complications and 
they found no significant difference. Free-hand 
technique was used in the present study; however, the 
fact that all biopsy procedures were performed by a 
single specialist who was experienced in the field of 
interventional radiology eliminated the operator-related 
difference. 

In the present study, tissue sampling was performed by 
the same researcher using cutting needles with different 
thickness but with the same structure and from the same 
lesion. Accordingly, lesion-related variables (such as 
size, localization, and distance to the skin of the lesion), 
patient-related variables (such as patient cooperation 
and presence of ascites or parenchymal disease), and 
biopsy procedure-related variables (such as the use of 
different biopsy devices, the use of different transducers, 
and obtaining different numbers of samples) which could 
affect diagnostic success of different needles, were 
eliminated. 

The sensitivity, specificity, PPV, NPV, and diagnostic 
accuracy in our study were evaluated by using the 
histopathological results of each single tissue sample 
obtained with 18G and 20G cutting needles. Yu et al. 
(19) obtained a mean of 2 tissue samples from each of 
137 liver masses under US guidance using 18G cutting 
needle and reported the sensitivity, specificity, PPV, 
NPV, and diagnostic accuracy to be 96.4%, 100.0%, 
100.0%, 94.6% and 97.8%, respectively. In our study, 
the histopathological examination of the samples, which 
were obtained from the liver masses with 18G needle in 
US guidance, revealed sensitivity, specificity, PPV, NPV, 
and diagnostic accuracy of 90.7%, 100.0%, 100.0%, 
75% and 91.6%, respectively. It was thought that lower 
NPV was associated with low number of patients with 
benign lesions. Duysburgh et al. (20) obtained a single 
tissue sample from each of 77 liver masses of 72 
patients using 21G needle. They reported that the 
technique had a sensitivity of 88%, a specificity of 100%, 
a NPV of 77%, and a diagnostic accuracy of 91% in 
distinguishing the malignant lesions from the benign 
lesions. In our study, the sensitivity, specificity, PPV, 
NPV, and diagnostic accuracy were found to be 87.0%, 
100.0%, 100.0%, 66.7%, and 88.3%, respectively, for 
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20G needle. The results of the two studies were quite 
close to our study. 
In the present study, comparison of the data from the 
histopathological examination of the samples obtained 
using 18G cutting needle and 20G cutting needle 
revealed no significant difference between the two 
techniques in terms of accuracy rates (p=0.540). The 
results of the present study, which was designed to 
compare the diagnostic success of only the needle types 
by eliminating all variables related to the lesion 
undergoing biopsy, to the patient, and to the operator 

performing the procedure, are worth to consider. Limited 
number of patients and the number of patients with 
benign diagnosis being very small within the study 
population were the limitations of the present study. 

&RQFOXVLRQ 

According to our study, 20G cutting needle has similar 
diagnostic success and efficacy as compared to 18G 
cutting needle and both needles can be safely used in 
US-guided percutaneous biopsy of liver mass lesions.

 

5HIHUHQFHV 

1. Strassburg CP, Manns MP. Approaches to liver biopsy techniques--revisited. Semin Liver Dis 2006;26(4):318-27. 
2. Fulcher AS, Sterling RK. Hepatic neoplasms: computed tomography and magnetic resonance features. J Clin Gastroenterol 

2002;34(4):463-71. 
3. Bonder A, Afdhal N. Evaluation of liver lesions. Clin Liver Dis 2012;16(2):271-83.  
4. Rockey DC, Caldwell SH, Goodman ZD, Nelson RC, Smith AD. Liver Biopsy. Hepatology 2009;49(3):1017-44. 
5. Gupta S. New techniques in image-guided percutaneous biopsy. Cardiovasc Intervent Radiol 2004;27(2):91-104. 
6. Al Knawy B, Shiffman M. Percutaneous liver biopsy in clinical practice. Liver Int 2007;27(9):1166-73. 
7. Zornoza J, Wallace S, Ordonez N, Lukeman J. Fine-needle aspiration biopsy of the liver. AJR Am J Roentgenol 

1980;134(2):331-4. 
8. Hopper KD, Abendroth CS, Sturtz KW, Matthews YL, Shirk SJ, Stevens LA. Blinded comparison of biopsy needles and 

automated devices in vitro: 1. Biopsy of diffuse hepatic disease. AJR Am J Roentgenol 1993;161(6):1293-7. 
9. Mueller M, Kratzer W, Oeztuerk S, et al. Percutaneous ultrasonographically guided liver punctures: an analysis of 1961 patients 

over a period of ten years. BMC Gastroenterol 2012;12:173.  
10. 6HoLO� 0�� 'LFOH� 2�� *|NWD\� $<�� <|U�NR÷OX� .�� *�UH� $�� 3LUQDU� 7�� &RPSDULVRQ� RI� ELRSV\� GHYLFHV�� Sonographically guided 

percutaneous liver biopsies in rabbits. AJR Am J Roentgenol 1999;173(5):1203-5. 
11. Rossi P, Sileri P, Gentileschi P, et al. Percutaneous liver biopsy using an ultrasound-guided subcostal route. Dig Dis Sci 

2001;46(1):128-32. 
12. Yu SC, Liew CT, Lau WY, Leung TW, Metreweli C. US-guided percutaneous biopsy of small (< or =1-cm) hepatic lesions. 

Radiology 2001;218(1):195-9. 
13. Appelbaum L, Kane RA, Kruskal JB, Romero J, Sonsa J. Focal hepatic lesions: US-guided biopsy--lessons from review of 

cytologic and pathologic examination results. Radiology 2009;250(2):453-8. 
14. Rivera-Sanfeliz G, Kinney TB, Rose SC, et al. Single-pass percutaneous liver biopsy for diffuse liver disease using an 

automated device: experience in 154 procedures. Cardiovasc Intervent Radiol 2005;28(5):584-8. 
15. Cakmakci E, Caliskan KC, Tabakci ON, Tahtabasi M, Karpat Z. Percutaneous liver biopsies guided with ultrasonography: A 

case series. Iran J Radiol 2013;10(3):182-4.  
16. Padia SA, Baker ME, Schaeffer CJ, et al. Safety and efficacy of sonographic-guided random real-time core needle biopsy of the 

liver. J Clin Ultrasound 2009;37(3):138-43.  
17. Caliskan KC, Cakmakci E, Celebi I, Basak M. The importance of experience in percutaneous liver biopsies guided with 

ultrasonography: A lesion-focused approach. Acad Radiol 2012;19(2):256-9. 
18. Anania G, Gigante E, Piciucchi M, et al. Liver biopsy: Analysis of results of two specialist teams. World J Gastrointest 

Pathophysiol 2014;5(2):114-9. 
19. Yu SC, Lau WY, Leung WT, Liew CT, Leung NW, Metreweli C. Percutaneous biopsy of small hepatic lesions using an 18 gauge 

automated needle. Br J Radiol 1998;71(846):621-4. 
20. Duysburgh I, Michielsen P, Fierens H, Van Marck E, Pelckmans P. Fine needle trucut biopsy of focal liver lesions: A new 

tecnique. Dig Dis Sci 1997;42(10):2077-81. 



12     (JH�7ÕS�'HUJLVL 

 

20G needle. The results of the two studies were quite 
close to our study. 
In the present study, comparison of the data from the 
histopathological examination of the samples obtained 
using 18G cutting needle and 20G cutting needle 
revealed no significant difference between the two 
techniques in terms of accuracy rates (p=0.540). The 
results of the present study, which was designed to 
compare the diagnostic success of only the needle types 
by eliminating all variables related to the lesion 
undergoing biopsy, to the patient, and to the operator 

performing the procedure, are worth to consider. Limited 
number of patients and the number of patients with 
benign diagnosis being very small within the study 
population were the limitations of the present study. 

&RQFOXVLRQ 

According to our study, 20G cutting needle has similar 
diagnostic success and efficacy as compared to 18G 
cutting needle and both needles can be safely used in 
US-guided percutaneous biopsy of liver mass lesions.
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øQIHULRU� YHQD� NDYD� NROODSVLELOLWH� LQGHNVL� �ø9&&ø��� SDVLI� EDFDN� NDOGÕUPD� WHVWL�
�3%.7���VDQWUDO�YHQ|]�EDVÕQo��&93���ODNWDW�YH�YHQR-DUWHULDO�NDUERQGLRNVLW�IDUNÕQÕQ�
�ǻS&2���NULWLN�\R÷XQ�EDNÕP�KDVWDODUÕQGD�NRUHODV\RQXQXQ�DUDúWÕUÕOPDVÕ 
Investigation of correlation of inferior vena cava collapsibility index (IVCCI), passive leg 

raising test (PLRT), central venous pressure (CVP) and lactate and veno-arterial 

FDUERQGLR[LGH�GLIIHUHQFH��ǻS&2���IRU�FULWLFDO�LQWHQVLYH�FDUH�SDWLHQWV 
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g] 
$PDo��<R÷XQ� EDNÕP� �QLWHVLQGH� \DWDQ� NULWLN� KDVWDODUGD�� KLSRYROHPLQLQ� GH÷HUOHQGLUPHVL� LoLQ� NXOODQGÕ÷ÕPÕ]� LQIHULRU�
YHQD�NDYD�NROODSVLELOLWH� LQGHNVL� �ø9&&ø��� VDQWUDO� YHQ|]�EDVÕQo� �&93��� SDVLI� EDFDN�NDOGÕUPD� WHVWL� �3%.7��� ODNWDW� YH�
veno-DUWHULDO� NDUERQGLRNVLW� IDUNÕ� �ǻS&2��� SDUDPHWUHOHULQLQ� ELUELUL\OH� NRUHODV\RQX� YH� ǻS&22¶LQ� EX� DPDoOD�
NXOODQÕODELOLUOL÷LQL�VDSWDPDN� 
*HUHo�YH�<|QWHP��Hastalar supin-Q|WU�SR]LV\RQGD\NHQ�&93�|Oo�OG���&93¶QLQ����PP+J�GH÷HUL�KLSRYROHPL�OHKLQH�
GH÷HUOHQGLULOGL��<LQH�D\QÕ�SR]LV\RQGD�XOWUDVRQRJUDIL�FLKD]ÕQÕQ�HNRNDUGL\RJUDIL� �(&+2��SUREX� LOH� LQIHULRU�YHQD�NDYD�
�ø9&�� J|U�QW�OHPHVL� \DSÕOÕS� ø9&&ø KHVDSODQGÕ�� ø9&&ø¶QLQ� !���� GH÷HUL� KLSRYROHPL� OHKLQH� GH÷HUOHQGLULOGL�� +DVWD\D�
naEÕ]� EDVÕQo� NRQWUROO�� 3%.7� X\JXODQÕS� VLVWROLN� WDQVL\RQGD� !���� DUWÕú� SR]LWLI� RODUDN� NDEXO� HGLOGL�� 'DKD� VRQUD�
KDVWDODUGDQ�Hú�]DPDQOÕ�VDQWUDO�YHQ|]�YH�DUWHULHO�NDQ�JD]Õ�oDOÕúÕODUDN�ǻS&2��YH�DUWHULyeO�ODNWDW�G�]H\LQH�EDNÕOGÕ�� 
%XOJXODU�� dDOÕúPDPÕ]GD� ø9&&ø ve CV3� DUDVÕQGD� RUWD� GHUHFHGH� QHJDWLI� NRUHODV\RQ� �S �,����� ø9&&ø ile PBKT 

DUDVÕQGD�RUWD� GHUHFHGH�ELU� SR]LWLI� NRUHODV\RQ� �S��,����� VDSWDQÕUNHQ�� ø9&&ø LOH� ODNWDW� G�]H\L� DUDVÕQGD� ]D\ÕI� SR]LWLI�
NRUHODV\RQ�VDSWDQGÕ��S �,032). ǻS&2��LOH�GL÷HU�SDUDPHWUHOHU�DUDVÕQGD�KHUKDQJL�ELU�NRUHODV\RQ�VDSWDQPDGÕ�� 
6RQXo��ø9&&ø¶QLQ��QRQ-LQYD]LY�ELU�\|QWHP�ROPDVÕ�YH�D\QÕ�]DPDQGD�&93��3%.7�YH�ODNWDWOD�LVWDWLVWLNVHO�RODUDN�NRUHOH�
ROPDVÕ�QHGHQOHUL\OH�LQWUDYDVN�OHU�VÕYÕ�YRO�P��GH÷HUOHQGLUPHVLQGH�NXOODQÕODELOHFH÷LQL�G�ú�QPHNWH\L]. 

$QDKWDU 6|]F�NOHU� Veno-DUWHULDO� NDUERQGLRNVLW� IDUNÕ�� ODNWDW�� LQIHULRU� YHQD� NDYD� NROODSVLELOLWH� LQGHNVL�� SDVLI� EDFDN�
NDOGÕUPD�WHVWL��VDQWUDO�YHQ|]�EDVÕQo��KLSRYROHPL. 

Abstract 
Aim: Determination the correlation between inferior vena cava collapsibility index (IVCCI), passive leg rising test 
(PLRT), central venous pressure (CVP), and lactate and veno-DUWHULDO� FDUERQ� GLR[LGH� GLIIHUHQFH� �ǻS&22) 
parameters that are used for evaluating hypovolemia in critical patients in intensive care units and determining the 
disposability of ǻS&22 for this reason. 
Materials and Methods: When patients were supine-neutral position, CVP was measured. CVP values less than 8 
mmHg (CVP<8 mmHg) were evaluated as hypovolemia. When the patients were at the same position, with the 
echocardiography (ECHO) probe of ultrasonography device, inferior vena cava (IVC) was monitored and IVCCI 
values were calculated. IVCCI values larger than 45% (IVCCI>45%) were evaluated as hypovolemia. The patients 
were applied blood pressure-controlled passive leg lifting test (PLLT), and >12% increase at systolic blood pressure 
was accepted as positive. After that, simultaneous central venous and arterial blood gas of patients were studied, 
DQG�ǻS&22 and arterial lactate levels were controlled.  
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Results: As a result of our study, we have detected a medium level negative correlation (p=0.02) between IVCCI 

and CVP, and medium level positive correlation between IVCCI and PLLT. However, weak positive correlation 

(p=0.032) has been detected between IVCCI and lactate level. Any correlation detected between ǻS&22 and other 

parameters.  

Conclusion: IVCCI can be used for volume evaluation of intravascular fluid since it is a noninvasive method and at 

the same time, it is statistically in correlation with CVP, PLLT and lactate. 

Keywords: Veno-DUWHULDO� FDUERQ�GLR[LGH�GLIIHUHQW� �ǻ3&22), lactate, inferior vena cava collapsibility index (IVCCI), 

Passive leg rising test (PLRT), Central venous pressure, hypovolemia. 

 

*LULú� 

<R÷XQ� EDNÕP� �QLWHVLQGH� �<%h�� WDNLS� HGLOHQ� NULWLN�
hastalarda yeterli kardiyak debi (KD) ve yeterli doku 

RNVLMHQL]DV\RQXQXQ�VD÷ODQPDVÕ�LoLQ�LQWUDYDVN�OHU�YRO�P�
�ø99�� PLNWDUÕ� \HWHUOL� G�]H\GH� ROPDOÕGÕU�� <%h¶\H� NDEXO�
edilen hDVWDODUÕQ� �oWH� ELULQLQ� GRODúÕP� úRNX� PHYFXWWXU�
����� 'RODúÕP� úRNX�� KLSRYROHPLN�� NDUGL\DN�� REVWU�NWLI��
YD]RPRWRU� YH\D� EXQODUÕQ� NRPELQDV\RQX\OD� ROXúDELOLU��
VÕNOÕNOD� oRNOX� RUJDQ� \HWPH]OL÷L� YH� \�NVHN� PRUWDOLWH� LOH�
birliktedir (2). 

+LSRYROHPLN� úRN� oHúLWOL� FHUUDKL YH� WÕEEL� KDVWDOÕNODU�
VRQXFX� RUWD\D� oÕNDELOHQ� DFLO� WÕEEL� ELU� VHQGURPGXU��
+HPRUDML�YH�DNXW�VÕYÕ�ND\ÕSODUÕ�QHGHQL�LOH�J|U�OHELOHFH÷L�
JLEL� VHSWLN� úRN�� Q|URMHQLN� úRN�� DQDIODNWLN� úRN� JLEL�
YDVN�OHU� WRQXV� ND\ÕSODUÕQGD� GD� J|UHFHOL� ELU� KLSRYROHPL�
V|]� NRQXVXGXU�� (UNHQ� WDQÕ� NRQXOXS� WHGDYL� HGLOPHVL��
K�FUH� KDVDUÕ� YH� |O�P�Q�� HQJHOOHPH� DoÕVÕQGDQ� oRN�
|QHPOLGLU����� 

ø99� GXUXPXQXQ� VDSWDQPDVÕ�� EX� YRO�P� EHOOL� ELU� HúL÷LQ�
DOWÕQGD� LVH� VÕYÕ� YHULOPHVL� YH� EXQXQ� .'¶\L� \�NVHOWPHVL�
kalbin Frank-Starling H÷ULVLQGH�EXOXQGX÷X�\HUH�ED÷OÕGÕr. 
Frank-Starling H÷ULVLQH� J|UH� ø99� EHOOL� ELU� HúLN� GH÷HULQ�
DOWÕQD� G�úW�÷�QGH� �H÷ULQLQ� GLNH\� NÕVPÕQGD�� NDOELQ� |Q�
\�N� �SUHORDG�� D]DOÕU�� NDUGL\DN� GHEL� G�úHU� YH� GRNX�
SHUI�]\RQXQXQ� D]DOPDVÕ� VRQXFXQGD� GRNX�
RNVLMHQL]DV\RQX� ER]XOXU�� $\QÕ� úHNLOGH� Frank-Starling 

H÷ULVLQH�J|UH�Y�FXWWD�DúÕUÕ�VÕYÕ�\�N�Q�Q�ROPDVÕ��H÷ULQLQ�
\DWD\� NÕVPÕ�� GD� NDUGL\DN� GLVIRQNVL\RQ� YH� \�NOHQPH�
EXOJXODUÕQD�\RO�DoDUDN�PRUWDOLWH\L�DUWWÕUÕU������ 

ùRN� WDQÕVÕ� NOLQLN�� KHPRGLQDPLN� YH� EL\RNLP\DVDO�
EHOLUWHoOHULQ� NRPELQDV\RQXQD� GD\DQÕU�� ùRNOX� KDVWDQÕQ�
fL]LN�PXD\HQHVLQGH� \HWHUVL]� GRNX� SHUI�]\RQX� EXOJXODUÕ�
PHYFXWWXU�� %R]XOPXú� GRNX� SHUI�]\RQXQX�
GH÷HUOHQGLUPHN� LoLQ� SOD]PD� ODNWDW� G�]H\L�� PLNV� YHQ|]�
oksijen sat�rasyonu (ScvO2) ve veno-arteriel pCO2 IDUNÕ�
(ǻS&22�� JLEL� EL\RNLP\DVDO� EHOLUWHoOHU� NXOODQÕODELOLU��
'�ú�N�NDQ�EDVÕQFÕQÕQ�YDUOÕ÷Õ��úRN� WDQÕVÕ� LoLQ�ELU�|Q�úDUW�
ROPDPDOÕGÕU�� NRPSDQVH� HGLFL� PHNDQL]PDODU�
YD]RNRQVWULNVL\RQ�\ROX\OD�NDQ�EDVÕQFÕQÕ�NRUX\DELOLU������ 

ùRNWD� KLSRWDQVL\RQX� G�]HOWPHN� LoLQ� VÕYÕ� UHV�VLWDV\RQX�
YH� YD]RSUHV|U� GHVWH÷LQH� VÕNOÕNOD� LKWL\Do� GX\XOXr. Doku 

SHUI�]\RQXQX� L\LOHúWLUPHN� DPDoOÕ� NDUGL\DN� |Q� \�N��
DUWWÕUPD��VÕYÕ��YH�LQRWURS�WHGDYLQLQ�\DSÕOPDVÕ�JHUHNLU� 

.DUGL\DN� |Q� \�N� WDKPLQL� DPDoOÕ� VDQWUDO� YHQ|]� EDVÕQo�
�&93�� YH� SXOPRQHU� DUWHU� RNO�]\RQ� EDVÕQFÕ� JLEL� VWDWLN�
SDUDPHWUHOHULQ� \DQÕQGD�� HNRNDUGL\RJUDfik olarak end-

YHQWULN�OHU� YRO�POHU� YH� LQIHULRU� YHQD� kava kollapsibilite 

LQGHNVL� �ø9&&ø��� ø9&� GLVWDQVLELOLWH� LQGHNVL� �ø9&'ø), 

WUDQVSXOPRQHU�WHUPRGLO�V\RQ�\|QWHPL�LOH�|Oo�P�YH�SDVLI�
EDFDN� NDOGÕUPD� WHVWL� �3%.7�� JLEL� GLQDPLN� SDUDPHWUHOHU�
GH�NXOODQÕOPDNWDGÕU��2). 

%L]�EX�oDOÕúPDGD��<%h¶GH�\DWDQ��.'¶VL�QRUPDO�RODQ�YH�
spontan solunumu olup, asiste invaziv mekanik 

ventilasyon uygulanan hastalarda; Hipovolemi 

GH÷HUOHQGLUPHVLQGH�NXOODQÕODQ�ø9&&ø, CVP, PBKT, laktat 

G�]H\L� YH�ǻS&22 DUDVÕQGD� NRUHODV\RQ� ROXS�ROPDGÕ÷ÕQÕ�
dH÷HUOHQGLUPH\L�� ǻS&22¶LQ� KLSRYROHPL� WDQÕVÕQGD�
NXOODQÕODELOLUOL÷LQL YH�VHUXP�ODNWDW�G�]H\L�LOH�NRUHODV\RQX�
ROXS� ROPDGÕ÷ÕQÕ� GH÷HUOHQGLUPH\L� YH� YD]RSUHVV|U�
NXOODQÕPÕQÕQ��ø9&&ø, CVP, PBKT, ǻS&22 ve serum laktat 

G�]H\OHULQH� HWNLVL� ROXS� ROPDGÕ÷ÕQÕ� GH÷HUOendirmeyi 

DPDoODGÕN� 

*HUHo�YH�Yöntem 

3URVSHNWLI�� UDQGRPL]H� YH� J|]OHPVHO� RODUDN� SODQODQDQ�
oDOÕúPD� LoLQ� 7�&�� 6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL� %DNÕUN|\�
'U��6DGL�.RQXN�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�\HUHO�HWLN�
komitesinden (Onay no: 2017-04-���� L]LQ� YH� oDOÕúPD�
\DSÕODQ� KDVWDODUÕQ� \DNÕQODUÕQGDQ� \D]ÕOÕ� D\GÕQODWÕOPÕú�
RQDP� DOÕQGÕ�� dDOÕúPD\D� DOÕQDFDN� ROJX� VD\ÕVÕ�
www.samplesize.net-correlation-sample-size sitesinde 

GDKD� |QFHGHQ� \DSWÕ÷ÕPÕ]� ��� ROJXOXN� SLORW� oDOÕúPDGD�
9&ø&ø YH� &93� GH÷HUOHUL� DUDVÕQGDNL� NRUHODV\RQ�
KHVDSODPDVÕQGD� U �,4��� EXOXQXS�� U� GH÷HUL� NXOODQÕODUDN�
alfa=0,050 (two tailed), beta=0,050 olarak kabul 

HGLOGL÷LQGH, power ���� ROPDVÕ� LoLQ� WRSODP� |UQHNOHP�
KDFPL����RODUDN�KHVDSODQGÕ�� 

%X� oDOÕúPD\D�� <%h¶GH� \DWDQ� KDVWDODUGDQ� UDVWJHOH�
VHoLOHQ�� ��-��� \Dú� DUDOÕ÷ÕQGD�� VSRQWDQ� VROXQXmu 

bulunup asiste invaziv mekanik ventilasyon uygulanan, 

Ramsey VHGDV\RQ� VNDODVÕ� �566�� �-�� RODQ�� VÕYÕ� DoÕ÷Õ�
ROXS�ROPDGÕ÷Õ�ELOLQPH\HQ�KDVWDODU�GDKLO�HGLOGL��+DVWDODU�
YD]RSUHVV|U� NXOODQÕS� NXOODQPDPDVÕQD� J|UH� LNL� JUXED�
D\UÕOGÕ�� *UXS-�� YD]RSUHVV|U� NXOODQPD\DQ� grup (n=30); 

Grup-�� YD]RSUHVV|U� NXOODQDQ� JUXS� �Q ����� $\UÕFD� EX�
KDVWDODUÕQ� \Dú�� .7$� �NDOS� WHSH� DWÕPÕ��� 6$%� �VLVWROLN�
arteriyel EDVÕQo��� '$%� �GLDVWROLN� DUWHUL\HO� EDVÕQo���
SHULIHULN� RNVLMHQ� VDW�UDV\RQX� �6S22�� YH� Y�FXW� ÕVÕVÕ�
GH÷HUOHUL� KDVWDODU� <%h¶\H� \DWDU� \DWPD]� V�UHNOL� RODUDN�
ND\GHGLOGL�� *UXSODU� EX� GH÷HUOHU� DoÕVÕQGDQ� LVWDWLVWLNVHO�
RODUDN�NDUúÕODúWÕUÕOGÕ� 
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Results: As a result of our study, we have detected a medium level negative correlation (p=0.02) between IVCCI 

and CVP, and medium level positive correlation between IVCCI and PLLT. However, weak positive correlation 

(p=0.032) has been detected between IVCCI and lactate level. Any correlation detected between ǻS&22 and other 

parameters.  

Conclusion: IVCCI can be used for volume evaluation of intravascular fluid since it is a noninvasive method and at 

the same time, it is statistically in correlation with CVP, PLLT and lactate. 

Keywords: Veno-DUWHULDO� FDUERQ�GLR[LGH�GLIIHUHQW� �ǻ3&22), lactate, inferior vena cava collapsibility index (IVCCI), 

Passive leg rising test (PLRT), Central venous pressure, hypovolemia. 
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<R÷XQ� EDNÕP� �QLWHVLQGH� �<%h�� WDNLS� HGLOHQ� NULWLN�
hastalarda yeterli kardiyak debi (KD) ve yeterli doku 

RNVLMHQL]DV\RQXQXQ�VD÷ODQPDVÕ�LoLQ�LQWUDYDVN�OHU�YRO�P�
�ø99�� PLNWDUÕ� \HWHUOL� G�]H\GH� ROPDOÕGÕU�� <%h¶\H� NDEXO�
edilen hDVWDODUÕQ� �oWH� ELULQLQ� GRODúÕP� úRNX� PHYFXWWXU�
����� 'RODúÕP� úRNX�� KLSRYROHPLN�� NDUGL\DN�� REVWU�NWLI��
YD]RPRWRU� YH\D� EXQODUÕQ� NRPELQDV\RQX\OD� ROXúDELOLU��
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+LSRYROHPLN� úRN� oHúLWOL� FHUUDKL YH� WÕEEL� KDVWDOÕNODU�
VRQXFX� RUWD\D� oÕNDELOHQ� DFLO� WÕEEL� ELU� VHQGURPGXU��
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|QHPOLGLU����� 
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WUDQVSXOPRQHU�WHUPRGLO�V\RQ�\|QWHPL�LOH�|Oo�P�YH�SDVLI�
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DPDoODGÕN� 

*HUHo�YH�Yöntem 

3URVSHNWLI�� UDQGRPL]H� YH� J|]OHPVHO� RODUDN� SODQODQDQ�
oDOÕúPD� LoLQ� 7�&�� 6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL� %DNÕUN|\�
'U��6DGL�.RQXN�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�\HUHO�HWLN�
komitesinden (Onay no: 2017-04-���� L]LQ� YH� oDOÕúPD�
\DSÕODQ� KDVWDODUÕQ� \DNÕQODUÕQGDQ� \D]ÕOÕ� D\GÕQODWÕOPÕú�
RQDP� DOÕQGÕ�� dDOÕúPD\D� DOÕQDFDN� ROJX� VD\ÕVÕ�
www.samplesize.net-correlation-sample-size sitesinde 

GDKD� |QFHGHQ� \DSWÕ÷ÕPÕ]� ��� ROJXOXN� SLORW� oDOÕúPDGD�
9&ø&ø YH� &93� GH÷HUOHUL� DUDVÕQGDNL� NRUHODV\RQ�
KHVDSODPDVÕQGD� U �,4��� EXOXQXS�� U� GH÷HUL� NXOODQÕODUDN�
alfa=0,050 (two tailed), beta=0,050 olarak kabul 

HGLOGL÷LQGH, power ���� ROPDVÕ� LoLQ� WRSODP� |UQHNOHP�
KDFPL����RODUDN�KHVDSODQGÕ�� 
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bulunup asiste invaziv mekanik ventilasyon uygulanan, 

Ramsey VHGDV\RQ� VNDODVÕ� �566�� �-�� RODQ�� VÕYÕ� DoÕ÷Õ�
ROXS�ROPDGÕ÷Õ�ELOLQPH\HQ�KDVWDODU�GDKLO�HGLOGL��+DVWDODU�
YD]RSUHVV|U� NXOODQÕS� NXOODQPDPDVÕQD� J|UH� LNL� JUXED�
D\UÕOGÕ�� *UXS-�� YD]RSUHVV|U� NXOODQPD\DQ� grup (n=30); 

Grup-�� YD]RSUHVV|U� NXOODQDQ� JUXS� �Q ����� $\UÕFD� EX�
KDVWDODUÕQ� \Dú�� .7$� �NDOS� WHSH� DWÕPÕ��� 6$%� �VLVWROLN�
arteriyel EDVÕQo��� '$%� �GLDVWROLN� DUWHUL\HO� EDVÕQo���
SHULIHULN� RNVLMHQ� VDW�UDV\RQX� �6S22�� YH� Y�FXW� ÕVÕVÕ�
GH÷HUOHUL� KDVWDODU� <%h¶\H� \DWDU� \DWPD]� V�UHNOL� RODUDN�
ND\GHGLOGL�� *UXSODU� EX� GH÷HUOHU� DoÕVÕQGDQ� LVWDWLVWLNVHO�
RODUDN�NDUúÕODúWÕUÕOGÕ� 
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dDOÕúPD\D�GDKLO�HGLOPHPH�NULWHUOHUL� 
1. &LGGL� NDUGL\DN� KDVWDOÕ÷Õ� RODQODU� �kardiyak patoloji, 

pulmoner hipertansiyon) 
2. øQWUD-DEGRPLQDO�EDVÕQFÕ�!���PP+J�RODQ�KDstalar 
3. 2EH]�KDVWDODU��9�FXW�NLWOH�LQGHNVL�!���RODQODU� 
4. 9&ø�J|U�QW�OHQHPH\HQ�KDVWDODU 
5. +LSRWDQVLI� VH\UHGHQ� KDVWDODU� ���J�NJ�GN� �]HULQGH�

QRUDGUHQDOLQ� LQI�]\RQXQD� UD÷PHQ� 6$%���� PP+J�
olanlar) 

6. 6LQ�V�ULWPLQGH�ROPD\DQ�KDVWDODU 
7. 9�FXW�VÕFDNOÕ÷Õ�!������&�RODQ�KDVWDODr 
8. Spontan solunumu olmayan hastalar 
9. 3%.7� \DSÕODPD\DQ� NDOoD� DPHOL\DWOÕ� \D� GD� NDOoD�

SURWH]L�DPHOL\DWÕ�ROPXú�KDVWDODU 
10. $UWHU�NDQ�JD]ÕQGD�&22 >60 mmHg olan hastalar  
11. $3$&+(�,,�VNRUODUÕ����LQ�DOWÕQGD�RODQ�KDVWDODU� 
øúOHP� |QFHVL� W�P� KDVWDODUÕQ� GHPRJUDILN� YHULOHUL ve 
\DQGDú�KDVWDOÕNODUÕ�ND\GHGLOGL� 
Hemodinamik monitörizasyon 

<%h
GH� \DWDQ� W�P� KDVWDODUD� UXWLQ� RODUDN� X\JXODQGÕ÷Õ�
úHNLOGH� VXSLQ� SR]LV\RQGD� Nihon Kohden BSM-9101K 
PRQLW|U�� �Nihon Kohden Europe GmbH; 
Raiffeisenstrasse 10, D-61191 Rosbach, Germany) ile 
EKG, SpO2, intra-arteriyeO�NDQ�ODV\RQ�DUGÕQGDQ�GHYDPOÕ�
LQYD]LY� DUWHUL\HO� EDVÕQo� |Oo�P��� FLOWWHQ� SHULIHULN� Y�FXW�
VÕFDNOÕ÷Õ�WDNLEL�PRQLW|UL]DV\RQX�YH�VDQWUDO�YHQ|]�NDWHWHU�
LOH� &93� PRQLWRUL]DV\RQX� \DSÕOGÕ�� +DVWDODUD� 9&ø�
J|U�QW�OHPHVL� DPDoOÕ� <%h¶GH� NXOODQPDNWD� ROGX÷XPX]�
GE Vivid H� 8OWUDVRQRJUDIL� FLKD]Õ� �United Medical 
Instrumenrs; 832 Jury Court, San Jose, California 
95112�� LOH�(&+2�SUREX�NXOODQÕODUDN�9&ø�J|U�QW�OHPHVL�
\DSÕOGÕ�� +DVWDODUÕQ� \Dú�� ER\� YH� NLORODUÕ� ND\GHGLOHUHN�
Y�FXW�NLWOH�LQGHNVOHUL�KHVDSODQGÕ�� 
CVP Ölçümü 

+DVWD� VXSLQ�Q|WU� SR]LV\RQD�DOÕQGÕ��Nihon Kohen BSM-
9101K PRQLW|U�� LOH� &93� PRQLW|UL]DV\RQX� \DSÕOGÕ� YH�
VDQWUDO� NDWHWHUGHQ� \DSÕODQ� W�P� VÕYÕ� LQI�]\RQX� NHVLOGL��
'DKD�VRQUD�KDVWD�JHoLFL�RODUDN�YHQWLODW|UGHQ�D\ÕUÕOGÕ�YH�
PRQLW|UGHNL� EDVÕQo� GH÷HUL� PP+J� RODUDN� NDydedildi. 
gOo�OHQ� &93� EDVÕQo� GH÷HULQLQ� ��� PP+J� ROPDVÕ�
KLSRYROHPL�OHKLQH�GH÷HUOHQGLULOGL������ 
9&ø&ø Ölçümü 

+DVWDODU� VXSLQ� RODUDN� Q|WU� SR]LV\RQD� DOÕQGÕ�� Mekanik 
YHQWLODW|U� 3((3� GH÷HUL� �� FP+22�RODUDN� D\DUODQGÕ��GE 
Vivid 8OWUDVRQRJUDIL� FLKD]ÕQÕQ� (&+2� SUREX\OD, 
VXENVLIRLG� SHQFHUHGHQ� |QFH� %-Modu ECHO ile out-
plane RODUDN�9&ø��DRUWD�YH�YHUWHEUD�J|U�QW�OHQGL��ùHNLO-
���� (&+2�SUREX� EXOXQGX÷X� QRNWD� GH÷LúWLULOPHGHQ� VDDW�
\|Q�� WHUVLQH� oHYULOHUHN� 9&ø� in-plane pozisyonda 
J|U�QW�OHQGL��ùHNLO-2).  
9&ø¶QLQ� NDOSWHQ� oÕNÕúÕ� YH� KHSDWLN� YHQ� J|U�QW�OHQHUHN�
KHSDWLN� YHQL� \DNODúÕN� �FP� JHoWLNWHQ� VRQUDNL� NÕVPD�
(&+2� N�UVRU�� \HUOHúWLULOGL� YH� 0-0RG� (&+2� DoÕOGÕ��
%LUNDo� VROXN� SHUL\RGX� ER\XQFD� 9&ø� oDSÕ� L]OHQGL� YH�

HNUDQ� GRQGXUXODUDN� 9&ø� oDSÕQÕQ� HQ� GDU� ROGX÷X� YH� HQ�
JHQLú�ROGX÷X�\HUOHUGHQ�oDS�|Oo�P��\DSÕOGÕ��ùHNLO-3).  
+HU� KDVWDGDQ� D\UÕ� D\UÕ� HNUDQ� oÕNWÕVÕ� DOÕQGÕ�� +HU� KDVWD�
LoLQ� 9&ø&ø� 9&ø&ø=(Vmax–Vmin)/Vmax IRUP�O� NXOODQÕODUDN�
KHVDSODQGÕ�� 9&ø&ø¶QLQ� !���� ROPDVÕ� KLSRYROHPL� LOH�
X\XPOX�ROGX÷X�úHNOLQGH�\RUXPODQGÕ����� 

 
ùHNLO-1. 8OWUDVRQRJUDIL� FLKD]ÕQÕQ� (&+2� SUREX\OD�� VXENVLIRLG�
pencereden B-Modu ECHO ile out-plane RODUDN�9&ø��DRUWD�YH�
vertebraQÕQ�J|U�QW�OHQmesi. 

 
ùHNLO-�� (&+2�SUREX�EXOXQGX÷X�QRNWD�GH÷LúWLULOPHGHQ�VDDW�
\|Q�� WHUVLQH� oHYULOHUHN� 9&ø¶QLQ in-plane pozisyonda 
J|U�QW�OHQmesi. 
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ùHNLO-�� (&+2�SUREX�EXOXQGX÷X�QRNWD�GH÷LúWLULOPHGHQ�VDDW�
\|Q�� WHUVLQH� oHYULOHUHN� 9&ø¶QLQ in-plane pozisyonda 
J|U�QW�OHQmesi. 

ùHNLO����8OWUDVRQRJUD¿�FLKD]ÕQÕQ�(&+2�SUREX\OD��VXENVLIRLG�
SHQFHUHGHQ�%�0RGX�(&+2�LOH�out-plane�RODUDN�9&ø��
DRUWD�YH�YHUWHEUDQÕQ�J|U�QW�OHQPHVL�

ùHNLO����(&+2�SUREX�EXOXQGX÷X�QRNWD�GH÷LúWLULOPHGHQ�VDDW�
\|Q��WHUVLQH�oHYULOHUHN�9&ø¶QLQ�in-plane�SR]LV\RQGD�
J|U�QW�OHQPHVL�
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ùHNLO-3. 9&ø oDSÕQÕQ� HQ� GDU� ROGX÷X� YH� HQ� JHQLú� ROGX÷X�
yerlerden \DSÕODQ�oDS�|Oo�P��\DSÕOGÕ� 

3DVLI�%DFDN�.DOGÕUPD�7HVWL� 

+DVWD� VXSLQ� SR]LV\RQGD� \DWDUNHQ� |QFH� EDú� EHOGHQ�
LWLEDUHQ�����\XNDUÕ�NDOGÕUÕOGÕ�YH���GDNLND�EX�SR]LV\RQGD�
tutularak Nihon Kohden BSM-����.� PRQLW|U�QGeki 
SAB mmHg olarak kaydedildi. Daha sonra hasta tam 
WHUVLQH� EDFDNODU� EHOGHQ� LWLEDUHQ� ���� \XNDUÕ� SR]LV\RQD�
DOÕQDUDN� �� GDNLND� VRQUD� D\QÕ� úHNLOGH�PRQLW|UGHNL� 6$%�
PP+J� RODUDN� ND\GHGLOGL�� gOo�OHQ� 6$%¶Ge !���¶OLN� ELU�
DUWÕú� KLSRYROHPL� OHKLQH� GH÷HUOHQGLULOGL� YH� West pozitif 
kabul edildi (7).  
Veno-Arteriel pCO2 )DUNÕ 

&93�� 9&ø&ø YH� 3%.7� \DSÕOGÕNWDQ� VRQUD� Hú� ]DPDQOÕ�
olarak santral ven kateteri ve arteriyel NDWHWHUGHQ�LNL�D\UÕ�
NDQ�|UQH÷L�Rapidlab 1265 (Siemens; 22 Sawgrass Drive 
Bellport, NY 11713 USA�� NDQ� JD]Õ� DQDOL]� FLKD]ÕQGD�
oDOÕúÕOGÕ�� 7�P� KDVWDODUÕQ� YHQR-arteriyel pCO2 IDUNÕ�
KHVDSODQGÕ�� 9HQR-arteriel pCO2 GH÷HUOHUL� DUDVÕQGD� !��
PP+J�IDUN�ROPDVÕ�KLSRYROHPL�OHKLQH�GH÷HUOHQGLULOGL����� 
øVWDWLVWLNVHO�DQDOL] 

7�P�YHULOHU�6366�IRU�Windows �����SDNHW�SURJUDPÕ�LOH�
GH÷HUOHQGLULOGL�� 9HULOHULQ� QRUPDOOLN� GH÷HUOHQGLUPHVL�
sample size Kolmogorov-Simirnov WHVWL� LOH� \DSÕOGÕ��
1RUPDO� GD÷ÕOÕPD� X\DQ� YHULOHU� Independent-Samples t- 
WHVWL� LOH� NDUúÕODúWÕUÕOGÕ� YH� VRQXoODU� mean±SD olarak 
YHULOGL�� .DWHJRUL]H� YHULOHU� .ø-.DUH� WHVWL\OH� NDUúÕODúWÕUÕOGÕ�
YH� VRQXoODU� µQ¶� RODUDN� YHULOGL�� *UXSODUD� DLW� YHULOHU�
DUDVÕQGDNL� LOLúNL� NRUHODV\RQ� WHVWL\OH� LQFHOHQGL�� *UXSODU�
DUDVÕQGDNL� LOLúNLQLQ� GHUHFHVL� Pearson korelasyon 
NDWVD\ÕVÕ� �U�� GH÷HULQH� J|UH� EHOLUOHQGL�� 3HDUVRQ�
NRUHODV\RQ�NDWVD\ÕVÕ��U��GH÷HULQLQ�\RUXPX� 
1. r<0,��LVH�oRN�]D\ÕI�LOLúNL�\D�GD�NRUHODV\RQ�\RN 
2. 0,2-0,��DUDVÕQGD�LVH�]D\ÕI�NRUHODV\RQ 
3. 0,4-0,��DUDVÕQGD�LVH�RUWD�NRUHODV\RQ 
4. 0,6-0,��DUDVÕQGD�LVH�\�NVHN�NRUHODV\RQ 
5. >0,�� LVH� oRN� \�NVHN� NRUHODV\RQ� ROGX÷X� \RUXPX�

\DSÕOGÕ� 

*UXSODUGDNL� 9&ø&ø, CVP, PBKT, laktat ve ǻpCO2 
GH÷HUOHULQLQ� LNL� JUXSWD� IDUNOÕOÕN� J|VWHULS� J|VWHUPHGL÷L�
regresyon testinin Binary /RJLVWLN� \|QWHPL\OH�
GH÷HUOHQGLULOGL�� 7�P� GH÷HUOHQGLUPHOHUGH� S������ GH÷HUL�
LoLQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�ROGX÷X�NDEXO�HGLOGL� 

%XOJXODU 

%X�oDOÕúPD��\Dú�RUWDODPDODUÕ���,�����,���RODQ����¶VÕ�
HUNHN�� ��¶L� NDGÕQ� ROPDN� �]HUH� WRSODP� ��� KDVWDGD�
\DSÕOGÕ��+DVWDODUÕQ�\DWÕú�HQGLNDV\RQODUÕ�VÕUDVÕ� LOH���¶L�
WUDYPD�� ��¶L� VHSVLV� YH� ��¶L� GL÷HU� nedenlerden (akut 
E|EUHN� \HWPH]OL÷L�� diyabetik ketoasidoz, 
LQWRNVLNDV\RQ��ROXúPDNWD\GÕ� 
Va]RSUHVV|U� DOPD\DQ� YH� DODQ� KDVWDODUGD� \Dú�� NDOS�
WHSH� DWÕPÕ� �.7$��� VLVWROLN� DUWHUL\HO� EDVÕQo� �6$%���
GLDVWROLN� DUWHUL\HO� EDVÕQo� �'$%��� ÕVÕ� YH� 6S2��
DoÕVÕQGDQ� \DSÕODQ� LVWDWLVWLNVHO� NDUúÕODúWÕUPDGD��*UXS-
1 de sistolik tansiyon ve Grup-2 de KTA istatistiksel 
olarDN�DQODPOÕ�\�NVHNWL��7DEOR-1). 

Tablo-1. Gruplardaki <Dú�� KTA, SAB, DAB�� ,VÕ� ve Spo2 
'H÷HUOHULQLQ� .DUúÕODúWÕUÕOPDVÕ [Ortalama (±Standart 
Sapma)]. 

 *UXS-���Q���� *UXS-���Q���� p 
<Dú��yÕO� 51,73 (±20,78) 61,33 (±20,16) 0,093 
KTA (aWÕP�GN� 85,96 (±16,28) 98,0 (±17,51) 0,012* 
SAB (mmHg) 132,93 (±22,95) 120,04 (±19,18) 0,032* 
DAB (mmHg) 63,87 (±15,06) 61,29 (±12,51) 0,505 
,VÕ���&� 36,70 (±0.94) 36,59 (±1.19) 0,703 
SpO2 (%) 96,80 (±4,53) 95,33 (±7,85) 0,394 


øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN. 

9D]RSUHVV|U� DOPD\DQ� JUXS� LOH� DODQ� JUXS� DUDVÕQGD�
&93�� ø9&&ø, ǻS&22�� 3%.7� SR]LWLIOL÷L� YH� ODNWDW�
SDUDPHWUHOHUL� DoÕVÕQGDQ� \DSÕODQ� NDUúÕODúWÕUPDGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� ROPDGÕ÷Õ� J|U�OG��
(Tablo-2). 

Tablo-�. Gruplardaki CVP, ø9&&ø, ǻSFR�� ve Laktat 
'H÷HUOHULQLQ� .DUúÕODúWÕUÕOPDVÕ� >Ortalama (±Standart 
Sapma)]. 

 *UXS-���Q���� *UXS-���Q���� p 
CVP (cmHO2) 6,77 (±4,68) 6,25 (±5,07) 0,70 
9&ø&ø 26,49 (±16,70) 28,94 (±16,13) 0,595 
ǻS&22 8,14 (±4,27) 6,39 (±5,62) 0,201 
Laktat 1,83 (±2.96) 2,0 (±1,53) 0,812 

+DVWDODUÕQ� |Oo�OHQ� &93�� 9&ø&ø� �� ǻS&22, PBKT 
SR]LWLIOL÷L�YH� ODNWDW�G�]H\L�DUDVÕQGDNL�NRUHODV\RQXQGD�
(Tablo-���&93��9&ø&ø� DUDVÕQGD�RUWD�GHUHFHGH�QHJDWLI�
NRUHODV\RQ� YDUGÕ� YH� DUDGDNL� LOLúNL� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ\GÕ�� 9&ø&ø�3%.7� DUDVÕQGD� RUWD� GHUHFHGH�
pozitif korelasyon YDUGÕ� YH� DUDGDNL� LOLúNL� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ\GÕ�� 9&ø&ø YH� ODNWDW� G�]H\L� DUDVÕQGD�
RUWD�GHUHFHGH�SR]LWLI�NRUHODV\RQ�YDUGÕ�YH�DUDODUÕQGDNL�
LOLúNL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ� 
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ùHNLO-3. 9&ø oDSÕQÕQ� HQ� GDU� ROGX÷X� YH� HQ� JHQLú� ROGX÷X�
yerlerden \DSÕODQ�oDS�|Oo�P��\DSÕOGÕ� 

3DVLI�%DFDN�.DOGÕUPD�7HVWL� 

+DVWD� VXSLQ� SR]LV\RQGD� \DWDUNHQ� |QFH� EDú� EHOGHQ�
LWLEDUHQ�����\XNDUÕ�NDOGÕUÕOGÕ�YH���GDNLND�EX�SR]LV\RQGD�
tutularak Nihon Kohden BSM-����.� PRQLW|U�QGeki 
SAB mmHg olarak kaydedildi. Daha sonra hasta tam 
WHUVLQH� EDFDNODU� EHOGHQ� LWLEDUHQ� ���� \XNDUÕ� SR]LV\RQD�
DOÕQDUDN� �� GDNLND� VRQUD� D\QÕ� úHNLOGH�PRQLW|UGHNL� 6$%�
PP+J� RODUDN� ND\GHGLOGL�� gOo�OHQ� 6$%¶Ge !���¶OLN� ELU�
DUWÕú� KLSRYROHPL� OHKLQH� GH÷HUOHQGLULOGL� YH� West pozitif 
kabul edildi (7).  
Veno-Arteriel pCO2 )DUNÕ 

&93�� 9&ø&ø YH� 3%.7� \DSÕOGÕNWDQ� VRQUD� Hú� ]DPDQOÕ�
olarak santral ven kateteri ve arteriyel NDWHWHUGHQ�LNL�D\UÕ�
NDQ�|UQH÷L�Rapidlab 1265 (Siemens; 22 Sawgrass Drive 
Bellport, NY 11713 USA�� NDQ� JD]Õ� DQDOL]� FLKD]ÕQGD�
oDOÕúÕOGÕ�� 7�P� KDVWDODUÕQ� YHQR-arteriyel pCO2 IDUNÕ�
KHVDSODQGÕ�� 9HQR-arteriel pCO2 GH÷HUOHUL� DUDVÕQGD� !��
PP+J�IDUN�ROPDVÕ�KLSRYROHPL�OHKLQH�GH÷HUOHQGLULOGL����� 
øVWDWLVWLNVHO�DQDOL] 

7�P�YHULOHU�6366�IRU�Windows �����SDNHW�SURJUDPÕ�LOH�
GH÷HUOHQGLULOGL�� 9HULOHULQ� QRUPDOOLN� GH÷HUOHQGLUPHVL�
sample size Kolmogorov-Simirnov WHVWL� LOH� \DSÕOGÕ��
1RUPDO� GD÷ÕOÕPD� X\DQ� YHULOHU� Independent-Samples t- 
WHVWL� LOH� NDUúÕODúWÕUÕOGÕ� YH� VRQXoODU� mean±SD olarak 
YHULOGL�� .DWHJRUL]H� YHULOHU� .ø-.DUH� WHVWL\OH� NDUúÕODúWÕUÕOGÕ�
YH� VRQXoODU� µQ¶� RODUDN� YHULOGL�� *UXSODUD� DLW� YHULOHU�
DUDVÕQGDNL� LOLúNL� NRUHODV\RQ� WHVWL\OH� LQFHOHQGL�� *UXSODU�
DUDVÕQGDNL� LOLúNLQLQ� GHUHFHVL� Pearson korelasyon 
NDWVD\ÕVÕ� �U�� GH÷HULQH� J|UH� EHOLUOHQGL�� 3HDUVRQ�
NRUHODV\RQ�NDWVD\ÕVÕ��U��GH÷HULQLQ�\RUXPX� 
1. r<0,��LVH�oRN�]D\ÕI�LOLúNL�\D�GD�NRUHODV\RQ�\RN 
2. 0,2-0,��DUDVÕQGD�LVH�]D\ÕI�NRUHODV\RQ 
3. 0,4-0,��DUDVÕQGD�LVH�RUWD�NRUHODV\RQ 
4. 0,6-0,��DUDVÕQGD�LVH�\�NVHN�NRUHODV\RQ 
5. >0,�� LVH� oRN� \�NVHN� NRUHODV\RQ� ROGX÷X� \RUXPX�

\DSÕOGÕ� 

*UXSODUGDNL� 9&ø&ø, CVP, PBKT, laktat ve ǻpCO2 
GH÷HUOHULQLQ� LNL� JUXSWD� IDUNOÕOÕN� J|VWHULS� J|VWHUPHGL÷L�
regresyon testinin Binary /RJLVWLN� \|QWHPL\OH�
GH÷HUOHQGLULOGL�� 7�P� GH÷HUOHQGLUPHOHUGH� S������ GH÷HUL�
LoLQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�ROGX÷X�NDEXO�HGLOGL� 

%XOJXODU 

%X�oDOÕúPD��\Dú�RUWDODPDODUÕ���,�����,���RODQ����¶VÕ�
HUNHN�� ��¶L� NDGÕQ� ROPDN� �]HUH� WRSODP� ��� KDVWDGD�
\DSÕOGÕ��+DVWDODUÕQ�\DWÕú�HQGLNDV\RQODUÕ�VÕUDVÕ� LOH���¶L�
WUDYPD�� ��¶L� VHSVLV� YH� ��¶L� GL÷HU� nedenlerden (akut 
E|EUHN� \HWPH]OL÷L�� diyabetik ketoasidoz, 
LQWRNVLNDV\RQ��ROXúPDNWD\GÕ� 
Va]RSUHVV|U� DOPD\DQ� YH� DODQ� KDVWDODUGD� \Dú�� NDOS�
WHSH� DWÕPÕ� �.7$��� VLVWROLN� DUWHUL\HO� EDVÕQo� �6$%���
GLDVWROLN� DUWHUL\HO� EDVÕQo� �'$%��� ÕVÕ� YH� 6S2��
DoÕVÕQGDQ� \DSÕODQ� LVWDWLVWLNVHO� NDUúÕODúWÕUPDGD��*UXS-
1 de sistolik tansiyon ve Grup-2 de KTA istatistiksel 
olarDN�DQODPOÕ�\�NVHNWL��7DEOR-1). 

Tablo-1. Gruplardaki <Dú�� KTA, SAB, DAB�� ,VÕ� ve Spo2 
'H÷HUOHULQLQ� .DUúÕODúWÕUÕOPDVÕ [Ortalama (±Standart 
Sapma)]. 

 *UXS-���Q���� *UXS-���Q���� p 
<Dú��yÕO� 51,73 (±20,78) 61,33 (±20,16) 0,093 
KTA (aWÕP�GN� 85,96 (±16,28) 98,0 (±17,51) 0,012* 
SAB (mmHg) 132,93 (±22,95) 120,04 (±19,18) 0,032* 
DAB (mmHg) 63,87 (±15,06) 61,29 (±12,51) 0,505 
,VÕ���&� 36,70 (±0.94) 36,59 (±1.19) 0,703 
SpO2 (%) 96,80 (±4,53) 95,33 (±7,85) 0,394 


øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN. 

9D]RSUHVV|U� DOPD\DQ� JUXS� LOH� DODQ� JUXS� DUDVÕQGD�
&93�� ø9&&ø, ǻS&22�� 3%.7� SR]LWLIOL÷L� YH� ODNWDW�
SDUDPHWUHOHUL� DoÕVÕQGDQ� \DSÕODQ� NDUúÕODúWÕUPDGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� ROPDGÕ÷Õ� J|U�OG��
(Tablo-2). 

Tablo-�. Gruplardaki CVP, ø9&&ø, ǻSFR�� ve Laktat 
'H÷HUOHULQLQ� .DUúÕODúWÕUÕOPDVÕ� >Ortalama (±Standart 
Sapma)]. 

 *UXS-���Q���� *UXS-���Q���� p 
CVP (cmHO2) 6,77 (±4,68) 6,25 (±5,07) 0,70 
9&ø&ø 26,49 (±16,70) 28,94 (±16,13) 0,595 
ǻS&22 8,14 (±4,27) 6,39 (±5,62) 0,201 
Laktat 1,83 (±2.96) 2,0 (±1,53) 0,812 

+DVWDODUÕQ� |Oo�OHQ� &93�� 9&ø&ø� �� ǻS&22, PBKT 
SR]LWLIOL÷L�YH� ODNWDW�G�]H\L�DUDVÕQGDNL�NRUHODV\RQXQGD�
(Tablo-���&93��9&ø&ø� DUDVÕQGD�RUWD�GHUHFHGH�QHJDWLI�
NRUHODV\RQ� YDUGÕ� YH� DUDGDNL� LOLúNL� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ\GÕ�� 9&ø&ø�3%.7� DUDVÕQGD� RUWD� GHUHFHGH�
pozitif korelasyon YDUGÕ� YH� DUDGDNL� LOLúNL� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ\GÕ�� 9&ø&ø YH� ODNWDW� G�]H\L� DUDVÕQGD�
RUWD�GHUHFHGH�SR]LWLI�NRUHODV\RQ�YDUGÕ�YH�DUDODUÕQGDNL�
LOLúNL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ� 

 

ùHNLO����9&ø�oDSÕQÕQ�HQ�GDU�ROGX÷X�YH�HQ�JHQLú�ROGX÷X�
\HUOHUGHQ�\DSÕODQ�oDS�|Oo�P��\DSÕOGÕ�
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ùHNLO-3. 9&ø oDSÕQÕQ� HQ� GDU� ROGX÷X� YH� HQ� JHQLú� ROGX÷X�
yerlerden \DSÕODQ�oDS�|Oo�P��\DSÕOGÕ� 

3DVLI�%DFDN�.DOGÕUPD�7HVWL� 

+DVWD� VXSLQ� SR]LV\RQGD� \DWDUNHQ� |QFH� EDú� EHOGHQ�
LWLEDUHQ�����\XNDUÕ�NDOGÕUÕOGÕ�YH���GDNLND�EX�SR]LV\RQGD�
tutularak Nihon Kohden BSM-����.� PRQLW|U�QGeki 
SAB mmHg olarak kaydedildi. Daha sonra hasta tam 
WHUVLQH� EDFDNODU� EHOGHQ� LWLEDUHQ� ���� \XNDUÕ� SR]LV\RQD�
DOÕQDUDN� �� GDNLND� VRQUD� D\QÕ� úHNLOGH�PRQLW|UGHNL� 6$%�
PP+J� RODUDN� ND\GHGLOGL�� gOo�OHQ� 6$%¶Ge !���¶OLN� ELU�
DUWÕú� KLSRYROHPL� OHKLQH� GH÷HUOHQGLULOGL� YH� West pozitif 
kabul edildi (7).  
Veno-Arteriel pCO2 )DUNÕ 

&93�� 9&ø&ø YH� 3%.7� \DSÕOGÕNWDQ� VRQUD� Hú� ]DPDQOÕ�
olarak santral ven kateteri ve arteriyel NDWHWHUGHQ�LNL�D\UÕ�
NDQ�|UQH÷L�Rapidlab 1265 (Siemens; 22 Sawgrass Drive 
Bellport, NY 11713 USA�� NDQ� JD]Õ� DQDOL]� FLKD]ÕQGD�
oDOÕúÕOGÕ�� 7�P� KDVWDODUÕQ� YHQR-arteriyel pCO2 IDUNÕ�
KHVDSODQGÕ�� 9HQR-arteriel pCO2 GH÷HUOHUL� DUDVÕQGD� !��
PP+J�IDUN�ROPDVÕ�KLSRYROHPL�OHKLQH�GH÷HUOHQGLULOGL����� 
øVWDWLVWLNVHO�DQDOL] 

7�P�YHULOHU�6366�IRU�Windows �����SDNHW�SURJUDPÕ�LOH�
GH÷HUOHQGLULOGL�� 9HULOHULQ� QRUPDOOLN� GH÷HUOHQGLUPHVL�
sample size Kolmogorov-Simirnov WHVWL� LOH� \DSÕOGÕ��
1RUPDO� GD÷ÕOÕPD� X\DQ� YHULOHU� Independent-Samples t- 
WHVWL� LOH� NDUúÕODúWÕUÕOGÕ� YH� VRQXoODU� mean±SD olarak 
YHULOGL�� .DWHJRUL]H� YHULOHU� .ø-.DUH� WHVWL\OH� NDUúÕODúWÕUÕOGÕ�
YH� VRQXoODU� µQ¶� RODUDN� YHULOGL�� *UXSODUD� DLW� YHULOHU�
DUDVÕQGDNL� LOLúNL� NRUHODV\RQ� WHVWL\OH� LQFHOHQGL�� *UXSODU�
DUDVÕQGDNL� LOLúNLQLQ� GHUHFHVL� Pearson korelasyon 
NDWVD\ÕVÕ� �U�� GH÷HULQH� J|UH� EHOLUOHQGL�� 3HDUVRQ�
NRUHODV\RQ�NDWVD\ÕVÕ��U��GH÷HULQLQ�\RUXPX� 
1. r<0,��LVH�oRN�]D\ÕI�LOLúNL�\D�GD�NRUHODV\RQ�\RN 
2. 0,2-0,��DUDVÕQGD�LVH�]D\ÕI�NRUHODV\RQ 
3. 0,4-0,��DUDVÕQGD�LVH�RUWD�NRUHODV\RQ 
4. 0,6-0,��DUDVÕQGD�LVH�\�NVHN�NRUHODV\RQ 
5. >0,�� LVH� oRN� \�NVHN� NRUHODV\RQ� ROGX÷X� \RUXPX�

\DSÕOGÕ� 

*UXSODUGDNL� 9&ø&ø, CVP, PBKT, laktat ve ǻpCO2 
GH÷HUOHULQLQ� LNL� JUXSWD� IDUNOÕOÕN� J|VWHULS� J|VWHUPHGL÷L�
regresyon testinin Binary /RJLVWLN� \|QWHPL\OH�
GH÷HUOHQGLULOGL�� 7�P� GH÷HUOHQGLUPHOHUGH� S������ GH÷HUL�
LoLQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�ROGX÷X�NDEXO�HGLOGL� 

%XOJXODU 

%X�oDOÕúPD��\Dú�RUWDODPDODUÕ���,�����,���RODQ����¶VÕ�
HUNHN�� ��¶L� NDGÕQ� ROPDN� �]HUH� WRSODP� ��� KDVWDGD�
\DSÕOGÕ��+DVWDODUÕQ�\DWÕú�HQGLNDV\RQODUÕ�VÕUDVÕ� LOH���¶L�
WUDYPD�� ��¶L� VHSVLV� YH� ��¶L� GL÷HU� nedenlerden (akut 
E|EUHN� \HWPH]OL÷L�� diyabetik ketoasidoz, 
LQWRNVLNDV\RQ��ROXúPDNWD\GÕ� 
Va]RSUHVV|U� DOPD\DQ� YH� DODQ� KDVWDODUGD� \Dú�� NDOS�
WHSH� DWÕPÕ� �.7$��� VLVWROLN� DUWHUL\HO� EDVÕQo� �6$%���
GLDVWROLN� DUWHUL\HO� EDVÕQo� �'$%��� ÕVÕ� YH� 6S2��
DoÕVÕQGDQ� \DSÕODQ� LVWDWLVWLNVHO� NDUúÕODúWÕUPDGD��*UXS-
1 de sistolik tansiyon ve Grup-2 de KTA istatistiksel 
olarDN�DQODPOÕ�\�NVHNWL��7DEOR-1). 

Tablo-1. Gruplardaki <Dú�� KTA, SAB, DAB�� ,VÕ� ve Spo2 
'H÷HUOHULQLQ� .DUúÕODúWÕUÕOPDVÕ [Ortalama (±Standart 
Sapma)]. 

 *UXS-���Q���� *UXS-���Q���� p 
<Dú��yÕO� 51,73 (±20,78) 61,33 (±20,16) 0,093 
KTA (aWÕP�GN� 85,96 (±16,28) 98,0 (±17,51) 0,012* 
SAB (mmHg) 132,93 (±22,95) 120,04 (±19,18) 0,032* 
DAB (mmHg) 63,87 (±15,06) 61,29 (±12,51) 0,505 
,VÕ���&� 36,70 (±0.94) 36,59 (±1.19) 0,703 
SpO2 (%) 96,80 (±4,53) 95,33 (±7,85) 0,394 


øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN. 

9D]RSUHVV|U� DOPD\DQ� JUXS� LOH� DODQ� JUXS� DUDVÕQGD�
&93�� ø9&&ø, ǻS&22�� 3%.7� SR]LWLIOL÷L� YH� ODNWDW�
SDUDPHWUHOHUL� DoÕVÕQGDQ� \DSÕODQ� NDUúÕODúWÕUPDGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� ROPDGÕ÷Õ� J|U�OG��
(Tablo-2). 

Tablo-�. Gruplardaki CVP, ø9&&ø, ǻSFR�� ve Laktat 
'H÷HUOHULQLQ� .DUúÕODúWÕUÕOPDVÕ� >Ortalama (±Standart 
Sapma)]. 

 *UXS-���Q���� *UXS-���Q���� p 
CVP (cmHO2) 6,77 (±4,68) 6,25 (±5,07) 0,70 
9&ø&ø 26,49 (±16,70) 28,94 (±16,13) 0,595 
ǻS&22 8,14 (±4,27) 6,39 (±5,62) 0,201 
Laktat 1,83 (±2.96) 2,0 (±1,53) 0,812 

+DVWDODUÕQ� |Oo�OHQ� &93�� 9&ø&ø� �� ǻS&22, PBKT 
SR]LWLIOL÷L�YH� ODNWDW�G�]H\L�DUDVÕQGDNL�NRUHODV\RQXQGD�
(Tablo-���&93��9&ø&ø� DUDVÕQGD�RUWD�GHUHFHGH�QHJDWLI�
NRUHODV\RQ� YDUGÕ� YH� DUDGDNL� LOLúNL� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ\GÕ�� 9&ø&ø�3%.7� DUDVÕQGD� RUWD� GHUHFHGH�
pozitif korelasyon YDUGÕ� YH� DUDGDNL� LOLúNL� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ\GÕ�� 9&ø&ø YH� ODNWDW� G�]H\L� DUDVÕQGD�
RUWD�GHUHFHGH�SR]LWLI�NRUHODV\RQ�YDUGÕ�YH�DUDODUÕQGDNL�
LOLúNL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ� 

 

�

16   (JH�7ÕS�'HUJLVL�
 

 
ùHNLO-3. 9&ø oDSÕQÕQ� HQ� GDU� ROGX÷X� YH� HQ� JHQLú� ROGX÷X�
yerlerden \DSÕODQ�oDS�|Oo�P��\DSÕOGÕ� 

3DVLI�%DFDN�.DOGÕUPD�7HVWL� 

+DVWD� VXSLQ� SR]LV\RQGD� \DWDUNHQ� |QFH� EDú� EHOGHQ�
LWLEDUHQ�����\XNDUÕ�NDOGÕUÕOGÕ�YH���GDNLND�EX�SR]LV\RQGD�
tutularak Nihon Kohden BSM-����.� PRQLW|U�QGeki 
SAB mmHg olarak kaydedildi. Daha sonra hasta tam 
WHUVLQH� EDFDNODU� EHOGHQ� LWLEDUHQ� ���� \XNDUÕ� SR]LV\RQD�
DOÕQDUDN� �� GDNLND� VRQUD� D\QÕ� úHNLOGH�PRQLW|UGHNL� 6$%�
PP+J� RODUDN� ND\GHGLOGL�� gOo�OHQ� 6$%¶Ge !���¶OLN� ELU�
DUWÕú� KLSRYROHPL� OHKLQH� GH÷HUOHQGLULOGL� YH� West pozitif 
kabul edildi (7).  
Veno-Arteriel pCO2 )DUNÕ 

&93�� 9&ø&ø YH� 3%.7� \DSÕOGÕNWDQ� VRQUD� Hú� ]DPDQOÕ�
olarak santral ven kateteri ve arteriyel NDWHWHUGHQ�LNL�D\UÕ�
NDQ�|UQH÷L�Rapidlab 1265 (Siemens; 22 Sawgrass Drive 
Bellport, NY 11713 USA�� NDQ� JD]Õ� DQDOL]� FLKD]ÕQGD�
oDOÕúÕOGÕ�� 7�P� KDVWDODUÕQ� YHQR-arteriyel pCO2 IDUNÕ�
KHVDSODQGÕ�� 9HQR-arteriel pCO2 GH÷HUOHUL� DUDVÕQGD� !��
PP+J�IDUN�ROPDVÕ�KLSRYROHPL�OHKLQH�GH÷HUOHQGLULOGL����� 
øVWDWLVWLNVHO�DQDOL] 

7�P�YHULOHU�6366�IRU�Windows �����SDNHW�SURJUDPÕ�LOH�
GH÷HUOHQGLULOGL�� 9HULOHULQ� QRUPDOOLN� GH÷HUOHQGLUPHVL�
sample size Kolmogorov-Simirnov WHVWL� LOH� \DSÕOGÕ��
1RUPDO� GD÷ÕOÕPD� X\DQ� YHULOHU� Independent-Samples t- 
WHVWL� LOH� NDUúÕODúWÕUÕOGÕ� YH� VRQXoODU� mean±SD olarak 
YHULOGL�� .DWHJRUL]H� YHULOHU� .ø-.DUH� WHVWL\OH� NDUúÕODúWÕUÕOGÕ�
YH� VRQXoODU� µQ¶� RODUDN� YHULOGL�� *UXSODUD� DLW� YHULOHU�
DUDVÕQGDNL� LOLúNL� NRUHODV\RQ� WHVWL\OH� LQFHOHQGL�� *UXSODU�
DUDVÕQGDNL� LOLúNLQLQ� GHUHFHVL� Pearson korelasyon 
NDWVD\ÕVÕ� �U�� GH÷HULQH� J|UH� EHOLUOHQGL�� 3HDUVRQ�
NRUHODV\RQ�NDWVD\ÕVÕ��U��GH÷HULQLQ�\RUXPX� 
1. r<0,��LVH�oRN�]D\ÕI�LOLúNL�\D�GD�NRUHODV\RQ�\RN 
2. 0,2-0,��DUDVÕQGD�LVH�]D\ÕI�NRUHODV\RQ 
3. 0,4-0,��DUDVÕQGD�LVH�RUWD�NRUHODV\RQ 
4. 0,6-0,��DUDVÕQGD�LVH�\�NVHN�NRUHODV\RQ 
5. >0,�� LVH� oRN� \�NVHN� NRUHODV\RQ� ROGX÷X� \RUXPX�

\DSÕOGÕ� 

*UXSODUGDNL� 9&ø&ø, CVP, PBKT, laktat ve ǻpCO2 
GH÷HUOHULQLQ� LNL� JUXSWD� IDUNOÕOÕN� J|VWHULS� J|VWHUPHGL÷L�
regresyon testinin Binary /RJLVWLN� \|QWHPL\OH�
GH÷HUOHQGLULOGL�� 7�P� GH÷HUOHQGLUPHOHUGH� S������ GH÷HUL�
LoLQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN�ROGX÷X�NDEXO�HGLOGL� 

%XOJXODU 

%X�oDOÕúPD��\Dú�RUWDODPDODUÕ���,�����,���RODQ����¶VÕ�
HUNHN�� ��¶L� NDGÕQ� ROPDN� �]HUH� WRSODP� ��� KDVWDGD�
\DSÕOGÕ��+DVWDODUÕQ�\DWÕú�HQGLNDV\RQODUÕ�VÕUDVÕ� LOH���¶L�
WUDYPD�� ��¶L� VHSVLV� YH� ��¶L� GL÷HU� nedenlerden (akut 
E|EUHN� \HWPH]OL÷L�� diyabetik ketoasidoz, 
LQWRNVLNDV\RQ��ROXúPDNWD\GÕ� 
Va]RSUHVV|U� DOPD\DQ� YH� DODQ� KDVWDODUGD� \Dú�� NDOS�
WHSH� DWÕPÕ� �.7$��� VLVWROLN� DUWHUL\HO� EDVÕQo� �6$%���
GLDVWROLN� DUWHUL\HO� EDVÕQo� �'$%��� ÕVÕ� YH� 6S2��
DoÕVÕQGDQ� \DSÕODQ� LVWDWLVWLNVHO� NDUúÕODúWÕUPDGD��*UXS-
1 de sistolik tansiyon ve Grup-2 de KTA istatistiksel 
olarDN�DQODPOÕ�\�NVHNWL��7DEOR-1). 

Tablo-1. Gruplardaki <Dú�� KTA, SAB, DAB�� ,VÕ� ve Spo2 
'H÷HUOHULQLQ� .DUúÕODúWÕUÕOPDVÕ [Ortalama (±Standart 
Sapma)]. 

 *UXS-���Q���� *UXS-���Q���� p 
<Dú��yÕO� 51,73 (±20,78) 61,33 (±20,16) 0,093 
KTA (aWÕP�GN� 85,96 (±16,28) 98,0 (±17,51) 0,012* 
SAB (mmHg) 132,93 (±22,95) 120,04 (±19,18) 0,032* 
DAB (mmHg) 63,87 (±15,06) 61,29 (±12,51) 0,505 
,VÕ���&� 36,70 (±0.94) 36,59 (±1.19) 0,703 
SpO2 (%) 96,80 (±4,53) 95,33 (±7,85) 0,394 


øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN. 

9D]RSUHVV|U� DOPD\DQ� JUXS� LOH� DODQ� JUXS� DUDVÕQGD�
&93�� ø9&&ø, ǻS&22�� 3%.7� SR]LWLIOL÷L� YH� ODNWDW�
SDUDPHWUHOHUL� DoÕVÕQGDQ� \DSÕODQ� NDUúÕODúWÕUPDGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� ROPDGÕ÷Õ� J|U�OG��
(Tablo-2). 

Tablo-�. Gruplardaki CVP, ø9&&ø, ǻSFR�� ve Laktat 
'H÷HUOHULQLQ� .DUúÕODúWÕUÕOPDVÕ� >Ortalama (±Standart 
Sapma)]. 

 *UXS-���Q���� *UXS-���Q���� p 
CVP (cmHO2) 6,77 (±4,68) 6,25 (±5,07) 0,70 
9&ø&ø 26,49 (±16,70) 28,94 (±16,13) 0,595 
ǻS&22 8,14 (±4,27) 6,39 (±5,62) 0,201 
Laktat 1,83 (±2.96) 2,0 (±1,53) 0,812 

+DVWDODUÕQ� |Oo�OHQ� &93�� 9&ø&ø� �� ǻS&22, PBKT 
SR]LWLIOL÷L�YH� ODNWDW�G�]H\L�DUDVÕQGDNL�NRUHODV\RQXQGD�
(Tablo-���&93��9&ø&ø� DUDVÕQGD�RUWD�GHUHFHGH�QHJDWLI�
NRUHODV\RQ� YDUGÕ� YH� DUDGDNL� LOLúNL� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ\GÕ�� 9&ø&ø�3%.7� DUDVÕQGD� RUWD� GHUHFHGH�
pozitif korelasyon YDUGÕ� YH� DUDGDNL� LOLúNL� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ\GÕ�� 9&ø&ø YH� ODNWDW� G�]H\L� DUDVÕQGD�
RUWD�GHUHFHGH�SR]LWLI�NRUHODV\RQ�YDUGÕ�YH�DUDODUÕQGDNL�
LOLúNL�LVWDWLVWLNVHO�RODUDN�DQODPOÕ\GÕ� 
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Tablo-3. CVP, 9&ø&ø, ǻSFR��� PBKT vH� /DNWDW� '�]H\OHUL�
$UDVÕQGDNL�.RUHODsyon. 
&93 9&ø&ø ǻS&2� 3%.7 /DNWDW 

&93 r 
p 

 
 

-0,412 
0,02* 

0,124 
0,371 

-0,183 
0,185 

-0,168 
0,230 

9&ø&ø r 
p 

-0,412 
0,02* - 0,38 

0,787 
0,505 

<0,001* 
0,301 
0,032* 

ǻS&2� r 
p 

0,124 
0,371 

0,38 
0,787 - 0,89 

0,522 
0,045 
0,751 

3%.7 r 
p 

-0,183 
0,185 

0,505 
<0,001* 

0,89 
0,522 - 0,80 

5,569 

/DNWDW r 
p 

-0,168 
0,230 

0,301 
0,032* 

0,045 
0,751 

0,080 
0569 - 


øVWDWLVWLNVHO�RODUDN�DQODPOÕ�fark. 

9D]RSUHVV|U�DOPD\DQ� YH�DODQ� JUXSWD�ǻS&22¶LQ� ��� YH�!��
PP+J� GH÷HUOHUL� LoLQ� \DSÕODQ� LVWDWLVWLNVHO� NDUúÕODúWÕUPDGD�
YD]RSUHVV|U� DODQ� JUXSWD� ǻS&22¶LQ� ��� PP+J� ROPDVÕ�
DUDVÕQGD�\�NVHN�G�]H\GH�DQODPOÕ�LOLúNL�YDUGÕ��7DEOR-4). 
Tablo-4. Gruplardaki ǻSFR2 'H÷HUL���mmHg’ya .�o�N-(úLW�ve 

6 mmHg¶GDQ� %�\�N� 2ODQ� 2OJXODUÕQ� 6ÕNOÕ÷ÕQÕQ�
.DUúÕODúWÕUÕOPDVÕ� 

 ǻS&2�
 ��� 

ǻS&2� 
>6 

7RSODP�
VD\Õ p 

*UXS-1 10 20 30 
*0,006 *UXS-� 17 7 24 

7RSODP�VD\Õ 27 27 54 

øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN� 

*UXSODUGDNL� 9&ø&ø�� 3%.7�� &93�� ǻS&22 ve laktat 
GH÷HUOHULQLQ� JUXSODUD� RODQ� |]J�OO�N� YH� GX\DUOÕOÕNODUÕQÕ�
EHOLUOHPHN�LoLQ�\DSÕODQ�Binary logistik regresyon analizinde 
5� GH÷HULQLQ kurulan modelin %13,�¶LQL� WDKPLQ� HWWL÷LQL�
J|UG�N��7HVWLQ�|]J�OO�÷�Q�Q����,��YH�GX\DUOÕOÕ÷ÕQÕQ����,5 
ROGX÷XQX� J|UG�N�� <DSÕODQ� Omnibus testiyle modelimizin 
ED÷ÕPVÕ]� GH÷LúNHQOHULQLQ� JHQHO� RODUDN� JUXSODUD� RODQ�
\Õ÷ÕOÕPÕQÕQ�DQODPVÕ]�ROGX÷XQX�J|UG�N��S!�,05).  
ǻpCO2 LoLQ� S �,���� ROGX÷X� J|U�OG�� YH� %� NDWVD\ÕVÕQÕQ�
ǻS&22 LoLQ�-0,����ROGX÷X�J|U�OG���%X�GXUXP�ǻS&22 Grup-
1 dense Grup-�¶\H� \|QHOLPOL� ROGX÷X�úHNOLQGH� \RUXPODQGÕ��
ǻS&22 LoLQ�([S �%��GH÷HULQLQ�������ROGX÷X�J|U�OG��YH�EX�
GH÷HULQ� �¶H� \DNÕQ� ROPDVÕ� ǻS&22 deki 1 bLULP� DUWÕúÕQ�
EHNOHQHQ�ǻS&22 GH÷HULQGH���ELULP�DUWÕúD�QHGHQ�RODFD÷Õ�YH�
EXQXQ� ǻS&2�� GHNL� DUWÕúÕQ� KHU� LNL� JUXSWD� oRN� E�\�N� ELU�
DQODP� LIDGH� HWPHGL÷L� úHNOLQGH� \RUXPODQGÕ� �7DEOR-5). 
<DSÕODQ�NL-kare testiyle (Tablo-4) her ne kadar Grup-��LoLQ�
ǻS&22 in daha fazla VD\ÕGD� !� PP+J� ROPDVÕ� *UXS-�¶H�
J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�\�NVHN�oÕNVD�GD��UHJUHV\RQ�
DQDOL]L\OH� ǻS&22 LQ� JUXSODUGDNL� GD÷ÕOÕPÕQÕQ� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� IDUNOÕOÕ÷ÕQÕQ� ROPDGÕ÷ÕQÕ� J|UG�N�� ǻS&22 
GH÷HUOHULQLQ�KHU�LNL�JUXEX�EHOLUOHPHGH�ELU�IDUNÕ�\RNtu. 

Tablo-5. *UXSODUGDNL� 9&ø&ø�� &93�� 3%.7�� ǻSFR2 ve Laktat 
'H÷HUOHULQLQ� 5HJUHV\RQ� $QDOL]L\OH� *UXSODUD� *|UH�
'D÷ÕOÕPÕQÕQ�.DUúÕODúWÕUÕOPDVÕ� 

 B p ([S (B) 

Step 
1(a) 

9&ø&ø 0,014 0,560 1,014 
&93 0,038 0,594 1,038 

3%.7���� 0,342 0,706 1,408 
ǻS&2� -0,162 *0,043 0,850 
/$.7$7 -0,040 0,757 0,961 

&2167$17 0,358 0,751 1,430 

øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN� 

7DUWÕúPD 

<DSWÕ÷ÕPÕ]� EX� oDOÕúPDGD� KDVWDODUGD� \Dú�� .7$�� 6$%��
DAB, SpO2 YH�Y�FXW� ÕVÕVÕ�DoÕVÕQGDQ�*UXS-1 ve Grup-2 
DUDVÕQGD�LVWDWLVWLNVHO�IDUN�ROXS�ROPDGÕ÷ÕQD�EDNÕOGÕ��*UXS-
�¶GH� 6$%¶yi ve Grup-�¶GH� .7$¶\Õ� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� \�NVHN� EXOGXN�� )DNDW� *UXS-1 ile Grup-2 
DUDVÕQGD� 9&ø&ø�� &93�� 3%.7� YH� GH� ODNWDW� G�]H\L�
DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�EXODPDGÕN��
Grup-�¶GH� 6$%¶QLQ� \�NVHN� ROPDVÕ� Eu grubun 
YD]RSUHVV|U� LKWL\DFÕ� ROPDGÕ÷ÕQÕ� DoÕNODUNHQ�� *UXS-�¶GH�
.7$¶QÕQ� \�NVHN� ROPDVÕ� YD]RSUHVV|U� LKWL\DFÕ� ROGX÷XQX�
DoÕNODPDNWDGÕU� 
Gui ve ark. (9��� 9&ø&øµQLQ� ø99� GH÷LúLPLQL� HUNHQ�
VDSWDPDGDNL� HWNLQOL÷L� LOH� LOJLOL� ����� \ÕOÕQGD� ��� \Dú� YH�
�VW������J|Q�OO��GHQHNWH�\DSWÕ÷Õ�3%.7�LOH� LQG�NOHQPLú�
9&ø&ø’GHNL�GH÷LúLPL�LQFHOH\HQ�DUDúWÕUPDODUÕQGD��3%.7�LOH�
LQG�NOHQPLú� 9&ø&ø¶QLQ� ø99� GXUXPXQXQ� \HWHUOLOL÷LQL�
|QJ|UPHN� LoLQ� \DUDUOÕ� ROGX÷XQX� WHVSLW� HWPLúOHUGLU��
9&ø&ø¶QLQ� ELUH\VHO� |]HOOLNOHUOH� LOLúNLVL� ROPDGÕ÷ÕQÕ�� DUWPÕú�
,99� GH÷HULQL� VDSWDPDGD� GX\DUOÕOÕ÷ÕQÕQ� ]D\ÕI� ROGX÷XQX�
ELOGLUPLúOHUGLU�� 3%.7� VRQUDVÕ� GHQHNOHULQ� VDGHFH�
%50,�
�QGH� 9&ø&ø D]DOPDVÕ� ���
GDQ� ID]OD� ROPXúWXU��
%L]LP�\DSWÕ÷ÕPÕ]�oDOÕúPDGD�GD�9&ø&ø LOH�&93�DUDVÕQGD�
orta derecede negatif korelasyon, PBKT ile orta 
GHUHFHGH�SR]LWLI�NRUHODV\RQ�YH�ODNWDW� LOH�]D\ÕI�GHUHFHGH�
SR]LWLI� NRUHODV\RQ� VDSWDQGÕ÷Õ� LoLQ� ø99¶QLQ�
GH÷HUOHQGLUPHVL� DPDFÕ LOH� NXOODQÕPÕQÕQ� \DUDUOÕ� RODFD÷Õ�
J|U�ú�QGH\L]� 
Airapetian YH� DUN�� ���� ����� \ÕOÕQGD� VSRQWDQ� VROX\DQ�
KDVWDODUGD� 9&ø&øµQLQ� VÕYÕ� \DQÕWOÕOÕ÷ÕQÕ� |Q� J|UPH�
GH÷HUOHQGLUPHVLQGH�� ��� KDVWD� �]HULQGH� SURVSHNWLI�
RODUDN� \DSWÕ÷Õ� oDOÕúPDGD�� 3%.7� YH� ���� PO� VDOLQ�
LQI�]\RQXQGDQ� VRQUD� ��� KDVWDGD� VÕYÕ� \DQÕWOÕOÕ÷Õ� �VÕYÕ�
LQI�]\RQX� VRQUDVÕ� &2¶GD� ���� DUWÕú�� SR]LWLI� WHVSLW�
HGLOPLúWLU� 6ÕYÕ\D� \DQÕWOÕ� RODQODUÕQ�� \DQÕW� Yermeyenlere 
J|UH�GDKD�G�ú�N�ELU�ED]DO�,9&min oDS�������PP�������
mm, p=0,���� YH� GDKD� EHOLUJLQ� 9&ø&ø YDU\DV\RQODUÕ�
(IVC&ø�� ������� ������� S �,���� YDUGÕ� 9&ø&ø YH� 9&ømin'i 
NXOODQDUDN� VÕYÕ� \DQÕWOÕOÕ÷ÕQÕQ�|QJ|U�V��G�ú�NW���ù�SKHOL�
hipovolemisi olan ve spontan VROX\DQ� KDVWDGD�� 9&ø&ø 
VÕYÕ�\DQÕWÕQÕ� WDKPLQ�HWPH]��%XQD�NDUúÕQ�����
GHQ�GDKD�
ID]OD� ELU� 9&ø&ø�� VÕYÕ� LQI�]\RQXQGDQ� VRQUDNL� &2
GD� ELU�
DUWÕúÕ� WDKPLQ� HGHELOLU. Airapetian YH� DUN�� ���� \DSWÕ÷Õ� EX�
oDOÕúPDGD�VDSWDGÕ÷Õ�úHNLOGH�ú�SKHOL�KLSRYROHPLVL�RODQODU�
�9&ø&ø �����¶GD�9&ø&ø¶QLQ�GX\DUOÕOÕ÷Õ�G�ú�N�ROGX÷XQGDQ��
EL]LP� \DSWÕ÷ÕPÕ]� oDOÕúPDGD� 9&ø&ø >%45 olanlar ciddi 
hipovolemik kabul edildi.  
Ilyas YH� DUN�� ���� ����� \ÕOÕQGD� NULWLN� KDVWDOÕ÷Õ� EXOXQDQ�
<%h¶GHNL� ���� KDVWDGD� YRO�P� GXUXPXQX� WHVSLW� HWPHN�
LoLQ� &93�� 9&ø� oDSÕ� YH� 9&ø&ø� DUDVÕQGDNL� NRUHODV\RQX�
WHVSLW� DPDoOÕ� \DSWÕ÷Õ� ELU� oDOÕúPDGD�� RUWDODPD� &93��
7,63��,��� PP+J� YH� 9&ø&ø, 30,�����,93 bulundu. 
2UWDODPD� &93� YH� 9&ø&ø� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� ELU� LOLúNL� PHYFXW� ROXS�� &93� YH� 9&ø&ø DUDVÕQGD�
J�oO�� ELU� QHJDWLI� NRUHODV\RQ� EXOXQGX�� $\QÕ� ]DPDQGD�
CVP ile maksimum YH� PLQLPXP� 9&ø� oDSÕ� DUDVÕQGD�
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Tablo-3. CVP, 9&ø&ø, ǻSFR��� PBKT vH� /DNWDW� '�]H\OHUL�
$UDVÕQGDNL�.RUHODsyon. 
&93 9&ø&ø ǻS&2� 3%.7 /DNWDW 

&93 r 
p 

 
 

-0,412 
0,02* 

0,124 
0,371 

-0,183 
0,185 

-0,168 
0,230 

9&ø&ø r 
p 

-0,412 
0,02* - 0,38 

0,787 
0,505 

<0,001* 
0,301 
0,032* 

ǻS&2� r 
p 

0,124 
0,371 

0,38 
0,787 - 0,89 

0,522 
0,045 
0,751 

3%.7 r 
p 

-0,183 
0,185 

0,505 
<0,001* 

0,89 
0,522 - 0,80 

5,569 

/DNWDW r 
p 

-0,168 
0,230 

0,301 
0,032* 

0,045 
0,751 

0,080 
0569 - 


øVWDWLVWLNVHO�RODUDN�DQODPOÕ�fark. 

9D]RSUHVV|U�DOPD\DQ� YH�DODQ� JUXSWD�ǻS&22¶LQ� ��� YH�!��
PP+J� GH÷HUOHUL� LoLQ� \DSÕODQ� LVWDWLVWLNVHO� NDUúÕODúWÕUPDGD�
YD]RSUHVV|U� DODQ� JUXSWD� ǻS&22¶LQ� ��� PP+J� ROPDVÕ�
DUDVÕQGD�\�NVHN�G�]H\GH�DQODPOÕ�LOLúNL�YDUGÕ��7DEOR-4). 
Tablo-4. Gruplardaki ǻSFR2 'H÷HUL���mmHg’ya .�o�N-(úLW�ve 

6 mmHg¶GDQ� %�\�N� 2ODQ� 2OJXODUÕQ� 6ÕNOÕ÷ÕQÕQ�
.DUúÕODúWÕUÕOPDVÕ� 

 ǻS&2�
 ��� 

ǻS&2� 
>6 

7RSODP�
VD\Õ p 

*UXS-1 10 20 30 
*0,006 *UXS-� 17 7 24 

7RSODP�VD\Õ 27 27 54 

øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN� 

*UXSODUGDNL� 9&ø&ø�� 3%.7�� &93�� ǻS&22 ve laktat 
GH÷HUOHULQLQ� JUXSODUD� RODQ� |]J�OO�N� YH� GX\DUOÕOÕNODUÕQÕ�
EHOLUOHPHN�LoLQ�\DSÕODQ�Binary logistik regresyon analizinde 
5� GH÷HULQLQ kurulan modelin %13,�¶LQL� WDKPLQ� HWWL÷LQL�
J|UG�N��7HVWLQ�|]J�OO�÷�Q�Q����,��YH�GX\DUOÕOÕ÷ÕQÕQ����,5 
ROGX÷XQX� J|UG�N�� <DSÕODQ� Omnibus testiyle modelimizin 
ED÷ÕPVÕ]� GH÷LúNHQOHULQLQ� JHQHO� RODUDN� JUXSODUD� RODQ�
\Õ÷ÕOÕPÕQÕQ�DQODPVÕ]�ROGX÷XQX�J|UG�N��S!�,05).  
ǻpCO2 LoLQ� S �,���� ROGX÷X� J|U�OG�� YH� %� NDWVD\ÕVÕQÕQ�
ǻS&22 LoLQ�-0,����ROGX÷X�J|U�OG���%X�GXUXP�ǻS&22 Grup-
1 dense Grup-�¶\H� \|QHOLPOL� ROGX÷X�úHNOLQGH� \RUXPODQGÕ��
ǻS&22 LoLQ�([S �%��GH÷HULQLQ�������ROGX÷X�J|U�OG��YH�EX�
GH÷HULQ� �¶H� \DNÕQ� ROPDVÕ� ǻS&22 deki 1 bLULP� DUWÕúÕQ�
EHNOHQHQ�ǻS&22 GH÷HULQGH���ELULP�DUWÕúD�QHGHQ�RODFD÷Õ�YH�
EXQXQ� ǻS&2�� GHNL� DUWÕúÕQ� KHU� LNL� JUXSWD� oRN� E�\�N� ELU�
DQODP� LIDGH� HWPHGL÷L� úHNOLQGH� \RUXPODQGÕ� �7DEOR-5). 
<DSÕODQ�NL-kare testiyle (Tablo-4) her ne kadar Grup-��LoLQ�
ǻS&22 in daha fazla VD\ÕGD� !� PP+J� ROPDVÕ� *UXS-�¶H�
J|UH�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�\�NVHN�oÕNVD�GD��UHJUHV\RQ�
DQDOL]L\OH� ǻS&22 LQ� JUXSODUGDNL� GD÷ÕOÕPÕQÕQ� LVWDWLVWLNVHO�
RODUDN� DQODPOÕ� IDUNOÕOÕ÷ÕQÕQ� ROPDGÕ÷ÕQÕ� J|UG�N�� ǻS&22 
GH÷HUOHULQLQ�KHU�LNL�JUXEX�EHOLUOHPHGH�ELU�IDUNÕ�\RNtu. 

Tablo-5. *UXSODUGDNL� 9&ø&ø�� &93�� 3%.7�� ǻSFR2 ve Laktat 
'H÷HUOHULQLQ� 5HJUHV\RQ� $QDOL]L\OH� *UXSODUD� *|UH�
'D÷ÕOÕPÕQÕQ�.DUúÕODúWÕUÕOPDVÕ� 

 B p ([S (B) 

Step 
1(a) 

9&ø&ø 0,014 0,560 1,014 
&93 0,038 0,594 1,038 

3%.7���� 0,342 0,706 1,408 
ǻS&2� -0,162 *0,043 0,850 
/$.7$7 -0,040 0,757 0,961 

&2167$17 0,358 0,751 1,430 

øVWDWLVWLNVHO�RODUDN�DQODPOÕ�IDUN� 

7DUWÕúPD 

<DSWÕ÷ÕPÕ]� EX� oDOÕúPDGD� KDVWDODUGD� \Dú�� .7$�� 6$%��
DAB, SpO2 YH�Y�FXW� ÕVÕVÕ�DoÕVÕQGDQ�*UXS-1 ve Grup-2 
DUDVÕQGD�LVWDWLVWLNVHO�IDUN�ROXS�ROPDGÕ÷ÕQD�EDNÕOGÕ��*UXS-
�¶GH� 6$%¶yi ve Grup-�¶GH� .7$¶\Õ� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� \�NVHN� EXOGXN�� )DNDW� *UXS-1 ile Grup-2 
DUDVÕQGD� 9&ø&ø�� &93�� 3%.7� YH� GH� ODNWDW� G�]H\L�
DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�IDUN�EXODPDGÕN��
Grup-�¶GH� 6$%¶QLQ� \�NVHN� ROPDVÕ� Eu grubun 
YD]RSUHVV|U� LKWL\DFÕ� ROPDGÕ÷ÕQÕ� DoÕNODUNHQ�� *UXS-�¶GH�
.7$¶QÕQ� \�NVHN� ROPDVÕ� YD]RSUHVV|U� LKWL\DFÕ� ROGX÷XQX�
DoÕNODPDNWDGÕU� 
Gui ve ark. (9��� 9&ø&øµQLQ� ø99� GH÷LúLPLQL� HUNHQ�
VDSWDPDGDNL� HWNLQOL÷L� LOH� LOJLOL� ����� \ÕOÕQGD� ��� \Dú� YH�
�VW������J|Q�OO��GHQHNWH�\DSWÕ÷Õ�3%.7�LOH� LQG�NOHQPLú�
9&ø&ø’GHNL�GH÷LúLPL�LQFHOH\HQ�DUDúWÕUPDODUÕQGD��3%.7�LOH�
LQG�NOHQPLú� 9&ø&ø¶QLQ� ø99� GXUXPXQXQ� \HWHUOLOL÷LQL�
|QJ|UPHN� LoLQ� \DUDUOÕ� ROGX÷XQX� WHVSLW� HWPLúOHUGLU��
9&ø&ø¶QLQ� ELUH\VHO� |]HOOLNOHUOH� LOLúNLVL� ROPDGÕ÷ÕQÕ�� DUWPÕú�
,99� GH÷HULQL� VDSWDPDGD� GX\DUOÕOÕ÷ÕQÕQ� ]D\ÕI� ROGX÷XQX�
ELOGLUPLúOHUGLU�� 3%.7� VRQUDVÕ� GHQHNOHULQ� VDGHFH�
%50,�
�QGH� 9&ø&ø D]DOPDVÕ� ���
GDQ� ID]OD� ROPXúWXU��
%L]LP�\DSWÕ÷ÕPÕ]�oDOÕúPDGD�GD�9&ø&ø LOH�&93�DUDVÕQGD�
orta derecede negatif korelasyon, PBKT ile orta 
GHUHFHGH�SR]LWLI�NRUHODV\RQ�YH�ODNWDW� LOH�]D\ÕI�GHUHFHGH�
SR]LWLI� NRUHODV\RQ� VDSWDQGÕ÷Õ� LoLQ� ø99¶QLQ�
GH÷HUOHQGLUPHVL� DPDFÕ LOH� NXOODQÕPÕQÕQ� \DUDUOÕ� RODFD÷Õ�
J|U�ú�QGH\L]� 
Airapetian YH� DUN�� ���� ����� \ÕOÕQGD� VSRQWDQ� VROX\DQ�
KDVWDODUGD� 9&ø&øµQLQ� VÕYÕ� \DQÕWOÕOÕ÷ÕQÕ� |Q� J|UPH�
GH÷HUOHQGLUPHVLQGH�� ��� KDVWD� �]HULQGH� SURVSHNWLI�
RODUDN� \DSWÕ÷Õ� oDOÕúPDGD�� 3%.7� YH� ���� PO� VDOLQ�
LQI�]\RQXQGDQ� VRQUD� ��� KDVWDGD� VÕYÕ� \DQÕWOÕOÕ÷Õ� �VÕYÕ�
LQI�]\RQX� VRQUDVÕ� &2¶GD� ���� DUWÕú�� SR]LWLI� WHVSLW�
HGLOPLúWLU� 6ÕYÕ\D� \DQÕWOÕ� RODQODUÕQ�� \DQÕW� Yermeyenlere 
J|UH�GDKD�G�ú�N�ELU�ED]DO�,9&min oDS�������PP�������
mm, p=0,���� YH� GDKD� EHOLUJLQ� 9&ø&ø YDU\DV\RQODUÕ�
(IVC&ø�� ������� ������� S �,���� YDUGÕ� 9&ø&ø YH� 9&ømin'i 
NXOODQDUDN� VÕYÕ� \DQÕWOÕOÕ÷ÕQÕQ�|QJ|U�V��G�ú�NW���ù�SKHOL�
hipovolemisi olan ve spontan VROX\DQ� KDVWDGD�� 9&ø&ø 
VÕYÕ�\DQÕWÕQÕ� WDKPLQ�HWPH]��%XQD�NDUúÕQ�����
GHQ�GDKD�
ID]OD� ELU� 9&ø&ø�� VÕYÕ� LQI�]\RQXQGDQ� VRQUDNL� &2
GD� ELU�
DUWÕúÕ� WDKPLQ� HGHELOLU. Airapetian YH� DUN�� ���� \DSWÕ÷Õ� EX�
oDOÕúPDGD�VDSWDGÕ÷Õ�úHNLOGH�ú�SKHOL�KLSRYROHPLVL�RODQODU�
�9&ø&ø �����¶GD�9&ø&ø¶QLQ�GX\DUOÕOÕ÷Õ�G�ú�N�ROGX÷XQGDQ��
EL]LP� \DSWÕ÷ÕPÕ]� oDOÕúPDGD� 9&ø&ø >%45 olanlar ciddi 
hipovolemik kabul edildi.  
Ilyas YH� DUN�� ���� ����� \ÕOÕQGD� NULWLN� KDVWDOÕ÷Õ� EXOXQDQ�
<%h¶GHNL� ���� KDVWDGD� YRO�P� GXUXPXQX� WHVSLW� HWPHN�
LoLQ� &93�� 9&ø� oDSÕ� YH� 9&ø&ø� DUDVÕQGDNL� NRUHODV\RQX�
WHVSLW� DPDoOÕ� \DSWÕ÷Õ� ELU� oDOÕúPDGD�� RUWDODPD� &93��
7,63��,��� PP+J� YH� 9&ø&ø, 30,�����,93 bulundu. 
2UWDODPD� &93� YH� 9&ø&ø� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� ELU� LOLúNL� PHYFXW� ROXS�� &93� YH� 9&ø&ø DUDVÕQGD�
J�oO�� ELU� QHJDWLI� NRUHODV\RQ� EXOXQGX�� $\QÕ� ]DPDQGD�
CVP ile maksimum YH� PLQLPXP� 9&ø� oDSÕ� DUDVÕQGD�



�
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J�oO�� ELU� SR]LWLI� NRUHODV\RQ� WHVSLW� HGLOGL�� YDSWÕ÷ÕPÕ]�
oDOÕúPDGD�GD�9&ø&ø�YH�&93�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�RODQ�RUWD�GHUHFHGH�QHJDWLI�NRUHODV\RQ�YDUGÕ�� 
7KDQDNLWFKDUX� YH� DUN�� ����� ����� \ÕOÕQGD� \DSWÕNODUÕ� ���
KDVWDOÕN�oDOÕúPDGD��KDVWDODUÕQ����,3’��HQW�EH��&93�LOH�
9&ø&ø DUDVÕQGD� NRUHODV\RQ� ROGX÷XQX� J|VWHUGLOHU��
ÇDOÕúPDPÕ]GD� KDVWDODUÕQ� KHSVL� HQW�EH� YH� VSRQWDQ�
VROXQXPODUÕ� YDUGÕ�� %L]� GH� &93� LOH� 9&ø&ø DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� RUWD� GHUHFHGH� QHJDWLf 
NRUHODV\RQ�ROGX÷XQX�J|UG�N� 

6DQWUDO� YHQ|]� NDWHWHUL� ROPD\DQ� KDVWDODUGD� non-invaziv 
ELU� \|QWHP� ROPDVÕQGDQ� GROD\Õ� HNRNDUGL\RJUDILN� ø9&&ø 
J|U�QW�OHPHVLQLQ�&93�|Oo�P�QH� J|UH� DYDQWDMOÕ� ROGX÷X�
bildirilmektedir (11). YDSWÕ÷ÕPÕ]� oDOÕúPDGD� GD� 9&ø&ø� ve 
&93�DUDVÕQGD LVWDWLVWLNVHO�RODUDN�DQODPOÕ�RUWD�GHUHFHGH�
QHJDWLI� ELU� NRUHODV\RQ�PHYFXW� ROXS�� D\UÕFD� QRQ-invaziv 
YH� GLQDPLN� KHPRGLQDPLN� ELU� SDUDPHWUH� ROPDVÕ� QHGHQL�
LOH� 9&ø&ø, statik hemodinamik bir parametre olan ve 
LQYD]LY� ELU� LúOHP� �VDQWUDO� YHQ� NDWHWHUL]DV\RQX��
gerektLUHQ�&93�|Oo�P�QH�J|UH�DYDQWDMOÕ�EXOXQPXúWXU� 

Mesquida YH� DUN�� ����� 3%.7� LOH� LOJLOL� ����� \ÕOÕQGD�
\D\ÕQODQDQ� GHUOHPHVLQGH�� 3%.7¶QLQ� VÕYÕ� \DQÕWOÕOÕ÷ÕQÕ�
GH÷HUOHQGLUPHN� LoLQ� X\JXODQPDVÕ� NROD\� YH� J�YHQLOLU� ELU�
\|QWHP� ROGX÷X�� D\UÕFD� EX� \|QWHPLQ� GL÷HU� GLQDPLN�
SUHGLNWLI� SDUDPHWUHOHULQ� WXWDUOÕ� ROPDGÕ÷Õ� GXUXPODUGD��
JHUHNVL]� KDFLP� X\JXODPDVÕQÕ� |QOHPHN� LoLQ� JHoHUOL� ELU�
DOWHUQDWLI�ROXúWXUGX÷X�YXUJXODQGÕ��YDSWÕ÷ÕPÕ]�oDOÕúPDGD�
GD� 3%.7� VÕYÕ� \DQÕWOÕOÕ÷ÕQÕ� GH÷HUOHQGLUPHN� DPDFÕ\OD�
NXOODQÕOGÕ�YH�3%.7�LOH�9&ø&ø�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�RUWD�GHUHFHGH�SR]LWLI�NRUHODV\RQ�ROGX÷X�J|U�OG���
)DNDW� 3%.7� WHVWL� YH� &93� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� ELU� QHJatif korelasyon yoktu. Bu durum bize 
3%.7� VÕUDVÕQGD� NDOEH� G|QHQ� NDQ� YRO�P�Q�Q� 9&ø¶GH�
9&ø&ø¶\L�G�ú�UHFHN�NDGDU�DQODPOÕ�ROGX÷X��DQFDN�Vüperior 
YHQD� FDYD� YH� VD÷� DWULXP�ELOHúLPLQGH�&93¶\L� DUWWÕUDFDN�
NDGDU� DQODPOÕ� ROPDGÕ÷ÕQÕ� G�ú�QG�UG��� $\UÕFD� VWDWLN� ELU�
parameWUH� RODQ� &93�� |YROHPLN� KDVWDODUGD� JHQLú� ELU�
DUDOÕNWD� |Oo�OHELOPHNWH� YH� EX� GXUXP� 3%.7� LOH�
NRUHODV\RQGD� DQODPVÕ]OÕ÷D� QHGHQ� RODELOPHNWHGLU�� &93�
GL÷HU�GLQDPLN�SDUDPHWUHOHU�YH�KDVWDQÕQ�NOLQL÷L�LOH�ELUOLNWH�
GH÷HUOHQGLULOPHOLGLU� 

3%.7¶\H� ED÷OÕ� QDEÕ]� EDVÕQo� GH÷LúLklileri her ne kadar 
&2�GH÷LúLNOL÷L�JLEL�J�YHQLOLUOL÷L�\�NVHN�ROPDVD�GD�VÕYÕ\D�
\DQÕWOÕOÕ÷Õ� GH÷HUOHQGLUPHN� LoLQ� NXOODQÕOPDNWDGÕU�� �����
\ÕOÕQGD� 0RQQHW� YH� DUN�� ���� QDEÕ]� EDVÕQo� NRQWUROO��
(VLVWROLN� NDQ� EDVÕQFÕQGD� !���� DUWÕú�� 3%.7¶QLQ� VÕYÕ�
\DQÕWOÕOÕ÷Õ�WDKPLQL�LOH�LOJLOL�\DSWÕ÷Õ�ELU�oDOÕúPDGD GX\DUOÕOÕ÷Õ�
���� YH� |]J�OO�÷�� ���� |QJ|UPHNWHGLU�� dDOÕúPDPÕ]GD�
da 3%.7� LOH� 9&ø&ø DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
RODQ�RUWD�GHUHFHGH�SR]LWLI�NRUHODV\RQ�YDUGÕ� 

&DLEDR�YH�DUN�������EL\RUHDNWDQV�ED]OÕ�3%.7¶QLQ�KDFLP-
cevap de÷HUOHQGLUPHVL� DPDoOÕ� ����� \ÕOÕQGD� \D\ÕQODQDQ�
ELU�oDOÕúPDVÕQGD�VHSWLN�úRNOX����\DúOÕ�KDVWDQÕQ�DOÕQGÕ÷Õ�
oDOÕúPDGD� W�P� KDVWDODUD� 3%.7� YH� ���� PO� VDOLQ�
VRO�V\RQX� LOH� VÕYÕ� \�NOHPHVL� \DSÕOÕS� &2�� &93�� .7$��
6$%�� '$%� YH� 2$%� SDUDPHWUHOHULQH� EDNÕOGÕ�� 6ÕYÕ\D�

\DQÕWOÕOÕN�� VÕYÕ� LQI�]\RQXQGDQ� VRQUD� &2¶GD� !���� DUWÕú�
RODUDN� NDEXO� HGLOGL�� ��� KDVWD� VÕYÕ\D� \DQÕWOÕ�� ��� KDVWD�
\DQÕWVÕ]�EXOXQGX��6ÕYÕ\D�\DQÕWOÕ�RODQODUGD��EDúODQJÕoWDNL�
&2�GH÷HUL� LOH�ELUOLNWH�6$%��'$%�YH�2$%�DoÕNoD�DUWWÕ� �p 
<0,����� &2¶GD� ����
OXN� DUWÕú�� ���
OÕN� ELU� GX\DUOÕOÕN� YH�
���
OXN� ELU� |]J�OO�N� LOH� KLSRYROHPL\L� |QJ|UG���
%L\RUHDNWDQV�WHPHOOL�3%.7��\DúOÕ�VHSWLN�úRN�KDVWDODUÕQÕQ�
VÕYÕ\D� \DQÕWOÕOÕ÷ÕQÕ� |QJ|UHELOLUNHQ��&93�|QJ|UHPHPLúWLU��
dDOÕúPDPÕ]GD� GD� KDVWDODUGD� 3%.7� VRQUDVÕ� 6$%¶Ge 
!���� DUWÕú� VÕYÕ\D� \DQÕWOÕ� RODUDN� NDEul edildi. PBKT ile 
&93�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�NRUHODV\RQ�
J|U�OPHGL� 

$UWHUL\HO�KLSRNVHPLQLQ��G�ú�N�KHPRJORELQ�VHYL\HOHULQLQ��
REVWU�NWLI� úRNXQ� YH� VHSWLN� úRNXQ� QHGHQ� ROGX÷X� DNXW�
GRODúÕP� \HWPH]OLNOL� GHQH\� PRGHOOHULQGH�� E|OJHVHO�
PLNURVLUN�ODV\RQXQ� D]DOPDVÕ�� RNVLMHQ� WDOHELQH� J|UH�
D]DOPÕú� RNVLMHQ� VXQXPX� JLEL� SHN� oRN� IDNW|U� ODNWDW�
VHYL\HOHULQLQ� DUWPDVÕ� LOH� NDUDNWHUL]HGLU� ����� <DSWÕ÷ÕPÕ]�
oDOÕúPDGD� ø99� GH÷HUOHQGLUPH� SDUDPHWUHOHULQLQ� VHUXP�
ODNWDWÕ� LOH� NRUHODV\RQXQD� EDNÕOGÕ�� 9&ø&ø ile laktat 
DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�RODQ�]D\ÕI�ELU�SR]LWLI�
NRUHODV\RQ�YDUGÕ��U �,301, p=0,032). Fakat serum laktat 
G�]H\L� LOH� &93� YH� 3%.7� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDGÕ�� 

1JX\HQ�YH�DUN�� ����� \DSWÕNODUÕ� oDOÕúPDGD�� VHUXP� ODNWDW�
seviye \�NVHNOL÷LQLQ�NDUPDúÕN�etiyolojisi��PDNURYDVN�OHU�
GRODúÕPGDQ� oRN� E|OJHVHO� YH\D� WRWDO� PLNURYDVN�OHU�
GRODúÕP� ER]XNOX÷X� YH� SHN� oRN� IDNW|UGHQ� HWNLOHQPHVL�
QHGHQL\OH�ø99�GH÷HUOHQGLUPH�SDUDPHWUHOHUL� LOH�NHVLQ�ELU�
NRUHODV\RQ� EHNOHQPHGL÷LQL� J|UG�OHU�� 7HGDYL� VRQUDVÕ�
ODNWDW� G�]H\OHULQGH� HUNHQ� G�ú�ú�� JOREDO� GRNX�
KLSRNVLVLQLQ�o|]�P�Q��J|VWHULU�YH�PRUWDOLWHQLQ�D]DOPDVÕ�
LOH� LOLúNLOHQGLULOLU��dDOÕúPDPÕ]GD�9&ø&ø LOH� ODNWDW�DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ]D\ÕI� SR]LWLI� NRUHODV\RQ�
VDSWDQGÕ�� $QFDN� ODNWDWÕQ� GL÷HU� SDUDPHWrelerle herhangi 
ELU�NRUHODV\RQX�\RNWX��%X�GXUXP�ø99�HNVLNOL÷LQGH�ODNWDW�
NOLUHQVLQLQ� D]DOPDVÕ� QHGHQL\OH�� 9&ø&ø� DUWWÕNoD� ODNWDW�
G�]H\LQLQ�GH�DUWWÕ÷ÕQÕ�G�ú�QG�UG�� 

dDOÕúPDPÕ]GD� ǻ3&22 LOH� ø99� J|VWHUJHOHUL� RODQ 9&ø&ø� 
&93� YH� 3%.7� DUDVÕQGD� KHUKDQJL� ELU� DQODPOÕ� LOLúNL�
VDSWDQPDGÕ�� 'DKD� |QFH� EXQXQOD� LOJLOL� \DSÕOPÕú� ELU�
DUDúWÕUPD� ROPDPDVÕQD� NDUúÕQ�� KLSRSHUI�]\RQXQ� ELU�
J|VWHUJHVL� RODUDN� NDEXO� HGLOHQ� ǻ3&22 ile hipovolemi 
J|VWHUJHOHULQGHQ� RODQ� 9&øCi�� &93� YH� 3%.7� DUDVÕQGD�
KHUKDQJL�ELU�LOLúNL�VDSWDQPDPDVÕ�EHNOHQPHGLN�ELU durum 
GH÷LOGL�� 

0HFKHU� YH� DUN�� ����� ����� \ÕOÕQGD� \DSPÕú� ROGX÷X� ELU�
oDOÕúPDGD�� ǻS&22¶QLQ� !�� PP+J ROGX÷X� VHSWLN� úRNOX�
hastalarda, ǻS&22¶LQ� ��� PP+J RODQ� KDVWDODUD� NÕ\DVOD�
RUWDODPD� &2¶QXQ� DQODPOÕ� RODUDN� G�ú�N ROGX÷XQX�
J|]OHPOHPLúOHUGL� øNL� DOW� JUXS� DUDVÕQGD� Nan laktat 
G�]H\OHULQGH� KHUKDQJL� ELU� IDUN� EXOXQDPDGÕ� øOJLQo� ELU�
úHNLOGH�� KDFLP� JHQLúOHPHVL� \DOQÕ]FD� ǻS&22 
seviyesinin \�NVHOGL÷L� KDVWDODUGD� NDUGL\DN� oÕNWÕGD� ELU�
DUWÕúD� ED÷OÕ� RODUDN� ǻS&22¶GH bir azalma meydana 
getirdi. 'DKDVÕ�� KDFLP� JHQLúOHPHVL� LOH� LQG�NOHnen CO 
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J�oO�� ELU� SR]LWLI� NRUHODV\RQ� WHVSLW� HGLOGL�� YDSWÕ÷ÕPÕ]�
oDOÕúPDGD�GD�9&ø&ø�YH�&93�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�RODQ�RUWD�GHUHFHGH�QHJDWLI�NRUHODV\RQ�YDUGÕ�� 
7KDQDNLWFKDUX� YH� DUN�� ����� ����� \ÕOÕQGD� \DSWÕNODUÕ� ���
KDVWDOÕN�oDOÕúPDGD��KDVWDODUÕQ����,3’��HQW�EH��&93�LOH�
9&ø&ø DUDVÕQGD� NRUHODV\RQ� ROGX÷XQX� J|VWHUGLOHU��
ÇDOÕúPDPÕ]GD� KDVWDODUÕQ� KHSVL� HQW�EH� YH� VSRQWDQ�
VROXQXPODUÕ� YDUGÕ�� %L]� GH� &93� LOH� 9&ø&ø DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� RUWD� GHUHFHGH� QHJDWLf 
NRUHODV\RQ�ROGX÷XQX�J|UG�N� 

6DQWUDO� YHQ|]� NDWHWHUL� ROPD\DQ� KDVWDODUGD� non-invaziv 
ELU� \|QWHP� ROPDVÕQGDQ� GROD\Õ� HNRNDUGL\RJUDILN� ø9&&ø 
J|U�QW�OHPHVLQLQ�&93�|Oo�P�QH� J|UH� DYDQWDMOÕ� ROGX÷X�
bildirilmektedir (11). YDSWÕ÷ÕPÕ]� oDOÕúPDGD� GD� 9&ø&ø� ve 
&93�DUDVÕQGD LVWDWLVWLNVHO�RODUDN�DQODPOÕ�RUWD�GHUHFHGH�
QHJDWLI� ELU� NRUHODV\RQ�PHYFXW� ROXS�� D\UÕFD� QRQ-invaziv 
YH� GLQDPLN� KHPRGLQDPLN� ELU� SDUDPHWUH� ROPDVÕ� QHGHQL�
LOH� 9&ø&ø, statik hemodinamik bir parametre olan ve 
LQYD]LY� ELU� LúOHP� �VDQWUDO� YHQ� NDWHWHUL]DV\RQX��
gerektLUHQ�&93�|Oo�P�QH�J|UH�DYDQWDMOÕ�EXOXQPXúWXU� 

Mesquida YH� DUN�� ����� 3%.7� LOH� LOJLOL� ����� \ÕOÕQGD�
\D\ÕQODQDQ� GHUOHPHVLQGH�� 3%.7¶QLQ� VÕYÕ� \DQÕWOÕOÕ÷ÕQÕ�
GH÷HUOHQGLUPHN� LoLQ� X\JXODQPDVÕ� NROD\� YH� J�YHQLOLU� ELU�
\|QWHP� ROGX÷X�� D\UÕFD� EX� \|QWHPLQ� GL÷HU� GLQDPLN�
SUHGLNWLI� SDUDPHWUHOHULQ� WXWDUOÕ� ROPDGÕ÷Õ� GXUXPODUGD��
JHUHNVL]� KDFLP� X\JXODPDVÕQÕ� |QOHPHN� LoLQ� JHoHUOL� ELU�
DOWHUQDWLI�ROXúWXUGX÷X�YXUJXODQGÕ��YDSWÕ÷ÕPÕ]�oDOÕúPDGD�
GD� 3%.7� VÕYÕ� \DQÕWOÕOÕ÷ÕQÕ� GH÷HUOHQGLUPHN� DPDFÕ\OD�
NXOODQÕOGÕ�YH�3%.7�LOH�9&ø&ø�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�RUWD�GHUHFHGH�SR]LWLI�NRUHODV\RQ�ROGX÷X�J|U�OG���
)DNDW� 3%.7� WHVWL� YH� &93� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� ELU� QHJatif korelasyon yoktu. Bu durum bize 
3%.7� VÕUDVÕQGD� NDOEH� G|QHQ� NDQ� YRO�P�Q�Q� 9&ø¶GH�
9&ø&ø¶\L�G�ú�UHFHN�NDGDU�DQODPOÕ�ROGX÷X��DQFDN�Vüperior 
YHQD� FDYD� YH� VD÷� DWULXP�ELOHúLPLQGH�&93¶\L� DUWWÕUDFDN�
NDGDU� DQODPOÕ� ROPDGÕ÷ÕQÕ� G�ú�QG�UG��� $\UÕFD� VWDWLN� ELU�
parameWUH� RODQ� &93�� |YROHPLN� KDVWDODUGD� JHQLú� ELU�
DUDOÕNWD� |Oo�OHELOPHNWH� YH� EX� GXUXP� 3%.7� LOH�
NRUHODV\RQGD� DQODPVÕ]OÕ÷D� QHGHQ� RODELOPHNWHGLU�� &93�
GL÷HU�GLQDPLN�SDUDPHWUHOHU�YH�KDVWDQÕQ�NOLQL÷L�LOH�ELUOLNWH�
GH÷HUOHQGLULOPHOLGLU� 

3%.7¶\H� ED÷OÕ� QDEÕ]� EDVÕQo� GH÷LúLklileri her ne kadar 
&2�GH÷LúLNOL÷L�JLEL�J�YHQLOLUOL÷L�\�NVHN�ROPDVD�GD�VÕYÕ\D�
\DQÕWOÕOÕ÷Õ� GH÷HUOHQGLUPHN� LoLQ� NXOODQÕOPDNWDGÕU�� �����
\ÕOÕQGD� 0RQQHW� YH� DUN�� ���� QDEÕ]� EDVÕQo� NRQWUROO��
(VLVWROLN� NDQ� EDVÕQFÕQGD� !���� DUWÕú�� 3%.7¶QLQ� VÕYÕ�
\DQÕWOÕOÕ÷Õ�WDKPLQL�LOH�LOJLOL�\DSWÕ÷Õ�ELU�oDOÕúPDGD GX\DUOÕOÕ÷Õ�
���� YH� |]J�OO�÷�� ���� |QJ|UPHNWHGLU�� dDOÕúPDPÕ]GD�
da 3%.7� LOH� 9&ø&ø DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
RODQ�RUWD�GHUHFHGH�SR]LWLI�NRUHODV\RQ�YDUGÕ� 

&DLEDR�YH�DUN�������EL\RUHDNWDQV�ED]OÕ�3%.7¶QLQ�KDFLP-
cevap de÷HUOHQGLUPHVL� DPDoOÕ� ����� \ÕOÕQGD� \D\ÕQODQDQ�
ELU�oDOÕúPDVÕQGD�VHSWLN�úRNOX����\DúOÕ�KDVWDQÕQ�DOÕQGÕ÷Õ�
oDOÕúPDGD� W�P� KDVWDODUD� 3%.7� YH� ���� PO� VDOLQ�
VRO�V\RQX� LOH� VÕYÕ� \�NOHPHVL� \DSÕOÕS� &2�� &93�� .7$��
6$%�� '$%� YH� 2$%� SDUDPHWUHOHULQH� EDNÕOGÕ�� 6ÕYÕ\D�

\DQÕWOÕOÕN�� VÕYÕ� LQI�]\RQXQGDQ� VRQUD� &2¶GD� !���� DUWÕú�
RODUDN� NDEXO� HGLOGL�� ��� KDVWD� VÕYÕ\D� \DQÕWOÕ�� ��� KDVWD�
\DQÕWVÕ]�EXOXQGX��6ÕYÕ\D�\DQÕWOÕ�RODQODUGD��EDúODQJÕoWDNL�
&2�GH÷HUL� LOH�ELUOLNWH�6$%��'$%�YH�2$%�DoÕNoD�DUWWÕ� �p 
<0,����� &2¶GD� ����
OXN� DUWÕú�� ���
OÕN� ELU� GX\DUOÕOÕN� YH�
���
OXN� ELU� |]J�OO�N� LOH� KLSRYROHPL\L� |QJ|UG���
%L\RUHDNWDQV�WHPHOOL�3%.7��\DúOÕ�VHSWLN�úRN�KDVWDODUÕQÕQ�
VÕYÕ\D� \DQÕWOÕOÕ÷ÕQÕ� |QJ|UHELOLUNHQ��&93�|QJ|UHPHPLúWLU��
dDOÕúPDPÕ]GD� GD� KDVWDODUGD� 3%.7� VRQUDVÕ� 6$%¶Ge 
!���� DUWÕú� VÕYÕ\D� \DQÕWOÕ� RODUDN� NDEul edildi. PBKT ile 
&93�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�NRUHODV\RQ�
J|U�OPHGL� 

$UWHUL\HO�KLSRNVHPLQLQ��G�ú�N�KHPRJORELQ�VHYL\HOHULQLQ��
REVWU�NWLI� úRNXQ� YH� VHSWLN� úRNXQ� QHGHQ� ROGX÷X� DNXW�
GRODúÕP� \HWPH]OLNOL� GHQH\� PRGHOOHULQGH�� E|OJHVHO�
PLNURVLUN�ODV\RQXQ� D]DOPDVÕ�� RNVLMHQ� WDOHELQH� J|UH�
D]DOPÕú� RNVLMHQ� VXQXPX� JLEL� SHN� oRN� IDNW|U� ODNWDW�
VHYL\HOHULQLQ� DUWPDVÕ� LOH� NDUDNWHUL]HGLU� ����� <DSWÕ÷ÕPÕ]�
oDOÕúPDGD� ø99� GH÷HUOHQGLUPH� SDUDPHWUHOHULQLQ� VHUXP�
ODNWDWÕ� LOH� NRUHODV\RQXQD� EDNÕOGÕ�� 9&ø&ø ile laktat 
DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�RODQ�]D\ÕI�ELU�SR]LWLI�
NRUHODV\RQ�YDUGÕ��U �,301, p=0,032). Fakat serum laktat 
G�]H\L� LOH� &93� YH� 3%.7� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�ELU�LOLúNL�VDSWDQPDGÕ�� 

1JX\HQ�YH�DUN�� ����� \DSWÕNODUÕ� oDOÕúPDGD�� VHUXP� ODNWDW�
seviye \�NVHNOL÷LQLQ�NDUPDúÕN�etiyolojisi��PDNURYDVN�OHU�
GRODúÕPGDQ� oRN� E|OJHVHO� YH\D� WRWDO� PLNURYDVN�OHU�
GRODúÕP� ER]XNOX÷X� YH� SHN� oRN� IDNW|UGHQ� HWNLOHQPHVL�
QHGHQL\OH�ø99�GH÷HUOHQGLUPH�SDUDPHWUHOHUL� LOH�NHVLQ�ELU�
NRUHODV\RQ� EHNOHQPHGL÷LQL� J|UG�OHU�� 7HGDYL� VRQUDVÕ�
ODNWDW� G�]H\OHULQGH� HUNHQ� G�ú�ú�� JOREDO� GRNX�
KLSRNVLVLQLQ�o|]�P�Q��J|VWHULU�YH�PRUWDOLWHQLQ�D]DOPDVÕ�
LOH� LOLúNLOHQGLULOLU��dDOÕúPDPÕ]GD�9&ø&ø LOH� ODNWDW�DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ]D\ÕI� SR]LWLI� NRUHODV\RQ�
VDSWDQGÕ�� $QFDN� ODNWDWÕQ� GL÷HU� SDUDPHWrelerle herhangi 
ELU�NRUHODV\RQX�\RNWX��%X�GXUXP�ø99�HNVLNOL÷LQGH�ODNWDW�
NOLUHQVLQLQ� D]DOPDVÕ� QHGHQL\OH�� 9&ø&ø� DUWWÕNoD� ODNWDW�
G�]H\LQLQ�GH�DUWWÕ÷ÕQÕ�G�ú�QG�UG�� 

dDOÕúPDPÕ]GD� ǻ3&22 LOH� ø99� J|VWHUJHOHUL� RODQ 9&ø&ø� 
&93� YH� 3%.7� DUDVÕQGD� KHUKDQJL� ELU� DQODPOÕ� LOLúNL�
VDSWDQPDGÕ�� 'DKD� |QFH� EXQXQOD� LOJLOL� \DSÕOPÕú� ELU�
DUDúWÕUPD� ROPDPDVÕQD� NDUúÕQ�� KLSRSHUI�]\RQXQ� ELU�
J|VWHUJHVL� RODUDN� NDEXO� HGLOHQ� ǻ3&22 ile hipovolemi 
J|VWHUJHOHULQGHQ� RODQ� 9&øCi�� &93� YH� 3%.7� DUDVÕQGD�
KHUKDQJL�ELU�LOLúNL�VDSWDQPDPDVÕ�EHNOHQPHGLN�ELU durum 
GH÷LOGL�� 

0HFKHU� YH� DUN�� ����� ����� \ÕOÕQGD� \DSPÕú� ROGX÷X� ELU�
oDOÕúPDGD�� ǻS&22¶QLQ� !�� PP+J ROGX÷X� VHSWLN� úRNOX�
hastalarda, ǻS&22¶LQ� ��� PP+J RODQ� KDVWDODUD� NÕ\DVOD�
RUWDODPD� &2¶QXQ� DQODPOÕ� RODUDN� G�ú�N ROGX÷XQX�
J|]OHPOHPLúOHUGL� øNL� DOW� JUXS� DUDVÕQGD� Nan laktat 
G�]H\OHULQGH� KHUKDQJL� ELU� IDUN� EXOXQDPDGÕ� øOJLQo� ELU�
úHNLOGH�� KDFLP� JHQLúOHPHVL� \DOQÕ]FD� ǻS&22 
seviyesinin \�NVHOGL÷L� KDVWDODUGD� NDUGL\DN� oÕNWÕGD� ELU�
DUWÕúD� ED÷OÕ� RODUDN� ǻS&22¶GH bir azalma meydana 
getirdi. 'DKDVÕ�� KDFLP� JHQLúOHPHVL� LOH� LQG�NOHnen CO 
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GH÷LúLNOLNOHUL� ǻS&22¶GHNL� GH÷LúLNOLOHUOH� �r=0,46; p<0,01) 
NRUHOH\GL�� <D]DUODU�� VHSWLN� úRNOX� KDVWDODUGD� \�NVHOPLú�
ǻS&22’nin D]DOPÕú� ELU� VLVWHPLN� NDQ� DNÕPÕ� LOH� LOLúNLOL�
ROGX÷X VRQXFXQD� YDUGÕODU�� %L]LP� \DSWÕ÷ÕPÕ]� oDOÕúPDGD�
derin hipotansiyonu olan hastalar (SAB <90 mmHg) 
GDKLO�HGLOPHGL÷L�LoLQ�ǻS&22 LOH�GL÷HU�ø99�J|VWHUJHVL�RODQ�
SDUDPHWUHOHU� DUDVÕQGD� E|\OH� ELU� NRUHODV\RQ� WHVSLW�
HGLOHPHPLú� RODELOLU�� )DNDW� EL]LP� \DSWÕ÷ÕPÕ]� oDOÕúPDGD�
YD]RSUHVV|U� NXOODQDQ� JUXSWD� ǻS&22¶L� ��� RODQ� KDVWD�
VD\ÕVÕQÕQ� ID]OD� ROPDVÕ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQGX�� $QFDN� \DSÕODQ� UHJUHV\RQ� DQDOL]LQGH� LVH�
ǻS&22¶LQ� JUXSODUGDNL� GD÷ÕOÕPÕQÕQ� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�ELU� IDUNOÕOÕ÷Õ�ROPDGÕ÷ÕQÕ�J|UG�N��*UXS-2 de doku 
SHUI�]\RQXQXQ� ELU� J|VWHUJHVL� RODUDN� NDEXO� HGLOHQ�
ǻS&22 ��� RODQ� KDVWD� VD\ÕVÕQÕQ� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� ID]OD� ROPDVÕ� YD]RSUHVV|U� NXOODQÕPÕQÕQ� GRNX�
SHUI�]\RQXQX� L\LOHúWLULFL� HWNLVL� RODUDN� \RUXPODQDELOLU�
DQFDN� UHJUHV\RQ� DQDOL]LQGH� ǻS&22 GH÷HUOHULQLQ�
JUXSODUD�GD÷ÕOÕPÕQGD� LVWDWLVWLNVHO� RODUDN�DQODPOÕ� IDUNOÕOÕN�
VDSWDQDPDGÕ� 
'HQH\VHO� YH� NOLQLN� oDOÕúPDODU�� ǻS&22’nin doku 
KLSRNVLVLQLQ� ELU� J|VWHUJHVL� RODUDN� NXOODQÕODPD-
\DFD÷ÕQD GDLU� NDQÕWODUÕ� GHVWHNOHPHNWH ve periferik 
GRNXODU� WDUDIÕQGDQ� ROXúWXUXODQ� WRSODP� &22’yi \ÕNDPDN�
LoLQ� YHQ|]� NDQÕQ� \HWHUOLOL÷LQLQ� ELU� J|VWHUJHVL� RODUDN�
J|U�Omektedir. CO2 o|]�Q�UO�÷�Q�Q�22’nin \DNODúÕN� ���
NDWÕ� \�NVHN� ROPDVÕ�� LVNHPLN� GRNXODUGDQ� efferent 
GDPDUODUD� \D\ÕOPD� |]HOOL÷LQLQ� ROD÷DQ�VW�� ROPDVÕ� RQX�
KLSRSHUI�]\RQXQ� VRQ� GHUHFH� GX\DUOÕ� ELU� J|VWHUJHVL�
haline getirmektedir (15,16). Bu nedenle oDOÕúPDPÕ]GD�
ǻS&22 LOH� GRNX� KLSRNVLVLQLQ� J|VWHUJHOHULQGHQ� ELUL� RODQ�
ODNWDW� YH� ø99� J|VWHUJHVL� RODQ� SDUDPHWUHOHU� DUDVÕQGD�
KHUKDQJL�ELU�NRUHODV\RQ�VDSWDPDGÕN�� 
Laktat, úRND NDUúÕ� VRQ� GHUHFH� GX\DUOÕGÕU ve klirensinin 
úRN ve UHV�VLWDV\RQ durumunun \DUDUOÕ� ELU� J|VWHUJHVL�
ROGX÷X�J|VWHULOPLúWLU�������dDOÕOúPDPÕ]GD�laktat ve 9&ø&ø�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� RODQ� ]D\ÕI� SR]LWLI�
NRUHODV\RQ� J|U�OG��� %X� GXUXP� EL]H� ø99� \HWHUOLOL÷LQGH�
ODNWDW�NOLUHQVLQGH�G�]HOPH�RODFD÷ÕQÕ�G�ú�QG�UG�� 

dDOÕúPDPÕ]ÕQ� ELU� VÕQÕUOÕOÕ÷Õ�� KLSRYROHPLQLQ� GHrecesini 
EHOLUOH\HFHN�VÕQÕUODUÕ�NHQGLPL]LQ�EHOLUOHPHPLú�ROPDVÕGÕU��
'DKD� |QFH� \DSÕOPÕú� oDOÕúPDODUGD� EHOLUOHQHQ� VÕQÕUODUÕ�
NÕVWDV�RODUDN�DOGÕN��+HP�9&ø&ø, hem de CVP ve arteriyel 
EDVÕQo� NRQWUROO�� 3%.7� LOH� LOJLOL� oDOÕúPDODUGD� EX�
parametrelerin hipovoleminin biU� J|VWHUJHVL� RODUDN�
GX\DUOÕOÕNODUÕ� G�ú�NW��� DQFDN� FLGGL� KLSRYROHPLQLQ�
J|VWHUJHVL� RODUDN� NXOODQÕOPDODUÕ� |QHULOPHNWH\GL�� %L]�
VDGHFH� ø99� SDUDPHWUHOHUL� DUDVÕQGD� NRUHODV\RQ� ROXS�
ROPDGÕ÷ÕQD� YH� ǻS&22¶QLQ� ø99� SDUDPHWUHVL� ROXS�
RODPD\DFD÷ÕQD� EDNWÕN�� %X� SDUDPHWUHOHUH bakarken 
KDVWDODUÕQ� YRO�P� GXUXPODUÕQÕ� ELOPL\RUGXN� YH� YRO�P�
GXUXPODUÕQÕ� VÕQÕIODQGÕUPDGÕN�� Grup-1 ile Grup-�¶GHNL�
9&ø&ø, CVP, PBKT, ǻS&22 YH� ODNWDW� GH÷HUOHULQLQ�
NDUúÕODúWÕUÕOPDVÕQGD� |UQHNOHP� KDFPLQLQ� |QFHGHQ�
EHOLUOHQPHPLú� ROPDVÕ� EL]LP� LoLQ� ELU� VÕQÕUOÕOÕNWÕU. Bu 
VÕQÕUOÕOÕNODU� J|]� |Q�QH� DOÕQDUDN� \HQL� SURVSHNWLI��
UDQGRPL]H�YH�WHN�N|U�oDOÕúPDODUD�LKWL\Do�YDUGÕU� 

 Sonuç 

9&ø&ø¶QLQ� &93� LOH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� RUWD�
derecede negatif korelasyonu, PBKT ile istatistiksel 
RODUDN� DQODPOÕ� RUWD� GHUHFHGH� SR]LWLI� NRUelasyonu ve 
ODNWDW� LOH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ]D\ÕI� GHUHFHGH�
SR]LWLI�NRUHODV\RQX�YDUGÕU��ǻS&22 ile istatistiksel olarak 
DQODPOÕ� NRUHODV\RQX� \RNWXU�� *UXS-�¶GH ǻS&22 �6 olan 
KDVWD� VD\ÕVÕ� *UXS-�¶H� J|UH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
\�NVHN� RODUDN� EXOXQPXú ancak regresyon analizinde 
ǻS&22 GH÷HUOHULQLQ� JUXSODUD� \Õ÷ÕOÕPÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�ROPDGÕ÷Õ�J|U�OP�úW�U��9&ø&ø, CVP 
YH� 3%.7�� ø99� WDKPLQLQGH� NXOODQÕODELOLU� KHPRGLQDPLN�
SDUDPHWUHOHUGLU�� /DNWDW� G�]H\L� KLSRYROHPL� YDUOÕ÷ÕQGD�
klirensi azaOGÕ÷Õ� LoLQ� \�NVHOLU� YH� EX� GXUXP� 9&ø&ø ile 
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ]D\ÕI� SR]LWLI� NRUHODV\RQD�
neden olur. ǻS&22¶LQ� ,99� WDKPLQLQGH� NXOODQÕODPD-
\DFD÷ÕQÕ� G�ú�Q�\RUX]�� ǻS&22 GRNX� SHUI�]\RQXQXQ�
ER]XOGX÷XQXQ� L\L� ELU� J|VWHUJHVLGLU�� 9D]RSUHVV|U�
NXOODQÕPÕ� VLVWROLN� WDQVL\RQX� DUWWÕUDUDN� ǻS&22 G�]H\LQL�
G�ú�UHELOLU�� 9RO�P� UHSODVPDQÕ� ǻS&22 klirensini 
DUWWÕUDUDN�ǻS&22 G�]H\LQL�G�ú�UHELOLU� 
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GH÷LúLNOLNOHUL� ǻS&22¶GHNL� GH÷LúLNOLOHUOH� �r=0,46; p<0,01) 
NRUHOH\GL�� <D]DUODU�� VHSWLN� úRNOX� KDVWDODUGD� \�NVHOPLú�
ǻS&22’nin D]DOPÕú� ELU� VLVWHPLN� NDQ� DNÕPÕ� LOH� LOLúNLOL�
ROGX÷X VRQXFXQD� YDUGÕODU�� %L]LP� \DSWÕ÷ÕPÕ]� oDOÕúPDGD�
derin hipotansiyonu olan hastalar (SAB <90 mmHg) 
GDKLO�HGLOPHGL÷L�LoLQ�ǻS&22 LOH�GL÷HU�ø99�J|VWHUJHVL�RODQ�
SDUDPHWUHOHU� DUDVÕQGD� E|\OH� ELU� NRUHODV\RQ� WHVSLW�
HGLOHPHPLú� RODELOLU�� )DNDW� EL]LP� \DSWÕ÷ÕPÕ]� oDOÕúPDGD�
YD]RSUHVV|U� NXOODQDQ� JUXSWD� ǻS&22¶L� ��� RODQ� KDVWD�
VD\ÕVÕQÕQ� ID]OD� ROPDVÕ� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
EXOXQGX�� $QFDN� \DSÕODQ� UHJUHV\RQ� DQDOL]LQGH� LVH�
ǻS&22¶LQ� JUXSODUGDNL� GD÷ÕOÕPÕQÕQ� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�ELU� IDUNOÕOÕ÷Õ�ROPDGÕ÷ÕQÕ�J|UG�N��*UXS-2 de doku 
SHUI�]\RQXQXQ� ELU� J|VWHUJHVL� RODUDN� NDEXO� HGLOHQ�
ǻS&22 ��� RODQ� KDVWD� VD\ÕVÕQÕQ� LVWDWLVWLNVHO� RODUDN�
DQODPOÕ� ID]OD� ROPDVÕ� YD]RSUHVV|U� NXOODQÕPÕQÕQ� GRNX�
SHUI�]\RQXQX� L\LOHúWLULFL� HWNLVL� RODUDN� \RUXPODQDELOLU�
DQFDN� UHJUHV\RQ� DQDOL]LQGH� ǻS&22 GH÷HUOHULQLQ�
JUXSODUD�GD÷ÕOÕPÕQGD� LVWDWLVWLNVHO� RODUDN�DQODPOÕ� IDUNOÕOÕN�
VDSWDQDPDGÕ� 
'HQH\VHO� YH� NOLQLN� oDOÕúPDODU�� ǻS&22’nin doku 
KLSRNVLVLQLQ� ELU� J|VWHUJHVL� RODUDN� NXOODQÕODPD-
\DFD÷ÕQD GDLU� NDQÕWODUÕ� GHVWHNOHPHNWH ve periferik 
GRNXODU� WDUDIÕQGDQ� ROXúWXUXODQ� WRSODP� &22’yi \ÕNDPDN�
LoLQ� YHQ|]� NDQÕQ� \HWHUOLOL÷LQLQ� ELU� J|VWHUJHVL� RODUDN�
J|U�Omektedir. CO2 o|]�Q�UO�÷�Q�Q�22’nin \DNODúÕN� ���
NDWÕ� \�NVHN� ROPDVÕ�� LVNHPLN� GRNXODUGDQ� efferent 
GDPDUODUD� \D\ÕOPD� |]HOOL÷LQLQ� ROD÷DQ�VW�� ROPDVÕ� RQX�
KLSRSHUI�]\RQXQ� VRQ� GHUHFH� GX\DUOÕ� ELU� J|VWHUJHVL�
haline getirmektedir (15,16). Bu nedenle oDOÕúPDPÕ]GD�
ǻS&22 LOH� GRNX� KLSRNVLVLQLQ� J|VWHUJHOHULQGHQ� ELUL� RODQ�
ODNWDW� YH� ø99� J|VWHUJHVL� RODQ� SDUDPHWUHOHU� DUDVÕQGD�
KHUKDQJL�ELU�NRUHODV\RQ�VDSWDPDGÕN�� 
Laktat, úRND NDUúÕ� VRQ� GHUHFH� GX\DUOÕGÕU ve klirensinin 
úRN ve UHV�VLWDV\RQ durumunun \DUDUOÕ� ELU� J|VWHUJHVL�
ROGX÷X�J|VWHULOPLúWLU�������dDOÕOúPDPÕ]GD�laktat ve 9&ø&ø�
DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� RODQ� ]D\ÕI� SR]LWLI�
NRUHODV\RQ� J|U�OG��� %X� GXUXP� EL]H� ø99� \HWHUOLOL÷LQGH�
ODNWDW�NOLUHQVLQGH�G�]HOPH�RODFD÷ÕQÕ�G�ú�QG�UG�� 

dDOÕúPDPÕ]ÕQ� ELU� VÕQÕUOÕOÕ÷Õ�� KLSRYROHPLQLQ� GHrecesini 
EHOLUOH\HFHN�VÕQÕUODUÕ�NHQGLPL]LQ�EHOLUOHPHPLú�ROPDVÕGÕU��
'DKD� |QFH� \DSÕOPÕú� oDOÕúPDODUGD� EHOLUOHQHQ� VÕQÕUODUÕ�
NÕVWDV�RODUDN�DOGÕN��+HP�9&ø&ø, hem de CVP ve arteriyel 
EDVÕQo� NRQWUROO�� 3%.7� LOH� LOJLOL� oDOÕúPDODUGD� EX�
parametrelerin hipovoleminin biU� J|VWHUJHVL� RODUDN�
GX\DUOÕOÕNODUÕ� G�ú�NW��� DQFDN� FLGGL� KLSRYROHPLQLQ�
J|VWHUJHVL� RODUDN� NXOODQÕOPDODUÕ� |QHULOPHNWH\GL�� %L]�
VDGHFH� ø99� SDUDPHWUHOHUL� DUDVÕQGD� NRUHODV\RQ� ROXS�
ROPDGÕ÷ÕQD� YH� ǻS&22¶QLQ� ø99� SDUDPHWUHVL� ROXS�
RODPD\DFD÷ÕQD� EDNWÕN�� %X� SDUDPHWUHOHUH bakarken 
KDVWDODUÕQ� YRO�P� GXUXPODUÕQÕ� ELOPL\RUGXN� YH� YRO�P�
GXUXPODUÕQÕ� VÕQÕIODQGÕUPDGÕN�� Grup-1 ile Grup-�¶GHNL�
9&ø&ø, CVP, PBKT, ǻS&22 YH� ODNWDW� GH÷HUOHULQLQ�
NDUúÕODúWÕUÕOPDVÕQGD� |UQHNOHP� KDFPLQLQ� |QFHGHQ�
EHOLUOHQPHPLú� ROPDVÕ� EL]LP� LoLQ� ELU� VÕQÕUOÕOÕNWÕU. Bu 
VÕQÕUOÕOÕNODU� J|]� |Q�QH� DOÕQDUDN� \HQL� SURVSHNWLI��
UDQGRPL]H�YH�WHN�N|U�oDOÕúPDODUD�LKWL\Do�YDUGÕU� 

 Sonuç 

9&ø&ø¶QLQ� &93� LOH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� RUWD�
derecede negatif korelasyonu, PBKT ile istatistiksel 
RODUDN� DQODPOÕ� RUWD� GHUHFHGH� SR]LWLI� NRUelasyonu ve 
ODNWDW� LOH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ]D\ÕI� GHUHFHGH�
SR]LWLI�NRUHODV\RQX�YDUGÕU��ǻS&22 ile istatistiksel olarak 
DQODPOÕ� NRUHODV\RQX� \RNWXU�� *UXS-�¶GH ǻS&22 �6 olan 
KDVWD� VD\ÕVÕ� *UXS-�¶H� J|UH� LVWDWLVWLNVHO� RODUDN� DQODPOÕ�
\�NVHN� RODUDN� EXOXQPXú ancak regresyon analizinde 
ǻS&22 GH÷HUOHULQLQ� JUXSODUD� \Õ÷ÕOÕPÕQGD� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�ROPDGÕ÷Õ�J|U�OP�úW�U��9&ø&ø, CVP 
YH� 3%.7�� ø99� WDKPLQLQGH� NXOODQÕODELOLU� KHPRGLQDPLN�
SDUDPHWUHOHUGLU�� /DNWDW� G�]H\L� KLSRYROHPL� YDUOÕ÷ÕQGD�
klirensi azaOGÕ÷Õ� LoLQ� \�NVHOLU� YH� EX� GXUXP� 9&ø&ø ile 
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ]D\ÕI� SR]LWLI� NRUHODV\RQD�
neden olur. ǻS&22¶LQ� ,99� WDKPLQLQGH� NXOODQÕODPD-
\DFD÷ÕQÕ� G�ú�Q�\RUX]�� ǻS&22 GRNX� SHUI�]\RQXQXQ�
ER]XOGX÷XQXQ� L\L� ELU� J|VWHUJHVLGLU�� 9D]RSUHVV|U�
NXOODQÕPÕ� VLVWROLN� WDQVL\RQX� DUWWÕUDUDN� ǻS&22 G�]H\LQL�
G�ú�UHELOLU�� 9RO�P� UHSODVPDQÕ� ǻS&22 klirensini 
DUWWÕUDUDN�ǻS&22 G�]H\LQL�G�ú�UHELOLU� 
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$EVWUDFW 
$LP��The objective of this study was to evaluate the effects of laparoscopic sleeve gastrectomy (LSG), performed 
upon patients with morbid obesity, on weight loss and recovery of comorbid diseases as well as on metabolic and 
hormonal mechanisms by comparing pre and postoperative hormone levels. 
Materials and 0HWKRGV� 38 patients having undergone LSG between May 2013 and May 2014 were included in the 
study. In this prospective study, SDWLHQWV¶ demographic data and associated diseases; weight loss; pre and post-
operative insulin levels in addition to pre and post-operative leptin and ghrelin levels in the eighth weeks were 
compared.  
5HVXOWV� Of 38 patients included in the study there were 32 (84.2%) females and 6 (15.8%) males. Median leptin 
level was 11.16 ng/mL in the preoperative blood sample, whereas postoperative hormone level in the eighth week 
was 4.39 ng/mL. When ghrelin levels were examined; preoperative median was 25.72 pg/mL, whereas postoperative 
hormone level was 14.16 pg/mL in the eighth week. Preoperative median body mass index was determined to be 
44.27 and post-operative median was observed to be 36.6 in the eighth week. No mortality was observed. 
&RQFOXVLRQ�� Today LSG has become a unique surgical technique in the treatment of morbid obesity due to its 
efficiency in obtaining weight loss and its feasible complication rates. After reviewing the results of our study; we 
believe this surgical technique does not only provide continuity in weight loss by restrictive changes but at the same 
time by metabolic ones, too. 
.H\ZRUGV� Morbid obesity, sleeve gastrectomy, hormonal changes. 

Öz 

Amaç: %X� oDOÕúPDGD�� PRUELG� REH]LWH� WDQÕOÕ� KDVWDODUGD� WHGDYL� DPDFÕ\OD� X\JXODQDQ� /6*¶QLQ� NLOR� ND\EÕ� YH� \DQGDú�
KDVWDOÕNODUÕQ�WHGDYLVLQLQ�\DQÕ�VÕUD�PHWDEROLN�YH�KRUPRQDO�PHNDQL]PDODU��]HULQGHNL�HWNLQOL÷LQLQ��RSHUDV\RQ�|QFHVL�YH�
RSHUDV\RQ�VRQUDVÕ�G|QHPGHNL�KRUPRQ�G�]H\OHUL�NDUúÕODúWÕUÕODUDN�LUGHOHQPHVL�DPDoODQGÕ�� 

Gereç ve Yöntemler: 0D\ÕV�����-0D\ÕV������ WDULKOHUL� DUDVÕQGD�� /6*�X\JXODQDQ����KDVWD� oDOÕúPD\D�GDKLO� HGLOGL��
3URVSHNWLI� RODQ� EX� oDOÕúPDGD� KDVWDODUÕQ� GHPRJUDILN� YHULOHUL�� \DQGDú� KDVWDOÕNODUÕ�� WDNLSWH� NLOR� ND\EÕ�� PRUELGLWH� YH�
PRUWDOLWH�RUDQODUÕ��RSHUDV\RQ�|QFHVL�YH�VRQUDVÕ�LQV�OLQ�G�]H\OHUL�LOH�RSHUDV\RQ�|QFHVL�YH�RSHUDV\RQ�VRQUDVÕ�VHNL]LQFL�
KDIWDGDNL�OHSWLQ�YH�JUHOLQ�KRUPRQODUÕQÕQ�G�]H\OHUL�LUGHOHQHUHN�NDUúÕODúWÕUÕOGÕ�� 

Bulgular: dDOÕúPD\D� GDKLO� HGLOHQ� ��� KDVWDGDQ� ��¶VL� ����,��� NDGÕQ�� DOWÕVÕ� ����,��� LVH� HUNHNWL�� 2SHUDV\RQ� |QFHVL�
DOÕQDQ� NDQGDNL� OHSWLQ� G�]H\OHULQLQ� RUWDODPDVÕ� ��,��� QJ�P/� LNHQ�� RSHUDV\RQ� VRQUDVÕ� VHNL]LQFL� KDIWDGDNL� KRUPRQ�
seviyesi 4,���QJ�P/�RODUDN�EHOLUOHQGL��*UHOLQ�G�]H\OHULQH�EDNÕOGÕ÷ÕQGD� LVH� RSHUDV\RQ�|QFHVL�RUWDODPD���,72 pg/mL 
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Sonuç: LSG, g�Q�P�]GH�P�NHPPHO�NLOR�ND\EÕ�VD÷ODPDVÕ�YH�NDEXO�HGLOHELOLU�RUDQODUGD�G�ú�N�NRPSOLNDV\RQ�ULVNOHUL�
QHGHQL\OH� PRUELG� REH]LWH� WHGDYLVLQGH� WHN� EDúÕQD� X\JXODQDQ� ELU� FHUUDKL� WHNQLN� KDOLQH� JHOPLúWLU�� dDOÕúPDPÕ]ÕQ�
VRQXoODUÕQD�EDNWÕ÷ÕPÕ]� ]DPDQ��EX�DPHOL\DW� WHNQL÷LQLQ�VDGHFH� UHVWULNWLI�GH÷LO��D\QÕ� ]DPDQGD�PHWDEROLN�GH÷LúLNOLNOHUH�
QHGHQ�RODUDN�GD�NLOR�ND\EÕQGDNL�GHYDPOÕOÕ÷Õ�VD÷ODGÕ÷Õ�NDQDDWLQGH\L]. 

Anahtar Sözcükler: Morbid obezite, sleeve gastrektomi, KRUPRQDO�GH÷LúLNOLNOHU� 

,QWURGXFWLRQ 
Obesity is a public health issue that lowers the quality of 
life as well as affecting both adults and children and is 
associated with many comorbid diseases. The 
prevalence of obesity is increasing across the world. 
Obesity induces comorbidities such as diabetes, 
hypertension, hyperlipidemia, sleep apnea and 
degenerative joint diseases (1). Bariatric surgery is the 
most effective treatment method that provides intensive 
weight loss and lowers comorbidities associated with 
over-weight (2). Though laparoscopic sleeve 
gastrectomy (LSG) is relatively new in the treatment of 
morbid obesity, it is a standard technique used in 
patients with different rates of obesity. Actually, LSG is 
not a new method. LSG is a method used as a restrictive 
component of the biliopancreatic diversion with duodenal 
switch (BPD-DS), a procedure of a more complicated 
bariatric surgery. After Regan et al. (3) first applied BPD-
DS method laparoscopically, LSG was started to be 
performed as the first stage of a gradual surgical 
approach in patients with morbid obesity. In this 
procedure a large proportion of the stomach is resected 
throughout the greater curvature between the 
gastroesophageal junction and pylorus, turning the 
remaining stomach into a narrow tube (4). Originally 
performed as the first stage of a 2-stage bariatric 
procedure for high-risk patients with morbid obesity, 
today LSG itself is a bariatric procedure thanks to its 
success in obtaining adequate weight loss. LSG is a 
technique with clinical advantages such as; obtaining 
adequate weight loss, not causing obstruction (due to 
internal herniation) thanks to not requiring intestinal 
rotation, not requiring a foreign body like a gastric band 
and thus eliminating the risk of gliding and erosion in 
association with foreign bodies (5). LSG is not only a 
method providing weight loss restrictively, but also by its 
metabolic effects, especially inducing changes in 
hormone levels related to nutrition such as leptin and 
ghrelin. Ghrelin levels show changes throughout the day. 
Especially the increase in levels before food intake and 
during the night and the postprandial decrease underlay 
the suggestion that this hormone plays a signal role 
triggering food-seeking (6). In some studies, fasting 
plasma ghrelin levels were detected to increase 
proportionate to body mass index lowered after weight 
losses obtained by diets (7,8). Morbid obesity is 
characterized by an increased insulin resistance with 
hyperglycemia and hyperinsulinemia and T2 diabetes 
developing over time as a result of insufficient 

compensatory mechanisms. Ghrelin decreases insulin 
secretion, and ghrelin secretion is controlled by 
glucagon, insulin and leptin (9). Leptin joins circulation in 
concentrations correlated with fat mass and is a 
hormone reducing food intake. Leptin levels drop during 
fasting. Leptin reduces food intake by inhibiting 
orexigenic neuropeptides in hypothalamus arcuate 
nucleus and stimulating anorexigenic neuropeptides 
(10,11). The objective of this study was to evaluate the 
effects of LSG in collaboration with literature on weight 
loss rates of patients with morbid obesity, changes in 
leptin, ghrelin and insulin levels, comorbid diseases and 
quality of life.  
Materials and 0HWKRGV  

During the period from May 2013 to September 2014, a 
total of 38 patients underwent surgical treatment (LSG) 
for morbid obesity in %DúNHQW�8QLYHUVLW\�+RVSLWDO�&OLQLF�
of General Surgery and of these total of patients 32 
(84.2%) women and 6 (15.8%) men with a mean age of 
33 years) were enrolled in the study. In this prospective 
VWXG\�� SDWLHQWV¶� GHPRJUDSKLF� GDWD� DQG� DVVRFLDWHG�
diseases; weight loss, morbidity and mortality rates 
during follow-up; pre and post-operational insulin levels 
and pre and postoperative leptin and ghrelin hormone 
levels in the eight weeks were compared. Blood samples 
were taken for hormone levels in addition to blood 
samples routinely taken from patients in preparation 
stage, and insulin, leptin and ghrelin levels were 
compared in the blood samples taken during routine 
controls in the eighth week of post-operation. Written 
informed consent was obtained from patients who 
participated in this study. Ethics committee approval was 
received for this study from the Ethics Committee of 
%DúNHQW�8QLYHUVLW\�+RVSLWDO� 
Operation technique 

In all patients a total of 5 trocars (one 15 mm, two 12 
mm and two 10 mm in diameter) were used. Greater 
curvature of the stomach was liberated with the help of 
laparoscopic vessel sealing device from 2-4 cm proximal 
of pylorus to the angle of HIS. 32 F thick dilatation tube 
was placed in the lesser curvature of stomach. The 
stomach was resected using two 4.5 mm staples in 
antrum and 3.8 mm in more proximal parts (Staples; 
Medtronic, Minnesota, USA). Posterior dissection was 
performed meticulously in the proximal stomach during 
resection to avoid a wide fundic pouch. Using the stapler 
after observing 1 cm of stomach tissue at the side of 
remaining stomach before the last staple would reduce 
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resection to avoid a wide fundic pouch. Using the stapler 
after observing 1 cm of stomach tissue at the side of 
remaining stomach before the last staple would reduce 

 

 

 

 

�

Volume 58 Issue 1,  March 2019 / Cilt 58 6D\Õ�1, Mart 2019  23�

 

the risk of leakage. Hemorrhages from the staple line 
were kept under control using laparoscopic clips. The 
stomach was tested for leakage by filling the operation 
area with physiological saline and then was inflated with 
air for air-water test. 
Statistical analysis 

The Shapiro-Wilk test was performed for the numerical 
data whether the normal distribution. In repeated 
measures, for 2 measurements paired T-test analysis 
was performed. In more than two measurements, 
variance analysis was performed for repeated 
measurements. A value of p<0.05 was considered 
significant statistically. 

5HVXOWV  

LSG as a bariatric surgical procedure was performed 
upon all the patients included in the study. Concurrent 
cholecystectomy was performed upon 4 patients due to 
symptomatic cholelithiasis using LSG trocars. Of 38 
patients included in the study there were 32 (84.2%) 
females and 6 (15.8%) males. Median age was 33 (19-
54) (Table-1). Median hospital stay was 8.5 days (3-
110). Of 38 patients, 2 (5.26%) had diabetes type 2, 3 
(7.9%) had hypertension and 16 (42.1%) were 
complained of arthralgia (in knee and hips). Patients’ 
average weight loss was 10.1 kg in the second week, 
14.6 kg in the fourth week and 20.6 kg in the eighth 
week. Preoperative median body mass index (BMI) was 
44.27, and postoperative median BMI was 40.63 in the 
second week, 38.87 in the fourth week and 36.6 in the 
eighth week. Compared to preoperative values, 
postoperative second, fourth week and second month 
BMI values were lower and statistically significant 
(p<0.01) (Figure-1).  

Table-1. General Characteristics of Patients Before Operation. 
 Q �� 
Age  
 33 (19-54) 

*HQGHU� 
     )HPDOH� 
     Male 
 

 
32 (84.2%) 
6 (15.8%) 

:HLJKW��NJ� 
 120.6 (91-147) 

/HQJWK��FP� 
 164.7 (150-185) 

%0,��NJ�P�) 
 44.27 

 
 
 
 

Table-�. Preoperative and Postoperative Leptin, Ghrelin and 
Insulin Levels. 

 3UHRSHUDWLYH 3RVWRSHUDWLYH� 
��WK ZHHN� 

/HSWLQ 11.16 ng/mL 4.39 ng/mL 
*KUHOLQ 25.72 pg/mL 14.16 pg/mL 
,QVXOLQ ������ȝ8�/ �����ȝ8�/ 

 
When the postoperative weight loss rates were 
examined; average weight loss was 10.13 kg in the 
second week, 14.65 kg in the fourth week and 20.63 kg 
in the second month. Weight losses in second and fourth 
week and second month were statistically significant 
compared to preoperative period (p<0.01) (Figure-1). Of 
38 patients 26 (68.4%) had insulin resistance (n=20) 
(76.9%), five had noninsulin-dependent diabetes type 2 
(19.2%) and one patient (3.9%) was taking insulin due to 
diabetes type 2. In the post-LSG second month check, 
one patient was observed to show partial recovery in 
insulin levels, but the highness of insulin levels 
continued and the insulin levels of other 25 patient 
decreased to normal values. The patient who took 
insulin during preoperative period with the diagnosis of 
diabetes type 2 ceased taking insulin. The three patients 
diagnosed with hypertension, no longer needed 
medicine and complaints of 16 patients with arthralgia 
were reduced two months after the procedure. Leptin 
levels were 11.16 ng/mL (median) in preoperative blood 
samples, whereas eighth week postoperative hormone 
levels were 4.39 ng/mL (Figure-2). When ghrelin levels 
were examined; preoperative levels were 25.72 pg/mL 
(median), whereas eighth week postoperative hormone 
levels were 14.16 pg/mL (Figure-2). Compared to 
preoperative levels postoperative leptin and ghrelin 
levels decreased and were statistically significant 
(p<0.01). Insulin levels measured in the preoperative 
blood sample were 40.31 ȝ8�/ (median), 1st month 
postoperative insulin levels were 18.53 ȝ8�/ (median) 
and insulin levels in the second month were 11.3 ȝ8�/ 
(Figure-3). Compared to preoperative period, 1st and 
second month postoperative insulin levels were lower 
and statistically significant (p<0.01) (Table-2). No 
mortality observed in patients. Two (5.26%) patients 
were treated with gastroesophageal stent due to 
proximal stomach staple line leakage, one (%2.6) patient 
underwent splenectomy + hemostasis due to post-
operative hemorrhage.  
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)LJXUH-1. Preoperative and postoperative BMI levels and 

postoperative weight loss levels. 
 

 
)LJXUH-�� Preoperative and postoperative leptin and 

ghrelin levels. 

 
)LJXUH-3. Preoperative and postoperative insulin levels. 

'LVFXVVLRQ 

LSG is a basic bariatric surgery procedure whose 
popularity is increasing, and it provides satisfactory and 
permanent weight loss. This increasingly popular 
procedure not only induces weight loss by restricting 
food intake, but also triggers metabolic changes. Even 

though there are certain criteria in determining the 
operation technique, the SDWLHQW¶V preference is one of 
the most common indications (12).  
Average weight loss of the follow-up patients was 20.6 
kg in these series. When we examined the changes in 
BMI; postoperative value which was 44.27 regressed to 
40.63 in second week, 38.87 in the fourth week and 36.6 
in the eighth week. Compared to preoperative period, 
second month postoperative BMI value was lower and 
statistically significant (p=0.011). In a study conducted 
by Hady et al. (13), in 100 patients underwent LSG and 
preoperative BMI was 52.15 (median), postoperative 
values were found respectively 42.72 in the third month 
and 37.98 in the sixth month and the decrease in the 
BMI was reported to be statistically significant. One 
(3.9%) patient who had type 2 diabetes during follow-up 
and who was using insulin no longer needed insulin 
take, three (7.9%) patients taking antihypertensive 
exhibited a full recovery and the complaints of 16 
patients with arthralgia regressed. Two (5.26%) patients 
were treated with gastroesophageal stent due to 
proximal stomach staple line leakage and their post-
treatment weight loss rates were similar to those of other 
patients. One (2.6%) patient underwent splenectomy + 
hemostasis due to postoperative hemorrhage and was 
discharged without further complications. Hospitalization 
duration of one patient that developed leakage was 110 
days and the others was 60 days. Mean duration of 
hospitalization of other 36 (94.74%) patients were 4.27 
days. No mortality was observed. The questionnaire 
made in the second month check showed that 
postoperative patient satisfaction was full, and quality of 
life had progressed.  
Ghrelin hormone discovered by Japanese scientists in 
1999 is a 28-amino acid hormone that has a role in 
regulating energy and restoring food intake (14). Blood 
levels increase during fasting and decrease with food 
intake. Ghrelin is a profound orexigenic (appetizer) 
hormone and central and peripheral stimulation of 
ghrelin causes an increase in food intake. Ghrelin is 
originally secreted by endocrine cells (X/A-like cells) in 
R[\QWLF�JODQGV� LQ�VWRPDFK¶V� IXQGXV� (15). As well as the 
stomach, the hormone synthesized in small quantities in 
small intestine, hypothalamus, pituitary gland, kidney, 
and pancreas. Ghrelin has a wide distribution in body 
tissues. So, this hormone plays an important role in 
regulating the biological activity (16). In a study 
conducted by Shijiya et al. (17), blood levels of this 
hormone were stated to be high in patients with obesity. 
Postoperative ghrelin blood levels decrease after the 
removal of almost all the stomach fundus with LSG. All 
the patients included in the study showed diminishing 
appetite during follow-up. In another study conducted by 
Vigneshwaran et al. (18) LSG method is applied to 20 
patients, with type 2 diabetes mellitus, having BMI 
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ranging from 30-35 kg/m2. After LSG, ghrelin levels 
decrease considerably, at sixth month after surgery, if 
compared measurements before the surgery. As it is 
stated in other studies, we think that the decrease in 
plasma ghrelin levels induce a loss of appetite (19,20). 
In our study, pre-operative ghrelin levels were 25.72 
pg/mL (median), whereas eighth week postoperative 
results were determined to decrease up to 14.16 pg/mL 
and this decrease was found to be statistically significant 
(p<0.05). In a study conducted by Langer et al. (19), first 
and sixth month postoperative serum ghrelin levels of 10 
patients having undergone LSG were reported to 
decrease significantly, which was similar to our study.  

Leptin is a hormone found in concentrations correlated 
with fatty tissue in body and its levels are related to BMI. 
Leptin is an Ob gene product and an adipocytokine (21). 
Decrease observed in leptin levels in the circulation is 
related to increase of hunger (22). Leptin was proposed 
to act as a signal indicating abundant adipose stores to 
the hypothalamus to limit energy intake and increase 
energy expenditure (23). There is some evidence that 
leptin have a direct activity on adipose tissue metabolism 
through inhibition of lipogenesis and stimulation of 
lipolysis (23). Leptin levels in circulation increase with 
presence of obesity and decrease with weight loss (25). 
Plasma levels of leptin increase during and after eating 
(26). In a study conducted by Kalinowski et al. (9), leptin 
levels decreased significantly 1 month after surgery and 
continued to decrease at 6 and 12 months after LSG. In 
our study leptin levels were 11.16 ng/mL (median) in 
preoperative blood samples, whereas eighth week 
postoperative hormone level was determined to be 4.39 
ng/mL in association with weight loss (p<0.05).  

Comorbidities of obesity resolved in association with the 
weight loss obtained by LSG. Amongst these 
comorbidities recovery in diabetes type 2 and insulin 
resistance together with recovery of glucose metabolism 
constituted the most striking example of beneficial 

effects of LSG. In a study conducted by Behrens et al. 
(27) 74% of the patients with diabetes type 2 displayed 
post-LSG improvement in less than six months. Again, in 
a study conducted by Silecchia et al. (28) , 69.2% and 
76.9% of the patients with noninsulin-dependent 
diabetes type 2 showed post-LSG improvement 
respectively in 12th and 18th months and 15.4% showed 
recovery. In our study, 26 (68.4%) had insulin resistance 
(n=20) (76.9%), five had noninsulin-dependent diabetes 
type 2 (n=5) (19.2%) and one (3.9%) patient had insulin-
dependent diabetes type 2. In the second month post-
LSG follow-up 1 (3.9%) patient showed partial recovery 
in insulin levels, though the highness continued and the 
insulin levels of the other 25 patients decreased to 
normal levels. One patient that took insulin before 
operation no longer needed insulin medication.  

&RQFOXVLRQ 

LSG is a technique that has feasible complication rates 
and effective in obtaining satisfactory weight loss 
together with the recovery of comorbid diseases related 
to obesity. Though this technique is known for its 
restrictive effects due to partial removal of stomach, we 
believe it is efficient in obtaining weight loss by inducing 
changes and recovery in leptin, ghrelin and insulin 
levels. Despite the relatively low number of patients 
included in the study, the relation between weight loss 
and hormonal changes were determined to be 
statistically significant. Therefore, we are of the opinion 
that LSG is efficient in the treatment of morbid obesity as 
a basic bariatric procedure if performed in an 
experienced clinic with standardized operation 
techniques. 
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Clinical significance of random finding of focal increased activity in thyroid gland on 
FDG PET/CT imaging  
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Öz 
Amaç: %X� oDOÕúPDGD� WLURLG� EH]LQGH� |QFHGHQ� PDOLJQLWH� YDUOÕ÷Õ� ELOLQPH\HQ� ROJXODUGD�� )'*� 3(7�%7� J|U�QW�OHPH�
VÕUDVÕQGD� UDVWODQWÕVDO� VDSWDQDQ� IRNDO� DUWPÕú� )'*� �56)$-)'*�� WXWXOXPXQXQ� SUHYDODQVÕ�� NOLQLN� |QHPL� YH� PDOLJQLWH�
oUDQODUÕQÕ�DUDúWÕUPDN�DPDoODQGÕ� 
Gereç ve Yöntem: 0D\ÕV������– (\O�O� ����� WDULKOHUL� DUDVÕQGD�)'*�3(7�%7�J|U�QW�OHPHVL� \DSÕODQ������KDVWDGD�
tiroid bezinde RSFA-FDG tutulumu saptanan 193 (%2,6) olgunun klinik takipleri ve SUVmax GH÷HUleri retrospektif 
GH÷HUOHQGLULOGL�  
%XOJXODU�� Tiroid bezinde RSFA-)'*� WXWXOXPODUÕQÕQ� 689max GH÷HUL� �-��� DUDVÕQGD� ROXS� RUWDODPD� �,����,4 olarak 
VDSWDQGÕ�� +DVWDODUÕQ� ���,�¶�QGH� ���������� RODVÕ� WLURLG� SDWRORMLOHUL\OH� LOJLOL� LQFHOHPH� \DSÕOGÕ÷Õ� J|U�OG��� Otuz dokuz 
KDVWDQÕQ� ����,��� SDWRORMLN� LQFHOHPHVL� PHYFXW� ROXS�� EXQODUÕQ� ��¶X� WLURLGHNWRPL� PDWHU\DOL�� ��� WDQHVL� LVH� EL\RSVL�
VRQXFX\GX��%L\RSVL�\DSÕODQ����KDVWDGDQ�LNL�ROJX�WLURLG�SDSLOOHU�NDUVLQRPX��73.���G|UW�ROJX�73.�\|Q�QGHQ�NXúNXOX��ELUL�
PHWDVWDWLN� RGDN�� ��¶VL� LVH� EHQLJQ� KDVWDOÕNODU� OHKLQH� UDSRUODQPÕúWÕ�� 2SHUH� RODQ� ��� KDVWDQÕQ� EHúLQGH� 73.�� LNLVLQGH�
PHWDVWDWLN�RGDN�� NDODQ��o� YDNDGD� LVH� WLURLGLQ�EHQLJQ�QRG�OHU� KDVWDOÕNODUÕ\OD�X\XPOX�EXOJXODU� VDSWDQPÕúWÕ��0DOLJQLWH�
WDQÕVÕ�DODQ���� WLURLG�QRG�O�QGH�689max GH÷HUL��-34,��DUDVÕQGD�ROXS�RUWDODPD�689max=12,���,1 idi. Serimizde FDG 
3(7�%7� J|U�QW�OHPHGH� 56)$-)'*� WXWXOXPX� J|VWHUHQ� WLURLG� QRG�O�� VDSWDQPD� RUDQÕ� ��,�� ROXS�� KDVWDODUÕQ�
%20,�¶VLQGH�SDWRORMLN�LQFHOHPH�\DSÕOPÕú��PDOLJQLWH�RUDQÕ����,����������RODUDN�VDSWDQPÕúWÕU�  
Sonuç: )'*�3(7�%7� J|U�QW�OHPH� VÕUDVÕQGD� VDSWDQDQ�56)$-)'*� WXWXOXPXQGD�PDOLJQLWH� RUDQÕQÕQ� \�NVHN� ROGX÷X�
J|U�OPHNWHGLU�� +DVWDODUÕQ� E�\�N� E|O�P�QH� LOHUL� LQFHOHPH� \DSÕOPDPÕú� ROPDVÕ� SULPHU� PDOLJQLWH\H� ED÷OÕ� VD÷� NDOÕP�
EHNOHQWLVLQLQ�NÕVD�ROPDVÕQD�ED÷OÕ�RODELOLU� 
AnaKWDU�6|]F�NOHU� )'*�3(7�%7��WLURLG�QRG�O���PDOLJQLWH. 

Abstract 

Aim: We aimed to investigate prevalence, clinical significance and malignancy rates of incidentally detected focal 
increased FDG uptake in thyroid gland on FDG PET/CT imaging in cases without known thyroid malignancy. 

Materials and Methods: Of the 7267 patients who underwent FDG PET/CT imaging between May 2014 and 
September 2016, 193 (2.6%) patients who had incidentally detected focal increased FDG uptake in thyroid gland 
were enrolled into the study for retrospective evaluation of clinical follow-up and SUVmax values. 
Results: The SUVmax values of incidentally detected focal increased FDG foci ranged between 3-71, with an average 
of 9.13±7.4. Of the 193 patients, 105 (54%) were examined for possible thyroid diseases. A total 39 (20.2%) patients 
(10 histopathological, 29 cytological) had pathological examination. In cytological examination, two thyroid papillary 
carcinomas (TPC), one metastasis and 22 benign lesions were reported and four were suspicious for TPC. Five TPC, 
two primary tumor metastasis and three benign nodular diseases were detected in 10 patients who underwent 
sugery. In 10 thyroid nodules pathologically confirmed as malignancy, SUVmax values ranged from 3 to 34.9 (mean 
12.5±9.1). 
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In our series, incidental thyroid nodules with focal increased FDG uptake were detected in 2.6% of FDG PET/CT 
examinations. Pathological examination was performed in 20.2% of those patients and malignancy rate was 25.6% 
(10/39). 

Conclusion: Rate of malignancy is high in incidentally detected focal increased FDG uptake on FDG PET/CT 
imaging. The fact that majority of patients have not undergone further examination may be due to the short survival 
expectancy due to primary malignancy. 

Keywords: FDG PET/CT, thyroid nodule, malignant. 

 

*LULú 

7LURLG� LQVLGHQWDORPDODUÕ� XOWUDVRQRJUDIL� �86��� ELOJLVD\DUOÕ�
WRPRJUDIL� �%7�� YH� PDQ\HWLN� UH]RQDQV� J|U�QW�OHPH� JLEL�
UDG\RORMLN� J|U�QW�OHPHOHUGH� UDVWODQWÕVDO� VDSWDQDQ� WLURLG�
OH]\RQODUÕ� RODUDN� WDQÕPODQÕU�� 'HDQ� YH� DUN. (1) 2008 
\ÕOÕQGD� \DSWÕ÷Õ� HSLGHPL\RORMLN� oDOÕúPD\D� J|UH� WLURLG�
QRG�O�� WHVSLW� HGLOPH� RUDQÕ�� SDOSDV\RQOD� ��-6, 
ultrasonografi ile %19-35, otopsi serilerinde ise %8-65 
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EXOXQPXúWXU������%X�QHGHQOH��oR÷X�WLURLG�LQVLGDQWHORPDVÕ�
oHúLWOL� J|U�QW�OHPH� \|QWHPOHUL\OH� UDVWODQWÕVDO� WHVSLW�
HGLOPHNWH� ROXS�� WHVSLW� HGLOHQ� EX� QRG�OOHUGH� PDOLJQLWH�
RODVÕOÕ÷Õ�QHW�ELOLQPHPHNWHGLU�� 
Tiroid kanserleri eQGRNULQ� VLVWHPLQ� HQ� VÕN� J|U�OHQ�
kanseri olup ABD 8OXVDO� .DQVHU� (QVWLW�V� ����� \ÕOÕ�
YHULOHULQH� J|UH� \HQL� WHúKLV� HGLOHQ� W�P� NDQVHUOHULQ�
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WLURLG� LQVLGHQWDORPDVÕ� LQVLGDQVÕQÕQ� )'*� 3(7�%7�
incelemelerinde % 1,2-2,��ROGX÷XQX�ELOGLUPLúWLU����� 
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RODQ�KDVWDODUGD�\DSÕODQ�)'*�3(7�%7�J|U�QW�OHPHVLQGH�
UDVWODQWÕVDO�VDSWDQDQ�IRNDO�DUWPÕú�)'*�WXWXOXPXQD�NOLQLN�
\DNODúÕP�DoÕVÕQGDQ� NXUXPVDO� GHQH\LPLPL]L� GH÷HUOHQGLU-
mek ve bu hastalarda tiroid malignite riskini belirlemektir. 
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%X� oDOÕúPD\D�0D\ÕV� ����-(\O�O� ����� WDULKOHUL� DUDVÕQGD�
NOLQL÷LPL]GH� oHúLWOL� RQNRORMLN� QHGHQOHUOH� )'*� 3(7�%7�
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���� KDVWD� GDKLO� HGLOGL�� %LOLQHQ� SULPHU� WLURLG� W�P|UO��
KDVWDODU� YH� oRFXN� KDVWDODU� oDOÕúPD� JUXEXQXQ� GÕúÕQGD�
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hQLYHUVLWHVL� 1�NOHHU� 7ÕS� $QDELOLP� 'DOÕ¶QÕQ� EHOLUOHGL÷L�
VWDQGDUW� oHNLP�SURWRNRO�� X\JXODQGÕ�� (Q� D]� �� VDDW� DoOÕN�
GXUXPXQX� WDNLEHQ�NDQ�úHNHUL�VHYL\esi <200 mg/dL olan 
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QLQ�LQWUDYHQ|]�X\JXODPDVÕQGDQ�
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maksimum SUV (SUVmax��GH÷HUOHUL�ND\GHGLOGL� 
0DOLJQ� YH� EHQLJQ� OH]\RQODUÕQ� SUVmax GH÷HUL� \|Q�QGHQ�
IDUNÕQÕQ� DQODPOÕOÕ÷Õ� SDUDPHWULN� ROPD\DQ� YHUL� GD÷ÕOÕPÕ�
nedeniyle Mann-Whitney U WHVWL�NXOODQÕODUDN�KHVDSODQGÕ�� 

%XOJXODU 

7LURLG� EH]LQGH� UDVWDQWÕVDO� IRNDO� DUWPÕú� )DG tutulumu 
saptanan 193 (%2,��� KDVWDQÕQ� ���,�¶�QGH� ����������
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ELULQGH� LVH� DNXW� WLURLGLW� VDSWDQPÕúWÕ�� 3DSLOOHU� WLURLG�
NDUVLQRP� WDQÕVÕ� DODQ�ELU� KDVWDGD� WLURWRNVLNR]� LOH�X\XPOX�
tiroid fonksiyon testleri mevcuttu.  
<�]� GRNVDQ� �o� KDVWDGDQ� ��¶XQXQ� ����,2) sitolojik ve 
histopatolojik iQFHOHPHVL� PHYFXW� ROXS�� EXQODUÕQ� ��¶X�
tiroidektomi materyali, 29 tanesi ise biyopsi sonucuydu. 
%L\RSVL� \DSÕODQ� ��� KDVWDGDQ� LNL� ROJX� WLURLG� SDSLOOHU�
NDUVLQRPX�� G|UW� ROJX� SDSLOOHU� NDUVLQRP� \|Q�QGHQ�
NXúNXOX�� ELUL� N�o�N� K�FUHOL� GÕúÕ� DNFL÷HU� NDUVLQRPX�
PHWDVWD]Õ� ��¶VL� LVH� EHQLJQ� KDVWDOÕNODU� OHKLQH�
UDSRUODQPÕúWÕ��2SHUH�RODQ����KDVWDQÕQ�EHúL�WLURLG�SDSLOOHU�
NDUVLQRPX� �ùHNLO-1), biri rektum adenokarsinomu 
PHWDVWD]Õ� �ùHNLO-���� ELUL� N�o�N� K�FUHOL� GÕúÕ� DNFL÷HU�
NDUVLQRPX�PHWDVWD]Õ��LNLVL�EHQLJQ�NLVWLN�OH]\RQ��NDODQ�ELU�
YDND�LVH�IROOLN�OHU�QRG�OHU�KDVWDOÕN�WDQÕVÕ�DOPÕúWÕ�� 
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In our series, incidental thyroid nodules with focal increased FDG uptake were detected in 2.6% of FDG PET/CT 
examinations. Pathological examination was performed in 20.2% of those patients and malignancy rate was 25.6% 
(10/39). 

Conclusion: Rate of malignancy is high in incidentally detected focal increased FDG uptake on FDG PET/CT 
imaging. The fact that majority of patients have not undergone further examination may be due to the short survival 
expectancy due to primary malignancy. 

Keywords: FDG PET/CT, thyroid nodule, malignant. 
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ùHNLO-1. Opere rektum adenokarsinomu olgunun evreleme 

DPDoOÕ� \DSÕODQ� 3(7�%7� J|U�QW�OHPHVLQH� DLW� %7� YH�
3(7�%7�I�]\RQ�J|U�QW�OHULQGH��WLURLG�EH]L�VRO�OREXQGD�
1,3 cm boyutlu hipermetabolik lezyon (SUVmax=7) 
L]OHQPHNWHGLU�� 2SHUDV\RQ� VRQUDVÕ� KLVWRSDWRORMLN�
LQFHOHPHVL�DGHQRNDUVLQRP�PHWDVWD]Õ�LOH�X\XPOXGXU� 

 
ùHNLO-�� $NFL÷HUGH� SULPHU� W�P|U� RGD÷Õ� DUDPD� DPDoOÕ� \DSÕODQ�

3(7�%7� J|U�QW�OHPHVLQH� DLW� %7� YH� 3(7�%7� I�]\RQ�
J|U�QW�OHULQGH�� WLURLG�EH]L�VRO� OREXQGD�����FP boyutlu, 
hipermetabolik (SUVmax=17,��� QRG�O� L]OHQPLúWLU��
+LVWRSDWRORMLN� GH÷HUOHQGLUPHGH� WLURLG� SDSLOOHU�
NDUVLQRPX�NODVLN�YDU\DQW�WDQÕVÕ�DOPÕúWÕU� 

7LURLG� EH]LQGH� UDVWODQWÕVDO� VDSWDQDQ� IRNDO� DUWPÕú� )'*�
WXWXOXPX� J|VWHUHQ� OH]\RQODUGD� SUVmax GH÷HUL� �-71 
DUDVÕQGD�ROXS�RUWDODPD�GH÷HU��,����,��RODUDN�VDSWDQGÕ��
0DOLJQLWH� WDQÕVÕ� DODQ� ��� WLURLG� QRG�O�QGH� ise SUVmax 
GH÷HUL� �-34,�� DUDVÕQGD� ROXS�� RUWDODPDVÕ� 12,���,1 idi. 
+LVWRSDWRORMLN� YH\D� VLWRORMLN� RODUDN� PDOLJQ� ROGX÷X�
LVSDWODQDQ�YH�VLWRORMLN�RODUDN�PDOLJQLWH�ú�SKHOL� lezyonlar 
D\QÕ� JUXED� DOÕQDUDN� GH÷HUOHQGLULOGL÷LQGH� SUVmax 
GH÷HUOHUL� �-34,�� ROXS� RUWDQFD� GH÷HU� ��,8 olarak 
VDSWDQGÕ��%HQLJQ�OH]\RQODUÕQ�LVH�SUVmax GH÷HUOHUL��,1-71 
DUDVÕQGD� GH÷LúPHNWH\GL�� RUWDQFD� GH÷HUL� LVH� �,6 idi. 
Sitolojik inceleme sonucu malign ya da maOLJQLWH�ú�SKHOL�
RODQ� YH\D� KLVWRSDWRORMLN� PDOLJQLWH� YDUOÕ÷Õ� LVSDWODQDQ�
lezyonlar malign lezyonlar (n1) grubuna, sitolojik veya 
KLVWRSDWRORMLN� LQFHOHPHVLQGH� EHQLJQ� ROGX÷X� VDSWDQDQ�
lezyonlar ise benign lezyonlar (n2) grubuna dahil edildi. 
øNL� JUXS� DUDVÕQGD� SUVmax \|Q�QGHQ� IDUNOÕOÕN� Mann- 
Whitney U WHVWL� LOH� GH÷HUOHQGLULOGL� YH� DQODPOÕ� LVWDWLNVHO�
IDUN�EXOXQDPDGÕ��Q�� 14; n2: 20; p: 0,18; U value=410,5; 
p>0,05). 

dDOÕúPD\D�GDKLO�RODQ�����YDNDQÕQ���¶LQGH�)'*�WXWXOXPX�
J|VWHUHQ� WLURLG� QRG�OOHULQH� \|QHOLN� LOHUL� LQFHOHme 
\DSÕOPDPÕúWÕ��%X�KDVWDODUÕQ����WDQHVLQLQ�WDNLS�HGHQ�)'*�
3(7�%7� oDOÕúPDODUÕQGD� |QFHNL� oDOÕúPDODUGD� EDKVHGLOHQ�
IRNDO� )'*� WXWXOXPXQXQ� L]OHQPHGL÷L� J|U�OG��� %X�
OH]\RQODUÕQ� SUVmax GH÷HUOHUL� �,6-��� DUDVÕQGD�
GH÷LúPHNWH� ROXS� RUWDQFD� GH÷HU� �,�� LGL�� 2OJXODUÕQ�
yalnÕ]FD� ELULQGH� DUWPÕú� 76+� GH÷HUL�� �o�QGH� LVH� QRUPDO�
GH÷HUOHUOH� X\XPOX� WLURLG� IRQNVL\RQ� WHVWOHUL� PHYFXW� ROXS�
GL÷HU�KDVWDODUÕQ�LOHUL�WHWNLNOHUL�PHYFXW�GH÷LOGL� 

6HULPL]GH� )'*� 3(7�%7� J|U�QW�OHPHGH� WLURLG� EH]LQGH�
UDVWODQWÕVDO� IRNDO� DUWPÕú� )'*� WXWXOXPX� J|VWHUHQ� OHzyon 
VDSWDQPD� RUDQÕ� �� �,�¶GÕU�� %X� KDVWDODUÕQ� ���,�¶VLQGH�
KLVWRSDWRORMLN�YH�VLWRORMLN� LQFHOHPH�\DSÕOPÕú�YH�PDOLJQLWH�
RUDQÕ�����,����������RODUDN�VDSWDQPÕúWÕU�� 

7DUWÕúPD 

*OLNR]�PHWDEROL]PDVÕQÕ�J|VWHUHQ�ELU�JOLNR]�DQDOR÷X�RODQ�
)'*�� 3(7�%7� J|U�QW�OHPHGH� HQ� VÕN NXOODQÕODQ�
UDG\RIDUPDV|WLN� DMDQ� ROXS�� KDOHQ� NXOODQÕPÕ\OD� LOJLOL� \HQL�
HQGLNDV\RQODU� J�QGHPH� JHOPHNWHGLU�� 0DOLJQ� W�PRUOHULQ�
DUWPÕú� DHURELN� RNVLGDV\RQ� YH� JOLNROL]LV� J|VWHUGL÷L� X]XQ�
\ÕOODUGÕU� ELOLQPHNWHGLU� ����� 'L� &KLUR� YH� DUN. (6) 1982 
\ÕOÕQGD�EH\LQ�W�P|UOHULQGH�oHYUH�EH\LQ�GRNXVXQGDQ�GDKD�
ID]OD� )'*� WXWXOXúX� L]OHQGL÷LQL� J|VWHUPHVL\OH�� )'*¶QLQ�
RQNRORMLN� DPDoOÕ� NXOODQÕPÕ� ILNUL� GR÷PXúWXU�� )'*¶QLQ�
PDOLJQ� W�P|UOHUGH� DUWPÕú� WXWXOXP� PHNDQL]PDVÕ�
PROHN�OHU� G�]H\GH� KDOHQ� DUDúWÕUÕODQ� ELU� NRQX� ROXS�� SHN�
oRN�GRNXGD�IDUNOÕ \RODNODUÕQ�GHYUH\H�JLUGL÷L�ELOLQPHNWHGLU��
%X� \RODNODUGDQ� HQ� L\L� ELOLQHQOHU�� EDúWD� *OXW-1 olmak 
�]HUH� JOLNR]� WDúÕ\ÕFÕ� SURWHLQOHULQ� DUWPÕú� VHQWH]L� YH�
JOLNROLWLN�\ROD÷ÕQ�KÕ]�NÕVÕWOD\ÕFÕ�EDVDPD÷Õ�RODQ�KHN]RNLQD]�
�¶QLQ�HQ]LPDWLN�DNWLYLWHVLQGHNL�DUWÕúWÕU����� 

F'*¶QLQ� QRUPDO� WLURLG� EH]LQH� DOÕPÕ� ROGXNoD� G�ú�N�
G�]H\GH�YH\D�\RNWXU��������)'*-3(7�J|U�QW�OHPHGH��o�
ER\XWOX� UHNRQVWU�NVL\RQ� J|U�QW�V�QGH� JHQHOGH� WLURLG�
bezi izlenmemektedir (9). Tiroid bezinde FDG tutulumun 
\RNOX÷X� VD÷OÕNOÕ� WLURVLWOHULQ� |QFHOLNOL� $73� �UHWLP� \ROD÷Õ�
RODUDN�\D÷�DVLGL�RNVLGDV\RQXQX� WHUFLK�HWPHVLQH�ED÷OÕGÕU�
����� %X� ELOJL� oHúLWOL� LQ-YLWUR� KD\YDQ� GHQH\OHUL� YH� K�FUH�
N�OW�U��oDOÕúPDODUÕ\OD�J|VWHULOPLúWLU��������� 

7LURLG�EH]LQGH�)'*�WXWXOXPX�IRNDO�YH�GLII�]�ROPDN��]HUH�
kabaca iki grupta incelenir. Ba]Õ� DUDúWÕUPDFÕODU� GLII�]�
WXWXOXPXQ� QRUPDOLQ� ELU� YDU\DQWÕ� ROGX÷XQX� LOHUL�
V�UPHNWHGLU ���������%D]Õ�oDOÕúPDODUGD�LVH�EX�WXWXOXPXQ�
OHQIRVLW� LQILOWUDV\RQX�� ILEUR]LV� V�UHFL�� NURQLN� WLURLGLW��
KLSRWLURLGL]LP�YH�DQWL�732�VHYL\HOHUL�LOH�LOLúNLOL�RODELOHFH÷L�
savunulPDNWDGÕU� ��������� dHúLWOL� oDOÕúPDODUGD� 76+�
DUWÕúÕQÕn glucose transporter-1 (GLUT-1) sentezini 
DUWWÕUGÕ÷Õ� YH� EXQXQ� VRQXFX� RODUDN� WLURLG� EH]LQGH� GLII�]�
DUWPÕú� )'*� GD÷ÕOÕPÕQÕQ� VDSWDQGÕ÷Õ� J|VWHULOPLúWLU� ������
)RNDO� DUWPÕú� )'*� WXWXOXPXQGD� PDOLJQLWH� RUDQÕ� \�NVHN 
ROXS��EX�KDVWDODUÕQ����-��¶VLQGH�SULPHU�WLURLG�PDOLJQLWHVL�
WHúKLVL�NRQXOPDNWDGÕU��������� 

6HULPL]GH� )'*� 3(7�%7� J|U�QW�OHPHGH� WLURLG� EH]LQGH�
UDVWODQWÕVDO� IRNDO� DUWPÕú� )'*� WXWXOXPX� J|VWHUHQ� OH]\RQ�
VDSWDQPD�VÕNOÕ÷Õ����,��ROXS��OLWHUDW�UGH�ELOGLULOHQ�LQVLGDQV�
GH÷HUOHUL\OH� X\XPOXGXU� ����� 7LURLG� EH]LQGH� IRNDO� DUWPÕú�
FDG tutulumunun SUVmax GH÷HULQLQ� \�NVHN� ROPDVÕ�
JHQHOOLNOH� PDOLJQLWH� NXúNXVX� GR÷XUPDNOD� ELUOLNWH��
OLWHUDW�UGH� EHQLJQ� WLURLG� W�P|UOHULQGH� \�NVHN� )'*�
WXWXOXúX�� PDOLJQ� W�P|UOHUGH� LVH� G�ú�N� )'*� WXWXOXúX�
RODELOHFH÷L� ELOGLULOPHNWHGLU�� Jamie ve ark. (18) \DSWÕ÷Õ�
oDOÕúPDGD�� WLURLG� QRG�OOHULQH� \|QHOLN� RSHUDV\RQ� |QFHVL�
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FDG PET�%7� J|U�QW�OHPH� \DSÕOPÕú� YH� EXOJXODU�
RSHUDV\RQ�VRQUDVÕ�SDWRORML�VRQXoODUÕ�LOH�NDUúÕODúWÕUÕOPÕúWÕU��
3(7�%7� J|U�QW�OHULQGH� PXOWLQRG�OHU� JXDWUGD� GRPLQDQW�
QRG�OGH�� KXUWOH� K�FUHOL� DGHQRP� YH� IROOLN�OHU� DGHQRP�
WDQÕVÕ�DODQ�KDVWDODUGD� WLURLG�EH]LQGH�LOJLOL� ORNDOL]Dsyonda 
IRNDO� EHOLUJLQ� DUWPÕú� )'*� WXWXOXPX� ROGX÷XQX�
VDSWDPÕúODUGÕU�� %X� KDVWD� JUXEXQXQ� SUVmax GH÷HUL�
SDWRORMLN� LQFHOHPH� VRQXFX� EHQLJQ� RODQ� GL÷HU� KDVWDODUOD�
NÕ\DVODQGÕ÷ÕQGD� EHOLUJLQ� ID]OD�� PDOLJQLWH� WDQÕVÕ� DODQ�
KDVWDODUÕQ� GH÷HUOHUL\OH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� LVH NÕVPHQ�
G�ú�NW�U�� %XQXQOD� ELUOLNWH� PDOLJQ� QDW�UGH� ROPDODUÕQD�
UD÷PHQ�SDSLOOHU�WLURLG�NDUVLQRPXQXQ�ED]Õ�DOW�JUXSODUÕQGD�
YH� E|EUHN� K�FUHOL� NDUVLQRPXQ� WLURLG� EH]L� PHWDVWD]ÕQGD�
G�ú�N�G�]H\OL�)'*�WXWXOXPXQXQ�VDSWDQGÕ÷Õ ELOGLULOPLúWLU. 
Nayan ve ark. (19) ait metaDQDOL]� oDOÕúPDVÕQGD�PDOLJQ�
WLURLG� LQVLGDQWHORPDODUÕ� LoLQ� cut-off SUVmax GH÷HUL� �,3 
RODUDN�|QHULOPLúWLU�� 
5DG\RL\RW� NRQVDQWUDV\RQX� \HWHQH÷L� VÕQÕUOÕ� RODQ� D]�
GLIHUDQVL\H� WLURLG� PDOLJQLWHOHULQLQ� PHWDEROLN� DoÕGDQ�
\�NVHN� DNWLYLWH� J|VWHUGL÷L� ELOLQPHNWHGLU� ���-22)�� *�QFHO�
\DNODúÕPGD� L\L� GLIHUDQVL\H� WLURLG�PDOLJQLWHOHULQGH�\�NVHN�
WLURJOREXOLQ� GH÷HUL� VDSWDQPDVÕ� YH� ø\RG-���� W�P� Y�FXW�
WDUDPD� VLQWLJUDILVLQGH� SDWRORMLN� EXOJX� VDSWDQPDPDVÕ�
GXUXPXQGD�)'*�3(7�%7�J|U�QW�OHPH� LOH� LOHUL� LQFHOHPH�
\DSÕOPDVÕ� J�QGHPH� JHOPHNWHGLU�� %u hasta 
SRS�ODV\RQXQGDQ \DSÕODQ� oDOÕúPDODUGD� )'*� WXWXOXPX�
DUWÕúÕ�LOH�DJUHVLI�WLSWH�PDOLJQ�W�P|U�VDSWDQPDVÕ�DUDVÕQGD�
SR]LWLI� ELU� LOLúNL� RUWD\D� NRQXOPXúWXU� ������ dDOÕúPDPÕ]GD�
PDOLJQ� YH� EHQLJQ� OH]\RQODU� DUDVÕQGD�SUVmax DoÕVÕQGDQ�
LVWDWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDPÕú� ROXS��
OLWHUDW�UGH� EXQXQOD� X\XPOX� oDOÕúPDODU� PHYFXWWXU� ������
Nayan ve ark. (19) PHWDDQDOL]� oDOÕúPDVÕQGD� EHQLJQ� ��
PDOLJQ�D\ÕUÕPÕQÕQ�SUVmax GH÷HUL� LOH�GH÷HUOHQGLULOPHVLQLQ�
P�PN�Q� RODPD\DFD÷Õ� EHOLUWLOPLúWLU�� dDOÕúPDPÕ]GD�
EHQLJQ� OH]\RQODUÕQ� SUVmax GH÷HUOHUL� �,1-��� DUDVÕQGD�
ROXS��RUWDQFD�GH÷HUL����� LGL��/LWHUDW�UGH� LVH�EHQLJQ�WLURLG�
QRG�OOHULQGH� SUVmax GH÷HUL� �,0-9,��� RUWDQFD� GH÷HU� LVH�
2,4 olarak bildirilmektedir ������ %HQLJQ� OH]\RQODUÕQ�
SUVmax GH÷HUOHULQLQ� GL÷HU� oDOÕúPDODUOD� NDUúÕODú-
WÕUÕOGÕ÷ÕQGD VHULPL]GH� \�NVHN� ROGX÷X� J|]OHQPHNWHGLU��
%7¶GH� KLSRGHQV� |]HOOLNWH� ROXS�� DUWPÕú� )'*� WXWXOXPX�

ROPD\DQ�QRG�OOHULQ�oDOÕúPD�JUXEXPX]D�GDKLO�HGLOPHPLú�
ROPDVÕQÕQ�EX�IDUNOÕOÕ÷D�QHGHQ�ROGX÷X�G�ú�Q�OPHNWHGLU� 
dDOÕúPDPÕ]GD� HN� ELU� YHUL� RODUDN�� ��� KDVWDQÕQ� WLURLG�
bezinGH� WDNLS� 3(7�%7� J|U�QW�OHPHOHULQGH� L]OHQPH\HQ�
IRNDO�DUWPÕú�)'*�WXWXOXPX�VDSWDQPÕú�ROXS��ND\ÕWODUGD�EX�
KDVWDODU� LOH� LOJLOL� YHUL� ROPDPDVÕ� QHGHQL\OH�
GH÷HUOHQGLULOHPHPLúWLU�� /LWHUDW�U� oDOÕúPDODUÕQGD� EHQ]HU�
bulguyu bildiren makale tespit edilmemekle birlikte, 
bXOJXQXQ�D\UÕFÕ� WDQÕVÕQGD� IRNDO� EDNWHUL\HO� WLURLGLW�� WHGDYL�
\DQÕWÕ�YHUHQ�PHWDVWD]�G�ú�Q�OP�úW�U�� 
%X�J�QH�NDGDU�)'*�3(7�%7�YH� WLURLG� LQVLGDQWHORPDODUÕ�
LOH� LOJLOL� ROGXNoD� ID]OD� VD\ÕGD� DUDúWÕUPD� \DSÕOPÕú� ROXS��
)'*� 3(7�%7� J|U�QW�OHPH� LOH� VDSWDQDQ� WLURLG�
insidaQWHORPD� RUDQÕ���,1-4,3 ve malignite riski %10,3-
��� DUDVÕQGD� ELOGLULOPLúWLU� �����-����� ����� \ÕOÕQGD� 1D\DQ�
ve ark. (19) \DSWÕ÷Õ� PHWD-DQDOLWLN� oDOÕúPD\D� J|UH� )'*�
SR]LWLI� WLURLG� LQVLGDQWHORPDODUÕQGD� PDOLJQLWH� VDSWDQPD�
\�]GHVL� ���,�� RODUDN� DoÕNODQPÕúWÕU�� dDOÕúPDPÕ]GD� EX�
oran %25,�� RODUDN� KHVDSODQPÕú� ROXS� OLWHUDW�UOH�
X\XPOXGXU�� /LWHUDW�UH� J|UH� NOLQLV\HQOHULQ� WLURLG�
LQVLGHQWHORPDODUÕQD� \DNODúÕPÕ� ROGXNoD� E�\�N� IDUNOÕOÕNODU�
J|VWHUPHNOH� ELUOLNWH�� American Thyroid Association 
(ATA) NÕODYX]XQXQ�|QHULVL�3(7�%7�J|U�QW�OHmede FDG 
SR]LWLI� VDSWDQDQ� YH� VRQRJUDILN� RODUDN� YDU� ROGX÷X�
NDQÕWODQDQ� W�P� WLURLG� QRG�OOHULQH� LQFH� L÷QH� DVSLUDV\RQ�
EL\RSVLVL� \DSÕOPDVÕ� úHNOLQGHGLU� ������ 6HULPL]GH�
UDVWODQWÕVDO� IRNDO� )'*� WXWXOXPX� VDSWDQDQ� ���� KDVWDQÕQ�
\DNODúÕN�\DUÕVÕQD�����,6) tiroid bezine y|QHOLN�LOHUL�WHWNLN�
\DSÕOPDGÕ÷Õ� J|U�OP�úW�U�� %X� \�NVHN� RUDQÕQ� \DúDP�
EHNOHQWLVLQLQ� G�ú�N� ROPDVÕQD�� KDVWDQÕQ� JHQHO� GXUXP�
ER]XNOX÷XQD� YH\D� WHWNLN� UHGGLQH� ED÷OÕ� RODELOHFH÷L�
G�ú�Q�OPHNWHGLU� 

Sonuç 

dDOÕúPDPÕ]ÕQ� VRQXoODUÕQD� J|UH� )'*� 3(7�%7�
J|U�QW�OHPH�VÕUDVÕQGD�VDSWDQDQ�UDVWODQWÕVDO�IRNDO�DUWPÕú�
)'*� WXWXOXPX� RODQ� OH]\RQODUGD� PDOLJQLWH� RUDQÕQÕQ�
\�NVHN� ROGX÷X� VDSWDQPÕú ROXS�� LOHUL� GH÷HUOHQGLUPHQLQ�
JHUHNOLOL÷L�YXUJXODQPDNWDGÕU� 
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FDG PET�%7� J|U�QW�OHPH� \DSÕOPÕú� YH� EXOJXODU�
RSHUDV\RQ�VRQUDVÕ�SDWRORML�VRQXoODUÕ�LOH�NDUúÕODúWÕUÕOPÕúWÕU��
3(7�%7� J|U�QW�OHULQGH� PXOWLQRG�OHU� JXDWUGD� GRPLQDQW�
QRG�OGH�� KXUWOH� K�FUHOL� DGHQRP� YH� IROOLN�OHU� DGHQRP�
WDQÕVÕ�DODQ�KDVWDODUGD� WLURLG�EH]LQGH�LOJLOL� ORNDOL]Dsyonda 
IRNDO� EHOLUJLQ� DUWPÕú� )'*� WXWXOXPX� ROGX÷XQX�
VDSWDPÕúODUGÕU�� %X� KDVWD� JUXEXQXQ� SUVmax GH÷HUL�
SDWRORMLN� LQFHOHPH� VRQXFX� EHQLJQ� RODQ� GL÷HU� KDVWDODUOD�
NÕ\DVODQGÕ÷ÕQGD� EHOLUJLQ� ID]OD�� PDOLJQLWH� WDQÕVÕ� DODQ�
KDVWDODUÕQ� GH÷HUOHUL\OH� NDUúÕODúWÕUÕOGÕ÷ÕQGD� LVH NÕVPHQ�
G�ú�NW�U�� %XQXQOD� ELUOLNWH� PDOLJQ� QDW�UGH� ROPDODUÕQD�
UD÷PHQ�SDSLOOHU�WLURLG�NDUVLQRPXQXQ�ED]Õ�DOW�JUXSODUÕQGD�
YH� E|EUHN� K�FUHOL� NDUVLQRPXQ� WLURLG� EH]L� PHWDVWD]ÕQGD�
G�ú�N�G�]H\OL�)'*�WXWXOXPXQXQ�VDSWDQGÕ÷Õ ELOGLULOPLúWLU. 
Nayan ve ark. (19) ait metaDQDOL]� oDOÕúPDVÕQGD�PDOLJQ�
WLURLG� LQVLGDQWHORPDODUÕ� LoLQ� cut-off SUVmax GH÷HUL� �,3 
RODUDN�|QHULOPLúWLU�� 
5DG\RL\RW� NRQVDQWUDV\RQX� \HWHQH÷L� VÕQÕUOÕ� RODQ� D]�
GLIHUDQVL\H� WLURLG� PDOLJQLWHOHULQLQ� PHWDEROLN� DoÕGDQ�
\�NVHN� DNWLYLWH� J|VWHUGL÷L� ELOLQPHNWHGLU� ���-22)�� *�QFHO�
\DNODúÕPGD� L\L� GLIHUDQVL\H� WLURLG�PDOLJQLWHOHULQGH�\�NVHN�
WLURJOREXOLQ� GH÷HUL� VDSWDQPDVÕ� YH� ø\RG-���� W�P� Y�FXW�
WDUDPD� VLQWLJUDILVLQGH� SDWRORMLN� EXOJX� VDSWDQPDPDVÕ�
GXUXPXQGD�)'*�3(7�%7�J|U�QW�OHPH� LOH� LOHUL� LQFHOHPH�
\DSÕOPDVÕ� J�QGHPH� JHOPHNWHGLU�� %u hasta 
SRS�ODV\RQXQGDQ \DSÕODQ� oDOÕúPDODUGD� )'*� WXWXOXPX�
DUWÕúÕ�LOH�DJUHVLI�WLSWH�PDOLJQ�W�P|U�VDSWDQPDVÕ�DUDVÕQGD�
SR]LWLI� ELU� LOLúNL� RUWD\D� NRQXOPXúWXU� ������ dDOÕúPDPÕ]GD�
PDOLJQ� YH� EHQLJQ� OH]\RQODU� DUDVÕQGD�SUVmax DoÕVÕQGDQ�
LVWDWLNVHO� RODUDN� DQODPOÕ� ELU� IDUN� EXOXQPDPÕú� ROXS��
OLWHUDW�UGH� EXQXQOD� X\XPOX� oDOÕúPDODU� PHYFXWWXU� ������
Nayan ve ark. (19) PHWDDQDOL]� oDOÕúPDVÕQGD� EHQLJQ� ��
PDOLJQ�D\ÕUÕPÕQÕQ�SUVmax GH÷HUL� LOH�GH÷HUOHQGLULOPHVLQLQ�
P�PN�Q� RODPD\DFD÷Õ� EHOLUWLOPLúWLU�� dDOÕúPDPÕ]GD�
EHQLJQ� OH]\RQODUÕQ� SUVmax GH÷HUOHUL� �,1-��� DUDVÕQGD�
ROXS��RUWDQFD�GH÷HUL����� LGL��/LWHUDW�UGH� LVH�EHQLJQ�WLURLG�
QRG�OOHULQGH� SUVmax GH÷HUL� �,0-9,��� RUWDQFD� GH÷HU� LVH�
2,4 olarak bildirilmektedir ������ %HQLJQ� OH]\RQODUÕQ�
SUVmax GH÷HUOHULQLQ� GL÷HU� oDOÕúPDODUOD� NDUúÕODú-
WÕUÕOGÕ÷ÕQGD VHULPL]GH� \�NVHN� ROGX÷X� J|]OHQPHNWHGLU��
%7¶GH� KLSRGHQV� |]HOOLNWH� ROXS�� DUWPÕú� )'*� WXWXOXPX�

ROPD\DQ�QRG�OOHULQ�oDOÕúPD�JUXEXPX]D�GDKLO�HGLOPHPLú�
ROPDVÕQÕQ�EX�IDUNOÕOÕ÷D�QHGHQ�ROGX÷X�G�ú�Q�OPHNWHGLU� 
dDOÕúPDPÕ]GD� HN� ELU� YHUL� RODUDN�� ��� KDVWDQÕQ� WLURLG�
bezinGH� WDNLS� 3(7�%7� J|U�QW�OHPHOHULQGH� L]OHQPH\HQ�
IRNDO�DUWPÕú�)'*�WXWXOXPX�VDSWDQPÕú�ROXS��ND\ÕWODUGD�EX�
KDVWDODU� LOH� LOJLOL� YHUL� ROPDPDVÕ� QHGHQL\OH�
GH÷HUOHQGLULOHPHPLúWLU�� /LWHUDW�U� oDOÕúPDODUÕQGD� EHQ]HU�
bulguyu bildiren makale tespit edilmemekle birlikte, 
bXOJXQXQ�D\UÕFÕ� WDQÕVÕQGD� IRNDO� EDNWHUL\HO� WLURLGLW�� WHGDYL�
\DQÕWÕ�YHUHQ�PHWDVWD]�G�ú�Q�OP�úW�U�� 
%X�J�QH�NDGDU�)'*�3(7�%7�YH� WLURLG� LQVLGDQWHORPDODUÕ�
LOH� LOJLOL� ROGXNoD� ID]OD� VD\ÕGD� DUDúWÕUPD� \DSÕOPÕú� ROXS��
)'*� 3(7�%7� J|U�QW�OHPH� LOH� VDSWDQDQ� WLURLG�
insidaQWHORPD� RUDQÕ���,1-4,3 ve malignite riski %10,3-
��� DUDVÕQGD� ELOGLULOPLúWLU� �����-����� ����� \ÕOÕQGD� 1D\DQ�
ve ark. (19) \DSWÕ÷Õ� PHWD-DQDOLWLN� oDOÕúPD\D� J|UH� )'*�
SR]LWLI� WLURLG� LQVLGDQWHORPDODUÕQGD� PDOLJQLWH� VDSWDQPD�
\�]GHVL� ���,�� RODUDN� DoÕNODQPÕúWÕU�� dDOÕúPDPÕ]GD� EX�
oran %25,�� RODUDN� KHVDSODQPÕú� ROXS� OLWHUDW�UOH�
X\XPOXGXU�� /LWHUDW�UH� J|UH� NOLQLV\HQOHULQ� WLURLG�
LQVLGHQWHORPDODUÕQD� \DNODúÕPÕ� ROGXNoD� E�\�N� IDUNOÕOÕNODU�
J|VWHUPHNOH� ELUOLNWH�� American Thyroid Association 
(ATA) NÕODYX]XQXQ�|QHULVL�3(7�%7�J|U�QW�OHmede FDG 
SR]LWLI� VDSWDQDQ� YH� VRQRJUDILN� RODUDN� YDU� ROGX÷X�
NDQÕWODQDQ� W�P� WLURLG� QRG�OOHULQH� LQFH� L÷QH� DVSLUDV\RQ�
EL\RSVLVL� \DSÕOPDVÕ� úHNOLQGHGLU� ������ 6HULPL]GH�
UDVWODQWÕVDO� IRNDO� )'*� WXWXOXPX� VDSWDQDQ� ���� KDVWDQÕQ�
\DNODúÕN�\DUÕVÕQD�����,6) tiroid bezine y|QHOLN�LOHUL�WHWNLN�
\DSÕOPDGÕ÷Õ� J|U�OP�úW�U�� %X� \�NVHN� RUDQÕQ� \DúDP�
EHNOHQWLVLQLQ� G�ú�N� ROPDVÕQD�� KDVWDQÕQ� JHQHO� GXUXP�
ER]XNOX÷XQD� YH\D� WHWNLN� UHGGLQH� ED÷OÕ� RODELOHFH÷L�
G�ú�Q�OPHNWHGLU� 

Sonuç 

dDOÕúPDPÕ]ÕQ� VRQXoODUÕQD� J|UH� )'*� 3(7�%7�
J|U�QW�OHPH�VÕUDVÕQGD�VDSWDQDQ�UDVWODQWÕVDO�IRNDO�DUWPÕú�
)'*� WXWXOXPX� RODQ� OH]\RQODUGD� PDOLJQLWH� RUDQÕQÕQ�
\�NVHN� ROGX÷X� VDSWDQPÕú ROXS�� LOHUL� GH÷HUOHQGLUPHQLQ�
JHUHNOLOL÷L�YXUJXODQPDNWDGÕU� 
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Zoledronik asit uygulamasının meme kanseri hücre hattı (MCF 7) kanser kök 
hücrelerinin üzerine otofaji gen seviyesindeki etkilerinin araştırılması 
Investigation of the effects of zoledronic acid in breast cancer stem cell line (MCF 7) for 
autophagic gene level 
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Öz 
Amaç: Zoledronik asit (ZA) uygulanmış meme kanser kök hücrelerinde (KKH), kanser kök hücresi ve otofaji ile ilişkili 
gen ekspresyonlarındaki farklılıkları incelemek. 
Gereç ve Yöntem: CD44yüksek/CD24yüksek yüzey belirteçleri pozitif olan MCF-7 meme kanseri hücre hattından KKH’ler 
akış sitometri metodu ile izole edilmiştir. ZA tedavisi uygulanmış ve uygulanmamış olan KKH gruplarının toplam RNA 
izolasyonu için cDNA sentezlenmiştir. Son olarak 41 adet otofaji için başlıca ilişkili olabilecek genlerin ekspresyon 
seviyeleri qRT-PCR analizi ile incelenmiştir. 

Bulgular: ZA tedavisi uygulanan grup tedavi uygulanmayan grup ile karşılaştırıldığında TGM2, TNF, HSPA8 
genlerinin azalmış regüle olduğu ve HSP90AA1 geninin artmış regüle olduğu görülmüştür.  

Sonuç: Otofaji ile ilişkili genlerin ekspresyon profillerinde ZA tedavisi uygulanan ve uygulanmayan gruplar arasında 
anlamlı farklar bulunmuştur. Bu bulgular, KKH’lerine karşı hedef olabilecek daha etkili tedavi ajanları geliştirilebilmesi 
için önemli katkılar sağlayabilir. 

Anahtar Sözcükler: Otofaji, kanser kök hücresi, zoledronik asit, tümör nekrozis faktör, ısı şok proteini (HSP 90). 

Abstract 
Aim: In this study we examined differences in the expression of genes associated with autophagy and CSCs for the 
treatment ZA applied via taking breast cancer stem cells as models. 
Materials and Methods: CSCs with CD44high/CD24high surface markers have been isolated from the MCF-7 breast 
cancer cell line with flow cytometry methods. cDNA was synthesized for ZA treatment applied and not applied CSC 
group with total RNA isolation. Then, 41 essential autophagy-related gene expression levels were analyzed by qRT-
PCR array analysis.  
Results: When ZA treatment administrated group compared with non-treatment group, downregulation of TGM2, 
TNF, HSPA8 and upregulation of HSP90AA1 was detected.  
Conclusion: There are differences of expression profiles of genes related to autophagy between ZA treated and 
non-ZA tread group. These findings may provide important information towards us to target CSCs to develop more 
effective treatments. 
Keywords: Autophagy, cancer stem cell, zoleodronic acid, TNF, heat shock protein (HSP90). 
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Giriş 

Meme kanseri dünya çapında önemli bir sağlık yükü 
oluşturmaktadır. Kadınlar arasında, 2012’de küresel 
düzeyde 1.7 milyon yeni tanı ile en sık görülen kanserdir. 
Tüm kanserlerin %25’ini oluşturup dünyada en sık 
görülen ikinci kanser tipidir. Birçok ülkede kadınların ana 
ölüm sebebidir. Düşük gelirli ülkelerde bu kanserden 
ölümler daha sıktır (1). Meme kanserinde mortalite 
genellikle primer tümör kaynaklı gerçekleşmezken; 
bunun yerine sıklıkla uzak organlara olan metastazlar 
nedeniyle gerçekleşmektedir (2). Mortalite, hastaların 
yaklaşık %50’sinde kemik metastazı ile koreledir ve bu 
nedenle bu hastalarda kemik bütünlüğünü koruyabilmek 
oldukça önemlidir (3). Zoledronik Asit (ZA), prostat, 
akciğer ve kolorektal kanserler gibi bazı solid tümörlerin 
tedavisinde kullanılan bir üçüncü jenerasyon bifosfonattır 
(BP) (4). ZA, iskelet sistemi komplikasyonlarını azaltmak 
amacıyla osteolitik lezyonları bulunan meme kanserli 
hastalarda kullanılmaktadır. BP’lar, Ras, Rho ve Rac gibi 
küçük GTPaz’ların lipid frenilasyonlarını engelleyerek ve 
sonuç olarak ilişkili olduğu sinyal yolaklarını bloke edip 
osteoklast ve tümör hücrelerinin apoptozunu 
indükleyerek, aktivitesi mevalonat yolağı için kritik olan 
farnesil bisphosfanat (FPP) sentezini inhibe 
etmektedirler (5,6). ZA’nın in vitro anti-kanser aktivitesi, 
migrasyon, invazyon, adezyon ve proliferasyon azalması 
ve kanser hücrelerinin apoptozunun artması ile koreledir 
(7,8). ZA’nın insan prostat kanseri hücrelerinde otofajik 
hücre ölümünü aktiflediği gösterilmiştir (9). ZA’nın 
indüklediği apoptoz ve inhibe ettiği koloni oluşumuna 
artmış otofaji eşlik etmektedir (10).  

Tümör dokusu değişik hücre tiplerini içeren kompleks ve 
heterojen hücre popülasyonlarında oluşmaktadır. Son 
yıllarda yapılan çalışmalarda, bu heterojenik hücre 
popülasyonları arasında kanser kök hücresi (KKH) adı 
verilen bir grup hücre tanımlanmıştır. Bu hücreler, tümör 
dokusu içinde varlıklarını sürdüren ve normal kök 
hücrelerin özelliklerine sahip olan hücrelerdir. KKH’leri 
kendi kendilerini yenileme ve farklı tümör alt gruplarına 
kaynak olabilme özellikleri ile tümör kitlesinin genelini 
oluşturan daha az tümörijenik kanser hücrelerinden 
(kanser kök hücresi olmayan kanser hücresi/ non-KKH) 
ayrılan küçük bir hücre popülasyonudur (11). KKH’lerini 
izole edip bu hücrelerin özelliklerini ve karakteristiklerini 
tanımlayabilmek, kanser tanı ve tedavisini anlamaya 
yönelen çalışmalar için anahtar rol oynamaktadır. 

KKH’lerinin, kendini yenileme ve/ veya farklılaşma gibi 
fonksiyonel özellikleri ve kullandıkları sinyal yolakları 
normal kök hücreler ile benzerdir. Normal kök hücreler 
ve KKH’leri arasındaki temel fark bu ortak sinyal 
yolaklarının KKH’deki düzenlenmesinde ortaya çıkan 
değişikliklerdir (11,12). Bu kendini yenileme ve 
farklılaşma özelliği bulunan KKH’leri sadece yeni tümör 
oluşumundan sorumlu olmayıp rekürrensler ve 

kemoterapi direncinden de muhtemel olarak sorumlu 
hücrelerdir (13). Yapılan son çalışmalar bu hipotezi 
destekler ve KKH’lerinin farklılaşmasını indüklemede 
birçok faktör olduğunu ortaya koymaktadır (14).  

Hücre ölümünün düzenlenmesi, embriyonik gelişim ve 
doku homeostazisinde önemli bir ilk basamaktır. 
Bununla beraber, apoptotik mekanizmaların tetiklenmesi 
ve patolojik olayların tespit edilmesi hem hastalıkların 
yönetilmesinde hem de ilaç direncinde rol oynamaktadır. 
Son yıllarda hücrede ve dokuda hücre ölümünü kontrol 
eden birçok yolak tanımlanmıştır. Buna rağmen, 
embriyonik gelişim, homeostazis ve doku 
reorganizasyonunun kanser gibi patolojik koşullara 
katkıda bulunmasında etkili ve özellikle kontrol 
mekanizmalarında yer alan moleküller halen yapılan 
çalışmaların önemli miktarını oluşturmaktadır. Hücre 
ölümü sırasında oluşan morfolojik değişikliklerin 
apoptozis veya programlı hücre ölümü tip II olarak 
tanımlanan otofaji kaynaklı olduğunu anlamak zor 
olabilmektedir. Otofaji, membran biyogenezi, membran 
yeniden şekillenmesi ve veziküler trafiğinde içinde yer 
aldığı, birçok hastalıkla önemli rol oynayan katabolik bir 
süreçtir (15). Otofaji sırasında moleküler kontrol 
mekanizmaları apoptotik sinyal yolaklarını tetikleyerek 
hücre ölümüne neden olabilirler ancak bu süreci kontrol 
eden mekanizmaları ayırt etmek her zaman mümkün 
olamamaktadır (16). 

Son çalışmalar otofajinin normal embriyonik gelişim ve 
doku kök hücrelerinin düzenlenmesindeki birçok 
fonksiyonunun yanı sıra KKH’lerinin kökeni, devamı ve 
sistemik dağılımında da önemli roller aldığına işaret 
etmektedir. Otofajinin, birçok KKH’nin yanı sıra 
embriyonik kök hücrelerin (EKH), hematopoietik doku 
başta olmak üzere çoğu doku kök hücresinin 
düzenlenmesinde yerini gösteren birçok veri 
toplanmaktadır (17).  

Çalışmamızda ZA’nın meme kanseri hücre hattından 
(MCF 7) izole edilen KKH’lerine etkisinin incelenmesi 
amaçlanmıştır. Meme KKH’lerinin apoptoz/otofaji 
süreçlerine ZA’nın etkileri gen seviyesinde yapılan 
deneyler ile gösterilmiştir. Bu çalışmada, KKH’lerinde 
apoptoz/otofaji süreçlerini oluşturabilecek faktörleri ve 
oluşum mekanizmalarını daha iyi anlamak hedeflen-
mektedir. Bu şekilde, pahalı, birçok yan etkisi olan 
kemoterapi ve radyoterapi gibi uzun süreli tedavilere 
dirence, nüksler ve metastazlara sebep olduğu 
düşünülen KKH’lerinin hücre ölüm mekanizmalarını daha 
iyi anlayabilmenin gelecek tedaviye yönelik çalışmalar 
için öncü olabileceğine inanılmaktadır. 

Gereç ve Yöntem 
Hücre kültürü 
İnsan meme kanseri hücre hattı MCF7, American Type 
Culture Collection’dan (Manasas, VA, USA) temin 



34   Ege Tıp Dergisi 

 

edilmiştir. Hücreler, %10 fetal bovin serumu (FBS) 
(Gibco, Invitrogen Life Technologies, Paisley, UK), %1 
penisilin ve streptomisin (Sigma-Aldrich, St Louis, MO, 
USA) içeren RPMI 1640 (Lonza, Basel, Switzerland) 
kültür besiyerinde, 37°C nemli atmosfere sahip %5 CO2 
varlığındaki inkübatör içinde büyütülmüştür. Hücreler 
yaklaşık flask içinde %80 yoğunluğa ulaşıldığında %0.05 
tripsin (Sigma-Aldrich) ve tripsini inaktive etmek için 
RPMI 1640 kullanılarak, 5dk 1000 rpm’de Eppendorf 
Centrifuge 5804R ile santrifüje edilerek standart pasaj 
protokolleri ile pasajlanmıştır. Santrifüj sonrası hücreler 
tekrar kültür besiyeri ile süspansiyon haline getirilmiştir 
ve hücre kültürü flasklarına konularak aynı inkübatör 
koşullarında büyütülmeye devam edilmiştir.  

Floresan aktive hücre seçimi (FACS) 
Toplamadan önce flask içinde hücre yoğunluğunun 
%80’e ulaşması beklenmiştir. Hücre seçimi için hücreler 
enzimatik olmayan hücre ayırma solüsyonu (Sigma-
Aldrich) kullanılarak yüzeyden ayrılmış ve santrifüj 
sonrasında Dulbecco's phosphate-buffered saline 
(DPBS, Invitrogen, USA)’de resüspanse edilmişlerdir. 
Yaklaşık olarak 5x104 hücre akış sitometrisinde seçim 
için kullanılacak olan CD44 ve CD24 antikorları ile 
(1:100 in FACS yıkama ile 0.5% bovine serum albumin; 
2mM NaN3 and 5mM EDTA) 15 dakika, 4°C’de inkübe 
edilmiştir. MCF 7 hücreleri için, PE-etiketli CD24 ve 
FITC-etiketli CD44 monoklonal antikorları kullanılmıştır. 
İnkübasyon sonrasında hücreler santrifüje edilmiş ve 
yıkanarak tekrar süspanse edilmişlerdir. Hücreler, FACS 
(FACSAria; BD Biosciences, San Jose, CA, USA) 
makinesi kullanılarak CD44yüksek/CD24yüksek 
popülasyonda olacak şekilde seçilmişlerdir (18) ve 
sonucunda yüzey belirteci pozitif olan hücre grubu ve 
negatif olan hücre grubu olarak ayrılmışlardır. Bu 
grupların saflıkları ayırma sonrası FACS Aria flow 
sitometrisi analizi ile değerlendirilmiş ve %85 ve 
üzerindeki saflığa sahip örnekler deneylerde 
kullanılmıştır.  

ZA uygulanması 
Hücreler, düz zeminli 6 kuyucuklu hücre kültürü 
plakalarına, her bir kuyucukta 1x105 yoğunluğunda 
hücre olacak şekilde kültür besi yeri içinde plakaya 
yapışması için inkübatörde gece boyunca bırakılmıştır. 
Sonrasında hücrelere 100 µM konsantrasyonunda ZA 
uygulanmış ve hücreler 72 saat boyunca 37°C nemli 
atmosfere sahip 5% CO2 varlığındaki inkübatörde inkübe 
edilmişlerdir. Kontrol grubu hücreleri, aynı inkübatör 
şartlarında ve aynı hücre yoğunluğunda 6 kuyucuklu 
plakalara ekilerek sadece hücre kültürü besi yeri 
uygulanarak aynı sürede inkübatörde büyütülmüşlerdir. 
Polimeraz zincir reaksiyonu (PCR) sekanslama 
Yüzey belirteci pozitif veya negatif olarak ayrılmış 
hücrelerin toplam RNA’sı ‘miRNeasy’ (Kit Qiagen, 
Germany) kullanılarak ayrılmıştır ve cDNA sentezi 

‘SuperArray Kit’ (SA Biosciences, CA, C-03) kullanılarak 
gerçekleştirilmiştir. Kök hücre spesifik gen ekspresyon 
profili Roche Custom Panel 384 ile üreticinin talimatları 
izlenerek PCR sekanslama metodu ile 
gerçekleştirilmiştir. Toplam RNA, tüm serbest 
sferoitlerden veya tek katmanlı hücre 
popülasyonlarından izole edilmiştir. Toplam RNA 1 μg 
DNaz ile muamele edilmiş ve cDNA ‘RT2 First Strand 
Kit’ ile hazırlanmıştır. cDNA kontrol ve test çiftleri ‘RT2 
qPCR Master Mix’ solüsyonu ile karıştırılarak 41 adet 
kök hücre ilişkili gen ve her analiz için kontrol house-
keeping genlerinin probunu içeren 96 kuyucuklu PCR 
sekanslama plakalarına gönderilmiştir. Amplifikasyon 
işlemi verileri (her genin Ct değerinin değişimi), 
LightCycler 480 (LC 480, Roche Molecular Systems) 
kullanılarak gerçekleştirilen gerçek zamanlı PCR 
sonrasında elde edilmiş ve sistem yazılımı ile analiz 
edilmiştir. Seçilim kriteri olarak iki kat ve üzeri değişimler 
kabul edilmiştir.  

İstatistiksel analiz 
Tüm deneyler 3 kez tekrarlanarak yürütülmüştür. 
İstatistiksel analiz, tek yönlü varyans analizi ve ardından 
Tukey's veya Dunett's post hoc testi kullanılarak 
yapılmıştır. p<0.05 istatistiksel anlamlı fark olarak kabul 
edilmiştir. 

Bulgular 

CD44yüksek/CD24yüksek Yüzey belirteçleri ile seçilmiş/ 
seçilmemiş hücre alt gruplarının saflık ve ayrım analizi  

MCF 7 insan meme kanseri hücre hattı hücreleri CD44 
ve CD24 yüzey belirteçleri ile FACS yöntemi ile 
ayrılmışlardır. MCF 7 KKH ve non-KKH’si oranlarının 
seçilmiş hücreler için 3.9 ± 5.4 ve seçilmemiş hücreler 
için 96.1± 5.4 olduğu gösterilmiştir. Ayırma sonrası 
analizi ile seçilmiş hücrelerin saflığının %85 ve üzerinde 
olduğu belirlenmiştir. 

RT-PCR analizi 
MCF 7 KKH’lerinin ZA uygulanmış veya kontrol 
gruplarının karşılaştırılmalı incelenen 41 geninde 
ekspresyon değişimleri tespit edilmiştir (Şekil 1). Gen 
ekspresyonlarının fold change değerleri Tablo-1’de 
gösterilmiştir. HSP90AA1 (1. Var.), HSPA8 (2. Var.), 
TGM2 ve TNF genleri için ZA uygulanmış veya kontrol 
gruplarının karşılaştırılmasında anlamlı değişim 
gözlemlenmiştir. ZA tedavisi uygulanan grup 
uygulanmayan ile karşılaştırıldığında, TGM2, TNF ve 
HSPA8 genleri azalmış regüle olurken HSP90AA1 
geninin artmış regüle olduğu görülmüştür. 

Özellikle vurgulamak gerekirse TNF ile ilişkili olan NFkB, 
tüm vücut hücrelerinde ifade edilen AKT 1 ve apoptoz ile 
ilişkili olan BAX, Bcl- 2 ve Caspaz 3 düzeylerinde 
guruplar arasında anlamlı fark saptanmamıştır. 
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Şekil-1. MCF 7 KKH’lerindeki ZA uygulanan ve uygulanmayan grupların otofaji ilişkili gen ekspresyonlarındaki anlamlı değişimlerin gösterimi. 

Tablo-1. Otofaji İlişkili Genlerin Ekspresyonlarının MCF 7 KKH’lerinin ZA Uygulanmış/Kontrol Gruplarındaki Fold Change Değerleri. 
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Tartışma 

Diğer doku kök hücreleri gibi KKH’leri de kendilerini 
yenileyebilen hücrelerdir. Bu hücreler ayrıca 
kemoterapötiklere ve radyoterapiye dirençlidirler ve 
bulundukları dokulardan farklı dokularda çoğalabilirler. 
Günümüzde, kanser tedavisinin zorluklarını KKH'lerin bu 
özelliklerine bağlamak yanlış değildir. Bu sebeplerle 
kanserin tedavisinde, KKH'lerini hedef almak doğru 
yaklaşım olacaktır. KKH’lerini özetlemek gerekirse; 
1.Kendini yenileyebilme, 2.Farklılaşma, 3. 
Kemoradyoterapi ve otofaji / apoptoz gibi hücre ölüm 
çeşitlerine karşı dirençli olmak gibi 3 temel özelliğe 
sahiptirler (19). Otofaji, tüm hücrelerde var olan; protein 
sirkülasyonu ve organellerin düzenlenmesi ile 
homeostazı destekleyen temel bir mekanizmadır. Yeni 
çalışmalar, otofajinin, normal embriyonik ve doku kök 
hücrelerindeki birçok işlevinin yanı sıra KKH'lerinin 
kökeni, sürdürülmesi ve sistemik dağılımında da önemli 
bir rol oynadığını düşündürmektedir. KKH’lerinin 
biyofiziksel stresli çevre koşullarında toleransının 
artmasını, kök hücre özelliklerini sürdürürken kök hücre 
popülasyonunu arttırmasını, otofajinin nasıl 
sağlayabildiği maalesef az sayıda çalışma ile 
gösterilebilmiştir (17). Son zamanlarda yapılan birçok 
çalışmada, apoptoz ile otofaji yolağının moleküler 
seviyedeki karmaşık ilişkileri düzenlenebilir, aynı sinyal 
bağlantısı ile yönlendirilebilir ve bazı ortak proteinlerin bu 
iki sistemin her biriyle olan ilişkilerini düzenliyor olmaları 
muhtemeldir (20). KKH'leri ile otofaji / apoptoz 
arasındaki ilişki ağı tam olarak ortaya konmamıştır. 
Bizim çalışmamızda ZA uygulanmış ve uygulanmamış 
olan KKH’leri arasındaki farklılıkların otofajik 
mekanizmalar aracılığı ile olup olmadığı incelenmiştir. 
ZA tedavisi uygulanan grup uygulanmayan ile 
karşılaştırıldığında, TGM2, TNF ve HSPA8 genleri 
azalmış regüle olurken HSP90AA1 geninin artmış regüle 
olduğu gözlemlenmiştir. 

Tümör nekroz faktörü (TNF) ile ilişkili apoptozu 
indükleyen ligand (TRAIL), TNF süper ailesine aittir ve 
ekstrinsik apoptoz yolunu aktive ederek apoptozu 
başlatabilmektedir (21). Normal hücrelere zarar 
vermeden kanser hücrelerinde apoptozu seçici olarak 
indükleyebilmektedir (22). Kanser hücrelerinde otofajinin 
hayatta kalma mekanizması olup olmadığı veya tip 2 
programlı hücre ölümü ile ilişkili olup olmadığı halen 
belirsizdir (23). Özellikle immun sistem hücrelerinde, 
TNF reseptör ailesinden Fas’ın Fas liganda (FasL) 
bağlanması, ekstrinsik apoptotik yolağın aktiflenmesi için 
bir uyarıdır. Bu bağlanma, Fas'ın oligomerleşmesine yol 
açar ve Fas (reseptör), FADD (adaptör) ve kaspaz 8 ile 
ölüm kompleksi tarafından idameli kaspazların 
aktivasyonuyla sonuçlanır. Fas ayrıca RIP kinaz 
aracılığıyla kaspazlardan bağımsız olarak hücre 
ölümüne neden olabilmektedir. Fakat bu kaspaz 

bağımsız hücre ölümünün moleküler mekanizmaları net 
olarak bilinmemektedir. Çalışmalar, kaspaz 8'in RIP 
kinazı parçalayıp bu yolağı ortadan kaldırdığını 
göstermiştir (24). Kaspaz 8’in bloke edilerek otofajinin 
RIP kinaz ile uyarılması, oksidatif stres ve katalaz 
degredasyonu ilişkili hücre ölümüne neden olmaktadır 
(25). Bütün bu bulgular, otofaji / apoptoz arasındaki 
ilişkinin, hücre ölümü veya sağ kalımı kararını 
reseptörleri aracılığıyla hücre ölümünü aktifleyerek 
etkilediğini göstermektedir (20). Bizim çalışmamızda, ZA 
uygulanmamış grup ile karşılaştırıldığında gözlemlenmiş 
olan ZA uygulanmış gruptaki düşük TNF seviyeleri, 
literatürde sunulan bilgilerin aksine apotozis inhibitörleri 
(IAP) ailesi proteinleri ile ilişkilendirilmektedir. 

Birçok çalışmada, IAP ailesinin ve TNF reseptör (TNFR) 
ailesinin proteinlerinin aynı sinyal iletim yolaklarını 
kullandıkları gösterilmiştir. TNFR ailesinin tüm üyelerinin 
hücre içi parçaları değişiklikler gösterebiliyor olmasına 
rağmen, hücre dışı kısımları benzer aminoasit sekansı 
paylaşmaktadır. TNFR1 ve TNFR2 bu ailenin önemli 
temsilcilerindendir (26). İnsan c-IAP1 ve c-IAP2 proteinleri 
TNFR2 reseptör kompleksiyle olan bağlantılarıyla 
keşfedilmiştir (27). c-IAP2, fonksiyonel olarak TNF’nin 
NFkB’yi indükleme yoluna dahildir ve apoptozisten 
korunmada rol oynamaktadır. İlk olarak, TNF'nin NFkB 
aracılığıyla c-IPA2 ekspresyonunu indüklediği 
gösterilmiştir. Daha sonra, c-IAP2'nin artmış 
ekspresyonunun, TNFR1 aracılığıyla TNF ile indüklenen 
hücre ölümünü baskıladığı gösterilmiştir. Sonuç olarak, c-
IAP2'nin TNF ile indüklenen apoptozu baskılamak için 
NFkB'nin rol aldığı sinyal yollarında kritik bir role sahip 
olduğunu söylenebilmektedir (28).  

Transglutaminaz 2 (TGM2), GTP bağlanma aktivitesi, 
kalsiyum bağımlı protein çaprazlanması, protein disülfit 
izomeraz aktivitesi, serin/treonin kinaz aktivitesi ve 
inflamasyon gibi çok çeşitli reaksiyonları katalizleyen hem 
yapısal hem de enzimatik proteindir ve yara iyileşmesi ve 
kanser gibi önemli olaylarda anahtar rol oynamaktadır. 
Çalışmalar, epidermal KKH'lerinin, kanser kök hücresi 
olmayan tümör hücrelerine kıyasla oldukça yüksek 
miktarda TGM2 depoladığını göstermektedir. Çeşitli 
knockdown ve inhibitör çalışmaları ile, TGM2'nin sağ 
kalım, göç ve EKH'nin invazyonu için gerekli olduğu 
gösterilmiştir. TGM2'nin inhibisyonu EKH'lerde apoptozu 
aktive eder. TGM2'nin, aynı epidermal skuamöz kanser 
hücrelerinde arttığı gibi EKH’lerde de oldukça spesifik ve 
belirgin şekilde yükseldiği gösterildiğinde, buna bağlı 
olarak EKH sağ kalımında rol aldığı düşünülmektedir 
(29,30). Bizim çalışmamızda, ZA uygulanmış olan KKH’si 
TGM2 ekspresyonunun kontrol gurubu TGM2 
ekspresyonuna göre azaldığı gözlemlenmiştir. ZA tedavisi 
ile KKH’lerinde TGM2’nin azalmış olması ve bunun 
sonucunda muhtemel olarak indüklenmiş olabilecek 
apoptoz, TGM2’nin KKH’lerinin sağ kalımındaki kritik 
yerine işaret etmektedir. Gerçekleştirilebilecek olan 
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tedaviye yönelik çalışmalarda, TGM2 hedef alınması 
terapötik ajan geliştirilmesinde pozitif sonuçlar 
alınabilineceğine işaret etmektedir.  

Isı şok proteinleri (HSP) programlanmış hücre ölüm 
yollarının çeşitli yerlerinde etkilidirler. HSP70 ailesi, 
proliferasyon invazyon ve metastaz gibi tümörigenez 
fenotipleriyle ilişkilidir. Bu aile üyelerinin insan 
kanserlerindeki anti-apoptotik etkiyi artırdığı gösterilmiştir. 
HSPA8 de sürekli olarak eksprese olan bu aile üyesi bir 
moleküler şaperondur. HSPA8 geninin ekspresyonu, 
sodyum arsenit, organoklorin, nikel, kadmiyum, östrojen 
ve progesteron gibi faktörler tarafından 
düzenlenebilmektedir (31,32). HSPA8 geni, kanser 
hücrelerinin büyümesi için gereklidir ve bu hücrelerde aşırı 
ifade edilmektedir. Çalışmalarda, HSPA8 tükenmesi ile 
hücre proliferasyonunda önemli bir azalmanın olduğu açık 
deliller ile gösterilmiştir. HSPA8, siRNA transfeksiyonu 
yoluyla hem erken hem de geç apoptozu indüklemekle 
kalmaz, aynı zamanda S fazı yüzdesini de 
arttırabilmektedir (33). Bizim çalışmamızda, ZA 
uygulanmış olan KKH’si HSPA8 ekspresyonunun kontrol 
gurubu HSPA8 ekspresyonuna göre azaldığı 
gözlemlenmiştir. Bu azalma ile, otofaji ve apoptoz gibi 
programlanmış hücre ölüm mekanizmalarında da anlamlı 
oranda azalma olabileceği düşünülmektedir.  

İnsanlarda HSP90 birden çok izoforma sahiptir. HSP90α, 
hücresel stresle indüklenen iyi bilinen bir sitoplazmik 
izoformdur (34). İnsan T hücresindeki HSP90AA1 
ekspresyonu, IL-2, IL-4 IL-13 gibi sitokinler tarafından 
arttırılabilmektedir (35). Lösemide, HSP90α upregüledir ve 
hastalık prognozuyla korele olmaktadır (36). Artan 
Hsp90α düzeyleri meme ve pankreas kanserinde kötü 
prognozun bir göstergesidir (37). Hsp90α protein 
ekspresyonundaki değişikliğe rağmen, The Cancer 
Genome Atlas'a göre HSP90AA1 değişikliği çoğu kanser 

çeşidinde görülmemektedir (38). HSP90AA1 geninde 
homozigot delesyon oluştuğunda tümörlerde malignitenin 
azaldığı düşünülmektedir. Mide kanseri için karşılaştırmalı 
gen analizi çalışmalarında cerrahi sonrası HSP90AA1 
kaybı olan hastalarda daha iyi sonuçlar gözlenmiştir (39). 
Tümör biyopsilerinde HSP90α yokluğunun daha iyi klinik 
sonuçlar için bir biyobelirteç olduğunu gösterecek 
çalışmalar mevcuttur (40). Bizim çalışmamızda, ZA ile 
tedavi edilen KKH'leri ve tedavi edilmemiş KKH’si kontrol 
grubu HSP90AA1 gen ekspresyonları karşılaştırıldığında 
tedavi grubunda HSP90AA1 gen ekspresyonunda artış 
olduğu bulunmuştur. 

HSP90 onkogenezi destekleyen birçok protein ile 
etkileşim halindedir (41). Hücre içi fonksiyonlarının yanı 
sıra, yara iyileşmesi ve inflamasyon gibi ekstravazasyon 
veya metastaz benzeri malign hücre davranışlarına 
yardımcı olan süreçlerde hücre dışı olarak da 
salınmaktadır (42). Son araştırmalar ile uyarılmış 
fibroblastlardan da salınabileceği öne sürülmektedir. Bu 
nedenle, mevcut tüm veriler ileri kanser hastalarının kan 
plazmasında yüksek HSP90α seviyesini (43) ve ZA tedavi 
grubundaki HSP90AA1 geninin yüksek ekspresyonunu 
açıklayabilmektedir. 

Analiz edilen genler, sadece otofajik vakuollerden, 
membran protein hedeflemesinden, protein taşınımından, 
ubikitinasyon ve proteaz aktivitesini içeren gen grupları ile 
ilişkili değil aynı zamanda şaperon aracılı otofaji genlerinin 
oluşumunda rol oynayan genler olarak da 
sınıflandırılabilmektedirler. 

Sonuç 

HSP90AA1'in KKH ve TNF ile ilişkisi henüz tam olarak 
ortaya konamamıştır. Çalışmamızın sonuçları, bu iki 
molekülün gelecek günlerde kanser tedavilerinin 
geliştirilmesinde etkili olabileceğini göstermektedir. 
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.HPLN-patellar tendon-kemik otogrefti veya dörtlü semitendinöz otogreft 
NXOODQÕODUDN� DUWURVNRpLN� |Q� oDSUD]� ED÷� UHNRQVWUüNVL\RQX� X\JXODQDQ� ROJXODUÕQ�
X]XQ� G|QHP� NOLQLN� YH� UDG\RORMLN� VRQXoODUÕ� LOH� GRQ|U� VDKD� PRUELGLWLOHULQLQ�
NDUúÕODúWÕUÕOPDVÕ  
Comparison of long-term clinical, radiological and donor site morbidity results of the 
arthroscopic anterior cruciate ligament reconstruction by using bone-patellar tendon-
bone autograft or four-semitendinosus autograft 
$QÕO�0XUDW�g]W�UN�  (PLQ�7DúNÕUDQ� 
(JH�hQLYHUVLWHVL 7ÕS�)DN�OWHVL��2UWRSHGL�YH�7UDYPDWRORML�$QDELOLP�'DOÕ��ø]PLU��7�UNL\H 
 

Öz 
Amaç: dRN�VD\ÕGD�GH÷LúNHQLQ�DUDVÕQGDQ�|Q�oDSUD]�ED÷�NRSX÷X�VRQUDVÕ�NHPLN-patellar tendon-kemik otogrefti veya 
G|UWO��VHPLWHQGLQ|] RWRJUHIW�NXOODQÕODUDN�DUWURVNRSLN�|Q�oDSUD]�ED÷�UHNRQVWU�NVL\RQX�X\JXODQDQ� LNL�KDVWD�JUXEX� ile, 
KDVWDODUÕQ� X]XQ� G|QHP� WDNLELQGH� UDG\RORMLN�� NOLQLN� VRQXoODUÕQÕ�� GRQ|U� VDKD� PRUELGLWHOHULQL� GH÷HUOHQGLUPHN� YH�
NDUúÕODúWÕUPDN�DPDoODQPÕúWÕU� 
Gereç ve Yöntem: %X�oDOÕúPDdD��(JH�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�2UWRSHGL�YH 7UDYPDWRORML�SROLNOLQL÷LQe Ocak 1994 ve 
$UDOÕN������WDULKOHUL�DUDVÕQGD�DUWURVNRSLN�|Q�oDSUD]�ED÷�UHNRQVWU�NVL\RQX�DPHOL\DWÕ�RODQ����KDVWD�UHWURVSHNWLI�RODUDN�
GH÷HUOHQGLULOdi. Hastalar kemik-patellar tendon-NHPLN� �37�� RWRJUHIWL� YH\D� G|UWO�� VHPLWHQGLQ|] (ST) otogrefti 
NXOODQÕODQODU� RODUDN� LNL� JUXED� D\UÕOGÕ. APHOL\DW� |QFHVL� verilere KDVWDQH� ND\ÕWODUÕQGDQ� XODúÕOGÕ�� 6on kontrolde klinik 
muayeneleri ile Cybex ve KT-�����|Oo�POHUL�\DSÕOGÕ. Radyolojik inceleme ile WLELDO�YH�IHPRUDO�W�QHO�\HUOHUL��SDWHOODQÕQ�
\�NVHNOL÷L�YH�RVWHRDUWULW�GXUXPX�GH÷HUOHQGLULOdi. 

%XOJXODU��3RVW� RSHUDWLI� GL]� |Q�� D÷UÕVÕ�� SDWHOOD� EDMD�� oÕSODN� GL]� ile VHUW� ]HPLQGH� \�U�PHGH� D÷UÕ, PT grubunda ST 
JUXEXQD�RUDQOD�\�NVHN�EXOXQdu. 'L]�|Q�QGH�GX\X�NXVXUX, 37�JUXEXQGD�\�NVHN�EXOXQdu. Radyolojik evre 2, kronik 
G|QHPGH� RSHUH� edilenlerde VXEDNXW� G|QHPGH� RSHUH� HGLOHQOHUH� J|UH ve PHQ�VN�V� GLNLúL� uygulananlarda eksize 
edilenlere J|UH�GDKD�\�NVHN�EXOXQdu. 
Sonuç: 67� YH\D� 37� RWRJUHIWOHUL� NXOODQÕODUDN� \DSÕODQ� DUWURVNRSLN� UHNRQVWU�NVL\RQXQ� NOLQLN� YH� IRQNVL\RQHO� DoÕGDQ�
NDUúÕODúWÕUÕOPDVÕ� VRQXFXQGD� KHU� LNL� RWRJUHIW� PDWHU\DOL� LOH� \HWHUOL� IRQNVL\RQHO� VWDELOLWH� VD÷ODPDNWDGÕU�� 'RQ|r saha 
PRUELGLWHVL�LOH�X\XPOX�RODUDN�GL]�|Q��VRUXQODUÕ�37�JUXEXQGD�GDKD�ID]OD�ROPDNWDGÕU. 
$QDKWDU�6|]F�NOHU� gQ�oDSUD]�ED÷��DUWURVNRSL��SDWHOOar tendon, semitendinosus tendon. 

Abstract 
Aim: We aimed to evaluate and compare among multiple variables the radiological, clinical results and donor site 
morbidity of long-term follow-up of two groups of patients who underwent arthroscopic anterior cruciate ligament 
reconstruction by using bone-patellar tendon-bone autograft or four semitendinosus autografts after anterior cruciate 
ligament injury. 
Materials and Methods: Eighty-one patients who underwent arthroscopic anterior cruciate ligament reconstruction 
surgery between January 1994 and December 2002 in the Orthopedics and Traumatology Department of Ege 
University Faculty of Medicine were retrospectively evaluated. Patients were divided into two groups using bone-
patellar tendon-bone (PT) or quadruple semitendinosus (ST) autograft. Preoperative data were obtained from 
hospital records. At the last visit, clinical examinations and Cybex and KT-1000 measurements were performed. 
From the X-rays, tibial and femoral tunnel locations, patellar height and osteoarthritis status were evaluated. 

Results: Post operative knee pain, patella baja, neeling pain on hard ground were found higher in PT group than ST 
group. Loss of sensation in front of knee was found high in PT group. Radiologic grade 2 was found to be higher in 
patients operated in chronic period and in patients whose meniscus was excited instead of repair. 

Conclusion: Clinical and functional comparisons of arthroscopic reconstruction with ST or PT autografts provide 
adequate functional stability with both autograft materials. Consistent with donor site morbidity, anterior knee 
problems are more prevalent in the PT group. 
Keywords: Anterior cruciate ligament, arthroscopy, patellar tendon, semitendinosus tendon. 
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*LULú� 

gQ� oDSUD]� ED÷� �gd%�� \DUDODQPDVÕ� GL]� \DUDODQPDODUÕ�
DUDVÕQGD�HQ�VÕN�PH\GDQD�JHOHQ�\DUDODQPDODUGDQGÕU������
$PHULND�%LUOHúLN�'HYOHWOHUL¶QGH�\DNODúÕN�RODUDN�KHU�\ÕO� LNL�
\�]� ELQ� �]HULQGH� gd%� \DUDODQPDVÕ� PH\GDQD� JHOLUNHQ�
\�]� ELQ� �]HULQGH� gd%� UHNRQVWU�NVL\RQX DPHOL\DWÕ�
\DSÕOPDNWDGÕU��������gd%�UHNRQVWU�NVL\RQX�DPHOL\DWÕQGD�
NXOODQÕODQ KHU� ELULVLQLQ� DYDQWDM� YH� GH]DYDQWDMODUÕ� RODQ�
ELUoRN� JUHIW� WLSL� PHYFXWWXU� ������� +DVWDGDQ� DOÕQDUDN�
\DSÕODQ� RWRJUHIW� LOH� gd%� UHNRQVWU�NVL\RQX� GRQ|U� VDKD�
morbiditesi ve cerrahi travma gibi riskler 
EDUÕQGÕUPDNWDGÕU� ��-���� 2SWLPDO� RWRJUHIW� ND\QD÷Õ�
konusunda peN� D]� J|U�ú� ELUOL÷L� YDUGÕU�� +HU� QH� NDGDU�
SDWHOODU� WHQGRQ�� KDPVWULQJ� WHQGRQODUÕ�� NXDGULFHSV�
WHQGRQX�YH�LOLRWLELDO�EDQW�NXOODQÕOVD�GD�LNL�XFX�NHPLN�RODQ�
SDWHOODU�WHQGRQ�YH�KDPVWULQJ�WHQGRQODUÕ��+7��J�Q�P�]GH�
HQ� oRN� WHUFLK� HGLOHQ� RWRJUHIWOHUGLU�� *UHIW� VHoLPLQGe 
KDVWDQÕQ� \DúDP� ELoLPL�� EHNOHQWLOHUL� J|]� |Q�nde 
EXOXQGXUXODFD÷Õ� JLEL� GL]GHNL� SDWRORMLOHU�� LQVWDELOLWH�
GHUHFHVL�� GRQ|U� WDUDI� PRUELGLWHVL�� JUHIWH� ED÷OÕ�
NRPSOLNDV\RQODU� YH� FHUUDKÕQ� GHQH\LPL� GH� URO� R\QD\DQ�
|QHPOL�HWNHQOHUGHQGLU���-11). 
<Dú�� FLQVL\HW�� PHQLVN�V \ÕUWÕN� SDWWHUQL�� PHNDQLN� GL]LOLP��
DFWLYLWH� VHYL\HVL�� HúOLN� HGHQ� OLJDPDQ� \DUDODQPDODUÕ��
|QFHNL�FHUUDKL�gd%�\DUDODQPDVÕ�VRQUDVÕ�PH\GDQD�JHOHQ�
RVWHRDUWULW� LoLQ� ULVN� IDNW|UOHULGLU� ������ gd%� \DUDODQPDVÕ�
VRQUDVÕ� HUNHQ� \DSÕODQ� gd%� UHNRQVWU�NVL\RQX� LOHULGH�
meydanD� JHOHELOHFHN� PHQLVN�V� \DUDODQPDVÕQÕ�
HQJHOOH\HUHN� GHJHQHUDWLI� DUWULW� JHOLúLPL� ULVNLQL�
D]DOWPDNWDGÕU����-15).  
%X� oDOÕúPDGD�� oRN� VD\ÕGD� GH÷LúNHQLQ� DUDVÕQGDQ� gd%�
\DUDODQPDVÕ� VRQUDVÕ� NHPLN-patellar tendon-kemik (PT) 
YH\D� G|UWO�� VHPLWHQGLQ|] (ST) otogreft kullDQÕODUDN�
DUWURVNRSLN� gd%� UHNRQVWU�NVL\RQX� X\JXODQDQ� LNL� KDVWD�
JUXEX� DUDVÕQGD� X]XQ� G|QHP� UDG\RORMLN�� NOLQLN� VRQXoODUÕ�
LOH� GRQ|U� VDKD� PRUELGLWHOHULQL� GH÷HUOHQGLUPHN� YH�
NDUúÕODúWÕUPDN�DPDoODQPÕúWÕU� 

*HUHo�YH�<|QWHP 

%X� oDOÕúPDda, (JH� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL Ortopedi 
ve Travmatoloji KOLQL÷LQGH� 2FDN� ���� - $UDOÕN� �����
WDULKOHUL� DUDVÕQGD� EDúYXUXS� PXD\HQH� YH� WHWNLNOHU�
VRQXFXQGD�gd%�\DUDODQPDVÕ�WDQÕVÕyla PT otogrefti veya 
67� RWRJUHIWL� LOH� DUWURVNRSLN� gd%� UHNRQVWU�NVL\RQX�
DPHOL\DWÕ� X\JXODQDQ� ���� KDVWDGDQ� VRQ� NRQWUollere 
JHOHELOHQ� ��� KDVWD� UHWURVSHNWLI� RODUDN� GH÷HUOHQGLULOdi. 
+DVWDODU� UHNRQVWU�NVL\RQGD� NXOODQÕODQ� RWRJUHIW� WHUFLKLQH�
J|UH�37�YH�67�RODUDN� LNL�JUXED�D\UÕOGÕ. Ameliyat |QFHVL�
muayene, tetkik ve ameliyat verilerine hastane 
ND\ÕWODUÕQGDQ�XODúÕOPÕúWÕU��6RQ�Nontrollerinde her iki dizin 
klinik muayeneleri ile KT-����� YH� &\EH[� |Oo�POHUL�
\DSÕOGÕ. OSHUH�HGLOHQ� WDUDIWD�GL]� HNOHP�KDUHNHW� DoÕNOÕ÷Õ��
DWURIL��ODNVLWH��GL]�|Q�QGH�GX\X�ND\EÕ��GL]�o|PHOPHGH�GL]�

|Q�QGHP� D÷UÕ� YH� KDVVDVL\HW� ROXS� ROPDGÕ÷Õ�
GH÷HUOHQGLULOdi. Son kontrolde Lysholm, Tegner ve 
VWDQGDUW� GL]� ED÷� GH÷HUOHQGLUPH� �,.'&�� IRUPODUÕ�
dolduruldu�� 7HN� EDFDN� LOHUL� VÕoUDPD� WHVWL� �+RS� WHVWL��
\DSÕOGÕ. Opere HGLOHQ�GL]LQ�|Q-arka, ekstansiyonda yan, 
30° fleksiyonda yan, 45° fleksiyonda her iki diz 
\�NOHQPHGH�JUDILOHUL� LOH� W�QHO�JUDILOHUL�YH�SDWHOOR� IHPRUDO�
WDQMDQVL\HO�JUDILOHUL�oHNLOdi. Grafilerde opere edilen dizde 
WLELRIHPRUDO� RVWHRILW� ROPDVÕ�� HPLQHQVL\DGD� VLYULOHúPH��
SDWHOOD� DOW� SROGH� RVWHRILW� ROPDVÕ�� Kellgren-Lawrence 
gonartroz eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHOLQ�
blumeQVDDW� oL]JLVLQH� J|UH� NRQXPX�� IHPRUDO� W�QHOLQ�
NRQGLOGHNL� SR]LV\RQX� YH� IHPRUDO� W�QHOLQ� VDDW� NDo�
KL]DVÕQGD�ROGX÷X�GH÷HUOHQGLULOdi. Cybex FLKD]Õ�LOH�GL]�NDV�
JUXEX�|Oo�POHUL�\DSÕOGÕ� 
*UXSODU�DUDVÕ�YHULOHU, NHQGL�DUDODUÕQGD� istatistiksel olarak 
de÷HUOHQGLULOdi. Her iki dizden ameliyat olan hastalar iki 
WDUDIOÕ�NDUúÕODúWÕUPDOÕ�GH÷HUOHQGLUPH\H�GDKLO edilmedi. 
2FDN������ WDULKLQGHQ�|QFH�YH\D�$UDOÕN������ WDULKLQGHQ�
VRQUD� gd%� KDVDUÕ� QHGHQL� LOH� RSHUH� HGLOHQOHU�� SRVW�
RSHUDWLI� G|QHPGH� LNLQFLO� \DUDODQPD� JHoLUHQOHU�� gd%�
UHYL]\RQ� FHUUDKLVL� JHoLUHQOHU�� DUWURVNRSLN� WHNQLN� GÕúÕQGD�
EDúND� \|QWHP� LOH� UHNRQVWU�NWH� HGLOHQOHU�� 37� YH\D� 67�
GÕúÕQGD� EDúND� JUHIW� PDWHU\DOL� LOH� UHNRQVWU�NWH� HGLOHQOHU�
YH� EDúND� ELU� FHUUDK� WDUDIÕQGDQ� �(�7�� GÕúÕQGD�� RSHUH�
HGLOHQOHU�oDOÕúPD\D�GDKLO edilmedi. 
.DWHJRULN�YHULOHULQ�GH÷HUOHQGLULOPHVLQGH�.L-Kare testi ve 
Kruskal-Wallis WHVW�YDU\DQV�DQDOL]L��HúOHúPLú�JUXSODUGD�7�
WHVWL�� WHNUDUOÕ� |Oo�POHUGH� repeated measurement anova 
YDU\DQV�DQDOL]L��JUXSODU�DUDVÕ�DQDOL]GH�student T testi ve 
KT-1000 artromer LOH� \DSÕODQ� |Oo�POHULQ� J�YHQLOLUOLN� YH�
GR÷UXOX÷X� LoLQ� Pearson PRPHQWOHU� oDUSÕPÕ� LOH� LQWUD� YH�
LQWHU�WHVWHU�NRUHODV\RQ�WHVWL�X\JXODQPÕúWÕU�� 

%XOJXODU 

+DVWDODUÕQ� \Dú�� ER\�� NLOR� |Oo�POHUL�� RSHUH� HGLOHQ�
GL]OHULQGHNL� \DUDODQPDGDQ� RSHUDV\RQD� NDGDU� JHoHQ�
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*LULú� 

gQ� oDSUD]� ED÷� �gd%�� \DUDODQPDVÕ� GL]� \DUDODQPDODUÕ�
DUDVÕQGD�HQ�VÕN�PH\GDQD�JHOHQ�\DUDODQPDODUGDQGÕU������
$PHULND�%LUOHúLN�'HYOHWOHUL¶QGH�\DNODúÕN�RODUDN�KHU�\ÕO� LNL�
\�]� ELQ� �]HULQGH� gd%� \DUDODQPDVÕ� PH\GDQD� JHOLUNHQ�
\�]� ELQ� �]HULQGH� gd%� UHNRQVWU�NVL\RQX DPHOL\DWÕ�
\DSÕOPDNWDGÕU��������gd%�UHNRQVWU�NVL\RQX�DPHOL\DWÕQGD�
NXOODQÕODQ KHU� ELULVLQLQ� DYDQWDM� YH� GH]DYDQWDMODUÕ� RODQ�
ELUoRN� JUHIW� WLSL� PHYFXWWXU� ������� +DVWDGDQ� DOÕQDUDN�
\DSÕODQ� RWRJUHIW� LOH� gd%� UHNRQVWU�NVL\RQX� GRQ|U� VDKD�
morbiditesi ve cerrahi travma gibi riskler 
EDUÕQGÕUPDNWDGÕU� ��-���� 2SWLPDO� RWRJUHIW� ND\QD÷Õ�
konusunda peN� D]� J|U�ú� ELUOL÷L� YDUGÕU�� +HU� QH� NDGDU�
SDWHOODU� WHQGRQ�� KDPVWULQJ� WHQGRQODUÕ�� NXDGULFHSV�
WHQGRQX�YH�LOLRWLELDO�EDQW�NXOODQÕOVD�GD�LNL�XFX�NHPLN�RODQ�
SDWHOODU�WHQGRQ�YH�KDPVWULQJ�WHQGRQODUÕ��+7��J�Q�P�]GH�
HQ� oRN� WHUFLK� HGLOHQ� RWRJUHIWOHUGLU�� *UHIW� VHoLPLQGe 
KDVWDQÕQ� \DúDP� ELoLPL�� EHNOHQWLOHUL� J|]� |Q�nde 
EXOXQGXUXODFD÷Õ� JLEL� GL]GHNL� SDWRORMLOHU�� LQVWDELOLWH�
GHUHFHVL�� GRQ|U� WDUDI� PRUELGLWHVL�� JUHIWH� ED÷OÕ�
NRPSOLNDV\RQODU� YH� FHUUDKÕQ� GHQH\LPL� GH� URO� R\QD\DQ�
|QHPOL�HWNHQOHUGHQGLU���-11). 
<Dú�� FLQVL\HW�� PHQLVN�V \ÕUWÕN� SDWWHUQL�� PHNDQLN� GL]LOLP��
DFWLYLWH� VHYL\HVL�� HúOLN� HGHQ� OLJDPDQ� \DUDODQPDODUÕ��
|QFHNL�FHUUDKL�gd%�\DUDODQPDVÕ�VRQUDVÕ�PH\GDQD�JHOHQ�
RVWHRDUWULW� LoLQ� ULVN� IDNW|UOHULGLU� ������ gd%� \DUDODQPDVÕ�
VRQUDVÕ� HUNHQ� \DSÕODQ� gd%� UHNRQVWU�NVL\RQX� LOHULGH�
meydanD� JHOHELOHFHN� PHQLVN�V� \DUDODQPDVÕQÕ�
HQJHOOH\HUHN� GHJHQHUDWLI� DUWULW� JHOLúLPL� ULVNLQL�
D]DOWPDNWDGÕU����-15).  
%X� oDOÕúPDGD�� oRN� VD\ÕGD� GH÷LúNHQLQ� DUDVÕQGDQ� gd%�
\DUDODQPDVÕ� VRQUDVÕ� NHPLN-patellar tendon-kemik (PT) 
YH\D� G|UWO�� VHPLWHQGLQ|] (ST) otogreft kullDQÕODUDN�
DUWURVNRSLN� gd%� UHNRQVWU�NVL\RQX� X\JXODQDQ� LNL� KDVWD�
JUXEX� DUDVÕQGD� X]XQ� G|QHP� UDG\RORMLN�� NOLQLN� VRQXoODUÕ�
LOH� GRQ|U� VDKD� PRUELGLWHOHULQL� GH÷HUOHQGLUPHN� YH�
NDUúÕODúWÕUPDN�DPDoODQPÕúWÕU� 

*HUHo�YH�<|QWHP 

%X� oDOÕúPDda, (JH� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL Ortopedi 
ve Travmatoloji KOLQL÷LQGH� 2FDN� ���� - $UDOÕN� �����
WDULKOHUL� DUDVÕQGD� EDúYXUXS� PXD\HQH� YH� WHWNLNOHU�
VRQXFXQGD�gd%�\DUDODQPDVÕ�WDQÕVÕyla PT otogrefti veya 
67� RWRJUHIWL� LOH� DUWURVNRSLN� gd%� UHNRQVWU�NVL\RQX�
DPHOL\DWÕ� X\JXODQDQ� ���� KDVWDGDQ� VRQ� NRQWUollere 
JHOHELOHQ� ��� KDVWD� UHWURVSHNWLI� RODUDN� GH÷HUOHQGLULOdi. 
+DVWDODU� UHNRQVWU�NVL\RQGD� NXOODQÕODQ� RWRJUHIW� WHUFLKLQH�
J|UH�37�YH�67�RODUDN� LNL�JUXED�D\UÕOGÕ. Ameliyat |QFHVL�
muayene, tetkik ve ameliyat verilerine hastane 
ND\ÕWODUÕQGDQ�XODúÕOPÕúWÕU��6RQ�Nontrollerinde her iki dizin 
klinik muayeneleri ile KT-����� YH� &\EH[� |Oo�POHUL�
\DSÕOGÕ. OSHUH�HGLOHQ� WDUDIWD�GL]� HNOHP�KDUHNHW� DoÕNOÕ÷Õ��
DWURIL��ODNVLWH��GL]�|Q�QGH�GX\X�ND\EÕ��GL]�o|PHOPHGH�GL]�

|Q�QGHP� D÷UÕ� YH� KDVVDVL\HW� ROXS� ROPDGÕ÷Õ�
GH÷HUOHQGLULOdi. Son kontrolde Lysholm, Tegner ve 
VWDQGDUW� GL]� ED÷� GH÷HUOHQGLUPH� �,.'&�� IRUPODUÕ�
dolduruldu�� 7HN� EDFDN� LOHUL� VÕoUDPD� WHVWL� �+RS� WHVWL��
\DSÕOGÕ. Opere HGLOHQ�GL]LQ�|Q-arka, ekstansiyonda yan, 
30° fleksiyonda yan, 45° fleksiyonda her iki diz 
\�NOHQPHGH�JUDILOHUL� LOH� W�QHO�JUDILOHUL�YH�SDWHOOR� IHPRUDO�
WDQMDQVL\HO�JUDILOHUL�oHNLOdi. Grafilerde opere edilen dizde 
WLELRIHPRUDO� RVWHRILW� ROPDVÕ�� HPLQHQVL\DGD� VLYULOHúPH��
SDWHOOD� DOW� SROGH� RVWHRILW� ROPDVÕ�� Kellgren-Lawrence 
gonartroz eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHOLQ�
blumeQVDDW� oL]JLVLQH� J|UH� NRQXPX�� IHPRUDO� W�QHOLQ�
NRQGLOGHNL� SR]LV\RQX� YH� IHPRUDO� W�QHOLQ� VDDW� NDo�
KL]DVÕQGD�ROGX÷X�GH÷HUOHQGLULOdi. Cybex FLKD]Õ�LOH�GL]�NDV�
JUXEX�|Oo�POHUL�\DSÕOGÕ� 
*UXSODU�DUDVÕ�YHULOHU, NHQGL�DUDODUÕQGD� istatistiksel olarak 
de÷HUOHQGLULOdi. Her iki dizden ameliyat olan hastalar iki 
WDUDIOÕ�NDUúÕODúWÕUPDOÕ�GH÷HUOHQGLUPH\H�GDKLO edilmedi. 
2FDN������ WDULKLQGHQ�|QFH�YH\D�$UDOÕN������ WDULKLQGHQ�
VRQUD� gd%� KDVDUÕ� QHGHQL� LOH� RSHUH� HGLOHQOHU�� SRVW�
RSHUDWLI� G|QHPGH� LNLQFLO� \DUDODQPD� JHoLUHQOHU�� gd%�
UHYL]\RQ� FHUUDKLVL� JHoLUHQOHU�� DUWURVNRSLN� WHNQLN� GÕúÕQGD�
EDúND� \|QWHP� LOH� UHNRQVWU�NWH� HGLOHQOHU�� 37� YH\D� 67�
GÕúÕQGD� EDúND� JUHIW� PDWHU\DOL� LOH� UHNRQVWU�NWH� HGLOHQOHU�
YH� EDúND� ELU� FHUUDK� WDUDIÕQGDQ� �(�7�� GÕúÕQGD�� RSHUH�
HGLOHQOHU�oDOÕúPD\D�GDKLO edilmedi. 
.DWHJRULN�YHULOHULQ�GH÷HUOHQGLULOPHVLQGH�.L-Kare testi ve 
Kruskal-Wallis WHVW�YDU\DQV�DQDOL]L��HúOHúPLú�JUXSODUGD�7�
WHVWL�� WHNUDUOÕ� |Oo�POHUGH� repeated measurement anova 
YDU\DQV�DQDOL]L��JUXSODU�DUDVÕ�DQDOL]GH�student T testi ve 
KT-1000 artromer LOH� \DSÕODQ� |Oo�POHULQ� J�YHQLOLUOLN� YH�
GR÷UXOX÷X� LoLQ� Pearson PRPHQWOHU� oDUSÕPÕ� LOH� LQWUD� YH�
LQWHU�WHVWHU�NRUHODV\RQ�WHVWL�X\JXODQPÕúWÕU�� 
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V�UH�� SRVW� RSHUDWLI� L]OHP� V�UHOHUL�� FHUUDKL� ]DPDQODPD��
RSHUH� HGLOHQ� WDUDI�� RSHUDV\RQ� VRQUDVÕ� DUWURVNRSL�
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(p<0,05). $OWÕ� GHUHFH� �]HUL� HNVDWQVL\RQ� ND\EÕ� KLoELU�
hastada izlenmedi. Hastalarda ekstansiyon eksiklik 
GHUHFHVL� DUWWÕNoD� VXEMHNWLI� RODUDN� GL]OHULQL� GDKD� N|W��
EXOGXNODUÕ� kaydedildi (p<0,05). <LUPL� EHú� dereceden 
E�\�N� IOHNVL\RQ� NÕVÕWOÕOÕ÷Õ� KLoELU� KDVWDGD� J|U�OPHGL. 
)OHNVL\RQ� ND\EÕ� LOH� ,.'&� GH÷HUOHQGLUPHVL� YH� Lysholm 
VNRUODPDVÕ� DUDVÕQGD� DQODPOÕ� LOLúNL� EXOXQdu (p<0,05). 
Lachman ve pivot-shift testinde LNL�JUXS�DUDVÕQGD�DQODPOÕ�
fark yoktu. Lachman ve pivot-shift GHUHFHVL� DUWWÕNoD�
Lysholm VNRUX� GDKD� G�ú�N� WHVSLW� HGLOdi (p<0,05). 
Muayenede PT grubunda donor saha D÷UÕVÕ�67�JUXEXQD�
J|UH�GDKD�\�NVHN�EXOXQPDNOD�ELUOLNWH� istatistiksel olarak 
DQODPOÕ�GH÷LOGL� 'L]�|Q��D÷UÕVÕ�37�JUXEXQGD ST grubuna 
RUDQOD�GDKD�\�NVHNti (p<0,�����'L]�|Q��D÷UÕVÕ� WDUif eden 
hastalarda, GL]OHULQGH� IOHNVL\RQ� NÕVÕWOÕOÕ÷Õ� GDKD� \�NVHN�
oranda bulundu (p>0,�����'L]�|Q��D÷UÕVÕ�RODQ�KDVWDODUGD�
Lysholm VNRUX� GDKD� G�ú�NW� (p<0,����� 'L]OHUL� �]HULQH�
o|PHOHUHN� \�U�PHGH� D÷UÕ� ROXúPDVÕ� 37� JUXEXQGD� 67�
JUXEXQD�J|UH�GDKD�\�NVHNti (p<0,05). PT grubunda ST 
JUXEXQD�RUDQOD�SDWHOOD�DOWÕQGD�YH\D�NXUXULV�DQWHULRUXQGD�
GX\X� NXVXUX� GDKD� \�NVHN� EXOXQdu (p<0,����� +LoELU�
KDVWDGD� SDWHOOD� NÕUÕ÷Õ�� SDWHOODU� WHQGLQLW�� SDWHOODU� WHQGRQ�
NRSX÷X��KDPVWULQJ�NDV�JUXEXQGD�U�SW�U�VDSWDQPDGÕ.  
37� YH� 67� JUXEX� DUDVÕQGD� ,.'&� GH÷HUOHUL� DUDVÕQGD�
DQODPOÕ� IDUN� yoktu�� 5DG\RORMLN� HYUHOHPH� N|W�OHúWLNoH�
,.'&� GH÷HULQLQ� $� \HULQH� %� ROGX÷X� J|U�OG� (p<0,05). 
0HQLVN�V� OH]\RQX� WHGDYL� úHNOL� YH� NÕNÕUGDN� OH]\RQXQXQ, 
KDVWDODUGD� ,.'&� ILQDO� GH÷HUL� �]HULQH� DQODPOÕ� EHOLUOH\LFL�
etkisi ROPDGÕ÷Õ izlendi. 
7HN� EDFDN� LOHUL� ]ÕSODPD� WHVWLQGH� 37� YH� 67� JUXSODUÕ�
DUDVÕQGD�DQODPOÕ� IDUN�\RN�LNHQ�.7-1000 laksite derecesi 
YH�GL]�|Q��D÷UÕVÕ�RODQ�KDVWDODUÕQ�WHN�EDFDN� LOHUL�]ÕSODPD�
WHVWLQGH�GDKD�D]�EDúDUÕOÕ�ROGXNODUÕ�VDSWDQGÕ (p<0,05). 
KT-1000 laksite testinde P7� YH� 67� JUXSODUÕ� DUDVÕQGD�
DQODPOÕ� IDUN� yoktu, ancak KT-����� |Oo�P�� LOH� GL]LQGHNL�
laksite derecesi ile IKDC final skoru ve Lysholm 
VNRUODPDVÕ�DUDVÕQGD�DQODPOÕ�LOLúNL�EXOXQdu (p<0,05). 
5DG\R� JUDILOHU� GH÷HUOHQGLULOGL÷LQGH� 37� YH� 67� JUXSODUÕ�
DUDVÕQGD� WLELRIHPRUDO� RVWHRILW� ROXúXPX�� HPLQHQVL\DGD�
VLYULOHúPH�� Kellgren-Lawrence gonartroz evrelemesi, 
SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHO� YH� IHPRUDO� W�QHOLQ�
SR]LV\RQX�DUDVÕQGD�DQODPOÕ�IDUN�EXOXQPD]NHQ��SDWHOOD�DOW�
SROGH� RVWHRILW� ROXúXPX� 37� JUXEXQGD� GDKD� \�NVHN�
oranda idi (p<0,05). Patella baja saptanan hastalarda 
Lysholm skorunun GDKD� G�ú�N� ROGX÷X� VDSWDQGÕ 
(p<0,05). 0HQLVN�V� OH]\RQX� ROPDVÕ� Kellgren-Lawrence 
JRQDUWUR]� HYUHOHPHVLQL� GDKD� N|W�� HWNLOHPHNWHGLU�
(p<0,05). 0HQLVN�V� OH]\RQX� RODQ� KDVWDODUGD�
PHGLDO�ODWHUDO� PHQLVN�V� OH]\onunun birlikte olanlarda 
L]ROH�ODWHUDO�YH\D�PHGLDO�PHQLVN�V�OH]\RQX�RODQODUD�J|UH�
Kellgren-Lawrence JRQDUWUR]� HYUHOHPHVL� GDKD� N|W� 
EXOXQPXúWXU� �S������� 0HQLVN�V� OH]\RQX� ROPDVÕ�
Kellgren-Lawrence JRQDUWUR]� HYUHOHPHVLQL� GDKD� N|W��
etkilemektedir (p<0,05). MenLVN�V� OH]\RQX� RODQ�
hastalarda, PHGLDO�ODWHUDO�PHQLVN�V� OH]\RQXQXQ� ELUOLNWH�

RODQODUGD� L]ROH� ODWHUDO� YH\D� PHGLDO� PHQLVN�V� OH]\RQX�
RODQODUD� J|UH� Kellgren-Lawrence gonartroz evrelemesi 
GDKD� N|W�� EXOXQPXúWXU� �S�����)�� 0HQLVN�V� OH\RQX�
WHGDYLVLQGH� GLNLú� X\JXODQDQ hastalarda radyolojik 
evrenin, eksizyon uygulanan hastalara oranla daha iyi 
ROGX÷X�J|U�OG� (p<0,05). 
7HJQHU� DNWLYLWH� G�]H\LQGHNL� SUH� YH� SRVW� RSHUDWLI�
GH÷HUOHQGLUPHGH� LNL� JUXS� DUDVÕQGD� DQODPOÕ� IDUN�
bulunmaGÕ. Cybex DQDOL]�VRQXoODUÕQD�J|UH�37�JUXEXQGD�
ekstaQV|U� NDV� JUXEXQXQ�� 67� JUXEXQGD� LVH� IOHNV|U� NDV�
JUXEXQXQ�HWNLOHQGL÷L�tespit edildi (p<0,05). 

7DUWÕúPD 

7�P� G�Q\DGD� ROGX÷X� JLEL� �ONHPL]GH� GH� VSRUWLI�
DNWLYLWHOHUH�NDWÕOÕPÕQ�DUWPDVÕ�LOH�gd%�\DUDODQPDVÕ�VÕNOÕ÷Õ�
DUWPÕúWÕU��%X�GD�EHUDEHULQGH�GL]LQ�ND\EHWWL÷L�IRQNVL\RQODUÕ�
HQ� NÕVD� ]DPDQGD� YH� WDP� RODUDN� \HQLGHQ� QDVÕO�
ND]DQDELOHFH÷L� VRUXVXQX� J�QGHPH� JHWLUPLúWLU�� %XJ�Q�
LoLQ� HQ� LGHDO� WHGDYL� \|QWHPL, ED÷ÕQ� FHUUDKL� RODUDN�
UHNRQVWU�NVL\RQXGXU� ������������ gd%� UHNRQVWU�NVL\R-
QXQGDNL� EDúDUÕ; KDVWD� VHoLPL�� FHUUDKL� WHNQLN�� DPHOiyat 
VRQUDVÕ� UHKDELOLWDV\RQ�� \DQGDúOÕN� HGHQ� LNLQFLO�
\DUDODQPDODU� YH� EXQODUÕQ� WHGDYLVL� JLEL� ELUoRN� IDNW|UH�
ED÷OÕGÕU�� 8\JXQ� FHUUDKL� WHNQLN� X\JXQ� JUHIW� DOÕPÕ� W�QHO�
SR]LV\RQX� LOH� LOJLOLGLU�� *UHIW� VHoLPLQGH� YH� W�QHO�
\HUOHúLPLQGH�\DSÕODFDN�KDWD�gd%�UHNRQVWU�NVL\onundan 
VRQUD� EDúDUÕ\Õ� HWNLOH\HFHNWLU�� 2SHUDV\RQ� VRQUDVÕ�
KDVWDODUGD�EDúDUÕQÕQ� ILQDO� |Oo�P�� LVH� \DUDODQPD�|QFHVL�
DNWLYLWHOHUH� G|QPHGLU� ��������� /LWHUDW�UGH� ELUoRN�
oDOÕúPDGD�37�YH�67�RWRJUHIWL� LOH�gd%�UHNRQVWU�NVL\RQX�
DUDVÕQGDNL�VRQXoODU�LQFHOHQPLúWLU����-23���%X�oDOÕúPD�LOH�
gd%� UHNRQVWU�NVL\RQX� VÕUDVÕQGD� NXOODQÕODQ� 37� LOH� 67�
RWRJUHIWOHULQLQ� NOLQLN�� UDG\RORMLN� VRQXoODUÕQÕQ�
NDUúÕODúWÕUÕOPÕú�� LNL� JUHIW� PDWHU\DOLQLQ� DYDQWDM� YH�
GH]DYDQWDMODUÕQÕ� NDUúÕODúWÕUÕODUDN�� GRQ|U� VDKD�
PRUELGLWHOHUL�RUWD\D�NRQPXúWXU� 
Literat�UGH� GL]� HNOHPLQGH� KDUHNHW� ND\EÕ� gd%� DPHOL\DWÕ�
VRQUDVÕ� J|U�OHQ� HQ� VÕN� NRPSOLNDV\RQGXU�� 7HUPLQDO�
HNVWDQVL\RQ� ND\EÕ� gd%� UHNRQVWU�NVL\RQX� VRQUDVÕ�
KDVWD\Õ� HQ� oRN� UDKDWVÕ]� HGHQ� NRPSOLNDV\RQODUGDQ�
ELULVLGLU�� �� GHUHFHOLN� ELU� HNVWDQVL\RQ� ND\EÕ� ELOH� KDVWDGD�
ciddi y�U�PH�ER]XNOX÷X�YH�DUWPÕú�SDWHOORIHPRUDO�EDVÕQo�
LOH�D÷UÕ\D�QHGHQ�RODELOPHNWHGLU��8]DPÕú�LPPRELOL]DV\RQ��
kapsulit, siklops lezyonu, greftin anatomik olmayan bir 
úHNLOGH� NRQXPODQGÕUÕOPDVÕ�� HQIHNVL\RQ�� UHIOHNV�VHPSDWLN�
GLVWURIL�� X\JXQ� ROPD\DQ� UHKDELOLWDV\RQ� gd%�
UHNRQVWU�NVL\RQX� \DSÕODQ� GL]OHUGH� HNOHP� KDUHNHW� ND\EÕ�
PH\GDQD� JHWLUHELOPHNWHGLU� ������ 2SHUDV\RQ� VRQUDVÕ�
X\JXQ�UHKDELOLWDV\RQ�SURJUDPÕ�EDúODQÕUVD�HNOHP�KDUHNHW�
NÕVÕWOÕOÕ÷Õ� J|U�OPH� RUDQÕ� EHOLUJLQ� RUDQGD� D]DOPDNWDGÕU�
(24,25). Svenson ve ark. (26) \DSWÕNODUÕ� SURVSHNWLI�
UDQGRPL]H� oDOÕúPDGD, 37� YH� +7� RWRJUHIWL� NXOODQÕODUDN�
gd%�UHNRQVWU�NVL\RQX uygulanan 61 NDGÕQ�KDVWD\Õ���\ÕO�
ER\XQFD� WDNLS� HWPLúOHU�� +HU� LNL� JUXSWD� GD� JUHIW� WHVSLWL�
RODUDN� D\QÕ� \|QWHPL� NXOODQPÕúODU, �� \ÕO� WDNLS� VRQXQGD�
\DSWÕNODUÕ� NRQWURO� PXD\HQHlerinde 11 (%39) PT 
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KDVWDVÕQGD� YH� �� ������ +7� KDVWDVÕQGD� HNVWDQVL\RQ�
defisit, ��� ������ 37� YH� ��� ������ +7� KDVWDVÕQGD 
IOHNVL\RQ� HNVLNOL÷L� VDSWDPÕúODUGÕU� Roe ve ark. (27) 180 
KDVWD\Õ� �37� ���� 67� ���� �� \ÕO� ER\XQFD� WDNLS� HWPLúOHU, 7 
\ÕOÕQ sonunda ST ve PT gruplaUÕ� DUDVÕQGD� HNVWDQVL\RQ�
NÕVÕWOÕOÕ÷Õ� DoÕVÕQGDQ� IDUN� VDSWDPDPÕúODU, PT grubunda 
ELULQFL� \ÕO� LOH� \HGLQFL� \ÕO� VRQXQGD� \DSWÕNODUÕ� PXD\HQHGH�
HNVWDQVL\RQ�GHILVLW�RUDQÕQÕQ�DUWWÕ÷ÕQÕ�VDSWDPÕúODUGÕU.  

Golblatt ve ark. (28) \DSWÕNODUÕ�oDOÕúPDGD, PT ve HT-ST 
JUXSODUÕQÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� ����-����� \ÕOODUÕ� DUDVÕQGDNL�
OLWHUDW�U�Q�PHWD�DQDOL]i sonucunda PT grubunda patello-
IHPRUDO�NUHSLWDV\RQXQ�GDKD� ID]OD�ROGX÷XQX�VDSWDPÕúODU 
(p<0,05), bX� EXOJXQXQ� 37� RWRJUHIWL� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� GH]DYDQWDMODUÕQGDQ�
oldu÷XQX�ELOGLUPLúOHUGLU��)UHHGPDQ�YH�DUN��(22) \DSWÕNODUÕ�
37�JUXEX������KDVWD�����oDOÕúPD���67�JUXEX�����KDVWD�
���� oDOÕúPD�� PHWD-DQDOL]� VRQXFXQGD� GL]� |Q�� D÷UÕVÕQÕQ�
37�JUXEXQGD�67�JUXEXQD�RUDQOD�GDKD�ID]OD�ROGX÷X�WHVSLW�
HWPLúOHU�� 37� JUXEXQGD� GL]� |Q�� D÷UÕVÕQÕQ� ID]OD� ROPDVÕQÕ�
JUHIW� DOÕQPDVÕ� VÕUDVÕQGD� HNVWDQV|U�PHNDQL]PDQÕQ� ]DUDU�
J|UPHVLQH�ED÷ODPÕúODUGÕU��<XQHV�YH�DUN�� (29) \DSWÕNODUÕ�
meta analiz sonucunda 424 hasta (PT 234, ST 190) iki 
\ÕOOÕN�WDNLSOHUL�VRQXFXQGD�GL]�|Q��D÷UÕVÕQÕQ�37�JUXEXQGD�
GDKD�ID]OD�ROGX÷XQX�YH�EXQXQ�37�JUXEX�KDVWDODUÕ�GDKD�
ID]OD� UDKDWVÕ]� HWWL÷LQL� EHOLUWPLúOHUGLU�� dDOÕúPDPÕ]GD� GD�
37� JUXEXQGD� 67� JUXEXQD� J|UH� SDWHOOR� IHPRUDO�
NUHSLWDV\RQ� YH� GL]� |Q�� D÷UÕVÕ� GDKD� \�NVHN� RUDQGD�
EXOXQPXúWXU� �S��,����� +DVWDODUÕQ� KHSVLQH� D\QÕ�
UHKDELOLWDV\RQ� SURJUDPÕ� X\JXODQPÕú� YH� WDPDPÕQGD�
SRVWRSHUDWLI� HUNHQ�G|QHPGH�GL]OHULQGH� WDP�HNVWDQVL\RQ�
VD÷ODQPÕúWÕU�� 2SHUH� HGLOHQ� KDVWDODUGDQ� KLoELULVLQH�
SRVWRSHUDWLI� G|QHPGH� DOoÕODPD� LOH� LPPRELOL]DV\RQ�
X\JXODQPDPÕúWÕU�� +LoELU� KDVWDGD� SDWHOODU� WHQGLQLW��
SDWHOODU� WHQGRQ� NRSX÷X�� SDWHOOD NÕUÕ÷Õ� JLEL� HNVWDQV|U�
PHNDQL]PD� NRPSOLNDV\RQX� VDSWDQPDPÕúWÕU�� 37�
JUXEXQGD� JUHIW� DOÕQGÕNWDQ� VRQUD� GRQ|U� VDKDGDNL� GHIHNW�
ILEUR]LV� LOH� L\LOHúPHNWH� YH�EXQXQ�QHWLFHVLQGH�KDVWDODUGD�
LQIUDSDWHOODU� E|OJHGH� NRQWUDNW�U� YH� SDWHOODU� WHQGRQ�
ER\XQGD� NÕVDOPD� PH\GDQD� JHOebilmektedir. Bunun 
VRQXFXQGD� GD� KDVWDODUGD� HNOHP� KDUHNHW� NÕVÕWOÕOÕ÷Õ�
ROXúPDNWDGÕU�� (NOHP� KDUHNHW� JHQLúOL÷LQGH� ND\ÕS� ROPDVÕ�
KDVWDODUGD� \�U�PH� ER]XNOX÷XQD� QHGHQ� ROPDNWD� YH�
DUWPÕú� SDWHOORIHPRUDO� EDVÕQo� QHGHQL� LOH� NRQGURPDOD]L�
SDWHOOD� YH� D÷UÕ\D� QHGHQ� ROPDNWDGÕU�� %XQGDQ� |W�U�� 37�
JUXEXQGD�67� JUXEXQD� RUDQOD� GDKD� ID]OD� GL]� |Q�� D÷UÕVÕ�
ve patellofemoral NUHSLWDV\RQ�ROGX÷XQX�G�ú�QPHNWH\L]� 

/LWHUDW�UGH�ELUoRN�oDOÕúPDGD�GL]OHUL��]HULQGH�\�U�PH� LOH�
UDKDWVÕ]OÕN� GX\XOPDVÕ� VDIHQ� VLQLULQ� LQIUDSDWHOODU� GDOÕQÕQ�
JUHIW� DOÕPÕ� HVQDVÕQGD� ]HGHOHQPHVLQGHQ� GROD\Õ� 37�
JUXEXQGD�67�JUXEXQD�RUDQOD�GDKD�\�NVHN�EXOXQPXúWXU�
(19,30-����� %D]Õ� oDOÕúPDODUGD� LVH� EX� D÷UÕ� ROXúXPXQX�
JUHIW� DOÕQDQ� VDKDGD� NDODQ� GHIHNWH� YH� GRQ|U� VDKD�
PRUELGLWHVLQH�ED÷ODQPÕúWÕU����������dDOÕúPDPÕ]GD�GD�37�
grubunda ST grubXQD� RUDQOD� KHP� GL]� |Q�QGH� GX\X�
NXVXUX�KHP�GH�o|PHOHUHN�oÕSODN�GL]OHUL��]HULQGH�\�U�PH�

LOH� GDKD� ID]OD� D÷UÕ� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). Bu 
FHUUDKL� VÕUDVÕQGD� JUHIW� DOÕPÕ� DQÕQGD� VDIHQ� VLQLULQ�
LQIUDSDWHOODU�GDOÕQÕQ�]HGHOHQPHVL�QHWLFHVLQGH�KDVWDODUGD�
meydana gHOHQ�GL]�|Q��GX\X�NXVXUXQXQ�HWNLOL�ROGX÷XQX�
G�ú�QPHNWH\L]�� 37� JUXEXQGD� JUHIW� DOÕPÕ� VÕUDVÕQGD�
HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�� SDWHOOD� YH�
WXEHURVLWDV� WLELDGD� PH\GDQD� JHOHQ� GHIHNWWHQ� GROD\Õ�
GRQ|U� VDKDGDNL� GX\DUOÕOÕ÷ÕQ� DUWPDVÕQÕQ� GD� EXQD� HWNHQ�
ROGX÷XQX�G�ú�QPHNWH\L]� 

gd%� FHUUDKLVL� VRQUDVÕ� RSHUH� HGLOHQ� GL]OHU� LOH� NDUúÕ�
VD÷ODP�GL]OHU� LOH� NDUúÕODúWÕUPDOÕ�.7-����� ODNVLWH�|Oo�P��
LOH� LOJLOL� ELUoRN� oDOÕúPD� YDUGÕU�� %X� oDOÕúPDODUGD� ED]ÕODUÕ�
67� YH� 37� JUXSODUÕ� DUDVÕQGD� IDUN� ROPDGÕ÷ÕQÕ� EHOLUWLUNHQ�
��������������ED]Õ�oDOÕúPDODUGD�LVH�67�JUXEXQGD�ODNVLWH�
PT grubuna oranla daha fazla ROGX÷X� WHVSLW� HGLOPLúWLU�
������������ /LWHUDW�UGH� EX� IDUN� JUHIWLQ� |]HOOL÷LQH�� WHVSLW�
\|QWHPLQH�� HUNHQ� G|QHPGH� UHKDELOLWDV\RQ� SURJUDPÕQD��
RSHUH� HGLOHQ� NLúLQLQ� NDGÕQ� YH\D� HUNHN� ROPDVÕQD� ED÷OÕ�
RODUDN�GH÷LúWL÷L�EHOLUWLOPLúWLU� �����dDOÕúPDPÕ]GD�.7-1000 
LOH�\DSÕODQ�|Oo�POHUGH�67�JUXEXQGD�RUWDODPD�ODNVLWH�37�
grubundan istatistiksel DQODPOÕ olmamakla birlikte daha 
\�NVHN� EXOXQPXúWXU�� 67� JUXEXQGD� KDVWDODUD� G|UWO��
semitendin|] JUHIW� RWRJUHIW� RODUDN� X\JXODQPÕúWÕU��
)HPRUDO� WDUDIWD� YH� WLELDO� WDUDIWD� JUHIW� WHVSLWL� W�QHOGen 
X]DN� RODUDN� \DSÕOPÕúWÕU�� 37� JUXEXQGD� LVH� JUHIWLQ� WHVSLWL�
W�QHO� LoHULVLQGH� LQWHUIHUDQV� YLGDODUÕ� LOH� \DSÕOPÕúWÕU��
%LOLQGL÷L� �]HUH� G|UWO�� 67� JUHIWL� VHUWOLN� YH� GD\DQÕNOÕOÕN�
EDNÕPÕQGDQ� 37¶GDQ� GDKD� �VW�QG�U�� 37� JUXEXQGD� JUHIW�
NHPLN� EORNODU� DUDFÕOÕ÷Õ� LOH� NHPLN-NHPLN� DUDVÕQGD�
ROPDNWDGÕU�� 67� JUXEXQGD� LVH� JUHIWLQ� W�QHOGH� WXWXQPDVÕ�
sharpey lifleri ile kemik-OLJDPHQW�DUDVÕQGD�ROPDNWDGÕU��%X�
V�UH� RODUDN� \DNODúÕN� ��� KDIWD\Õ� DOPDNWDGÕU�� %X� V�UH�
]DUIÕQGD�JUHIW�W�QHO�LoHULVLQGH�VDOÕQÕP�KDUHNHWL�J|VWHUHUHN�
W�QHOGH� JHYúHPH YH� VRQXFXQGD� ODNVLWH� \DSPÕú�
RODELOHFH÷LQL� G�ú�QPHNWH\L]�� $\UÕFD� 67� JUHIWL� DOÕQÕUNHQ�
GL]LQ� IOHNV|U� NDV� JUXEXQD� ]DUDU� YHULOPHNWHGLU�� 'L]LQ�
fleksiyonda anteriora translasyonunu engellemede ikincil 
HWNLVL� RODQ� EX� NDV� JUXEXQXQ� ]D\ÕIODWÕOPÕú� ROPDVÕ� GD� 67�
grubunGD� 37� JUXEXQD� RUDQOD� ODNVLWH� PLNWDUÕQÕQ� ID]OD�
ROPDVÕQÕ� DoÕNOD\DELOLU�� %L]LP� oDOÕúPDPÕ]GD� W�QHO�
SR]LV\RQX� LOH� ODNVLWH� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL�
EXOXQDPDPÕúWÕU��.DGÕQODUGD�HUNHNOHUH�RUDQOD�GDKD� ID]OD�
ODNV� EXOXQPDVÕQÕ� NDGÕQODUÕQ� HNOHPOHULQLQ� |]HOOLNOH� LNLQFil 
VWDELOL]H� HGLFL� \DSÕODUÕQÕQ� HUNHNOHUH�RUDQOD� GDKD� JHYúHN�
ROPDVÕQGDQ�ROGX÷XQX�G�ú�QPHNWH\L]� 

PT ve ST-+7�JUXEXQXQ�NDUúÕODúWÕUÕOGÕ÷Õ�ELUoRN�oDOÕúPDGD�
LNL� FHUUDKL� WHNQL÷LQ� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH�
�VW�QO�NOHUL�VDSWDQPDPÕúWÕU�����������������<DSÕODQ�ED]Õ�
oDOÕúPDODUGD�KDVWDODUGD�|]HOOLNOH�NURQLN�G|QHPGH�RSHUH�
HGLOPLú� ROPDODUÕ� YH� PHQLQVHNWRPL� X\JXODQPÕú�
ROPDODUÕQÕQ� ,.'&� GH÷HULQL� N|W�� \|QGH� HWNLOHGL÷LQL�
EHOLUWPLúOHUGLU� ��������� 6YHQVRQ� YH� DUN�� (26) \DSWÕNODUÕ�
SURVSHNWLI� YH� UDQGRPL]H� oDOÕúPDGD, ST ve PT otogrefti 
X\JXODQDQ� NDGÕQ� KDVWODUGD� LNL� \ÕOOÕN� WDNLS� VRQXQGD� 37�
JUXEXQGD������67�JUXEXQGD�����RUDQÕQGD�RSHUH�HGLOHQ�
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KDVWDVÕQGD� YH� �� ������ +7� KDVWDVÕQGD� HNVWDQVL\RQ�
defisit, ��� ������ 37� YH� ��� ������ +7� KDVWDVÕQGD 
IOHNVL\RQ� HNVLNOL÷L� VDSWDPÕúODUGÕU� Roe ve ark. (27) 180 
KDVWD\Õ� �37� ���� 67� ���� �� \ÕO� ER\XQFD� WDNLS� HWPLúOHU, 7 
\ÕOÕQ sonunda ST ve PT gruplaUÕ� DUDVÕQGD� HNVWDQVL\RQ�
NÕVÕWOÕOÕ÷Õ� DoÕVÕQGDQ� IDUN� VDSWDPDPÕúODU, PT grubunda 
ELULQFL� \ÕO� LOH� \HGLQFL� \ÕO� VRQXQGD� \DSWÕNODUÕ� PXD\HQHGH�
HNVWDQVL\RQ�GHILVLW�RUDQÕQÕQ�DUWWÕ÷ÕQÕ�VDSWDPÕúODUGÕU.  

Golblatt ve ark. (28) \DSWÕNODUÕ�oDOÕúPDGD, PT ve HT-ST 
JUXSODUÕQÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� ����-����� \ÕOODUÕ� DUDVÕQGDNL�
OLWHUDW�U�Q�PHWD�DQDOL]i sonucunda PT grubunda patello-
IHPRUDO�NUHSLWDV\RQXQ�GDKD� ID]OD�ROGX÷XQX�VDSWDPÕúODU 
(p<0,05), bX� EXOJXQXQ� 37� RWRJUHIWL� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� GH]DYDQWDMODUÕQGDQ�
oldu÷XQX�ELOGLUPLúOHUGLU��)UHHGPDQ�YH�DUN��(22) \DSWÕNODUÕ�
37�JUXEX������KDVWD�����oDOÕúPD���67�JUXEX�����KDVWD�
���� oDOÕúPD�� PHWD-DQDOL]� VRQXFXQGD� GL]� |Q�� D÷UÕVÕQÕQ�
37�JUXEXQGD�67�JUXEXQD�RUDQOD�GDKD�ID]OD�ROGX÷X�WHVSLW�
HWPLúOHU�� 37� JUXEXQGD� GL]� |Q�� D÷UÕVÕQÕQ� ID]OD� ROPDVÕQÕ�
JUHIW� DOÕQPDVÕ� VÕUDVÕQGD� HNVWDQV|U�PHNDQL]PDQÕQ� ]DUDU�
J|UPHVLQH�ED÷ODPÕúODUGÕU��<XQHV�YH�DUN�� (29) \DSWÕNODUÕ�
meta analiz sonucunda 424 hasta (PT 234, ST 190) iki 
\ÕOOÕN�WDNLSOHUL�VRQXFXQGD�GL]�|Q��D÷UÕVÕQÕQ�37�JUXEXQGD�
GDKD�ID]OD�ROGX÷XQX�YH�EXQXQ�37�JUXEX�KDVWDODUÕ�GDKD�
ID]OD� UDKDWVÕ]� HWWL÷LQL� EHOLUWPLúOHUGLU�� dDOÕúPDPÕ]GD� GD�
37� JUXEXQGD� 67� JUXEXQD� J|UH� SDWHOOR� IHPRUDO�
NUHSLWDV\RQ� YH� GL]� |Q�� D÷UÕVÕ� GDKD� \�NVHN� RUDQGD�
EXOXQPXúWXU� �S��,����� +DVWDODUÕQ� KHSVLQH� D\QÕ�
UHKDELOLWDV\RQ� SURJUDPÕ� X\JXODQPÕú� YH� WDPDPÕQGD�
SRVWRSHUDWLI� HUNHQ�G|QHPGH�GL]OHULQGH� WDP�HNVWDQVL\RQ�
VD÷ODQPÕúWÕU�� 2SHUH� HGLOHQ� KDVWDODUGDQ� KLoELULVLQH�
SRVWRSHUDWLI� G|QHPGH� DOoÕODPD� LOH� LPPRELOL]DV\RQ�
X\JXODQPDPÕúWÕU�� +LoELU� KDVWDGD� SDWHOODU� WHQGLQLW��
SDWHOODU� WHQGRQ� NRSX÷X�� SDWHOOD NÕUÕ÷Õ� JLEL� HNVWDQV|U�
PHNDQL]PD� NRPSOLNDV\RQX� VDSWDQPDPÕúWÕU�� 37�
JUXEXQGD� JUHIW� DOÕQGÕNWDQ� VRQUD� GRQ|U� VDKDGDNL� GHIHNW�
ILEUR]LV� LOH� L\LOHúPHNWH� YH�EXQXQ�QHWLFHVLQGH�KDVWDODUGD�
LQIUDSDWHOODU� E|OJHGH� NRQWUDNW�U� YH� SDWHOODU� WHQGRQ�
ER\XQGD� NÕVDOPD� PH\GDQD� JHOebilmektedir. Bunun 
VRQXFXQGD� GD� KDVWDODUGD� HNOHP� KDUHNHW� NÕVÕWOÕOÕ÷Õ�
ROXúPDNWDGÕU�� (NOHP� KDUHNHW� JHQLúOL÷LQGH� ND\ÕS� ROPDVÕ�
KDVWDODUGD� \�U�PH� ER]XNOX÷XQD� QHGHQ� ROPDNWD� YH�
DUWPÕú� SDWHOORIHPRUDO� EDVÕQo� QHGHQL� LOH� NRQGURPDOD]L�
SDWHOOD� YH� D÷UÕ\D� QHGHQ� ROPDNWDGÕU�� %XQGDQ� |W�U�� 37�
JUXEXQGD�67� JUXEXQD� RUDQOD� GDKD� ID]OD� GL]� |Q�� D÷UÕVÕ�
ve patellofemoral NUHSLWDV\RQ�ROGX÷XQX�G�ú�QPHNWH\L]� 

/LWHUDW�UGH�ELUoRN�oDOÕúPDGD�GL]OHUL��]HULQGH�\�U�PH� LOH�
UDKDWVÕ]OÕN� GX\XOPDVÕ� VDIHQ� VLQLULQ� LQIUDSDWHOODU� GDOÕQÕQ�
JUHIW� DOÕPÕ� HVQDVÕQGD� ]HGHOHQPHVLQGHQ� GROD\Õ� 37�
JUXEXQGD�67�JUXEXQD�RUDQOD�GDKD�\�NVHN�EXOXQPXúWXU�
(19,30-����� %D]Õ� oDOÕúPDODUGD� LVH� EX� D÷UÕ� ROXúXPXQX�
JUHIW� DOÕQDQ� VDKDGD� NDODQ� GHIHNWH� YH� GRQ|U� VDKD�
PRUELGLWHVLQH�ED÷ODQPÕúWÕU����������dDOÕúPDPÕ]GD�GD�37�
grubunda ST grubXQD� RUDQOD� KHP� GL]� |Q�QGH� GX\X�
NXVXUX�KHP�GH�o|PHOHUHN�oÕSODN�GL]OHUL��]HULQGH�\�U�PH�

LOH� GDKD� ID]OD� D÷UÕ� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). Bu 
FHUUDKL� VÕUDVÕQGD� JUHIW� DOÕPÕ� DQÕQGD� VDIHQ� VLQLULQ�
LQIUDSDWHOODU�GDOÕQÕQ�]HGHOHQPHVL�QHWLFHVLQGH�KDVWDODUGD�
meydana gHOHQ�GL]�|Q��GX\X�NXVXUXQXQ�HWNLOL�ROGX÷XQX�
G�ú�QPHNWH\L]�� 37� JUXEXQGD� JUHIW� DOÕPÕ� VÕUDVÕQGD�
HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�� SDWHOOD� YH�
WXEHURVLWDV� WLELDGD� PH\GDQD� JHOHQ� GHIHNWWHQ� GROD\Õ�
GRQ|U� VDKDGDNL� GX\DUOÕOÕ÷ÕQ� DUWPDVÕQÕQ� GD� EXQD� HWNHQ�
ROGX÷XQX�G�ú�QPHNWH\L]� 

gd%� FHUUDKLVL� VRQUDVÕ� RSHUH� HGLOHQ� GL]OHU� LOH� NDUúÕ�
VD÷ODP�GL]OHU� LOH� NDUúÕODúWÕUPDOÕ�.7-����� ODNVLWH�|Oo�P��
LOH� LOJLOL� ELUoRN� oDOÕúPD� YDUGÕU�� %X� oDOÕúPDODUGD� ED]ÕODUÕ�
67� YH� 37� JUXSODUÕ� DUDVÕQGD� IDUN� ROPDGÕ÷ÕQÕ� EHOLUWLUNHQ�
��������������ED]Õ�oDOÕúPDODUGD�LVH�67�JUXEXQGD�ODNVLWH�
PT grubuna oranla daha fazla ROGX÷X� WHVSLW� HGLOPLúWLU�
������������ /LWHUDW�UGH� EX� IDUN� JUHIWLQ� |]HOOL÷LQH�� WHVSLW�
\|QWHPLQH�� HUNHQ� G|QHPGH� UHKDELOLWDV\RQ� SURJUDPÕQD��
RSHUH� HGLOHQ� NLúLQLQ� NDGÕQ� YH\D� HUNHN� ROPDVÕQD� ED÷OÕ�
RODUDN�GH÷LúWL÷L�EHOLUWLOPLúWLU� �����dDOÕúPDPÕ]GD�.7-1000 
LOH�\DSÕODQ�|Oo�POHUGH�67�JUXEXQGD�RUWDODPD�ODNVLWH�37�
grubundan istatistiksel DQODPOÕ olmamakla birlikte daha 
\�NVHN� EXOXQPXúWXU�� 67� JUXEXQGD� KDVWDODUD� G|UWO��
semitendin|] JUHIW� RWRJUHIW� RODUDN� X\JXODQPÕúWÕU��
)HPRUDO� WDUDIWD� YH� WLELDO� WDUDIWD� JUHIW� WHVSLWL� W�QHOGen 
X]DN� RODUDN� \DSÕOPÕúWÕU�� 37� JUXEXQGD� LVH� JUHIWLQ� WHVSLWL�
W�QHO� LoHULVLQGH� LQWHUIHUDQV� YLGDODUÕ� LOH� \DSÕOPÕúWÕU��
%LOLQGL÷L� �]HUH� G|UWO�� 67� JUHIWL� VHUWOLN� YH� GD\DQÕNOÕOÕN�
EDNÕPÕQGDQ� 37¶GDQ� GDKD� �VW�QG�U�� 37� JUXEXQGD� JUHIW�
NHPLN� EORNODU� DUDFÕOÕ÷Õ� LOH� NHPLN-NHPLN� DUDVÕQGD�
ROPDNWDGÕU�� 67� JUXEXQGD� LVH� JUHIWLQ� W�QHOGH� WXWXQPDVÕ�
sharpey lifleri ile kemik-OLJDPHQW�DUDVÕQGD�ROPDNWDGÕU��%X�
V�UH� RODUDN� \DNODúÕN� ��� KDIWD\Õ� DOPDNWDGÕU�� %X� V�UH�
]DUIÕQGD�JUHIW�W�QHO�LoHULVLQGH�VDOÕQÕP�KDUHNHWL�J|VWHUHUHN�
W�QHOGH� JHYúHPH YH� VRQXFXQGD� ODNVLWH� \DSPÕú�
RODELOHFH÷LQL� G�ú�QPHNWH\L]�� $\UÕFD� 67� JUHIWL� DOÕQÕUNHQ�
GL]LQ� IOHNV|U� NDV� JUXEXQD� ]DUDU� YHULOPHNWHGLU�� 'L]LQ�
fleksiyonda anteriora translasyonunu engellemede ikincil 
HWNLVL� RODQ� EX� NDV� JUXEXQXQ� ]D\ÕIODWÕOPÕú� ROPDVÕ� GD� 67�
grubunGD� 37� JUXEXQD� RUDQOD� ODNVLWH� PLNWDUÕQÕQ� ID]OD�
ROPDVÕQÕ� DoÕNOD\DELOLU�� %L]LP� oDOÕúPDPÕ]GD� W�QHO�
SR]LV\RQX� LOH� ODNVLWH� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL�
EXOXQDPDPÕúWÕU��.DGÕQODUGD�HUNHNOHUH�RUDQOD�GDKD� ID]OD�
ODNV� EXOXQPDVÕQÕ� NDGÕQODUÕQ� HNOHPOHULQLQ� |]HOOLNOH� LNLQFil 
VWDELOL]H� HGLFL� \DSÕODUÕQÕQ� HUNHNOHUH�RUDQOD� GDKD� JHYúHN�
ROPDVÕQGDQ�ROGX÷XQX�G�ú�QPHNWH\L]� 

PT ve ST-+7�JUXEXQXQ�NDUúÕODúWÕUÕOGÕ÷Õ�ELUoRN�oDOÕúPDGD�
LNL� FHUUDKL� WHNQL÷LQ� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH�
�VW�QO�NOHUL�VDSWDQPDPÕúWÕU�����������������<DSÕODQ�ED]Õ�
oDOÕúPDODUGD�KDVWDODUGD�|]HOOLNOH�NURQLN�G|QHPGH�RSHUH�
HGLOPLú� ROPDODUÕ� YH� PHQLQVHNWRPL� X\JXODQPÕú�
ROPDODUÕQÕQ� ,.'&� GH÷HULQL� N|W�� \|QGH� HWNLOHGL÷LQL�
EHOLUWPLúOHUGLU� ��������� 6YHQVRQ� YH� DUN�� (26) \DSWÕNODUÕ�
SURVSHNWLI� YH� UDQGRPL]H� oDOÕúPDGD, ST ve PT otogrefti 
X\JXODQDQ� NDGÕQ� KDVWODUGD� LNL� \ÕOOÕN� WDNLS� VRQXQGD� 37�
JUXEXQGD������67�JUXEXQGD�����RUDQÕQGD�RSHUH�HGLOHQ�
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GL]OHUGH� ,.'&� GH÷HULQL� QRUPDO� YH\D� \DNODúÕN� QRUPDO�
RODUDN� EXOPXú, bXQXQ� QHGHQLQL� \DUDODQPD� ]DPDQÕ� LOH�
RSHUDV\RQ� ]DPDQÕ� DUDVÕQGD� KDVWDODUGD� oRN� X]XQ� V�UH�
ROPDVÕQD ED÷ODPÕúODU�� EX� V�UH� LoLQGH� KDVWDODUÕQ� LNLQFLO�
\DUDODQPDODUD� PDUX]� NDOPÕú� RODELOHFHNOHULQGHQ�
ROGX÷XQX� G�ú�QP�úOHUGLU�� %X� GH÷HU� OLWHUDW�UGHNL� ELUoRN�
oDOÕúPDGDQ� YH� EL]LP� oDOÕúPDPÕ]GDQ� D]GÕU��
ÇDOÕúPDPÕ]GD� GD� X\JXODQDQ� FHUUDKL� WHNQL÷LQ� KDVWDODUÕQ�
ILQDO� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH� ELUELUOHULQH�
�VW�QO�NOHULQ� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� ,.'&� GH÷HULQL�
FHUUDKL�]DPDQODPDQÕQ�YH�\DUDODQPD�QHGHQLQLQ�HWNLOHGL÷L�
EHOLUOHQPLúWLU�� g]HOOLNOH� �� D\GDQ� VRQUD� RSHUH� HGLOHQ�
KDVWDODUGD� ,.'&� GH÷HUL� GDKD� G�ú�N� EXOXQPXúWXU�
(p<0,����� /H]\RQ� ROXúXPXQGDQ� RSHUDV\RQ� DQÕQD� NDGDU�
JHoHQ� ]DPDQ� DUWWÕNoD� KDVWDODUÕQ� GL]OHUL� gd%� \RNVXQX�
ROGXNODUÕ� LoLQ� WHNUDUOD\DQ� URWDV\RQHO� WUDYPD\D� PDUX]�
NDOPDNWDGÕU��%XQXQ�VRQXFXQGD�GD�KDVWDODUGD�GL]OHULQGH�
ikincil yaralanmalar meydana gelmekte ve diz 
HNOHPOHULQGH� NÕNÕUGDN� KDUDEL\HWL� PH\GDQD� JHOPHNWHGLU��
%X�GD�X]XQ�G|QHPGH�GDKD�N|W��VRQXo�ROXúWXUPDNWDGÕU��
dDOÕúPDPÕ]GD� WUDILN� ND]DVÕ� VRQUDVÕ� gd%� KDVDUODQPDVÕ�
RODQ� KDVWDODUGD� ROD\� DQÕQGD� GDKD� \�NVHN� WUDYPD\D�
PDUX]�NDOGÕNODUÕQGDQ�KDVWDODUGD�GL]�LoLQGH \DUDODQPDQÕQ�
úLGGHWL�DUWPDNWD�YH�EXQXQ�VRQXFXQGD�,.'&�GH÷HUL�GDKD�
N|W�� VDSWDQPDNWDGÕU� �S��,����� /LWHUDW�UGHQ� IDUNOÕ� RODUDN�
oDOÕúPDPÕ]GD� PHQLVN�V� OH]\RQX� YH� WHGDYLVLQLQ�
KDVWDODUGD�,.'&�GH÷HULQH�HWNLVL�VDSWDQPDPÕúWÕU� 
dDOÕúPDPÕ]GD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHstinde iki grup 
DUDVÕQGD�ELU�IDUN�VDSWDQPDPÕúWÕU��$QFDN�.7-1000 laktise 
GHUHFHVL� DUWDQ� YH� GL]� |Q�� D÷UÕVÕ� RODQ� KDVWDODUGD� WHN�
EDFDN� LOHUL� ]ÕSODPD� WHVWL� GDKD� N|W�� ROGX÷X�VDSWDQPÕúWÕU�
(p<0,�����+DVWDODUGD�GL]�|Q��D÷UÕVÕ� ROPDVÕQÕQ� YH�RSHUH�
edilen dizlerinde >3 PP� ODNVLWH� ROPDVÕQÕQ� KDVWDODUÕQ�
GL]OHUL� LOH� KDUHNHW� VÕUDVÕQGD� J�YHQOHULQLQ� D]DOPDVÕQD� YH�
WDP� NRQVDQWUH� RODPDPDODUÕQD� QHGHQ� ROPDNWD� EXQGDQ�
|W�U�� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWLQGH� EDúDUÕ� D]�
ROPDNWDGÕU�� /LWHUDW�UH� EDNÕQFD� 37� YH� 67-+7� JUXSODUÕ�
DUDVÕQGD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWL� DoÕVÕQGDQ� EL]LP�
oDOÕúPDPÕ]GD� ROGX÷X� JLEL� LNL� JUXS� DUDVÕQGD� ELUELUOHULQH�
�VW�QO�N� VDSWDQPDPÕúWÕU� ���������������������-33,35, 
38).  
dDOÕúPDPÕ]GD�UDG\RORMLN�WHWNLNOHU�GH÷HUOHQGLULOGL÷LQGH�37�
YH� 67� JUXSODUÕ� DUDVÕQGD� WLELR� IHPRUDO� RVWHRILW� ROXúXPX��
HPLQHQVL\DGD� VLYULOHúPH��Kellgren- Lawrence gonartroz 
eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHO� YH� IHPRUDO�
W�QHOLQ� SR]LV\RQX� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQPD]NHQ��
SDWHOOD� DOW� SROGH� RVWHRILW� ROXúXPX� 37� JUXEXQGD� GDKD�
\�NVHN� RUDQGD� EXOXQPXúWXU� �S<0,05). Patella baja 
VDSWDQDQ�KDVWDODUGD�/\VKROP�VNRUX�GDKD�G�ú�N�ROGX÷X�
VDSWDQPÕúWÕU��S��,�����0HQLVN�V�OH]\RQX�RODQ�KDVWDODUGD�
Kellgren-Lawrence gonartroz eYUHOHPHVL� GDKD� N|W��
VDSWDQÕUNHQ�� PHGLDO�ODWHUDO� PHQLVN�V� OH]\RQX� RODQ�
hastalarda bu evreleme daha N|W�� ROGX÷X� VDSWDQPÕúWÕU�
(p<0,05). 0HQLVN�V� OH\RQX� WHGDYLVLQGH� GLNLú� X\JXODQDQ�
hastalarda radyolojik evrenin eksizyon uygulanan 
KDVWDODUD� RUDQOD� GDKD� L\L� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). 

7HNQLN�DoÕGDQ�\DQOÕú�W�QHO�DoÕPÕ�LOH�LOH�KDVWDODUGD�HNOHP�
KDUHNHW� NÕVÕWOÕOÕ÷Õ� .7-����� ODNVLWH� IDUNÕ� YH� Lysholm 
VNRUODPDVÕ� DUDVÕQGD� LOLúNL� WHVSLW� HGLOHPHPLúWLU��
/LWHUDW�UGH� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
VRQUDVÕ� ROXúDQ� GRQ|U� VDKD� GHIHNWLQLQ� NHPLN� JUHIWOHU� LOH�
GROGXUXOPDVÕQÕQ�GHIHNW�VDKDVÕQÕQ�GDKD�KÕ]OÕ� L\LOHúWL÷L� YH�
uzun G|QHPGH�KDVWDODUGD�GL]�|Q��D÷UÕVÕ�YH�GRQ|r saha 
D÷UÕVÕQÕ�D]DOWPDGD�HWNLOHUL�ROGX÷X�EHOLUWLOPLúWLU��%L] de bu 
DPDo� LOH� 37� JUXEX� KDVWDODUGD� GRQ|r sahadaki defekti 
JUHIW� KD]ÕUODQÕP� VÕUDVÕQGD� DUWDQ� NHPLN� JUHIWOHU� YH� WLELDO�
W�QHO� DoÕPÕ� VÕUDVÕQGD� oÕNDQ� NHPLN� JUeftler ile 
NDSDWPDNWD\Õ]�� 37� JUXEXQGD� ROXúDQ� SDWHOODU� DOW�
NXWXEXQGDNL� RVWHRILWLN� GH÷LúLNOL÷LQ� SRVW� RSHUDWLI�
UHKDELOLWDV\RQ�G|QHPLQGH�SDWHOODGDNL�GHIHNWH�NRQXODQ�EX�
JUHIWOHULQ� SDWHOOD� DOW� NXWEXQD� GR÷UX� \HU� GH÷LúWLUPHVL�
QHWLFHVLQGH� ROGX÷XQX� G�ú�QPHNWH\L]�� 37 grubunda 
SDWHOOD� EDMDQÕQ� �� KDVWDGD� VDSWDQPDVÕ� JUHIW� DOÕPÕ�
VÕUDVÕQGD� HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�
QHWLFHVLQGH� SDWHOODU� WHQGRQ� ER\XQXQ� NÕVDOPDVÕ� YH� D÷UÕ�
nedeni ile santral disinhibasyon neticesinde hastalarda 
NXDGULFHSV� NDV� J�F�Q�Q� HUNHQ� WDP�
ND]DQÕODPDPDVÕQGDQ� GROD\Õ� ROGX÷X� G�ú�Q�OP�úW�U��
/LWHUDW�UGH� GL]OHUGH�gd%� \DUDODQPDVÕ� LOH� ELUOLNWH� EDúND�
GL]�ED÷�\DUDODQPDVÕ�ROPDVÕQÕQ��D\QÕ�GL]GH�PHQLQVHNWRPL�
X\JXODQPÕú� ROPDVÕQÕQ� YH�RSHUDV\RQ� \DúÕQÕQ�RSHUDV\RQ�
DQÕQGD�!���ROPDVÕQÕQ�LOHULGH�JHOLúHELOHFHN�DUWUR]�LoLn risk 
IDNW|U�� ROGX÷XQX� ELOGLUPLúOHUGLU� ��������� %D]Õ�
oDOÕúPDODUGD� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
uygulananlarda ve opere edilen dizlerde >3 mm laksite 
RODQODUGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD� \�NVHN� EXOXQXUNHQ��
ED]Õ� oDOÕúPDODUGD� 37� JUXEXQGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD�
D]� RODUDN� WHVSLW� HGLOPLúWLU� ��������� 37� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� SDWHOODU� WHQGRQ�
ER\XQGD�NÕVDOPD\D�QHGHQ�RODELOHFH÷L�YH�SDWHOOD�EDMD�LOH�
VRQXoODQDELOHFH÷L�EHOLUWLOPLúWLU����-43).  
dDOÕúPDPÕ]GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� L]RNLQHWLk 
NXDGULFHSV� YH� KDPVWULQJ� ]LUYH� WRUN� GH÷HUOHULQLQ� JUXS� LoL�
VD÷ODP� LOH� RSHUH� HGLOHQ� EDFDNODUGDNL� NDUúÕODúWÕUPD�
sonucunda don|r saha morbiditesi ile uyumlu olarak PT 
JUXEXQGD�HNVWDQV|U�NDV�JUXEX��67�JUXEXQGD�LVH�IOHNV|U�
NDV�JUXEXQXQ�VD÷ODP�EDFDN�GH÷HULQL�\DNDOD\DPDPÕú�YH�
GDKD�G�ú�N�RODUDN�EXOXQPXúWXU������������������������� 

Sonuç 

gd%� KDVDUODQPDVÕ� VRQUDVÕ� DUWURVNRSLN� RODUDN�
UHNRQVWU�NVL\RQ� LOHULGH� PH\GDQD� JHOHELOHFHN� LNLQFLO�
\DUDODQPDODU�YH�DUWUR]X�HQJHOOHPHGH�J�Q�P�]GH�NDEXO�
J|UP�ú� WHGDYL� úHNOLGLU�� 37� RWRJUHIWL� LOH� UHNRQVWU�NVL\RQ�
SRVW� RSHUDWLI� GL]� D÷UÕVÕ�� SDWHOOD� EDMD�� SDWHOORIHPRUDO�
NUHSLWDV\RQ�� VDIHQ� VLQLULQ� LQIUDSDWHOODU� GDOÕQÕQ�
]HOHQPHVLQH� ED÷OÕ� GX\X� NXVXUX� JLEL� NRPSOLNDV\RQODU�
PH\GDQD� JHOHELOPHNWH� YH� FHUUDKLQLQ� EDúDUÕQÕ�
HWNLOH\HELOPHNWHGLU�� (úOLN� HGHQ� PHQLVN�V� OH]\RQX� YH�
WHGDYL�ELoLPL�X]XQ�G|QHP�VRQXFX�HWNLOHPHNWHGLU��67�YH�
37� RWRJUHIWLQ� NXOODQÕOPDVÕQÕQ� X]XQ� G|QHPGH� UDG\RORMLN�
HYUHOHPH�� HNOHP� ODNVLWHVL� YH� ,.'&� ILQDO� GH÷HUL� �]HULQH�
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GL]OHUGH� ,.'&� GH÷HULQL� QRUPDO� YH\D� \DNODúÕN� QRUPDO�
RODUDN� EXOPXú, bXQXQ� QHGHQLQL� \DUDODQPD� ]DPDQÕ� LOH�
RSHUDV\RQ� ]DPDQÕ� DUDVÕQGD� KDVWDODUGD� oRN� X]XQ� V�UH�
ROPDVÕQD ED÷ODPÕúODU�� EX� V�UH� LoLQGH� KDVWDODUÕQ� LNLQFLO�
\DUDODQPDODUD� PDUX]� NDOPÕú� RODELOHFHNOHULQGHQ�
ROGX÷XQX� G�ú�QP�úOHUGLU�� %X� GH÷HU� OLWHUDW�UGHNL� ELUoRN�
oDOÕúPDGDQ� YH� EL]LP� oDOÕúPDPÕ]GDQ� D]GÕU��
ÇDOÕúPDPÕ]GD� GD� X\JXODQDQ� FHUUDKL� WHNQL÷LQ� KDVWDODUÕQ�
ILQDO� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH� ELUELUOHULQH�
�VW�QO�NOHULQ� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� ,.'&� GH÷HULQL�
FHUUDKL�]DPDQODPDQÕQ�YH�\DUDODQPD�QHGHQLQLQ�HWNLOHGL÷L�
EHOLUOHQPLúWLU�� g]HOOLNOH� �� D\GDQ� VRQUD� RSHUH� HGLOHQ�
KDVWDODUGD� ,.'&� GH÷HUL� GDKD� G�ú�N� EXOXQPXúWXU�
(p<0,����� /H]\RQ� ROXúXPXQGDQ� RSHUDV\RQ� DQÕQD� NDGDU�
JHoHQ� ]DPDQ� DUWWÕNoD� KDVWDODUÕQ� GL]OHUL� gd%� \RNVXQX�
ROGXNODUÕ� LoLQ� WHNUDUOD\DQ� URWDV\RQHO� WUDYPD\D� PDUX]�
NDOPDNWDGÕU��%XQXQ�VRQXFXQGD�GD�KDVWDODUGD�GL]OHULQGH�
ikincil yaralanmalar meydana gelmekte ve diz 
HNOHPOHULQGH� NÕNÕUGDN� KDUDEL\HWL� PH\GDQD� JHOPHNWHGLU��
%X�GD�X]XQ�G|QHPGH�GDKD�N|W��VRQXo�ROXúWXUPDNWDGÕU��
dDOÕúPDPÕ]GD� WUDILN� ND]DVÕ� VRQUDVÕ� gd%� KDVDUODQPDVÕ�
RODQ� KDVWDODUGD� ROD\� DQÕQGD� GDKD� \�NVHN� WUDYPD\D�
PDUX]�NDOGÕNODUÕQGDQ�KDVWDODUGD�GL]�LoLQGH \DUDODQPDQÕQ�
úLGGHWL�DUWPDNWD�YH�EXQXQ�VRQXFXQGD�,.'&�GH÷HUL�GDKD�
N|W�� VDSWDQPDNWDGÕU� �S��,����� /LWHUDW�UGHQ� IDUNOÕ� RODUDN�
oDOÕúPDPÕ]GD� PHQLVN�V� OH]\RQX� YH� WHGDYLVLQLQ�
KDVWDODUGD�,.'&�GH÷HULQH�HWNLVL�VDSWDQPDPÕúWÕU� 
dDOÕúPDPÕ]GD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHstinde iki grup 
DUDVÕQGD�ELU�IDUN�VDSWDQPDPÕúWÕU��$QFDN�.7-1000 laktise 
GHUHFHVL� DUWDQ� YH� GL]� |Q�� D÷UÕVÕ� RODQ� KDVWDODUGD� WHN�
EDFDN� LOHUL� ]ÕSODPD� WHVWL� GDKD� N|W�� ROGX÷X�VDSWDQPÕúWÕU�
(p<0,�����+DVWDODUGD�GL]�|Q��D÷UÕVÕ� ROPDVÕQÕQ� YH�RSHUH�
edilen dizlerinde >3 PP� ODNVLWH� ROPDVÕQÕQ� KDVWDODUÕQ�
GL]OHUL� LOH� KDUHNHW� VÕUDVÕQGD� J�YHQOHULQLQ� D]DOPDVÕQD� YH�
WDP� NRQVDQWUH� RODPDPDODUÕQD� QHGHQ� ROPDNWD� EXQGDQ�
|W�U�� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWLQGH� EDúDUÕ� D]�
ROPDNWDGÕU�� /LWHUDW�UH� EDNÕQFD� 37� YH� 67-+7� JUXSODUÕ�
DUDVÕQGD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWL� DoÕVÕQGDQ� EL]LP�
oDOÕúPDPÕ]GD� ROGX÷X� JLEL� LNL� JUXS� DUDVÕQGD� ELUELUOHULQH�
�VW�QO�N� VDSWDQPDPÕúWÕU� ���������������������-33,35, 
38).  
dDOÕúPDPÕ]GD�UDG\RORMLN�WHWNLNOHU�GH÷HUOHQGLULOGL÷LQGH�37�
YH� 67� JUXSODUÕ� DUDVÕQGD� WLELR� IHPRUDO� RVWHRILW� ROXúXPX��
HPLQHQVL\DGD� VLYULOHúPH��Kellgren- Lawrence gonartroz 
eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHO� YH� IHPRUDO�
W�QHOLQ� SR]LV\RQX� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQPD]NHQ��
SDWHOOD� DOW� SROGH� RVWHRILW� ROXúXPX� 37� JUXEXQGD� GDKD�
\�NVHN� RUDQGD� EXOXQPXúWXU� �S<0,05). Patella baja 
VDSWDQDQ�KDVWDODUGD�/\VKROP�VNRUX�GDKD�G�ú�N�ROGX÷X�
VDSWDQPÕúWÕU��S��,�����0HQLVN�V�OH]\RQX�RODQ�KDVWDODUGD�
Kellgren-Lawrence gonartroz eYUHOHPHVL� GDKD� N|W��
VDSWDQÕUNHQ�� PHGLDO�ODWHUDO� PHQLVN�V� OH]\RQX� RODQ�
hastalarda bu evreleme daha N|W�� ROGX÷X� VDSWDQPÕúWÕU�
(p<0,05). 0HQLVN�V� OH\RQX� WHGDYLVLQGH� GLNLú� X\JXODQDQ�
hastalarda radyolojik evrenin eksizyon uygulanan 
KDVWDODUD� RUDQOD� GDKD� L\L� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). 

7HNQLN�DoÕGDQ�\DQOÕú�W�QHO�DoÕPÕ�LOH�LOH�KDVWDODUGD�HNOHP�
KDUHNHW� NÕVÕWOÕOÕ÷Õ� .7-����� ODNVLWH� IDUNÕ� YH� Lysholm 
VNRUODPDVÕ� DUDVÕQGD� LOLúNL� WHVSLW� HGLOHPHPLúWLU��
/LWHUDW�UGH� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
VRQUDVÕ� ROXúDQ� GRQ|U� VDKD� GHIHNWLQLQ� NHPLN� JUHIWOHU� LOH�
GROGXUXOPDVÕQÕQ�GHIHNW�VDKDVÕQÕQ�GDKD�KÕ]OÕ� L\LOHúWL÷L� YH�
uzun G|QHPGH�KDVWDODUGD�GL]�|Q��D÷UÕVÕ�YH�GRQ|r saha 
D÷UÕVÕQÕ�D]DOWPDGD�HWNLOHUL�ROGX÷X�EHOLUWLOPLúWLU��%L] de bu 
DPDo� LOH� 37� JUXEX� KDVWDODUGD� GRQ|r sahadaki defekti 
JUHIW� KD]ÕUODQÕP� VÕUDVÕQGD� DUWDQ� NHPLN� JUHIWOHU� YH� WLELDO�
W�QHO� DoÕPÕ� VÕUDVÕQGD� oÕNDQ� NHPLN� JUeftler ile 
NDSDWPDNWD\Õ]�� 37� JUXEXQGD� ROXúDQ� SDWHOODU� DOW�
NXWXEXQGDNL� RVWHRILWLN� GH÷LúLNOL÷LQ� SRVW� RSHUDWLI�
UHKDELOLWDV\RQ�G|QHPLQGH�SDWHOODGDNL�GHIHNWH�NRQXODQ�EX�
JUHIWOHULQ� SDWHOOD� DOW� NXWEXQD� GR÷UX� \HU� GH÷LúWLUPHVL�
QHWLFHVLQGH� ROGX÷XQX� G�ú�QPHNWH\L]�� 37 grubunda 
SDWHOOD� EDMDQÕQ� �� KDVWDGD� VDSWDQPDVÕ� JUHIW� DOÕPÕ�
VÕUDVÕQGD� HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�
QHWLFHVLQGH� SDWHOODU� WHQGRQ� ER\XQXQ� NÕVDOPDVÕ� YH� D÷UÕ�
nedeni ile santral disinhibasyon neticesinde hastalarda 
NXDGULFHSV� NDV� J�F�Q�Q� HUNHQ� WDP�
ND]DQÕODPDPDVÕQGDQ� GROD\Õ� ROGX÷X� G�ú�Q�OP�úW�U��
/LWHUDW�UGH� GL]OHUGH�gd%� \DUDODQPDVÕ� LOH� ELUOLNWH� EDúND�
GL]�ED÷�\DUDODQPDVÕ�ROPDVÕQÕQ��D\QÕ�GL]GH�PHQLQVHNWRPL�
X\JXODQPÕú� ROPDVÕQÕQ� YH�RSHUDV\RQ� \DúÕQÕQ�RSHUDV\RQ�
DQÕQGD�!���ROPDVÕQÕQ�LOHULGH�JHOLúHELOHFHN�DUWUR]�LoLn risk 
IDNW|U�� ROGX÷XQX� ELOGLUPLúOHUGLU� ��������� %D]Õ�
oDOÕúPDODUGD� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
uygulananlarda ve opere edilen dizlerde >3 mm laksite 
RODQODUGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD� \�NVHN� EXOXQXUNHQ��
ED]Õ� oDOÕúPDODUGD� 37� JUXEXQGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD�
D]� RODUDN� WHVSLW� HGLOPLúWLU� ��������� 37� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� SDWHOODU� WHQGRQ�
ER\XQGD�NÕVDOPD\D�QHGHQ�RODELOHFH÷L�YH�SDWHOOD�EDMD�LOH�
VRQXoODQDELOHFH÷L�EHOLUWLOPLúWLU����-43).  
dDOÕúPDPÕ]GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� L]RNLQHWLk 
NXDGULFHSV� YH� KDPVWULQJ� ]LUYH� WRUN� GH÷HUOHULQLQ� JUXS� LoL�
VD÷ODP� LOH� RSHUH� HGLOHQ� EDFDNODUGDNL� NDUúÕODúWÕUPD�
sonucunda don|r saha morbiditesi ile uyumlu olarak PT 
JUXEXQGD�HNVWDQV|U�NDV�JUXEX��67�JUXEXQGD�LVH�IOHNV|U�
NDV�JUXEXQXQ�VD÷ODP�EDFDN�GH÷HULQL�\DNDOD\DPDPÕú�YH�
GDKD�G�ú�N�RODUDN�EXOXQPXúWXU������������������������� 

Sonuç 

gd%� KDVDUODQPDVÕ� VRQUDVÕ� DUWURVNRSLN� RODUDN�
UHNRQVWU�NVL\RQ� LOHULGH� PH\GDQD� JHOHELOHFHN� LNLQFLO�
\DUDODQPDODU�YH�DUWUR]X�HQJHOOHPHGH�J�Q�P�]GH�NDEXO�
J|UP�ú� WHGDYL� úHNOLGLU�� 37� RWRJUHIWL� LOH� UHNRQVWU�NVL\RQ�
SRVW� RSHUDWLI� GL]� D÷UÕVÕ�� SDWHOOD� EDMD�� SDWHOORIHPRUDO�
NUHSLWDV\RQ�� VDIHQ� VLQLULQ� LQIUDSDWHOODU� GDOÕQÕQ�
]HOHQPHVLQH� ED÷OÕ� GX\X� NXVXUX� JLEL� NRPSOLNDV\RQODU�
PH\GDQD� JHOHELOPHNWH� YH� FHUUDKLQLQ� EDúDUÕQÕ�
HWNLOH\HELOPHNWHGLU�� (úOLN� HGHQ� PHQLVN�V� OH]\RQX� YH�
WHGDYL�ELoLPL�X]XQ�G|QHP�VRQXFX�HWNLOHPHNWHGLU��67�YH�
37� RWRJUHIWLQ� NXOODQÕOPDVÕQÕQ� X]XQ� G|QHPGH� UDG\RORMLN�
HYUHOHPH�� HNOHP� ODNVLWHVL� YH� ,.'&� ILQDO� GH÷HUL� �]HULQH�
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KDVWDVÕQGD� YH� �� ������ +7� KDVWDVÕQGD� HNVWDQVL\RQ�
defisit, ��� ������ 37� YH� ��� ������ +7� KDVWDVÕQGD 
IOHNVL\RQ� HNVLNOL÷L� VDSWDPÕúODUGÕU� Roe ve ark. (27) 180 
KDVWD\Õ� �37� ���� 67� ���� �� \ÕO� ER\XQFD� WDNLS� HWPLúOHU, 7 
\ÕOÕQ sonunda ST ve PT gruplaUÕ� DUDVÕQGD� HNVWDQVL\RQ�
NÕVÕWOÕOÕ÷Õ� DoÕVÕQGDQ� IDUN� VDSWDPDPÕúODU, PT grubunda 
ELULQFL� \ÕO� LOH� \HGLQFL� \ÕO� VRQXQGD� \DSWÕNODUÕ� PXD\HQHGH�
HNVWDQVL\RQ�GHILVLW�RUDQÕQÕQ�DUWWÕ÷ÕQÕ�VDSWDPÕúODUGÕU.  

Golblatt ve ark. (28) \DSWÕNODUÕ�oDOÕúPDGD, PT ve HT-ST 
JUXSODUÕQÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� ����-����� \ÕOODUÕ� DUDVÕQGDNL�
OLWHUDW�U�Q�PHWD�DQDOL]i sonucunda PT grubunda patello-
IHPRUDO�NUHSLWDV\RQXQ�GDKD� ID]OD�ROGX÷XQX�VDSWDPÕúODU 
(p<0,05), bX� EXOJXQXQ� 37� RWRJUHIWL� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� GH]DYDQWDMODUÕQGDQ�
oldu÷XQX�ELOGLUPLúOHUGLU��)UHHGPDQ�YH�DUN��(22) \DSWÕNODUÕ�
37�JUXEX������KDVWD�����oDOÕúPD���67�JUXEX�����KDVWD�
���� oDOÕúPD�� PHWD-DQDOL]� VRQXFXQGD� GL]� |Q�� D÷UÕVÕQÕQ�
37�JUXEXQGD�67�JUXEXQD�RUDQOD�GDKD�ID]OD�ROGX÷X�WHVSLW�
HWPLúOHU�� 37� JUXEXQGD� GL]� |Q�� D÷UÕVÕQÕQ� ID]OD� ROPDVÕQÕ�
JUHIW� DOÕQPDVÕ� VÕUDVÕQGD� HNVWDQV|U�PHNDQL]PDQÕQ� ]DUDU�
J|UPHVLQH�ED÷ODPÕúODUGÕU��<XQHV�YH�DUN�� (29) \DSWÕNODUÕ�
meta analiz sonucunda 424 hasta (PT 234, ST 190) iki 
\ÕOOÕN�WDNLSOHUL�VRQXFXQGD�GL]�|Q��D÷UÕVÕQÕQ�37�JUXEXQGD�
GDKD�ID]OD�ROGX÷XQX�YH�EXQXQ�37�JUXEX�KDVWDODUÕ�GDKD�
ID]OD� UDKDWVÕ]� HWWL÷LQL� EHOLUWPLúOHUGLU�� dDOÕúPDPÕ]GD� GD�
37� JUXEXQGD� 67� JUXEXQD� J|UH� SDWHOOR� IHPRUDO�
NUHSLWDV\RQ� YH� GL]� |Q�� D÷UÕVÕ� GDKD� \�NVHN� RUDQGD�
EXOXQPXúWXU� �S��,����� +DVWDODUÕQ� KHSVLQH� D\QÕ�
UHKDELOLWDV\RQ� SURJUDPÕ� X\JXODQPÕú� YH� WDPDPÕQGD�
SRVWRSHUDWLI� HUNHQ�G|QHPGH�GL]OHULQGH� WDP�HNVWDQVL\RQ�
VD÷ODQPÕúWÕU�� 2SHUH� HGLOHQ� KDVWDODUGDQ� KLoELULVLQH�
SRVWRSHUDWLI� G|QHPGH� DOoÕODPD� LOH� LPPRELOL]DV\RQ�
X\JXODQPDPÕúWÕU�� +LoELU� KDVWDGD� SDWHOODU� WHQGLQLW��
SDWHOODU� WHQGRQ� NRSX÷X�� SDWHOOD NÕUÕ÷Õ� JLEL� HNVWDQV|U�
PHNDQL]PD� NRPSOLNDV\RQX� VDSWDQPDPÕúWÕU�� 37�
JUXEXQGD� JUHIW� DOÕQGÕNWDQ� VRQUD� GRQ|U� VDKDGDNL� GHIHNW�
ILEUR]LV� LOH� L\LOHúPHNWH� YH�EXQXQ�QHWLFHVLQGH�KDVWDODUGD�
LQIUDSDWHOODU� E|OJHGH� NRQWUDNW�U� YH� SDWHOODU� WHQGRQ�
ER\XQGD� NÕVDOPD� PH\GDQD� JHOebilmektedir. Bunun 
VRQXFXQGD� GD� KDVWDODUGD� HNOHP� KDUHNHW� NÕVÕWOÕOÕ÷Õ�
ROXúPDNWDGÕU�� (NOHP� KDUHNHW� JHQLúOL÷LQGH� ND\ÕS� ROPDVÕ�
KDVWDODUGD� \�U�PH� ER]XNOX÷XQD� QHGHQ� ROPDNWD� YH�
DUWPÕú� SDWHOORIHPRUDO� EDVÕQo� QHGHQL� LOH� NRQGURPDOD]L�
SDWHOOD� YH� D÷UÕ\D� QHGHQ� ROPDNWDGÕU�� %XQGDQ� |W�U�� 37�
JUXEXQGD�67� JUXEXQD� RUDQOD� GDKD� ID]OD� GL]� |Q�� D÷UÕVÕ�
ve patellofemoral NUHSLWDV\RQ�ROGX÷XQX�G�ú�QPHNWH\L]� 

/LWHUDW�UGH�ELUoRN�oDOÕúPDGD�GL]OHUL��]HULQGH�\�U�PH� LOH�
UDKDWVÕ]OÕN� GX\XOPDVÕ� VDIHQ� VLQLULQ� LQIUDSDWHOODU� GDOÕQÕQ�
JUHIW� DOÕPÕ� HVQDVÕQGD� ]HGHOHQPHVLQGHQ� GROD\Õ� 37�
JUXEXQGD�67�JUXEXQD�RUDQOD�GDKD�\�NVHN�EXOXQPXúWXU�
(19,30-����� %D]Õ� oDOÕúPDODUGD� LVH� EX� D÷UÕ� ROXúXPXQX�
JUHIW� DOÕQDQ� VDKDGD� NDODQ� GHIHNWH� YH� GRQ|U� VDKD�
PRUELGLWHVLQH�ED÷ODQPÕúWÕU����������dDOÕúPDPÕ]GD�GD�37�
grubunda ST grubXQD� RUDQOD� KHP� GL]� |Q�QGH� GX\X�
NXVXUX�KHP�GH�o|PHOHUHN�oÕSODN�GL]OHUL��]HULQGH�\�U�PH�

LOH� GDKD� ID]OD� D÷UÕ� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). Bu 
FHUUDKL� VÕUDVÕQGD� JUHIW� DOÕPÕ� DQÕQGD� VDIHQ� VLQLULQ�
LQIUDSDWHOODU�GDOÕQÕQ�]HGHOHQPHVL�QHWLFHVLQGH�KDVWDODUGD�
meydana gHOHQ�GL]�|Q��GX\X�NXVXUXQXQ�HWNLOL�ROGX÷XQX�
G�ú�QPHNWH\L]�� 37� JUXEXQGD� JUHIW� DOÕPÕ� VÕUDVÕQGD�
HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�� SDWHOOD� YH�
WXEHURVLWDV� WLELDGD� PH\GDQD� JHOHQ� GHIHNWWHQ� GROD\Õ�
GRQ|U� VDKDGDNL� GX\DUOÕOÕ÷ÕQ� DUWPDVÕQÕQ� GD� EXQD� HWNHQ�
ROGX÷XQX�G�ú�QPHNWH\L]� 

gd%� FHUUDKLVL� VRQUDVÕ� RSHUH� HGLOHQ� GL]OHU� LOH� NDUúÕ�
VD÷ODP�GL]OHU� LOH� NDUúÕODúWÕUPDOÕ�.7-����� ODNVLWH�|Oo�P��
LOH� LOJLOL� ELUoRN� oDOÕúPD� YDUGÕU�� %X� oDOÕúPDODUGD� ED]ÕODUÕ�
67� YH� 37� JUXSODUÕ� DUDVÕQGD� IDUN� ROPDGÕ÷ÕQÕ� EHOLUWLUNHQ�
��������������ED]Õ�oDOÕúPDODUGD�LVH�67�JUXEXQGD�ODNVLWH�
PT grubuna oranla daha fazla ROGX÷X� WHVSLW� HGLOPLúWLU�
������������ /LWHUDW�UGH� EX� IDUN� JUHIWLQ� |]HOOL÷LQH�� WHVSLW�
\|QWHPLQH�� HUNHQ� G|QHPGH� UHKDELOLWDV\RQ� SURJUDPÕQD��
RSHUH� HGLOHQ� NLúLQLQ� NDGÕQ� YH\D� HUNHN� ROPDVÕQD� ED÷OÕ�
RODUDN�GH÷LúWL÷L�EHOLUWLOPLúWLU� �����dDOÕúPDPÕ]GD�.7-1000 
LOH�\DSÕODQ�|Oo�POHUGH�67�JUXEXQGD�RUWDODPD�ODNVLWH�37�
grubundan istatistiksel DQODPOÕ olmamakla birlikte daha 
\�NVHN� EXOXQPXúWXU�� 67� JUXEXQGD� KDVWDODUD� G|UWO��
semitendin|] JUHIW� RWRJUHIW� RODUDN� X\JXODQPÕúWÕU��
)HPRUDO� WDUDIWD� YH� WLELDO� WDUDIWD� JUHIW� WHVSLWL� W�QHOGen 
X]DN� RODUDN� \DSÕOPÕúWÕU�� 37� JUXEXQGD� LVH� JUHIWLQ� WHVSLWL�
W�QHO� LoHULVLQGH� LQWHUIHUDQV� YLGDODUÕ� LOH� \DSÕOPÕúWÕU��
%LOLQGL÷L� �]HUH� G|UWO�� 67� JUHIWL� VHUWOLN� YH� GD\DQÕNOÕOÕN�
EDNÕPÕQGDQ� 37¶GDQ� GDKD� �VW�QG�U�� 37� JUXEXQGD� JUHIW�
NHPLN� EORNODU� DUDFÕOÕ÷Õ� LOH� NHPLN-NHPLN� DUDVÕQGD�
ROPDNWDGÕU�� 67� JUXEXQGD� LVH� JUHIWLQ� W�QHOGH� WXWXQPDVÕ�
sharpey lifleri ile kemik-OLJDPHQW�DUDVÕQGD�ROPDNWDGÕU��%X�
V�UH� RODUDN� \DNODúÕN� ��� KDIWD\Õ� DOPDNWDGÕU�� %X� V�UH�
]DUIÕQGD�JUHIW�W�QHO�LoHULVLQGH�VDOÕQÕP�KDUHNHWL�J|VWHUHUHN�
W�QHOGH� JHYúHPH YH� VRQXFXQGD� ODNVLWH� \DSPÕú�
RODELOHFH÷LQL� G�ú�QPHNWH\L]�� $\UÕFD� 67� JUHIWL� DOÕQÕUNHQ�
GL]LQ� IOHNV|U� NDV� JUXEXQD� ]DUDU� YHULOPHNWHGLU�� 'L]LQ�
fleksiyonda anteriora translasyonunu engellemede ikincil 
HWNLVL� RODQ� EX� NDV� JUXEXQXQ� ]D\ÕIODWÕOPÕú� ROPDVÕ� GD� 67�
grubunGD� 37� JUXEXQD� RUDQOD� ODNVLWH� PLNWDUÕQÕQ� ID]OD�
ROPDVÕQÕ� DoÕNOD\DELOLU�� %L]LP� oDOÕúPDPÕ]GD� W�QHO�
SR]LV\RQX� LOH� ODNVLWH� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL�
EXOXQDPDPÕúWÕU��.DGÕQODUGD�HUNHNOHUH�RUDQOD�GDKD� ID]OD�
ODNV� EXOXQPDVÕQÕ� NDGÕQODUÕQ� HNOHPOHULQLQ� |]HOOLNOH� LNLQFil 
VWDELOL]H� HGLFL� \DSÕODUÕQÕQ� HUNHNOHUH�RUDQOD� GDKD� JHYúHN�
ROPDVÕQGDQ�ROGX÷XQX�G�ú�QPHNWH\L]� 

PT ve ST-+7�JUXEXQXQ�NDUúÕODúWÕUÕOGÕ÷Õ�ELUoRN�oDOÕúPDGD�
LNL� FHUUDKL� WHNQL÷LQ� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH�
�VW�QO�NOHUL�VDSWDQPDPÕúWÕU�����������������<DSÕODQ�ED]Õ�
oDOÕúPDODUGD�KDVWDODUGD�|]HOOLNOH�NURQLN�G|QHPGH�RSHUH�
HGLOPLú� ROPDODUÕ� YH� PHQLQVHNWRPL� X\JXODQPÕú�
ROPDODUÕQÕQ� ,.'&� GH÷HULQL� N|W�� \|QGH� HWNLOHGL÷LQL�
EHOLUWPLúOHUGLU� ��������� 6YHQVRQ� YH� DUN�� (26) \DSWÕNODUÕ�
SURVSHNWLI� YH� UDQGRPL]H� oDOÕúPDGD, ST ve PT otogrefti 
X\JXODQDQ� NDGÕQ� KDVWODUGD� LNL� \ÕOOÕN� WDNLS� VRQXQGD� 37�
JUXEXQGD������67�JUXEXQGD�����RUDQÕQGD�RSHUH�HGLOHQ�
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KDVWDVÕQGD� YH� �� ������ +7� KDVWDVÕQGD� HNVWDQVL\RQ�
defisit, ��� ������ 37� YH� ��� ������ +7� KDVWDVÕQGD 
IOHNVL\RQ� HNVLNOL÷L� VDSWDPÕúODUGÕU� Roe ve ark. (27) 180 
KDVWD\Õ� �37� ���� 67� ���� �� \ÕO� ER\XQFD� WDNLS� HWPLúOHU, 7 
\ÕOÕQ sonunda ST ve PT gruplaUÕ� DUDVÕQGD� HNVWDQVL\RQ�
NÕVÕWOÕOÕ÷Õ� DoÕVÕQGDQ� IDUN� VDSWDPDPÕúODU, PT grubunda 
ELULQFL� \ÕO� LOH� \HGLQFL� \ÕO� VRQXQGD� \DSWÕNODUÕ� PXD\HQHGH�
HNVWDQVL\RQ�GHILVLW�RUDQÕQÕQ�DUWWÕ÷ÕQÕ�VDSWDPÕúODUGÕU.  

Golblatt ve ark. (28) \DSWÕNODUÕ�oDOÕúPDGD, PT ve HT-ST 
JUXSODUÕQÕQ� NDUúÕODúWÕUÕOGÕ÷Õ� ����-����� \ÕOODUÕ� DUDVÕQGDNL�
OLWHUDW�U�Q�PHWD�DQDOL]i sonucunda PT grubunda patello-
IHPRUDO�NUHSLWDV\RQXQ�GDKD� ID]OD�ROGX÷XQX�VDSWDPÕúODU 
(p<0,05), bX� EXOJXQXQ� 37� RWRJUHIWL� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� GH]DYDQWDMODUÕQGDQ�
oldu÷XQX�ELOGLUPLúOHUGLU��)UHHGPDQ�YH�DUN��(22) \DSWÕNODUÕ�
37�JUXEX������KDVWD�����oDOÕúPD���67�JUXEX�����KDVWD�
���� oDOÕúPD�� PHWD-DQDOL]� VRQXFXQGD� GL]� |Q�� D÷UÕVÕQÕQ�
37�JUXEXQGD�67�JUXEXQD�RUDQOD�GDKD�ID]OD�ROGX÷X�WHVSLW�
HWPLúOHU�� 37� JUXEXQGD� GL]� |Q�� D÷UÕVÕQÕQ� ID]OD� ROPDVÕQÕ�
JUHIW� DOÕQPDVÕ� VÕUDVÕQGD� HNVWDQV|U�PHNDQL]PDQÕQ� ]DUDU�
J|UPHVLQH�ED÷ODPÕúODUGÕU��<XQHV�YH�DUN�� (29) \DSWÕNODUÕ�
meta analiz sonucunda 424 hasta (PT 234, ST 190) iki 
\ÕOOÕN�WDNLSOHUL�VRQXFXQGD�GL]�|Q��D÷UÕVÕQÕQ�37�JUXEXQGD�
GDKD�ID]OD�ROGX÷XQX�YH�EXQXQ�37�JUXEX�KDVWDODUÕ�GDKD�
ID]OD� UDKDWVÕ]� HWWL÷LQL� EHOLUWPLúOHUGLU�� dDOÕúPDPÕ]GD� GD�
37� JUXEXQGD� 67� JUXEXQD� J|UH� SDWHOOR� IHPRUDO�
NUHSLWDV\RQ� YH� GL]� |Q�� D÷UÕVÕ� GDKD� \�NVHN� RUDQGD�
EXOXQPXúWXU� �S��,����� +DVWDODUÕQ� KHSVLQH� D\QÕ�
UHKDELOLWDV\RQ� SURJUDPÕ� X\JXODQPÕú� YH� WDPDPÕQGD�
SRVWRSHUDWLI� HUNHQ�G|QHPGH�GL]OHULQGH� WDP�HNVWDQVL\RQ�
VD÷ODQPÕúWÕU�� 2SHUH� HGLOHQ� KDVWDODUGDQ� KLoELULVLQH�
SRVWRSHUDWLI� G|QHPGH� DOoÕODPD� LOH� LPPRELOL]DV\RQ�
X\JXODQPDPÕúWÕU�� +LoELU� KDVWDGD� SDWHOODU� WHQGLQLW��
SDWHOODU� WHQGRQ� NRSX÷X�� SDWHOOD NÕUÕ÷Õ� JLEL� HNVWDQV|U�
PHNDQL]PD� NRPSOLNDV\RQX� VDSWDQPDPÕúWÕU�� 37�
JUXEXQGD� JUHIW� DOÕQGÕNWDQ� VRQUD� GRQ|U� VDKDGDNL� GHIHNW�
ILEUR]LV� LOH� L\LOHúPHNWH� YH�EXQXQ�QHWLFHVLQGH�KDVWDODUGD�
LQIUDSDWHOODU� E|OJHGH� NRQWUDNW�U� YH� SDWHOODU� WHQGRQ�
ER\XQGD� NÕVDOPD� PH\GDQD� JHOebilmektedir. Bunun 
VRQXFXQGD� GD� KDVWDODUGD� HNOHP� KDUHNHW� NÕVÕWOÕOÕ÷Õ�
ROXúPDNWDGÕU�� (NOHP� KDUHNHW� JHQLúOL÷LQGH� ND\ÕS� ROPDVÕ�
KDVWDODUGD� \�U�PH� ER]XNOX÷XQD� QHGHQ� ROPDNWD� YH�
DUWPÕú� SDWHOORIHPRUDO� EDVÕQo� QHGHQL� LOH� NRQGURPDOD]L�
SDWHOOD� YH� D÷UÕ\D� QHGHQ� ROPDNWDGÕU�� %XQGDQ� |W�U�� 37�
JUXEXQGD�67� JUXEXQD� RUDQOD� GDKD� ID]OD� GL]� |Q�� D÷UÕVÕ�
ve patellofemoral NUHSLWDV\RQ�ROGX÷XQX�G�ú�QPHNWH\L]� 

/LWHUDW�UGH�ELUoRN�oDOÕúPDGD�GL]OHUL��]HULQGH�\�U�PH� LOH�
UDKDWVÕ]OÕN� GX\XOPDVÕ� VDIHQ� VLQLULQ� LQIUDSDWHOODU� GDOÕQÕQ�
JUHIW� DOÕPÕ� HVQDVÕQGD� ]HGHOHQPHVLQGHQ� GROD\Õ� 37�
JUXEXQGD�67�JUXEXQD�RUDQOD�GDKD�\�NVHN�EXOXQPXúWXU�
(19,30-����� %D]Õ� oDOÕúPDODUGD� LVH� EX� D÷UÕ� ROXúXPXQX�
JUHIW� DOÕQDQ� VDKDGD� NDODQ� GHIHNWH� YH� GRQ|U� VDKD�
PRUELGLWHVLQH�ED÷ODQPÕúWÕU����������dDOÕúPDPÕ]GD�GD�37�
grubunda ST grubXQD� RUDQOD� KHP� GL]� |Q�QGH� GX\X�
NXVXUX�KHP�GH�o|PHOHUHN�oÕSODN�GL]OHUL��]HULQGH�\�U�PH�

LOH� GDKD� ID]OD� D÷UÕ� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). Bu 
FHUUDKL� VÕUDVÕQGD� JUHIW� DOÕPÕ� DQÕQGD� VDIHQ� VLQLULQ�
LQIUDSDWHOODU�GDOÕQÕQ�]HGHOHQPHVL�QHWLFHVLQGH�KDVWDODUGD�
meydana gHOHQ�GL]�|Q��GX\X�NXVXUXQXQ�HWNLOL�ROGX÷XQX�
G�ú�QPHNWH\L]�� 37� JUXEXQGD� JUHIW� DOÕPÕ� VÕUDVÕQGD�
HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�� SDWHOOD� YH�
WXEHURVLWDV� WLELDGD� PH\GDQD� JHOHQ� GHIHNWWHQ� GROD\Õ�
GRQ|U� VDKDGDNL� GX\DUOÕOÕ÷ÕQ� DUWPDVÕQÕQ� GD� EXQD� HWNHQ�
ROGX÷XQX�G�ú�QPHNWH\L]� 

gd%� FHUUDKLVL� VRQUDVÕ� RSHUH� HGLOHQ� GL]OHU� LOH� NDUúÕ�
VD÷ODP�GL]OHU� LOH� NDUúÕODúWÕUPDOÕ�.7-����� ODNVLWH�|Oo�P��
LOH� LOJLOL� ELUoRN� oDOÕúPD� YDUGÕU�� %X� oDOÕúPDODUGD� ED]ÕODUÕ�
67� YH� 37� JUXSODUÕ� DUDVÕQGD� IDUN� ROPDGÕ÷ÕQÕ� EHOLUWLUNHQ�
��������������ED]Õ�oDOÕúPDODUGD�LVH�67�JUXEXQGD�ODNVLWH�
PT grubuna oranla daha fazla ROGX÷X� WHVSLW� HGLOPLúWLU�
������������ /LWHUDW�UGH� EX� IDUN� JUHIWLQ� |]HOOL÷LQH�� WHVSLW�
\|QWHPLQH�� HUNHQ� G|QHPGH� UHKDELOLWDV\RQ� SURJUDPÕQD��
RSHUH� HGLOHQ� NLúLQLQ� NDGÕQ� YH\D� HUNHN� ROPDVÕQD� ED÷OÕ�
RODUDN�GH÷LúWL÷L�EHOLUWLOPLúWLU� �����dDOÕúPDPÕ]GD�.7-1000 
LOH�\DSÕODQ�|Oo�POHUGH�67�JUXEXQGD�RUWDODPD�ODNVLWH�37�
grubundan istatistiksel DQODPOÕ olmamakla birlikte daha 
\�NVHN� EXOXQPXúWXU�� 67� JUXEXQGD� KDVWDODUD� G|UWO��
semitendin|] JUHIW� RWRJUHIW� RODUDN� X\JXODQPÕúWÕU��
)HPRUDO� WDUDIWD� YH� WLELDO� WDUDIWD� JUHIW� WHVSLWL� W�QHOGen 
X]DN� RODUDN� \DSÕOPÕúWÕU�� 37� JUXEXQGD� LVH� JUHIWLQ� WHVSLWL�
W�QHO� LoHULVLQGH� LQWHUIHUDQV� YLGDODUÕ� LOH� \DSÕOPÕúWÕU��
%LOLQGL÷L� �]HUH� G|UWO�� 67� JUHIWL� VHUWOLN� YH� GD\DQÕNOÕOÕN�
EDNÕPÕQGDQ� 37¶GDQ� GDKD� �VW�QG�U�� 37� JUXEXQGD� JUHIW�
NHPLN� EORNODU� DUDFÕOÕ÷Õ� LOH� NHPLN-NHPLN� DUDVÕQGD�
ROPDNWDGÕU�� 67� JUXEXQGD� LVH� JUHIWLQ� W�QHOGH� WXWXQPDVÕ�
sharpey lifleri ile kemik-OLJDPHQW�DUDVÕQGD�ROPDNWDGÕU��%X�
V�UH� RODUDN� \DNODúÕN� ��� KDIWD\Õ� DOPDNWDGÕU�� %X� V�UH�
]DUIÕQGD�JUHIW�W�QHO�LoHULVLQGH�VDOÕQÕP�KDUHNHWL�J|VWHUHUHN�
W�QHOGH� JHYúHPH YH� VRQXFXQGD� ODNVLWH� \DSPÕú�
RODELOHFH÷LQL� G�ú�QPHNWH\L]�� $\UÕFD� 67� JUHIWL� DOÕQÕUNHQ�
GL]LQ� IOHNV|U� NDV� JUXEXQD� ]DUDU� YHULOPHNWHGLU�� 'L]LQ�
fleksiyonda anteriora translasyonunu engellemede ikincil 
HWNLVL� RODQ� EX� NDV� JUXEXQXQ� ]D\ÕIODWÕOPÕú� ROPDVÕ� GD� 67�
grubunGD� 37� JUXEXQD� RUDQOD� ODNVLWH� PLNWDUÕQÕQ� ID]OD�
ROPDVÕQÕ� DoÕNOD\DELOLU�� %L]LP� oDOÕúPDPÕ]GD� W�QHO�
SR]LV\RQX� LOH� ODNVLWH� DUDVÕQGD� DQODPOÕ� ELU� LOLúNL�
EXOXQDPDPÕúWÕU��.DGÕQODUGD�HUNHNOHUH�RUDQOD�GDKD� ID]OD�
ODNV� EXOXQPDVÕQÕ� NDGÕQODUÕQ� HNOHPOHULQLQ� |]HOOLNOH� LNLQFil 
VWDELOL]H� HGLFL� \DSÕODUÕQÕQ� HUNHNOHUH�RUDQOD� GDKD� JHYúHN�
ROPDVÕQGDQ�ROGX÷XQX�G�ú�QPHNWH\L]� 

PT ve ST-+7�JUXEXQXQ�NDUúÕODúWÕUÕOGÕ÷Õ�ELUoRN�oDOÕúPDGD�
LNL� FHUUDKL� WHNQL÷LQ� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH�
�VW�QO�NOHUL�VDSWDQPDPÕúWÕU�����������������<DSÕODQ�ED]Õ�
oDOÕúPDODUGD�KDVWDODUGD�|]HOOLNOH�NURQLN�G|QHPGH�RSHUH�
HGLOPLú� ROPDODUÕ� YH� PHQLQVHNWRPL� X\JXODQPÕú�
ROPDODUÕQÕQ� ,.'&� GH÷HULQL� N|W�� \|QGH� HWNLOHGL÷LQL�
EHOLUWPLúOHUGLU� ��������� 6YHQVRQ� YH� DUN�� (26) \DSWÕNODUÕ�
SURVSHNWLI� YH� UDQGRPL]H� oDOÕúPDGD, ST ve PT otogrefti 
X\JXODQDQ� NDGÕQ� KDVWODUGD� LNL� \ÕOOÕN� WDNLS� VRQXQGD� 37�
JUXEXQGD������67�JUXEXQGD�����RUDQÕQGD�RSHUH�HGLOHQ�
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GL]OHUGH� ,.'&� GH÷HULQL� QRUPDO� YH\D� \DNODúÕN� QRUPDO�
RODUDN� EXOPXú, bXQXQ� QHGHQLQL� \DUDODQPD� ]DPDQÕ� LOH�
RSHUDV\RQ� ]DPDQÕ� DUDVÕQGD� KDVWDODUGD� oRN� X]XQ� V�UH�
ROPDVÕQD ED÷ODPÕúODU�� EX� V�UH� LoLQGH� KDVWDODUÕQ� LNLQFLO�
\DUDODQPDODUD� PDUX]� NDOPÕú� RODELOHFHNOHULQGHQ�
ROGX÷XQX� G�ú�QP�úOHUGLU�� %X� GH÷HU� OLWHUDW�UGHNL� ELUoRN�
oDOÕúPDGDQ� YH� EL]LP� oDOÕúPDPÕ]GDQ� D]GÕU��
ÇDOÕúPDPÕ]GD� GD� X\JXODQDQ� FHUUDKL� WHNQL÷LQ� KDVWDODUÕQ�
ILQDO� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH� ELUELUOHULQH�
�VW�QO�NOHULQ� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� ,.'&� GH÷HULQL�
FHUUDKL�]DPDQODPDQÕQ�YH�\DUDODQPD�QHGHQLQLQ�HWNLOHGL÷L�
EHOLUOHQPLúWLU�� g]HOOLNOH� �� D\GDQ� VRQUD� RSHUH� HGLOHQ�
KDVWDODUGD� ,.'&� GH÷HUL� GDKD� G�ú�N� EXOXQPXúWXU�
(p<0,����� /H]\RQ� ROXúXPXQGDQ� RSHUDV\RQ� DQÕQD� NDGDU�
JHoHQ� ]DPDQ� DUWWÕNoD� KDVWDODUÕQ� GL]OHUL� gd%� \RNVXQX�
ROGXNODUÕ� LoLQ� WHNUDUOD\DQ� URWDV\RQHO� WUDYPD\D� PDUX]�
NDOPDNWDGÕU��%XQXQ�VRQXFXQGD�GD�KDVWDODUGD�GL]OHULQGH�
ikincil yaralanmalar meydana gelmekte ve diz 
HNOHPOHULQGH� NÕNÕUGDN� KDUDEL\HWL� PH\GDQD� JHOPHNWHGLU��
%X�GD�X]XQ�G|QHPGH�GDKD�N|W��VRQXo�ROXúWXUPDNWDGÕU��
dDOÕúPDPÕ]GD� WUDILN� ND]DVÕ� VRQUDVÕ� gd%� KDVDUODQPDVÕ�
RODQ� KDVWDODUGD� ROD\� DQÕQGD� GDKD� \�NVHN� WUDYPD\D�
PDUX]�NDOGÕNODUÕQGDQ�KDVWDODUGD�GL]�LoLQGH \DUDODQPDQÕQ�
úLGGHWL�DUWPDNWD�YH�EXQXQ�VRQXFXQGD�,.'&�GH÷HUL�GDKD�
N|W�� VDSWDQPDNWDGÕU� �S��,����� /LWHUDW�UGHQ� IDUNOÕ� RODUDN�
oDOÕúPDPÕ]GD� PHQLVN�V� OH]\RQX� YH� WHGDYLVLQLQ�
KDVWDODUGD�,.'&�GH÷HULQH�HWNLVL�VDSWDQPDPÕúWÕU� 
dDOÕúPDPÕ]GD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHstinde iki grup 
DUDVÕQGD�ELU�IDUN�VDSWDQPDPÕúWÕU��$QFDN�.7-1000 laktise 
GHUHFHVL� DUWDQ� YH� GL]� |Q�� D÷UÕVÕ� RODQ� KDVWDODUGD� WHN�
EDFDN� LOHUL� ]ÕSODPD� WHVWL� GDKD� N|W�� ROGX÷X�VDSWDQPÕúWÕU�
(p<0,�����+DVWDODUGD�GL]�|Q��D÷UÕVÕ� ROPDVÕQÕQ� YH�RSHUH�
edilen dizlerinde >3 PP� ODNVLWH� ROPDVÕQÕQ� KDVWDODUÕQ�
GL]OHUL� LOH� KDUHNHW� VÕUDVÕQGD� J�YHQOHULQLQ� D]DOPDVÕQD� YH�
WDP� NRQVDQWUH� RODPDPDODUÕQD� QHGHQ� ROPDNWD� EXQGDQ�
|W�U�� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWLQGH� EDúDUÕ� D]�
ROPDNWDGÕU�� /LWHUDW�UH� EDNÕQFD� 37� YH� 67-+7� JUXSODUÕ�
DUDVÕQGD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWL� DoÕVÕQGDQ� EL]LP�
oDOÕúPDPÕ]GD� ROGX÷X� JLEL� LNL� JUXS� DUDVÕQGD� ELUELUOHULQH�
�VW�QO�N� VDSWDQPDPÕúWÕU� ���������������������-33,35, 
38).  
dDOÕúPDPÕ]GD�UDG\RORMLN�WHWNLNOHU�GH÷HUOHQGLULOGL÷LQGH�37�
YH� 67� JUXSODUÕ� DUDVÕQGD� WLELR� IHPRUDO� RVWHRILW� ROXúXPX��
HPLQHQVL\DGD� VLYULOHúPH��Kellgren- Lawrence gonartroz 
eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHO� YH� IHPRUDO�
W�QHOLQ� SR]LV\RQX� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQPD]NHQ��
SDWHOOD� DOW� SROGH� RVWHRILW� ROXúXPX� 37� JUXEXQGD� GDKD�
\�NVHN� RUDQGD� EXOXQPXúWXU� �S<0,05). Patella baja 
VDSWDQDQ�KDVWDODUGD�/\VKROP�VNRUX�GDKD�G�ú�N�ROGX÷X�
VDSWDQPÕúWÕU��S��,�����0HQLVN�V�OH]\RQX�RODQ�KDVWDODUGD�
Kellgren-Lawrence gonartroz eYUHOHPHVL� GDKD� N|W��
VDSWDQÕUNHQ�� PHGLDO�ODWHUDO� PHQLVN�V� OH]\RQX� RODQ�
hastalarda bu evreleme daha N|W�� ROGX÷X� VDSWDQPÕúWÕU�
(p<0,05). 0HQLVN�V� OH\RQX� WHGDYLVLQGH� GLNLú� X\JXODQDQ�
hastalarda radyolojik evrenin eksizyon uygulanan 
KDVWDODUD� RUDQOD� GDKD� L\L� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). 

7HNQLN�DoÕGDQ�\DQOÕú�W�QHO�DoÕPÕ�LOH�LOH�KDVWDODUGD�HNOHP�
KDUHNHW� NÕVÕWOÕOÕ÷Õ� .7-����� ODNVLWH� IDUNÕ� YH� Lysholm 
VNRUODPDVÕ� DUDVÕQGD� LOLúNL� WHVSLW� HGLOHPHPLúWLU��
/LWHUDW�UGH� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
VRQUDVÕ� ROXúDQ� GRQ|U� VDKD� GHIHNWLQLQ� NHPLN� JUHIWOHU� LOH�
GROGXUXOPDVÕQÕQ�GHIHNW�VDKDVÕQÕQ�GDKD�KÕ]OÕ� L\LOHúWL÷L� YH�
uzun G|QHPGH�KDVWDODUGD�GL]�|Q��D÷UÕVÕ�YH�GRQ|r saha 
D÷UÕVÕQÕ�D]DOWPDGD�HWNLOHUL�ROGX÷X�EHOLUWLOPLúWLU��%L] de bu 
DPDo� LOH� 37� JUXEX� KDVWDODUGD� GRQ|r sahadaki defekti 
JUHIW� KD]ÕUODQÕP� VÕUDVÕQGD� DUWDQ� NHPLN� JUHIWOHU� YH� WLELDO�
W�QHO� DoÕPÕ� VÕUDVÕQGD� oÕNDQ� NHPLN� JUeftler ile 
NDSDWPDNWD\Õ]�� 37� JUXEXQGD� ROXúDQ� SDWHOODU� DOW�
NXWXEXQGDNL� RVWHRILWLN� GH÷LúLNOL÷LQ� SRVW� RSHUDWLI�
UHKDELOLWDV\RQ�G|QHPLQGH�SDWHOODGDNL�GHIHNWH�NRQXODQ�EX�
JUHIWOHULQ� SDWHOOD� DOW� NXWEXQD� GR÷UX� \HU� GH÷LúWLUPHVL�
QHWLFHVLQGH� ROGX÷XQX� G�ú�QPHNWH\L]�� 37 grubunda 
SDWHOOD� EDMDQÕQ� �� KDVWDGD� VDSWDQPDVÕ� JUHIW� DOÕPÕ�
VÕUDVÕQGD� HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�
QHWLFHVLQGH� SDWHOODU� WHQGRQ� ER\XQXQ� NÕVDOPDVÕ� YH� D÷UÕ�
nedeni ile santral disinhibasyon neticesinde hastalarda 
NXDGULFHSV� NDV� J�F�Q�Q� HUNHQ� WDP�
ND]DQÕODPDPDVÕQGDQ� GROD\Õ� ROGX÷X� G�ú�Q�OP�úW�U��
/LWHUDW�UGH� GL]OHUGH�gd%� \DUDODQPDVÕ� LOH� ELUOLNWH� EDúND�
GL]�ED÷�\DUDODQPDVÕ�ROPDVÕQÕQ��D\QÕ�GL]GH�PHQLQVHNWRPL�
X\JXODQPÕú� ROPDVÕQÕQ� YH�RSHUDV\RQ� \DúÕQÕQ�RSHUDV\RQ�
DQÕQGD�!���ROPDVÕQÕQ�LOHULGH�JHOLúHELOHFHN�DUWUR]�LoLn risk 
IDNW|U�� ROGX÷XQX� ELOGLUPLúOHUGLU� ��������� %D]Õ�
oDOÕúPDODUGD� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
uygulananlarda ve opere edilen dizlerde >3 mm laksite 
RODQODUGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD� \�NVHN� EXOXQXUNHQ��
ED]Õ� oDOÕúPDODUGD� 37� JUXEXQGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD�
D]� RODUDN� WHVSLW� HGLOPLúWLU� ��������� 37� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� SDWHOODU� WHQGRQ�
ER\XQGD�NÕVDOPD\D�QHGHQ�RODELOHFH÷L�YH�SDWHOOD�EDMD�LOH�
VRQXoODQDELOHFH÷L�EHOLUWLOPLúWLU����-43).  
dDOÕúPDPÕ]GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� L]RNLQHWLk 
NXDGULFHSV� YH� KDPVWULQJ� ]LUYH� WRUN� GH÷HUOHULQLQ� JUXS� LoL�
VD÷ODP� LOH� RSHUH� HGLOHQ� EDFDNODUGDNL� NDUúÕODúWÕUPD�
sonucunda don|r saha morbiditesi ile uyumlu olarak PT 
JUXEXQGD�HNVWDQV|U�NDV�JUXEX��67�JUXEXQGD�LVH�IOHNV|U�
NDV�JUXEXQXQ�VD÷ODP�EDFDN�GH÷HULQL�\DNDOD\DPDPÕú�YH�
GDKD�G�ú�N�RODUDN�EXOXQPXúWXU������������������������� 

Sonuç 

gd%� KDVDUODQPDVÕ� VRQUDVÕ� DUWURVNRSLN� RODUDN�
UHNRQVWU�NVL\RQ� LOHULGH� PH\GDQD� JHOHELOHFHN� LNLQFLO�
\DUDODQPDODU�YH�DUWUR]X�HQJHOOHPHGH�J�Q�P�]GH�NDEXO�
J|UP�ú� WHGDYL� úHNOLGLU�� 37� RWRJUHIWL� LOH� UHNRQVWU�NVL\RQ�
SRVW� RSHUDWLI� GL]� D÷UÕVÕ�� SDWHOOD� EDMD�� SDWHOORIHPRUDO�
NUHSLWDV\RQ�� VDIHQ� VLQLULQ� LQIUDSDWHOODU� GDOÕQÕQ�
]HOHQPHVLQH� ED÷OÕ� GX\X� NXVXUX� JLEL� NRPSOLNDV\RQODU�
PH\GDQD� JHOHELOPHNWH� YH� FHUUDKLQLQ� EDúDUÕQÕ�
HWNLOH\HELOPHNWHGLU�� (úOLN� HGHQ� PHQLVN�V� OH]\RQX� YH�
WHGDYL�ELoLPL�X]XQ�G|QHP�VRQXFX�HWNLOHPHNWHGLU��67�YH�
37� RWRJUHIWLQ� NXOODQÕOPDVÕQÕQ� X]XQ� G|QHPGH� UDG\RORMLN�
HYUHOHPH�� HNOHP� ODNVLWHVL� YH� ,.'&� ILQDO� GH÷HUL� �]HULQH�
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GL]OHUGH� ,.'&� GH÷HULQL� QRUPDO� YH\D� \DNODúÕN� QRUPDO�
RODUDN� EXOPXú, bXQXQ� QHGHQLQL� \DUDODQPD� ]DPDQÕ� LOH�
RSHUDV\RQ� ]DPDQÕ� DUDVÕQGD� KDVWDODUGD� oRN� X]XQ� V�UH�
ROPDVÕQD ED÷ODPÕúODU�� EX� V�UH� LoLQGH� KDVWDODUÕQ� LNLQFLO�
\DUDODQPDODUD� PDUX]� NDOPÕú� RODELOHFHNOHULQGHQ�
ROGX÷XQX� G�ú�QP�úOHUGLU�� %X� GH÷HU� OLWHUDW�UGHNL� ELUoRN�
oDOÕúPDGDQ� YH� EL]LP� oDOÕúPDPÕ]GDQ� D]GÕU��
ÇDOÕúPDPÕ]GD� GD� X\JXODQDQ� FHUUDKL� WHNQL÷LQ� KDVWDODUÕQ�
ILQDO� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH� ELUELUOHULQH�
�VW�QO�NOHULQ� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� ,.'&� GH÷HULQL�
FHUUDKL�]DPDQODPDQÕQ�YH�\DUDODQPD�QHGHQLQLQ�HWNLOHGL÷L�
EHOLUOHQPLúWLU�� g]HOOLNOH� �� D\GDQ� VRQUD� RSHUH� HGLOHQ�
KDVWDODUGD� ,.'&� GH÷HUL� GDKD� G�ú�N� EXOXQPXúWXU�
(p<0,����� /H]\RQ� ROXúXPXQGDQ� RSHUDV\RQ� DQÕQD� NDGDU�
JHoHQ� ]DPDQ� DUWWÕNoD� KDVWDODUÕQ� GL]OHUL� gd%� \RNVXQX�
ROGXNODUÕ� LoLQ� WHNUDUOD\DQ� URWDV\RQHO� WUDYPD\D� PDUX]�
NDOPDNWDGÕU��%XQXQ�VRQXFXQGD�GD�KDVWDODUGD�GL]OHULQGH�
ikincil yaralanmalar meydana gelmekte ve diz 
HNOHPOHULQGH� NÕNÕUGDN� KDUDEL\HWL� PH\GDQD� JHOPHNWHGLU��
%X�GD�X]XQ�G|QHPGH�GDKD�N|W��VRQXo�ROXúWXUPDNWDGÕU��
dDOÕúPDPÕ]GD� WUDILN� ND]DVÕ� VRQUDVÕ� gd%� KDVDUODQPDVÕ�
RODQ� KDVWDODUGD� ROD\� DQÕQGD� GDKD� \�NVHN� WUDYPD\D�
PDUX]�NDOGÕNODUÕQGDQ�KDVWDODUGD�GL]�LoLQGH \DUDODQPDQÕQ�
úLGGHWL�DUWPDNWD�YH�EXQXQ�VRQXFXQGD�,.'&�GH÷HUL�GDKD�
N|W�� VDSWDQPDNWDGÕU� �S��,����� /LWHUDW�UGHQ� IDUNOÕ� RODUDN�
oDOÕúPDPÕ]GD� PHQLVN�V� OH]\RQX� YH� WHGDYLVLQLQ�
KDVWDODUGD�,.'&�GH÷HULQH�HWNLVL�VDSWDQPDPÕúWÕU� 
dDOÕúPDPÕ]GD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHstinde iki grup 
DUDVÕQGD�ELU�IDUN�VDSWDQPDPÕúWÕU��$QFDN�.7-1000 laktise 
GHUHFHVL� DUWDQ� YH� GL]� |Q�� D÷UÕVÕ� RODQ� KDVWDODUGD� WHN�
EDFDN� LOHUL� ]ÕSODPD� WHVWL� GDKD� N|W�� ROGX÷X�VDSWDQPÕúWÕU�
(p<0,�����+DVWDODUGD�GL]�|Q��D÷UÕVÕ� ROPDVÕQÕQ� YH�RSHUH�
edilen dizlerinde >3 PP� ODNVLWH� ROPDVÕQÕQ� KDVWDODUÕQ�
GL]OHUL� LOH� KDUHNHW� VÕUDVÕQGD� J�YHQOHULQLQ� D]DOPDVÕQD� YH�
WDP� NRQVDQWUH� RODPDPDODUÕQD� QHGHQ� ROPDNWD� EXQGDQ�
|W�U�� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWLQGH� EDúDUÕ� D]�
ROPDNWDGÕU�� /LWHUDW�UH� EDNÕQFD� 37� YH� 67-+7� JUXSODUÕ�
DUDVÕQGD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWL� DoÕVÕQGDQ� EL]LP�
oDOÕúPDPÕ]GD� ROGX÷X� JLEL� LNL� JUXS� DUDVÕQGD� ELUELUOHULQH�
�VW�QO�N� VDSWDQPDPÕúWÕU� ���������������������-33,35, 
38).  
dDOÕúPDPÕ]GD�UDG\RORMLN�WHWNLNOHU�GH÷HUOHQGLULOGL÷LQGH�37�
YH� 67� JUXSODUÕ� DUDVÕQGD� WLELR� IHPRUDO� RVWHRILW� ROXúXPX��
HPLQHQVL\DGD� VLYULOHúPH��Kellgren- Lawrence gonartroz 
eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHO� YH� IHPRUDO�
W�QHOLQ� SR]LV\RQX� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQPD]NHQ��
SDWHOOD� DOW� SROGH� RVWHRILW� ROXúXPX� 37� JUXEXQGD� GDKD�
\�NVHN� RUDQGD� EXOXQPXúWXU� �S<0,05). Patella baja 
VDSWDQDQ�KDVWDODUGD�/\VKROP�VNRUX�GDKD�G�ú�N�ROGX÷X�
VDSWDQPÕúWÕU��S��,�����0HQLVN�V�OH]\RQX�RODQ�KDVWDODUGD�
Kellgren-Lawrence gonartroz eYUHOHPHVL� GDKD� N|W��
VDSWDQÕUNHQ�� PHGLDO�ODWHUDO� PHQLVN�V� OH]\RQX� RODQ�
hastalarda bu evreleme daha N|W�� ROGX÷X� VDSWDQPÕúWÕU�
(p<0,05). 0HQLVN�V� OH\RQX� WHGDYLVLQGH� GLNLú� X\JXODQDQ�
hastalarda radyolojik evrenin eksizyon uygulanan 
KDVWDODUD� RUDQOD� GDKD� L\L� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). 

7HNQLN�DoÕGDQ�\DQOÕú�W�QHO�DoÕPÕ�LOH�LOH�KDVWDODUGD�HNOHP�
KDUHNHW� NÕVÕWOÕOÕ÷Õ� .7-����� ODNVLWH� IDUNÕ� YH� Lysholm 
VNRUODPDVÕ� DUDVÕQGD� LOLúNL� WHVSLW� HGLOHPHPLúWLU��
/LWHUDW�UGH� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
VRQUDVÕ� ROXúDQ� GRQ|U� VDKD� GHIHNWLQLQ� NHPLN� JUHIWOHU� LOH�
GROGXUXOPDVÕQÕQ�GHIHNW�VDKDVÕQÕQ�GDKD�KÕ]OÕ� L\LOHúWL÷L� YH�
uzun G|QHPGH�KDVWDODUGD�GL]�|Q��D÷UÕVÕ�YH�GRQ|r saha 
D÷UÕVÕQÕ�D]DOWPDGD�HWNLOHUL�ROGX÷X�EHOLUWLOPLúWLU��%L] de bu 
DPDo� LOH� 37� JUXEX� KDVWDODUGD� GRQ|r sahadaki defekti 
JUHIW� KD]ÕUODQÕP� VÕUDVÕQGD� DUWDQ� NHPLN� JUHIWOHU� YH� WLELDO�
W�QHO� DoÕPÕ� VÕUDVÕQGD� oÕNDQ� NHPLN� JUeftler ile 
NDSDWPDNWD\Õ]�� 37� JUXEXQGD� ROXúDQ� SDWHOODU� DOW�
NXWXEXQGDNL� RVWHRILWLN� GH÷LúLNOL÷LQ� SRVW� RSHUDWLI�
UHKDELOLWDV\RQ�G|QHPLQGH�SDWHOODGDNL�GHIHNWH�NRQXODQ�EX�
JUHIWOHULQ� SDWHOOD� DOW� NXWEXQD� GR÷UX� \HU� GH÷LúWLUPHVL�
QHWLFHVLQGH� ROGX÷XQX� G�ú�QPHNWH\L]�� 37 grubunda 
SDWHOOD� EDMDQÕQ� �� KDVWDGD� VDSWDQPDVÕ� JUHIW� DOÕPÕ�
VÕUDVÕQGD� HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�
QHWLFHVLQGH� SDWHOODU� WHQGRQ� ER\XQXQ� NÕVDOPDVÕ� YH� D÷UÕ�
nedeni ile santral disinhibasyon neticesinde hastalarda 
NXDGULFHSV� NDV� J�F�Q�Q� HUNHQ� WDP�
ND]DQÕODPDPDVÕQGDQ� GROD\Õ� ROGX÷X� G�ú�Q�OP�úW�U��
/LWHUDW�UGH� GL]OHUGH�gd%� \DUDODQPDVÕ� LOH� ELUOLNWH� EDúND�
GL]�ED÷�\DUDODQPDVÕ�ROPDVÕQÕQ��D\QÕ�GL]GH�PHQLQVHNWRPL�
X\JXODQPÕú� ROPDVÕQÕQ� YH�RSHUDV\RQ� \DúÕQÕQ�RSHUDV\RQ�
DQÕQGD�!���ROPDVÕQÕQ�LOHULGH�JHOLúHELOHFHN�DUWUR]�LoLn risk 
IDNW|U�� ROGX÷XQX� ELOGLUPLúOHUGLU� ��������� %D]Õ�
oDOÕúPDODUGD� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
uygulananlarda ve opere edilen dizlerde >3 mm laksite 
RODQODUGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD� \�NVHN� EXOXQXUNHQ��
ED]Õ� oDOÕúPDODUGD� 37� JUXEXQGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD�
D]� RODUDN� WHVSLW� HGLOPLúWLU� ��������� 37� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� SDWHOODU� WHQGRQ�
ER\XQGD�NÕVDOPD\D�QHGHQ�RODELOHFH÷L�YH�SDWHOOD�EDMD�LOH�
VRQXoODQDELOHFH÷L�EHOLUWLOPLúWLU����-43).  
dDOÕúPDPÕ]GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� L]RNLQHWLk 
NXDGULFHSV� YH� KDPVWULQJ� ]LUYH� WRUN� GH÷HUOHULQLQ� JUXS� LoL�
VD÷ODP� LOH� RSHUH� HGLOHQ� EDFDNODUGDNL� NDUúÕODúWÕUPD�
sonucunda don|r saha morbiditesi ile uyumlu olarak PT 
JUXEXQGD�HNVWDQV|U�NDV�JUXEX��67�JUXEXQGD�LVH�IOHNV|U�
NDV�JUXEXQXQ�VD÷ODP�EDFDN�GH÷HULQL�\DNDOD\DPDPÕú�YH�
GDKD�G�ú�N�RODUDN�EXOXQPXúWXU������������������������� 

Sonuç 

gd%� KDVDUODQPDVÕ� VRQUDVÕ� DUWURVNRSLN� RODUDN�
UHNRQVWU�NVL\RQ� LOHULGH� PH\GDQD� JHOHELOHFHN� LNLQFLO�
\DUDODQPDODU�YH�DUWUR]X�HQJHOOHPHGH�J�Q�P�]GH�NDEXO�
J|UP�ú� WHGDYL� úHNOLGLU�� 37� RWRJUHIWL� LOH� UHNRQVWU�NVL\RQ�
SRVW� RSHUDWLI� GL]� D÷UÕVÕ�� SDWHOOD� EDMD�� SDWHOORIHPRUDO�
NUHSLWDV\RQ�� VDIHQ� VLQLULQ� LQIUDSDWHOODU� GDOÕQÕQ�
]HOHQPHVLQH� ED÷OÕ� GX\X� NXVXUX� JLEL� NRPSOLNDV\RQODU�
PH\GDQD� JHOHELOPHNWH� YH� FHUUDKLQLQ� EDúDUÕQÕ�
HWNLOH\HELOPHNWHGLU�� (úOLN� HGHQ� PHQLVN�V� OH]\RQX� YH�
WHGDYL�ELoLPL�X]XQ�G|QHP�VRQXFX�HWNLOHPHNWHGLU��67�YH�
37� RWRJUHIWLQ� NXOODQÕOPDVÕQÕQ� X]XQ� G|QHPGH� UDG\RORMLN�
HYUHOHPH�� HNOHP� ODNVLWHVL� YH� ,.'&� ILQDO� GH÷HUL� �]HULQH�

(17,20,22,24,27,28,31 33,35,38).
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GL]OHUGH� ,.'&� GH÷HULQL� QRUPDO� YH\D� \DNODúÕN� QRUPDO�
RODUDN� EXOPXú, bXQXQ� QHGHQLQL� \DUDODQPD� ]DPDQÕ� LOH�
RSHUDV\RQ� ]DPDQÕ� DUDVÕQGD� KDVWDODUGD� oRN� X]XQ� V�UH�
ROPDVÕQD ED÷ODPÕúODU�� EX� V�UH� LoLQGH� KDVWDODUÕQ� LNLQFLO�
\DUDODQPDODUD� PDUX]� NDOPÕú� RODELOHFHNOHULQGHQ�
ROGX÷XQX� G�ú�QP�úOHUGLU�� %X� GH÷HU� OLWHUDW�UGHNL� ELUoRN�
oDOÕúPDGDQ� YH� EL]LP� oDOÕúPDPÕ]GDQ� D]GÕU��
ÇDOÕúPDPÕ]GD� GD� X\JXODQDQ� FHUUDKL� WHNQL÷LQ� KDVWDODUÕQ�
ILQDO� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH� ELUELUOHULQH�
�VW�QO�NOHULQ� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� ,.'&� GH÷HULQL�
FHUUDKL�]DPDQODPDQÕQ�YH�\DUDODQPD�QHGHQLQLQ�HWNLOHGL÷L�
EHOLUOHQPLúWLU�� g]HOOLNOH� �� D\GDQ� VRQUD� RSHUH� HGLOHQ�
KDVWDODUGD� ,.'&� GH÷HUL� GDKD� G�ú�N� EXOXQPXúWXU�
(p<0,����� /H]\RQ� ROXúXPXQGDQ� RSHUDV\RQ� DQÕQD� NDGDU�
JHoHQ� ]DPDQ� DUWWÕNoD� KDVWDODUÕQ� GL]OHUL� gd%� \RNVXQX�
ROGXNODUÕ� LoLQ� WHNUDUOD\DQ� URWDV\RQHO� WUDYPD\D� PDUX]�
NDOPDNWDGÕU��%XQXQ�VRQXFXQGD�GD�KDVWDODUGD�GL]OHULQGH�
ikincil yaralanmalar meydana gelmekte ve diz 
HNOHPOHULQGH� NÕNÕUGDN� KDUDEL\HWL� PH\GDQD� JHOPHNWHGLU��
%X�GD�X]XQ�G|QHPGH�GDKD�N|W��VRQXo�ROXúWXUPDNWDGÕU��
dDOÕúPDPÕ]GD� WUDILN� ND]DVÕ� VRQUDVÕ� gd%� KDVDUODQPDVÕ�
RODQ� KDVWDODUGD� ROD\� DQÕQGD� GDKD� \�NVHN� WUDYPD\D�
PDUX]�NDOGÕNODUÕQGDQ�KDVWDODUGD�GL]�LoLQGH \DUDODQPDQÕQ�
úLGGHWL�DUWPDNWD�YH�EXQXQ�VRQXFXQGD�,.'&�GH÷HUL�GDKD�
N|W�� VDSWDQPDNWDGÕU� �S��,����� /LWHUDW�UGHQ� IDUNOÕ� RODUDN�
oDOÕúPDPÕ]GD� PHQLVN�V� OH]\RQX� YH� WHGDYLVLQLQ�
KDVWDODUGD�,.'&�GH÷HULQH�HWNLVL�VDSWDQPDPÕúWÕU� 
dDOÕúPDPÕ]GD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHstinde iki grup 
DUDVÕQGD�ELU�IDUN�VDSWDQPDPÕúWÕU��$QFDN�.7-1000 laktise 
GHUHFHVL� DUWDQ� YH� GL]� |Q�� D÷UÕVÕ� RODQ� KDVWDODUGD� WHN�
EDFDN� LOHUL� ]ÕSODPD� WHVWL� GDKD� N|W�� ROGX÷X�VDSWDQPÕúWÕU�
(p<0,�����+DVWDODUGD�GL]�|Q��D÷UÕVÕ� ROPDVÕQÕQ� YH�RSHUH�
edilen dizlerinde >3 PP� ODNVLWH� ROPDVÕQÕQ� KDVWDODUÕQ�
GL]OHUL� LOH� KDUHNHW� VÕUDVÕQGD� J�YHQOHULQLQ� D]DOPDVÕQD� YH�
WDP� NRQVDQWUH� RODPDPDODUÕQD� QHGHQ� ROPDNWD� EXQGDQ�
|W�U�� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWLQGH� EDúDUÕ� D]�
ROPDNWDGÕU�� /LWHUDW�UH� EDNÕQFD� 37� YH� 67-+7� JUXSODUÕ�
DUDVÕQGD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWL� DoÕVÕQGDQ� EL]LP�
oDOÕúPDPÕ]GD� ROGX÷X� JLEL� LNL� JUXS� DUDVÕQGD� ELUELUOHULQH�
�VW�QO�N� VDSWDQPDPÕúWÕU� ���������������������-33,35, 
38).  
dDOÕúPDPÕ]GD�UDG\RORMLN�WHWNLNOHU�GH÷HUOHQGLULOGL÷LQGH�37�
YH� 67� JUXSODUÕ� DUDVÕQGD� WLELR� IHPRUDO� RVWHRILW� ROXúXPX��
HPLQHQVL\DGD� VLYULOHúPH��Kellgren- Lawrence gonartroz 
eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHO� YH� IHPRUDO�
W�QHOLQ� SR]LV\RQX� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQPD]NHQ��
SDWHOOD� DOW� SROGH� RVWHRILW� ROXúXPX� 37� JUXEXQGD� GDKD�
\�NVHN� RUDQGD� EXOXQPXúWXU� �S<0,05). Patella baja 
VDSWDQDQ�KDVWDODUGD�/\VKROP�VNRUX�GDKD�G�ú�N�ROGX÷X�
VDSWDQPÕúWÕU��S��,�����0HQLVN�V�OH]\RQX�RODQ�KDVWDODUGD�
Kellgren-Lawrence gonartroz eYUHOHPHVL� GDKD� N|W��
VDSWDQÕUNHQ�� PHGLDO�ODWHUDO� PHQLVN�V� OH]\RQX� RODQ�
hastalarda bu evreleme daha N|W�� ROGX÷X� VDSWDQPÕúWÕU�
(p<0,05). 0HQLVN�V� OH\RQX� WHGDYLVLQGH� GLNLú� X\JXODQDQ�
hastalarda radyolojik evrenin eksizyon uygulanan 
KDVWDODUD� RUDQOD� GDKD� L\L� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). 

7HNQLN�DoÕGDQ�\DQOÕú�W�QHO�DoÕPÕ�LOH�LOH�KDVWDODUGD�HNOHP�
KDUHNHW� NÕVÕWOÕOÕ÷Õ� .7-����� ODNVLWH� IDUNÕ� YH� Lysholm 
VNRUODPDVÕ� DUDVÕQGD� LOLúNL� WHVSLW� HGLOHPHPLúWLU��
/LWHUDW�UGH� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
VRQUDVÕ� ROXúDQ� GRQ|U� VDKD� GHIHNWLQLQ� NHPLN� JUHIWOHU� LOH�
GROGXUXOPDVÕQÕQ�GHIHNW�VDKDVÕQÕQ�GDKD�KÕ]OÕ� L\LOHúWL÷L� YH�
uzun G|QHPGH�KDVWDODUGD�GL]�|Q��D÷UÕVÕ�YH�GRQ|r saha 
D÷UÕVÕQÕ�D]DOWPDGD�HWNLOHUL�ROGX÷X�EHOLUWLOPLúWLU��%L] de bu 
DPDo� LOH� 37� JUXEX� KDVWDODUGD� GRQ|r sahadaki defekti 
JUHIW� KD]ÕUODQÕP� VÕUDVÕQGD� DUWDQ� NHPLN� JUHIWOHU� YH� WLELDO�
W�QHO� DoÕPÕ� VÕUDVÕQGD� oÕNDQ� NHPLN� JUeftler ile 
NDSDWPDNWD\Õ]�� 37� JUXEXQGD� ROXúDQ� SDWHOODU� DOW�
NXWXEXQGDNL� RVWHRILWLN� GH÷LúLNOL÷LQ� SRVW� RSHUDWLI�
UHKDELOLWDV\RQ�G|QHPLQGH�SDWHOODGDNL�GHIHNWH�NRQXODQ�EX�
JUHIWOHULQ� SDWHOOD� DOW� NXWEXQD� GR÷UX� \HU� GH÷LúWLUPHVL�
QHWLFHVLQGH� ROGX÷XQX� G�ú�QPHNWH\L]�� 37 grubunda 
SDWHOOD� EDMDQÕQ� �� KDVWDGD� VDSWDQPDVÕ� JUHIW� DOÕPÕ�
VÕUDVÕQGD� HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�
QHWLFHVLQGH� SDWHOODU� WHQGRQ� ER\XQXQ� NÕVDOPDVÕ� YH� D÷UÕ�
nedeni ile santral disinhibasyon neticesinde hastalarda 
NXDGULFHSV� NDV� J�F�Q�Q� HUNHQ� WDP�
ND]DQÕODPDPDVÕQGDQ� GROD\Õ� ROGX÷X� G�ú�Q�OP�úW�U��
/LWHUDW�UGH� GL]OHUGH�gd%� \DUDODQPDVÕ� LOH� ELUOLNWH� EDúND�
GL]�ED÷�\DUDODQPDVÕ�ROPDVÕQÕQ��D\QÕ�GL]GH�PHQLQVHNWRPL�
X\JXODQPÕú� ROPDVÕQÕQ� YH�RSHUDV\RQ� \DúÕQÕQ�RSHUDV\RQ�
DQÕQGD�!���ROPDVÕQÕQ�LOHULGH�JHOLúHELOHFHN�DUWUR]�LoLn risk 
IDNW|U�� ROGX÷XQX� ELOGLUPLúOHUGLU� ��������� %D]Õ�
oDOÕúPDODUGD� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
uygulananlarda ve opere edilen dizlerde >3 mm laksite 
RODQODUGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD� \�NVHN� EXOXQXUNHQ��
ED]Õ� oDOÕúPDODUGD� 37� JUXEXQGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD�
D]� RODUDN� WHVSLW� HGLOPLúWLU� ��������� 37� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� SDWHOODU� WHQGRQ�
ER\XQGD�NÕVDOPD\D�QHGHQ�RODELOHFH÷L�YH�SDWHOOD�EDMD�LOH�
VRQXoODQDELOHFH÷L�EHOLUWLOPLúWLU����-43).  
dDOÕúPDPÕ]GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� L]RNLQHWLk 
NXDGULFHSV� YH� KDPVWULQJ� ]LUYH� WRUN� GH÷HUOHULQLQ� JUXS� LoL�
VD÷ODP� LOH� RSHUH� HGLOHQ� EDFDNODUGDNL� NDUúÕODúWÕUPD�
sonucunda don|r saha morbiditesi ile uyumlu olarak PT 
JUXEXQGD�HNVWDQV|U�NDV�JUXEX��67�JUXEXQGD�LVH�IOHNV|U�
NDV�JUXEXQXQ�VD÷ODP�EDFDN�GH÷HULQL�\DNDOD\DPDPÕú�YH�
GDKD�G�ú�N�RODUDN�EXOXQPXúWXU������������������������� 

Sonuç 

gd%� KDVDUODQPDVÕ� VRQUDVÕ� DUWURVNRSLN� RODUDN�
UHNRQVWU�NVL\RQ� LOHULGH� PH\GDQD� JHOHELOHFHN� LNLQFLO�
\DUDODQPDODU�YH�DUWUR]X�HQJHOOHPHGH�J�Q�P�]GH�NDEXO�
J|UP�ú� WHGDYL� úHNOLGLU�� 37� RWRJUHIWL� LOH� UHNRQVWU�NVL\RQ�
SRVW� RSHUDWLI� GL]� D÷UÕVÕ�� SDWHOOD� EDMD�� SDWHOORIHPRUDO�
NUHSLWDV\RQ�� VDIHQ� VLQLULQ� LQIUDSDWHOODU� GDOÕQÕQ�
]HOHQPHVLQH� ED÷OÕ� GX\X� NXVXUX� JLEL� NRPSOLNDV\RQODU�
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GL]OHUGH� ,.'&� GH÷HULQL� QRUPDO� YH\D� \DNODúÕN� QRUPDO�
RODUDN� EXOPXú, bXQXQ� QHGHQLQL� \DUDODQPD� ]DPDQÕ� LOH�
RSHUDV\RQ� ]DPDQÕ� DUDVÕQGD� KDVWDODUGD� oRN� X]XQ� V�UH�
ROPDVÕQD ED÷ODPÕúODU�� EX� V�UH� LoLQGH� KDVWDODUÕQ� LNLQFLO�
\DUDODQPDODUD� PDUX]� NDOPÕú� RODELOHFHNOHULQGHQ�
ROGX÷XQX� G�ú�QP�úOHUGLU�� %X� GH÷HU� OLWHUDW�UGHNL� ELUoRN�
oDOÕúPDGDQ� YH� EL]LP� oDOÕúPDPÕ]GDQ� D]GÕU��
ÇDOÕúPDPÕ]GD� GD� X\JXODQDQ� FHUUDKL� WHNQL÷LQ� KDVWDODUÕQ�
ILQDO� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH� ELUELUOHULQH�
�VW�QO�NOHULQ� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� ,.'&� GH÷HULQL�
FHUUDKL�]DPDQODPDQÕQ�YH�\DUDODQPD�QHGHQLQLQ�HWNLOHGL÷L�
EHOLUOHQPLúWLU�� g]HOOLNOH� �� D\GDQ� VRQUD� RSHUH� HGLOHQ�
KDVWDODUGD� ,.'&� GH÷HUL� GDKD� G�ú�N� EXOXQPXúWXU�
(p<0,����� /H]\RQ� ROXúXPXQGDQ� RSHUDV\RQ� DQÕQD� NDGDU�
JHoHQ� ]DPDQ� DUWWÕNoD� KDVWDODUÕQ� GL]OHUL� gd%� \RNVXQX�
ROGXNODUÕ� LoLQ� WHNUDUOD\DQ� URWDV\RQHO� WUDYPD\D� PDUX]�
NDOPDNWDGÕU��%XQXQ�VRQXFXQGD�GD�KDVWDODUGD�GL]OHULQGH�
ikincil yaralanmalar meydana gelmekte ve diz 
HNOHPOHULQGH� NÕNÕUGDN� KDUDEL\HWL� PH\GDQD� JHOPHNWHGLU��
%X�GD�X]XQ�G|QHPGH�GDKD�N|W��VRQXo�ROXúWXUPDNWDGÕU��
dDOÕúPDPÕ]GD� WUDILN� ND]DVÕ� VRQUDVÕ� gd%� KDVDUODQPDVÕ�
RODQ� KDVWDODUGD� ROD\� DQÕQGD� GDKD� \�NVHN� WUDYPD\D�
PDUX]�NDOGÕNODUÕQGDQ�KDVWDODUGD�GL]�LoLQGH \DUDODQPDQÕQ�
úLGGHWL�DUWPDNWD�YH�EXQXQ�VRQXFXQGD�,.'&�GH÷HUL�GDKD�
N|W�� VDSWDQPDNWDGÕU� �S��,����� /LWHUDW�UGHQ� IDUNOÕ� RODUDN�
oDOÕúPDPÕ]GD� PHQLVN�V� OH]\RQX� YH� WHGDYLVLQLQ�
KDVWDODUGD�,.'&�GH÷HULQH�HWNLVL�VDSWDQPDPÕúWÕU� 
dDOÕúPDPÕ]GD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHstinde iki grup 
DUDVÕQGD�ELU�IDUN�VDSWDQPDPÕúWÕU��$QFDN�.7-1000 laktise 
GHUHFHVL� DUWDQ� YH� GL]� |Q�� D÷UÕVÕ� RODQ� KDVWDODUGD� WHN�
EDFDN� LOHUL� ]ÕSODPD� WHVWL� GDKD� N|W�� ROGX÷X�VDSWDQPÕúWÕU�
(p<0,�����+DVWDODUGD�GL]�|Q��D÷UÕVÕ� ROPDVÕQÕQ� YH�RSHUH�
edilen dizlerinde >3 PP� ODNVLWH� ROPDVÕQÕQ� KDVWDODUÕQ�
GL]OHUL� LOH� KDUHNHW� VÕUDVÕQGD� J�YHQOHULQLQ� D]DOPDVÕQD� YH�
WDP� NRQVDQWUH� RODPDPDODUÕQD� QHGHQ� ROPDNWD� EXQGDQ�
|W�U�� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWLQGH� EDúDUÕ� D]�
ROPDNWDGÕU�� /LWHUDW�UH� EDNÕQFD� 37� YH� 67-+7� JUXSODUÕ�
DUDVÕQGD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWL� DoÕVÕQGDQ� EL]LP�
oDOÕúPDPÕ]GD� ROGX÷X� JLEL� LNL� JUXS� DUDVÕQGD� ELUELUOHULQH�
�VW�QO�N� VDSWDQPDPÕúWÕU� ���������������������-33,35, 
38).  
dDOÕúPDPÕ]GD�UDG\RORMLN�WHWNLNOHU�GH÷HUOHQGLULOGL÷LQGH�37�
YH� 67� JUXSODUÕ� DUDVÕQGD� WLELR� IHPRUDO� RVWHRILW� ROXúXPX��
HPLQHQVL\DGD� VLYULOHúPH��Kellgren- Lawrence gonartroz 
eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHO� YH� IHPRUDO�
W�QHOLQ� SR]LV\RQX� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQPD]NHQ��
SDWHOOD� DOW� SROGH� RVWHRILW� ROXúXPX� 37� JUXEXQGD� GDKD�
\�NVHN� RUDQGD� EXOXQPXúWXU� �S<0,05). Patella baja 
VDSWDQDQ�KDVWDODUGD�/\VKROP�VNRUX�GDKD�G�ú�N�ROGX÷X�
VDSWDQPÕúWÕU��S��,�����0HQLVN�V�OH]\RQX�RODQ�KDVWDODUGD�
Kellgren-Lawrence gonartroz eYUHOHPHVL� GDKD� N|W��
VDSWDQÕUNHQ�� PHGLDO�ODWHUDO� PHQLVN�V� OH]\RQX� RODQ�
hastalarda bu evreleme daha N|W�� ROGX÷X� VDSWDQPÕúWÕU�
(p<0,05). 0HQLVN�V� OH\RQX� WHGDYLVLQGH� GLNLú� X\JXODQDQ�
hastalarda radyolojik evrenin eksizyon uygulanan 
KDVWDODUD� RUDQOD� GDKD� L\L� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). 

7HNQLN�DoÕGDQ�\DQOÕú�W�QHO�DoÕPÕ�LOH�LOH�KDVWDODUGD�HNOHP�
KDUHNHW� NÕVÕWOÕOÕ÷Õ� .7-����� ODNVLWH� IDUNÕ� YH� Lysholm 
VNRUODPDVÕ� DUDVÕQGD� LOLúNL� WHVSLW� HGLOHPHPLúWLU��
/LWHUDW�UGH� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
VRQUDVÕ� ROXúDQ� GRQ|U� VDKD� GHIHNWLQLQ� NHPLN� JUHIWOHU� LOH�
GROGXUXOPDVÕQÕQ�GHIHNW�VDKDVÕQÕQ�GDKD�KÕ]OÕ� L\LOHúWL÷L� YH�
uzun G|QHPGH�KDVWDODUGD�GL]�|Q��D÷UÕVÕ�YH�GRQ|r saha 
D÷UÕVÕQÕ�D]DOWPDGD�HWNLOHUL�ROGX÷X�EHOLUWLOPLúWLU��%L] de bu 
DPDo� LOH� 37� JUXEX� KDVWDODUGD� GRQ|r sahadaki defekti 
JUHIW� KD]ÕUODQÕP� VÕUDVÕQGD� DUWDQ� NHPLN� JUHIWOHU� YH� WLELDO�
W�QHO� DoÕPÕ� VÕUDVÕQGD� oÕNDQ� NHPLN� JUeftler ile 
NDSDWPDNWD\Õ]�� 37� JUXEXQGD� ROXúDQ� SDWHOODU� DOW�
NXWXEXQGDNL� RVWHRILWLN� GH÷LúLNOL÷LQ� SRVW� RSHUDWLI�
UHKDELOLWDV\RQ�G|QHPLQGH�SDWHOODGDNL�GHIHNWH�NRQXODQ�EX�
JUHIWOHULQ� SDWHOOD� DOW� NXWEXQD� GR÷UX� \HU� GH÷LúWLUPHVL�
QHWLFHVLQGH� ROGX÷XQX� G�ú�QPHNWH\L]�� 37 grubunda 
SDWHOOD� EDMDQÕQ� �� KDVWDGD� VDSWDQPDVÕ� JUHIW� DOÕPÕ�
VÕUDVÕQGD� HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�
QHWLFHVLQGH� SDWHOODU� WHQGRQ� ER\XQXQ� NÕVDOPDVÕ� YH� D÷UÕ�
nedeni ile santral disinhibasyon neticesinde hastalarda 
NXDGULFHSV� NDV� J�F�Q�Q� HUNHQ� WDP�
ND]DQÕODPDPDVÕQGDQ� GROD\Õ� ROGX÷X� G�ú�Q�OP�úW�U��
/LWHUDW�UGH� GL]OHUGH�gd%� \DUDODQPDVÕ� LOH� ELUOLNWH� EDúND�
GL]�ED÷�\DUDODQPDVÕ�ROPDVÕQÕQ��D\QÕ�GL]GH�PHQLQVHNWRPL�
X\JXODQPÕú� ROPDVÕQÕQ� YH�RSHUDV\RQ� \DúÕQÕQ�RSHUDV\RQ�
DQÕQGD�!���ROPDVÕQÕQ�LOHULGH�JHOLúHELOHFHN�DUWUR]�LoLn risk 
IDNW|U�� ROGX÷XQX� ELOGLUPLúOHUGLU� ��������� %D]Õ�
oDOÕúPDODUGD� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
uygulananlarda ve opere edilen dizlerde >3 mm laksite 
RODQODUGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD� \�NVHN� EXOXQXUNHQ��
ED]Õ� oDOÕúPDODUGD� 37� JUXEXQGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD�
D]� RODUDN� WHVSLW� HGLOPLúWLU� ��������� 37� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� SDWHOODU� WHQGRQ�
ER\XQGD�NÕVDOPD\D�QHGHQ�RODELOHFH÷L�YH�SDWHOOD�EDMD�LOH�
VRQXoODQDELOHFH÷L�EHOLUWLOPLúWLU����-43).  
dDOÕúPDPÕ]GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� L]RNLQHWLk 
NXDGULFHSV� YH� KDPVWULQJ� ]LUYH� WRUN� GH÷HUOHULQLQ� JUXS� LoL�
VD÷ODP� LOH� RSHUH� HGLOHQ� EDFDNODUGDNL� NDUúÕODúWÕUPD�
sonucunda don|r saha morbiditesi ile uyumlu olarak PT 
JUXEXQGD�HNVWDQV|U�NDV�JUXEX��67�JUXEXQGD�LVH�IOHNV|U�
NDV�JUXEXQXQ�VD÷ODP�EDFDN�GH÷HULQL�\DNDOD\DPDPÕú�YH�
GDKD�G�ú�N�RODUDN�EXOXQPXúWXU������������������������� 

Sonuç 

gd%� KDVDUODQPDVÕ� VRQUDVÕ� DUWURVNRSLN� RODUDN�
UHNRQVWU�NVL\RQ� LOHULGH� PH\GDQD� JHOHELOHFHN� LNLQFLO�
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YH� 67� JUXSODUÕ� DUDVÕQGD� WLELR� IHPRUDO� RVWHRILW� ROXúXPX��
HPLQHQVL\DGD� VLYULOHúPH��Kellgren- Lawrence gonartroz 
eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHO� YH� IHPRUDO�
W�QHOLQ� SR]LV\RQX� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQPD]NHQ��
SDWHOOD� DOW� SROGH� RVWHRILW� ROXúXPX� 37� JUXEXQGD� GDKD�
\�NVHN� RUDQGD� EXOXQPXúWXU� �S<0,05). Patella baja 
VDSWDQDQ�KDVWDODUGD�/\VKROP�VNRUX�GDKD�G�ú�N�ROGX÷X�
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/LWHUDW�UGH� GL]OHUGH�gd%� \DUDODQPDVÕ� LOH� ELUOLNWH� EDúND�
GL]�ED÷�\DUDODQPDVÕ�ROPDVÕQÕQ��D\QÕ�GL]GH�PHQLQVHNWRPL�
X\JXODQPÕú� ROPDVÕQÕQ� YH�RSHUDV\RQ� \DúÕQÕQ�RSHUDV\RQ�
DQÕQGD�!���ROPDVÕQÕQ�LOHULGH�JHOLúHELOHFHN�DUWUR]�LoLn risk 
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D]� RODUDN� WHVSLW� HGLOPLúWLU� ��������� 37� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� SDWHOODU� WHQGRQ�
ER\XQGD�NÕVDOPD\D�QHGHQ�RODELOHFH÷L�YH�SDWHOOD�EDMD�LOH�
VRQXoODQDELOHFH÷L�EHOLUWLOPLúWLU����-43).  
dDOÕúPDPÕ]GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� L]RNLQHWLk 
NXDGULFHSV� YH� KDPVWULQJ� ]LUYH� WRUN� GH÷HUOHULQLQ� JUXS� LoL�
VD÷ODP� LOH� RSHUH� HGLOHQ� EDFDNODUGDNL� NDUúÕODúWÕUPD�
sonucunda don|r saha morbiditesi ile uyumlu olarak PT 
JUXEXQGD�HNVWDQV|U�NDV�JUXEX��67�JUXEXQGD�LVH�IOHNV|U�
NDV�JUXEXQXQ�VD÷ODP�EDFDN�GH÷HULQL�\DNDOD\DPDPÕú�YH�
GDKD�G�ú�N�RODUDN�EXOXQPXúWXU������������������������� 

Sonuç 

gd%� KDVDUODQPDVÕ� VRQUDVÕ� DUWURVNRSLN� RODUDN�
UHNRQVWU�NVL\RQ� LOHULGH� PH\GDQD� JHOHELOHFHN� LNLQFLO�
\DUDODQPDODU�YH�DUWUR]X�HQJHOOHPHGH�J�Q�P�]GH�NDEXO�
J|UP�ú� WHGDYL� úHNOLGLU�� 37� RWRJUHIWL� LOH� UHNRQVWU�NVL\RQ�
SRVW� RSHUDWLI� GL]� D÷UÕVÕ�� SDWHOOD� EDMD�� SDWHOORIHPRUDO�
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GL]OHUGH� ,.'&� GH÷HULQL� QRUPDO� YH\D� \DNODúÕN� QRUPDO�
RODUDN� EXOPXú, bXQXQ� QHGHQLQL� \DUDODQPD� ]DPDQÕ� LOH�
RSHUDV\RQ� ]DPDQÕ� DUDVÕQGD� KDVWDODUGD� oRN� X]XQ� V�UH�
ROPDVÕQD ED÷ODPÕúODU�� EX� V�UH� LoLQGH� KDVWDODUÕQ� LNLQFLO�
\DUDODQPDODUD� PDUX]� NDOPÕú� RODELOHFHNOHULQGHQ�
ROGX÷XQX� G�ú�QP�úOHUGLU�� %X� GH÷HU� OLWHUDW�UGHNL� ELUoRN�
oDOÕúPDGDQ� YH� EL]LP� oDOÕúPDPÕ]GDQ� D]GÕU��
ÇDOÕúPDPÕ]GD� GD� X\JXODQDQ� FHUUDKL� WHNQL÷LQ� KDVWDODUÕQ�
ILQDO� ,.'&� GH÷HUL� �]HULQH� HWNLOHULQGH� ELUELUOHULQH�
�VW�QO�NOHULQ� ROPDGÕ÷Õ� VDSWDQPÕúWÕU�� ,.'&� GH÷HULQL�
FHUUDKL�]DPDQODPDQÕQ�YH�\DUDODQPD�QHGHQLQLQ�HWNLOHGL÷L�
EHOLUOHQPLúWLU�� g]HOOLNOH� �� D\GDQ� VRQUD� RSHUH� HGLOHQ�
KDVWDODUGD� ,.'&� GH÷HUL� GDKD� G�ú�N� EXOXQPXúWXU�
(p<0,����� /H]\RQ� ROXúXPXQGDQ� RSHUDV\RQ� DQÕQD� NDGDU�
JHoHQ� ]DPDQ� DUWWÕNoD� KDVWDODUÕQ� GL]OHUL� gd%� \RNVXQX�
ROGXNODUÕ� LoLQ� WHNUDUOD\DQ� URWDV\RQHO� WUDYPD\D� PDUX]�
NDOPDNWDGÕU��%XQXQ�VRQXFXQGD�GD�KDVWDODUGD�GL]OHULQGH�
ikincil yaralanmalar meydana gelmekte ve diz 
HNOHPOHULQGH� NÕNÕUGDN� KDUDEL\HWL� PH\GDQD� JHOPHNWHGLU��
%X�GD�X]XQ�G|QHPGH�GDKD�N|W��VRQXo�ROXúWXUPDNWDGÕU��
dDOÕúPDPÕ]GD� WUDILN� ND]DVÕ� VRQUDVÕ� gd%� KDVDUODQPDVÕ�
RODQ� KDVWDODUGD� ROD\� DQÕQGD� GDKD� \�NVHN� WUDYPD\D�
PDUX]�NDOGÕNODUÕQGDQ�KDVWDODUGD�GL]�LoLQGH \DUDODQPDQÕQ�
úLGGHWL�DUWPDNWD�YH�EXQXQ�VRQXFXQGD�,.'&�GH÷HUL�GDKD�
N|W�� VDSWDQPDNWDGÕU� �S��,����� /LWHUDW�UGHQ� IDUNOÕ� RODUDN�
oDOÕúPDPÕ]GD� PHQLVN�V� OH]\RQX� YH� WHGDYLVLQLQ�
KDVWDODUGD�,.'&�GH÷HULQH�HWNLVL�VDSWDQPDPÕúWÕU� 
dDOÕúPDPÕ]GD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHstinde iki grup 
DUDVÕQGD�ELU�IDUN�VDSWDQPDPÕúWÕU��$QFDN�.7-1000 laktise 
GHUHFHVL� DUWDQ� YH� GL]� |Q�� D÷UÕVÕ� RODQ� KDVWDODUGD� WHN�
EDFDN� LOHUL� ]ÕSODPD� WHVWL� GDKD� N|W�� ROGX÷X�VDSWDQPÕúWÕU�
(p<0,�����+DVWDODUGD�GL]�|Q��D÷UÕVÕ� ROPDVÕQÕQ� YH�RSHUH�
edilen dizlerinde >3 PP� ODNVLWH� ROPDVÕQÕQ� KDVWDODUÕQ�
GL]OHUL� LOH� KDUHNHW� VÕUDVÕQGD� J�YHQOHULQLQ� D]DOPDVÕQD� YH�
WDP� NRQVDQWUH� RODPDPDODUÕQD� QHGHQ� ROPDNWD� EXQGDQ�
|W�U�� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWLQGH� EDúDUÕ� D]�
ROPDNWDGÕU�� /LWHUDW�UH� EDNÕQFD� 37� YH� 67-+7� JUXSODUÕ�
DUDVÕQGD� WHN� EDFDN� LOHUL� ]ÕSODPD� WHVWL� DoÕVÕQGDQ� EL]LP�
oDOÕúPDPÕ]GD� ROGX÷X� JLEL� LNL� JUXS� DUDVÕQGD� ELUELUOHULQH�
�VW�QO�N� VDSWDQPDPÕúWÕU� ���������������������-33,35, 
38).  
dDOÕúPDPÕ]GD�UDG\RORMLN�WHWNLNOHU�GH÷HUOHQGLULOGL÷LQGH�37�
YH� 67� JUXSODUÕ� DUDVÕQGD� WLELR� IHPRUDO� RVWHRILW� ROXúXPX��
HPLQHQVL\DGD� VLYULOHúPH��Kellgren- Lawrence gonartroz 
eYUHOHPHVL�� SDWHOOD� EDMD� ROPDVÕ�� WLELDO� W�QHO� YH� IHPRUDO�
W�QHOLQ� SR]LV\RQX� DUDVÕQGD� DQODPOÕ� IDUN� EXOXQPD]NHQ��
SDWHOOD� DOW� SROGH� RVWHRILW� ROXúXPX� 37� JUXEXQGD� GDKD�
\�NVHN� RUDQGD� EXOXQPXúWXU� �S<0,05). Patella baja 
VDSWDQDQ�KDVWDODUGD�/\VKROP�VNRUX�GDKD�G�ú�N�ROGX÷X�
VDSWDQPÕúWÕU��S��,�����0HQLVN�V�OH]\RQX�RODQ�KDVWDODUGD�
Kellgren-Lawrence gonartroz eYUHOHPHVL� GDKD� N|W��
VDSWDQÕUNHQ�� PHGLDO�ODWHUDO� PHQLVN�V� OH]\RQX� RODQ�
hastalarda bu evreleme daha N|W�� ROGX÷X� VDSWDQPÕúWÕU�
(p<0,05). 0HQLVN�V� OH\RQX� WHGDYLVLQGH� GLNLú� X\JXODQDQ�
hastalarda radyolojik evrenin eksizyon uygulanan 
KDVWDODUD� RUDQOD� GDKD� L\L� ROGX÷X� VDSWDQPÕúWÕU� �S��,05). 

7HNQLN�DoÕGDQ�\DQOÕú�W�QHO�DoÕPÕ�LOH�LOH�KDVWDODUGD�HNOHP�
KDUHNHW� NÕVÕWOÕOÕ÷Õ� .7-����� ODNVLWH� IDUNÕ� YH� Lysholm 
VNRUODPDVÕ� DUDVÕQGD� LOLúNL� WHVSLW� HGLOHPHPLúWLU��
/LWHUDW�UGH� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
VRQUDVÕ� ROXúDQ� GRQ|U� VDKD� GHIHNWLQLQ� NHPLN� JUHIWOHU� LOH�
GROGXUXOPDVÕQÕQ�GHIHNW�VDKDVÕQÕQ�GDKD�KÕ]OÕ� L\LOHúWL÷L� YH�
uzun G|QHPGH�KDVWDODUGD�GL]�|Q��D÷UÕVÕ�YH�GRQ|r saha 
D÷UÕVÕQÕ�D]DOWPDGD�HWNLOHUL�ROGX÷X�EHOLUWLOPLúWLU��%L] de bu 
DPDo� LOH� 37� JUXEX� KDVWDODUGD� GRQ|r sahadaki defekti 
JUHIW� KD]ÕUODQÕP� VÕUDVÕQGD� DUWDQ� NHPLN� JUHIWOHU� YH� WLELDO�
W�QHO� DoÕPÕ� VÕUDVÕQGD� oÕNDQ� NHPLN� JUeftler ile 
NDSDWPDNWD\Õ]�� 37� JUXEXQGD� ROXúDQ� SDWHOODU� DOW�
NXWXEXQGDNL� RVWHRILWLN� GH÷LúLNOL÷LQ� SRVW� RSHUDWLI�
UHKDELOLWDV\RQ�G|QHPLQGH�SDWHOODGDNL�GHIHNWH�NRQXODQ�EX�
JUHIWOHULQ� SDWHOOD� DOW� NXWEXQD� GR÷UX� \HU� GH÷LúWLUPHVL�
QHWLFHVLQGH� ROGX÷XQX� G�ú�QPHNWH\L]�� 37 grubunda 
SDWHOOD� EDMDQÕQ� �� KDVWDGD� VDSWDQPDVÕ� JUHIW� DOÕPÕ�
VÕUDVÕQGD� HNVWDQV|U� PHNDQL]PD\D� YHULOHQ� ]DUDU�
QHWLFHVLQGH� SDWHOODU� WHQGRQ� ER\XQXQ� NÕVDOPDVÕ� YH� D÷UÕ�
nedeni ile santral disinhibasyon neticesinde hastalarda 
NXDGULFHSV� NDV� J�F�Q�Q� HUNHQ� WDP�
ND]DQÕODPDPDVÕQGDQ� GROD\Õ� ROGX÷X� G�ú�Q�OP�úW�U��
/LWHUDW�UGH� GL]OHUGH�gd%� \DUDODQPDVÕ� LOH� ELUOLNWH� EDúND�
GL]�ED÷�\DUDODQPDVÕ�ROPDVÕQÕQ��D\QÕ�GL]GH�PHQLQVHNWRPL�
X\JXODQPÕú� ROPDVÕQÕQ� YH�RSHUDV\RQ� \DúÕQÕQ�RSHUDV\RQ�
DQÕQGD�!���ROPDVÕQÕQ�LOHULGH�JHOLúHELOHFHN�DUWUR]�LoLn risk 
IDNW|U�� ROGX÷XQX� ELOGLUPLúOHUGLU� ��������� %D]Õ�
oDOÕúPDODUGD� 37� RWRJUHIWL� LOH� gd%� UHNRQVWU�NVL\RQX�
uygulananlarda ve opere edilen dizlerde >3 mm laksite 
RODQODUGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD� \�NVHN� EXOXQXUNHQ��
ED]Õ� oDOÕúPDODUGD� 37� JUXEXQGD� RVWHRDUWULW� VÕNOÕ÷Õ� GDKD�
D]� RODUDN� WHVSLW� HGLOPLúWLU� ��������� 37� LOH� gd%�
UHNRQVWU�NVL\RQX� X\JXODPDVÕQÕQ� SDWHOODU� WHQGRQ�
ER\XQGD�NÕVDOPD\D�QHGHQ�RODELOHFH÷L�YH�SDWHOOD�EDMD�LOH�
VRQXoODQDELOHFH÷L�EHOLUWLOPLúWLU����-43).  
dDOÕúPDPÕ]GD� OLWHUDW�U� LOH� X\XPOX� RODUDN� L]RNLQHWLk 
NXDGULFHSV� YH� KDPVWULQJ� ]LUYH� WRUN� GH÷HUOHULQLQ� JUXS� LoL�
VD÷ODP� LOH� RSHUH� HGLOHQ� EDFDNODUGDNL� NDUúÕODúWÕUPD�
sonucunda don|r saha morbiditesi ile uyumlu olarak PT 
JUXEXQGD�HNVWDQV|U�NDV�JUXEX��67�JUXEXQGD�LVH�IOHNV|U�
NDV�JUXEXQXQ�VD÷ODP�EDFDN�GH÷HULQL�\DNDOD\DPDPÕú�YH�
GDKD�G�ú�N�RODUDN�EXOXQPXúWXU������������������������� 
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$EVWUDFW 
$LP��/RZHU�OLPE�ORVV�DIIHFWV�DQ�LQGLYLGXDO¶V�DELOLW\�WR�VWDQG��WUDQVIHU��DQG�DPEXODWH��7KH�DLP�RI�WKLV�VWXG\�LV�WR�DVVHVV�
clinical and demographic characteristics of patients with lower limb amputation. 
0DWHULDOV�DQG�0HWKRGV��Our study is a retrospective cohort study. 836 patients with lower limb amputation applied 
to our hospital between January 2012 and May 2013 were included in this study. Demographic and clinical 
FKDUDFWHULVWLFV� RI� SDWLHQWV� ZHUH� UHYLHZHG� DQG� VDYHG� IURP� SDWLHQW¶V� IROder. Descriptive variables were shown as 
PHDQ�VWDQGDUG� GHYLDWLRQ (min–max). And categorical variables were shown as the number of cases (n%). SPSS 
software Version 15.0 was used in the evaluation of the data. 
5HVXOWV��The mean age of total 836 lower limb aPSXWHHV�ZDV�������������\HDUV���-78). The percentage of unilateral 
amputation was 770 (92.3%) and bilateral lower limb amputation was 59(7.1%). According to the level of amputation, 
456 (54.5%) of the patients had unilateral above-knee, 236 (28.3%) had unilateral below-knee amputation. For 
etiology, we found that 373 (44.6%) of them were traffic accidents, 103(12.5%) occupational accidents. The majority 
of patients 456 (54.5%) were ambulated microprocessor-controlled above-knee prosthesis and then below-knee 
prosthesis with active vacuum system 224 (26.7%). 
&RQFOXVLRQ� Although trauma is recognized to be the most common cause of amputation among applying amputees, 
we think that those amputees do not reflect the general profile in our country but that it is instructive with regard to the 
features of amputees. This data is important for the community rehabilitation of amputees and the development of 
new prosthetics.  
.H\ZRUGV: Lower limb amputation, demographic characteristics, prostheses. 

Öz 
Amaç: Alt ekstremiteQLQ� ND\EÕ� ELUH\OHULQ� D\DNWD� GXUPD�� WUDQVIHU� \HWHQHNOHULQL� YH� DPEXODV\RQXQX� HWNLOHU�� %X 
oDOÕúPDQÕQ� DPDFÕ, DOW� HNVWUHPLWH� DPSXWDV\RQX� RODQ� YH� KDVWDQHPL]H� EDúYXUDQ� KDVWDODUÕQ� NOLQLN� YH� GHPRJUDILN�
karakteristiklerini belirlemektir. 
Gereç ve Yöntem: dDOÕúPDPÕ]� UHWURVSHNWLI� ELU� NRKRUW� oDOÕúPDVÕGÕU�� dDOÕúPD\D� 2FDN� ����-0D\ÕV� ����� DUDVÕQGD�
KDVWDQHPL]H�EDúYXUDQ�YH�DOW�HNVWUHPLWH�DPSXWDV\RQX�RODQ�KDVWDODU�GDKLO�HGLOGL��+DVWDODUÕQ�GRV\DODUÕ�J|]GHQ�JHoLULOGL��
GHPRJUDILN� YH� NOLQLN� NDUDNWHULVWLNOHUL� ND\GHGLOGL�� 7DQÕPOD\ÕFÕ� GH÷LúNHQOHU� RUWDODPD� YH� VWDQGDUW� VDSPD� �PLQ-max), 
NDWHJRULN�GH÷LúNHQOHU�Q ����RODUDN�YHULOGL��9HULOHU�6366������NXOODQÕODUDN�DQDOL]�HGLOGL.  
Bulgular: 7RSODP�����DOW�HNVWUHPLWH�DPSXWDV\RQX�RODQ�KDVWD\D�DLW�RUWDODPD�\Dú���,�����,69 (9-78) LGL��+DVWDODUÕQ 
770¶L� (%92.3) ünilateral, 59¶X� (%7,��� ELODWHUDO� DPSXWH� LGL�� $PSXWDV\RQ� VHYL\HVLQH� J|UH� KDVWDODUÕQ� ���¶VÕ� (%54,5) 
XQLODWHUDO�GL]��VW������¶VÕ�(%28,���XQLODWHUDO�GL]�DOWÕ�DPSXWDV\RQX�LGL��(WL\RORML����� (%44,���KDVWDGD�WUDILN�ND]DVÕ����� 
(%12,���KDVWDGD� Lú� ND]DVÕ� idi. +DVWDODUÕQ� oR÷XQOX÷X���� (%54,���PLNURLúOHPFL� NRQWUROO��GL]�VW��SURWH]L� LOH�� WDNLEHQ�
224¶����������DNWLI�YDNXP�VLVWHPOL�GL]DOWÕ�SURWH]L�LOH�DPEXOH�LGL� 
Sonuç: dDOÕúPDPÕ]GD� DPSXWDV\RQOD� EDúYXUDQ� KDVWDODU� DUDVÕQGD� HQ� \D\JÕQ� VHEHEL� WUDYPD� RODUDN� VDSWDPDPÕ]D�
UD÷PHQ�� EX� DPSXWHOHULQ� �ONHPL]GHNL� JHQHO� SURILOLQL� \DQVÕWPDGÕ÷ÕQÕ� G�ú�Q�\RUX]�� $QFDN� oDOÕúPDPÕ]� DPSXWH�
KDVWDODUÕQ�GHPRJUDILN�YH�NOLQLN�|]HOOLNOHULQL�EHOLUOHPHN�DoÕVÕQGDQ�\RO�J|VWHULFL�ROPXúWXU��%X�YHULOHU�DPSXWH�KDVWDODUÕQ�
toplumsal rehabilitasyRQX�YH�\HQL�SURWH]OHULQ�JHOLúWLULOPHVL�DoÕVÕQGDQ�|QHP�DU]HWPHNWHGLU�� 
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,QWURGXFWLRQ 

Although advances in industry, technology and 
medicine, amputation is still an important source of 
disability. Lower limb loss affects an individual’s ability to 
stand, transfer, and ambulate. Rehabilitation programs 
and prosthesis options after amputation provide 
regaining functionality back and emotional recovery. 
Advances in technology, materials and prosthetic 
components have had a considerable positive impact on 
the quality of life of individuals with lower limb 
amputation. Recent advances in prosthesis technology 
area in the last decade have occurred mostly in 
prosthesis socket production and improved prosthesis 
components that replace the functional loss (1-4).  
Micro-processor controlled prostheses are high 
technologic prostheses. When these types of prostheses 
are examined; according to various amputation level, 
swing phase and/or stance phase may be micro-
processor controlled jointed/mechanically controlled 
jointed/hydraulic controlled jointed/pneumatic controlled 
jointed. At the same time, many prostheses combined 
with systems such as active vacuum system / passive 
vacuum system / low distal vacuum system / silicon 
liners with lock system / silicon liners without lock system 
have been developed (5). And high technological 
prostheses continue to develop rapidly. 
The aim of this study is to determine clinical and 
demographic characteristics of lower limb amputees who 
applied one of the largest national rehabilitation center. 

0DWHULDOV�DQG�0HWKRGV 

Lower limb amputees applied to our hospital between 
January 2012 and May 2013 were included in this study. 
Data were collected from patient’s folder. 
We recorded patients’ demographic characteristics 
(mean age, gender, time since amputation) and clinical 
features (amputation etiology, amputation level), types of 
prostheses, functional activity levels (K Level or 
Medicare Functional Classification Level) (6,7). In this 
classification;  
K0: This patient does not have the ability or potential to 
ambulate or transfer safely with or without assistance, 
and a prosthesis does not enhance his/her quality of life 
or mobility.  
K1: The patient has the ability or potential to use a 
prosthesis for transfers or ambulation on level surfaces 
at fixed cadence. Typical of the limited and unlimited 
household ambulator. 
K2: The patient has the ability or potential for ambulation 
with the ability to traverse low-level environmental 
barriers such as curbs, stairs, or uneven surfaces. 
Typical of the limited community ambulator 

K3: The patient has the ability or potential for ambulation 
with variable cadence. Typical of the community 
ambulator who has the ability to traverse most 
environmental barriers and may have vocational, 
therapeutic, or exercise activity that demands prosthetic 
utilization beyond simple locomotion. 
K4: The patient has the ability or potential for prosthetic 
ambulation that exceeds basic ambulation skills, 
exhibiting high impact, stress, or energy levels. Typical 
of the prosthetic demands of the child, active adult, or 
athlete (2,6,7). 
Furthermore, the patients are separated into four groups 
according to their ages as younger than 18 years old, 
between 19-44 years old, between 45-64 years old, and 
older than 65 years old. Amputation levels and 
amputation causes were also assessed in those groups. 
SPSS software Version 15.0 (SPSS Inc., Chicago, IL, 
USA) was used in the evaluation of the data. When 
analyzing the data, frequencies (number, percentage) 
have been obtained for the categorical variables and, 
descriptive statistics (mean± standard deviation, min-
max) have been obtained for the numeric variables. 

5HVXOWV 

A total of 836 lower limb amputees were included the 
study. Demographic findings, amputation sides, 
amputation levels are shown in Table-1. 

Table-1. Clinical and Demographic Characteristics of the Lower 
Limb Amputees. 

Mean age (min 9-max 78) 36.12±11.69  
Time since amputation (days) 180.15±127.73  
*HQGHU n% 
     Female 107 (12.8%) 
     Male 729 (87.2%) 
8QLODWHUDO�//�DPSXWDWLRQ 92.3% 
%LODWHUDO�//�DPSXWDWLRQ 7.1% 
Amputation side   
     Right 372 (44.5%) 
     Left 388 (47.6%) 
     Bilateral 59 (7.1%) 
$PSXWDWLRQ�OHYHO   
     Unilateral above-knee 54.7% 
     Unilateral below-knee 28.3% 
     Unilateral knee disarticulation 10.1% 
     Unilateral hip disarticulation 2.8% 
     Bilateral below-knee 1.2% 
     Above-knee / knee disarticulation 

and contralateral below-knee 1.2% 

     Bilateral knee disarticulation 1% 

Distribution of lower limb amputees according to 
etiologic factors is shown in Table-2. 
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Table-�. Distribution of lower limb amputees according to 
etiologic factors. 

$PSXWDWLRQ�(WLRORJ\� n %  
Traffic accidents 44.6 
Occupational accidents 12.5 
Malignancy 9.3 
Congenital defects 8.7 
Gunshot wounds 6.2 
Electrical contact injury 3.4 
Peripheral vascular disease 3.2 
Explosion of mines 3.1 
Infection 2.0 
Earthquake 1.7 
Diabetes mellitus 1.0 

 
Figure-1 demonstrates distribution of the amputation 
levels with regard to ages.  
Distribution of the amputation causes according to age 
groups are shown in Figure-2.  
According the age groups, there were 50 (6%) patients 
under 18 years old, 576 (68.9%) patients in 19-44 years 
old, 193 (23.1%) patients in 45-64 years old and 7 (0.8%) 
patients over 65 years old. The etiologic factors of 
amputation according to age groups were as follows: 
congenital defects were the major cause for patients 
under 18 years old 19 (39.6%) and traffic accidents were 
the second most common cause 13 (27.1%). For 
patients between 19-44 years old, traffic accidents were 
the most common cause for amputation 253 (45.3%) 
and the second cause was occupational accidents 68 
(12.1%). For patients between 45-64 years old, traffic 
accidents were the major cause of amputation 
90(48.1%), and occupational accidents 33 (17.6%). For 
patients older than 65 years old, traffic accidents 3 
(42.9%), DM 2 (28.6%) and infection 2 (28.6%) were the 
major causes of amputation respectively (Figure-2).  
When the amputees are evaluated according to the 
functional activity K level classification; 132 (15.8%) of 
total amputees had K3 activity levels. They were able to 
actively ambulate in the community and most of them 
had a job. 704 (84.2%) of total amputees had K4 activity 
levels. They were able to actively community ambulation 
and most of them had in a job and/or participated in 
some sporting activities. 
When patients' previous prosthesis are evaluated; a) 
Mechanic modular prosthesis were the most common 
type of prosthesis 251 (72.1%), b) The second most 
common type was the modular prosthesis with silicone 
liner pin system 51 (14.7%) c) Mechanic prosthesis. 
When patients' current prosthesis are evaluated; a) The 
majority of the prosthesis were MPC above-knee 
prosthesis 456 (54.5%), b) 224 (26.7%) were below-
knee prosthesis with active vacuum system, c) 60 (7.2%) 
were MPC knee disarticulation prosthesis, d) following 
those, hip disarticulation prosthesis with MPC knee joint 
21 (2.5%), d) 71 (8.6%) were below-knee and/or knee 

disarticulation prosthesis with hydraulic controlled 
jointed/ pneumatic controlled jointed and/or passive 
vacuum system/ silicon liners with lock system, e) 4 
(0.5%) were Syme prosthesies given to patients with 
foot/ankle disarticulation. 
The major reason for a request of replacement of lower 
limb amputees was wearing out and expiration of the 
using period of prosthesis (62.9%). Then, 36.9% of the 
requests for replacement were becoming worn out 
before expiration period and insufficiency of the 
prosthesis in activities of the daily life. 
Regarding to the evaluation performed with respect to 
7XUNH\¶V�UHJLRQV��LW�LV�GHWHUPLQHG�WKDW���� (50.3%) of the 
amputee applied from the Inner Anatolian region in 
which our hospital resides, 138 (16.5%) applied from the 
Aegean region, 99 (11.9%) from the Mediterranean 
region, and 78 (9.3%) from the Marmara region, 46 
(5.5%) from the Blacksea region, 33 (3.9%) from the 
Eastern Anatolian region and 22 (2.6%) from the 
Southeast Anatolian region. 

'LVFXVVLRQ 

Although trauma is recognized to be the most common 
cause of amputation among applying amputees, we 
think that those amputees do not reflect the general 
profile in our country. It is known that the most common 
cause of lower extremity amputation is peripheral 
vascular diseases and/or diabetes mellitus (DM) (3). 
Vaz et al. determined the mean age of the patients as 
����������\HDUV������$OSofyani et al. (9) found the mean 
age as ����������\HDUV�� ,Q� WKH�VWXG\�RI�.DX]ODUic et al. 
(10) they determined that mean age was 62 years. Mean 
ages of these studies seem consistent. Mean age of our 
SDWLHQWV�ZDV�������������\HDUV��DQG�LW�FDQ�EH�H[SODLQHG�
by the fact that our patients are younger, the demand of 
younger patients for new technology prosthesis, and the 
fact that the Social Security Institution pays the new 
technology prosthesis depending on many conditions 
such as age, no complications, active employee and 
student. 
In a socio-demographic study with 1538 amputees by 
Pezzin et. al., 935 amputees between ages 18-86 years 
old were searched for prosthesis satisfaction (11). The 
mean age was 50 years in that study whereas in our 
study the mean age was 36. Note that our youngest 
patient¶s age was 9. Another reason for the discrepancy 
may be the maximum life span differences between the 
two countries.  
Aydemir et al. (12) has assessed 147 amputees at 
Armed Force Rehabilitation Center in Turkey. They 
GHWHUPLQHG� WKH� PHDQ� DJH� RI� WKH� SDWLHQWV� DV� ���������
years. <DúDU� HW� DO�� (13) determined that the mean age 
ZDV� ����������� \HDUV��They had assessed 382 soldier 
and 17 civilian amputees. These studies are similar to 
ours as the age group is young. However, we think that 
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prosthesis 456 (54.5%), b) 224 (26.7%) were below-
knee prosthesis with active vacuum system, c) 60 (7.2%) 
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amputee applied from the Inner Anatolian region in 
which our hospital resides, 138 (16.5%) applied from the 
Aegean region, 99 (11.9%) from the Mediterranean 
region, and 78 (9.3%) from the Marmara region, 46 
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this is due to the fact that these two studies were carried 
out at Armed Forces Rehabilitation Center. 
Vaz et al. (8) has assessed 39 amputees in Portugal in 
which there were, 7 (17.9%) female and 32 (82.1%) 
male patients. AlSofyani et al. (9) has assessed 121 
patients in Saudi Arabia. There were 37 (30.6%) female 
and 86 (69.4%) male patients in this study. Raichle et al. 
(14) has evaluated 752 amputees and there were 210 
(27.9%) female and 542 (72.1%) male patients. We 
determined 107 (12.8%) female and 729 (87.2%) male 
patients in our study. Our percentages are closer to the 
percentages of Vaz et al (8). We think that the rate of 
amputation in males is higher because of both traffic and 
work accidents are more frequent in males. In our 
opinion, due to the low level of economic independence 
and education in female, the rate of work accidents and 
traffic accidents is low and therefore amputation rate is 
low. However, we should keep in mind that these ratios 
may not reflect the general average of society.  
Aydemir et al. (12) determined that 2 (1.4%) female and 
145 (98.6%) male patients in their study. There were 1 
(0.3%) female and 398 (99.75) male patients in the study 
RI�<DúDU�HW�DO�������:H�WKLQN�WKDW�WKH�QXPEHU�RI�IHPDOH�LV�
very small due to the fact that these two studies were 
carried out in military hospitals. 
Vaz et al. (8) examined the amputation etiology and 
determined that there were 92.3% vascular disease, 
5.1% bone tumor, 2.6% enfection. When AlSofyani et al. 
(9) HYDOXDWHG� WKH� SDWLHQWV¶� HWLRORJ\�� WKH\� IRXQG� WKDW�
63.6% DM, 16.5% periferal vascular disease, 7.4% 
trauma, 7.4% lower extremity cancer, 1.7% cronic 
osteomyelitis, 1.7% skin breakdown, 0.8% sistemic 
sepsis, 0.8% local important enfection (9). Kauzlaric et 
al. (10) detected that there were 48.9% DM, 27.1% 
periferal vascular disease, 11.3% trauma, 7.3% DM + 
periferal vascular disease, 3.2% osteomyelitis, 2.3% 
tumor in etiology, respectively. Raichle et al. (14) 
determined that 4.3% tumor, 16.1% DM, 22.3% vascular 
disease (non-DM), 53.5% injury, 3.1% congenital, 20.9% 
gangrene (14). We found that the etiology 44.6% traffic 
accidents, 12.2% occupational accidents, 9.1% 
malignancy, 8.5% congenital defects, 6.1% gunshot 
wounds, 3.3% electrical contact injury, 3.1% peripheral 
vascular disease, 3.0% explosion of mines, 1.9% 
Infection, 1.7% earthquake, 1.0% DM, 1.7% falling, gas 
explosion 0.7%. In our study, the percentage of DM and 
peripheral vascular disease was found to be very low in 
the etiology. However, traffic accidents and occupational 
accidents constitute the greatest percentage of 
amputation etiology in our study. This suggests that 
occupational safety and traffic safety system is not 
sufficient, but it is not a prevalence study related to 
occupational accident and traffic accidents. We believe 
that multicentre prevalence study should be conducted 

in this regard and that necessary precautions should be 
taken. 
Aydemir et al. (12) they determined that 68% mine, 19% 
gunshot, 4.1% rocket, 4.1% road traffic accident, 2.7% 
electrical injury, 1.4% pedestrian vs. car accident, 0.7% 
railway accident iQ�WKH�DPSXWDWLRQ�HWLRORJ\��<DúDU�HW�DO. 
(13) found that 92.7% mine, 4.5% trafik accident, 1.5% 
electrical burn, 0.8% freezing, 0.5% earthquake. As the 
rate of mine explosion is high, the results of the two 
studies are similar. And we think it's about having 
military hospital data. 
Aydemir et al. (12) found 91.2% unilateral and 8.8% 
ELODWHUDO� DPSXWHHV� ������ <DúDU� HW� DO�� (13) determined 
86.7% unilateral, 13.0% bilateral amputees (13). We 
encountered 92.3% unilateral and 7.1% bilateral 
amputees, and our findings seem consistent.  
In the study of Vaz et al. (8), the amputation levels of the 
patients were 59% above-knee, 25.6% below-knee and 
15.4% foot amputation. Alsofyani et al. (9) determined 
the amputation level as 49.6% above-knee, 50.4% 
below-knee. Aydemir et al. (12) found that 21.8% above-
knee, 59.3% below-knee, 9.3% knee, 5.6% hip, 3.7% 
ankle(syme) amputation (12). <DúDU�HW�DO�� (13) detected 
amputation level as 14.6% above-knee, 50.77% below 
knee, 11.25% chopart amputation, 4.6% syme, 4.4% 
knee disarticulation, 1.1% hip disarticulation, 0.2% 
hemipelviectomy. Our findings are 54.5% unilateral 
above-knee, 28.3% unilateral below-knee, 10.0% 
unilateral knee disarticulation, 2.8% unilateral hip 
disarticulation, 1.2% bilateral below-knee, 1.7% above-
knee/knee disarticulation and contralateral below-knee, 
1% bilateral knee disarticulation and foot/ankle 
disarticulation 0.5%. Our findings seem similar with the 
study of Vaz et al. (8).  
In comparison with the studies of Aydemir et al. (12) and 
<DúDU�HW�DO� (13) in our country; the high rate of below-
knee and foot/ankle amputees in their study may still be 
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study from Netherlands including 191 lower limb 
amputees by Pernot et al. (15), they found that 13.1% of 
the amputee patients were above 65 years old and the 
major cause of amputation was vascular diseases. The 
transtibial level was the most common injury level. In 
another study with one-year follow up with amputees by 
Kauzlaric et al. (10), the mean age of the patients was 
62, DM and obstructive vascular diseases were the most 
common causes of amputation, trauma was the second 
cause. In our study, traffic accidents were the main 
cause of amputation for patients above 65 years and 
disvascular causes like DM were the next cause. 
Besides, we also found that transtibial amputation was 
the most common injury level in this age group, which 
was in concordance with the study by Pernot et al. (15) 
(Figure-1).  

 
)LJXUH-1. Distribution of amputation levels according to age 
groups. 

In the study of Pezzin et al. (11), the etiologic factors of 
amputation according to ages were as follows: 
Malighnancy for patients younger than 18 years old, 
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patients above 65 years old (11). In our study, congenital 
defects were the major cause for patients under 18 
years (39.6%) and traffic accidents were the second 
most common cause. For patients between 19-44 years 
old, traffic accidents were the most common cause for 
amputation (45.3%) and secondly occupational 
accidents (12.1%). For patients between 45-64 years 
old, traffic accidents were the major cause of amputation 
(48.1%), and then occupational accidents (17.6%). For 
patients older than 65 years old, traffic accidents 
(42.9%), DM (28.6%) and infection (28.6%) were the 
major causes of amputation respectively (Figure-2). In 
our study, traffic accidents were the most common 
etiology except patients under the age of 18 years old. 
Therefore, development of the traffic and road safety 
system is extremely important in our country. 
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&RQFOXVLRQ 

Although this study does not include all of the amputees 
in the country, the number of patients we have included 
is not small and we think that it is instructive with regard 
to the features of amputees. We think that 
comprehensive medical record systems concerning 
amputees need to be established. In that way, 
comprehensive epidemiologic studies can be performed. 
Rehabilitation programs to be implemented considering 
these characteristics, development of new technology 
prosthesis and community rehabilitation after amputation 
provide regaining functionality back and psychosocial 
recovery. 
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$EVWUDFW 
$LP��Heart transplantation is the gold standard of treatment for patients with medical therapy resistant end-stage 
heart failure. Particularly in the pediatric age group use of ventricular asist device (VAD) is mandatory, due to donor 
organ limitation and prolonged waiting lists.  

0DWHULDOV� DQG� 0HWKRGV� This retrospective review of fourteen patients under 19 years of age who underwent 
continuous flow left VAD implantation between August 2012 and March 2018. All patients have met the criteria for 
heart transplantation. HeartWare (HeartWare Inc. Medtronic) HVAD was implanted to all patients. 

5HVXOWV��There were eight girls and six boys with a mean overall age of 15.4 (minimum11-maximum 18) years and 
mean body weight of 42.4 kg and body surface area (BSA) is 1.��NJ�FPð��7KH�PHDQ�IROORZ-up was 549 days. Survival 
rate at six months was 90%. Six patients (42.9%) are still waiting for transplantation on VAD support. Six patients 
(42.9%) underwent heart transplantation successfully. Two patients died while they were waiting for transplantation 
on device support. 

&RQFOXVLRQ�� The use of continuous flow ventricular assist devices became more popular because reduced 
dimensions along with technological advances. In this article, we wanted to share our experience about continuous 
flow ventricular assist device implantation as bridge to transplantation in pediatric patients. 

.H\ZRUGV� Pediatric, heart failure, ventricular assist device. 

Öz 
Amaç: Kalp transplantasyonu PHGLNDO� WHGDYL\H� GLUHQoOL� KDVWDODUGD� DOWÕQ� VWDQGDUW� WHGDYL� \|QWHPLGLU�� 7�P� G�Q\DGD�
ROGX÷X�JLEL��ONHPL]GH�GH�|]HOOLNOH�SHGLDWULN�\Dú�JUXEXQGD�GRQ|U�RUJDQ�NÕVÕWOÕOÕ÷Õ�YH�X]D\DQ�EHNOHPH�OLVWHOHUL�YHQWULN�O�
GHVWHN�VLVWHPOHULQLQ�NXOODQÕPÕQÕ�]RUXQOX�NÕOPÕúWÕU�� 

Gereç ve Yöntem: %X�oDOÕúPDGD, NOLQL÷LPL]GH�$÷XVWRV������ LOH�0DUW������ WDULKOHUL�DUDVÕQGD����\Dú�DOWÕ�ROJXODUGD�
GHYDPOÕ�DNÕP�VD÷OD\DQ�YHQWULN�OHU�GHVWHN�FLKD]Õ�LPSODQWH�HGLOPLú�ROJXODU�UHWURVSHNWLI�RODUDN�GH÷HUOHQGLULOGL��+DVWDODUÕQ�
W�P�� NDOS� QDNOL� NULWHUOHULQH�X\JXQGX�� 7�P�KDVWDODUD�+HDUW:DUH� �+HDUW:DUH� LQF��0HGWURQLF��+9$'�FLKD]Õ� LPSODQWH�
edildi.  

Bulgular: <Dú� RUWDODPDVÕ� ��,4 (minimum11-maksimum ���� RODQ� �� NÕ]�� �� HUNHN� ROJXQXQ�� RUWDODPD� NLORVX� ��,4 kg, 
Y�FXW�\�]H\�DODQÕ�LVH��,��NJ�FPð��RUWDODPD�WDNLS�V�UHVL�����J�Q����D\OÕN�VXUYL�����RODUDN�GH÷HUOHQGLULOGL��$OWÕ (%42,9) 
ROJX� KDOHQ� GHVWHN� DOWÕQGD� WDNLELPL]GH� LNHQ�� �� ROJX\D�EDúDUÕOÕ� úHNLOGH� NDOS� WUDQVSODQWDV\RQX�\DSÕOGÕ��'HVWHN� DOWÕQGD�
iken 2 olgu kaybedildi. 

Sonuç: 7HNQRORMLN�LOHUOHPHOHU�LOH�E�\�N�YH�SXOVDWLO�DNÕP�VD÷OD\DQ�SRPSDODUGDQ�VRQUD�VRQ�\ÕOODUGD�ER\XWODUÕ�ROGXNoD�
N�o�OHQ� V�UHNOL� DNÕP� VD÷OD\DQ� YHQWULN�O� GHVWHN� VLVWHPOHULQLQ� NXOODQÕPÕ� \D\JÕQOÕN� ND]DQPÕúWÕU�� %X� \D]ÕPÕ]GD�
NOLQL÷LPL]GH�SHGLDWULN�\Dú�JUXEXQGD�QDNLOH�N|SU��DPDoOÕ�V�UHNOL�DNÕP�VD÷OD\DQ�YHQWULN�O�GHVWHN�FLKD]Õ�LPSODQWDV\RQX�
GHQH\LPOHULPL]�SD\ODúÕODFDNWÕU� 
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merkez deneyimi 
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$EVWUDFW 
$LP��Heart transplantation is the gold standard of treatment for patients with medical therapy resistant end-stage 
heart failure. Particularly in the pediatric age group use of ventricular asist device (VAD) is mandatory, due to donor 
organ limitation and prolonged waiting lists.  

0DWHULDOV� DQG� 0HWKRGV� This retrospective review of fourteen patients under 19 years of age who underwent 
continuous flow left VAD implantation between August 2012 and March 2018. All patients have met the criteria for 
heart transplantation. HeartWare (HeartWare Inc. Medtronic) HVAD was implanted to all patients. 

5HVXOWV��There were eight girls and six boys with a mean overall age of 15.4 (minimum11-maximum 18) years and 
mean body weight of 42.4 kg and body surface area (BSA) is 1.��NJ�FPð��7KH�PHDQ�IROORZ-up was 549 days. Survival 
rate at six months was 90%. Six patients (42.9%) are still waiting for transplantation on VAD support. Six patients 
(42.9%) underwent heart transplantation successfully. Two patients died while they were waiting for transplantation 
on device support. 

&RQFOXVLRQ�� The use of continuous flow ventricular assist devices became more popular because reduced 
dimensions along with technological advances. In this article, we wanted to share our experience about continuous 
flow ventricular assist device implantation as bridge to transplantation in pediatric patients. 

.H\ZRUGV� Pediatric, heart failure, ventricular assist device. 

Öz 
Amaç: Kalp transplantasyonu PHGLNDO� WHGDYL\H� GLUHQoOL� KDVWDODUGD� DOWÕQ� VWDQGDUW� WHGDYL� \|QWHPLGLU�� 7�P� G�Q\DGD�
ROGX÷X�JLEL��ONHPL]GH�GH�|]HOOLNOH�SHGLDWULN�\Dú�JUXEXQGD�GRQ|U�RUJDQ�NÕVÕWOÕOÕ÷Õ�YH�X]D\DQ�EHNOHPH�OLVWHOHUL�YHQWULN�O�
GHVWHN�VLVWHPOHULQLQ�NXOODQÕPÕQÕ�]RUXQOX�NÕOPÕúWÕU�� 

Gereç ve Yöntem: %X�oDOÕúPDGD, NOLQL÷LPL]GH�$÷XVWRV������ LOH�0DUW������ WDULKOHUL�DUDVÕQGD����\Dú�DOWÕ�ROJXODUGD�
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,QWURGXFWLRQ 

Heart failure represents an important cause of morbidity 
and mortality in pediatric patients. Hospitalization 
incidence of pediatric patients with end-stage heart 
failure has been on rise in recent years. Heart 
transplantation has a higher prominence in end-stage 
heart failure in children (1). Some of patients require 
mechanical circulatory support due to donor organ 
shortage especially as a result of rarity of small donor 
hearts (2). Surgical alternatives such as ventricular 
assist device (VAD) have enabled recovery of the 
myocardium and ensure patient survival until heart 
transplantation becomes possible. Here in we reviewed 
our experience of continuous flow VAD implantations for 
bridge to transplantation (BTT) in pediatric population 
�����\HDUV�ROG��ZLWK�HQG-stage heart failure. 

0DWHULDOV�DQG�0HWKRGV 

This retrospective review of fourteen patients under 19 
years of age who underwent continuous flow left VAD 
implantation between August 2012 and March 2018. All 
patients have met the criteria for heart transplantation. 
HeartWare (HeartWare inc. Medtronic) HVAD was 
implanted to all patients. Left VAD implantations were 
performed through a median sternotomy, with 
cardiopulmonary bypass, through cannulation of 
ascending aorta and right atrium on beating heart 
without cardioplegic arrest. Inflow cannulation was 
inserted through the left ventricular apex. The outflow 
cannula was sutured to the proximal ascending aorta 
with the assistance of a side-biting clamp. 
Intravenous heparin application to maintain the activated 
partial thromboplastin time between 50-70 seconds was 
administered after 24-48 hours according to chest tube 
drainage. After chest drain removal and tolerance of oral 
medication 100 mg of aspirin and warfarin administered 
to maintain a target international normalized ratio (INR) 
between 2 and 3. Prolonged intubation was defined as 
intubation time longer than 48 hours. Statistical 
evaluation of the study program SPSS v20 (IBM Inc.) for 
descriptive statistical tests. 

5HVXOWV 

Demographic data and results of patients are 
summarized in Table-1.  
There were eight girls and six boys with a mean overall 
age of 15.4 (minimum11-maximum 18) years and mean 
body weight of 42.4 kg and body surface area (BSA) is 
1.��NJ�FPð��7KH�PHDQ�IROORZ-up was 549 days. Mean left 
ventricular ejection fraction (LVEF) was 21.2%. 
Interagency Registry for Mechanically Assisted 
Circulatory Support (INTERMACS) profile of patients at 
the time of implantation was 1 in one (7.1%) patient, 2 in 
nine (64.3%) patients and 3 in four (28.6%) patients. 
Dilated cardiomyopathy was the etiology of heart failure 
in all patients.  

Table-1. Clinical Characteristics of the Patients.  

*HQGHU 
Male 6 (42.9%) 

Female 8 (57.1%) 

 Min Max Mean Std. 
Dev. 

Age 11.00 18.00 15.42 2.37 
:HLJKW 20.00 78.00 47.42 16.90 
BSA .80 1.90 1.45 .33 
&3%�WLPH 39.00 90.00 60.35 12.24 
(MHFWLRQ�)UDFWLRQ 15.00 35.00 21.28 5.64 

)ROORZ-XS�WLPH 15.00 2022.
00 549.35 524.1

3 
 

5HVXOW 
Follow-up 6(42.9%) 

Transpl. 6(42.9%) 

Exitus 2(14.3%) 

INTER
MACS 
6FRUH 

1 1(7.1%) 

2 9(64.3%) 

3 4(28.6) 
BSA: Body Surface Area, INTERMACS: Interagency registry for 
mechanically assisted circulatory support, CPB: Cardiopulmonary 
bypass, Transpl.: Transplantation. 

There were eight girls and six boys with a mean overall 
age of 15.4 (minimum11-maximum 18) years and mean 
body weight of 42.4 kg and body surface area (BSA) is 
1.4 kg/cmð�� 7KH� PHDQ� IROORZ-up was 549 days. Mean 
LVEF was 21.2%. Interagency Registry for Mechanically 
Assisted Circulatory Support (INTERMACS) profile of 
patients at the time of implantation was 1 in one (7.1%) 
patient, 2 in nine (64.3%) patients and 3 in four (28.6%) 
patients. Dilated cardiomyopathy was the etiology of 
heart failure in all patients. 
Survival rate at six months was 90%. Temporary right 
ventricular support was required in only one patient after 
LVAD implantation. The Levitronix CentriMag device 
was used for four days then device was removed. Six 
patients (42.9%) are still waiting for transplantation on 
VAD support. Six patients (42.9%) underwent heart 
transplantation successfully. Two patients died while 
they were waiting for transplantation on device support. 
Hemorrhagic cerebrovascular event was the cause of 
death in both patients. One of them underwent device 
exchange with a left anterior thoracotomy due to device 
thrombosis after two years of first implantation.  
There were no other common adverse events such as 
gastrointestinal bleeding or driveline infection and renal 
replacement therapy was not required for any patients. 

'LVFXVVLRQ 

Heart transplantation is still the gold standard treatment 
for patients suffering from end-stage heart failure. The 
number of patients on the waiting list for heart 
transplantation increases day by day due to donor organ 
shortage especially suitable size of organ for pediatric 
patients. Last decade has witnessed a remarkable 
progress in mechanical circulatory support systems for 
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pediatric patients with end-stage heart failure, resulting 
in improved functional capacity, quality of life and 
survival in this population (3). Usage of continuous flow 
ventricular asist devices for BTT is increasing every year 
the rate was 21% in 2005 and 27% in 2015 (4). 

Six months survival is approximately 72% in pediatric 
VAD patients. Neurological events and multi-organ 
failure is the most frequent cause of mortality which is 
similar with our study. Major adverse events during VAD 
support are infection, bleeding, and neurologic events 
including stroke, subarachnoid hemorrhage. Dilated 
cardiomyopathy is the most common cause of heart 

failure and most of the patients were in INTERMACS 
profile 2. These findings are also similar with our study 
(5).  

&RQFOXVion 

In conclusion, VAD can be successfully applied in the 
pediatric age group as well as in adult patients for bridge 
to transplant due to the shortage of donor organs. With 
this technique, we reduced the hospitalization rates and 
improved the quality of life of the children outside the 
hospital.
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Kronik tip a aort diVHNVL\RQXQXQ�FHUUDKL�WHGDYLVLnde erken dönem sonuçlar 
The early outcomes of surgical therapy for chronic type a aortic dissection 
Serkan Ertugay1               $QÕO�$SD\GÕQ1  Bora Baysal2 
1(JH�hQLYHUVLWHVL�7ÕS�)DN�OWHVL��.DOS�YH�'DPDU�Cerrahisi Anabilim DDOÕ� ø]PLU��7�UNL\H  
2%LUXQL�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�.DOS�YH�'DPDU�&HUUDKLVL�$nabilim DDOÕ� øVWDQEXO�7�UNL\H 

Öz 
Amaç: $NXW�WLS�$�DRUW�GLVHNVL\RQODUÕQÕQ�\DNODúÕN����¶X��VHPSWRPODUÕQ�ROPDPDVÕ�YH\D�WDQÕ�NRQXODPDPDVÕQD�ED÷OÕ�
olarak kroniNOHúPHNWHGLU�� %X� KDVWDODUGD� NOLQLN� JLGLú�� FHUUDKL� VWUDWHML� YH� VRQXoODU� IDUNOÕOÕNODU� J|VWHUPHNWHGLU�� %X�
oDOÕúPDGD� DPDo�NURQLN� WLS�$�DRUW� GLVHNVL\RQX� QHGHQL\OH� RSHUH� HGLOHQ� KDVWDODUÕQ� HUNHQ� G|QHP�VRQXoODUÕQÕ� DQDOL]�
etmektir. 
Gereç ve Yöntem: dDOÕúPD\D�����-2����\ÕOODUÕ�DUDVÕQGD��NURQLN�WLS�$�DRUW�GLVHNVL\RQX�QHGHQL\OH�DPHOL\DW�HGLOHQ�
WRSODP� ��� KDVWDQÕQ� YHULOHUL� UHWURVSHNWLI� RODUDN� DQDOL]� HGLOGL�� %X� KDVWDODUÕQ� ��¶� L� HUNHN� ������ YH� \Dú� RUWDODPDVÕ�
55,9���� \ÕO� LGL��+DVWDODUÕQ� |\N�V�QGH� HQ� VÕN� VDSWDQDQ� ULVN� IDNW|UOHUL� KLSHUWDQVL\RQ� ������� NRURQHU� DUWHU� KDVWDOÕ÷Õ�
������LGL��7�P�KDVWDODUÕQ����WDQHVLQGH�����,���JHoLULOPLú�DRUW�YH\D�GL÷HU�NDUGL\DN�FHUUDKL�|\N�V��PHYFXWWX��&HUUDKL�
LQVL]\RQ�RODUDN�KDVWDODUÕQ�oR÷XQGD�������PHGLDQ�VWHUQRWRPL�X\JXODQGÕ�� 
%XOJXODU�� Cerrahi tHNQLN� RODUDN� ��� KDVWD\D� EDVLW� W�S� JUHIW� UHSODVPDQÕ�� ��� KDVWDGD� DRUW� N|N�� NRQG�LW� JUHIW�
UHSODVPDQÕ����KDVWDGD�WRWDO�DUNXV�UHSODVPDQÕ�X\JXODQGÕ��%H\LQ�NRUXPD�VWUDWHMLVL�RODUDN�GHULQ�KLSRWHUPLN�VLUN�ODWXDU�
arrest (%82,���� YH� DQWHJUDG� VHUHEUDO� SHUI�]\RQ� ����,1�� X\JXODQGÕ�� 7�P� KDVWDODUGD� VDSWDQDQ� RUWDODPD�
kardiyopulmoner by-pass V�UHVL����,�����GN��PL\RNDUG� LVNHPL�V�UHVL� LVH����,�����GN�RODUDN�VDSWDQGÕ��2UWDODPD�
VHUHEUDO�LVNHPL�V�UHVL���,����GDNLND�RODUDN�EXOXQGX��3RVWRSHUDWLI���KDVWDGD�UHHNVSORUDV\RQ�JHUHNWLUHQ kanama, 5 
KDVWDGD� X]DPÕú�PHNDQLN� YHQWLODW|U� GHVWH÷L� JHUHNPLúWLU��+DVWDODUÕQ� RUWDODPD� \R÷XQ� EDNÕP� NDOÕú� V�UHVL� �,���� J�Q�
LNHQ� KDVWDQHGH� NDOÕú� V�UHVL� �,���� J�Q� RODUDN� EXOXQGX�� %LU� KDVWDGD� PXOWLSO� HPEROLOHUH� ED÷OÕ� NDOÕFÕ� VWURN� JHOLúWL��
Mortalite bir hastada �����J|U�OP�ú�ROXS�EX�KDVWDGD�|O�P�QHGHQL�HPEROLN�VWURN�RODUDN�ND\GHGLOPLúWLU�� 
Sonuç: .URQLN� WLS� $� DRUW� GLVHNVL\RQOX� KDVWDODUÕQ� FHUUDKL� WHGDYLVLQGH� G�ú�N� PRUWDOLWH� RUDQÕ� X\JXQ� VWUDWHML� LOH�
VD÷ODQDELOLU��6WURN�HQ�|QHPOL�PRUWDOLWH�QHGHQL�RODUDN�J|]H�oDUSPDNWDGÕU�� 
Anahtar Sözcükler: .URQLN�DRUW�GLVHNVL\RQX��DRUW�UHSODVPDQÕ��VWURN��PRUWDOLWH� 

Abstract 
Aim: Approximately 10% of acute type A aortic dissections become chronic due to lack of symptoms or non-
diagnosis. Clinical course, surgical strategy and outcomes differ. This study aims to analyze early outcomes of 
surgical treatment for chronic type A aortic dissection. 

Materials and Methods: Forty-one patients operated for chronic type A aortic dissection between 2001 and 2014, 
were included in this study and the data were analyzed retrospectively. Mean age 55.9±13 years and 68% were 
male. The common risk factors for aortic dissection were hypertension (65%) and coronary artery disease (22%). 
Thirteen patients (31%) were previously operated for aortic or other cardiac procedure. Surgical incision was 
median sternotomy in most of patients (95%).  

Results: The common procedures were tube graft replacement (20 patients), valved-conduit graft replacement for 
aortic root (15 patients) and total arch replacement (6 patients). Deep hypothermic circulatory arrest was used in 34 
patients and additional antegrad cerebral perfusion in 7 patients, as brain protection strategy. The mean duration of 
cardiopulmonary bypass, myocardial ischemia time and cerebral ischemia were 210.1±67, 116.3±43 and 27.6±9 
min, respectively. The common complications were re-exploration for bleeding in 3 patients, need for prolonged
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VHUHEUDO�LVNHPL�V�UHVL���,����GDNLND�RODUDN�EXOXQGX��3RVWRSHUDWLI���KDVWDGD�UHHNVSORUDV\RQ�JHUHNWLUHQ kanama, 5 
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LNHQ� KDVWDQHGH� NDOÕú� V�UHVL� �,���� J�Q� RODUDN� EXOXQGX�� %LU� KDVWDGD� PXOWLSO� HPEROLOHUH� ED÷OÕ� NDOÕFÕ� VWURN� JHOLúWL��
Mortalite bir hastada �����J|U�OP�ú�ROXS�EX�KDVWDGD�|O�P�QHGHQL�HPEROLN�VWURN�RODUDN�ND\GHGLOPLúWLU�� 
Sonuç: .URQLN� WLS� $� DRUW� GLVHNVL\RQOX� KDVWDODUÕQ� FHUUDKL� WHGDYLVLQGH� G�ú�N� PRUWDOLWH� RUDQÕ� X\JXQ� VWUDWHML� LOH�
VD÷ODQDELOLU��6WURN�HQ�|QHPOL�PRUWDOLWH�QHGHQL�RODUDN�J|]H�oDUSPDNWDGÕU�� 
Anahtar Sözcükler: .URQLN�DRUW�GLVHNVL\RQX��DRUW�UHSODVPDQÕ��VWURN��PRUWDOLWH� 

Abstract 
Aim: Approximately 10% of acute type A aortic dissections become chronic due to lack of symptoms or non-
diagnosis. Clinical course, surgical strategy and outcomes differ. This study aims to analyze early outcomes of 
surgical treatment for chronic type A aortic dissection. 

Materials and Methods: Forty-one patients operated for chronic type A aortic dissection between 2001 and 2014, 
were included in this study and the data were analyzed retrospectively. Mean age 55.9±13 years and 68% were 
male. The common risk factors for aortic dissection were hypertension (65%) and coronary artery disease (22%). 
Thirteen patients (31%) were previously operated for aortic or other cardiac procedure. Surgical incision was 
median sternotomy in most of patients (95%).  

Results: The common procedures were tube graft replacement (20 patients), valved-conduit graft replacement for 
aortic root (15 patients) and total arch replacement (6 patients). Deep hypothermic circulatory arrest was used in 34 
patients and additional antegrad cerebral perfusion in 7 patients, as brain protection strategy. The mean duration of 
cardiopulmonary bypass, myocardial ischemia time and cerebral ischemia were 210.1±67, 116.3±43 and 27.6±9 
min, respectively. The common complications were re-exploration for bleeding in 3 patients, need for prolonged
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ventilator support in 5 patients. Mean intensive care unit and hospital stay was found 4.1±5 days and 9.8±8 days, 
respectively. Permanent stroke was observed in one patient because of multiple embolisms. Mortality was observed 
in one patient (%2) due to embolic stroke. 

Conclusion: A low mortality rate can be achieved with appropriate strategy in the surgical treatment of chronic type 
A aortic dissection. Stroke seems to be the common cause of mortality.  
Keywords: Chronic aortic dissection, aortic replacement, stroke, mortality. 

 

*LULú� 

$NXW� WLS�$�DRUW�GLVHNVL\RQX��$$$'���KD\DWÕ� WHKGLW�HGHQ�
FLGGL� ELU� DRUW� KDVWDOÕ÷ÕGÕU�� %X� KDVWDODUÕQ� ���¶Õ� DNXW�
VDIKDGD� KDVWDQH\H� XODúDPDGDQ� ND\EHGLOLUNHQ��
KDVWDQH\H�XODúDQ�KDVWDODUGD�VDDWOLN�PRUWDOLWH� ULVNL�����
operatif mortalite riski ise %10-25 arasÕQGDGÕU� �������
5�SW�U��FLGGL�DRUW�\HWPH]OL÷L�YH�PDOSHUI�]\RQ�QHGHQL\OH�
PXWODND�DFLO�FHUUDKL�RQDUÕP�JHUHNOLGLU�� 
$NXW�VDIKDGD�VHPSWRP�ROPDPDVÕ��KDVWDQÕQ�QRUPRWDQVLI�
ROPDVÕ YH�N�o�N�PHUNH]OHUH�EDúYXUPD�JLEL�QHGHQOHUGHQ�
GROD\Õ� WDQÕ� NRQXODPD\DQ� KDVWDODUGD� DRUW patolojisi 
NURQLNOHúHELOLU� �����$QFDN�DNXW�VDIKDGDQ�NURQLN�VDIKD\D�
JHoPH�RUDQÕ�VDGHFH����¶GXU������%XQXQ�\DQÕQGD�NURQLN�
WLS� $� DRUW� GLVHNVL\RQX� �.$$'�� JHOLúHQ� ROJXODUÕQ� �oWH�
ELULQGH� JHoLULOPLú� NDUGL\DN� FHUUDKL� |\N�V��
VDSWDQPDNWDGÕU� ����� $RUW� GLVHNVL\RQX� JHOLúWL÷L� LON� ���
J�QGHQ� VRQUD� PRUWDOLWH� ULVNL� G�úPHNWH�� EX� J�QGHQ�
VRQUD� NURQLN� GLVHNVL\RQ� RODUDN� WDQÕPODQPDNWDGÕU� �����
.$$'� JHOLúHQ� KDVWDODUGD� EDúYXUX� úHNOL�� DRUW� SDWRORMLVL�
YH�FHUUDKL�VRQXoODU�IDUNOÕOÕNODU�J|VWHULU������%X�KDVWDODUGD�
cerrahi tedavi gereklilL÷L� KDVWDQÕQ� VHPSWRPODUÕQD��
DVHQGDQ� DRUWDQÕQ� oDSÕQD� YH� DRUW� \HWPH]OL÷LQLQ�
FLGGL\HWLQH�ED÷OÕGÕU�� 
%X� oDOÕúPDGDNL� DPDo�� NOLQL÷LPL]GH� NURQLN� WLS� $� DRUW�
GLVHNVL\RQX�QHGHQL\OH�DPHOL\DW� HGLOHQ�KDVWDODUÕQ�HUNHQ�
G|QHP�VRQXoODUÕQÕQ�DQDOL]�HGLOPHVLGLU�� 

*HUHo�YH�<|QWHP 

dDOÕúPD\D�����-�����\ÕOODUÕ�DUDVÕQGD��NURQLN� WLS�$�DRUW�
diseksiyonu nedeniyle ameliyat edilen toplam 41 hasta 
GkKLO�HGLOPLúWLU��+DVWD�YHULOHUL� UHWURVSHNWLI�RODUDN��GRV\D�
WDUDPD�PHWRGX�YH�DRUW�FHUUDKLVL�YHUL�EDQNDVÕQGDQ�HOGH�
HGLOGL��%X�KDVWDODUÕQ���¶�L�HUNHN�������YH�\Dú�RUWDODPDVÕ�
55,����� \ÕO� LGL�� +DVWDODUÕQ� EDúYXUXODUÕQGD� HQ� VÕN�
VHPSWRPODU� J|÷�V� D÷UÕVÕ� YH� QHIHV� GDUOÕ÷Õ� RODUDN�
VDSWDQGÕ�� +DVWDODUÕQ� |\N�V�QGH� HQ� VÕN� VDSWDQDQ� ULVN�
IDNW|UOHUL� KLSHUWDQVL\RQ� ������� NRURQHU� DUWHU� KDVWDOÕ÷Õ�
������ LGL�� 7�P� KDVWDODUÕQ� ��� WDQHVLQGH� ����,7) 
JHoLULOPLú� DRUW� YH\D� GL÷HU� NDUGL\DN� FHUUDKL� |\N�V��
mevcuttu.  
&HUUDKL� LQVL]\RQ� RODUDN� KDVWDODUÕQ� oR÷XQGD� PHGLDQ�
sternotomi, sadece 2 hastada bilateral anterior 
torakotomi (Clamshell�� X\JXODQGÕ�� .DUGL\RSXOPRQHU�
by-pass LoLQ� VHoLOHFHN� DUWHU� NDQ�ODV\RQ� \HULQH� GHWD\OÕ�
ELOJLVD\DUOÕ� WRPRJUDIL� GH÷HUOHQGLUPHOHUL� QHWLFHVLQGH�
NDUDU�YHULOGL�YH�VÕNOÕNOD�IHPRUDO�DUWHU�LOH�VD÷�VXENODYL\DQ�
DUWHUH�\HUOHúWLULOGL (ùHNLO-1). 

 
ùHNLO-1. Kardiyak cerrahi soQUDVÕ� JHOLúHQ� NURQLN� WLS� $� DRUW 

diseksiyonunuQ� J|VWHUHQ� �� NHVLWWH� ELOJLVD\DUOÕ� WRPRJUDIL�
J|U�QW�OHUL�� A. $RUW� N|N�� VHYL\HVL�� B. Pulmoner arter 
ELIXUNDV\RQ� VHYL\HVL�� %X� NHVLWWH� DRUWDQÕQ� HQ� JHQLú� oDSÕ� ���
mm. C. Asendan aorta distali, diseksiyon flebi 
ND\EROPDNWDGÕU�� 

0L\RNDUG� NRUXPDVÕ� LoLQ� KDVWDODUÕQ� Kepsinde antegrad 
kardiyoplejiye ek olarak retrograd kan kardiyoplejisi 
NXOODQÕOGÕ��'HULQ�KLSRWHUPLN�VLUN�ODWXDU�DUUHVW�X\JXODQDQ�
KDVWDODUGD�Y�FXW�ÕVÕVÕ���-18º&�DUDVÕQD�NDGDU�G�ú�U�OG���
,VÕQPD� YH� VR÷XPD� VÕUDVÕQGD� DOID� VWDW� LOH� DVLW-baz 
GHQJHVL�VD÷ODQGÕ��3UHoperatif vH�ED]Õ� RSHUDWLI� |]HOLNOHU�
Tablo-�¶GH�YHULOPLúWLU� 

Tablo-1. Preoperatif +DVWD�g]HOOLNOHUL. 
g]HOOLN 6D\Õ <�]GH (%) 
<Dú 55,������\ÕO  
Cinsiyet 
        Erkek 
        .DGÕQ 

 
28 hasta 
13 hasta 

 
68 
32 

Hipertansiyon 27 hasta 65 
Aktif sigara t�NHWLPL 9 hasta 22 
Koroner arter KDVWDOÕ÷Õ 9 hasta 22 
Operasyon zDPDQODPDVÕ� 
         Acil 
         Erken 
         Elektif 

 
4 hasta 
6 hasta 
31 hasta 

 
10 
14 
76 

*HoLULOPLú�kardiyak cerrahi 14 hasta 34 
Asendan aorta oDSÕ 
        Ortalama 
        Minimum-maksimum 

 
7,2 cm 

4,7-15 cm 
 

øQVL]\RQ 
        Median sternotomi 
        Clamshell  

 
39 hasta 
2 hasta 

 
95 
  5 

Arteriyel kDQ�ODV\RQ�yeri 
        Femoral arter  
        6D÷�subklavien arter 
        Asendan aorta  
        Sol subklavien arter 

 
15 hasta 
17 hasta 
8 hasta 
1 hasta 

 
37 
41 
20 
  2 

%XOJXODU 

Cerrahi teknik olarak 20 hastada asendan aort, 15 
KDVWDGD� DRUW� N|N��� �� KDVWDGD� DUNXV� DRUWD� UHSODVPDQÕ�
X\JXODQGÕ�� 3HUI�]\RQ� VWUDWHMLVL� RODUDN� GHULQ� KLSRWHUPLN�
VLUN�ODWXDU� DUUHVW� ���� KDVWD�� ���,9) ve antegrad 
VHUHEUDO� SHUI�]yon (7 hasta, %17,��� X\JXODQGÕ�� 7�P�
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ventilator support in 5 patients. Mean intensive care unit and hospital stay was found 4.1±5 days and 9.8±8 days, 
respectively. Permanent stroke was observed in one patient because of multiple embolisms. Mortality was observed 
in one patient (%2) due to embolic stroke. 

Conclusion: A low mortality rate can be achieved with appropriate strategy in the surgical treatment of chronic type 
A aortic dissection. Stroke seems to be the common cause of mortality.  
Keywords: Chronic aortic dissection, aortic replacement, stroke, mortality. 
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ventilator support in 5 patients. Mean intensive care unit and hospital stay was found 4.1±5 days and 9.8±8 days, 
respectively. Permanent stroke was observed in one patient because of multiple embolisms. Mortality was observed 
in one patient (%2) due to embolic stroke. 

Conclusion: A low mortality rate can be achieved with appropriate strategy in the surgical treatment of chronic type 
A aortic dissection. Stroke seems to be the common cause of mortality.  
Keywords: Chronic aortic dissection, aortic replacement, stroke, mortality. 
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IDNW|UOHUL� KLSHUWDQVL\RQ� ������� NRURQHU� DUWHU� KDVWDOÕ÷Õ�
������ LGL�� 7�P� KDVWDODUÕQ� ��� WDQHVLQGH� ����,7) 
JHoLULOPLú� DRUW� YH\D� GL÷HU� NDUGL\DN� FHUUDKL� |\N�V��
mevcuttu.  
&HUUDKL� LQVL]\RQ� RODUDN� KDVWDODUÕQ� oR÷XQGD� PHGLDQ�
sternotomi, sadece 2 hastada bilateral anterior 
torakotomi (Clamshell�� X\JXODQGÕ�� .DUGL\RSXOPRQHU�
by-pass LoLQ� VHoLOHFHN� DUWHU� NDQ�ODV\RQ� \HULQH� GHWD\OÕ�
ELOJLVD\DUOÕ� WRPRJUDIL� GH÷HUOHQGLUPHOHUL� QHWLFHVLQGH�
NDUDU�YHULOGL�YH�VÕNOÕNOD�IHPRUDO�DUWHU�LOH�VD÷�VXENODYL\DQ�
DUWHUH�\HUOHúWLULOGL (ùHNLO-1). 

 
ùHNLO-1. Kardiyak cerrahi soQUDVÕ� JHOLúHQ� NURQLN� WLS� $� DRUW 

diseksiyonunuQ� J|VWHUHQ� �� NHVLWWH� ELOJLVD\DUOÕ� WRPRJUDIL�
J|U�QW�OHUL�� A. $RUW� N|N�� VHYL\HVL�� B. Pulmoner arter 
ELIXUNDV\RQ� VHYL\HVL�� %X� NHVLWWH� DRUWDQÕQ� HQ� JHQLú� oDSÕ� ���
mm. C. Asendan aorta distali, diseksiyon flebi 
ND\EROPDNWDGÕU�� 

0L\RNDUG� NRUXPDVÕ� LoLQ� KDVWDODUÕQ� Kepsinde antegrad 
kardiyoplejiye ek olarak retrograd kan kardiyoplejisi 
NXOODQÕOGÕ��'HULQ�KLSRWHUPLN�VLUN�ODWXDU�DUUHVW�X\JXODQDQ�
KDVWDODUGD�Y�FXW�ÕVÕVÕ���-18º&�DUDVÕQD�NDGDU�G�ú�U�OG���
,VÕQPD� YH� VR÷XPD� VÕUDVÕQGD� DOID� VWDW� LOH� DVLW-baz 
GHQJHVL�VD÷ODQGÕ��3UHoperatif vH�ED]Õ� RSHUDWLI� |]HOLNOHU�
Tablo-�¶GH�YHULOPLúWLU� 

Tablo-1. Preoperatif +DVWD�g]HOOLNOHUL. 
g]HOOLN 6D\Õ <�]GH (%) 
<Dú 55,������\ÕO  
Cinsiyet 
        Erkek 
        .DGÕQ 

 
28 hasta 
13 hasta 

 
68 
32 

Hipertansiyon 27 hasta 65 
Aktif sigara t�NHWLPL 9 hasta 22 
Koroner arter KDVWDOÕ÷Õ 9 hasta 22 
Operasyon zDPDQODPDVÕ� 
         Acil 
         Erken 
         Elektif 

 
4 hasta 
6 hasta 
31 hasta 

 
10 
14 
76 

*HoLULOPLú�kardiyak cerrahi 14 hasta 34 
Asendan aorta oDSÕ 
        Ortalama 
        Minimum-maksimum 

 
7,2 cm 

4,7-15 cm 
 

øQVL]\RQ 
        Median sternotomi 
        Clamshell  

 
39 hasta 
2 hasta 

 
95 
  5 

Arteriyel kDQ�ODV\RQ�yeri 
        Femoral arter  
        6D÷�subklavien arter 
        Asendan aorta  
        Sol subklavien arter 

 
15 hasta 
17 hasta 
8 hasta 
1 hasta 

 
37 
41 
20 
  2 

%XOJXODU 

Cerrahi teknik olarak 20 hastada asendan aort, 15 
KDVWDGD� DRUW� N|N��� �� KDVWDGD� DUNXV� DRUWD� UHSODVPDQÕ�
X\JXODQGÕ�� 3HUI�]\RQ� VWUDWHMLVL� RODUDN� GHULQ� KLSRWHUPLN�
VLUN�ODWXDU� DUUHVW� ���� KDVWD�� ���,9) ve antegrad 
VHUHEUDO� SHUI�]yon (7 hasta, %17,��� X\JXODQGÕ�� 7�P�

�

�
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ventilator support in 5 patients. Mean intensive care unit and hospital stay was found 4.1±5 days and 9.8±8 days, 
respectively. Permanent stroke was observed in one patient because of multiple embolisms. Mortality was observed 
in one patient (%2) due to embolic stroke. 

Conclusion: A low mortality rate can be achieved with appropriate strategy in the surgical treatment of chronic type 
A aortic dissection. Stroke seems to be the common cause of mortality.  
Keywords: Chronic aortic dissection, aortic replacement, stroke, mortality. 

 

*LULú� 

$NXW� WLS�$�DRUW�GLVHNVL\RQX��$$$'���KD\DWÕ� WHKGLW�HGHQ�
FLGGL� ELU� DRUW� KDVWDOÕ÷ÕGÕU�� %X� KDVWDODUÕQ� ���¶Õ� DNXW�
VDIKDGD� KDVWDQH\H� XODúDPDGDQ� ND\EHGLOLUNHQ��
KDVWDQH\H�XODúDQ�KDVWDODUGD�VDDWOLN�PRUWDOLWH� ULVNL�����
operatif mortalite riski ise %10-25 arasÕQGDGÕU� �������
5�SW�U��FLGGL�DRUW�\HWPH]OL÷L�YH�PDOSHUI�]\RQ�QHGHQL\OH�
PXWODND�DFLO�FHUUDKL�RQDUÕP�JHUHNOLGLU�� 
$NXW�VDIKDGD�VHPSWRP�ROPDPDVÕ��KDVWDQÕQ�QRUPRWDQVLI�
ROPDVÕ YH�N�o�N�PHUNH]OHUH�EDúYXUPD�JLEL�QHGHQOHUGHQ�
GROD\Õ� WDQÕ� NRQXODPD\DQ� KDVWDODUGD� DRUW patolojisi 
NURQLNOHúHELOLU� �����$QFDN�DNXW�VDIKDGDQ�NURQLN�VDIKD\D�
JHoPH�RUDQÕ�VDGHFH����¶GXU������%XQXQ�\DQÕQGD�NURQLN�
WLS� $� DRUW� GLVHNVL\RQX� �.$$'�� JHOLúHQ� ROJXODUÕQ� �oWH�
ELULQGH� JHoLULOPLú� NDUGL\DN� FHUUDKL� |\N�V��
VDSWDQPDNWDGÕU� ����� $RUW� GLVHNVL\RQX� JHOLúWL÷L� LON� ���
J�QGHQ� VRQUD� PRUWDOLWH� ULVNL� G�úPHNWH�� EX� J�QGHQ�
VRQUD� NURQLN� GLVHNVL\RQ� RODUDN� WDQÕPODQPDNWDGÕU� �����
.$$'� JHOLúHQ� KDVWDODUGD� EDúYXUX� úHNOL�� DRUW� SDWRORMLVL�
YH�FHUUDKL�VRQXoODU�IDUNOÕOÕNODU�J|VWHULU������%X�KDVWDODUGD�
cerrahi tedavi gereklilL÷L� KDVWDQÕQ� VHPSWRPODUÕQD��
DVHQGDQ� DRUWDQÕQ� oDSÕQD� YH� DRUW� \HWPH]OL÷LQLQ�
FLGGL\HWLQH�ED÷OÕGÕU�� 
%X� oDOÕúPDGDNL� DPDo�� NOLQL÷LPL]GH� NURQLN� WLS� $� DRUW�
GLVHNVL\RQX�QHGHQL\OH�DPHOL\DW� HGLOHQ�KDVWDODUÕQ�HUNHQ�
G|QHP�VRQXoODUÕQÕQ�DQDOL]�HGLOPHVLGLU�� 

*HUHo�YH�<|QWHP 

dDOÕúPD\D�����-�����\ÕOODUÕ�DUDVÕQGD��NURQLN� WLS�$�DRUW�
diseksiyonu nedeniyle ameliyat edilen toplam 41 hasta 
GkKLO�HGLOPLúWLU��+DVWD�YHULOHUL� UHWURVSHNWLI�RODUDN��GRV\D�
WDUDPD�PHWRGX�YH�DRUW�FHUUDKLVL�YHUL�EDQNDVÕQGDQ�HOGH�
HGLOGL��%X�KDVWDODUÕQ���¶�L�HUNHN�������YH�\Dú�RUWDODPDVÕ�
55,����� \ÕO� LGL�� +DVWDODUÕQ� EDúYXUXODUÕQGD� HQ� VÕN�
VHPSWRPODU� J|÷�V� D÷UÕVÕ� YH� QHIHV� GDUOÕ÷Õ� RODUDN�
VDSWDQGÕ�� +DVWDODUÕQ� |\N�V�QGH� HQ� VÕN� VDSWDQDQ� ULVN�
IDNW|UOHUL� KLSHUWDQVL\RQ� ������� NRURQHU� DUWHU� KDVWDOÕ÷Õ�
������ LGL�� 7�P� KDVWDODUÕQ� ��� WDQHVLQGH� ����,7) 
JHoLULOPLú� DRUW� YH\D� GL÷HU� NDUGL\DN� FHUUDKL� |\N�V��
mevcuttu.  
&HUUDKL� LQVL]\RQ� RODUDN� KDVWDODUÕQ� oR÷XQGD� PHGLDQ�
sternotomi, sadece 2 hastada bilateral anterior 
torakotomi (Clamshell�� X\JXODQGÕ�� .DUGL\RSXOPRQHU�
by-pass LoLQ� VHoLOHFHN� DUWHU� NDQ�ODV\RQ� \HULQH� GHWD\OÕ�
ELOJLVD\DUOÕ� WRPRJUDIL� GH÷HUOHQGLUPHOHUL� QHWLFHVLQGH�
NDUDU�YHULOGL�YH�VÕNOÕNOD�IHPRUDO�DUWHU�LOH�VD÷�VXENODYL\DQ�
DUWHUH�\HUOHúWLULOGL (ùHNLO-1). 

 
ùHNLO-1. Kardiyak cerrahi soQUDVÕ� JHOLúHQ� NURQLN� WLS� $� DRUW 

diseksiyonunuQ� J|VWHUHQ� �� NHVLWWH� ELOJLVD\DUOÕ� WRPRJUDIL�
J|U�QW�OHUL�� A. $RUW� N|N�� VHYL\HVL�� B. Pulmoner arter 
ELIXUNDV\RQ� VHYL\HVL�� %X� NHVLWWH� DRUWDQÕQ� HQ� JHQLú� oDSÕ� ���
mm. C. Asendan aorta distali, diseksiyon flebi 
ND\EROPDNWDGÕU�� 

0L\RNDUG� NRUXPDVÕ� LoLQ� KDVWDODUÕQ� Kepsinde antegrad 
kardiyoplejiye ek olarak retrograd kan kardiyoplejisi 
NXOODQÕOGÕ��'HULQ�KLSRWHUPLN�VLUN�ODWXDU�DUUHVW�X\JXODQDQ�
KDVWDODUGD�Y�FXW�ÕVÕVÕ���-18º&�DUDVÕQD�NDGDU�G�ú�U�OG���
,VÕQPD� YH� VR÷XPD� VÕUDVÕQGD� DOID� VWDW� LOH� DVLW-baz 
GHQJHVL�VD÷ODQGÕ��3UHoperatif vH�ED]Õ� RSHUDWLI� |]HOLNOHU�
Tablo-�¶GH�YHULOPLúWLU� 

Tablo-1. Preoperatif +DVWD�g]HOOLNOHUL. 
g]HOOLN 6D\Õ <�]GH (%) 
<Dú 55,������\ÕO  
Cinsiyet 
        Erkek 
        .DGÕQ 

 
28 hasta 
13 hasta 

 
68 
32 

Hipertansiyon 27 hasta 65 
Aktif sigara t�NHWLPL 9 hasta 22 
Koroner arter KDVWDOÕ÷Õ 9 hasta 22 
Operasyon zDPDQODPDVÕ� 
         Acil 
         Erken 
         Elektif 

 
4 hasta 
6 hasta 
31 hasta 

 
10 
14 
76 

*HoLULOPLú�kardiyak cerrahi 14 hasta 34 
Asendan aorta oDSÕ 
        Ortalama 
        Minimum-maksimum 

 
7,2 cm 

4,7-15 cm 
 

øQVL]\RQ 
        Median sternotomi 
        Clamshell  

 
39 hasta 
2 hasta 

 
95 
  5 

Arteriyel kDQ�ODV\RQ�yeri 
        Femoral arter  
        6D÷�subklavien arter 
        Asendan aorta  
        Sol subklavien arter 

 
15 hasta 
17 hasta 
8 hasta 
1 hasta 

 
37 
41 
20 
  2 

%XOJXODU 

Cerrahi teknik olarak 20 hastada asendan aort, 15 
KDVWDGD� DRUW� N|N��� �� KDVWDGD� DUNXV� DRUWD� UHSODVPDQÕ�
X\JXODQGÕ�� 3HUI�]\RQ� VWUDWHMLVL� RODUDN� GHULQ� KLSRWHUPLN�
VLUN�ODWXDU� DUUHVW� ���� KDVWD�� ���,9) ve antegrad 
VHUHEUDO� SHUI�]yon (7 hasta, %17,��� X\JXODQGÕ�� 7�P�

�
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hastalarda saptanan ortalama kardiyopulmoner by-pass 
V�UHVL� ���,����� GN�� PL\RNDUG� LVNHPL� V�UHVL� LVH�
116,�����GN�RODUDN�VDSWDQGÕ��2UWDODPD�VHUHEUDO� LVNHPL�
V�UHVL���,����GN�RODUDN�EXOXQGX� 
Postoperatif komplikasyon olarak 3 hastada 
reeksplorasyon gerektiren kanama, 2 hastada diyaliz 
JHUHNWLUHQ� E|EUHN� \HWPH]OL÷L�� �� KDVWDGD� X]DPÕú�
PHNDQLN� YHQWLODW|U� GHVWH÷L� VDSWDQGÕ�� øNL� KDVWDGD� ���
�QLWH��]HUL�HULWURVLW�V�VSDQVL\RQX�WUDQVI�]H�HGLOPLú�ROXS��
�� KDVWDGD� KLo� WUDQVI�]\RQ� \DSÕOPDPÕúWÕU�� +DVWDODUÕQ�
RUWDODPD� \R÷XQ� EDNÕP� NDOÕú� V�UHVL� �,���� J�Q� YH�
KDVWDQHGH� NDOÕú� V�UHVL� �,���� J�Q� RODUDN� EXOXQGX��
1|URORMLN� ROD\ODUD� EDNÕOGÕ÷Õ� ]DPDQ� �� KDVWDGD� ������
JHoLFL� Q|URORMLN� GLVIRQNVL\RQ� J|]OHQLUNHQ�� ELU� KDVWDGD�
PXOWLSO�HPEROL\H�ED÷OÕ�VWURN�JHOLúWL��Mortalite bir hastada 
����� J|U�OP�ú� ROXS� EX� KDVWDGD� |O�P� QHGHQL� HPEROLN�
VWURN� RODUDN� ND\GHGLOPLúWLU�� øQWUDRSHUDWLI� EXOJXODU� YH�
postoperatif komplikasyonlar Tablo-�¶GH�YHULOPLúWLU� 

Tablo-�. Postoperatif &HUUDKL�g]HOOLNOHU�Lle Komplikasyonlar.  

Özellik 6D\Õ Yüzde (%) 
Operasyon tipi 
   7�S�greft repl. 
   Cabrol op.  
   Mod. Bentall op.  
   Arkus repl. 
   Cabrol+Arkus repl. 
   Mod. Bentall+Arkus repl. 

 
20 hasta 
6 hasta 
9 hasta 
3 hasta 
2 hasta 
1 hasta 

 
48 
15 
22 
  8 
  5 
  2 

Serebral koruma 
   DHSA 
   Antegrad serebral perf. 

 
34 hasta 
  7 hasta 

 
83 
17 

KPB s�UHVL �������GN  
0L\RNDUG�øVNHPL�V�UHVL 116,�����GN  
6HUHEUDO�øVNHPL�V�UHVL 27,����GN  
.DQDPD\D�ED÷OÕ�
reeksplorasyon 3 hasta   8 

8]DPÕú�09�dHVWH÷L 5 hasta 12 
Ortalama ERT 
traQVI�]\RQX 3,�����QLWH  

   
   Masif WUDQVI�]\RQ 2 hasta 5 
   7UDQVI�\RQ�\DSÕOPD\DQ 3 hasta 8 
%|EUHN�\HWPH]OL÷L  
   Diyaliz gerektiren 
   Diyaliz gerektirmeyen 

 
2 hasta 
3 hasta 

 
  5 
  8 

1|URORMLN�GLVIRQNVL\RQ 
   *HoLFL 
   .DOÕFÕ 

 
6 hasta 
1 hasta 

 
15 
  2 

Mortalite 1 hasta   2 
0RG�� 0RGLIL\H�� 2S�� 2SHUDV\RQX�� 5HSO�� 5HSODVPDQÕ�� '+6$�� 'HULQ�
hipotermik VLUN�ODWXDU� DUUHVW�� 3HUI�� 3HUI�]\RQ�� .3%�� .DUGL\RSXOPRQHU�
by-pass��09��0HNDQLN�YHQWLODW|U��(57��(ULWURVLW�V�VSDQVL\RQX� 

7DUWÕúPD 

$$$'� JHOLúHQ� KDVWDODUÕQ� ���¶Õ� DNXW� G|QHPGH� FHUUDKL�
WHGDYL� DOPDNWDGÕUODU�� %X� QHGHQOH� .$$'� ROJXODUÕ� GDKD�
QDGLU� J|U�OPHNWH�� DUDúWÕUPDODUGD� ROJX� VD\ÕODUÕ� GDKD�
NÕVÕWOÕ� RODUDN� \HU� DOPDNWDGÕU�� %XQXQ� \DQÕQGD� DRUW�
GLVHNVL\RQXQXQ� DNXW� VDIKDGD� VWDELO� NDOPDVÕQÕ�� EX�
sa\HGH� NURQLNOHúPHVLQL� VD÷OD\DQ� IL]\RORMLN� YH� SDWRORMLN�
V�UHoOHU� IDUNOÕGÕU�� $VHPSWRPDWLN� KDOGH� NURQLNOHúHQ�

GLVHNVL\RQ� ROJXODUÕQ� \DNODúÕN� \DUÕVÕQGD� JHoLULOPLú�
NDUGL\DN� FHUUDKL� |\N�V��VDSWDQPDNWDGÕU�� %X� KDVWDODUÕQ�
D÷UÕ� GX\PDPDVÕQÕQ� QHGHQL� RODUDN� |QFHNL� RSHUDV\ona 
ED÷OÕ�NDUGL\DN�GHQHUYDV\RQ�J|VWHULOPHNWHGLU������%XQXQ�
\DQÕQGD� \DSÕúÕNOÕNODUD� ED÷OÕ� RODUDN� EX� KDVWDODUGD� NOLQLN�
GXUXP� GDKD� J�U�OW�V�]� VH\UHGHELOLU�� %X� EXOJXODUD�
paralel olarak, KAAD saptanan hastalarda bikuspid aort 
NDSDN� KDVWDOÕ÷Õ�� DVHQGDQ� DRUWD\D� VÕQÕUOÕ� WXWXOXP�� GDKD�
L\L�IRQNVL\RQHO�NDSDVLWH��GDKD�LOHUL�DRUW�NDSDN�\HWPH]OL÷L�
YH�GDKD�VÕN�DRUW�N|N�� WXWXOXPX�J|]OHQLU� �������%XQXQOD�
ELUOLNWH�SRVWRSHUDWLI�PRUELGLWH� �VWURN�� E|EUHN� \HWPH]OL÷L��
X]DPÕú� YHQWLODW|U� GHVWH÷L�� YH� PRUWDOLWH� GDKD� G�ú�NW�U�
(2).  
Peterss ve ark. (3) oDOÕúPDVÕQGD��7LS�$�DRUW�GLVHNVL\RQX�
ROJXODUÕQÕQ� DNXW� VDIKDGDQ� NURQLN� VDIKD\D� JHoLú�
V�UHVLQGH�DRUW�GRNXVX�PLNURVNRELN�RODUDN�LQFHOHQPLú�YH�
LQWLPDO� IOHSWH��PHGLD�WDEDNDVÕQGD�YH�DGYHQWLV\DGD�ED]Õ�
KLVWRORMLN� GH÷LúLNOLNOHU� VDSWDQPÕúWÕU�� %X� GH÷LúLNOLNOHU�
elastin fragmantasyonunda, medial nekroziste ve 
ILEUR]LVWH� DUWÕú� úHNOLQGHGLU�� $RUW� GXYDUÕQGDNL� EX�
GH÷LúLNOLNOHU� VD\HVLQGH�� GRNXODU� FHUUDKL� VÕUDVÕQGD�
DQDVWRPR]D�GDKD�GD\DQÕNOÕ�KDOH�JHOLU�YH�FHUUDKL�VRQUDVÕ�
NDQDPD�YH�\ÕUWÕOPD�JLEL� NRPSOLNDV\RQODUÕQ |QOHQPHVLQL�
VD÷ODU�� %X� GXUXP� .$$'� QHGHQL� LOH� RSHUH� HGLOHQ�
KDVWDODUÕQ� SRVWRSHUDWLI� VRQXoODUÕQÕQ� DQDOL]� HGLOGL÷L�
oDOÕúPDODUD�\DQVÕPÕúWÕU����6).  
.$$'�KDVWDODUÕQGD� FHUUDKL� WHGDYL\H� NDUDU� YHUPHGH� HQ�
|QHPOL� NULWHUOHU� DRUW� oDSÕ� YH� DRUW� \HWPH]OL÷LQLQ�
derecesidir�� &HUUDKL� VWUDWHML� LVH� DRUWDGDNL� KDVWDOÕ÷ÕQ�
\D\JÕQOÕ÷ÕQD� ED÷OÕGÕU�� 2OJXODUÕQ� QHUHGH\VH� WDPDPÕQGD�
DoÕN� FHUUDKL� RQDUÕP� X\JXODQÕUNHQ�� VDGHFH� DVHQGDQ�
DRUWD\D� VÕQÕUOÕ�� NRURQHU� DUWHUOHUL� YH� DUNXV� GDOODUÕQÕ�
LoHUPH\HQ� OH]\RQODUGD� QDGLUHQ� HQGRYDVN�OHU� VWHQW�
implantDV\RQX� X\JXODQDELOLU� ����� $RUW� N|N�� YH� DUNXV�
DRUWDQÕQ�WXWXOPDGÕ÷Õ�ROJXODUGD�EDVLW�W�S�JUHIW�UHSODVPDQÕ�
X\JXODQDELOLU��%L]LP�oDOÕúPDPÕ]GD�GD�OLWHUDW�U�LOH�EHQ]HU�
úHNLOGH� HQ� VÕN� X\JXODQDQ� FHUUDKL� WHNQLN� W�S� JUHIW�
UHSODVPDQÕ� ���� KDVWD�� ����� RODUDN� VDSWDQGÕ�� .AAD 
ROJXODUÕQGD�DNXW�ROJXODUD�J|UH�DRUW� N|N�QGH�JHQLúOHPH�
GDKD�ID]OD�ROPDNWD��DVLPHWULN�JHQLúOHPH\H�ED÷OÕ�RODUDN�
aort kapak lifletlerinde koaptasyon kusuru daha fazla 
J|U�OPHNWHGLU�� %X� QHGHQOH� .$$'� FHUUDKLVLQGH� NDSDN�
NRUXPDVÕ�GDKD�D]�VÕNOÕNWD�X\JXODQDELOPHktedir (4). Aort 
N|N�� WXWXOXPODUÕQGD� NDSDN� NRUX\XFX� N|N� UHSODVPDQÕ�
YH\D� NDSDNOÕ� NRQG�LW� JUHIW� UHSODVPDQÕ� X\JXODQDELOLU��
dDOÕúPD\D� GkKLO� HGLOHQ� KDVWDODUGD�� DRUW� N|N��
GLODWDV\RQX� YH� FLGGL� DRUW� NDSDN� \HWPH]OL÷L� EXOXQPDVÕ�
durumunda modifiye Bentall operasyonu X\JXODQÕUNHQ��
NRURQHU� EXWRQODUÕQÕQ� VHUEHVWOHúWLULOHPHGL÷L� UHGR�
operasyonlarda Cabrol WHNQL÷L�X\JXODQPÕúWÕU�� 
8\JXODQDFDN� RSHUDV\RQ� VÕUDVÕQGD� NULWLN� QRNWD� VHUHEUDO�
NRUXPD\Õ� LoHUHQ� SHUI�]\RQ� VWUDWHMLVLGLU�� %X� DPDoOD� HQ�
VÕN�X\JXODQDQ� WHNQLN�GHULQ�KLSRWHUPLN�VLUN�ODWXDU�DUUHVW�
�'+6$�� DOWÕQGD� GLVWDO� DQDVWRPR]XQ� DoÕN� \DSÕOPDVÕGÕU��
%XQXQ� \DQÕQGD� UHWURJUDG� YH\D� DQWHJUDG� VHUHEUDO�
SHUI�]\RQ� \DUGÕPÕ� LOH� GDKD� X]XQ� V�UHGH�� J�YHQOL�
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2YHULQ�Brenner tümörü: THN�PHUNH]�GHQH\LPL  
Brenner tumor of the ovary: A single center experience 
Nuri YÕldÕrÕm1                   *�UGHQL]�6HULQ2           dD÷GDú�ùDKLQ1                   'X\JX�*�]HO1           
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Öz 
Amaç: %X� oDOÕúPDGD� QDGLU� J|U�OHQ� ELU� RYHU� W�P|U�� RODQ� %UHQQHU� W�P|UOHULQLQ� NOLQLN� |]HOOLNOHUL� YXUJXODQPD\D�
oDOÕúÕOPÕúWÕU� 
Gereç ve Yöntem: dDOÕúPD\D�(JH�hQLYHUVLWHVL� .DGÕQ�+DVWDOÕNODUÕ� YH�'R÷XP�$QDELOLP�'DOÕ¶QGD� RSHUH� HGLOPLú� YH�
BrenneU�W�P|U��WDQÕVÕ�DOPÕú�KDVWDODU�GDKLO�HGLOdi. +DVWDODUÕQ�JHUL\H�G|Q�N�LQFHOHPHOHULQGH��\DúÕ��W�P|U�ER\XWX��W�P|U�
ORNDOL]DV\RQX��RSHUDV\RQ�HQGLNDV\RQODUÕ�YH�\DSÕODQ�RSHUDV\RQXQ� WLSL��HúOLN�HGHQ�KLVWRSDWRORMLN�EXOJXODU�YH� W�P|U�Q�
malignite durumu gibi bilgiler kaydedildi. 
%XOJXODU��dDOÕúPD\D� DOÕQDQ�26 hastaQÕQ� RUWDODPD� \DúÕ� ��¶W���Bir KDVWDGD�PDOLJQ� %UHQQHU� WDQÕVÕ� NRQXOXUNHQ� GL÷HU�
KDVWDODUGD� W�P|U� EHQLJQ� NDUDNWHUGH idi. øNL� KDVWD� GÕúÕQGD�� NDODQ� W�P� ROJXODUGD� WDQÕ� LQVLGHQWDO� RODUDN� NRQdu ve bu 
ROJXODUGD�W�P|U�ER\XWX���FP�YH�DOWÕQGD\GÕ� 
Sonuç: %UHQQHU�W�P|UOHUL��oR÷XQOXNOD�EHQLJQ�NDUDNWHUGH�YH�LQVLGHQWDO�RODUDN�VDSWDQDQ�QHRSOD]LOHUGLU��*HQHOOLNOH�GL÷HU�
MLQHNRORMLN�SDWRORMLOHU�QHGHQL\OH�RSHUH�HGLOHQ�KDVWDODUGD��N�o�N�ER\XWODUGD�VDSWDQPDNWDGÕU��0DOLJQ�%UHQQHU�W�P|U leri 
LVH��GL÷HU�PDOLJQ�HSLWHO\DO�RYHU�W�P|UOHUL�JLEL�GDYUDQPDNWDGÕU. 
Anahtar Sözcükler: Brenner, over, epitelyal. 

 

Abstract 
Aim: In this study, clinical features of a rare ovarian tumor, Brenner tumor was emphasized. 

Materials and Methods: Patients who were operated in Ege University Faculty of Medicine, Department of 
Obstetrics and Gynecology and diagnosed with Brenner tumor were included. In this retrospective research, age of 
the patient, tumor size, tumor localization, indication for operation, type of operation, coincident histopathological 
findings and the behavior of the tumor (benign, malignant) were recorded. 

Results: Mean age of the 26 patients whom included into the study was 54. In only one patient, malignant Brenner 
tumor was detected; others were benign. Except two patients, all of the diagnosis were incidental and the tumor size 
equal to or less than 1 cm in these patients. 

Conclusion: Generally, Brenner tumors are benign and incidental neoplasms. They are detected in small sizes 
especially in patients operated for other gynecological pathologies. Malignant Brenner tumors behave as other 
malignant epithelial ovarian neoplasms. 
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serebral koruma ile distal anastomoz uygulanabilir. 
$UNXV�DRUWD�UHSODVPDQÕ�X\JXODQDFDN�ROJularda, serebral 
LVNHPL� V�UHVL� ��� GN¶\Õ� DúDFDN� LVH�� HN� VHUHEUDO� NRUXPD�
PHWRGX�JHUHNOL�ROPDNWD��J�Q�P�]GH�EXQXQ�LoLQ�HQ�oRN�
tercih edilen \RO� DQWHJUDG� VHUHEUDO� SHUI�]\RQ� WHNQL÷L�
RODUDN�J|VWHULOPHNWHGLU� �����*�Q�P�]GH� ÕOÕPOÕ�KLSRWHUPL�
DOWÕQGD����-26°C), devaPOÕ�DQWHJUDG�VHUHEUDO�SHUI�]\RQ�
LOH� DQDVWRPR]� \DSÕOPDVÕQÕQ� LQPH� ULVNLQL� DUWÕUPDGÕ÷Õ�
VDSWDQPÕúWÕU� ��-11). Selektif antegrad serebral 
SHUI�]\RQ�X\JXODQDFDN�KDVWDODUGD�arteriyel NDQ�ODV\RQ�
\HUL� |QHP�DU]�HGHU��%X�DPDoOD�VÕNOÕNOD�VD÷�VXENODYLHQ�
arter, greft yarGÕPÕ\OD� WUXQNXV� EUDNLRVHIDOLNXV� YH� VD÷�
NDURWLG� DUWHU� NXOODQÕODELOLU�� $\UÕFD� DUNXV� DRUWD� LoLQGHQ�
|]HO� EDORQOX� NDQ�OOHU� YDVÕWDVÕ\OD� VHUHEUDO� SHUI�]\RQ�
VD÷ODQDELOLU��%L]LP�oDOÕúPDPÕ]D�GkKLO�HGLOHQ�KDVWDODUGD�
HQ�VÕN�NXOODQÕODQ�PHWRG�'+6$�DOWÕQGD�GLVWDO�DQDVWRPoz 
X\JXODQPDVÕGÕU�� %X� KDVWDODUGD� VHUHEUDO� LVNHPL� V�UHVL�
RUWDODPD� ��� GN� VDSWDQPÕúWÕU�� %X� V�UHQLQ� VWURN� ULVNL�
DoÕVÕQGDQ� J�YHQOL� DUDOÕNWD� ROGX÷X� V|\OHQHELOLU� ������
%XQXQ�\DQÕQGD�WRWDO�DUNXV�UHSODVPDQÕ�\DSÕODQ�ROJXODUGD�
VXENODYLHQ�NDQ�O�\ROX\OD�YH\D�JUHIW�\DUGÕPÕ\OD�DQWHJUDG�
VHUHEUDO�SHUI�]\RQ�X\JXODQPÕúWÕU��7�P�KDVWDODUGD�NDOÕFÕ�
VWURN� RUDQÕ� ��,�� ROXS�� VHoLOHQ� VHUHEUDO� NRUXPD�
\|QWHPOHULQLQ� J�YHQOL� ROGX÷XQX� J|VWHUHELOLU�� %XQXQ�
\DQÕQGD� W�P� GLVWDO� DQDVWRPR]ODU� DoÕN� úHNLOGH�
\DSÕOPÕúWÕU�� %X� VD\HGH� NURQLNOHúHQ� GLVHNViyon flepi, 

XODúÕODELOHQ� HQ� Xo� NÕVPD� NDGDU� NHVLOHUHN� IHQHVWUDV\RQ�
X\JXODQPÕú��GLVWDO�DRUWDGD�WHN�O�PHQ�ROXúWXUXOPXúWXU� 
dDOÕúPDPÕ]GD�PRUWDOLWH�RUDQÕ����VDSWDQPÕú�ROXS�.$$'�
QHGHQL\OH� FHUUDKL� X\JXODQPÕú� GL÷HU� KDVWD� VHULOHUL\OH�
NDUúÕODúWÕUÕOGÕ÷ÕQGD�EX�RUDQÕQ� G�ú�N�ROGX÷X�V|\OHQHELOLU�
����� 0RUWDOLWHQLQ� G�ú�N� ROPDVÕ�� ROJXODUÕQ� oR÷XQOXNOD�
HOHNWLI� RODUDN� RSHUDV\RQD�DOÕQPDVÕQD�� SUHRSHUDWLI� NOLQLN�
GXUXPODUÕQÕQ� VWDELO� ROPDVÕQD�� ULVN� IDNW|UOHULQLQ� NRQWURO�
DOWÕQD� DOÕQPDVÕQD� YH� NDQ�ODV\RQ� \HULQLQ� ELOJLVD\DUOÕ�
tomografi LOH�GHWD\OÕ� GH÷HUOHQGLULOHUHN� Narar verilmesine 
ED÷ODQDELOLU� 
dDOÕúPDPÕ]ÕQ� UHWURVSHNWLI�RODUDN� WDVDUODQPÕú�ROPDVÕ�YH�
ROJX� VD\ÕVÕQÕQ� NÕVÕWOÕ� ROPDVÕ� ]D\ÕI� \|Q�� RODUDN�
J|U�OPHNWHGLU��$QFDN��J�QFHO�OLWHUDW�UGH�.$$'�KDVWDODUÕ�
LoHUHQ� VHULOHUGH� GH� KDVWD� VD\ÕVÕ� VÕQÕUOÕGÕU�� %XQXQOD�
ELUOLNWH� KDVWDODUGD� RUWD\D� oÕNDQ� SRVWRSHUDWLI� ROD\ODUÕQ�
VÕNOÕ÷ÕQÕQ� D]� ROPDVÕ� LVWDWLVWLNVHO� DQDOL]OHUL� P�PN�Q�
NÕOPDGÕ÷Õ�LoLQ�ULVN�IDNW|U��DQDOL]L�\DSÕODPDPÕúWÕU�� 

Sonuç 

.URQLN� WLS� $� DRUW� GLVHNVL\RQX� DNXW� IRUPD� J|UH� GDKD�
QDGLU�J|U�OPHNWHGLU��&HUUDKL�WHGDYLVLQGH�G�ú�N�PRUWDOLWH�
RUDQÕ� GR÷UX� RSHUDV\RQ� YH� SHUI�]\RQ� VWUDWHMLVL� LOH�
VD÷ODQDELOLU�� øQPH�� KDOHQ� HQ� |QHPOL� PRUWDOLWH� QHGHQL�
RODUDN�J|U�OPHNWHGLU� 
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Öz 
Amaç: %X� oDOÕúPDGD� QDGLU� J|U�OHQ� ELU� RYHU� W�P|U�� RODQ� %UHQQHU� W�P|UOHULQLQ� NOLQLN� |]HOOLNOHUL� YXUJXODQPD\D�
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Aim: In this study, clinical features of a rare ovarian tumor, Brenner tumor was emphasized. 

Materials and Methods: Patients who were operated in Ege University Faculty of Medicine, Department of 
Obstetrics and Gynecology and diagnosed with Brenner tumor were included. In this retrospective research, age of 
the patient, tumor size, tumor localization, indication for operation, type of operation, coincident histopathological 
findings and the behavior of the tumor (benign, malignant) were recorded. 

Results: Mean age of the 26 patients whom included into the study was 54. In only one patient, malignant Brenner 
tumor was detected; others were benign. Except two patients, all of the diagnosis were incidental and the tumor size 
equal to or less than 1 cm in these patients. 

Conclusion: Generally, Brenner tumors are benign and incidental neoplasms. They are detected in small sizes 
especially in patients operated for other gynecological pathologies. Malignant Brenner tumors behave as other 
malignant epithelial ovarian neoplasms. 
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serebral koruma ile distal anastomoz uygulanabilir. 
$UNXV�DRUWD�UHSODVPDQÕ�X\JXODQDFDN�ROJularda, serebral 
LVNHPL� V�UHVL� ��� GN¶\Õ� DúDFDN� LVH�� HN� VHUHEUDO� NRUXPD�
PHWRGX�JHUHNOL�ROPDNWD��J�Q�P�]GH�EXQXQ�LoLQ�HQ�oRN�
tercih edilen \RO� DQWHJUDG� VHUHEUDO� SHUI�]\RQ� WHNQL÷L�
RODUDN�J|VWHULOPHNWHGLU� �����*�Q�P�]GH� ÕOÕPOÕ�KLSRWHUPL�
DOWÕQGD����-26°C), devaPOÕ�DQWHJUDG�VHUHEUDO�SHUI�]\RQ�
LOH� DQDVWRPR]� \DSÕOPDVÕQÕQ� LQPH� ULVNLQL� DUWÕUPDGÕ÷Õ�
VDSWDQPÕúWÕU� ��-11). Selektif antegrad serebral 
SHUI�]\RQ�X\JXODQDFDN�KDVWDODUGD�arteriyel NDQ�ODV\RQ�
\HUL� |QHP�DU]�HGHU��%X�DPDoOD�VÕNOÕNOD�VD÷�VXENODYLHQ�
arter, greft yarGÕPÕ\OD� WUXQNXV� EUDNLRVHIDOLNXV� YH� VD÷�
NDURWLG� DUWHU� NXOODQÕODELOLU�� $\UÕFD� DUNXV� DRUWD� LoLQGHQ�
|]HO� EDORQOX� NDQ�OOHU� YDVÕWDVÕ\OD� VHUHEUDO� SHUI�]\RQ�
VD÷ODQDELOLU��%L]LP�oDOÕúPDPÕ]D�GkKLO�HGLOHQ�KDVWDODUGD�
HQ�VÕN�NXOODQÕODQ�PHWRG�'+6$�DOWÕQGD�GLVWDO�DQDVWRPoz 
X\JXODQPDVÕGÕU�� %X� KDVWDODUGD� VHUHEUDO� LVNHPL� V�UHVL�
RUWDODPD� ��� GN� VDSWDQPÕúWÕU�� %X� V�UHQLQ� VWURN� ULVNL�
DoÕVÕQGDQ� J�YHQOL� DUDOÕNWD� ROGX÷X� V|\OHQHELOLU� ������
%XQXQ�\DQÕQGD�WRWDO�DUNXV�UHSODVPDQÕ�\DSÕODQ�ROJXODUGD�
VXENODYLHQ�NDQ�O�\ROX\OD�YH\D�JUHIW�\DUGÕPÕ\OD�DQWHJUDG�
VHUHEUDO�SHUI�]\RQ�X\JXODQPÕúWÕU��7�P�KDVWDODUGD�NDOÕFÕ�
VWURN� RUDQÕ� ��,�� ROXS�� VHoLOHQ� VHUHEUDO� NRUXPD�
\|QWHPOHULQLQ� J�YHQOL� ROGX÷XQX� J|VWHUHELOLU�� %XQXQ�
\DQÕQGD� W�P� GLVWDO� DQDVWRPR]ODU� DoÕN� úHNLOGH�
\DSÕOPÕúWÕU�� %X� VD\HGH� NURQLNOHúHQ� GLVHNViyon flepi, 

XODúÕODELOHQ� HQ� Xo� NÕVPD� NDGDU� NHVLOHUHN� IHQHVWUDV\RQ�
X\JXODQPÕú��GLVWDO�DRUWDGD�WHN�O�PHQ�ROXúWXUXOPXúWXU� 
dDOÕúPDPÕ]GD�PRUWDOLWH�RUDQÕ����VDSWDQPÕú�ROXS�.$$'�
QHGHQL\OH� FHUUDKL� X\JXODQPÕú� GL÷HU� KDVWD� VHULOHUL\OH�
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DOWÕQD� DOÕQPDVÕQD� YH� NDQ�ODV\RQ� \HULQLQ� ELOJLVD\DUOÕ�
tomografi LOH�GHWD\OÕ� GH÷HUOHQGLULOHUHN� Narar verilmesine 
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Amaç: %X� oDOÕúPDGD� QDGLU� J|U�OHQ� ELU� RYHU� W�P|U�� RODQ� %UHQQHU� W�P|UOHULQLQ� NOLQLN� |]HOOLNOHUL� YXUJXODQPD\D�
oDOÕúÕOPÕúWÕU� 
Gereç ve Yöntem: dDOÕúPD\D�(JH�hQLYHUVLWHVL� .DGÕQ�+DVWDOÕNODUÕ� YH�'R÷XP�$QDELOLP�'DOÕ¶QGD� RSHUH� HGLOPLú� YH�
BrenneU�W�P|U��WDQÕVÕ�DOPÕú�KDVWDODU�GDKLO�HGLOdi. +DVWDODUÕQ�JHUL\H�G|Q�N�LQFHOHPHOHULQGH��\DúÕ��W�P|U�ER\XWX��W�P|U�
ORNDOL]DV\RQX��RSHUDV\RQ�HQGLNDV\RQODUÕ�YH�\DSÕODQ�RSHUDV\RQXQ� WLSL��HúOLN�HGHQ�KLVWRSDWRORMLN�EXOJXODU�YH� W�P|U�Q�
malignite durumu gibi bilgiler kaydedildi. 
%XOJXODU��dDOÕúPD\D� DOÕQDQ�26 hastaQÕQ� RUWDODPD� \DúÕ� ��¶W���Bir KDVWDGD�PDOLJQ� %UHQQHU� WDQÕVÕ� NRQXOXUNHQ� GL÷HU�
KDVWDODUGD� W�P|U� EHQLJQ� NDUDNWHUGH idi. øNL� KDVWD� GÕúÕQGD�� NDODQ� W�P� ROJXODUGD� WDQÕ� LQVLGHQWDO� RODUDN� NRQdu ve bu 
ROJXODUGD�W�P|U�ER\XWX���FP�YH�DOWÕQGD\GÕ� 
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Abstract 
Aim: In this study, clinical features of a rare ovarian tumor, Brenner tumor was emphasized. 

Materials and Methods: Patients who were operated in Ege University Faculty of Medicine, Department of 
Obstetrics and Gynecology and diagnosed with Brenner tumor were included. In this retrospective research, age of 
the patient, tumor size, tumor localization, indication for operation, type of operation, coincident histopathological 
findings and the behavior of the tumor (benign, malignant) were recorded. 

Results: Mean age of the 26 patients whom included into the study was 54. In only one patient, malignant Brenner 
tumor was detected; others were benign. Except two patients, all of the diagnosis were incidental and the tumor size 
equal to or less than 1 cm in these patients. 

Conclusion: Generally, Brenner tumors are benign and incidental neoplasms. They are detected in small sizes 
especially in patients operated for other gynecological pathologies. Malignant Brenner tumors behave as other 
malignant epithelial ovarian neoplasms. 
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BrenneU�W�P|U��WDQÕVÕ�DOPÕú�KDVWDODU�GDKLO�HGLOdi. +DVWDODUÕQ�JHUL\H�G|Q�N�LQFHOHPHOHULQGH��\DúÕ��W�P|U�ER\XWX��W�P|U�
ORNDOL]DV\RQX��RSHUDV\RQ�HQGLNDV\RQODUÕ�YH�\DSÕODQ�RSHUDV\RQXQ� WLSL��HúOLN�HGHQ�KLVWRSDWRORMLN�EXOJXODU�YH� W�P|U�Q�
malignite durumu gibi bilgiler kaydedildi. 
%XOJXODU��dDOÕúPD\D� DOÕQDQ�26 hastaQÕQ� RUWDODPD� \DúÕ� ��¶W���Bir KDVWDGD�PDOLJQ� %UHQQHU� WDQÕVÕ� NRQXOXUNHQ� GL÷HU�
KDVWDODUGD� W�P|U� EHQLJQ� NDUDNWHUGH idi. øNL� KDVWD� GÕúÕQGD�� NDODQ� W�P� ROJXODUGD� WDQÕ� LQVLGHQWDO� RODUDN� NRQdu ve bu 
ROJXODUGD�W�P|U�ER\XWX���FP�YH�DOWÕQGD\GÕ� 
Sonuç: %UHQQHU�W�P|UOHUL��oR÷XQOXNOD�EHQLJQ�NDUDNWHUGH�YH�LQVLGHQWDO�RODUDN�VDSWDQDQ�QHRSOD]LOHUGLU��*HQHOOLNOH�GL÷HU�
MLQHNRORMLN�SDWRORMLOHU�QHGHQL\OH�RSHUH�HGLOHQ�KDVWDODUGD��N�o�N�ER\XWODUGD�VDSWDQPDNWDGÕU��0DOLJQ�%UHQQHU�W�P|U leri 
LVH��GL÷HU�PDOLJQ�HSLWHO\DO�RYHU�W�P|UOHUL�JLEL�GDYUDQPDNWDGÕU. 
Anahtar Sözcükler: Brenner, over, epitelyal. 

 

Abstract 
Aim: In this study, clinical features of a rare ovarian tumor, Brenner tumor was emphasized. 

Materials and Methods: Patients who were operated in Ege University Faculty of Medicine, Department of 
Obstetrics and Gynecology and diagnosed with Brenner tumor were included. In this retrospective research, age of 
the patient, tumor size, tumor localization, indication for operation, type of operation, coincident histopathological 
findings and the behavior of the tumor (benign, malignant) were recorded. 

Results: Mean age of the 26 patients whom included into the study was 54. In only one patient, malignant Brenner 
tumor was detected; others were benign. Except two patients, all of the diagnosis were incidental and the tumor size 
equal to or less than 1 cm in these patients. 

Conclusion: Generally, Brenner tumors are benign and incidental neoplasms. They are detected in small sizes 
especially in patients operated for other gynecological pathologies. Malignant Brenner tumors behave as other 
malignant epithelial ovarian neoplasms. 

Keywords: Brenner, ovary, epithelial. 
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*LULú 

%UHQQHU� W�P|UOHUL�� RYHULQ� QDGLU� J|U�OHQ� HSLWHO\DO�
W�P|UOHULQGHQ� ROXS�� LON� NH]� ����¶GH� )ULW]� %UHQQHU�
WDUDIÕQGDQ� WDQÕPODQGÕ÷Õ� LoLQ�� RQXQ� LVPL\OH� DQÕOPDNWDGÕU�
����� %�\�N� RUDQGD� EHQLJQ�� WUDQ]LV\RQHO� K�FUHOL� W�P|UOHU�
ROXS�� W�P� HSLWHO\DO� RYHU� W�P|UOHULQLQ� \DNODúÕN���-�¶�Q��
ROXúWXUPDNWDGÕUODU ����� 0LNURVNRSLN� RODUDN�� ILEURPDW|]�
GHQV�ELU� VWURPDGD�\HUOHúPLú� L\L� VÕQÕUOÕ�DGDFÕNODU�KDOLQGH�
HSLWHO\DO� K�FUHOHUGLU�� %X� HSLWHO� K�FUHOHUL�� VROXN�
VLWRSOD]PDOÕGÕU�YH�QXNOHXVODUÕ�RUWDODUÕQGD� ORQJLWXGLQDO�ELU�
ROXN�LoHUHQ�NDKYH�oHNLUGH÷LQH�EHQ]HU�J|U�Q�PH�VDKLStir 
�ùHNLO-1,2) (3). 
%UHQQHU�W�P|UOHULQLQ�\DNODúÕN���¶L�PDOLJQ�|]HOOLNWH�ROXS��
E�\�N�oR÷XQOX÷X�EHQLJQ�NDUDNWHUGHGLU� �����%X�ROJXODUÕQ�
GD� |QHPOL� ELU� NÕVPÕ� LQVLGHQWDO� RODUDN� VDSWDQPDNWDGÕU��
%HQLJQ� OH]\RQODU�� JHQHOOLNOH� N�o�N�ER\XWWD�ROXS�QDGLUHQ�
5-��FP�E�\�NO�÷H�XODúPDNWDGÕU������*HQHOOLNOH�WHN�WDUDIOÕ�
olmakla birlikte, %5-��� DUDVÕQGD� ELODWHUDO� ROGX÷XQX�
EHOLUWHQ�oDOÕúPDODU�PHYFXWWXU�������� 
%X�oDOÕúPDGD������-�����\ÕOODUÕ�DUDVÕQGD�RYHULQ�%UHQQHU�
W�P|U�� VDSWDQPÕú� RODQ� KDVWDODUÕQ� NOLQLN� |]HOOLNOHULQH�
GH÷LQLOHFHktir. 

Gereç ve Yöntem 

%X� oDOÕúPD\D�� ����-����� \ÕOODUÕ� DUDVÕQGD�� (JH�
hQLYHUVLWHVL� .DGÕQ� +DVWDOÕNODUÕ� YH� 'R÷XP� $QDELOLP�
'DOÕ¶QGD� RSHUH� HGLOPLú� YH�RYHULQ�%UHQQHU� W�P|U�� WDQÕVÕ�
DOPÕú� KDVWDODU� GDKLO� HGLOdi�� +DVWDODUÕQ� JHUL\H� G|Q�N�
LQFHOHPHOHULQGH�� \DúÕ�� W�P|U� ER\XWX�� W�P|U�
ORNDOL]DV\RQX�� RSHUDV\RQ� HQGLNDV\RQODUÕ� YH� \DSÕODQ�
RSHUDV\RQXQ� WLSL�� HúOLN� HGHQ� KLVWRSDWRORMLN� EXOJXODU� YH�
W�P|U�Q� PDOLJQLWH� GXUXPX� JLEL� ELOJLOHU� ND\GHGLOdi. 
+DVWDODUÕQ� WDNLS� V�UHOHUL� YH� L]OHP� VÕUDVÕQGD� Q�NV� HGLS�
HWPHGLNOHUL�GH÷HUOHQGLULOdi. 
DDWDODUÕQ� DQDOL]L� LoLQ� 6366� ����� �IBM Corporation 
Software Group, New York, United States of America) 
YHULWDEDQÕ�NXOODQÕOGÕ. 

%XOJXODU 

dDOÕúPD\D� ����-����� \ÕOODUÕ� DUDVÕQGD� RSHUH� HGLOHQ� ���
olgu dahil edildi�� +DVWDODUÕQ� NOLQLN� ve demografik 
|]HOOLNOHUL�7DEOR-1¶GH�GHWD\ODQGÕUÕOGÕ��+DVWDODUÕQ�RUWDODPD�
\DúÕ���¶W�����-�����+DVWDODUGDQ��¶VÕ�SUHPHQRSR]�LNHQ�����
KDVWD�SRVWPHQRSR]DO�G|QHPGH idi. 

Tablo-1. %UHQQHU�7�P|U��6DSWDQDQ�2OJXODUÕQ�.OLQLN�Ye Demografik Bilgileri. 

# <Dú Yön %R\XW�
�FP� (QGLNDV\RQ (úOLN�HGHQ�EXOJX 2SHUDV\RQ Malignite 

1 61 SOL 1,0 PROLAPSUS  VH-BSO - 
� 45 SOL 0,3 MYOM  TAH-BSO - 
3 52 SOL 0,5 MYOM  TAH-BSO - 
4 53 SOL 0,3 MYOM  TAH-BSO - 
5 56 SOL 0,2 MYOM  TAH-BSO - 
6 57 SOL 0,3 MYOM  TAH-BSO - 
7 60 SOL 0,3 MYOM  TAH-BSO - 
� 45 SOL 0,5 ENDOMETRø20$  SOL SOF - 
9 51 SOL 0,5 EM CA EM CA TAH-BSO - 
�� 55 SOL 0,7 EM CA EM CA TAH-BSO-PPALND-20(17(.720ø - 
11 65 SOL 0,8 EM CA EM CA  TAH-BSO-PPALND-20(17(.720ø - 
�� 43 SOL 0,4 6(59ø.6�&$ 6(59ø.6�&$ RH-BSO-PPALND-20(17(.720ø - 
13 34 SOL 5,0 $'1�.ø7/(  SOL SOF - 
14 51 SOL 1,0 $'1�.ø7/( 086ø12=�.ø67$'(120 SOL SOF - 
15 56 SOL 0,4 $'1�.ø7/( 086ø12=�.ø67$'(120 TAH-BSO - 
16 78 SOL 1,0 $'1�.ø7/( 086ø12=�.ø67$'(120 TAH-BSO - 
17 49 6$ö 0,6 OVER CA 29(5�&$��6(5g= TAH-BSO-PPALND-20(17(.720ø - 
�� 50 6$ö 0.2 MYOM  TAH-BSO - 
19 55 6$ö 1,0 MYOM  TAH-BSO - 
�� 64 6$ö 0,1 MYOM  TAH-BSO - 
�� 68 6$ö 0,3 MYOM  TAH-BSO - 
�� 72 6$ö 0,3 MYOM  TAH-BSO - 
�� 24 6$ö 1,0 $'1�.ø7/( )ø%527(.20$ TAH-BSO - 
�� 54 6$ö 1,0 $'1�.ø7/( OVER CA, BERRAK HÜC. TAH-BSO-PPALND-OMENTEKTOMø - 
�� 74 6$ö 4,5 $'1�.ø7/(  TAH-BSO-PPALND-20(17(.720ø + 
�� 42 6$ö 0.2 ABSE  TAH-BSO - 

EM CA: Endometrium NDQVHUL�� $'1�� $GQHNVL\DO�� 6(59ø.6�&$�� 6HUYLNV� NDQVHUL�� 29(5�&$��2YHU� NDQVHUL�� %(55$.�+h&�� %HUUDN� h�FUHOL�� 9+-BSO: Vaginal histerektomi-
Bilateral salpingooferektomi, TAH-BSO: Total abdominal histerektomi-Bilateral salpingooferektomi, SOL SOF: Sol salpingooferektomi, TAH-BSO-PPALND-20(17(.720ø��
Total abdominal histerektomi-Bilateral salpingooferektomi-Pelvik ve paraaortik lenf nodu diseksiyonu-Omentektomi. 
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%UHQQHU� W�P|UOHUL�� RYHULQ� QDGLU� J|U�OHQ� HSLWHO\DO�
W�P|UOHULQGHQ� ROXS�� LON� NH]� ����¶GH� )ULW]� %UHQQHU�
WDUDIÕQGDQ� WDQÕPODQGÕ÷Õ� LoLQ�� RQXQ� LVPL\OH� DQÕOPDNWDGÕU�
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ROXS�� W�P� HSLWHO\DO� RYHU� W�P|UOHULQLQ� \DNODúÕN���-�¶�Q��
ROXúWXUPDNWDGÕUODU ����� 0LNURVNRSLN� RODUDN�� ILEURPDW|]�
GHQV�ELU� VWURPDGD�\HUOHúPLú� L\L� VÕQÕUOÕ�DGDFÕNODU�KDOLQGH�
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olmakla birlikte, %5-��� DUDVÕQGD� ELODWHUDO� ROGX÷XQX�
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Gereç ve Yöntem 

%X� oDOÕúPD\D�� ����-����� \ÕOODUÕ� DUDVÕQGD�� (JH�
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'DOÕ¶QGD� RSHUH� HGLOPLú� YH�RYHULQ�%UHQQHU� W�P|U�� WDQÕVÕ�
DOPÕú� KDVWDODU� GDKLO� HGLOdi�� +DVWDODUÕQ� JHUL\H� G|Q�N�
LQFHOHPHOHULQGH�� \DúÕ�� W�P|U� ER\XWX�� W�P|U�
ORNDOL]DV\RQX�� RSHUDV\RQ� HQGLNDV\RQODUÕ� YH� \DSÕODQ�
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W�P|U�Q� PDOLJQLWH� GXUXPX� JLEL� ELOJLOHU� ND\GHGLOdi. 
+DVWDODUÕQ� WDNLS� V�UHOHUL� YH� L]OHP� VÕUDVÕQGD� Q�NV� HGLS�
HWPHGLNOHUL�GH÷HUOHQGLULOdi. 
DDWDODUÕQ� DQDOL]L� LoLQ� 6366� ����� �IBM Corporation 
Software Group, New York, United States of America) 
YHULWDEDQÕ�NXOODQÕOGÕ. 

%XOJXODU 

dDOÕúPD\D� ����-����� \ÕOODUÕ� DUDVÕQGD� RSHUH� HGLOHQ� ���
olgu dahil edildi�� +DVWDODUÕQ� NOLQLN� ve demografik 
|]HOOLNOHUL�7DEOR-1¶GH�GHWD\ODQGÕUÕOGÕ��+DVWDODUÕQ�RUWDODPD�
\DúÕ���¶W�����-�����+DVWDODUGDQ��¶VÕ�SUHPHQRSR]�LNHQ�����
KDVWD�SRVWPHQRSR]DO�G|QHPGH idi. 

Tablo-1. %UHQQHU�7�P|U��6DSWDQDQ�2OJXODUÕQ�.OLQLN�Ye Demografik Bilgileri. 

# <Dú Yön %R\XW�
�FP� (QGLNDV\RQ (úOLN�HGHQ�EXOJX 2SHUDV\RQ Malignite 

1 61 SOL 1,0 PROLAPSUS  VH-BSO - 
� 45 SOL 0,3 MYOM  TAH-BSO - 
3 52 SOL 0,5 MYOM  TAH-BSO - 
4 53 SOL 0,3 MYOM  TAH-BSO - 
5 56 SOL 0,2 MYOM  TAH-BSO - 
6 57 SOL 0,3 MYOM  TAH-BSO - 
7 60 SOL 0,3 MYOM  TAH-BSO - 
� 45 SOL 0,5 ENDOMETRø20$  SOL SOF - 
9 51 SOL 0,5 EM CA EM CA TAH-BSO - 
�� 55 SOL 0,7 EM CA EM CA TAH-BSO-PPALND-20(17(.720ø - 
11 65 SOL 0,8 EM CA EM CA  TAH-BSO-PPALND-20(17(.720ø - 
�� 43 SOL 0,4 6(59ø.6�&$ 6(59ø.6�&$ RH-BSO-PPALND-20(17(.720ø - 
13 34 SOL 5,0 $'1�.ø7/(  SOL SOF - 
14 51 SOL 1,0 $'1�.ø7/( 086ø12=�.ø67$'(120 SOL SOF - 
15 56 SOL 0,4 $'1�.ø7/( 086ø12=�.ø67$'(120 TAH-BSO - 
16 78 SOL 1,0 $'1�.ø7/( 086ø12=�.ø67$'(120 TAH-BSO - 
17 49 6$ö 0,6 OVER CA 29(5�&$��6(5g= TAH-BSO-PPALND-20(17(.720ø - 
�� 50 6$ö 0.2 MYOM  TAH-BSO - 
19 55 6$ö 1,0 MYOM  TAH-BSO - 
�� 64 6$ö 0,1 MYOM  TAH-BSO - 
�� 68 6$ö 0,3 MYOM  TAH-BSO - 
�� 72 6$ö 0,3 MYOM  TAH-BSO - 
�� 24 6$ö 1,0 $'1�.ø7/( )ø%527(.20$ TAH-BSO - 
�� 54 6$ö 1,0 $'1�.ø7/( OVER CA, BERRAK HÜC. TAH-BSO-PPALND-OMENTEKTOMø - 
�� 74 6$ö 4,5 $'1�.ø7/(  TAH-BSO-PPALND-20(17(.720ø + 
�� 42 6$ö 0.2 ABSE  TAH-BSO - 

EM CA: Endometrium NDQVHUL�� $'1�� $GQHNVL\DO�� 6(59ø.6�&$�� 6HUYLNV� NDQVHUL�� 29(5�&$��2YHU� NDQVHUL�� %(55$.�+h&�� %HUUDN� h�FUHOL�� 9+-BSO: Vaginal histerektomi-
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Total abdominal histerektomi-Bilateral salpingooferektomi-Pelvik ve paraaortik lenf nodu diseksiyonu-Omentektomi. 
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+DVWDODUGDQ� ��¶L� P\RPD� XWHUL�� �¶L� XWHULQ� SURODSVXV�� �¶L�
tubo-RYDU\DQ� DEVH�� �¶�� HQGRPHWULXP� DGHQRNDUVLQRPX�
YH� �¶L� VHUYLNV� NDUVLQRPX� QHGHQL\OH� RSHUH� HGLOPLúWLU��
.DODQ���KDVWD�DGQHNVL\DO�NLWOH�QHGHQL\OH�RSHUH�HGLOPLúWLU��
%X� DGQHNVL\DO� NLWOHOHU� LoLQGH �� KDVWDGD� RYHULQ� VHU|]�
SDSLOOHU� NDUVLQRPX�� �� KDVWDGD� RYHULQ� EHUUDN� K�FUHOL�
NDUVLQRPX� VDSWDQPÕúWÕU�� Bir hastada endometrioma, 1 
KDVWDGD� EHQLJQ� ILEURWHNRPD� VDSWDQPÕúWÕU�� ho� hastada 
LVH�P�VLQ|]�EHQLJQ�NLVWDGHQRP�VDSWDQPÕúWÕU��$GQHNVL\DO�
kitle nedeniyle opere HGLOHQ�GL÷HU� LNL�KDVWDGDQ�ELULQde 5 
FP¶OLN� DGQHNVL\DO� NLWOHQLQ WDPDPÕQÕQ� EHQLJQ� %UHQQHU�
W�P|U��ROGX÷X�J|U�OP�úW�U��.DODQ�KDVWDGD�LVH��,��FP¶OLN�
DGQHNVL\DO� NLWOHQLQ� PDOLJQ� %UHQQHU� W�P|U�� ROGX÷X�
J|U�OP�úW�U��%X�VRQ�EDKVHGLOHQ�LNL�KDVWD�KDULFLQGH�GL÷HU�
W�P� ROJXODUGD�� %UHQQHU� W�P|U�Q�Q� ER\XWX� �� FP� YH�
DOWÕQGDGÕU� 
 

 
ùHNLO-1�� %HQLJQ�%UHQQHU� W�P|U���)LEURWLN� RYHU� VWURPDVÕ� LoLQGH�

benign �URWHO\DO�EHQ]HUL�K�FUHOHULQ�ROXúWXUGX÷X�G�]J�Q�
VÕQÕUOÕ��RYDO-yuvarlak úHNLOOL�\XYDODU� 

 

 
ùHNLO-�� %HQLJQ� %UHQQHU� W�P|U��� %�\�N� E�\�WPHGH� �QLIRUP�

sakin J|U�Q�PO��� ELU� NÕVPÕ� X]XQ� HNVHQOHULQH� SDUDOHO�
groove �Q�NOHHU ROXNODQPD�¶ODU� EDUÕQGÕUDQ� RYDO�
Q�NOHXVODUD� VDKLS� QRUPDO� �URWHO\DO epitel benzeri 
K�FUHOHU� 

 

%UHQQHU� W�P|UOHULQLQ� ��¶X� VD÷� RYHUGH�� ��¶VÕ� VRO� RYHUGH�
VDSWDQPÕúWÕU�� 2OJXODUÕPÕ]� DUDVÕQGD� ELODWHUDO� %UHQQHU�
W�P|U�QH�UDVWODQPDPÕúWÕU� 
<DOQÕ]FD� ELU� ROJXGD� PDOLJQ� %UHQQHU� W�P|U�� WHVSLW�
HGLOPLúWLU��%X�ROJX����\DúÕQGD�YH�VD÷�\DQ�D÷UÕVÕ�úLND\HWL�
LOH��URORML�NOLQL÷LQH�EDúYXUPXúWXU��%XUDGD�\DSÕODQ�WHWNLNOHU�
VRQUDVÕQGD�� VD÷� �UHWHUH� EDVÕ� \DSan kitle nedeniyle 
RSHUDV\RQD� DOÕQPÕú� DQFDN� NLWOHQLQ� RYHU� ND\QDNOÕ�
ROGX÷XQXQ� J|U�OPHVL� �]HULQH� .DGÕQ� +DVWDOÕNODUÕ� YH�
'R÷XP�NOLQL÷LQGHQ�SHUL-RSHUDWLI�NRQV�OWDV\RQ�LVWHQPLúWLU��
.OLQL÷LPL]FH� \DSÕODQ� GH÷HUOHQGLUPH� RPHQWXPGD� GD�
W�P|UDO� LPSODQWODU� ROGX÷X� J|U�OP�ú�� VRQUDVÕQGD� NLWOH�
oÕNDUÕODUDN� frozen-section LQFHOHPHVLQH� J|QGHULOPLú� 
sonucun malign olarak belirtilmesinden sonra hastaya 
FHUUDKL� HYUHOHPH� SURVHG�U�� X\JXODQPÕúWÕU� �total 
abdominal histerektomi, bilateral salpingooferektomi, 
pelvik-paraaortik lenfadenektomi, omentektomi). Ancak 
KDVWD�� SRVWRSHUDWLI� ��� J�QGH� PDVLI� SXOPRQHU� HPEROL�
QHGHQL\OH�ND\EHGLOPLúWLU� 
0HGLDQ� WDNLS� V�UHVLQLQ� ��� D\� ROGX÷X� oDOÕúPDPÕ]GD��
KLoELU� ROJXGD� %UHQQHU� W�P|U�QH� DLW� UHN�UUHQV�
J|]OHQPHPLúWLU�� 0DOLJQ� %UHQQHU� W�P|U�� saptanan olgu 
GÕúÕQGD�� �o� KDVWDPÕ]� GDKD� WDNLS� VÕUDVÕQGD� \DúDPÕQÕ�
\LWLUPLúWLU��%XQODUGDQ�EHUUDN�K�FUHOL�RYHU�NDUVLQRPX�WDQÕOÕ�
ROJX�����D\GD��VHU|]�SDSLOOHU�RYHU�NDQVHUL�WDQÕOÕ�ROJX�����
D\GD�� HQGRPHWULXP� NDUVLQRPX� WDQÕOÕ� GL÷HU� ROJu ise 48. 
D\GD�ND\EHGLOPLúWLr. 

7DUWÕúPD 

2YHU� \�]H\� HSLWHO� W�P|UOHUL�� RYHULQ� HQ� VÕN� UDVWODQDQ�
W�P|UOHULGLU�� .HQGL� LoLQGH� EHQLJQ�� ERUGHUOLQH� YH� PDOLJQ�
RODUDN�DOW�JUXSODUD�D\UÕOÕUODU��%X�HSLWHO\DO� W�P|UOHU� LoLQGH�
HQ� QDGLU� J|U�OHQOHUGHQ� ELUL� RYHULQ� %UHQQHU� W�P|UOHULGLU��
Mesanenin tranzis\RQHO� K�FUHOL� HSLWHOLQH� EHQ]HUOLN�
J|VWHULUOHU�� %�\�N� RUDQGD� LQVLGHQWDO� RODUDN� VDSWDQÕUODU��
<LQH� oRN� E�\�N� RUDQGD� EHQLJQ� NDUDNWHUGHGLUOHU�� %L]LP�
oDOÕúPDPÕ]GD�� ��� ROJXGDQ� \DOQÕ]FD� LNLVLQGH�
RSHUDV\RQXQ� HQGLNDV\RQX� %UHQQHU� W�P|U�QH� ED÷OÕ�
adneksiyal kitledir. BXQODUGDQ� ELULQGH�� �� FP¶OLN� VROLG�
J|U�Q�PGH� DGQHNVL\DO� NLWOH� QHGHQL\OH� KDVWD� RSHUH�
HGLOPLú�� VRQXo� EHQLJQ� %UHQQHU� W�P|U�� RODUDN� WHVSLW�
HGLOPLúWLU��'L÷HU� ROJX� LVH�� �UHWHUH� EDVÕ� \DSDQ� ���� FP¶OLN�
NLWOH� QHGHQL\OH� RSHUH� HGLOPLú�� VRQXo� PDOLJQ� %UHQQHU�
W�P|U�� WHVSLW HGLOPLúWLU�� %X� LNL� ROJX� KDULFLQGH�� NDODQ� ���
ROJXGD� GD� RSHUDV\RQ� HQGLNDV\RQXQXQ� %UHQQHU� W�P|U��
GÕúÕQGD� ELU� HQGLNDV\RQ� �P\RPD� XWHUL�� EDúND� ELU�
adneksiyal kitle sebebi, endometrium/over/serviks 
NDUVLQRPX�� YE��� ROGX÷X� J|U�OP�úW�U�� %X� ��� ROJXGD�
%UHQQHU� W�P|UOHUL� LQVLGHQWDO� RODUDN� VDSWDQPÕúWÕU��
KHSVLQGH�W�P|U���FP�YH�GDKD�N�o�NW�U�YH�KHSVL�EHQLJQ�
karakterdedir. 
Turgay ve ark. (8), �����\ÕOÕQGD�\D\ÕQODGÕNODUÕ�oDOÕúPDGD��
tek merkezde 22 hasta ile GHQH\LPOHULQL� DNWDUPÕúODUGÕU. 
%X� oDOÕúPDGD�� LNL� ROJXGD� PDOLJQ� %UHQQHU� W�P|U��
VDSWDQPÕúWÕU�� /LWHUDW�UGH� PDOLJQLWH� RUDQÕQÕQ� ��� RODUDN�
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ELOGLULOPHVLQH�UD÷PHQ��EL]LP�oDOÕúPDPÕ]GD���,8, Turgay 
ve ark. (8) oDOÕúPDVÕQGD� ��,�� VDSWDQPDVÕ�� KHU� LNL�
oDOÕúPDGDNL� YDND� VD\ÕVÕQÕQ� J|UHFH� D]� ROPDVÕQD� ED÷OÕ�
ROGX÷X� G�ú�Q�OP�úW�U�� <DSÕODQ� oDOÕúPDODUÕQ� JHQHOLQGH��
%UHQQHU� W�P|UOHULQLQ� LQVLGHQWDO� RODUDN� VDSWDQGÕ÷Õ�
VRQXFXQD�XODúÕOPÕúWÕU���������� 
Yue ve ark. (9)�� PDOLJQ� %UHQQHU� W�P|U�� WDQÕVÕ� DODQ� ���
KDVWD\Õ� GH÷HUOHQGLUGLNOHUL� oDOÕúPDGD�� KDVWDODUÕQ�PHGLDQ�
\DúÕQÕQ���������-����ROGX÷XQX��NLWOHOHULQ�ER\utunun 6-25 
FP� DUDVÕQGD� GH÷LúWL÷LQL� ELOGLUPLúOHUGLU�� 0DOLJQ� ROJXODUÕQ�
E�\�N� oR÷XQOX÷XQXQ� ������ WHN� WDUDIOÕ� \HUOHúLPOL� ROGX÷X�
EHOLUWLOHQ� oDOÕúPDGD�� KDVWDODUÕQ� \DUÕVÕQGDQ� D]ÕQGD�
HNVWUDSHOYLN� PHWDVWD]� ROGX÷X� YXUJXODQPÕúWÕU�� (YUH� ,�
ROJXODUGD�� EHú� \ÕOOÕN� \DúDP�beklentisi %83-88 iken, ileri 
HYUH� ROJXODUGD� PHGLDQ� VD÷NDOÕPÕQ� �� \ÕO� ROGX÷X�
EHOLUWLOPLúWLU� �������� /LWHUDW�UGH� PDOLJQ� ROJXODUGD�� WHPHO�
WHGDYL� VHoHQH÷LQLQ� FHUUDKL� ROGX÷X� EHOLUWLOPLúWLU�� 7�P�
HSLWHO\DO� RYHU� W�P|UOHULQGH� ROGX÷X� JLEL� FHUUDKL� RODUDN�
HYUHOHQGL÷LQGH�� OHQI� QRGX� PHWDVWD]� ULVNLQLQ� ��� ROGX÷X�
EHOLUWLOPLú��DQFDN�VÕQÕUOÕ�VD\ÕGD�ROJXGD�OHQIDGHQHNWRPLQLQ�
VD÷NDOÕPD� ELU� \DUDUÕ� ROPDGÕ÷Õ� J|VWHULOPLúWLU� ����� �ùHNLO-
3,4). 
%UHQQHU� W�P|UOHUL� QDGLU� RODUDN� HNVWUDRYDU\DQ� \HUOHúLPOL�
olabilir. Dada ve ark. (12) oDOÕúPDVÕQGD� SDUDWXEDO�
\HUOHúLPOL� HNVWUDRYDU\DQ� EHQLJQ� %UHQQHU� W�P|U��
VDSWDQÕUNHQ�� EXQXQ� GÕúÕQGD� broad ligamentte, vajina, 
HQGRPHWULDO�NDYLWH�YH�XWHUXV�VXEVHUR]DVÕQGD�GD�%UHQQHU�
W�P|U��ELOGLULOPLúWLU� 
Genellikle insidental olarak saptanan Brenner 
W�P|UOHULQLQ� RSHUDV\RQ� |QFHVL� WDQÕVÕ� LOH� LOJLOL� D]� VD\ÕGD�
oDOÕúPD�YDUGÕU��%X�NRQX�LOH�LOJLOL�HQ�J�QFHO�oDOÕúPDODUGDQ�
ELUL�� ����� \ÕOÕQGD� :LHQEHUJHU� YH� DUN� (13) WDUDIÕQGDQ�
\D\ÕQODQDQ� %UHQQHU� W�P|UOHULQLQ� XOWUDVRQRJUDILN�
|]HOOLNOHUL� LOH� LOJLOL� oDOÕúPDGÕU�� %X� oDOÕúPD\D� ����-2016 
\ÕOODUÕ�DUDVÕQGD�RSHUH�HGLOHQ����KDVWD�GDKLO�HGLOPLúWLU��%X�
ROJXODUGDQ� ��¶XQGD� W�P|U� XQLODWHUDOGLU�� 2Q� DOWÕ� Rlguda 
solid komponent bulunurken, bu solid komponentler 
�]HULQGH�'RSSOHU�LQFHOHPHGH�\D�KLo�DNÕP�J|U�OPHPLú�\D�
GD� PLQLPDO� NDQ� DNÕPÕ� GH÷HUOHQGLULOPLúWLU�� <�]GH� 57 
ROJXGD� NDOVLILNDV\RQ� L]OHQPLúWLU�� %X� oDOÕúPDQÕQ� VRQXFX�
RODUDN��DNXVWLN�J|OJHOHQPHOL�NDOVLILNDV\RQODU�LoHUHQ�YH�D]�
NDQODQDQ� VROLG� RYDU\DQ� NLWOH� J|U�QPHVL� GXUXPXQGD�
%UHQQHU� W�P|U�Q�Q� GH� DNOD� JHOPHVL� JHUHNWL÷L�
YXUJXODQPÕúWÕU�� 7�P|U� EHOLUWHoOerinden ise genellikle 
&$�����]HULQGH�GXUXOPXú��DQFDN�&$���¶LQ�GH� LOHUL�HYUH�
ROJXODU�GÕúÕQGD�\RO�J|VWHULFL�RODPD\DFD÷Õ�EHOLUWLOPLúWLU� 

 

Sonuç 

6RQXo� RODUDN� %UHQQHU� W�P|UOHUL�� RYHULQ� QDGLU� J|U�OHQ�
HSLWHO\DO�W�P|UOHULQGHQGLU��%�\�N�RUDQGD�EHQLJQ�RODQ�EX�
W�P|UOHU��JHQHOOLNOH�LQVLGHQWDO�RODUDN�VDSWDQÕU��dRN�GDKD�
QDGLU�J|U�OVH�GH�PDOLJQ�%UHQQHU� W�P|UOHUL��|]HOOLNOH� LOHUL�
HYUH�ROJXODUGD��GL÷HU�RYHU�\�]H\�HSLWHO�NDUVLQRPODUÕ�JLEL�
LQWUDDEGRPLQDO� YH� OHQIDWLN� \D\ÕOÕP� \DSDELOLU� YH� N|W��
VD÷NDOÕP�VRQXoODUÕ�LOH�LOLúNLOL�Rlabilir. Overlerin sonografik 
RODUDN� GH÷HUOHQGLULOPHVLQGH� NDOVLIL\H�� 'RSSOHU�
XOWUDVRQRJUDILGH� D]� NDQODQPD� J|VWHUHQ� \D� GD� KLo�
NDQODQPD� J|VWHUPH\HQ� VROLG� OH]\RQODU� YDUOÕ÷ÕQGD�� DNOD�
%UHQQHU�W�P|UOHUL�GH�JHWLULOPHOLGLU� 

 
ùHNLO-3�� 0DOLJQ� %UHQQHU� W�P|U��� )LEURWLN� RYHU� VWURPDVÕ� LoLQGH�

atipik �ERUGHUOLQH��%UHQQHU�W�P|U�DGDODUÕ��VRO��VW�YH�VRO�
DOWWD�� DUDVÕQGD� EHOLUJLQ� SOHRPRUIL]P� YH� DWLSL� LoHUHQ�
LQILOWUDWLI�W�P|U�JUXSODUÕ�YH�WHN K�FUHOHU��RUWD�YH�VD÷GD���
$UWPÕú�PLWRWLN�DNWLYLWH��RN�LOH J|VWHULOPLúWLU�� 

 

 
ùHNLO-4. 0DOLJQ� %UHQQHU� W�P|U��� øPPXQRKLVWRNLP\DVDO� RODUDN�

Q�NOHHU�S�� SR]LWLIOL÷L�J|VWHUHQ�W�P|U�K�FUHOHUL� 
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Adrenokortikal NDUVLQRP: Tek PHUNH]�dHQH\LPL 
Adrenocortical cancer: Single center experience 
%XUFX�dDNDU      3ÕQDU�*�UVR\ 
(JH�hQLYHUVLWHVL�7ÕS�)DN�OWHVL��7�OD\�$NWDú�2QNROoji Hastanesi��ø]PLU��7�UNL\H 

Öz 

Amaç: $GUHQRNRUWLNDO� NDQVHUOHU� QDGLU� J|U�OHQ� ELU� NDQVHU� W�U�G�U�� 3URJQR]ODUÕ� VLWRWRNVLN� NHPRWHUDSLOHUH� UD÷PHQ�
ROGXNoD� N|W�G�U�� 3ULPHU� WHGDYL� FHUUDKL� ROXS�� FHUUDKL� VRQUDVÕ� Q�NV� VÕNWÕU��1�NV� HGHQ� ROJXODUGD� GDKD� NÕVD� VD÷NDOÕm 
L]OHQPHNWHGLU��&HUUDKL�VRQUDVÕ�DGMXYDQ�WHGDYL�\�NVHN�ULVNOL�GH÷HUOHQGLULOHQ�YDNDODUGD�X\JXODQPDNWDGÕU�� øQRSHUDEO�\D 
GD�PHWDVWDWLN�KDVWDODUGD�VLWRWRNVLN�NHPRWHUDSL�\DSÕODELOLU��dDOÕúPDPÕ]ÕQ�DPDFÕ, QDGLU�J|U�OHQ�EX�KDVWDOÕN�JUXEXQGD�
merkez deneyimlerimizi SD\ODúPDNWÕU� 
Gereç ve Yöntem: (JH� hQLYHUVLWHVL� 7�OD\� $NWDú� 2QNRORML� +DVWDQHVLQH� ����-����� \ÕOODUÕ� DUDVÕQGD� DGUHQRNRUWLNDO�
kanser (AKK) WDQÕVÕ� LOH� EDúYXUDQ� KDVWDODUÕQ� GRV\DODUÕ� UHWURVSHNWLI� RODUDN� incelendi. HastalarÕQ demografik verileri, 
adjuvan ve mHWDVWDWLN�WHGDYL�VHoHQHNOHUL�YH�VD÷NDOÕP�V�UHOHUL�GH÷HUOHQGLULOGL�  
%XOJXODU� AKK WDQÕVÕ�LOH�E|O�P�P�]H�EDúYXUDQ����KDVWD�mevcuttu��+DVWDODUÕPÕ]ÕQ�PHG\DQ�\DúÕ 44 (31-69) LGL��7DQÕ�
HVQDVÕQGD� �� KDVWDGD� PHWDVWD]� PHYFXWWX�� 0HWDVWD]Õ� ROPD\DQ� �� KDVWDQÕQ� �¶LQGH� Ddjuvan kemoterapi tedavisi 
X\JXODQPÕúWÕ�� 7�P�JUXSWD�PHG\DQ� JHQHO� VD÷NDOÕP� �26��30,2 ay (%95 CI 7,9-52,4) idi. /RNDO�KDVWDOÕNWD�PHWDVWDWLN�
KDVWDOÕ÷D� J|UH� PHG\DQ� OS LVWDWLVWLNVHO� RODUDN� DQODPOÕ� \�NVHN� bulundu �VÕUDVÕ\OD� ORNDO� KDVWDOÕN� PHG\DQ� 26 48,5, 
meWDVWDWLN�KDVWDOÕN�PHG\DQ�26 11,3; p=0,02). Adjuvan kemoterapi DODQ�YH�DOPD\DQ�KDVWDODUGD�VÕUDVÕ\OD�PHG\DQ�26�
48,��YH���D\�ROPDNOD�ELUOLNWH�� KDVWD� NROODUÕQÕQ�VD\ÕVÕQÕQ�oRN�D]�ROPDVÕ�QHGHQL\OH� LVWDWLVWLNVHO� DoÕGDQ�DQODPOÕ� RODUDN�
GH÷HUOHQGLULOHPHGL� 
6RQXç: $..�WDQÕVÕ� LOH� L]OHQHQ�KDVWDODUÕPÕ]GD�DGMXYDQ� WHGDYL�DODQ�KDVWDODUGD�DOPD\DQODUD�J|UH�GDKD� L\L�26�H÷LOLPL�
J|U�OG��� 0HYFXW� EXOJXODU� SURVSHNWLI� oRN� PHUNH]OL� oDOÕúPDODU� LOH� GR÷UXODQPDGÕNoD� WHGDYL� \DNODúÕPODUÕQÕ�
GH÷LúWLUPH\HFHNWLU� 
Anahtar Sözcükler: Adrenokortikal kanser, adrenal, mitotan. 
 
$EVWUDFW 
Aim: Adrenocortical cancer is a rare type of disease. Prognosis is poor despite cytotoxic chemotherapies. The 

primary treatment is surgery however postoperative disease relapse is common. The survival is poorer in patients 

who develop recurrence. Adjuvan treatment may be performed in patients carrying high risk. Cytotoxic chemotherapy 

is the only treatment option for inoperable and metastatic patients. In our study, we aimed to evaluate our patient 

outcome in this rarely seen cancer type. 

Materials and Methods: We retrospectively reviewed medical records of patients with adrenocortical cancer 

admitted to Ege University Medical Oncology Clinic between 2010 and 2018. Patient demographics, treatment types 

for adjuvant and metastatic setting and survival data were collected. 

Results: We identified 11 adrenocortical cancer patients. Median age was 44 (31-69). Three patients were 

metastatic at initial diagnosis. Five of 8 patients with nonmetastatic disease received adjuvant chemotherapy . The 

median overall survival (OS) was 30.2 months (%95 CI 7.9-52.4) in whole patient group. The median OS was found 

to be better in patients who presented with local disease than de novo metastatic setting (median OS 48.5 and 11.3 

months respectively, p=0.02). The OS was 48.5 and 9 months respectively in patients who did and did not receive 

adjuvant treatment, however this finding was not found to be statistically significant.  

Conclusion: Nonmetastatic adrenocortical tumor patients who received adjuvant chemotherapy was found to have a 

slightly favorable OS. However present findings may not enlighten the management of this disease without evaluating 

treatment efficacy of these patients on multicenter, prospective trial study results. 

Keywords: Adrenocortical cancer, adrenal, mitotane. 
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merkez deneyimlerimizi SD\ODúPDNWÕU� 
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KDVWDOÕ÷D� J|UH� PHG\DQ� OS LVWDWLVWLNVHO� RODUDN� DQODPOÕ� \�NVHN� bulundu �VÕUDVÕ\OD� ORNDO� KDVWDOÕN� PHG\DQ� 26 48,5, 
meWDVWDWLN�KDVWDOÕN�PHG\DQ�26 11,3; p=0,02). Adjuvan kemoterapi DODQ�YH�DOPD\DQ�KDVWDODUGD�VÕUDVÕ\OD�PHG\DQ�26�
48,��YH���D\�ROPDNOD�ELUOLNWH�� KDVWD� NROODUÕQÕQ�VD\ÕVÕQÕQ�oRN�D]�ROPDVÕ�QHGHQL\OH� LVWDWLVWLNVHO� DoÕGDQ�DQODPOÕ� RODUDN�
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$EVWUDFW 
Aim: Adrenocortical cancer is a rare type of disease. Prognosis is poor despite cytotoxic chemotherapies. The 

primary treatment is surgery however postoperative disease relapse is common. The survival is poorer in patients 

who develop recurrence. Adjuvan treatment may be performed in patients carrying high risk. Cytotoxic chemotherapy 

is the only treatment option for inoperable and metastatic patients. In our study, we aimed to evaluate our patient 

outcome in this rarely seen cancer type. 

Materials and Methods: We retrospectively reviewed medical records of patients with adrenocortical cancer 

admitted to Ege University Medical Oncology Clinic between 2010 and 2018. Patient demographics, treatment types 

for adjuvant and metastatic setting and survival data were collected. 

Results: We identified 11 adrenocortical cancer patients. Median age was 44 (31-69). Three patients were 

metastatic at initial diagnosis. Five of 8 patients with nonmetastatic disease received adjuvant chemotherapy . The 

median overall survival (OS) was 30.2 months (%95 CI 7.9-52.4) in whole patient group. The median OS was found 

to be better in patients who presented with local disease than de novo metastatic setting (median OS 48.5 and 11.3 

months respectively, p=0.02). The OS was 48.5 and 9 months respectively in patients who did and did not receive 

adjuvant treatment, however this finding was not found to be statistically significant.  

Conclusion: Nonmetastatic adrenocortical tumor patients who received adjuvant chemotherapy was found to have a 

slightly favorable OS. However present findings may not enlighten the management of this disease without evaluating 

treatment efficacy of these patients on multicenter, prospective trial study results. 
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Adrenal kortiNDO� NDUVLQRP� �$..��� \ÕOGD� PLO\RQGD� ���-2 
JLEL�ELU�RUDQGD�QDGLU�J|U�OHQ��DGUHQDO�EH]LQ�NRUWHNVLQGHQ�
N|NHQ�DODQ�W�P|UOHUGLU������<Dú�DoÕVÕQGDQ�oRFXNOXN�oD÷Õ�
ve 4-��� GHNDWWD� ROPDN� �]HUH� ELPRGDO� GD÷ÕOÕP�
J|VWHUPHNWHGLU��.DGÕQODUGD�HUNHNOHUH�J|UH�����NDW�GDKD�
VÕk izlenir �����dR÷X�VSRUDGLN�ROPDNOD�ELUOLNWH Li-Fraumeni 
sendromu, Beckwith-Wiedeman sendromu, multipl 
endokrin neoplazi Tip 1, familyal polipozis koli sendromu 
JLEL� KHUHGLWHU� VHQGURPODUÕQ� ELU� SDUoDVÕQÕ�
ROXúWXUDELOPHNWHGLU (3). %Hú� \ÕOOÕN� VD÷NDOÕP� HUNHQ evre 
KDVWDOÕNWD�\DNODúÕN����-60, LOHUL�HYUH�KDVWDOÕNWD����-15 
FLYDUÕQGD� VDSWDQPÕúWÕU�� +DVWDODUÕQ� ELU� NÕVPÕ� KRUPRQ�
VDOÕQÕPÕQD� ED÷OÕ�� ELU� NÕVPÕ da kitle etkisine ait 
VHPSWRPODUOD� EDúYXUXU�� (Q� VÕN� JOXNRNRUWLNRLG� KRUPRQX�
ID]ODOÕ÷Õ\OD� LOJLOL� NOLQLN� úLNk\HWOHU� J|U�O�U�� $QFDN� NDUÕQ�
D÷UÕVÕ��EXODQWÕ��NXVPD�JLEL�NLWOH�HWNLVLQH�DLW�VHPSWRPODUGD�
J|U�OHELOLU��7DQÕ�LoLQ�%7� 05�NXOODQÕOGÕ÷Õ�JLEL�VRQ�\ÕOODUGD�
pozitron emisyon tomografi (PET) de tercih 
HGLOHELOPHNWHGLU� ����� .HVLQ� WDQÕ� LoLQ� KLVWRSDWRORMLN 
inceleme gereklidir. 
(UNHQ� HYUH� $..¶Ge primer tedavi cerrahidir ����� %XJ�Q�
LoLQ� KDOD� DOWÕQ� VWDQGDUW� WUDQVSHULWRQHDO� adrenalektomi 
ROPDNOD�EHUDEHU�VHoLOPLú�YDNDODUGD�ODSDUDVNRSLN�\|QWHP 
de uygulanabilir (6). Rutin olarak lenfadenektomi 
|QHULOPHPHNWHGLr. Cerrahi rezeksiyon VRQUDVÕ� |]HOOLNOH�
FHUUDKL� VÕQÕU� durumu HQ� |QHPOL� SURJQRVWLN� IDNW|U��
ROXúWXUPDNWDGÕU�� &HUUDKL� WHGDYL� VRQUDVÕ� DGMXYDQ� WHGDYL�
H÷HU� HYUH-III ise, tam rH]HNVL\RQ� X\JXODQDPDPÕúVD� YH�
Ki-67 !���� �]HULQGH� LVH� G�ú�Q�OHELOLU�� $GMXYDQ� WHdavi 
LoLQ�HQ�VÕN�NXOODQÕODn ajan mitotan olup tedavide optimal 
ELU� V�UH� ROPDPDNOD� EHUDEHU� HQ� D]� �� \ÕO� NXOODQÕP�
|QHULOPHNWHGLU (7-8). &HUUDKL� UH]HNVL\RQ� \DSÕODPD\DQ�
YH\D� PHWDVWDWLN� $..¶OL� KDVWDODUGD� HQ� oRN� NXOODQÕODQ�
sitotoksik tedavi rejimi etoposid, doksorubisin, cisplatin 
YH� PLWRWDQÕ� LoHUHQ� EDP-M rejimidir. +DVWDODUÕQ� G|UWO��
kombinasyon rejimini WROHUH� HGHPH\HFH÷L� G�ú�Q�O�UVH�
cisplatin-mitotan da bir alternatif olabilir. Faz III First 
International Randomized Trial in Locally Advanced and 
Metastatic Adrenocortical Carcinoma Treatment (FIRM-
ACT) oDOÕúPDVÕQGD�('3-M rejimi ile JHQHO�VD÷NDOÕP������
D\�� SURJUHV\RQVX]� VD÷NDOÕP� ise 17,1 ay olarak 
VDSWDQPÕúWÕU (9). 

Gereç ve Yöntem 

(JH� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL�� 7�OD\� $NWDú� 2QNRORML�
Hastanesine 2010-����� \ÕOODUÕ� DUDVÕQGD� AKK WDQÕVÕ� LOH�
EDúYXUDQ� KDVWDODUÕQ� GRV\DODUÕ� UHWURVSHNWLI� RODUDN�
GH÷HUOHQGLULOGL��+DVWDODUGD� WDQÕ� \DúÕ�� FHUUDKL� uygulanma 
durumu, adjuvan ya GD� VLVWHPLN� WHGDYL� ND\ÕWODUÕ� YH�
VD÷NDOÕP�GXUXPODUÕ�J|]GHQ�JHoLULOGL��6�UHNOL�GH÷LúNHQOHU�
PHG\DQ� YH� DUDOÕN�� NDWHJRULN� GH÷LúNHQOHU� VD\Õ� YH� \�]GH�
RODUDN� |]HWOHQGL�� 3URJUHV\RQVX]� VD÷NDOÕP� �3)6���
PHWDVWDWLN� KDVWDOÕNWD� WHGDYL� EDúODQJÕFÕ� LOH� SURJUHV\RQ�
DUDVÕQGDNL�V�UH�RODUDN�� JHQHO� VD÷NDOÕP �26���KDVWDOÕ÷ÕQ�
WDQÕVÕ�LOH�|O�P�DUDVÕQGDNL�V�UH�RODUDN�WDQÕPODQGÕ. Gruplar 

DUDVÕQGDNL�VD÷NDOÕP� log-rank WHVWL� LOH�NDUúÕODúWÕUÕOGÕ. Elde 
HGLOHQ� ELOJLOHULQ� GH÷HUOHQGLULOPHVL� LoLQ� SPSS 22 for 
Windows ELOJLVD\DU� SURJUDPÕ, sD÷NDOÕP� V�resi analizi 
LoLQ�de Kaplan-Meier PHWRGX�NXOODQÕOGÕ� 

%XOJXODU  
Hasta özellikleri 

7RSODP� ��� KDVWD� WDQÕPODQGÕ�� +DVWDODUÕQ� �¶�QGH� WDQÕ�
DQÕQGD� PHWDVWDWLN� KDVWDOÕN� PHYFXWWX�� 8¶LQGH evre-II 
KDVWDOÕN� VDSWDQGÕ� �7DEOR-����+DVWDODUÕQ�PHG\DQ�\DúÕ� ���
(31-69) olup 7¶VL�NDGÕQGÕ. %Hú�KDVWD�asemptomatik iken 3 
KDVWDGD� NDUÕQ� D÷UÕVÕ� YH� úLúOLN� 1 KDVWDGD� NLOR� ND\EÕ 
mevcuttu. On bir KDVWDQÕQ� �¶�QGH� adrenal korteks 
KRUPRQODUÕ� \�NVHN� VDSWDQGÕ�� Bir hastada noradenalin 
G�]H\L� \�NVHN� LNHQ, GL÷HU� LNL� KDVWDGD�dehidroepiandes-
teron (DHEA-S) G�]H\L� \�NVHN� EXOXQGX�� %�W�Q�
KDVWDODUÕQ� ECOG perfoUPDQVODUÕ� 0-1 idi. Metastatik 
KDVWDODUGDQ�ELULQGH�DNFL÷HU�YH�NDUDFL÷HU�PHWDVWD]Õ�GL÷HU�
LNL�KDVWDGD�LVH�L]ROH�NDUDFL÷HU�PHWDVWD]Õ�PHYFXWWX� 
Tedavi ve takip  

0HWDVWDWLN� KDVWDOÕN� EXOXQPD\DQ� 8 hastaya 
OHQIDGHQHNWRPL� \DSÕOPDNVÕ]ÕQ� WUDQVSHULWRQHDO�
DGUHQDOHNWRPL� X\JXODQGÕ� YH� hepsinde FHUUDKL� VÕQÕU�
W�P|UV�]�RODUDN�GH÷HUOHQGLULOGL��.L-���G�]H\OHUL ve W�P|U�
boyutu incelenen KDVWDODUÕQ� �¶LQH�adjuvan tedavi olarak 
PLWRWDQ�X\JXODQGÕ� 
Adjuvan tedavi alan hastalardan sadece �¶VLnde Q�NV�\D 
GD� PHWDVWD]� JHOLúPHdi, GL÷HU� �� KDVWDGD� LVH� DGMXYDQ�
WHGDYL� VRQUDVÕ� Q�NV�JHOLúti ve bunlardan �¶�Qe rerezek-
siyon X\JXODQGÕ�� 0HWDVWDWLN� KDVWDOÕN� JHOLúHQ� �� KDVWDQÕQ�
�¶LQH���KDW tedavi olarak etoposid, doksorubisin, sisplatin 
(EDP) LoHUHQ�UHMLP uygulanGÕ, 1 hasta genel durumunda 
KÕ]OÕ�ER]XOPD�QHGHQL\OH�WHGDYL�EDúODQPDGDQ�kaybedildi.  
øON� KDWWD� IDUNOÕ� WHGDYL� UHMLPOHUL� LOH� WHGDYL� HGLOen de novo 
metastatik 3 hasta takipte progresyon nedeniyle 
kaybedildi. Sadece 1 hasta 2.hat kemoterapi (KT) 
tedavisi alGÕ, GL÷HU� KDVWDODUGD� HN� VLVWHPLN� WHGDYL�
uygulanamaGÕ.  
7�P� JUXSWD�PHG\DQ�26� ����� D\� �����&,� �,9-52,4) idi 
�ùHNLO-���� /RNDO� KDVWDOÕNWD� PHWDVWDWLN KDVWDOÕ÷D� J|UH�
PHG\DQ�26� LVWDWLVWLNVHO� RODUDN�DQODPOÕ� \�NVHN�VDSWDQGÕ�
�VÕUDVÕ\OD� ORNDO� KDVWDOÕN� PHG\DQ� 26������� PHWDVWDWLN�
KDVWDOÕN�PHG\DQ�26� 11,3, p=0,02) �ùHNLO-2).  
7�P�KDVWD�JUXEXQda medyan PFS 4.1ay (CI %0,8-7,3) 
L]OHQGL�� /RNDO� KDVWDOÕN� VRQUDVÕ progrese olanlarda 
medyan PFS [3,5 ay (CI %0,6-2,3)], de novo metastatik 
hastalardan [6,8 ay (CI %0-15)] J|UHFH� N|W�� ROPDNOD�
ELUOLNWH�LVWDWLVWLNVHO�DQODPOÕOÕ÷D�XODúPDGÕ�� 
$GMXYDQ� .7� DOPD\DQ� �� KDVWDQÕQ� �¶sinin; KT alan 5 
KDVWDQÕQ� �¶�Q�Q WDNLSWH� KDVWDOÕk progresyonu ile 
ND\EHGLOGL÷L� J|U�OG��� $GMXYDQ� .7� DODQ� YH� DOPD\DQ�
KDVWDODUGD� VÕUDVÕ\OD�PHG\DQ� 26� �� YH� ��,5 ay olmakla 
ELUOLNWH�� KDVWD� NROODUÕQÕQ� VD\ÕVÕQÕQ� oRN� D]� ROPDVÕ�
QHGHQL\OH� LVWDWLVWLNVHO� DoÕGDQ� DQODPOÕ� RODUDN�
GH÷HUOHQGLULOPHGL��
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Tablo-1. $GUHQRNRUWLNDO�.DQVHU�+DVWD�g]HOOLNOHUL. 

EDP-M: Etoposid, doksorubisin, cisplatin, mitotan; CVD-M: Cisplatin, vinkristin, dakarbazin, mitotan; CEA: Cisplatin, etoposid, doksorubisin. 
*BLOLQPH\HQ�GH÷HU. 

 
 

        
ùHNLO-1. 7�P�KDVWD�JUXEXQGD�JHQHO�VD÷NDOÕP�                                  ùHNLO-�� Lokal ve PHWDVWDWLN�KDVWDOÕNWD�JHQHO�VD÷NDOÕP 

 
7DUWÕúPD� 
AKK QDGLU�J|U�OHQ�ELU�NDQVHU�W�U�G�U (1). Cerrahi tedavi 
N�UDWLI� ROVD� GDKL� �� \ÕOOÕN� \DúDP� V�UHOHUL� HYUH� ,�,,�� ,,, ve 
IV’de VÕUD\OD���������������YH����RODUDN�VDSWDQPÕúWÕU��
$GMXYDQ�WHGDYL�YH�PHWDVWDWLN�KDVWDOÕNWDNL�VLVWHPLN�WHGDYL�
VHoHQHNOHULQGH� GH� EDúDUÕ� RUDQODUÕ� G�ú�NW�U�� +DVWDODUÕQ�
���� NDGDUÕQGD� DGUHQDO� VWHURLG� KRUPRQ� VDOÕQÕPÕQÕQ�
QHGHQ� ROGX÷X� NOLQLN� VHPSWRPODU� J|U�OPHNWHGLU (1,10) 
.OLQL÷LPL]H�EDúYXUDQ�$..¶Oi KDVWDODUGD�OLWHUDW�UGHQ�IDUNOÕ�
RODUDN�GDKD�D]�VÕNOÕNOD�HQGRNULQ�VHPSWRPODU� L]OHQPLúWLU��
+DVWDODUÕQ� ���¶�QGH� JOXNRNRUWLNRLG� DUWÕúÕQD� ED÷OÕ�
D\GHGH� \�]��� KLUúXWL]P� YH� KLSHUWDQVL\RQ� JLEL� úLNk\HWOHU�
LOH�EDúYXUX J|U�OP�úW�U��(Q�VÕN�PHWDVWD]�\HUL� OLWHUDW�UOH�
X\XPOX�RODUDN�NDUDFL÷HU�YH�DNFL÷HU�RODUDN�EXOXQPXúWXU� 
$..¶OHULQ� SULPHU� WHGDYLVL� FHUUDKLGLU�� 7DQÕ� DQÕQGD�
PHWDVWDWLN�ELOH�ROVD�H÷HU� W�P|U� YH�PHWDVWD]ÕQ����’dan 
ID]ODVÕ�oÕNDUÕODELOL\RUVD�UH]HNVL\RQ�G�ú�Q�OHELOLU��&HUUDKL�
VRQUDVÕQGD� DGMXYDQ� WHGDYL\OH� LOJLOL� oDOÕúPDODU� VÕQÕUOÕ�
ROPDNOD� KDOHQ� KDVWD� DOÕPÕ� GHYDP� HGHQ� Efficacy of 
Adjuvant Mitotane Treatment (ADIUVO) oDOÕúPDVÕQGD�
|]HOOLNOH� G�ú�N-orta riskli hastalar, Ki-67 <%10 
KDVWDODUGD� �� \ÕO� DGMXYDQ� PLWRWDQ� oDOÕúPDVÕ�
GH÷HUOHQGLULOPHNWHGLU (11). 

$GMXYDQ� WHGDYLGHNL� |QHPOL� NÕVÕWOÕOÕNODUGDQ� ELULVL� GH� LODFD�
ED÷OÕ� \DQ� HWNL� VÕNOÕ÷ÕQÕQ� \�NVHN� ROPDVÕ� YH� LQWROHUDQV�
QHGHQL\OH� HWNLQ� GR]D� KDVWDODUÕQ� ELU� NÕVPÕQda 
XODúÕODPDPDVÕGÕU��+DVWDODUGD��,��J�J�Q�EDúODQDUDN���-6 
J�Q� LoLQGH� �� J�J�Q� GR]XQD� XODúÕOPDVÕ� YH� NDQ� PLWRWDQ�
G�]H\OHULQLQ� KHU� �-6 haftada ELU� |Oo�OHUHN� ��-20 mg/dL 
G�]H\LQGH�ROPDVÕ�KHGHIOHQPHOLGLU���2).  
1RQPHWDVWDWLN� KDVWDODUÕPÕ]ÕQ� WDPDPÕQGD� WDP 
rezeksiyon uygulanPÕú, Ki-���GH÷HUL������]HULQGH�RODQ�
KDVWDODU� \�NVHN� ULVNOL� NDEXO� HGLOHUHN� �� KDVWDGDQ� �¶LQH�
adjuvan KT YHULOPLúWLU� $GMXYDQ�57��VDGHFH�FHUUDKL�VÕQÕU�
SR]LWLIOL÷L�GXUXPXQGD�GH÷HUOHQGLULOGL÷LQGHQ�KLoELU�KDVWD\D�
57�HQGLNDV\RQX�NRQPDPÕúWÕU����). 
0HWDVWDWLN� $..� LoLQ� VÕQÕUOÕ� VD\ÕGD� WHGDYL� VHoHQH÷L�
mevcuttur. Metastatik $..¶OHUGH mitotan WHN� EDúÕQD� ya 
da sisplatin, etoposid, doxorubisin, streptozosin gibi 
sitotoksik ajanlarla koPELQH� RODUDN� NXOODQÕODELOLr. 
FIRM-ACT oDOÕúPDVÕQGD�EDP-M ile streptozosin-mitotan 
NDUúÕODúWÕUÕOPÕú� ROXp 26�� 3)6� YH� FHYDS� RUDQODUÕQGD 
EDP-0� OHKLQH� DQODPOÕ� \DQÕW� VD÷ODQPÕúWÕU� ����� 0HWDVWD]�
LOH� EDúYXUDQ� \D da metastaz JHOLúHQ� KDVWDODUÕPÕ]ÕQ� �’ü 
EDP-M, �¶L�('3����KDVWD�PLWRWDQ����KDVWD�siklofosfamid, 
vinkristin, dakarbazin, mitotan (CVD-M) ve 1 hasta 
cisplatin, etoposid, doksorubisin (CEA) UHMLPL� DOPÕúWÕU��

<Dú &LQVL\HW 
7DQÕ�

HVQDVÕQGD 
PHWDVWD] 

$GMXYDQ�
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3URJUHV\RQ�
NDGDU�JHoHQ�
V�UH��D\� 

6RQ�GXUXP 
*HQHO�
VD÷NDOÕ
P��D\� 

40 .DGÕQ Yok Var 20 EDP-M 14,6 8,5 Eksitus 30,2 
68 Erkek Yok Var 18 EDP 28,1 3 Eksitus 48,5 
64 .DGÕQ Yok Var 30 - 4  Eksitus 9 
56 .DGÕQ Yok Yok 18 -   <DúÕ\RU 6,2 
46 Erkek Yok Var 12 -   <DúÕ\RU 9 
44 Erkek Yok Yok 40 EDP-M 42,5 3,5 <DúÕ\RU 46,9 
35 .DGÕQ Yok Yok 18 EDP-M 19,5 2,9 <DúÕ\RU 23,1 
35 .DGÕQ Yok Var 38 EDP-M 4.1  <DúÕ\RU 10,3 
31 .DGÕQ Var Yok 42 CVD-M - 1,3 Eksitus 14,7 
35 .DGÕQ Var Yok 22 Mitotan - 11,3 Eksitus 11,3 
69 Erkek Var Yok * CEA - 6.8 Eksitus 8 
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Tablo-1. $GUHQRNRUWLNDO�.DQVHU�+DVWD�g]HOOLNOHUL. 

EDP-M: Etoposid, doksorubisin, cisplatin, mitotan; CVD-M: Cisplatin, vinkristin, dakarbazin, mitotan; CEA: Cisplatin, etoposid, doksorubisin. 
*BLOLQPH\HQ�GH÷HU. 

 
 

        
ùHNLO-1. 7�P�KDVWD�JUXEXQGD�JHQHO�VD÷NDOÕP�                                  ùHNLO-�� Lokal ve PHWDVWDWLN�KDVWDOÕNWD�JHQHO�VD÷NDOÕP 
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Standart VLWRWRNVLN� NHPRWHUDSLOHUOH� L\L� \DQÕW� DOÕQDPD\DQ�
KDVWDODUGD�PROHN�OHU�SDWRJHQH]�WHPHOOL�KHGHI�WHGDYLOHULQ�
GH÷HUOHQGLULOPHVL�LOH�GDKD�L\L�\DQÕW RUDQODUÕ�HOGH�HGLOHELOLU��
Kanser Genom Atlas (TCGA) analizinde 91 adrenal 
NRUWLNDO� W�P|U GH÷HUOHQGLULOGL÷LQGH� K�FUH� E�\�PHVLQGH�
rol alan peptid hormonu kodlayan LQV�OLQ� E�\�PH�
IDNW|U�-2 (IGF-2) DúÕUÕ� HNVSUHV\RQX� YH� K�FUH� VLNOXV�
G�]HQOHQPHVLQGH�URO�DODQ W�P|U�SURWHLQ�53 de (TP53) de 
mutasyon L]OHQPLúWLU (14). 
Anti LQV�OLQ� EHQ]HUL� E�\�PH� IDNW|U�-1 (IGF-1R) 
cixutumumab ya GD�OLQVLWLQLE� LOH� LOJLOL�oDOÕúPDODU�\DSÕOPÕú�

ROXS�|]HOOLNOH�SDUVL\HO�FHYDS�YH�VWDELO�KDVWDOÕN�DoÕVÕQGDQ�
N�o�N� ELU� DOW� JUXSWD� ID\GD� VD÷ODPÕúWÕU�� DQFDN� RUWDODPD�
PFS 6 hafWD�RODUDN�L]OHQPLúWLU (15).  

Sonuç 

$..�� QDGLU� ELU� KDVWDOÕN� ROGX÷XQGDQ� W�P� PHUNH]OHUGH�
GHQH\LP�RUDQODUÕ�NÕVÕWOÕ�ROPDNWDGÕU��3URVSHNWLI�WDVDUODQDQ�
oRN� PHUNH]OL� oDOÕúPDODUGD�� WHGDYL� |QFHVL� PROHN�OHU�
DQDOL]OHULQ� GH� X\JXODQPDVÕ\OD� GHQHQHFHN� WHGDYL�
VHoHQHNOHULQLQ� HWNLQOL÷L� GDKD� VD÷OÕNOÕ� ELU� úHNLOGH�
GH÷HUOHQGLULOHELOLU�� 
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Venous circulation modifications in distal pedicled sural flaps 
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Ö] 
$PDo� %X� UHWURVSHNWLI� oDOÕúPDQÕQ� DPDFÕ, GLVWDO� SHGLN�OO�� VXUDO� IOHSOHUGH� YHQ|]� NRQMHV\RQX� |QOHPHN� LoLQ� YHQ|]�
GRODúÕPGD�\DSÕODQ�modifikasyonun NOLQLN�VRQXoODUÕQÕ�GH÷HUOHQGLUPHNWLU� 

*HUHo YH�<|QWHP: $UDúWÕUPDGD, 1/2 distal bacakta doku defekti olan toplam ��� KDVWD� DPHOL\DW� HGLOGL�� +DVWDODUÕQ�
��¶XQGD� HNVSDQGH� HGLOPLú�� �¶LQGH� LVH� ekspande HGLOPHPLú� GLVWDO� SHGLN�OO�� sXUDO� IOHS� NXOODQÕOGÕ�� 9HQ|]� NRQMHV\RQX�
|QOHPHN�LoLQ� lesser sapheneous vein �/69��IOHELQ�GLVWDO�XFXQGD�DOÕFÕ�DODQGDNL�\�]H\HO�ELU�YHQH�DQDVWRPR]�Hdildi ve 

flebin proksimalinde SHGLN�O�LoLQH�JLUPHGHQ�ED÷ODQGÕ. Hastalar postoperatif 32 ay takip edildi. 

%XOJXODU� 9HQ|]�DQDVWRPR]�\DSÕOPD\DQ�LON�YDNDGD�YHQ|]�NRQMHV\RQ�JHOLúWL��$UDOÕNOÕ� IOHERWRPL�\DSÕOPDVÕQD�UD÷PHQ�
NRQMHV\RQ�JLGHULOHPHGL�YH�IOHSWH�NÕVPL�QHNUR]�JHOLúWL��9HQ|]�DQDVWRPR]�\DSÕODQ����YDNDGD�LVH�YHQ|]�NRQMHV\RQ�YH�
IOHS�ND\EÕ�JLEL�KHUKDQJL�ELU�NRPSOLNDV\RQ�JHOLúPHGL�  

6RQXo� 7HUV� DNÕPOÕ� VXUDO� IOHSOHUGH� YHQ|]� NRQMHV\RQ� NÕVPL� \D� GD� WRWDO� IOHS� ND\EÕ� JLEL� NRPSOLNDV\RQODUÕQÕQ� EDúOÕFD�
nedenidir. LSV peGLN�OH� JLUPHGHQ� ED÷ODQÕUVD� IOHS� SURNVLPDOLQGHNL� GRNXODUÕQ� �D\DN�� YHQ|]� NDQÕ� IOHS� LoLQH�
JLUHPH\HFHNWLU�� %XQD� HN� RODUDN�� DOÕFÕ� DODQ� oHYUHVLQGHNL� ELU� \�]H\HO� YHQ� LOH� /69� DUDVÕQGD� DQDVWRPR]� \DSÕOÕUVD�
anterograd yani GR÷DO� ELU� YHQ|]� G|Q�ú� VD÷ODQDFDNWÕU�� 'R÷DO� ELU� YHQ|]� G|Q�ú� VD÷ODQGÕ÷Õ� LoLQ� YHQ|]� NRQMHV\RQ� YH�
EXQD�ED÷OÕ�NRPSOLNDV\RQODU�GD�JHOLúPH\HFHNWLU� 

$QDKWDU�6|]F�NOHU� Distal pHGLN�OO��sural flep, flep yDúDPÕ, vHQ|]�dRODúÕP�PRGLILNDV\RQODUÕ. 

 
Abstract 
Aim: The aim of this retrospective study was to evaluate the clinical results of the efficacy of a modification in the 
venous circulation of the distal pedicled sural flap so as to diminish the venous congestion. 

Materials and Methods: Fifteen patients presenting with tissue defects in the distal half of the leg were 
reconstructed with distal pedicled sural flaps. In 10 out of 15 patients, the sural flaps were preexpanded before 
transposition. The lesser saphenous vein was ligated at the proximal end of the flap before entering the pedicle and 
distal end of the vein was also anastomosed to a superficial leg vein to improve the venous congestion in the flap. 
The patients were followed up for 32 months postoperatively. 

Results: Partial flap necrosis was observed in the first patient of the series where a venous anastomosis was not 
performed, despite the vein ligation in the proximal entry to the flap. In the remaining 14 patients where a venous 
anastomosis was performed no flap necrosis was observed.  

Conclusion: Venous congestion is the main factor leading to partial or total flap necrosis in distally based sural flaps. 
If the lesser saphenous vein is ligated before entry to the pedicle, the venous blood of the foot could not enter the 
flap, but still venous congestion could ocur in flap circulation. To improve the venous congestion an additional veous 
anastomosis between the lesser saphenous vein and a superficial vein around the recipient area a natural venous 
return could be facilitated and potential complications could be avoided. 

Keywords: Distally pedicled sural flap, flap viability, modifications of venous circulation. 
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JLUHPH\HFHNWLU�� %XQD� HN� RODUDN�� DOÕFÕ� DODQ� oHYUHVLQGHNL� ELU� \�]H\HO� YHQ� LOH� /69� DUDVÕQGD� DQDVWRPR]� \DSÕOÕUVD�
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Abstract 
Aim: The aim of this retrospective study was to evaluate the clinical results of the efficacy of a modification in the 
venous circulation of the distal pedicled sural flap so as to diminish the venous congestion. 

Materials and Methods: Fifteen patients presenting with tissue defects in the distal half of the leg were 
reconstructed with distal pedicled sural flaps. In 10 out of 15 patients, the sural flaps were preexpanded before 
transposition. The lesser saphenous vein was ligated at the proximal end of the flap before entering the pedicle and 
distal end of the vein was also anastomosed to a superficial leg vein to improve the venous congestion in the flap. 
The patients were followed up for 32 months postoperatively. 

Results: Partial flap necrosis was observed in the first patient of the series where a venous anastomosis was not 
performed, despite the vein ligation in the proximal entry to the flap. In the remaining 14 patients where a venous 
anastomosis was performed no flap necrosis was observed.  

Conclusion: Venous congestion is the main factor leading to partial or total flap necrosis in distally based sural flaps. 
If the lesser saphenous vein is ligated before entry to the pedicle, the venous blood of the foot could not enter the 
flap, but still venous congestion could ocur in flap circulation. To improve the venous congestion an additional veous 
anastomosis between the lesser saphenous vein and a superficial vein around the recipient area a natural venous 
return could be facilitated and potential complications could be avoided. 
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|QOHPHN�LoLQ� lesser sapheneous vein �/69��IOHELQ�GLVWDO�XFXQGD�DOÕFÕ�DODQGDNL�\�]H\HO�ELU�YHQH�DQDVWRPR]�Hdildi ve 

flebin proksimalinde SHGLN�O�LoLQH�JLUPHGHQ�ED÷ODQGÕ. Hastalar postoperatif 32 ay takip edildi. 
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$QDKWDU�6|]F�NOHU� Distal pHGLN�OO��sural flep, flep yDúDPÕ, vHQ|]�dRODúÕP�PRGLILNDV\RQODUÕ. 
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Aim: The aim of this retrospective study was to evaluate the clinical results of the efficacy of a modification in the 
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Materials and Methods: Fifteen patients presenting with tissue defects in the distal half of the leg were 
reconstructed with distal pedicled sural flaps. In 10 out of 15 patients, the sural flaps were preexpanded before 
transposition. The lesser saphenous vein was ligated at the proximal end of the flap before entering the pedicle and 
distal end of the vein was also anastomosed to a superficial leg vein to improve the venous congestion in the flap. 
The patients were followed up for 32 months postoperatively. 

Results: Partial flap necrosis was observed in the first patient of the series where a venous anastomosis was not 
performed, despite the vein ligation in the proximal entry to the flap. In the remaining 14 patients where a venous 
anastomosis was performed no flap necrosis was observed.  

Conclusion: Venous congestion is the main factor leading to partial or total flap necrosis in distally based sural flaps. 
If the lesser saphenous vein is ligated before entry to the pedicle, the venous blood of the foot could not enter the 
flap, but still venous congestion could ocur in flap circulation. To improve the venous congestion an additional veous 
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performed, despite the vein ligation in the proximal entry to the flap. In the remaining 14 patients where a venous 
anastomosis was performed no flap necrosis was observed.  
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$OW� HNVWUHPLWH� YH� D\DNWDNL� \XPXúDN� GRNX� GHIHNWOHULQLQ�
NDSDWÕOPDVÕ�|QHPOL�]RUOXNODU�LoHUPHNWHGLU��%X�GHIHNWOHULQ�
NDSDWÕOPDVÕQGD� WHUV� DNÕPOÕ� VXUDO� IOHS�� oHúLWOL�
PRGLILNDV\RQODUOD� VÕN� NXOODQÕODQ� ELU� FHUUDKL� VHoHQHN�
ROPXúWXU�� %X� IOHSWH� NÕVPL� YH\D� WRWDO� IOHS� ND\EÕ� JLEL�
NRPSOLNDV\RQ�RUDQODUÕ�\�NVHNWLU�YH EXQXQ�EDúOÕFD�QHGHQL�
GH� YHQ|]� NRQMHV\RQGXU�� %X� oDOÕúPDGD� V|]� NRQXVX�
NRPSOLNDV\RQODUÕ� D]DOWPDN� LoLQ� WHUV� DNÕPOÕ� VXUDO� IOHS��
YHQ|]� GRODúÕP� DoÕVÕQGDQ� PRGLIL\H� HGLOHUHN� NXOODQÕOGÕ� 
lesser sapheneous vein (LSV) flep proksimalinde 

SHGLN�OH JLUPHGHQ� ED÷ODQGÕ� YH� IOHS� GLVWDOLQGH� LVH DOÕFÕ�
DODQ� \DNÕQÕQGDNL� \�]H\HO� ELU� YHQH�� DQDVWRPR]� \DSÕOGÕ� 
7RSODP� ��� KDVWDQÕQ� ��¶XQGD�� IOHS� HNVSDQGH� HGLOHUHN�
LQWHUSRODV\RQ� IOHEL� úHNOLQGH�� NDODQ� �¶LQGH� LVH� HNVSDQGH�
HGLOPHGHQ�� DGD� IOHEL� úHNOLQGH� NXOODQÕOGÕ�� dDOÕúPDGD� LON�
vakada sadece LSV, SHGLN�OH�JLUPHGHQ ED÷ODQGÕ�DQFDN�
YHQ|]� NRQMHV\RQ� HQJHOOHQHPHGL�� 6RQUDNLOHUGH� LVH� /69 

KHP�SHGLN�OH�JLUPHGHQ�ED÷ODQGÕ hem de flep distalinde 

DOÕFÕ� DODQ� \DNÕQÕQGDNL� \�]H\HO� ELU� YHQH� DQDVWRPR]�
\DSÕOGÕ�� 9HQ� DQDVWRPR]X� \DSÕODQ� YDNDODUGD�� YHQ|]�
NRQMHV\RQ�YH�IOHS�ND\EÕ�J|U�OPHGL�� 

'LVWDO�SHGLN�OO��VXUDO�IOHSOHUGH�\DSÕODQ�EX�YHQ|]�GRODúÕP�
PRGLILNDV\RQODUÕ� LOH� IOHS� \DúDPÕ� DUWWÕUÕODUDN� ���� GLVWDO�
bacak ve ayaktaki yumuúDN� GRNX� GHIHNWOHULQLQ�
NDSDWÕOPDVÕQGD� J�YHQOL� ELU� FHUUDKL� WHGDYL� VHoHQH÷L�
JHOLúWLULOHELOLU� 

Gereç ve Yöntem 

Retrospektif klinik bir DUDúWÕUPD olan oDOÕúPDPÕ] LoLQ 

yerel etik kuruldan onam DOÕQGÕ� Bu oDOÕúPDGD� \Dú 

RUWDODPDVÕ 40 (23-57) olan ��¶L erkek, �¶� NDGÕQ� toplam 

15 hasta ameliyat edildi. /H]\RQODUÕQ �¶X travma, �¶� 

\DQÕN NRQWUDNW�U�� �¶VL trofik �OVHUH ED÷OÕ doku defektiydi. 

/H]\RQODUÕQ �¶VL ayak dorsumu, �¶� ayak laterali, �¶VL 
ayak WRSX÷X ve �¶� 1/2 distal bacak \HUOHúLPOL\GL� 
+DVWDODUÕQ ��¶XQGD ekspande HGLOPLú� �¶LQGH ise 

ekspande HGLOPHPLú� 13x10 - 18x9 cm ER\XWODUÕQGD ters 

aNÕPOÕ sural veno-n|UR adipofasiyal flep NXOODQÕOGÕ� 
$PHOL\DWODU� VSLQDO� DQDVWH]L� DOWÕQGD�� SURQ� �\�]� �VW���
SR]LV\RQGD� \DSÕOGÕ�� +DVWDODU�� SRVWRSHUDWLI� G|QHPGH�
ortalama 32 ay (4 ay-��\ÕO��V�UH\OH�L]OHQGL�� 
&HUUDKL�7HNQLN�� ODWHUDO�PDOOHRO� LOH�DúLO� WHQGRQX�DUDVÕQGD�
oL]LOHQ� WUDQVYHUV� ELU� oL]JLQLQ� RUWD� QRNWDVÕQGDQ�� SRSOLWHDO�
IRVVDQÕQ�RUWD�QRNWDVÕQD�oL]LOHQ�ELU�oL]JL� LOH�/69�YH�VXUDO�
VLQLULQ� WUDVHVL� EHOLUOHQGL�� )OHS�� FLOW� DGDVÕ� YH� SHGLN�O� EX�
oL]JL� �]HULQGH� RODFDN� úHNLOGH� IOHS� oL]LPL� \DSÕOGÕ�� 'HIHNW�
DODQÕQ�ER\XWODUÕQD�ED÷OÕ�RODUDN�� IOHS�ER\XWODUÕ� YH�G|QPH�
QRNWDVÕQD� �pivot point, lDWHUDO� PDOOHRO�Q� �-8 cm 

SURNVLPDOL��ED÷OÕ�RODUDN�GD�SHGLN�O�Q�X]XQOX÷X�EHOLUOHQGL�
�ùHNLO-1). Flepler, 3-5 cm JHQLúOL÷LQGHNL� SHGLN�O�
�]HULQGHQ� NDOGÕUÕOGÕ�� øQWHUSRODV\RQ� \DSÕODQ� IOHSOHUGH��
SHGLN�O� LoLQGHNL� YDVN�OHU� \DSÕODUÕQ� NRUXQPDVÕ� LoLQ 1,5-2 

FP� JHQLúOL÷LQGH� ELU� FLOW� úHULGL�� SHGLN�O� ER\XQFD� VD÷ODP�
EÕUDNÕOGÕ� 

 
ùHNLO-1. a. 6D÷� EDFDN� PHGLDO� \�]GHNL� GRNX� GHIHNWLQLn  

LQWUDRSHUDWLI�J|U�Q�P���b. 6D÷�EDFDN�SRVWHULRU�\�]GH�
GLVWDO�SHGLN�OO��VXUDO�IOHELQ�oL]LPL� 

P: PHGLN�O��33: Pivot point, LSV: Lesser saphenous vein’LQ�ED÷ODQGÕ÷Õ�
nokta. 

%�W�Q�IOHSOHUGH��IOHEH�YHQ|]�NDQ�JLULúLQL�HQJHOOHPHN�LoLQ�
/69� SHGLN�OH� JLUPHGHQ ED÷ODQGÕ�� $\UÕFD� LON� KDVWDGD�
�HNVSDQGH� IOHS� NXOODQÕODQ� �� VDDW� DUDOÕNODU� LOH� ��� VDDW�
IOHERWRPL� \DSÕOGÕ�� NDODQ� ��� KDVWDGD� /69 defekt alan 

oHYUHVLQGHNL \�]H\HO�ELU�YHQH��DQDVWRPR]�\DSÕOGÕ��ùHNLO-
2,3).  

 
ùHNLO-�� 'LVWDO� SHGLN�OO�� VXUDO� IOHSOHUGH� \DSÕODQ� YHQ|]� GRODúÕP�
PRGLILNDV\RQXQXQ� úHPDWLN� oL]LPL�� a. )OHS� NDOGÕUÕOÕUNHQ� /69¶QLQ�
IOHS� SHGLN�O�QH� JLUPHGHQ� ED÷ODQPDVÕ�� b. Flebin defekt alana 

DGDSWDV\RQX�VÕUDVÕQGD�/69¶QLQ \�]H\HO�ELU�YHQH�DQDVWRPR]X� 
F: Flep, LSV: Lesser sapheneous vein, LSVb: /69¶QLQ� IOHS�
proksimalindH�SHGLN�OH�JLUPHGHQ�ED÷ODQGÕ÷Õ� QRNWD��/69D: /69¶QLQ� IOHS�
GLVWDOLQGH� \�]H\HO� ELU� YHQH� DQDVWRPR]� \DSÕOGÕ÷Õ� QRNWD�� /P: Lateral 

malleol, Mm: Medial malleol, P: PHGLN�O��3I: Popliteal fossa, Ss: Sural 

sinir, Yv: <�]H\HO�YHQ� 

ùHNLO����'LVWDO� SHGLN�OO�� VXUDO� ÀHSOHUGH� \DSÕODQ� YHQ|]� GRODúÕP�PRGL¿�
NDV\RQXQXQ� úHPDWLN� oL]LPL�� D�� )OHS� NDOGÕUÕOÕUNHQ� /69¶QLQ� ÀHS�
SHGLN�O�QH� JLUPHGHQ� ED÷ODQPDVÕ�� E�� )OHELQ� GHIHNW� DODQD�
DGDSWDV\RQX�VÕUDVÕQGD�/69¶QLQ�\�]H\HO�ELU�YHQH�DQDVWRPR]X�
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ùHNLO-3. /69¶QLQ� IOHS� DOÕFÕ� DODQGD \�]H\HO� ELU� YHQH� Xo-uca 

anastomozu. Uzun ok, LSV�� .ÕVD� RN, \�]H\HO� YHQ; 
<ÕOGÕ]� DQDVWRPR]�QRNWDVÕ�� 

Ekspande HGLOHQ�IOHSOHUGH��LON�VHDQVWD�IOHS�GRQ|U�DODQÕQD�
240-400 mL¶OLN� GRNX� JHQLúOHWLFL� \HUOHúWLULOGL� YH� GRNX�
JHQLúOHWLFL���-40 mL L]RWRQLN�LOH�úLúLULOGL��<DNODúÕN���KDIWD�
VRQUD� EDúODQDUDN� KDIWDGD� LNL� NH]� ROPDN� �]HUH� GRNX�
JHQLúOHWLFLQLQ�KDFPLQH�ED÷OÕ�RODUDN����-50 mL izotonik ile 
úLúLULOGL�� (NVSDQGH� HGLOHQ� IOHSOHU� LVWHQLOHQ� ER\XWODUD�
XODúWÕ÷ÕQGD� NDOGÕUÕOGÕ� YH� LQWHUSRODV\RQ� \DSÕODUDN�� GHIHNW�
alana adapte edLOGL��ùHNLO-4).  

 
ùekil-4. a. %DFDN�SRVWHULRU�\�]GH�HNVSDQGH�HGLOPLú�VXUDO�IOHS� 

b. Flebin defekt alana adaptasyonu. 

$GDSWDV\RQGDQ� �� KDIWD� VRQUD�� IOHSOHULQ� SHGLN�OOHUL�
kesilerek, DGDSWDV\RQODUÕ� WDPDPODQGÕ� �ùHNLO-5). 
(NVSDQGH�HGLOPH\HQ�IOHSOHU��DGD�IOHEL�úHNOLQGH�NDOGÕUÕOÕS��
GHIHNW� DODQD� DGDSWH� HGLOGL� �ùHNLO-6,7). Ekspande edilen 
IOHSOHULQ� GRQ|U� DODQODUÕ� SULPHU� NDSDWÕOGÕ�� HNVSDQGH�
HGLOPH\HQ�IOHSOHULQ�GRQ|U�DODQODUÕ�LVH�NÕVPL�NDOÕQOÕNOÕ��GHUL�
JUHIWOHUL�LOH�NDSDWÕOGÕ� 

 
ùHNLO-5. Flebin ilk adaptasyonundan 3 hDIWD�VRQUD�SHGLN�O�Q�Q�

NHVLOHUHN�DGDSWDV\RQXQXQ�WDPDPODQPÕú�KDOL�� 
 

 
ùHNLO-6. a. (NVSDQGH� HGLOPHGHQ� NXOODQÕODQ� VXUDO� IOHELQ� VD÷�

EDFDN�SRVWHULRU�\�]GHNL�oL]LPL�� 
b. )OHELQ� NDOGÕUÕOGÕNWDQ� VRQUD� FLOW� DOWÕ� W�QHOGHQ�
JHoLULOHUHN� GHIHNW� DODQD� WDúÕQPDVÕ�� /69�� /69¶QLQ�
ED÷ODQGÕ÷Õ�QRNWD� 
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ùHNLO-3. /69¶QLQ� IOHS� DOÕFÕ� DODQGD \�]H\HO� ELU� YHQH� Xo-uca 

anastomozu. Uzun ok, LSV�� .ÕVD� RN, \�]H\HO� YHQ; 
<ÕOGÕ]� DQDVWRPR]�QRNWDVÕ�� 

Ekspande HGLOHQ�IOHSOHUGH��LON�VHDQVWD�IOHS�GRQ|U�DODQÕQD�
240-400 mL¶OLN� GRNX� JHQLúOHWLFL� \HUOHúWLULOGL� YH� GRNX�
JHQLúOHWLFL���-40 mL L]RWRQLN�LOH�úLúLULOGL��<DNODúÕN���KDIWD�
VRQUD� EDúODQDUDN� KDIWDGD� LNL� NH]� ROPDN� �]HUH� GRNX�
JHQLúOHWLFLQLQ�KDFPLQH�ED÷OÕ�RODUDN����-50 mL izotonik ile 
úLúLULOGL�� (NVSDQGH� HGLOHQ� IOHSOHU� LVWHQLOHQ� ER\XWODUD�
XODúWÕ÷ÕQGD� NDOGÕUÕOGÕ� YH� LQWHUSRODV\RQ� \DSÕODUDN�� GHIHNW�
alana adapte edLOGL��ùHNLO-4).  

 
ùekil-4. a. %DFDN�SRVWHULRU�\�]GH�HNVSDQGH�HGLOPLú�VXUDO�IOHS� 

b. Flebin defekt alana adaptasyonu. 

$GDSWDV\RQGDQ� �� KDIWD� VRQUD�� IOHSOHULQ� SHGLN�OOHUL�
kesilerek, DGDSWDV\RQODUÕ� WDPDPODQGÕ� �ùHNLO-5). 
(NVSDQGH�HGLOPH\HQ�IOHSOHU��DGD�IOHEL�úHNOLQGH�NDOGÕUÕOÕS��
GHIHNW� DODQD� DGDSWH� HGLOGL� �ùHNLO-6,7). Ekspande edilen 
IOHSOHULQ� GRQ|U� DODQODUÕ� SULPHU� NDSDWÕOGÕ�� HNVSDQGH�
HGLOPH\HQ�IOHSOHULQ�GRQ|U�DODQODUÕ�LVH�NÕVPL�NDOÕQOÕNOÕ��GHUL�
JUHIWOHUL�LOH�NDSDWÕOGÕ� 

 
ùHNLO-5. Flebin ilk adaptasyonundan 3 hDIWD�VRQUD�SHGLN�O�Q�Q�

NHVLOHUHN�DGDSWDV\RQXQXQ�WDPDPODQPÕú�KDOL�� 
 

 
ùHNLO-6. a. (NVSDQGH� HGLOPHGHQ� NXOODQÕODQ� VXUDO� IOHELQ� VD÷�

EDFDN�SRVWHULRU�\�]GHNL�oL]LPL�� 
b. )OHELQ� NDOGÕUÕOGÕNWDQ� VRQUD� FLOW� DOWÕ� W�QHOGHQ�
JHoLULOHUHN� GHIHNW� DODQD� WDúÕQPDVÕ�� /69�� /69¶QLQ�
ED÷ODQGÕ÷Õ�QRNWD� 
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ùHNLO-7. a. 'HIHNW�DODQD�WDúÕQDQ�IOHELQ�GLVWDO�XFXQGDNL�/69¶QLQ�

DOÕFÕ� DODQGDNL� ELU� \�]H\HO� YHQH� DQDVWRPR]X�� 
b. )OHS�DGDSWDV\RQXQXQ�WDPDPODQPÕú�KDOL� 

 

%XOJXODU 

Flebotomi \DSÕODQ ilk hastada, LON� �� VDDWWH� YHQ|]�
NRQMHV\RQ�JHOLúPH\H EDúODGÕ��øON�VDDWOHUGH�NHQGLOL÷LQGHQ�
ERúDODQ� YHQ|]� NDQ�� LOHUOH\HQ� VDDWOHUGH� NDWHWHULQ�
WÕNDQPDVÕ� YH� /69¶QLQ� WURPER]H� ROPDVÕ� VRQXFX�� IOHS�
GLVWDOLQGHQ� ERúDOWÕODPDGÕ÷Õ� LoLQ� NRQMHV\RQ� GHYDP� HWWL�
�ùHNLO-8) YH� VRQXoWD� IOHELQ� GLVWDO� XFXQGD�� NÕVPL nekroz 
JHOLúWL�� /69� DQDVWRPR]X� \DSÕODQ� VRQUDNL� ��� KDVWDGD� 
IOHSOHULQ� KLoELULQGH� YHQ|]� NRQMHV\RQ� YH\D� NÕVPL� \D� GD�
WRWDO�IOHS�QHNUR]X�JHOLúPHGL��ùHNLO-9). 

 
ùHNLO-��� /69¶QLQ� DOÕFÕ� DODQGDNL� ELU� \�]H\HO� YHQH� DQDVWRPR]�

\DSÕOPDGÕ÷Õ� DQFDN� ELU� NDWHWHU� \DUGÕPÕ\OD� IOHERWRPL�
\DSÕODQ ELU� IOHSWH� SRVWRSHUDWLI� ���� VDDWWH� JHOLúHQ�
YHQ|]�NRQMHV\RQ� 

 
ùHNLO-9. a. (NVSDQGH� HGLOHUHN� NXOODQÕODQ� ELU� VXUDO� IOHELQ�

SRVWRSHUDWLI�����D\GDNL�J|U�Q�P� 
b. (NVSDQGH� HGLOPHGHQ� NXOODQÕODQ� ELU� VXUDO� IOHELQ�
SRVWRSHUDWLI����D\GDNL�J|U�Q�P�� 

 

7DUWÕúPD 

7HUV� DNÕPOÕ� VXUDO� IOHSOHUGH� YHQ|]� NRQMHV\RQ�� NÕVPL� FLOW�
QHNUR]X� YH� WRWDO� IOHS� ND\EÕ� JLEL� NRPSOLNDV\RQODUÕQ�
J|U�OPH RUDQÕ (%4,8-���� \�NVHNWLU� ��-3). Bu 
NRPSOLNDV\RQODUÕ� D]DOWPDN� LoLQ� IOHS� GL]D\QÕQGD� oHúLWOL�
PRGLILNDV\RQODU� \DSÕOPÕúWÕU� ��-���� %X� IOHSOHU� D\UÕFD�
geciktirme (delay�� \DSÕODUDN�GD�NXOODQÕOPÕúWÕU� �������<LQH�
GH� LVWHQLOHQ� G�]H\H� LQGLULOHPHPLúWLU�� %X�
NRPSOLNDV\RQODUÕQ� WHPHO� QHGHQL� IOHSWH� GR÷DO� ELU� YHQ|]�
DNÕPÕQ� VD÷ODQDPDPDVÕGÕU�� 'R÷DO� ELU� YHQ|]� DNÕP�
ROPDGÕ÷Õ� V�UHFH�� IOHELQ� YHQ|]� \�N�� DUWPDNWD�� EX� GD�
YHQ|]� NRQMHV\RQXQ� WHWLNOHGL÷L� NRPSOLNDV\RQODUD� QHGHQ�
ROPDNWDGÕU��%X�IOHSOHUGH�YHQ|]�NRQMHV\RQX D]DOWPDN�LoLQ�
oHúLWOL GHQH\VHO� YH� NOLQLN� oDOÕúPDODUGD� YHQ|]� GRODúÕP�
PRGLILNDV\RQODUÕ�\DSÕOPÕúWÕU����-12). 
%X� GRODúÕP� PRGLILNDV\RQODUÕ� WHPHO� RODUDN� �o� IDUNOÕ�
úHNLOGH�\DSÕOPÕúWÕU� 
1-)OHELQ� GLVWDO� XFXQGDNL� /69¶GHQ� DUDOÕNOÕ� IOHERWRPL�
\DSÕOPÕúWÕU����-13). 
2-LS9� IOHELQ� SURNVLPDO� XFXQGD� SHGLN�OH� JLUPHGHQ�
ED÷ODQPÕúWÕU��������� 
3-)OHELQ� GLVWDO� XFXQGDNL� /69� DOÕFÕ� DODQGDNL� \�]H\HO� ELU�
YHQH��DQDVWRPR]�HGLOPLúWLU������������ 
$PD� IOHSWHNL� YHQ|]� \�N�� D]DOWPDN� LoLQ� /69¶QLQ� KHP�
IOHEH� JLUPHGHQ� ED÷ODQGÕ÷Õ� KHP� GH� IOHS� oÕNÕúÕQda DOÕFÕ�
DODQGDNL� \�]H\HO� ELU� YHQH� DQDVWRPR]� \DSÕOGÕ÷Õ� ELU� IOHS�
PRGLILNDV\RQXQD��OLWHUDW�UGH�UDVWODQPDPÕúWÕU� 
7HUV� DNÕPOÕ� EX� IOHELQ�arteriyel YH� YHQ|]� DNÕP�|]HOOLNOHUL�
LQFHOHQGL÷LQGH� GR÷DO olmayan bir kan DNÕPÕQD sahip 
ROGX÷X� J|U�O�U�� )OHELQ�arteriyel kan DNÕPÕ� VXUDO� VLQLU� YH�
/69¶QLQ�oHYUHVLQGHNL�arteriyel D÷� WDUDIÕQGDQ�VD÷ODQÕU�YH�
YHQ|]� NDQ� DNÕPÕ� LVH� /69¶QLQ� oHYUHVLQGHNL� NROODWHUDO�
(comitant�� YHQOHU� WDUDIÕQGDQ� WHUV� \|QGH� �retrograd) 
DNDUDN� VD÷ODQÕU� ��������� )OHELQ ters DNÕPOÕ 
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ùHNLO-7. a. 'HIHNW�DODQD�WDúÕQDQ�IOHELQ�GLVWDO�XFXQGDNL�/69¶QLQ�

DOÕFÕ� DODQGDNL� ELU� \�]H\HO� YHQH� DQDVWRPR]X�� 
b. )OHS�DGDSWDV\RQXQXQ�WDPDPODQPÕú�KDOL� 

 

%XOJXODU 

Flebotomi \DSÕODQ ilk hastada, LON� �� VDDWWH� YHQ|]�
NRQMHV\RQ�JHOLúPH\H EDúODGÕ��øON�VDDWOHUGH�NHQGLOL÷LQGHQ�
ERúDODQ� YHQ|]� NDQ�� LOHUOH\HQ� VDDWOHUGH� NDWHWHULQ�
WÕNDQPDVÕ� YH� /69¶QLQ� WURPER]H� ROPDVÕ� VRQXFX�� IOHS�
GLVWDOLQGHQ� ERúDOWÕODPDGÕ÷Õ� LoLQ� NRQMHV\RQ� GHYDP� HWWL�
�ùHNLO-8) YH� VRQXoWD� IOHELQ� GLVWDO� XFXQGD�� NÕVPL nekroz 
JHOLúWL�� /69� DQDVWRPR]X� \DSÕODQ� VRQUDNL� ��� KDVWDGD� 
IOHSOHULQ� KLoELULQGH� YHQ|]� NRQMHV\RQ� YH\D� NÕVPL� \D� GD�
WRWDO�IOHS�QHNUR]X�JHOLúPHGL��ùHNLO-9). 

 
ùHNLO-��� /69¶QLQ� DOÕFÕ� DODQGDNL� ELU� \�]H\HO� YHQH� DQDVWRPR]�

\DSÕOPDGÕ÷Õ� DQFDN� ELU� NDWHWHU� \DUGÕPÕ\OD� IOHERWRPL�
\DSÕODQ ELU� IOHSWH� SRVWRSHUDWLI� ���� VDDWWH� JHOLúHQ�
YHQ|]�NRQMHV\RQ� 

 
ùHNLO-9. a. (NVSDQGH� HGLOHUHN� NXOODQÕODQ� ELU� VXUDO� IOHELQ�

SRVWRSHUDWLI�����D\GDNL�J|U�Q�P� 
b. (NVSDQGH� HGLOPHGHQ� NXOODQÕODQ� ELU� VXUDO� IOHELQ�
SRVWRSHUDWLI����D\GDNL�J|U�Q�P�� 

 

7DUWÕúPD 

7HUV� DNÕPOÕ� VXUDO� IOHSOHUGH� YHQ|]� NRQMHV\RQ�� NÕVPL� FLOW�
QHNUR]X� YH� WRWDO� IOHS� ND\EÕ� JLEL� NRPSOLNDV\RQODUÕQ�
J|U�OPH RUDQÕ (%4,8-���� \�NVHNWLU� ��-3). Bu 
NRPSOLNDV\RQODUÕ� D]DOWPDN� LoLQ� IOHS� GL]D\QÕQGD� oHúLWOL�
PRGLILNDV\RQODU� \DSÕOPÕúWÕU� ��-���� %X� IOHSOHU� D\UÕFD�
geciktirme (delay�� \DSÕODUDN�GD�NXOODQÕOPÕúWÕU� �������<LQH�
GH� LVWHQLOHQ� G�]H\H� LQGLULOHPHPLúWLU�� %X�
NRPSOLNDV\RQODUÕQ� WHPHO� QHGHQL� IOHSWH� GR÷DO� ELU� YHQ|]�
DNÕPÕQ� VD÷ODQDPDPDVÕGÕU�� 'R÷DO� ELU� YHQ|]� DNÕP�
ROPDGÕ÷Õ� V�UHFH�� IOHELQ� YHQ|]� \�N�� DUWPDNWD�� EX� GD�
YHQ|]� NRQMHV\RQXQ� WHWLNOHGL÷L� NRPSOLNDV\RQODUD� QHGHQ�
ROPDNWDGÕU��%X�IOHSOHUGH�YHQ|]�NRQMHV\RQX D]DOWPDN�LoLQ�
oHúLWOL GHQH\VHO� YH� NOLQLN� oDOÕúPDODUGD� YHQ|]� GRODúÕP�
PRGLILNDV\RQODUÕ�\DSÕOPÕúWÕU����-12). 
%X� GRODúÕP� PRGLILNDV\RQODUÕ� WHPHO� RODUDN� �o� IDUNOÕ�
úHNLOGH�\DSÕOPÕúWÕU� 
1-)OHELQ� GLVWDO� XFXQGDNL� /69¶GHQ� DUDOÕNOÕ� IOHERWRPL�
\DSÕOPÕúWÕU����-13). 
2-LS9� IOHELQ� SURNVLPDO� XFXQGD� SHGLN�OH� JLUPHGHQ�
ED÷ODQPÕúWÕU��������� 
3-)OHELQ� GLVWDO� XFXQGDNL� /69� DOÕFÕ� DODQGDNL� \�]H\HO� ELU�
YHQH��DQDVWRPR]�HGLOPLúWLU������������ 
$PD� IOHSWHNL� YHQ|]� \�N�� D]DOWPDN� LoLQ� /69¶QLQ� KHP�
IOHEH� JLUPHGHQ� ED÷ODQGÕ÷Õ� KHP� GH� IOHS� oÕNÕúÕQda DOÕFÕ�
DODQGDNL� \�]H\HO� ELU� YHQH� DQDVWRPR]� \DSÕOGÕ÷Õ� ELU� IOHS�
PRGLILNDV\RQXQD��OLWHUDW�UGH�UDVWODQPDPÕúWÕU� 
7HUV� DNÕPOÕ� EX� IOHELQ�arteriyel YH� YHQ|]� DNÕP�|]HOOLNOHUL�
LQFHOHQGL÷LQGH� GR÷DO olmayan bir kan DNÕPÕQD sahip 
ROGX÷X� J|U�O�U�� )OHELQ�arteriyel kan DNÕPÕ� VXUDO� VLQLU� YH�
/69¶QLQ�oHYUHVLQGHNL�arteriyel D÷� WDUDIÕQGDQ�VD÷ODQÕU�YH�
YHQ|]� NDQ� DNÕPÕ� LVH� /69¶QLQ� oHYUHVLQGHNL� NROODWHUDO�
(comitant�� YHQOHU� WDUDIÕQGDQ� WHUV� \|QGH� �retrograd) 
DNDUDN� VD÷ODQÕU� ��������� )OHELQ ters DNÕPOÕ 
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NDOGÕUÕOPDVÕQÕQ NDoÕQÕOPD] sonucu olarak, LSV flebin 
GLVWDO� XFXQGD� ED÷ODQPDNWDGÕU�� /69� IOHS� GLVWDOLQGH�
ED÷ODQGÕ÷Õ� LoLQ� GH� IOHSWH GR÷DO� ELU� YHQ|] G|Q�ú�
ROPDPDNWDGÕU��%X�GXUXPGD�KHP�IOHELQ�NHQGL�YHQ|]�NDQÕ��
hem de ayaktan gelen YHQ|]� NDQ�� IOHELQ� YHQ|]� NDQ�
\�N�Q�� DUWWÕUPDNWD�� EX� GD� YHQ|] konjesyona neden 
ROPDNWDGÕU� ������ <XNDUÕGD� EHOLUWLOHQ� YHQ|]� DNÕP�
PRGLILNDV\RQODUÕQÕQ� �¶�QGH� GH� IOHSWH� GR÷DO� ELU� YHQ|]�
G|Q�ú�VD÷ODQDPDPÕúWÕU� 
%LULQFL� PRGLILNDV\RQGD�� IOHELQ� NHQGL� YHQ|]� NDQÕQD� HN�
olarak ayaktan gelen YHQ|]� NDQ� GD� IOHEH� JLUPLúWLU��
Flebotomi LOH� NDWHWHULQ� YH\D� YHQLQ� WÕNDQPDVÕ� VRQXFX�
IOHSWHNL� EX� YHQ|]� NDQ� \�N�� \HWHUOL G�]H\GH�
ERúDOWÕODPDPÕúWÕU� 
øNLQFL� PRGLILNDV\RQGD�� VDGHFH� D\DNWDQ� JHOHQ YHQ|]�
NDQÕQ�IOHEH�JLULúL�HQJHOOHQPLúWLU�DQFDN��IOHELQ�NHQGL�YHQ|]�
NDQÕ�� /69¶QLQ� oHYUHVLQGHNL� N�o�N� NROODWHUDl venlerden 
WHUV�\|QGH�DNDUDN��\HWHUOL�G�]H\GH�ERúDODPDPÕúWÕU 
ho�QF��PRGLILNDV\RQGD�� IOHSWH G�]�ELU�YHQ|]�DNÕú�\|Q��
VD÷ODQPDNOD�ELUOLNWH� flebin kendi YHQ|] NDQÕQD ek olarak 
ayaktan gelen YHQ|] kan da flebe girPLú�YH IOHELQ�YHQ|]�
NDQ�\�N�Q��DUWÕUPÕúWÕU� 
Bu IOHSOHUGH� GR÷DO� ELU� YHQ|]� GRODúÕP� DQFDN� LNLQFL� YH�
�o�QF�� PRGLILNDV\RQODUÕQ� ELUOLNWH� \DSÕOPDVÕ\OD� P�PN�Q�
RODFD÷Õ�G�ú�QFHVLQGHQ�KDUHNHWOH�EX�oDOÕúPDGD��LNLQFL�YH�
�o�QF�� PRGLILNDV\RQODU� ELUOLNWH� JHUoHNOHúWLULOPLú� YH�
VRQXoWD�� WHUV� DNÕPOÕ� VXUDO� IOHSWH� GR÷DO� ELU� YHQ|]� G|Q�ú�
VD÷ODQPÕúWÕU�� 'R÷DO� ELU� YHQ|]� GRODúÕP� VD÷ODQGÕ÷Õ�
LoLQ YHQ|]�NRQMHV\RQ�YH�EXQD�ED÷OÕ�JHOLúHQ�NÕVPL�\D�GD�
WRWDO�IOHS�ND\EÕ�JLEL�NRPSOLNDV\RQODU�JHOLúPHPLúWLU� 
%X� oDOÕúPD� NDSVDPÕQGDNL� LON� YDNDGD�� /69 flebin 
SURNVLPDOLQGH�� SHGLN�O� LoLQH� JLUPHGHQ� ED÷ODQDUDN�
D\DNWDQ� JHOHQ� YHQ|]� NDQÕQ� IOHS� LoLQH� JLULúL�
HQJHOOHQPHVLQH�YH�D\UÕFD�IOHERWRPL�\DSÕOPDVÕQD�UD÷PHQ�
IOHSWH�YHQ|]�NRQMHV\RQ�YH�VRQXFXQGD�GD�IOHS�GLVWDOLQGH�
QHNUR]�JHOLúPLúWLU� 

Bu nedenle daha sonraki 14 vakada, LSV hem flebin 
proksimalinde, SHGLN�O LoLQH girmeden ED÷ODQPÕú hem de 
flebin distal ucunda DOÕFÕ alandaki \�]H\HO bir vene 
anastomoz HGLOPLúWLU�� %X� ��� YDNDGD� WHUV� DNÕPOÕ� VXUDO�
IOHSOHUGH� GR÷DO� ELU� YHQ|]� G|Q�ú� VD÷ODQPÕúWÕU� YH� EXQXQ�
VRQXFX� RODUDN� GD� YHQ|]� NRQMHV\RQ�� NÕVPL� \D� GD� WRWDO�
nekroz gibi NRPSOLNDV\RQODU�JHOLúPHPLúWLU� 

Sonuç 

$\DN� YH� EDFD÷ÕQ� ���� DOW� \DUÕVÕQGDNL� \XPXúDN� GRNX�
GHIHNWOHUL� NDSDWÕOPDVÕ� ]RU� RODQ� GHIHNWOHUGLU�� 1HGHQL� LVH�
|]HOOLNOH�RUWD�YH�E�\�N�ER\XWOX�GHIHNWOHULQ�oHYUHVLQGH��EX�
GHIHNWOHUL� NDSDWPDN� LoLQ� NXOODQÕODELOHFHN� \XPXúDN� GRNu 
ROPDPDVÕGÕU�� %X� QHGHQOH� GH� EX� GHIHNWOHULQ�
NDSDWÕOPDVÕQGD�VHUEHVW� \D� GD� SHGLN�OO� E|OJHVHO� IOHSOHU�
NXOODQÕOPDNWDGÕU�� 3HGLN�OO�� IOHSOHU� DUDVÕQGD�� WHUV� DNÕPOÕ�
sural flep; JHQLú� ER\XWODUGD� NDOGÕUÕODELOPHVLQLQ� \DQÕQGD��
X]XQ� ELU� SHGLN�OH VDKLS� ROGX÷X� LoLQ� |QHPOL� ELU� VHoHQHN�
RODUDN��X]XQ�\ÕOODUGÕU�NXOODQÕODJHOPLúWLU��7HUV�DNÕPOÕ�VXUDO�
IOHS�� WHUV�DNÕPOÕ�ROPDVÕQÕQ�NDoÕQÕOPD]�ELU sonucu olarak 
GR÷DO� ROPD\DQ� ELU� NDQ� DNÕPÕQD� VDKLSWLU�� 9HQ|]� DNÕPÕQ 
UHWURJUDG� ROPDVÕ YH� IOHELQ� SURNVLPDOLQGHNL� GRNXODUÕQ�
YHQ|]�NDQÕQÕQ�GD�/69�LOH�IOHS�LoLQH�JLUPHVL��IOHSWH�YHQ|]�
NRQMHV\RQD� QHGHQ� ROPDNWDGÕU�� %X� YHQ|]� NRQMHV\RQ��
NÕVPL� \D� GD� WRWDO� IOHS� ND\EÕ� JLEL� NRPSOLNDV\RQODUÕQ�
EDúOÕFD� QHGHQLGLU� /69� SHGLN�OH� JLUPHGHQ� ED÷ODQÕUVD��
IOHS� SURNVLPDOLQGHNL� GRNXODUÕQ� �D\DN�� YHQ|]� NDQÕ�� IOHS�
LoLQH� giremeyecektir. Buna ek olarak LSV flebin distal 
XFXQGD� DOÕFÕ� DODQ� oHYUHVLQGHNL� ELU� \�]H\HO� YHQH�
DQDVWRPR]�\DSÕOÕUVD��DQWHURJUDG��GR÷DO��ELU�YHQ|]�G|Q�ú�
VD÷ODQDFDNWÕU� 
%X�oDOÕúPDGD�\DSÕOPÕú�RODQ�GD�EXGXU��7HUV�DNÕPOÕ�VXUDO�
IOHSWH�� GR÷DO� ELU� YHQ|]� G|Q�ú� VD÷ODQGÕ÷Õ� LoLQ� YHQ|]�
NRQMHV\RQ� YH� EXQD� ED÷OÕ� NÕVPL� \D� GD� WRWDO� IOHS� ND\EÕ�
J|U�OPHPLúWLU� 
7HúHNN�U 

%X� oDOÕúPDQÕQ�ROXúPDVÕQGD� HPH÷L�JHoHQ�3URI�'U��1DFL�
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NDOGÕUÕOPDVÕQÕQ NDoÕQÕOPD] sonucu olarak, LSV flebin 
GLVWDO� XFXQGD� ED÷ODQPDNWDGÕU�� /69� IOHS� GLVWDOLQGH�
ED÷ODQGÕ÷Õ� LoLQ� GH� IOHSWH GR÷DO� ELU� YHQ|] G|Q�ú�
ROPDPDNWDGÕU��%X�GXUXPGD�KHP�IOHELQ�NHQGL�YHQ|]�NDQÕ��
hem de ayaktan gelen YHQ|]� NDQ�� IOHELQ� YHQ|]� NDQ�
\�N�Q�� DUWWÕUPDNWD�� EX� GD� YHQ|] konjesyona neden 
ROPDNWDGÕU� ������ <XNDUÕGD� EHOLUWLOHQ� YHQ|]� DNÕP�
PRGLILNDV\RQODUÕQÕQ� �¶�QGH� GH� IOHSWH� GR÷DO� ELU� YHQ|]�
G|Q�ú�VD÷ODQDPDPÕúWÕU� 
%LULQFL� PRGLILNDV\RQGD�� IOHELQ� NHQGL� YHQ|]� NDQÕQD� HN�
olarak ayaktan gelen YHQ|]� NDQ� GD� IOHEH� JLUPLúWLU��
Flebotomi LOH� NDWHWHULQ� YH\D� YHQLQ� WÕNDQPDVÕ� VRQXFX�
IOHSWHNL� EX� YHQ|]� NDQ� \�N�� \HWHUOL G�]H\GH�
ERúDOWÕODPDPÕúWÕU� 
øNLQFL� PRGLILNDV\RQGD�� VDGHFH� D\DNWDQ� JHOHQ YHQ|]�
NDQÕQ�IOHEH�JLULúL�HQJHOOHQPLúWLU�DQFDN��IOHELQ�NHQGL�YHQ|]�
NDQÕ�� /69¶QLQ� oHYUHVLQGHNL� N�o�N� NROODWHUDl venlerden 
WHUV�\|QGH�DNDUDN��\HWHUOL�G�]H\GH�ERúDODPDPÕúWÕU 
ho�QF��PRGLILNDV\RQGD�� IOHSWH G�]�ELU�YHQ|]�DNÕú�\|Q��
VD÷ODQPDNOD�ELUOLNWH� flebin kendi YHQ|] NDQÕQD ek olarak 
ayaktan gelen YHQ|] kan da flebe girPLú�YH IOHELQ�YHQ|]�
NDQ�\�N�Q��DUWÕUPÕúWÕU� 
Bu IOHSOHUGH� GR÷DO� ELU� YHQ|]� GRODúÕP� DQFDN� LNLQFL� YH�
�o�QF�� PRGLILNDV\RQODUÕQ� ELUOLNWH� \DSÕOPDVÕ\OD� P�PN�Q�
RODFD÷Õ�G�ú�QFHVLQGHQ�KDUHNHWOH�EX�oDOÕúPDGD��LNLQFL�YH�
�o�QF�� PRGLILNDV\RQODU� ELUOLNWH� JHUoHNOHúWLULOPLú� YH�
VRQXoWD�� WHUV� DNÕPOÕ� VXUDO� IOHSWH� GR÷DO� ELU� YHQ|]� G|Q�ú�
VD÷ODQPÕúWÕU�� 'R÷DO� ELU� YHQ|]� GRODúÕP� VD÷ODQGÕ÷Õ�
LoLQ YHQ|]�NRQMHV\RQ�YH�EXQD�ED÷OÕ�JHOLúHQ�NÕVPL�\D�GD�
WRWDO�IOHS�ND\EÕ�JLEL�NRPSOLNDV\RQODU�JHOLúPHPLúWLU� 
%X� oDOÕúPD� NDSVDPÕQGDNL� LON� YDNDGD�� /69 flebin 
SURNVLPDOLQGH�� SHGLN�O� LoLQH� JLUPHGHQ� ED÷ODQDUDN�
D\DNWDQ� JHOHQ� YHQ|]� NDQÕQ� IOHS� LoLQH� JLULúL�
HQJHOOHQPHVLQH�YH�D\UÕFD�IOHERWRPL�\DSÕOPDVÕQD�UD÷PHQ�
IOHSWH�YHQ|]�NRQMHV\RQ�YH�VRQXFXQGD�GD�IOHS�GLVWDOLQGH�
QHNUR]�JHOLúPLúWLU� 

Bu nedenle daha sonraki 14 vakada, LSV hem flebin 
proksimalinde, SHGLN�O LoLQH girmeden ED÷ODQPÕú hem de 
flebin distal ucunda DOÕFÕ alandaki \�]H\HO bir vene 
anastomoz HGLOPLúWLU�� %X� ��� YDNDGD� WHUV� DNÕPOÕ� VXUDO�
IOHSOHUGH� GR÷DO� ELU� YHQ|]� G|Q�ú� VD÷ODQPÕúWÕU� YH� EXQXQ�
VRQXFX� RODUDN� GD� YHQ|]� NRQMHV\RQ�� NÕVPL� \D� GD� WRWDO�
nekroz gibi NRPSOLNDV\RQODU�JHOLúPHPLúWLU� 

Sonuç 
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|]HOOLNOH�RUWD�YH�E�\�N�ER\XWOX�GHIHNWOHULQ�oHYUHVLQGH��EX�
GHIHNWOHUL� NDSDWPDN� LoLQ� NXOODQÕODELOHFHN� \XPXúDN� GRNu 
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NXOODQÕOPDNWDGÕU�� 3HGLN�OO�� IOHSOHU� DUDVÕQGD�� WHUV� DNÕPOÕ�
sural flep; JHQLú� ER\XWODUGD� NDOGÕUÕODELOPHVLQLQ� \DQÕQGD��
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LoLQH� giremeyecektir. Buna ek olarak LSV flebin distal 
XFXQGD� DOÕFÕ� DODQ� oHYUHVLQGHNL� ELU� \�]H\HO� YHQH�
DQDVWRPR]�\DSÕOÕUVD��DQWHURJUDG��GR÷DO��ELU�YHQ|]�G|Q�ú�
VD÷ODQDFDNWÕU� 
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WRWDO�IOHS�ND\EÕ�JLEL�NRPSOLNDV\RQODU�JHOLúPHPLúWLU� 
%X� oDOÕúPD� NDSVDPÕQGDNL� LON� YDNDGD�� /69 flebin 
SURNVLPDOLQGH�� SHGLN�O� LoLQH� JLUPHGHQ� ED÷ODQDUDN�
D\DNWDQ� JHOHQ� YHQ|]� NDQÕQ� IOHS� LoLQH� JLULúL�
HQJHOOHQPHVLQH�YH�D\UÕFD�IOHERWRPL�\DSÕOPDVÕQD�UD÷PHQ�
IOHSWH�YHQ|]�NRQMHV\RQ�YH�VRQXFXQGD�GD�IOHS�GLVWDOLQGH�
QHNUR]�JHOLúPLúWLU� 

Bu nedenle daha sonraki 14 vakada, LSV hem flebin 
proksimalinde, SHGLN�O LoLQH girmeden ED÷ODQPÕú hem de 
flebin distal ucunda DOÕFÕ alandaki \�]H\HO bir vene 
anastomoz HGLOPLúWLU�� %X� ��� YDNDGD� WHUV� DNÕPOÕ� VXUDO�
IOHSOHUGH� GR÷DO� ELU� YHQ|]� G|Q�ú� VD÷ODQPÕúWÕU� YH� EXQXQ�
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Sonuç 

$\DN� YH� EDFD÷ÕQ� ���� DOW� \DUÕVÕQGDNL� \XPXúDN� GRNX�
GHIHNWOHUL� NDSDWÕOPDVÕ� ]RU� RODQ� GHIHNWOHUGLU�� 1HGHQL� LVH�
|]HOOLNOH�RUWD�YH�E�\�N�ER\XWOX�GHIHNWOHULQ�oHYUHVLQGH��EX�
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7HúHNN�U 

%X� oDOÕúPDQÕQ�ROXúPDVÕQGD� HPH÷L�JHoHQ�3URI�'U��1DFL�
.RVWDNR÷OX¶QD�NDWNÕODUÕQGDQ�GROD\Õ�WHúHNN�U�HGL\RUXP� 
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Öz 
$PDo��GonDGRWURSLQ�LOH�RYXODV\RQ�LQGXNVL\RQX�\DSÕOPÕú�RODQ�ROJXODUGD�O�WHDO�ID]�GHVWH÷L�LoLQ�NXOODQÕODQ�SURJHVWHURQ�
IRUPODUÕQÕQ�JHEHOLN�EDúDUÕVÕ�DoÕVÕQGDQ�IDUNOÕOÕN�ROXS�ROPDGÕ÷ÕQÕ�NDUúÕODúWÕUPDNWÕU� 
*HUHo� YH� <|QWHP��%X� oDOÕúPD\D� =HNDL� 7DKLU� %XUDN� 68$0� LQIHUWLOLWH� SROLNOLQL÷LQH� 0DUW� ����-ùXEDW� ����� WDULKOHUL�
DUDVÕQGD� EDúYXUDQ� *RQDGRWURSLQ� �*1'�� WHGDYLVL� EDúODQDUDN� NRQWUROO�� RYDU\DQ� VWLPXODV\RQ� �.26�� YH� LQWUDXWHULQ�
LQVHPLQDV\RQ� �,8,�� X\JXODQDQ� ���� ROJX� GDKLO� HGLOGL�� %D]DO� KRUPRQ� GH÷HUOHUL�� LQIHUWLOLWH� WLSL�� V�UHVL�� *1'� EDúODQJÕo�
GR]X�� WRWDO� NXOODQÕODQ� *1'� GR]X�� +&*� J�Q�� HVWUDGLRO� �(��� G�]H\L�� +&*� J�Q�� HQGRPHWULXP� NDOÕQOÕ÷Õ�� LQG�NVL\RQ�
V�UHVL�YH�JHEHOLN�ROXúXPX�JLEL�GHPRJUDILN�YH�NOLQLN�GH÷LúNHQOHUL�KDVWDQH�ND\ÕWODUÕ�LOH�KDVWD�GRV\DODUÕQGDQ�ND\GHGLOGL��
Ultrasonografide HQ�D]���DGHW�����PP�oDSOÕ�GRPLQDQW�IROLN�O�HOGH�HGLOLQFH�RYXODV\RQ�����µg rekombinant hCG ya da 

������,8��ULQHU�K&*�LOH�JHUFHNOHúWLULOGL�YH����VDDW�VRQUD�,8,�LúOHPL�X\JXODQGÕ��/�WHDO�ID]�GHVWH÷L�RODUDN�J�QO�N�WHN�GR]�
%8 vaginal jel verilen hastalarla, nat�UHO�PLNURQL]H�SURJHVWHURQ�RUDO� NDSV�O� YHULOHQ�KDVWDODU� RODUDN���JUXED�D\UÕOGÕ��
*UXSODU�EHOLUWLOHQ�GH÷LúNHQOHU�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�NDUúÕODúWÕUÕOGÕ�  
%XOJXODU� HDVWDODUÕQ�RUWDODPD�\DúÕ�KHU�LNL�JUXSWD�VÕUDVÕ\OD����������YH����������LGL��S ��������*UXSODU�DUDVÕQGD�\Dú��
%0,��KRUPRQDO�SDUDPHWUHOHU�� LQIHUWLOLWH�V�UHVL��+&*�J�Q��EDNÕODQ�HQGRPHWULXP�NDOÕQOÕ÷Õ�DoÕVÕQGDQ�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ� IDUN� \RNWX� �S!�������.OLQLN� JHEHOLN� RUDQODUÕQD� EDNÕOGÕ÷ÕQGD�� QDWXUHO�PLNURQL]H� SURJHVWHURQ�NXOODQÕODQ�JUXSWD 

%14,2 �Q ��������YDJLQDO�SURJHVWHURQ�NXOODQÕODQ�JUXSWD�LVH��������Q �����LGL��S ����� 
6RQXo�� 2UDO� SURJHVWHURQ� IRUPX� NROD\� X\JXODQDELOLUOL÷L�� WHGDYL� PDOL\HWLQLQ� GDKD� G�ú�N� ROPDVÕ� QHGHQL\OH� YDJLQDO�
progesteron formu yerine uygun endikasyonlu hastalarda tercih edilebilir. 
$QDKWDU�6|]F�NOHU� *RQDGRWURSLQ��LQWUDXWHULQ�LQVHPLQDV\RQ��O�WHDO�ID]�GHVWH÷L��SURJHVWHURQ��JHEHOLN. 

Abstract 
Aim: To compare the progesterone forms used for luteal phase support during gonadotropin-induced ovulation 
induction in terms of pregnancy success. 
Materials and Methods: This study included 315 cases of controlled ovulation stimulation and IUI, using from 
gonadotropin therapy applied to Zekai Tahir Burak SUAM infertility polyclinic between March 2017 and February 
2018. Demographic, clinical variables and pregnancy rates were recorded from hospital records and patient files. 
:KHQ�DW�OHDVW���GRPLQDQW�IROOLFOH�ZLWK�����PP�GLDPHWHU�ZDV�REWDLQHG�RQ�XOWUDVRQRJUDSK\��RYXODWLRQ�ZDV�SHUIRUPHG�
with 250 �J� recombinant hCG or 10000 IU urinary hCG and IUI treatment was performed after 36 hours. Patients 
were divided into two groups; given 8% vaginal gel or natural oral micronized progesterone capsule as luteal phase 
support. The groups were statistically compared in terms of the variables mentioned. 

Results: 7KH�PHDQ�DJH�RI�WKH�SDWLHQWV�LQFOXGHG�LQ�WKH�VWXG\�ZDV��������� DQG����������LQ�ERWK�JURXSV��UHVSHFWLYHO\�
(p=0.839). There was no statistically significant difference between groups in terms of age, BMI, hormonal 
parameters, duration of infertility, endometrium thickness on HCG day (p>0.05). When the clinical pregnancy rates 
are examined; 14.2% (n=22) in the group with natural micronized progesterone and 12.5% (n=19) in the group using 
vaginal progesterone (p=0.7). 

Conclusion: Oral progesterone form may be preferred in patients with appropriate indication instead of vaginal 
progesterone form because of its easy applicability and lower cost of treatment. 
Keywords: Gonadotropin, intrauterine insemination, luteal phase support, progesterone, pregnancy. 
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(PEUL\RQLN� LPSODQWDV\RQ� O�WHDO� ID]GD� PH\GDQD�
JHOPHNWH�ROXS��O�WHDO�ID]ÕQ�VD÷OÕNOÕ�LúOH\LúLQH�ED÷OÕ�RODUDN��
RSWLPDO� IROLN�OHU� JHOLúLP�� JUDQ�OR]D� K�FUHOHULQGHQ�
SURJHVWHURQ� VDOÕQÕPÕ�� NRUSXV� O�WHXPXn 
YDVN�ODUL]DV\RQX�� HQGRPHWULXPGD� |VWURMHQLQ�
SURJHVWHURQ� UHVHSW|UOHULQL� LQG�NOHPHVL�
VD÷ODQDELOPHNWHGLU����� 

<DUGÕPFÕ� �UHPH� WHNQLNOHUL� �<h7�� HVQDVÕQGD�
GRQDGRWURSLQ� VHUEHVWOHúWLULFL hormon (GNRH) 
DJRQLVWOHULQLQ� NXOODQÕPÕQD� ED÷OÕ� RODUDN� O�WHLQL]H� HGLFL�
hormon �/+�� EDVNÕODQPDVÕ�� O�WHDO� ID]� \HWPH]OL÷LQH�
QHGHQ� RODELOPHNWHGLU�� <DSÕODQ� oDOÕúPDODUGD� LQ vitro 
IHUWLOL]DV\RQ� �,9)�� VRQUDVÕ� SURJHVWHURQ� NXOODQÕPÕQÕQ�
LPSODQWDV\RQ� YH� JHEHOLN� EDúDUÕ� úDQVÕQÕ� DUWÕUGÕ÷Õ�
J|VWHULOPLúWLU (2-4). Gonadotropin (GND) ile ovulasyon 
ind�NVL\RQX� \DSÕODQ� KDVWDODUGD� O�WHDO� GHVWHN� RODUDN�
SURJHVWHURQ� X\JXODQPDNWDGÕU�� 3URJHVWHURQ�� RUDO��
intram�skuler, nazal, transdermal ve intravaginal olarak 
NXOODQÕODELOPHNWHGLU�� <HWHUVL]� HPLOLP� YH� EL\R\DUDUODQÕP�
IDUNOÕOÕ÷ÕQGDQ� GROD\Õ� W�P� IRUPODU� D\QÕ� HWNLQOLkte 
NXOODQÕODPDPDNWDGÕU��(Q�oRN� WHUFLK�HGLOHQ�NXOODQÕP�úHNOL�
oral yada intravaginal formdur. 

ÇDOÕúPDPÕ]GD�� JRQDGRWURSLQ� LOH� \DSÕODQ� RYXODV\RQ�
LQG�NVL\RQX� VRQUDVÕ� O�WHDO� ID]� GHVWH÷L� LoLQ� NXOODQÕODQ�
SURJHVWHURQ� IRUPODUÕQÕQ� JHEHOLN� VRQXoODUÕQD� etkilerini 
DUDúWÕUPD\Õ�DPDoODGÕN� 

Gereç ve Yöntem 

%X� oDOÕúPD\D� 6D÷OÕN� %LOLPOHUL� hQLYHUVLWHVL� =HNDL� 7DKLU�
%XUDN� 6D÷OÕN� 8\JXODPD� YH� $UDúWÕUPD�0HUNH]L� øQIHUWLOLWH�
NOLQL÷LQH� 0DUW� ����-ùXEDW� ����� WDULKOHUL� DUDVÕQGD�
EDúYXUDQ��*1'�WHGDYLVL�EDúODQDUDN��NRQWUROO��RYXODV\RQ�
stimulasyon �.26�� YH� GHYDPÕQGD� intrauterin 
inseminasyon (IUI) uygulanan 23-��� \Dú� DUDVÕ� 315 
infertil hasta dahil edildi�� +DVWDQHQLQ� H÷LWLP� SODQODPD�
NXUXOXQGDQ� JHUHNOL� RQD\� DOÕQDUDN� ���������� WDULK�� NDUDU�
No: ���� +HOVLQNL� 'HNOHUDV\RQXQD� X\JXQ� RODUDN� oDOÕúPD�
dizayn edildi.  

+DVWDODUD� ED]DO� XOWUDVRQRJUDILN� PXD\HQH� \DSÕODUDN��
PHQVWU�HO� VLNOXVXQ� ��-��� J�Q�� DUDVÕQGD� VHUXP� fROLN�O�
VWLP�OH�HGLFL�KRUPRQ��)6+��� l�WHLQL]H�HGLFL�KRUPRQ��/+���
estradiol (E2), tLURLG� VWLP�OH� HGLFL� KRUPRQ� �76+���
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GND dozu, HCG (insan koriyonik gonadotropin�� J�Q��
estUDGLRO� �(���G�]H\L��+&*�J�Q��HQGRPHWULXP�NDOÕQOÕ÷Õ��
LQG�NVL\RQ�V�UHVL�YH�JHEHOLN�ROXúXPX�JLEL�GHPRJUDILN�YH�
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6HUHQR�0HQRJRQ��� )HUULQJ� 3KDUPDFHXWLFDOV�� øVWDQEXO, 
7XUNH\�� EDúODQGÕ�� 2YDU\DQ� VWLPXODV\RQ� HVQDVÕQGD� VHUL�
86*�WDNLSOHUL�\DSÕOGÕ��8OWUDVRQRJUDILGH�HQ�D]���DGHW�����
PP� oDSOÕ� GRPLQDQW� IROLN�O� Hlde edilince ovulasyon 250 
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LQWUDXWHULQ�JHEHOLN�YDUOÕ÷Õ�NOLQLN�JHEHOLN�RODUDN�WDQÕPODQGÕ� 

øVWDWLNVHO�DQDOL] 

Verilerin analizi Statistical Package for the Social 
Sciences version 22.0 (SPSS Inc., Chicago, IL, USA) 
LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕODUDN�\DSÕOGÕ� 7DQÕPOD\ÕFÕ�
YHULOHU� YH� VÕNOÕNODU� ELOJLVD\DU� \DUGÕPÕ� LOH� KHVDSODQÕUNHQ�
YHULOHULQ� QRUPDO� GD÷ÕOÕPÕ� Shapiro Wilk WHVWL� LOH� VÕQDQGÕ��
6�UHNOL�GH÷LúNHQOHU�RUWDODPD�VWDQGDUW�VDSPD�Lle nominal 
GH÷LúNHQOHU� VD\Õ� �\�]GH�� LOH� J|VWHULOGL��1RUPDO� GD÷ÕOÕPD�
X\DQ�YHULOHU�LNL�JUXS�DUDVÕQGD�sWXGHQW¶V�t-test NXOODQÕODUDN�
NDUúÕODúWÕUÕOÕUNHQ�� QRUPDO� GD÷ÕOÕPD� X\PD\DQODU� Mann 
Whitney-U LOH� WHVW� HGLOGL�� .DWHJRULN� GH÷LúNHQOHU� LoLQ�
Pearson ki-kare veya )LVKHU¶V�H[DFW� WHVW duruma uygun 
úHNLOGH� NXOODQÕOGÕ�� 3� GH÷HUL� ������ LVWDWLVWLNVHO� RODUDN�
DQODPOÕ�NDEXO�HGLOGL� 

%XOJXODU 

+DVWDODUÕQ� GHPRJUDILN� YH� NOLQLN� |]HOOLNOHUL� Tablo-�¶GH�
|]HWOHQPLúWLU��dDOÕúPD\D�WRSODP�����KDVWD�GDKLO�HGLOPLú�
olup KDVWDODUÕQ� RUWDODPD� \DúÕ� KHU� LNL� JUXSWD� VÕUDVÕ\OD�
��������� YH� ��������� idi (p=0,839)�� *UXSODU� DUDVÕQGD�
\Dú��9.ø�� KRUPRQDO� SDUDPHWUHOHU�� LQIHUWLOLWH�V�UHVL��HCG 
J�Q�� EDNÕODQ� HQGRPHWULXP� NDOÕQOÕ÷Õ� DoÕVÕQGDQ�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� \RNWX� �S!������� .OLQLN�
gebelik oranlaUÕQD� EDNÕOGÕ÷ÕQGD�� QDWXUHO� RUDO� PLNURQL]H�
SURJHVWHURQ�NXOODQÕODQ�JUXSWD������ (n=22), %8 vaginal 
SURJHVWHURQ� NXOODQÕODQ� JUXSWD� LVH� ����� (n=19) olup 2 
JUXS� DUDVÕQGD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUN� \RNWX�
(p=0,7). 
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Tablo-1: 2OJXODUÕQ�'HPRJUDILN��.OLQLN�g]HOOLNOHUL�YH�*HEHOLN�6RQXoODUÕ� 

 1DWXUHO�MLNURQL]H�3rogesteron 
*UXS (n= 157 ) 

���9DJLQDO�3rogesteron 
*UXS��Q ���� p* 

<Dú��\ÕO� 28,7±5,0 28,8±5,4 0,839 
9.ø �NJ�P�� 24,7±3,3 24,9±3,2 0,822 
FSH  6,5±1,4 6,7±1,6 0,543 
/+ ����2.9 7±5,1 0,1 
Estradiol  ��������� 25,2±15,6 0,351 
TSH 2,0±0,8 2,1±1,0 0,581 
3URODNWLQ� 14,5±8,2 14,5±11,6 0,96 
Infertilite HWL\RORMLVL 
     $oÕNODQDPD\DQ 
     3&26 

 
132 (%84,4) 
25 (%15,6) 

 
98 (62,2) 
60 (37,8) 

0,017 

øQIHUWLOLWH�WLSL   
0,063      3ULPer infertilite 137 (%87,5) 118 (%74,7) 

     Sekonder infertilite 20 (%12,5) 40 (%25,3) 
øQIHUWLOLWH�V�UHVL �\ÕO� 4,3±2,8 4±3,1 0,93 
6WLPXODV\RQ�V�UHVL �J�Q� 12,8±0,95 12,5±0,72 0,01 
+&*�J�Q��(��G�]H\L �SJ�P/) 471,8±317,1 419,60±369,0 0,046 
+&*�J�Q��HQGRPHWULDO�NDOÕQOÕN �PP� ������� ������� 0,238 
*1'�%DúODQJÕo�GR]X (IU) 37,5 (25-100) 37,5 (25-100) 0,11 
*1'�7RWDO�GR]X (IU) 632±226 920±509 0,002 
*HEHOLN�Q��� 22 (%14,2) 19 (%12,5) 0,7 
9HULOHU� RUWDODPD�VWDQGDUW� VDSPD�� VD\Õ� �� RODUDN� J|VWHULOPLúWLU�� FSH: )ROLN�O� VWLPXODQ� KRUPRQ�� /+�� /�WHLQL]DQ� hormon, E2: 
Estradiol, TSH: 7LURLG�VWLP�OH�HGLFL�KRUPRQ , PRL: Prolaktin, 9.ø��9�FXW�NLWOH�LQGH[L� 
*S������LVWDWLVWLNVHO�RODUDN�DQODPOÕ�NDEXO�HGLOGL� 
 
 
7DUWÕúPD 

,8,¶GDNL� EDúDUÕ� úDQVÕ� oLIWOHULQ� \DúÕ�� VXEIHUWLOLWH� WLpi, 
X\JXODQDQ� RYDU\HQ� VWLPXODV\RQ� SURWRNRO�� YH� O�WHDO� ID]�
GHVWH÷LQH�ED÷OÕGÕU� �����/�WHDO�GHVWHN�*1'�LOH�RYXODV\RQ�
LQGXNVL\RQX� VRQUDVÕ� X\JXODQPDNWD� ROXS�� \DSÕODQ�
oDOÕúPDODUGD�EX�GHVWH÷LQ�JHEHOLN�EDúDUÕ�úDQVÕQÕ�DQODPOÕ�
RUDQGD�DUWÕUGÕ÷Õ�J|VWHULOPLúWLU��/XWHDO GHVWHN�RODUDN�GR÷DO�
SURJHVWHURQ�YH�+&*�HQ�oRN�NXOODQÕODQ� WHUDS|tik ajanlar 
ROXS�� +&*¶QLQ� RYDU\DQ� KLSHUVWLPXODV\RQ� \DSPDVÕ�
QHGHQL\OH�SURJHVWHURQ�GDKD�oRN� WHUFLK�HGLOPHNWHGLU� �����
%L]LP� oDOÕúPDPÕ]GD� ���� KDVWDGD� QDWXUHO� PLNURQL]H�
progesteron, 158 hastada ise vaginal progesteron 
NXOODQÕOPÕú� ROXS�� ��JUXSWD� ��� KDVWDGD� ��JUXSWD� ���
KDVWDGD� JHEHOLN� HOGH� HGLOPLúWLU�� 2UDO� SURJHVWHURQ�
NXOODQÕPÕ� LOH� YDJLQDO� NXOODQÕP� DUDVÕQGD� JHEHOLN� EDúDUÕ 
úDQVÕ� DoÕVÕQGDQ� LVWDWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN�
L]OHQPHPLúWLU�� *1'� LOH� RYDU\an stimulasyon ve IUI 
VRQUDVÕ� +&*� NXOODQÕPÕ� LOH� LOJLOL� \DSÕOPÕú� UDQGRPL]H�
NRQWUROO��ELU�oDOÕúPDGD �5.d���NXOODQÕP�IRUPODUÕ�DUDVÕQGD�
JHEHOLN� EDúDUÕVÕ� DoÕVÕQGDQ� �VW�QO�N� J|U�OPH]NHQ (7), 
EDúND�ELU� J|]OHPVHO� oDOÕúPDGD� ,8,� VRQUDVÕ� SURJHVWHURQ�
X\JXODQPDVÕQÕQ� JHEHOLN� EDúDUÕ� úDQVÕQÕ� DUWÕUGÕ÷Õ�
J|U�OP�úW�U (8). 

����� \ÕOÕQGD� \DSÕODQ� oRN� PHUNH]OL� 5.d¶Ge vaginal 
SURJHVWHURQ�LOH�O�WHDO�ID]�GHVWH÷L�YHULOHQ�JUXSWD��KHUKDQJL�
ELU� PHGLNDO� WHGDYL� YHULOPH\HQ� JUXED� J|UH� NOLQLN� JHEHOLN�

RUDQODUÕQÕQ� LVWDWLNVHO� RODUDN� DQODPOÕ� \�NVHN� ROGX÷X�
VDSWDQPÕúWÕU� '�ú�N� YH� FDQOÕ� GR÷XP� RUDQODUÕ� DoÕVÕQGDQ�
LVH� IDUNOÕOÕN� ROPDGÕ÷Õ� J|U�OP�úW�U� ����� dDOÕúPDPÕ]ÕQ�
NÕVÕWOD\ÕFÕ� |]HOOL÷L� KDVWDODUÕQ� FDQOÕ� GR÷XP� YH� G�ú�N�
RUDQODUÕQÕQ�ELOLQPHPHVLGLU� 

%DúND� ELU� VLVWHPDWLN� GHUOHPHGH� GH� *1'� LOH� RYXODV\RQ�
LQG�NVL\RQX�VRQUDVÕ�O�WHDO�GHVWH÷LQ�UHSURG�NWLI�VRQXoODUÕ�
L\LOHúWLUGL÷L�� NOLQLN� JHEHOLN� RUDQODUÕQÕ� DUWÕUGÕ÷Õ� WHVSLW�
HGLOPLúWLU�� ,8,� VLNOXVODUÕQGD� NXOODQÕODFDN� RODQ� O�WHDO�
GHVWH÷LQ�WLSL�YH�GR]X�LOH�LOJLOL�GH�ELU�ILNLU�ELUOL÷L�\RNWXU�������
'L÷HU� ELU� 5.d¶GH� YDJLQDO� SURJHVWHURQ� NXOODQÕODQ�
KDVWDODUGD�� NXOODQÕOPD\DQ� KDVWDODUD� J|UH� NOLQLN� JHEHOLN�
EDúDUÕ� úDQVÕQÕQ� DUWWÕ÷Õ� J|U�OP�úW�U� ������ dDOÕúPDPÕ]GD�
RUDO�YH�YDJLQDO�NXOODQÕP�DoÕVÕQGDQ�IDUN�L]OHPHGLN��/HYLQH�
ve ark. (4), YDJLQDO� IRUP� NXOODQÕPÕQGD�� RUDO� IRUPD� J|UH�
gebelik EDúDUÕ� úDQVÕQÕQ� GDKD� \�NVHN� ROGX÷XQX�
VDSWDPÕúODUGÕU� 

Ganesh ve ark. (12), ����� KDVWDGD� ,8,� VRQUDVÕ� O�WHDO�
GHVWHN� RODUDN� NXOODQÕODQ� RUDO� GLGURJHVWHURQ�� PLNURQL]H�
progesteron jel ve mikronize progesteronu 
NDUúÕODúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD��o�JUXS�DUDVÕQGD�G�ú�N�
YH� JHEHOLN� RUDQODUÕ� DoÕVÕQGDQ� IDUN� L]OHPHPLúOHUGLU. Yine 
EDúND� ELU� oDOÕúPDGD� 3DWNi ve ark. (13), didrogesteron 
NXOODQÕODQ� JUXSWD�� PLNURQL]H� YDJLQDO� SURJHVWHURQ� \DGD�
SODVHER�NXOODQÕPÕQD�J|UH�JHEHOLN�RUDQÕQÕQ�GDKD�\�NVHN�
ROGX÷XQX� VDSWDPÕúWÕU� Chakravarty ve ark. (14) 
SURVSHNWLI� UDQGRPL]H� oDOÕúPDODUÕQGD� LVH, ,9)� VRQUDVÕ�
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QHGHQL\OH�SURJHVWHURQ�GDKD�oRN� WHUFLK�HGLOPHNWHGLU� �����
%L]LP� oDOÕúPDPÕ]GD� ���� KDVWDGD� QDWXUHO� PLNURQL]H�
progesteron, 158 hastada ise vaginal progesteron 
NXOODQÕOPÕú� ROXS�� ��JUXSWD� ��� KDVWDGD� ��JUXSWD� ���
KDVWDGD� JHEHOLN� HOGH� HGLOPLúWLU�� 2UDO� SURJHVWHURQ�
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L]OHQPHPLúWLU�� *1'� LOH� RYDU\an stimulasyon ve IUI 
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JHEHOLN� EDúDUÕVÕ� DoÕVÕQGDQ� �VW�QO�N� J|U�OPH]NHQ (7), 
EDúND�ELU� J|]OHPVHO� oDOÕúPDGD� ,8,� VRQUDVÕ� SURJHVWHURQ�
X\JXODQPDVÕQÕQ� JHEHOLN� EDúDUÕ� úDQVÕQÕ� DUWÕUGÕ÷Õ�
J|U�OP�úW�U (8). 

����� \ÕOÕQGD� \DSÕODQ� oRN� PHUNH]OL� 5.d¶Ge vaginal 
SURJHVWHURQ�LOH�O�WHDO�ID]�GHVWH÷L�YHULOHQ�JUXSWD��KHUKDQJL�
ELU� PHGLNDO� WHGDYL� YHULOPH\HQ� JUXED� J|UH� NOLQLN� JHEHOLN�

RUDQODUÕQÕQ� LVWDWLNVHO� RODUDN� DQODPOÕ� \�NVHN� ROGX÷X�
VDSWDQPÕúWÕU� '�ú�N� YH� FDQOÕ� GR÷XP� RUDQODUÕ� DoÕVÕQGDQ�
LVH� IDUNOÕOÕN� ROPDGÕ÷Õ� J|U�OP�úW�U� ����� dDOÕúPDPÕ]ÕQ�
NÕVÕWOD\ÕFÕ� |]HOOL÷L� KDVWDODUÕQ� FDQOÕ� GR÷XP� YH� G�ú�N�
RUDQODUÕQÕQ�ELOLQPHPHVLGLU� 

%DúND� ELU� VLVWHPDWLN� GHUOHPHGH� GH� *1'� LOH� RYXODV\RQ�
LQG�NVL\RQX�VRQUDVÕ�O�WHDO�GHVWH÷LQ�UHSURG�NWLI�VRQXoODUÕ�
L\LOHúWLUGL÷L�� NOLQLN� JHEHOLN� RUDQODUÕQÕ� DUWÕUGÕ÷Õ� WHVSLW�
HGLOPLúWLU�� ,8,� VLNOXVODUÕQGD� NXOODQÕODFDN� RODQ� O�WHDO�
GHVWH÷LQ�WLSL�YH�GR]X�LOH�LOJLOL�GH�ELU�ILNLU�ELUOL÷L�\RNWXU�������
'L÷HU� ELU� 5.d¶GH� YDJLQDO� SURJHVWHURQ� NXOODQÕODQ�
KDVWDODUGD�� NXOODQÕOPD\DQ� KDVWDODUD� J|UH� NOLQLN� JHEHOLN�
EDúDUÕ� úDQVÕQÕQ� DUWWÕ÷Õ� J|U�OP�úW�U� ������ dDOÕúPDPÕ]GD�
RUDO�YH�YDJLQDO�NXOODQÕP�DoÕVÕQGDQ�IDUN�L]OHPHGLN��/HYLQH�
ve ark. (4), YDJLQDO� IRUP� NXOODQÕPÕQGD�� RUDO� IRUPD� J|UH�
gebelik EDúDUÕ� úDQVÕQÕQ� GDKD� \�NVHN� ROGX÷XQX�
VDSWDPÕúODUGÕU� 

Ganesh ve ark. (12), ����� KDVWDGD� ,8,� VRQUDVÕ� O�WHDO�
GHVWHN� RODUDN� NXOODQÕODQ� RUDO� GLGURJHVWHURQ�� PLNURQL]H�
progesteron jel ve mikronize progesteronu 
NDUúÕODúWÕUGÕNODUÕ� oDOÕúPDODUÕQGD��o�JUXS�DUDVÕQGD�G�ú�N�
YH� JHEHOLN� RUDQODUÕ� DoÕVÕQGDQ� IDUN� L]OHPHPLúOHUGLU. Yine 
EDúND� ELU� oDOÕúPDGD� 3DWNi ve ark. (13), didrogesteron 
NXOODQÕODQ� JUXSWD�� PLNURQL]H� YDJLQDO� SURJHVWHURQ� \DGD�
SODVHER�NXOODQÕPÕQD�J|UH�JHEHOLN�RUDQÕQÕQ�GDKD�\�NVHN�
ROGX÷XQX� VDSWDPÕúWÕU� Chakravarty ve ark. (14) 
SURVSHNWLI� UDQGRPL]H� oDOÕúPDODUÕQGD� LVH, ,9)� VRQUDVÕ�
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O�WHDO� GHVWHNWH� YDJLQDO� SURJHVWHURQ� LOH� RUDO� IRUPXQ�
HWNLQOLN�� J�YHQLUOLN� YH� WROHUDELOLWHOHUL� NÕ\DVODQPÕú��
didrogesteron verilen JUXSWD� WROHUDELOLWH� YH� J�YHQLUOL÷LQ�
GDKD� \�NVHN� ROGX÷X� J|U�OP�úW�U�� *UHHQ� YH� DUN. (15) 
oDOÕúPDODUÕQGD�����5.d¶yi LoHUHQ�VLVWHPDWLN�GHUOHPH�YH�
PHWDDQDOL]LQGH� RYXODV\RQ� LQG�NVL\RQX� YH� ,8,� VRQUDVÕ�
O�WHDO� ID]� GHVWH÷LQLQ� etkilerini GH÷HUOHQGLUPLú�� CC-IUI 
yada CC-*1'� VLNOXVODUÕQGD� SURJHVWHURQ� GHVWH÷LQLQ� ELU�
ID\GDVÕ� ROPDGÕ÷ÕQÕ, ancak GND-,8,� VLNOXVODUÕQGD� NOLQLN�
JHEHOLN� YH� FDQOÕ� GR÷XP� RUDQODUÕQÕQ� GDKD� \�NVHN�
ROGX÷XQX�J|]OHPOHPLúOHUGLU (15). 

Sonuç 

/XWHDO� ID]�GHVWH÷L�*1'�LOH�,8,�\DSÕODQ�KDVWDODUGD�|QHP�
DU]�HWPHNWH�ROXS�NOLQLN�JHEHOLN�YH�FDQOÕ�GR÷XP�RUDQODUÕQÕ�
DUWÕUPDNWDGÕU�� dDOÕúPDPÕ]GD� ,8,� \DSÕODQ� LQIHUWLO�
KDVWDODUGD� O�WHDO� GHVWHN� LoLQ�NXOODQÕODQ�RUDO� SURJHVWHURQ�
IRUPXQXQ� YDJLQDO� IRUP� NDGDU� HWNLQ� ROGX÷XQX� J|VWHUPLú�
olduk. +DVWD�VD\ÕVÕ�VÕQÕUOÕ�ROPDVÕQD�UD÷PHQ�oDOÕúPDPÕ]�
GDKD� NDSVDPOÕ� GL÷HU� oDOÕúPDODUD� WHPHO� ROXúWXUPDVÕ�
EDNÕPÕQGDQ� |QHPOLGLU�� Ancak bu sonucumuzun 
GR÷UXODQPDVÕ� LoLQ� JHQLú� oDSOÕ� UDQGRPL]H� NRQWUROO��
SURVSHNWLI�oDOÕúPDODUD�LKWL\Do�YDUGÕU� 
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([DPSOH�RI�DQ�LQIHFWLRXV�FRPSOLFDWLRQ�LQ�LQMHFWLRQ�GUXJ�XVHUV��3VRDV�DEVFHVV 
øQWUDYHQ|]�X\XúWXUXFX�NXOODQDQ�KDVWDODUGDNL�HQIHNVL\|]�NRPSOLNDV\RQODUD�ELU�|UQHN��
Psoas absesi 
0HOWHP�6RQJ�U�.RGLN   Murat Ersel 

Ege University Faculty of Medicine, Department of Emergency Medicine, ø]PLU, Turkey 
 

$EVWUDFW� 
In this case report, the authors aim to present a psoas abscess of an injection drug user. These patients mostly admit 
to emergency department (ED) because of infections with unknown origin. Because of the obscure symptoms of the 
infection it is a challenge to diagnose for clinicians. A 26-year-old female who had drug addiction problem, and also 
under treatment for this problem, admitted with obscure infectious symptoms to ED. Physical examination revealed a 
pain located in the right coxae radiating to the knee. Computed tomography images of the right hip demonstrated a 
psoas abscess. 

.H\ZRUGV� Drug users, injections, intravenous, psoas abscess, low back pain. 

Öz 

%X� ROJX� VXQXPXQGD� LQWUDYHQ|]� X\XúWXUXFX� NXOODQDQ� bir hastada JHOLúHQ�psoas absesi VXQXOPDNWDGÕU��Bu hastalar 
VÕNOÕNOD� DFLO� VHUYLVH� VHEHEL� ELOLQPH\HQ� HQIHNVL\RQODU� QHGHQL\OH� EDúYXUXUODU�� (QIHNVL\RQXQ� EHOLUVL]� VHPSWRPODUÕ�
QHGHQL\OH� NOLQLV\HQOHU� LoLQ� WDQÕ� NR\PDVÕ� ]RUGXU��<LUPL�DOWÕ� \DúÕQGD� LODo�ED÷ÕPOÕOÕ÷Õ� RODQ� YH�EX�VHEHSOH� WHGDYL� J|UHQ�
NDGÕQ�KDVWD��ELOLQPH\HQ�HQIHNVL\|]�VHPSWRPODU� LOH�DFLO�VHUYLVH�EDúYXUPXúWXU��)L]LN�PXD\HQHGH�VD÷�NRNVDGDQ�GL]H�
NDGDU�\D\ÕODQ�D÷UÕ�RUWD\D�oÕNWÕ��6D÷�NDOoD\D�\|QHOLN�oHNLOHQ�bilJLVD\DUOÕ�WRPRJUDILGH�SVRDV�DEVHVL�VDSWDQGÕ� 

Anahtar Sözcükler: MDGGH�NXOODQÕFÕODUÕ��HQMHNVL\RQODU��LQWUDYHQ|]��SVRDV�DEVHVL��EHO�D÷UÕVÕ. 
 
 

,QWURGXFWLRQ 

Injection drug users (IDUs) are likely to face several 
social and medical conditions, such as infections, 
addiction and associated crimes, overdose, and 
withdrawal symptoms. Infections are the most common 
cause of admission to the emergency department (ED) 
for these patients (1,2). Diagnosis of a psoas abscess is 
difficult for ED physicians due to the obscure symptoms. 
Herein, we report the case of an IDU with a psoas 
abscess. 
Written informed consent was obtained from the patient 
for publishing the individual medical records. 
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Case Report 

A 26-year-old woman with rubor, fever, swelling, pain of 
the right knee and low back pain was admitted to the 
ED. In her history, she mentioned that she had similar 
complaints of the right knee one month ago that lasted a 
week long. Following that, similar symptoms appeared in 
her left knee continuing for 3 days. She also mentioned 
that she had night sweating and she was under 
treatment of drug addiction for a year. At the ascending 
aorta at the level of valsalva sinus, a mobile mass 9x4 
mm neighboring to aortic wall echogenicity obtained and 
grade 1 aortic insufficiency was diagnosed at a previous 
center.  
With careful physical examination the radiation of the 
pain to right knee during extension, inner femoral area 
and to the lumbar area must be discriminated. Besides, 
physical examination revealed a pain located in the right 
coxae radiating to the knee. Lung examination and heart 
sounds were normal. The abdomen was relaxed, and 
there was no rebound tenderness. Neurological 
examination revealed absence of neck stiffness. The 
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temperature of the patient was 37.2°C, while the 
erythrocyte sedimentation rate was demonstrated as 90 
mm/h. The laboratory results in the serum were as 
follows: WBC: 29090/mm3, neutrophil%: 77%, platelets: 
459000, C- reactive protein: 15.38 mg/L, aspartate 
aminotransferase: 42 U/L, alanine aminotransferase: 34 
U/L, alkaline phosphatase: 327 U/L, gamma glutamyl 
transferase: 99 U/L, creatinine: 0.6 mg/dL, and 
prothrombin time-international normalized ratio: 1.1. 
Brucella, hepatitis, human immunodeficiency 
virus serologies, rheumatoid factor, anti nuclear and anti-
cyclic citrullinated peptide antibodies were negative. 
There was no vegetation on the transthoracic 
echochardiography performed by a cardiologist, and 
ejection fraction was normal. 
Computed tomography (CT) images of the right hip 
demonstrated a mostly cystic lesion, approximately 
11.2x10.5x5.5 cm in diameter containing air densities 
(Figure-1). With the diagnosis of a psoas abscess, the 
patient was consulted with the physicians from the 
departments of orthopedics and general surgery. The 
treatment of intravenous antibiotic tigecycline 100 mg iv 
initial dose, followed by 50 mg iv every 12 hours was 
planned. Percutaneous drainage of abscess was 
performed in the interventional radiology department. 
Upon reproduction of Stafilococcus aureus in the blood 
culture, the antibiotherapy was changed as intravenous 
antibiotic daptomycin 500 mg 4 mg/kg iv every 24 hours 
for 7 to 14 days. 

 
)LJXUH-1. a. Coronal CT scan of the patient showing the abcess 

formation in the psoas muscle. b. Axial CT scan view 
of the same abscess. 

'LVFXVVLRQ 

The formation of an abscess in the iliopsoas muscle is 
defined as psoas abscess (3). Some cases could only 
be diagnosed in postmortem bodies. However, the use 
of CT increases the diagnosis of psoas abscess (4). In 
our study, we report a psoas abscess in an IDU 
diagnosed on CT. 

Psoas abscesses can be classified as primary and 
secondary abscesses according to the etiology. Primary 
psoas abscess occurs by hematogenous or lymphatic 
seeding from a distant location (5,6), and the risk factors 
can be diabetes mellitus, intravenous drug use, HIV 
infection, renal failure, and immunosuppression (3,4). 
Besides, it was found to be more likely in children and 
young adults (4-6 ). Secondary psoas abscess occurs by 
contiguous spread and trauma (5).The main organism 
causing primary psoas abscess is staphylococcus 
aureus, and methicillin-resistant staphylococcus aureus 
can also be demonstrated. (7) 

The symptoms include back or flank pain, fever, inguinal 
mass, limp, anorexia, and weight loss (3-5,6). Nearly 
91% of the cases suffer from pain located in the back or 
flank and radiated to the hip or the posterior aspect of 
the thigh (4,5,6-8). This finding also made our diagnosis 
easier. The second most common symptom is fever with 
a prevalence of 75%, and psoas abscess can be the 
etiology in the patients with fever of unknown origin (8). 

Intravenous drug use is rare in this country and patients 
and their relatives often conceal this situation. Also this 
is a matter, which accepted as a taboo and may not be 
investigated in deep by doctors. Besides, IDUs are in 
danger for the conditions associated with the direct 
effects of the agents and infection transmission. In 
addition, those infections seen in IDU patients may be 
mostly presented in occult and atypical formations. 
Psoas abscess is one of the well-known occult focuses 
for IDU patients. Usually, cases of psoas abscess may 
not admit to emergency departments with classical 
signs, on the other hand, they may be under 
investigation for different prediagnoses. She 
experienced the worsening of left hip pain, which was 
initially misdiagnosed in a previous hospital admission. 
An ED physician facing with an IDU-related abscess 
must be guarded for the associated complications and 
coexisting infections, such as necrotizing soft-tissue 
infection, septic arthritis, osteomyelitis, and epidural 
abscess. These complications were reported in 15-19% 
of the patients with IDU-related abscess (9,10). 

In conclusion, diagnosis of psoas abscess is rare and 
difficult in ED. Emergency medicine specialists, when 
encountered with unexplained fever, lumbar pain and 
pain radiating to inner leg, should keep in mind the 
psoas abscess. To ensure the diagnosis, also should 
question related drug use, DM, risk factors such as 
immune suppression.  
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$NUDED�GÕúÕ�DOORMHQLN�N|N�K�FUH�QDNOL�LOH�EDúDUÕ\OD�WHGDYL�HGLOHQ�SULPHU�LOHDO� 
PL\HORLG�VDUNRP 
Primary ileal myeloid sarcoma successfully treated with unrelated allogeneic stem  
cell transplantation  
3�VHP�3DWÕU1 *�OV�P�$NJ�Q�dD÷OÕyan2 Nur Soyer1 Nazan Özsan3 Filiz Vural1 

1Ege hQLYHUVLWHVL�7ÕS�)DN�OWHVL��øo�+DVWDOÕNODUÕ $QDELOLP�'DOÕ��+HPDWRORML�%LOLP�'DOÕ��ø]PLU��7�UNL\H 
2Pamukkale hQLYHUVLWHVL�7ÕS�)DN�OWHVL��øo�+DVWDOÕNODUÕ $QDELOLP�'DOÕ��+HPDWRORML�%LOLP�'DOÕ��3DPXNNDOH� 
7�UNL\H 
3Ege hQLYHUVLWHVL 7ÕS�)DN�OWHVL��7ÕEEL 3DWRORML�$QDELOLP�'DOÕ��ø]PLU��7�UNL\H 
 
Öz 

0L\HORLG� VDUNRP�� JUDQ�ORVLWLN� VDUNRP� YH\D� NORURPD� RODUDN� GD� DGODQGÕUÕODQ� ROJXQODúPDPÕú� PL\HORLG� K�FUH�
SUROLIHUDV\RQXQXQ�HNVWUDPHG�OOHU�WXWXOXPXGXU��0L\HORLG�VDUNRP�ROJXODUÕQÕQ�VDGHFH���,�¶L�JDVWURLQtestinal sistemden 
N|NHQ� DOÕU�� %XUDGD�� KDVWDOÕ÷ÕQ� DQODúÕOPDVÕQÕ� DUWWÕUPDN� YH� ELUH\VHOOHúWLULOPLú� WHGDYLOHU� LoLQ� ELU� UHIHUDQV� VD÷ODPDN�
DPDFÕ\OD�JDVWURLQWHVWLQDO�VLVWHPGHQ�N|NHQ�DODQ�ELU�SULPHU�P\HORLG�VDUNRP�ROJXVX�VXQXOPXúWXU� 
$QDKWDU�6|]F�NOHU: Miyeloid sarkom, DOORMHQLN�N|N�K�FUH�QDNOL. 

Abstract  
Myeloid sarcoma is an extramedullary involvement of immature myeloid proliferation that is also referred to as 
granulocytic sarcoma or chloroma. Only 6.5% of myeloid sarcomas derive from the gastrointestinal tract. Herein, we 
present a case of primary myeloid sarcoma originating from the gastrointestinal tract in order to increase 
understanding of the disease and provide a reference for individualized therapies. 

Keywords: Myeloid sarcoma, allogeneic stem cell transplantation. 

 

*LULú 

0L\HORLG� VDUNRP� �06��� NHPLN� LOL÷L� GÕúÕQGD� EXOXQDQ�
PL\HORLG� N|NHQOL� ELU� PDOLJQ� W�P|UG�U�� +DYD� LOH� WHPDV�
HWWL÷LQGH� \HúLO� UHQN� DOGÕ÷Õ� LoLQ� kloroma olarak da bilinir. 
$NXW�P\HORLG�O|VHPL�(AML) KDVWDODUÕQÕQ���
LQGHQ�D]Õ�06�
LOH� EDúYXUPDNWDGÕr (1). Hem primer hem de AML, 
PL\HORGLVSODVWLN� VHQGURP� YH� PL\HORSUROLIHUDWLI� KDVWDOÕN�
LOLúNLOL� 06� ROJXODUÕQÕ� LoHUHQ� HULúNLQ� KDVWDODUÕQ� ��,�¶L�
JDVWURLQWHVWLQDO� VLVWHPGHQ� WDQÕ� DOÕU� ����� *DVWURLQWHVWLQDO�
ND\QDNOÕ� SULPHU� 06� KDVWDODUÕQGD� JHQHOOLNOH� NHPLN� LOL÷L�
WXWXOXPX� ROPDNVÕ]ÕQ� NDUÕQ� D÷UÕVÕ�� EXODQWÕ�� NXVPD��
ED÷ÕUVDN� WÕNDQÕNOÕ÷Õ� \D� GD� JDVWURLQWHVWLQDO� NDQDPD� JLEL�
|]J�O� ROPD\DQ� EHOLUWLOHU� EXOXQGX÷X� LoLQ�� EX� KDVWDODU�
NROD\FD� \DQOÕú� WHúKLV� HGLOHELOLU� ����� %XUDGD�� KDVWDOÕ÷ÕQ�
DQODúÕOPDVÕQÕ�DUWWÕUPDN�YH�ELUH\VHOOHúWLULOPLú�WHGDYLOHU�LoLQ�
ELU� UHIHUDQV� VD÷ODPDN� DPDFÕ\OD� JDVWURLQWHVWLQDO�
VLVWHPGHQ�N|NHQ�DODQ�ELU�SULPHU�06�ROJXVX�VXQXOPXúWXU� 
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2OJX 6XQXPX 

2WX]� G|UW� \DúÕQGD� HUNHN� KDVWD�� $UDOÕN� ����¶GH� NDUÕQ�
D÷UÕVÕ� LOH�KDVWDQHPL]LQ�DFLO�VHUYLVLQH�EDúYXUGX� %LU�\ÕOGÕU 
ara DUD� NDUÕQ� D÷UÕVÕ� RODQ� KDVWDGD� LOHXV� LOH� X\XPOX�
EXOJXODU� VDSWDQGÕ� %XQXQ� �]HULQH� DEGRPLQRSHOYLN�
ELOJLVD\DUOÕ�WRPRJUDIL��%7��oHNLOGL��øOHDO�DQVODU�G�]H\LQGH�
GXYDU� NDOÕQODúPDVÕ� YH� EX� G�]H\GH� LQFH� ED÷ÕUVDNODUGD�
ileus ile uyumlu dilatasyon izlendi. Genel Cerrahi 
NOLQL÷LQH� \DWÕUÕODQ� KDVWD\D� ODSDURWRPL� LOH� SDUVL\HO� LOHXP�
UH]HNVL\RQX�YH�Xo�XFD�DQDVWRPR]�\DSÕOGÕ��øQFH�ED÷ÕUVDN�
DPHOL\DW� PDWHU\DOLQGH� PDNURVNRSLN� RODUDN� �� FP� oDSWD�
L]OHQHQ� W�P|U�Q� KLVWRSDWRORMLN� LQFHOHPHVLQGH� ED÷ÕUVDN�
GXYDUÕQÕ� W�P�\OH� LoLQH� DODQ� RUWD� ER\� K�FUHOHULQ�
ROXúWXUGX÷X� GLII�]� LQILOWUDV\RQ� L]OHQGL�� øPP�QR-
histokimyasal incelemede neoplastik infiltrasyon CD34, 
CD68 (PG-M1), lizozim, MPO, CD117, CD38 ve bcl-2 
pozitif; CD2, CD3, CD4, CD8, CD10, CD20, CD56, 
CD57, CD79a, CD138, MUM-1, PAX5, sitokeratin 
QHJDWLI� VDSWDQGÕ�� 7G7� LOH� QHRSODVWLN� K�FUHOHUGH� ���
GROD\ÕQGD� SR]LWLIOLN� J|U�OG�� Ki67 proliferasyon indeksi 
����GROD\ÕQGD�EXOXQGX��.URPRMHQLN�LQ�VLWX�KLEULGL]DV\RQ�
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\|QWHPL� LOH� oDOÕúÕODQ� (%(5� LQFHOHPHVLQGH� ODWHQW� (%9�
DoÕVÕQGDQ�QHJDWLI� VRQXo�DOÕQGÕ��&HUUDKL VÕQÕUODUGD� W�P|U�
yRNWX�� 06� WDQÕVÕ� NRQXODQ� KDVWD� KHPDWRORML� NOLQL÷LQH�
\|QOHQGLULOGL������ 

3HULIHULN�WDP�NDQ�VD\ÕPÕ�QRUPDO�VÕQÕUODUGD\GÕ��Beyaz kan 
K�FUHOHUL� �.840x109/L, hemoglobin 14.1 g/dL ve 
trombositler 281x109/L. Periferik yaymada blast 
J|U�OPH]NHQ��NHPLN�LOL÷L�DVSLUDV\RQ�YH�EL\RSVLVLQGH���-
�� GROD\ÕQGD� EODVW� L]OHQGL�� 6LWDUDELQ� YH� LGDUXELFLQ� ������
NHPRWHUDSLVL�SODQODQGÕ�� IDNDW�KDVWD� WHGDYL\L� UHGGHWWL��%X�
QHGHQOH� WDNLEH� DOÕQGÕ�� 0DUW� ����¶WH� NRQWURO� pozitron 
emisyon tomografi-BT (PET-%7�� oHNLOGL�� %DWÕQ� VD÷� DOW�
\DUÕVÕQGD� LOHDO� DQVODU� DUDVÕQGD� ED÷ÕUVDN� GXYDUÕQGDQ�
ND\QDNODQGÕ÷Õ�G�ú�Q�OHQ��\DNODúÕN��[�,5 cm boyutunda, 
DUWPÕú�PHWDEROLN� WXWXOXP�J|VWHUHQ�\XPXúDN�GRNX�NLWOHVL�
L]OHQGL�YH�Q�NV� OH]\RQ�RODUDN�GH÷HUOHQGLULOGL��.HPLN� LOL÷L�
aspirasyon ve biyopsisinde %1-��GROD\ÕQGD�EODVWLN�K�FUH�
izlendi. Relaps primer miyeloid sarkom olarak 
GH÷HUOHQGLULOHQ� KDVWD\D�� ��� 0DUW� LOH� �� 1LVDQ� �����
WDULKOHUL�DUDVÕQGD��VLWDUDELQ�����PJ�P2�J�Q�YH�LGDUXELVLQ�
12 mg/m2�J�Q� ������ UHPLV\RQ-LQG�NVL\RQ� NHPRWHUDSLVL�
YHULOGL�� $LOH� LoL� WDP� X\XPOX� GRQ|U�� ROPD\DQ� KDVWD� LoLQ�
DNUDED� GÕúÕ� GRQ|U� WDUDPDVÕ� EDúODWÕOGÕ� YH� EX� V�UHoWH�
KDVWDQÕQ� UHODSV� ROPDPDVÕ� LoLQ�0D\ÕV� LOH� 7HPPX]� �����
WDULKOHUL�DUDVÕQGD�\�NVHN�GR]�VLWDUDELQ����J�P2, 12 saatte 
1; 1., 3., ��� J�QOHUGH�� NRQVROLGDV\RQ� WHGDYLVL� G�]HQOL�
DUDOÕNODUOD� X\JXODQGÕ�� ho�QF�� N�U� \�NVHN� GR]� VLWDUDELQ�
VRQUDVÕ� DNUDED� GÕúÕ� WDP� X\XPOX� GRQ|U�� EXOXQDQ�
KDVWD\D��\DQÕW�GH÷HUOHQGLUPH�DPDFÕ� LOH�$÷XVWRV�����¶WH�
kontrol PET-%7� oHNLOGL� YH� WDP� PHWDEROLN� \DQÕW� L]OHQGL��
+DVWD\D���$÷XVWRV�����¶WH�EXVXOIDQ���,��PJ�NJ�J�Q�� -7 
ile -���J�QOHU�DUDVÕQGD��YH�VLNORIRVIDPLG�����PJ�NJ��-3 ile 
-���J�QOHU�DUDVÕQGD��LoHUHQ�PL\HORDEODWLI�KD]ÕUODPD�UHMLPL�
LOH������ WDP�X\XPOX�DNUDED�GÕúÕ� GRQ|UGHQ�DOORMHQLN�N|N�
K�FUH� QDNOL� �$.+1�� \DSÕOGÕ�� *UHIW� �U�Q�� ��� mL idi, 
WRSODP������[����NJ�PRQRQ�NOHHU�K�FUH�YH�����[����NJ�
&'���SR]LWLI�K�FUH�KDVWD\D� LQI�]H�HGLOGL��$.+1�VRQUDVÕ�
12. J�QGH�KHP�Q|WURILO�KHP�WURPERVLW�HQJUDIWPDQÕ�ROGX��
*UDIW� YHUVXV� KRVW� KDVWDOÕ÷Õ� �*Y++�� SURILODNVLVL� LoLQ�
NXOODQÕODQ�VLNORVSRULQ�WHGDYLVL�WDNLSWH�NUHDWLQLQ�\�NVHNOL÷L�
ROPDVÕ� QHGHQL� LOH� PLNRIHQRODW� PRIHWLO� �����PJ�J�Q�� YH�
G�ú�N� GR]� JOXNRNRUWLNRLG� LOH� GH÷LúWLULOGL�� $.+1� VRQUDVÕ�
���� YH� ����� J�QGH� ����� WDP� GRQ|U� NLPHUL]PL� L]OHQGL��
$.+1�VRQUDVÕ���\ÕO�YH���D\�VRQUD�06�EXOJXVX�ROPDGDQ�
YH� NRQWURO� DOWÕQGD� *Y++� LOH� WDNLS� HGLOLUNHQ�� PL\RNDUG�
HQIDUNW�V��QHGHQL�LOH�H[�ROGX�� 

+DVWDGDQ� WÕEEL� YHULOHULQLQ� \D\ÕQODQDELOHFH÷LQH� LOLúNLQ�
\D]ÕOÕ�RQDP�EHOJHVL�DOÕQGÕ� 

 
ùHNLO-1. a. øQFH� ED÷ÕUVDN� PXNR]DVÕQÕQ� KHPHQ� DOWÕQGDQ� EDú-

OD\DUDN� GHULQH� LOHUOH\HQ� EODVWLN� PRUIRORMLGH� K�FUHOHULQ�
ROXúWXUGX÷X� GLII�]� LQILOWUDV\RQ�� +-Ex4. b. øQFH�
ED÷ÕUVDNWD�EODVWLN�PRUIRORMLGH�K�FUHOHU��+-Ex40. F� øQFH�
ED÷ÕUVDNWD� &'��� SR]LWLIOL÷L x10. d. øQFH� ED÷ÕUVDNWD�
&'���� SR]LWLIOL÷L x10. e. øQFH� ED÷ÕUVDNWD� &'���
SR]LWLIOL÷L�x10. f. øQFH�ED÷ÕUVDNWD� OL]R]LP�SR]LWLIOL÷L x10. 
g. øQFH�ED÷ÕUVDNWD�.L-���SR]LWLIOL÷L�������[��� 

 

7DUWÕúPD 

06� EDúND� ELU� KHPDWRORMLN� PDOLJQLWH� LOH birlikte 
J|U�OG�÷�QGH�WDQÕQPDVÕ�NROD\GÕU��IDNDW�L]ROH�YH\D�SULPHU�
06¶GH�� E�\�N� ELU� W�P|U� \�N�� GXUXPXQGD� ELOH� WDQÕ�
NRQXOPDVÕ�GDKD�]RUGXU��06�ú�SKHVLQGH�WDP�NDQ�VD\ÕPÕ��
NHPLN� LOL÷L� GH÷HUOHQGLUPHVL� YH� NURPR]RP� DQDOL]L�
JHUHNOLGLU�� 06� WLSLN� RODUDN�� \�NVHN� GHUHceli bir 
KHPDWRSRHWLN� QHRSOD]LGLU� YH� 032� YH\D� GL÷HU� PL\HORLG�
IDUNOÕODúWÕUÕFÕ�EHOLUWHoOHULQLQ�HúOLN�HWWL÷L�SDWRORMLN�YH�LPP�Q�
IHQRWLSLN� |]HOOLNOHUH� GD\DOÕ� RODUDN� WHúKLV� HGLOLU�� 06
\L�
OHQIRPDGDQ� YH\D� GL÷HU� W�P|UOHUGHQ� D\ÕUPDN� |QHPOLGLU��
øPP�QRKLVWRNLP\DVDO� LQFHOHPHGH� HQ� VÕN� LIDGH� HGLOHQ�
EHOLUWHo�&'���.3����������EXQX�WDNLEHQ�GL÷HU�EHOLUWHoOHU�
MPO (%83,6), CD117 (%80,4), CD99 (%54,3), 
CD68/PG-M1 (%51,0), CD34 (%43,��¶W�U����� 

06¶QLQ�SURJQR]X�VRQ�GHUHFH�N|W�G�U��$]�VD\ÕGD�KDVWDGD�
etkili tedavilerden sonra uzun WDP� UHPLV\RQ� V�UHOHUL�
VD÷ODQÕU�� 7HGDYL� HGLOPH\HQ� SULPHU�06�� WDQÕGDQ� LWLEDUHQ�
genellikle 10-��� D\� LoLQGH� $0/
\H� G|Q�úPHNWHGLU� �����
1DGLU� GXUXPODUGD� O|VHPL\H� G|Q�úPHQLQ�
JHUoHNOHúPHGL÷L�� ��� \ÕOGDQ� ID]OD� L]OHP� V�UHVL� RODQ�
ROJXODU� GD� ELOGLULOPLúWLU (6). Primer MS tedavisi cerrahi 
rezeksiyon, lokal radyoterapi ve sistemik kemoterapi 
VHoHQHNOHULQL� LoHULU�� %XQXQOD� ELUOLNWH�� FHUUDKL� UH]HNVL\RQ�
YH� ORNDO� UDG\RWHUDSL� LOH� VÕQÕUOÕ� WHGDYLOHU�� 06¶GH� $0/
\H�
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JHoLúL� JHFLNWLUHPH]� YH\D� SURJQR]X� L\LOHúWLUHPH] 
(7). Bu 

da primer M6¶QLQ�VLVWHPLN� WHGDYL�JHUHNWLUHQ�ELU�VLVWHPLN�
KDVWDOÕN�ROGX÷XQX�J|VWHULU�YH�FHUUDKL�UH]HNVL\RQ�\DSÕOVD�
ELOH� W�P� SULPHU� 06¶OHU� LoLQ� VLVWHPLN� NHPRWHUDSL�
X\JXODQPDOÕGÕU�� +LoELU� WHGDYL� YH\D� WDNLS� NÕODYX]X�
ROPDPDVÕQD� UD÷PHQ�� SULPHU� 06� WHGDYLVLQGH�� $0/� LoLQ�
kullDQÕODQ� VLWDUDELQ� LOH� NRPELQH� HGLOPLú� DQWUDVLNOLQ�
UHMLPOHULQLQ� NXOODQÕPÕ�|QHULOPHNWHGLU� �����$.+1��06� LoLQ�
etkili bir tedavi olabilir

 
(8,9). Primer MS tedavisinde 

$.+1� X\JXODQPDVÕ� NRQXVXQGD� VÕQÕUOÕ� ELOJL� YDUGÕU� YH�
HWNLQOL÷L� KDOD� ELOLQPHPHNWHGLU�� %XQXQOD� ELUOLNWH�� D\QÕ�
G|QHPGH�WHGDYL�HGLOHQ�$0/�KDVWDODUÕ�LOH�SULPHU�06�YH\D�
$0/� LOH� ELUOLNWH� Hú]DPDQOÕ� 06� RODQ� KDVWDODUÕQ�

NDUDNWHUOHULQL�� WHGDYLOHULQL� YH� JHQHO� VD÷� NDOÕPODUÕQÕ�
NDUúÕODúWÕUDQ� UHWURVSHNWLI� ELU� oDOÕúPDGD�� 06� WDQÕOÕ�
KDVWDODUÕQ� HUNHQ� DJUHVLI� $.+1� WHGDYLVinden fayda 

J|UG�÷��EXOXQPXúWXU������� 

6RQXo� RODUDN�� 06�� Y�FXGXQ� KHUKDQJL� ELU� E|OJHVLQGH�
JHOLúHELOHQ�� PL\HORLG� ND\QDNOÕ� PDOLJQ� ELU� QHRSOD]PGÕU��
*DVWURLQWHVWLQDO� VLVWHPGHQ� N|NHQ� DODQ� 06� QLVSHWHQ�
QDGLUGLU�� 3ULPHU� 06¶GH� FHUUDKL� UH]HNVL\RQ� YH�
radyoterapiye ek RODUDN� \R÷XQ� VLVWHPLN� Nemoterapi ve 

$.+1�\DSÕOPDOÕGÕU� 
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Akut infantil hemorajik ödemli bir olgu 
A case of acute infantile hemorrhagic edema  

Samet Benli  Mehmet Tekin 

$GÕ\DPDQ�hQLYHUVLWHVL�7ÕS�)DN�OWHVL, dRFXN�6D÷OÕ÷Õ�YH�+DVWDOÕNODUÕ�$QDELOLP�'DOÕ, $GÕ\DPDQ, 7�UNL\H 

 
Öz 

$NXW� LQIDQWLO� KHPRUDMLN� |GHP� �$ø+g�� JHQHOlikle 6-��� D\� DUDVÕQGD� J|U�OHQ� YH� GHUL\H� VÕQÕUOÕ� RODQ� ELU� O|NRVLWRNODVWLN�
YDVN�OLW� WDEORVXGXU��+DVWDODU� |GHP�� DWHú� YH� SXUSXULN� G|N�QW�� LOH� EDúYXUPDNWDGÕU�� <DNODúÕN� �-�� KDIWD� NDGDU� V�UHGH�
NHQGLOL÷LQGHQ�L\LOHúPHVLQH�UD÷PHQ��G|N�QW�OHU�DLOHOHUL�FLGGL�DQODPGD� WHGLUJLQ�HGHELOPHNWHGLU��%X�ROJXGD��VW�VROXQXP�
\ROX�HQIHNVL\RQX�VRQUDVÕ�SXUSXUD��HOOHUGH�YH�D\DNODUGD�úLúPH�\DNÕQPDODUÕ�LOH�WDUDIÕPÕ]D�EDúYXUDQ�YH�$ø+g�WDQÕVÕ�DODQ�
GRNX]�D\OÕN�ELU� oRFXN�VXQXOGX��$FLO� WÕS��oRFXN�VD÷OÕ÷Õ�YH�KDVWDOÕNODUÕ� YH�FLOGL\H�X]PDQODUÕQÕQ�QDGLU�J|U�OHQ�$ø+g¶\��
WDQÕPDODUÕ� YH� VHOLP� VH\UL� NRQXVXQGD� KDVWD� \DNÕQODUÕQÕ� ELOJLOHQGLUPHOHULQLQ�� JHUHNVL]� DUDúWÕUPDODUÕ� YH� DLOHOHULQ�
ND\JÕODUÕQÕ�D]DOWDFD÷ÕQÕ�YXUJXODPDN�LVWHGLN� 

$QDKWDU�Sözcükler: ANXW�LQIDQWLO�KHPRUDMLN�|GHP, O|NRVLWRNODVWLN�YDVN�OLW, purpura. 

Abstract  

Acute infantile hemorrhagic edema (AIHE) is a leukocytoclastic vasculitis limited to the skin and is usually seen 

between 6-24 months. Patients present with edema, fever and purpuric rash. Although the patients recover 

spontaneously in about 2-4 weeks, the rashes can seriously disturb their families. In this case, we presented a nine-

months-old child diagnosed with AHIE who was admitted to the hospital with purpura and swelling of hands and feet 

after an upper respiratory tract infection. We wanted to emphasize that recognition of the rare AIHE by emergency 

specialist, pediatricians, and dermatologists and informing the patient relatives about the benign course, will reduce 

unnecessary research and concerns of the families. 

Keywords: Acute infantile hemorrhagic edema, leukocytoclastic vasculitis, purpura. 

 

*LULú 

$NXW� LQIDQWLO� KHPRUDMLN� |GHP� �$ø+g��� O|NRVLWRNODVWLN�
YDVN�OLWLQ� QDGLU� ELU� W�U�G�U�� *HQHOOLNOH� LNL� \Dú� DOWÕQGD�
J|U�OHQ��VHOLP�VH\LUOL�YH�GHUL\H�VÕQÕUOÕ�ELU� WDEORGXU��.OLQLN�
WULDG� RODUDN� |GHP�� DWHú� YH� SXUSXULN� GHUL� OH]\RQODUÕ�
J|U�O�U� ����� '|N�QW�OHU� \�]�� NDOoD�� NXODN� YH�
HNVWUHPLWHOHUGH� VLPHWULN� \HUOHúLPOLGLU� YH� DQ�OHU� \D� GD�
KHGHI� WDU]ÕQGDGÕU�� +DVWDOÕ÷ÕQ� D\ÕUÕFÕ� WDQÕVÕQGD� +HQRFK-
6FK|QOHLQ� SXUSXUDVÕ� �+63��� SXUSXUD� IXOPLQDQV��
VHSWLVHPL� YH� PHQLQJRNRNVHPL� JLEL� SXUSXULN� G|N�QW�O��
KDVWDOÕNODU� G�ú�Q�OPHOLGLU� ��). %X� ROJXGD�� �VW� VROXQXP�
\ROX�HQIHNVL\RQX�VRQUDVÕ�JHOLúHQ�$ø+g�WDEORVX�VXQXOGX� 
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2OJX 6XQXPX 

ho� J�Q� |QFH� DWHú� YH� EXUXQ� DNÕQWÕVÕ� EDúOD\DQ� �� D\OÕN�
HUNHN� KDVWD�� ELU� J�Q� |QFH� GH� \�]�QGH� YH�
HNVWUHPLWHOHULQGH�G|N�QW�OHU�ROXúPDVÕ��]HULQH�$GÕ\aman 
hQLYHUVLWHVL�7ÕS�)DN�OWHVL�oRFXN�DFLO�VHUYLVLQH�EDúYXUGX��
+DVWDQÕQ� KHUKDQJL� ELU� LODo� NXOODQÕP� |\N�V�� \RNWX��
g]JHoPLú� YH� VR\� JHoPLúLQGH� |]HOOLN� \RNWX�� )L]LN�
PXD\HQHVLQGH� Y�FXW� ÕVÕVÕ� ����°C ve orofarenksi 
KLSHUHPLNWL�� <DQDNODUGD�� NXODN� NHSoHVLQGH�� EDFDNlarda 
YH� D\DNODUGD� ER\XWODUÕ� �[�� FP� LOH� �[�� FP� DUDVÕQGD�
GH÷LúHQ� SXUSXULN� G|N�QW�OHU� PHYFXWWX� �ùHNLO-1). 
%DFDNODUGD� ELODWHUDO� |GHP� VDSWDQGÕ�� +DVWDQÕQ� Y�FXW�
D÷ÕUOÕ÷Õ� �,4 kg (25-50 persentil) ve boyu 70 cm (25-50 
persentil) idi. Laboratuvar incelemelerinde kaQ� O|NRVLW�
VD\ÕVÕ� ��.600/mm3�� WURPERVLW� VD\ÕVÕ� ���.000/mm3, 
hemoglobin 9,1 g/dL ve C-reaktif protein (CRP) 1.2 
mg/dL LGL�� .DQ� EL\RNLP\DVÕ�� WDP� LGUDU� LQFHOHPHVL��
SURWURPELQ�]DPDQÕ��37��YH�DNWLYH�SDUVL\HO�WURPERSODVWLQ�
]DPDQÕ��D377��QRUPDO�RODUDN�VDSWDQGÕ��*Ditada gizli kan 
QHJDWLIWL�� +DVWDQH\H� \DWÕúÕ� VÕUDVÕQGD� DOÕQDQ� NDQ�
N�OW�U�QGH��UHPH�ROPDGÕ��+DVWDQÕQ�\DúÕ��VHOLP�VH\UHGHQ�
NOLQL÷L�� PXNR]D� YH� Lo� RUJDQODUGD� WXWXOXP� ROPDPDVÕ� YH�
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ODERUDWXYDU� EXOJXODUÕ� J|]� |Q�QH� DOÕQDUDN� $ø+g� WDQÕVÕ�
NRQGX�� +DVWDQÕQ�PHYFXW� �VW� VROunum yolu enfeksiyonu 
LoLQ� DPSLVLOLQ-VXOEDNWDP� ���� PJ�NJ�J�Q� EDúODQGÕ� YH�
VHUYLVWH� WDNLEH� DOÕQGÕ�� +DVWD� \DWÕúÕQÕQ� �o�QF�� J�Q�QGH�
WDEXUFX� HGLOGL�� %LU� KDIWD� VRQUDNL� NRQWUROGH� G|N�QW�OHULQ�
SLJPHQWDV\RQ�EÕUDNDUDN�JHULOHGL÷L�J|]OHQGL��+DVWDQÕQ�ELU�
ay sonraki konWURO�QGH� LVH� G|N�QW�OHULQ� WDPDPHQ�
ND\EROGX÷X�J|U�OG��� 
+DVWDQÕQ�\DVDO�YDVLVLQGHQ�WÕEEL�YHULOHULQLQ�\D\ÕQODQDELOH-
FH÷LQH�LOLúNLQ�\D]ÕOÕ�RQDP�EHOJHVL�DOÕQGÕ� 

 
ùHNLO-1. <�]GH�PDGDO\RQ�WDU]ÕQGD�SXUSXUD. 

7DUWÕúPD 

$NXW� LQIDQWLO�KHPRUDMLN�|GHP� LON�RODUDN�6QRZ� WDUDIÕQGDQ�
WDQÕPODQPÕú�� GDKD� VRQUD� 6HLGOPD\HU� sendromu, 
Finkelstein hDVWDOÕ÷Õ� JLEL� LVLPOHUOH� GH� DQÕOPÕúWÕU� �����
/|NRVLWRNODVWLN� YDVN�OLWLQ� ELU� DOW� WLSL� RODUDN� NDEXO� HGLOLU��
QHGHQL�NHVLQ�RODUDN�ELOLQPHPHNWHGLU��2OJXODUÕQ�oR÷XQGDQ�
HQIHNVL\RQODUÕQ�� LODoODUÕQ� YH� LPP�QL]DV\RQXQ� VRUXPOX�
ROGX÷X� ELOGLULOPHNWHGLU�� (QIHNVL\RQ� HWNHQL� RODUDN� HQ� VÕN�
stafiODNRNODU��VWUHSWRNRNODU�YH�DGHQRYLU�VOHU�VDSWDQPÕúWÕU�
�����2OJXPX]XQ�NDQ�N�OW�U�QGH��UHPH�ROPDGÕ��øODoODUGDQ�
non-steroid antiinflamatuvarlar, trimetoprim V�OIDPHWDN-
sazol ve penisilin grubu antibiyotikler sorumlu 
WXWXOPXúWXU� �����2OJXPX]GD� LODo�NXOODQPD�|\N�V��\RNWX��
EX� QHGHQOH� G|N�QW�OHULQ� HQIHNVL\|]� ND\QDNOÕ� ROGX÷X�
G�ú�Q�OG�� 

$ø+g�� NHQGL� NHQGLQL� VÕQÕUOD\DQ� YH� \DNODúÕN� �-3 hafta 
NDGDU� V�UHGH� G�]HOHQ� ELU� WDEORGXU�� +DVWDOÕ÷ÕQ� HUNHN�
oRFXNODUGD� GDKD� VÕN� J|]OHQGL÷L� ELOGLULOPLúWLU� �����
/LWHUDW�UOH� X\XPOX� RODUDN� ROJXPX]� GD� HUNHNWL�� +DVWDOÕN�
SXUSXUD� WDU]ÕQGDNL� G|N�QW�OHULQ� \�]�� NXODN� NHSoHVL� YH�
HNVWUHPLWHOHUH� \D\ÕOPDVÕ� LOH�NHQGLQL� J|VWHULU��'|N�QW�OHU�
|GHPOL�YH�ELUOHúPH�H÷LOLPLQGHGLU��'HUL�EXOJXODUÕ�SURJUHVLI�
VH\LU� J|VWHUPHVLQH� UD÷PHQ�� KDVWDOÕN� L\L� KX\OXGXU� YH�
yaklDúÕN��-��KDIWD�LoHULVLQGH�NHQGLOL÷LQGHQ�JHULOHPHNWHGLU�
�����2OJXPX]GD�GD�NOLQLN�KDILI� VH\UHWWL� YH�G|N�QW�OHU�ELU�
ay sonra tamamen kayboldu. 

$ø+g� D\ÕUÕFÕ� WDQÕVÕQGD� +63��PHQLQJRNRNVHPL�� SXUSXUD�
IXOPLQDQV�� .DZDVDNL� KDVWDOÕ÷Õ� YH� HULWHPD� PXOWLIRUPH�
G�ú�Q�OPHOLGir (1). dRFXNOXN� oD÷ÕQGD� HQ� VÕN� J|U�OHQ�
O|NRVLWRNODVWLN� YDVN�OLW� W�U�� +63¶GLU�� $ø+g� LOH� +63�
EHQ]HU�KDVWDOÕNODU�ROPDNOD�ELUOLNWH��DUDODUÕQGD�ED]Õ�NOLQLN�
YH�ODERUDWXYDU�IDUNOÕOÕNODU�YDUGÕU��$ø+g�VÕNOÕNOD��-24 aylar 
DUDVÕQGD� J|U�O�UNHQ�� +63� JHQHOGH� �o� \Dú� VRQUDVÕ�
J|]OHQLU�� 3DOSDEO� SXUSXUD� WDU]ÕQGDNL� G|N�QW�OHU� +63¶GH�
JHQHOGH� EDFDNODUGD� YH� JOXWHDO� E|OJHGH� \HUOHúLPOL� LNHQ��
$ø+g¶GH� |]HOOLNOH� \�]�� NXODN� NHSoHVL� YH� HNVWUHPLWH�
GLVWDOLQGHGLU� YH� GDKD� JHQLú�� |GHPLQ� HúOLN� HWWL÷L� YH�
ELUOHúPH� H÷LOLPLQGH� RODQ� PDGDO\RQ� úHNOindedir (6). 
2OJXPX]GD� GD� |]HOOLNOH� KHU� LNL� \DQDNWD�� NXODN�
NHSoHVLQGH� YH� D\DNODUGD� ELUOHúPH� H÷LOLPLQGH� RODQ 
PDGDO\RQ� WDU]ÕQGD� SXUSXULN� G|N�QW�OHU� PHYFXWWX��
7HWNLNOHULQGH� KDILI� O|NRVLWR]� YH� &53� SR]LWLIOL÷L� YDUGÕ��
%|EUHN�WXWXOXPX�YH�JDVWURLQWHVWLQDO�WXWXOXP�VDSWDQPDGÕ� 

+DVWDOÕ÷ÕQ�|]J�Q�ELU�WHGDYLVL�\RNWXU��$OWWD�\DWDQ�KDVWDOÕN�
YDUVD�RQD�\|QHOLN�WHGDYL�\DSÕOPDOÕGÕU��6LVWHPLN�VWHURLG�YH�
DQWLKLVWDPLQLNOHULQ� NXOODQÕPÕ� WDUWÕúPDOÕ� ROXS�� VWHURLG�
WHGDYLVLQGHQ����VDDW�VRQUD� OH]\RQODUÕQ�KÕ]OD�JHULOHGL÷LQL�
J|VWHUHQ� oDOÕúPDODU� EXOXQPDNWDGÕU� ������� 2OJXPX]GD�
VWHURLG�NXOODQÕOPDGÕ� 

$NXW�LQIDQWLO�KHPRUDMLN�|GHP��E�\�N�SXUSXULN�G|N�QW�OHUL�
QHGHQL\OH�DLOHOHUGH�HQGLúH�X\DQGÕUDELOPHNWHGLU��%X�ROJX�
VXQXPXQGD�|]HOOLNOH�DFLO��SHGLDWUL�YH�FLOGL\H�GRNWRUODUÕQÕQ�
QDGLU� J|U�OHQ�$ø+g� WDEORVXQX� WDQÕPDODUÕ� YH�VHOLP�VH\UL�
NRQXVXQGD� KDVWD� \DNÕQODUÕQÕ� ELOJLOHQGLUPHOHULQLQ��
JHUHNVL]� DUDúWÕUPDODUÕ� YH� DLOHOHULQ� ND\JÕODUÕQÕ�
D]DOWDFD÷ÕQÕ�YXUJXODPDN�LVWHGLN�
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$EVWUDFW 

Spinal myoclonus developed after regional anesthesia is quite rare. They are sudden onset, involuntary, short focal 
or segmental contractions in a single muscle or a muscle group. Spinal myoclonus is a neuromuscular dysfunction 
developed after spinal cord pathologies (tumor, infection,etc.) Almost all reported cases were related to intrathecal 
bupivacaine or an epidural catheter. We aimed to present the spinal myoclonus we observed in our case caused by 
the administration of bupivacaine for spinal anesthesia. 
.H\ZRUGV� Spinal myoclonus, regional anesthesia, local anesthetic. 

Öz  

5HML\RQDO�DQHVWH]L�VRQUDVÕ�JHOLúHQ�VSLQDO�P\RNORQXV�ROGXNoD�QDGLU�J|U�OPHNWHGLU��7HN�ELU�NDV�YH\D�NDV�JUXSODUÕQGD�
DQL��LVWHPVL]��NÕVD�V�UHOL�IRNDO�YH\D�VHJPHQWDO�J|U�OHQ�NDVÕOPDODUGÕU��6SLQDO�NRUG�SDWRORMLOHUL��W�P|U��HQIHNVL\RQ, vb.) 
VRQXFX�JHOLúHQ�Q|URPXVNXOHU�GLVIRQNVL\RQGXU��$\UÕFD� LQWUDWHNDO�EXSLYDNDLQ�YH\D�HSLGXUDO�NDWHWHU�X\JXODPD�VRQUDVÕ�
EHQ]HU�ROJXODU�ELOGLULOPLúWLU��SSLQDO�DQHVWH]LGH�X\JXODGÕ÷ÕPÕ]�EXSLYDNDLQH�ED÷OÕ�JHOLúHQ�VSLQDO�P\RNORQXV J|]OHGL÷LPL]�
ROJXPX]X�VXQPD\Õ�DPDoODGÕN� 

Anahtar Sözcükler: Spinal miyoklonus, rejiyonal anestezi, lokal anestezik. 

 

 
,QWURGXFWion  

Spinal myoclonus is a rare complication of spinal or 
epidural anesthesia. It is frequently encountered with the 
trauma, tumor, infection, or vasculopathy of spinal cord 
(1). In addition, intrathecal administered local anesthetic 
agents, opioids, radiocontrast agents and catheters are 
rare causes of spinal myoclonus (2). We aimed to 
evaluate the spinal myoclonus following the 
administration of hyperbaric bupivacaine to the 
subarachnoid space in a patient undergoing cystoscopy 
for hematuria.  

Case Report 

Our patient was 73-year-old. The preoperative 
anesthesia examination was normal. He was monitored. 
In the sitting position, 12.5 mg hyperbaric bupivacaine 
was administered to the L4-L5 intrathecal space with a 
25G Quincke tipped spinal needle when the  
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CSF flow was observed. When the sensory block was at 
T8 level, the lithotomy position was given to the patient 
and the operation was started. There weren’t any 
problems during the operation for about 40 minutes. 
After surgery, the patient was transferred to a recovery 
room. 120 minutes after the application of spinal 
anesthesia, myoclonic contractions were observed in the 
pelvis and both lower extremities that recurred every 3-5 
minute, persisting for 30-��� VHFRQGV�� 7KH� SDWLHQW¶V�
mental status was intact and muscle strength was 
normal. The patient was transferred to the intensive care 
unit from the recovery room. In the intensive care unit, 2 
mg iv midazolam was applied. 15 minutes later 2 mg iv 
midazolam was administered again. Myoclonic 
contractions were reduced in strength and decreased in 
frequency. The myoclonic movement disappeared 
completely 90 minutes after its onset. In the intensive 
care unit, Na, K, Ca, Mg, B12 levels were found within 
the normal range. The MR images of the patient were 
consulted to the neurologist and evaluated as normal. 
He was observed in the intensive care unit for one day. 
Myoclonic contractions were not observed again. The 
case was discharged. 
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Written informed consent was obtained from the patient 
for publishing the individual medical records. 

'LVFXVVLRQ 

Spinal myoclonus observed following regional 
anesthesia is considered a rare complication. 
Pathophysiology is not clear, the inhibition loss in 
suprasegmental descending pathways and local 
posterior horn interneurons, hyperactivity of anterior horn 
neurons, and abnormal stimulation of axons in this 
region may be the cause of myoclonus (3-5). Spinal or 
epidural anesthesia may lead to myoclonus due to 
neural injuries (6,7). For myoclonus formation following 
local anesthetic, it has been reported that inhibitor 
effects are caused by increased irritability in alpha motor 

neurons or by direct neurotoxic properties (8). Electrolyte 
imbalance and effect of B12 deficiency are not clear. In 
our case, myoclonus was terminated after cessation of 
the drug. In many cases different treatment options were 
considered. Drugs such as clonazepam, sodium 
valproate, piracetam, fluoxetine and primidon have been 
used (9). In many cases, midazolam and clonazepam 
were the preferred drugs (2). We administered 
midazolam and we observed that it was effective. 
In conclusion, it should be kept in mind that spinal 
myoclonus, which is a rare complication of regional 
anesthesia, can be seen after spinal anesthesia. An 
anesthesiology and reanimation specialist should be 
careful for unpredictable postoperative complications 
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$EVWUDFW� 

The most common invasive intravascular procedure is the placement of the intravenous cannula. The use of 

peripheral venous cannulas may lead to a number of complications that may increase hospital stay, increase the cost 

of treatment, and decrease patient comfort. Spontaneous fracture and migration of intravenous cannula is a known 

complication and should be removed immediately. We report a case of a peripheral venous catheter (PVC) piece in 

the left cephalic vein treated successfully by a surgical approach. Our patient had to undergo intravenous cannulation 

for treatment of pneumonia and the cannula was cut on the second day by mistake during removal. The cut catheter 

piece was removed operatively. Inserting and removing a PVC is not always a simple and harmless procedure. 

.H\ZRUGV� Foreign body, ultrasonography. 

Öz 

øQWUDYHQ|]�NDQ�O�NXOODQÕPÕ�G�Q\DGD�HQ�\D\JÕQ�X\JXODQDQ�LQYD]LY�LQWUDYDVN�OHU�SURVHG�UG�U��3HULIHULN�YHQ|]�NDQ�OOHULQ�
NXOODQÕPÕ�KDVWDQH�NDOÕú�V�UHVLQL��WHGDYL�PDOL\HWLQL�DUWWÕUÕUÕFÕ�YH�KDVWD�NRQIRUXQX�D]DOWÕFÕ�ELU�WDNÕP�NRPSOLNDV\RQODUD�\RO�
DoDELOLU��øQWUDYHQ|]�NDQ�O�Q�NÕUÕN�YH�PLJUDV\RQX�ELOLQHQ�ELU�NRPSOLNDV\RQGXU�YH�GHUKDO�oÕNDUÕOPDVÕ�JHUHNLU��%X�\D]ÕGD�
VRO� VHIDOLN� YHQGHNL� NHVLOPLú� SHULIHULN� YHQ|]� NDWHWHULQ� FHUUDKL� RODUDN� oÕNDUÕOGÕ÷Õ� ELU� ROJX\X� VXQX\RUX]�� +DVWDPÕ]D�
SQ|PRQL� WHGDYLVL� LoLQ� GDPDU� \ROX� DoÕOPÕú LNLQFL� J�Q� NDQ�O� oÕNDUÕOÕUNHQ� \DQOÕúOÕNOD� NHVLOPLú�� .HVLN� NDWDWHU� SDUoDVÕ�
RSHUDV\RQOD�oÕNDUÕOGÕ��dRN�\D\JÕQ�NXOODQÕPÕQD�UD÷PHQ�LQWUDYHQ|]�NDQ�O�\HUOHúWLUPHN�YH�oÕNDUPDN�KHU�]DPDQ�EDVLW�YH�
]DUDUVÕ]�ELU�SURVHG�U�GH÷LOGLU� 

Anahtar Sözcükler: YDEDQFÕ�FLVLP, ultrasonografi. 

 
 
,QWURGXFWLRQ 

Intravenous catheter therapy, which is the most 

commonly used method for fluid and intravenous 

medications has various complications such as vein 

rupture, paravenous subcutaneous infusion, phlebitis 

and thrombosis, catheter rupture and embolism. Herein 

we report a case of a patient with the history of fractured 

catheter in the left antecubital fossa. 

Case report 

A 31-year-old male patient was admitted to our 

emergency department because of cut plastic fragment 

in the upper limb vein. 

He received 2 days of medication for pneumonia. 

Antibiotics were given by 22 gauge intravenous cannula. 
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The intravenous cannula was accidentally cut by the 

patient at the site of entry into vein while removing the 

adhesive tapes around the cannula. A tourniquet has 

been applied proximal to the fossa to prevent further 

migration by the patient. Palpation of the extremity did 

not show the catheter to be in the vein. The catheter 

fragment was non-opaque and could only be located by 

ultrasonography (USG). USG revealed the broken part 

of intravenous cannula in cephalic vein (Figure-1). 
The study was carried out with a Toshiba Aplio 300 

brand ultrasonic transducer with a 11L4 linear array of 

high frequency transducers. 

Patient was taken to the operation room for removal of 

the part of the cannula. Venotomy was done but the 

broken part could not found so an ultrasound scan 

needed to locate the cannula again. Then the broken 

part of the cannula was removed using 3F Fogarty 

catheter under the USG guide. Vein was ligated above 

and below the incision site. It was noticed that the 

broken cannula had moved approximately 5 cm 

proximally. 
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Written informed consent was obtained from the patient 
for publishing the individual medical records 

 
)LJXUH-1. Cut intravenous cannula piece in cephalic vein 

displayed by USG. 

'LVFXVVLRQ 

All over the world peripheral vein catheterization is the 
most common invasive maneuver nearly almost in 
hospitalized people. And it is generally considered 
harmless. 
The intravascular foreign bodies may originate both 
iatrogenic and non-iatrogenic, and can cause significant 
complications such as thrombosis, pulmonary and 
peripheral embolism, so they need to be removed, by 
surgery or percutaneous radiological techniques. 
The incidence of embolism of the catheter varies from 
0.2% to 4.2% and it usually happens with central venous 

catheter or totally implanted port devices in the literature 
(1). 
In 1954 Turner et al. reported the first embolization of a 
polyethylene catheter from the cubital vein into the right 
atrium at autopsy (2). 
Until now, there has been an increase in the number of 
implanted venous catheters. 
Surov et al. (1) reported that catheter fragments were 
found in the superior vena cava or in the peripheral veins 
in 15.4%, in the right atrium in 27.6%, in the right 
ventricle in 22% , and in the pulmonary artery in 35% in 
reported cases between 1985 and 2007. 

It is suggested to remove the broken part for preventing 
the long-term risk of pulmonary or septic complications 
(1). 

Dell’Amore et al. (3) reported a case of PVC fracture 
with pulmonary artery embolization After 2 months 
because of the persistence of symptoms of the patient 
they removed the broken part by mini thoracotomy. Our 
case is in a different situation because it was a PVC 
positioned in the left cephalic vein and removed before 
embolization. 

Placement and removal of a PVC is not always a simple 
and harmless procedure, so it must be done in a 
competent hand. 
Financial support: No funding have been received for 
this study. 
Conflict of interest: None of the authors has financial 
interest related to this study to disclose. 
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ø]ROH�KLSHUELOLUXELQHPL�LOH�EDúYXUDQ�DNXW�DSDQGLVLW�ROJXVX 
A case of acute appendicitis admitted with isolated hyperbilirubinemia 
+DVDQ�6XOWDQR÷OX1        $\oD�g]HO2 6HGD�g]NDQ2  7XED�(UGHP�6XOWDQR÷OX3 
1(UVLQ�$UVODQ�(÷LWLP�YH�$UDúWÕUma Hastanesi, $FLO�7ÕS�.OLQL÷L, Gaziantep, 7�UNL\H 
2'ÕúNDSÕ�<ÕOGÕUÕP�%H\D]ÕW�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL, $FLO�7ÕS�.OLQL÷L, Ankara, 7�UNL\H 
3ùHKLWNDPLO�'HYOHW�+DVWDQHVL, )L]LNVHO�7ÕS�YH�5HKDELOLWDV\RQ�.OLQL÷L, Gaziantep, 7�UNL\H 

 
g] 

$NXW� DSDQGLVLW� KDVWDODUÕQGD�� VDUÕOÕN� YH� \D\JÕQ� NDUÕQ� D÷UÕVÕ� QDGLU� J|U�OHQ� EXOJXODUGÕU�� dR÷XQOXNOD� JHo� G|QHPGH�
EDúYXUDQ�NRPSOLNH�YH�SHUIRUH�JDQJUeQ|]�DSDQGLVLW� LOH� LOLúNLOHQGLULOLU��6DUÕOÕ÷D�QHGHQ�RODQ�KLSHUELOLU�ELQHPLQLQ� \D\JÕQ�
nedenleri; JHQHWLN� KDVWDOÕNODU�� HQIHNVL\RQODU�� NDUDFL÷HU� YH� VDIUD� NHVHVL� KDVWDOÕNODUÕ�� WRNVLQOHU� YH� NDOS� \HWPH]OL÷LGLU��
.DUDFL÷HU�HQ]LP�VHYL\HVLQLQ�QRUPDO�ROGX÷X�KLSHUELOLUXELQHPL�LVH�VHSVLV��VLVWHPLN�HQIHNVL\RQ��PHWDEROLN�KDVWDOÕNODU�YH�
JHEHOLNWH�J|U�OHELOLU��%LOLU�ELQ�G�]H\L� DFLO� VHUYLVWH�XODúÕPÕ� YH�GH÷HUOHQGLULOPHVL� NROD\� bir laboratuvar parametresidir. 
$FLO�VHUYLVH�DNXW�VDUÕOÕN� LOH�EDúYXUDQ�KDVWDODUGD� L]ROH�KLSHUELOLUXELQHPL� WHVSLW�HGLOGL÷LQGH�DNXW�DSDQGLVLW�|Q� WDQÕVÕ�GD�
DNÕOGD�WXWXOPDOÕGÕU� 
$QDKWDU�6|]F�NOHU: +LSHUELOLU�ELQHPL��NDUÕQ�D÷UÕVÕ��SHUIRUH�DSDQGLVLW. 

Abstract  
Jaundice and diffuse abdominal pain are rare findings in patients with acute appendicitis and generally due to 
complicated late term of appendicitis such as perforated/gangrenous appendicitis. The common causes of 
hyperbilirubinemia which leads to jaundice are genetic disorders, infections, diseases of liver and gall bladder, toxins 
and heart failure. Hyperbilirubinemia with normal levels of liver enzymes could be the result of sepsis or systemic 
infections, metabolic disorders or pregnancy. Bilirubin levels could be easily detected in the emergency department. 
Acute appendicitis should be also kept in mind when isolated hyperbilirubinemia is detected in patients presenting 
with acute jaundice in the emergency department. 

Keywords: Hyperbilirubinemia, abdominal pain, perforated appendicitis. 

 

*LULú 

$NXW�DSDQGLVLW�HQ�VÕN�UDVWODQDQ�FHUUDKL�DNXW�NDUÕQ�WDEORVX�
ROXS� WDQÕ� HVDV� RODUDN� DQDPQH]� YH� IL]LN� PXD\HQH�
EXOJXODUÕ\OD�NRQXOXU��$NXW� DSDQGLVLW� KDVWDODUÕQGD��VDUÕOÕN�
YH� \D\JÕQ� NDUÕQ� D÷UÕVÕ� QDGLU� J|U�OHQ� EXOJXODUGÕU��
oR÷XQOXNOD� JHo� G|QHPGH� EDúYXUDQ� NRPplike ve 
perfore/gangreQ|]� DSDQGLVLW� LOH� LOLúNLOHQGLULOLU�� *HQHWLN�
KDVWDOÕNODU�� HQIHNVL\RQ�� NDUDFL÷HU� YH� VDIUD� \ROX�
KDVWDOÕNODUÕ�� WRNVLQOHU�� NDOS� \HWPH]OL÷L� VDUÕOÕN� NOLQL÷LQH�
QHGHQ� RODELOLU�� 1RUPDO� NDUDFL÷HU� HQ]LP� VHYL\HOHULQGH�
J|U�OHQ� VDUÕOÕN�� SULPHU� KHSDWLN� KDVWDOÕNWDQ� oRN� VHSVLV��
VLVWHPLN�HQIHNVL\RQ��PHWDEROL]PDQÕQ�GR÷XúWDQ�NXVXUODUÕ��
hamilelik gibi nedenlerden kaynaklanabilir (1). Bu durum, 
SRUWDO�YHQ|]�VLVWHP�LOH�NDUDFL÷HUH�JHOHQ�DúÕUÕ�EDNWHUL�YH�
WRNVLQ�\�N��VRQXFX, KupSIHU�K�FUH��IRQNVL\RQXQXQ��DUWÕúÕ 

<D]ÕúPD�$GUHVL: +DVDQ�6XOWDQR÷OX 
(UVLQ�$UVODQ�(÷LWLP�YH�$UDúWÕUPD�+DVWDQHVL�$FLO�7ÕS�.OLQL÷L��
Gaziantep, 7�UNL\H  
E-posta: drsultanoglu@hotmail.com 
0DNDOHQLQ�*HOLú�7DULKL���������������Kabul Tarihi: 22.01.2018 

 

LOH�EHUDEHU�KHSDWRVLW�KDVDUÕ�YH�D\UÕFD�,/-6, TNF gibi akut 
ID]� UHDNWDQODUÕQÕQ�DUWÕúÕ�VRQXFX�NDUDFL÷HU�ELOLU�ELQ�\ÕNÕP�
IRQNVL\RQODUÕQÕQ� EDVNÕODQPDVÕ� LOH� EHUDEHU� VHUXP�
ELOLU�ELQOHULQLQ� DUWÕúÕQD� ED÷ODQPDNWDGÕU (2,3-7). Bu olgu 
VXQXPXQGD� NDUÕQ� D÷UÕVÕ� YH� KLperbilirubinemisi olan 
hastalarda perfore/gangreQ|]� DSDQGLVLWLQ� DNÕOGD�
WXWXOPDVÕ� JHUHNWL÷LQL�� DQDPQH]� YH� IL]LN� PXD\HQHQLQ�
|QHPLQL��YXUJXODPDN�LVWHGLN� 

2OJX 6XQXPX 

On dokuz \DúÕQGD� HUNHN� KDVWD� �� J�Q� |QFH� EDúOD\DQ�
NDUÕQ� D÷UÕVÕ�� LVKDO� YH� VDUÕOÕN� úLND\HWOeri ile acil servise 
EDúYXUGX�� +DVWDQÕQ� DQDPQH]LQGHQ� �� J�Q� |QFH��
SHULXPEOLNDO�E|OJHGH�EDúOD\DQ�NDUÕQ�D÷UÕVÕQÕQ�ROGX÷X�YH�
HúOLN� HGHQ� LVKDO� úLND\HWL� LOH� GÕú� PHUNH]GH� JDVWURHQWHULW�
WDQÕVÕ�NRQXODUDN� WHGDYL�HGLOGL÷L�|÷UHQLOGL��.DUÕQ�D÷UÕVÕQÕQ�
GHYDP� HWPHVL� YH� VDUÕOÕN úLND\HWLQLQ� JHOLúPHVL� �]HULQH�
KDVWD� G|UG�QF�� J�QGH� PHUNH]LPL]H� EDúYXUGX�� g]� YH�
VR\� JHoPLúLQGH |]HOOLN� \RNWX�� )L]LN� PXD\HQHVLQGH� W�P�
FLOWWH� YH� VNOHUDGD� LNWHULN� J|U�Q�P�� EDWÕQGD� \D\JÕQ�
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hassasiyet, periton irritasyon bulgusu mevcuttu. Vital 
EXOJXODUÕ� QRUPDOGL�� /DERUDWXYDU� GH÷HUOHQGLUPHVLQGH�
EH\D]� NDQ� K�FUHVL: 15600/mm3, total ELOLU�ELQ: 6,61 
mg/dL, direkt ELOLU�ELQ: 0,55 mg/dL, AST: 21 U/L, ALT: 7 
U/L, K: 5,56 mEq/L, Na: 133 mEq/L idi. Ultrasonografide 
�86*�� VD÷� DOW� NDGUDQGD� �� PP� oDSÕQGD� VRQODQÕPÕ�
GH÷HUOHQ-dirilemeyen enflame appendiks ve 
NRPúXOX÷XQGD�HQ�GHULQ�\HULQ�\HULQGH���FP�VHUEHVW�VÕYÕ�
ile uyumlX� J|U�Q�P� L]OHQGL�� +HSDWRELOL\HU� 86*
GH�
SDWRORML�VDSWDQPDGÕ��+DVWD�PHYFXW�NOLQLN�� ODERUDWXYDU�YH�
J|U�QW�OHPH�EXOJXODUÕ�LOH�DSDQGLVLW�RODUDN�GH÷HUOHQGLULOGL��
JHQHO� FHUUDKL� E|O�P�QH� NRQV�lte edildi. Apandektomi 
X\JXODQDQ� KDVWD� SHUIRUH� DNXW� DSDQGLVLW� WDQÕVÕQÕ DOGÕ��
3RVWRSHUDWLI� WDNLELQGH� NRPSOLNDV\RQ� JHOLúPH\HQ� KDVWD�
taburcu edildi. 
Hastadan WÕEEL� YHULOHULQLQ� \D\ÕQODQDELOHFH÷LQH� LOLúNLQ�
\D]ÕOÕ�RQDP�EHOJHVL�DOÕQGÕ� 
 

7DUWÕúPD 

ø]ROH�KLSHUELOLU�ELQHPLQLQ�VHSVLV�LOH�LOLúNLVL� OLWHUDW�UGH�QHW�
ELU� úHNLOGH�RUWD\D�NRQPXúWXU �����6RQ�G|QHPOHUGH� L]ROH�
KLSHUELOLU�ELQHPL� YH� DNXW� \D� GD� SHUIRUH�JDQJUHQ|] 
DSDQGLVLW� LOLúNLVL� �]HULQH� oDOÕúPDODU� \DSÕOPÕúWÕU (2-7). 
%LOLU�ELQ� VHYL\HOHULQL� NRPSOLNH� DNXW� DSDQGLVLW� EHOLUWHFL�
RODUDN� GH÷HUOHQGLUHQ� oDOÕúPDODU� GD� PHYFXWWXU (3,6). 
$\UÕFD�� ELOLU�ELQ� G�]H\L� DFLO� VHUYLVWH� XODúÕPÕ� YH�
GH÷HUOHQGLULOPHVL� NROD\� ELU� laboratuvar parametresidir. 
$FLO� VHUYLVH� DNXW� VDUÕOÕN� LOH� EDúYXUDQ� KDVWDODUGD�� L]ROH�
KLSHUELOLU�ELQHPL� VDSWDQÕUVD� DQDPQH]� YH� IL]LN�PXD\HQH�
GHULQOHúWLULOPHOL�� DNXW� EDWÕQ�� VHSVLV�� PDVLI� KHPoliz gibi 
JHUoHN�WÕEEL�DFLO�GXUXPODU�J|]GHQ�NDoÕUÕOPDPDOÕGÕU��.DUÕQ�
D÷UÕVÕ� YH� VDUÕOÕN� úLND\HWL� LOH� DFLO� VHUYLVH� EDúYXUDQ�
KDVWDODUGD�SHUIRUH�DSDQGLVLW�GH�DNÕOGD�WXWXOPDVÕ�JHUHNHQ�
WDQÕODUGDQ�ELULGLU� 
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0HWDOLN�LPSODQWODU�DOHUML�\DSDU�PÕ" 
Do metallic implants make allergies? 
)DWPD�'�ú�Q�U�*�QVHQ1�   $\W�O�=HUULQ�6LQ1       6HPLK�$\GR÷GX2  
1(JH�hQLYHUVLWHVL�7ÕS�)DN�OWHVL��øo�+DVWDOÕNODUÕ�$QDELOLP�'DOÕ, $OHUML�YH�øPP�QRORML�%LOLP�'DOÕ��ø]PLU��7�UNL\H 
2Ege ÜQLYHUVLWHVL�7ÕS�)DN�OWHVL��2UWRSHGL�YH�7UDYPDWRORML�$QDELOLP�'DOÕ��ø]PLU��7�UNL\H 

Öz 

0HWDO� KLSHUVHQVLWLYLWHVL�� |]HOOLNOH� QLNHO� GX\DUOÕOÕ÷Õ�� WRSOXPGD� VÕN� J|U�OHQ� ELU� WDEORGXU�� øPSODQWH� PHWDOOHU� EL\RORMLN�
VÕYÕODUOD� WHPDV�HWWL÷LQGH�DúÕQÕU� YH�GHPLU�� NURP��QLNHO�� DO�PLQ\XP�YH�PROLEGHQ�JLEL�PHWDOLN� L\RQODU�VDOÕQÕU��%X�PHWDO�
L\RQODUÕ� ORNDO�YH\D�VLVWHPLN�HWNLOHUOH�KLSHUVHQVLWLYLWH� UHDNVL\RQODUÕQD�QHGHQ�RODELOLU�� øPSODQWH�PDWHU\DOH�NDUúÕ�JHOLúHQ�
FLOW� OH]\RQODUÕ� SULPHU� RODUDN� 7� K�FUH� DUDFÕOÕ� WLS� �� JHFLNPLú� WLS� KLSHUVensitivite reaksiyonudur. Yama testi metal 
GX\DUOÕOÕ÷ÕQÕ� J|VWHUPHGH� DOWÕQ� VWDQGDUWWÕU�� 5XWLQ� RODUDN� RSHUDV\RQ� |QFHVL� \DPD� WHVWL� |QHULOPHPHNWH� ROXS�� KDVWDQÕQ�
|\N�V�QGH�NLúLVHO�PHWDO�GX\DUOÕOÕ÷Õ�|\N�V��YDU�LVH�\DSÕOPDOÕGÕU��+DVWDODUÕQ�SUHRSHUDWLI�GH÷HUOHQGLUPHVL�VÕUDVÕQGD�NLPLQ�
KLSHUVHQVLWLYLWH� UHDNVL\RQX� JHOLúWLUHFH÷LQL� |QFHGHQ� EHOLUOH\HQ� ELU� WHVW� \|QWHPL� \RNWXU�� 0HWDO� KLSHUVHQVLWLYLWHVL��
SV|GRW�P|U� IRUPDV\RQX�� NURQLN� D÷UÕ�� HNOHP� HI�]\RQX� YH� KDWWD� SURWH]� EDúDUÕVÕ]OÕ÷Õ� YH� GH÷LúWLULOPHVLQH� QHGHQ�
RODELOHFH÷LQGHQ�RUWRSHGLGH�|QHPOL�ELU�VRUXQGXU. 
Anahtar Sözcükler: Metalik implantlar, alerji, yama testi. 

Abstract 

Sensitivity to metals is very common, especially to nickel. Implanted metals corrode when in contact with biological 
fluids and release iron, chromium, nickel, aluminium, molybdenum etc. metallic ions. These metal ions may cause 
local or systemic effects and induce hypersensitivity reactions. Cutaneous reactions over the implanted device are 
primarily T-cell mediated type 4 delayed-type reactions. Patch test evaluation is the gold standard for searching metal 
hypersensitivity. Routine pre-implant patch testing is not recommended; if the patient has a personal metal allergy 
history, it should be performed before operation. Currently available testing methods cannot predict which patients 
will develop hypersensitivity reactions following insertion of metalic implants. Metal hypersensitivity is an important 
problem in orthopedics, because of its potential role in formation of pseudotumors, ,chronic pain, joint effusion and 
also prosthetic joint failure and revision need. 

Keywords: Metalic implants, allergy, patch test. 

 

*LULú 
øQVDQ� Y�FXGXQGD� PHWDOOHUGHQ� �UHWLOPLú� WHGDYL� DUDoODUÕ�
\�]�\ÕOÕ�DúNÕQ�ELU�]DPDQGÕU�NXOODQÕOPDNWD��X\JXODPDODUÕQ�
VD\ÕVÕ� YH� X\JXODQDQ� WÕS� GDOODUÕ� JLGHUHN� JHQLúOHPH�
J|VWHUPHNWHGLU�� %DúODQJÕoWD� VHUW� PDWHU\DO� NXOODQÕPÕQD�
GDKD� X\JXQ� ROGX÷X� G�ú�Q�OHQ� NDV-iskelet sisteminden 
EDúOD\DQ� EX� X\JXODPDODU�� EXJ�Q� KHPHQ� KHU� VLVWHPH�
\D\ÕOPÕúWÕU� 0HWDOOHU� LQVDQ� Y�FXGXQGD� oR÷XQOXNOD� ELU�
biyolojik uyum sorununa yRO� DoPDGÕNODUÕQGDQ� EDúWD�
RUWRSHGLN� ROPDN� �]HUH�� MLQHNRORMLN�� NDUGL\RWRUDVLN��
RWRULQRODULQJRORML�� Q|URúLU�UML� YH� GLú� KHNLPOL÷L�
LPSODQWODUÕQGD�VÕN�RODUDN�NXOODQÕOPDNWDGÕU� 

 
<D]ÕúPD�$GUHVL� )DWPD�'�ú�Q�U�*�QVHQ 
(JH� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL�� øo� +DVWDOÕNODUÕ� $QDELOLP� 'DOÕ, 
Alerji ve øPP�QRORML�%LOLP�'DOÕ��ø]PLU��7�UNL\H 
0DNDOHQLQ�*HOLú�7DULKL��07.02.2018     Kabul Tarihi: 26.04.2018 

.XOODQÕP�WLSL�RODUDN��SODNODU��YLGDODU��HNOHP�SURWH]OHUL��WHO�
YH�oLYLOHU��V�W�U�PDWHU\DOOHUL��VWHQWOHU�YH�GLú�GROJXODUÕQGD�
metallHU�EXOXQPDNWDGÕU��0HWDOOHULQ�LQVDQ�Y�FXGXQD�NDOÕFÕ�
RODUDN� \HUOHúWLULOPHVL�� JHUHNWL÷LQGH� RQODUGDQ� KDUHNHWOL�
RODFDN� úHNLOGH� GH� \DUDUODQÕOPDVÕ� ]DPDQOD� GDKD�
|QFHVLQGH� IDUNÕQGD� ROXQPD\DQ� VRUXQODUOD� NDUúÕODúÕO-
PDVÕQD� \RO� DoPÕúWÕU�� .XOODQÕODQ� PHWDO� PDWHU\DOOHULQ�
QHGHQ�RODELOHFH÷L�GX\DUOÕOÕN�YH�DOHUML�VRQ����\ÕOGÕU�JLGHUHN�
DUWDQ�úHNLOGH�KHNLPOHULQ�LOJLVLQL�oHNPHNWHGLU� 
7RSOXPGD� PHWDO� GX\DUOÕOÕ÷Õ� VÕN� J|U�OHQ� ELU� VRUXQGXU��
*HQHO� SRS�ODV\RQXQ� ���-��¶LQGH� PHWDOOHUH� NDUúÕ� FLOW�
GX\DUOÕOÕ÷Õ� J|U�OHELOir. Klinik pratikte en VÕN� QLNHOH� NDUúÕ�
GX\DUOÕOÕN� LOH� NDUúÕODúÕOPDNWDGÕU�� 3DVODQPD]� oHOL÷LQ�
|QHPOL�ELU�ELOHúHQL�RODQ�QLNHO� LoHULNOL�PDGGHOHU�LOH�J�QO�N�
\DúDPGD� VÕN� WHPDV� HGLOPHNWH� ROPDVÕ� EXQXQ� HQ� |QHPOL�
QHGHQLGLU�� <DSÕODQ� WRSOXP� ED]OÕ� oDOÕúPDODUGD� QLNHO�
GX\DUOÕOÕ÷Õ����-19 gibi \�NVHN�RUDQODUGD�VDSWDQPDNWDGÕU�
������� 1LNHOGHQ� VRQUD� VÕUDVÕ\OD� NREDOW� YH� NURP� VÕNOÕNOD�
alerjenik olan iki metaldir. 
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0HWDOOHUH� NDUúÕ� JHOLúHQ� DúÕUÕ� GX\DUOÕOÕN� UHDNVL\RQODUÕ�
VÕNOÕNOD�� WDNÕODU� EDúWD� ROPDN� �]HUH� PHWDOOHULQ� GHUL� LOH�
WHPDV� HWWL÷L� \HUOHUGH� NRQWDNW� GHUPDWLW� RODUDN� J|U�O�U��
%XQXQOD�ELUOLNWH�GHULGHQ�X]DN��GRNXODUÕQ�LoLQH�\HUOHúWLULOHQ�
RUWRSHGLN�PHWDOLN�LPSODQWODU�GD�GX\DUODQPD\D�\RO�DoDUDN�
LPP�Q� UHDNVL\RQODUD� QHGHQ� RODELOLUOHU�� 6LVWHPLN� NRQWDNW�
GHUPDWLW�� FLOW� \ROX\OD� KHUKDQJL� ELU� DOHUMHQH� NDUúÕ�
duyaUOÕOÕ÷Õ� JHOLúHQ� ELU� NLúL� D\QÕ� DOHUMHQOH� VLVWHPLN� RODUDN�
NDUúÕODúDFDN� ROXUVD� �RUDO�� LQWUDYHQ|]�� LQWUDPXVN�OHU��
LQKDODV\RQ�� WUDQVPXNR]DO� YH\D� WUDQVNXWDQ|]�� GHULGH�
YH\D� LPSODQWÕQ�\HUOHúWLULOGL÷L�GRNXGD�VHNRQGHU�UHDNVL\RQ�
JHOLúPHVL� RODUDN� WDQÕPODQPDNWDGÕU� ���� Bu bilgiler 
ÕúÕ÷ÕQGD�\LQH�GH��LPSODQWH�PDWHU\DOOHUH�ED÷OÕ�NXWDQ|]�YH�
VLVWHPLN� UHDNVL\RQODU� GDKD� D]� VÕNOÕNWD� NDUúÕPÕ]D�
oÕNPDNWDGÕU�� /LWHUDW�UGH� LPSODQWH� PHWDOH� ED÷OÕ� NXWDQ|]�
UHDNVL\RQ� VÕNOÕ÷Õ� ���,�¶GHQ� ��¶H� NDGDU� GH÷LúHQ�
oranlarda bildirilmektedir (4,5). OOXúDQ� EX� UHDNVL\RQODU�
QHGHQL\OH�PHWDO�KLSHUVHQVLWLYLWHVL�YH�LPSODQW�EDúDUÕVÕ]OÕ÷Õ�
DUDVÕQGDNL�LOLúNL�J�Q�P�]GH�PHUDN�NRQXVXGXU������%X�W�U�
UHDNVL\RQODUÕQ� \DOQÕ]FD� RUWRSHGLN� LPSODQWODUGD� GH÷LO�
NDUGL\DN�VWHQWOHU�LOH�GH�J|U�OHELOHFH÷LQH�LOLúNLQ�oDOÕúPDODU�
mevcuttur. 

Metal Hipersensitivitesinde Risk Faktörleri 

<DSÕODQ� oDOÕúPDODUGD�NXWDQ|]�PHWDO� GX\DUOÕOÕ÷Õ� LoLQ�ED]Õ�
ULVN� IDNW|UOHUL� RUWD\D� NRQPXúWXU�� .LúLQLQ� \DúDPÕQGD�
PHWDOOHUOH� GDKD� |QFH� \DúDPÕú� ROGX÷X� WHPDVODU� �WDNÕODU�
|]HOOLNOH� SLHUFLQJOHU�� GLú� GROJXODUÕ�� JÕGD NDWNÕ�
�U�QOHULQGHNL� oLQNR� YH� NREDOW�� PHWDO GX\DUOÕOÕ÷Õ�
ROXúWXUDELOLU�� 'DKD� ID]OD� WDNÕ� NXOODQÕPÕ� QHGHQL\OH�
NDGÕQODU�� PHWDO�� ER\D� YH� LQúDDW� LúOHULQGH� oDOÕúDQODU��
DLOHVLQGH� PHWDO� GX\DUOÕOÕ÷Õ� RODQODU� PHWDO� GX\DUOÕOÕ÷Õ�
\|Q�QGHQ� GDKD� ULVNOL� RODUDN� J|U�QPHNWHGLU. Hastalar 
GH÷HUOHQGLULOLUNHQ� ULVN� IDNW|UOHUL� ROXS� ROPDGÕ÷Õ�
VRUJXODQPDOÕ�� DUWPÕú� ULVNH� VDKLS� RODQ� KDVWDODU� LPSODQW�
NXOODQÕPÕ� |QFHVL� ELOJLOHQGLULOPHOL� YH� JHOLúHELOHFHN�
UHDNVL\RQODUD� NDUúÕ� X\DQÕN� ROXQPDOÕGÕU�� 7DEOR-�¶GH� EX�
ULVN�IDNW|UOHUL�YH�U|ODWLI�ULVN�DUWÕúODUÕ�EHOLUWLOPLúWLU�����  

Tablo-1. Metal +LSHUVHQVLWLYLWHVLQGH� 5LVN� )DNW|UOHUL� vH� 5|ODWLI� 5LVN�
$UWÕúODUÕ. 

Risk faktörü Rölatif risk 
.DGÕQ�FLQVL\HW 4 
.�SH�NXOODQÕPÕ 3,2 
(J]HPD�|\N�V� 3 
%LULQFL�GHUHFH�DNUDEDODUÕQGD�PHWDO�DOHUMLVL 2,8 
6LJDUD�|\N�V� 1,4-3 
$VHPSWRPDWLN�HNOHP�SURWH]L�EXOXQPDVÕ 2-3 
%DúDUÕVÕ]�HNOHP�SURWH]L�|\N�V� 3-6 

0HWDO�+LSHUVHQVLWLYLWHVL�3DWRIL]\RORMLVL 

%L\RORMLN� GRNX� YH� VÕYÕODU� LOH� NDUúÕODúDQ� W�P� PHWDOOHU�
DúÕQPD\D� �NRUR]\RQ�� DEUD]\RQ�� o|]�QPH� ND\QDNOÕ��
X÷UDPDNWDGÕU�YH�EXQXQ�VRQXFXQGD NRPúX�GRNXODUGD�YH�
Y�FXW� VÕYÕODUÕQGD� PHWDO� L\RQODUÕ� YDUOÕ÷Õ� J|VWHULOPHNWHGLU 

�ùHNLO-����$\UÕFD�PHWDOOHULQ�KDUHNHWOL�HNOHP�SURWH]OHULQGH�
NXOODQÕOPDVÕ�� V�UHNOL� \LQHOHQHQ� V�UW�QPH\H� ED÷OÕ� RODUDN�
oRN�GDKD�\R÷XQ�ELU�DúÕQPD�LOH�PHWDO�L\RQODUÕQÕQ�GRNX�YH�
VÕYÕODUD� JHoLúLQH� \RO� DoPDNWDGÕU�� <DSÕODQ� oDOÕúPDODUGD�
|]HOOLNOH� PHWDOLN� SURWH]L� RODQ� ROJXODUGD� NDSV�OHU-
SHULSURVWHWLN� GRNXGD�� HNVWUDNXWDQ|]� RODUDN� NDUDFL÷HU��
GDODN� YH� OHQI� QRGODUÕQGD� YH� D\UÕFD� LGUDU� YH� VHUXPGD�
DQODPOÕ�VHYL\HOHUGH�PHWDO�L\RQODUÕ�YDUOÕ÷Õ�J|VWHULOPLúWLU���-
����� <LQH� \DSÕODQ� ELU� RWRSVL� oDOÕúPDVÕQGD��
HUR]\RQOX�IUDNW�UH� NDUGL\DN� VWHQWL� RODQ� ROJXODUGD�
NDUGL\DN� GRNXGD� DUWPÕú� QLNHO-titanyum seviyesi 
VDSWDQPÕúWÕU������� 

 
ùHNLO-1. Diz eklem protezinin metalik patellar komponentinde 

PH\GDQD�JHOHQ�DúÕQPD. 
MaWHU\DOGHQ�VDOÕQÕS�RUWDPD�JHoHQ�PHWDO�L\RQODUÕ�KDSWHQ�
JLEL� GDYUDQDUDN� Y�FXWWDNL� GR÷DO� SURWHLQOHUH� ED÷ODQÕUODU��
%X� úHNLOGH� ROXúDQ� PHWDO� L\RQX� �� SURWHLQ� NRPSOHNVL�
DQWLMHQLN� |]HOOLNOHUL� QHGHQL\OH� PDNURIDMODU� WDUDIÕQGDQ�
WDQÕQPDNWDGÕU�� /RNDO� LPPXQ� VLVWHP� DNWLYH� olmakta, 
WDNLEHQ�X]DN�E|OJHOHUGH�ELOH�VLVWHPLN�LPPXQ�\DQÕW�RUWD\D�
oÕNPDNWDGÕU ������ 2OXúDQ� LPP�Q� \DQÕW� NRPSOHNV� ELU�
GR÷D\D� VDKLSWLU�� KHP� GR÷DO� LPPXQ� VLVWHP� KHP� GH�
ND]DQÕOPÕú� LPP�Q� VLVWHP� JHOLúHQ� UHDNVL\RQGD� URO�
R\QDPDNWDGÕU�� 'RNXODUGDNL� \DEDQFÕ� PHWDO� L\RQODUÕQÕ�
IDJRVLWH� HGHQ� PDNURIDMODU� WDUDIÕQGDQ� RUWDPD� VDOÕQDQ�
TNF- Į�� ,/-6, IL-�ȕ�� ,/-��Į�JLEL� SURLQIODPDWXDU� VLWRNLQOHU�
LQIODPDV\RQ� NDVNDGÕQÕ� EDúODWPDNWDGÕU�� 'HYDPÕQGD�
DQWLMHQ�VXQDQ�K�FUHOHU� WDUDIÕQGDQ�7� OHQIRVLWOHUL� �|]HOOLNOH�
&'��� 7K�� WLSL�� X\DUÕOPDNWD�� EX� OHQIRVLWOHUGHQ� VDOÕQDQ�
proinflamatuvar sitokinler (TNF-Į, IFN-Į, IL-1 ve IL-2) 
LPSODQW� E|OJHVLQH� PDNURIDMODUÕQ� WRSODQPDVÕQD� QHGHQ�
ROPDNWDGÕU��%X�úHNLOGH�PHWDOH�NDUúÕ�ORNDO�RODUDN�EDúOD\DQ�
LPPXQ� \DQÕW�� VDOÕQDQ� VLWRNLQOHULQ� GRODúÕPD� JHoPHVL\le 
sistemik hale gelmektedir (13-15).  

0HWDOLN�LPSODQWODUD�NDUúÕ�JHOLúHQ�DúÕUÕ�GX\DUOÕOÕNODUÕQ�\DQÕ�
VÕUD�D\UÕFD� LPSODQWÕQ�EDúND�ELOHúHQOHULQH�|UQH÷LQ� NHPLN�
oLPHQWRVXQGDki akrilatlar, benzol peroksit ve bunlar gibi 
GL÷HU� PDGGHOHUH� NDUúÕ� GD� DOHUMLN� UHDNVL\RQ� JHOLúHELOLU��
Bircher ve ark. (16) WDUDIÕQGDQ ��KDVWDOÕN�ROJX�VHULVLQGH�
EHQ]R\O� SHURNVLWH� NDUúÕ� UHDNVL\RQ� JHOLúHQ� KDVWDODUGD�
D÷UÕ��úLúOLN��NDúÕQWÕ�YH�LPSODQW�ND\EÕ�ELOGLULOPLúWLU� 
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3HULSURVWHWLN� GRNX� UHDNVL\RQODUÕQÕQ� KLVWRSDWRORMLN�
LQFHOHPHVLQGH� JHQHOOLNOH� GLII�]� YDVN�OLW� Ye/veya 
SHULYDVN�OHU� OHQIRVLWWLN� LQILOWUDV\RQ�� UHN�UUHQ� ORNDOL]H�
kanamalar ve nekroz izlenir. Genel olarak doku 
UHDNVL\RQX�EDVNÕQ�K�FUH�WLSLQH�J|UH�VÕQÕIODQGÕUÕOPDNWDGÕU��
%LULQFL� WLS� UHDNVL\RQ�� JHQHOOLNOH� \DEDQFÕ� FLVLP�
UHDNVL\RQODUÕ� úHNOLQGH�� LPP�QRORMLN� KDIÕ]DQÕQ� ROPDGÕ÷Õ�
PDNURIDMODUÕQ� EDVNÕQ� ROGX÷X� WLSWLU�� 'L÷HULQGH� LVH� 7�
OHQIRVLWOHULQ� D÷ÕUOÕNWD� ROGX÷X� K�FUH� DUDFÕOÕ� UHDNVL\RQ�
ROXúPDNWD� YH� GLII�]�SHULYDVN�OHU� OHQIRVLWWLN� LQILOWUDWODU�
RUWD\D� oÕNPDNWDGÕU�� %X� PHNDQL]PDGD� DGDSWLI� LPP�Q�
sistem aktive olmakta ve LPP�QRORMLN� KDIÕ]D�
ROXúPDNWDGÕU� ������ 0HWDOLN� YH� QRQ-metalik implante 
PDWHU\DOOHUH� NDUúÕ� JHOLúHQ� DúÕUÕ� GX\DUOÕOÕNODUÕQ� oR÷X�
SULPHU�RODUDN�DQWLNRU�DUDFÕOÕ�GH÷LO��7�K�FUH�DUDFÕOÕ- Tip IV 
JHFLNPLú�WLS�LPP�Q�\DQÕW�RODUDN�GH÷HUOHQGLULOPHNWHGLU� 
Pro-inflamatuar VLWRNLQOHU�� NRPúX� NHPLN� GRNXGD�
osteoklast proliferasyonu ve osteoblast inhibisyonu 
yaparak lokal osteopeni, osteoliz ve protezde 
JHYúHPH\H�QHGHQ�ROPDNWDGÕU ������$\UÕFD�RODVÕ�GL÷HU�ELU�
PHNDQL]PD� LVH�� PHWDOOHU� �]HULQGHNL� RVWHRNODVW�
proliferasyonunun metalleUGH� GHJUDGDV\RQD� \RO� DoDUDN�
FLKD]GDQ� PHWDOOHULQ� VDOÕQPDVÕQD�� PHWDO� L\RQODUÕQÕQ�
VHUXP� G�]H\OHULQLQ� DUWPDVÕQD�� VLVWHPLN� G�]H\OHULQLQ�
\�NVHOPHVL�VRQUDVÕ�LPP�Q�VLVWHPLQ�X\DUÕOPDVÕQD�QHGHQ�
RODFD÷Õ�úHNOLQGHGLU������ 

øPSODQWH�0DWHU\DOH�.DUúÕ�2OXúDQ�.OLQLN�5HDNVL\onlar 

0HWDOOHU� PHGLNDO� DPDoOÕ� RODUDN� ELUoRN� úHNLOGH�
NXOODQÕOPDNWDGÕU�� (Q� VÕN� NDUúÕPÕ]D� oÕNDQ� NXOODQÕP� úHNOL�
RUWRSHGLN� DPDoOÕ� SURWH]OHUGLU�� 2UWRSHGLGH� HQ� VÕN�
NXOODQÕODQ�PHWDOOHU��SDVODQPD]�oHOLN��NREDOW-NURP�DODúÕPÕ�
YH� WLWDQ\XP�DODúÕPODUÕGÕU��3DVODQPD]�oHOLN��XFX]OX÷X�YH�
kolay temin edilebilmesi, kobalt-NURP� DODúÕPODUÕ� �VW�Q�
GD\DQÕNOÕOÕNODUÕ�� WLWDQ\XP� DODúÕPODUÕ� GD� \�NVHN�
EL\RX\XPOXOXNODUÕ� QHGHQL\OH� VÕN� RODUDN� WHUFLK�
HGLOPHNWHGLU�� %XQODU� DUDVÕQGD� QLNHO� LoHUL÷L� HQ� ID]OD�RODQ�
SDVODQPD]� oHOLNWLU�� $QFDN� KHPHQ� W�P� PHWDO� DODúÕPODUÕ�
oRN� D]� PLNWDUGD� GD� ROVD� QLNHO� LoHUPHNWHGLU�� Tablo-�¶GH�
VÕN� NXOODQÕODQ� PHWDOLN� LPSODQWODUÕQ� LoHULNOHUL� EHOLUWLOPLúWLU�
(19). 
0HWDOLN� ELU� LPSODQWD� NDUúÕ� DúÕUÕ� GX\DUOÕOÕN� JHOLúHQ�
KDVWDODUGD� WLSLN�RODUDN� LPSODQW� E|OJHVL� �]HULQGH� ORNDOL]H�
uzun V�UHOL� HJ]HPDW|]� GHUPDWLW� LOH� NDUúÕODúÕOÕU�� %XQXQ�
GÕúÕQGD� LPSODQW� \HUOHúWLULOPHVLQLQ� DUGÕQGDQ� EDúOD\DQ� YH�
JHoPH\HQ� D÷UÕ�� úLúOLN� YH� KDUHNHW� VHUWOL÷L� GL÷HU�
\DNÕQPDODUGÕU�� /RNDOL]H� NÕ]DUÕNOÕN� YH� VÕFDNOÕN� DUWÕúÕ� GD�
J|U�OHELOLU�DQFDN�SRVW-operatif erken enfeksL\RQGDQ�D\ÕUW�
HGLFL� RODUDN� EX� \DNÕQPDODU� LQVL]\RQ� NHQDUODUÕ� �]HULQGH�
\R÷XQODúPÕú� GH÷LOGLU�� $QFDN� WDQÕPODQDQ� EX� EXOJXODUÕQ�
WDPDPÕ� QRQVSHVLILN� ROXS�� |QFHOLNOH� EDúWD� HQIHNVL\RQ�
ROPDN� �]HUH� oRN� GDKD� VÕN� NDUúÕODúÕODQ� VRUXQODU�
G�ú�Q�OPHOL�YH�DUDQPDOÕGÕU� 
 

Tablo-���6ÕN�.XOODQÕODQ�2UWRSHGLN�0HWDOLN�øPSODQWODUÕQ�øoHULNOHUL. 

øPSODQW�DODúÕPÕ øoLQGHNL�PHWDOOHU % 

316L paslanmaz 
oHOLN��VWDLQOHVV�
steel) 

Nikel,  
krom 

manganez 
molibden 

QLWURMHQ��NDUERQ��V�OI�U��
silikon, fosfor, demir 

8.3-35 
20 
2 

2-3 
kalan 

Kobalt-krom-
moliEGHQ�oHOLN�
(ASTM F75) 

krom 
molibden 

nikel 
demir 
karbon 
silikon 

manganez 
WXQJVWHQ��IRVIRU��V�OI�U��
QLWURMHQ��DO�PLQ\XP��
titanyum, bor, kobalt 

27-30 
5-7 
<0.5 
<0.75 
<0.35 

<1 
<1 

kalan 

Vitallium 

kobalt 
krom 

molibden 
silikon, manganez, 

karbon, bor 
demir 

61 
32 
5.6 

Kalan 
Yok 

Titanyum 

titanyum 
DO�PLQ\XP 
vanadium 

nikel 

89.9 
5.5-6.5 
3.5-4.5 
ø]�PLNWDU 

Nitinol titanyum 
nikel 

55 
45 

Oxinium 
zirkonyum (oxidize) 

niobium 
nikel 

97.5 
2.5 
Yok 

2UWRSHGLGH� HNOHP� SURWH]OHULQGH� NXOODQÕODQ� PHWDOOHUH�
NDUúÕ�KLSHUVHQVLWLYLWH�UHDNVL\RQODUÕ�YH�EXQD�ED÷OÕ�SURWH]LQ�
JHYúHPHVL�LON�RODUDN�����-����¶OL�\ÕOODUGD�WDQÕPODQPÕúWÕU��
%X� VRUXQ�� HQ� ID]OD� NDOoD� HNOHPLQGH� NXOODQÕODQ�� KHU� LNL�
\�]H\LQ� GH� PHWDOOHUGHQ� ROXúWX÷X�� PHWDO-metal sistem 
RODUDN� DGODQGÕUÕODQ� KDUHNHWOL� HNOHP� SURWH]OHULQGH�
J|U�OPHNWHGLU�� 'HQLOHELOLU� NL�� RUWRSHGLVWOHULQ� PHWDO�
GX\DUOÕOÕ÷Õ� YH� DOHUMLVL� VRUXQODUÕ� ile pratik olarak 
NDUúÕODúPDODUÕ� EX� VLVWHPOHULQ� ELU� DUD� \D\JÕQ� ELU� úHNLOGH�
NXOODQÕOPDVÕ� LOH� JHUoHNOHúPLúWLU�� $VOÕQGD� PHWDO-plastik 
VLVWHPOHULQ� ]D\ÕI� QRNWDVÕ� RODQ� DúÕQPD� VRUXQXQD� o|]�P�
ROPDVÕ� DPDFÕ\OD� JHOLúWLULOHQ� EX� LPSODQWODUÕQ�
o|]G�NOHULQGHQ� oRN� IDUNOÕ� YH� \R÷XQ� VRUXQODUD� QHGHQ�
ROGXNODUÕ� ]DPDQOD� IDUN� HGLOPLú�� EXQODUGDQ� NDoÕQDELOPHN�
DPDFÕ\OD� EDúND� VLVWHPOHUH� �VHUDPLN-VHUDPLN�� \|QHOPH�
ROPXúWXU� 
*�Q�P�]GH�E�W�Q�G�Q\DGD�ROGX÷X�JLEL��ONHPL]GH�GH�GL]�
HNOHP�SURWH]OHULQLQ�X\JXODPD�VD\ÕVÕ�NDOoD�HNOHP�SURWH]�
VD\ÕODUÕQÕ� DúPÕúWÕU� YH� JLGHUHN� GDKD� GD� \�NVHOPH\H�
GHYDP� HWPHNWHGLU�� ø\L� RODQ� QRNWD�� GL]� HNOHP�
SURWH]OHULQGH� PHWDO� KLSHUVHQVLWLYLWH� UHDNVL\RQODUÕQÕQ�
NDOoD\D� RUDQOD� oRN� GDKD� D]� J|U�OPHVLGLU�� *�Q�P�]GH�
diz eklem protezi uygulanan hastalarda metalik 
LPSODQWODUD� NDUúÕ hipersenVLWLYLWH� JHOLúLPL� LQVLGDQVÕ�
��¶GHQ� GDKD� D]� RODUDN� G�ú�Q�OPHNWHGLU�� $QFDN��
hareketli metalik komponentlerin birbirleriyle istenmeyen 
WHPDVODUÕQÕQ�JHUoHNOHúPHVL�GXUXPXQGD�oHYUH�GRNXODUGD�
PHWDO� GHEULV� ELULNLPL� �PHWDOORVLV�� YH� Y�FXW� VÕYÕODUÕQD�
\R÷XQ� PHWDO� L\RQ� VDOÕQÕPÕ� J|U�OHELOPHNWHGLU� �ùHNLO-2). 
$\UÕFD ID]OD� PLNWDUGD� YH� ELUELUL\OH� HWNLOHúLP� KDOLQGHNL�
PHWDOLN� NRPSRQHQWOHULQ� NXOODQÕOGÕ÷Õ� UHYL]\RQ� �SURWH]�
GH÷LúLPL�� JLULúLPOHULQGHQ� VRQUD� EX� VRUXQOD� GDKD� VÕN�
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3HULSURVWHWLN� GRNX� UHDNVL\RQODUÕQÕQ� KLVWRSDWRORMLN�
LQFHOHPHVLQGH� JHQHOOLNOH� GLII�]� YDVN�OLW� Ye/veya 
SHULYDVN�OHU� OHQIRVLWWLN� LQILOWUDV\RQ�� UHN�UUHQ� ORNDOL]H�
kanamalar ve nekroz izlenir. Genel olarak doku 
UHDNVL\RQX�EDVNÕQ�K�FUH�WLSLQH�J|UH�VÕQÕIODQGÕUÕOPDNWDGÕU��
%LULQFL� WLS� UHDNVL\RQ�� JHQHOOLNOH� \DEDQFÕ� FLVLP�
UHDNVL\RQODUÕ� úHNOLQGH�� LPP�QRORMLN� KDIÕ]DQÕQ� ROPDGÕ÷Õ�
PDNURIDMODUÕQ� EDVNÕQ� ROGX÷X� WLSWLU�� 'L÷HULQGH� LVH� 7�
OHQIRVLWOHULQ� D÷ÕUOÕNWD� ROGX÷X� K�FUH� DUDFÕOÕ� UHDNVL\RQ�
ROXúPDNWD� YH� GLII�]�SHULYDVN�OHU� OHQIRVLWWLN� LQILOWUDWODU�
RUWD\D� oÕNPDNWDGÕU�� %X� PHNDQL]PDGD� DGDSWLI� LPP�Q�
sistem aktive olmakta ve LPP�QRORMLN� KDIÕ]D�
ROXúPDNWDGÕU� ������ 0HWDOLN� YH� QRQ-metalik implante 
PDWHU\DOOHUH� NDUúÕ� JHOLúHQ� DúÕUÕ� GX\DUOÕOÕNODUÕQ� oR÷X�
SULPHU�RODUDN�DQWLNRU�DUDFÕOÕ�GH÷LO��7�K�FUH�DUDFÕOÕ- Tip IV 
JHFLNPLú�WLS�LPP�Q�\DQÕW�RODUDN�GH÷HUOHQGLULOPHNWHGLU� 
Pro-inflamatuar VLWRNLQOHU�� NRPúX� NHPLN� GRNXGD�
osteoklast proliferasyonu ve osteoblast inhibisyonu 
yaparak lokal osteopeni, osteoliz ve protezde 
JHYúHPH\H�QHGHQ�ROPDNWDGÕU ������$\UÕFD�RODVÕ�GL÷HU�ELU�
PHNDQL]PD� LVH�� PHWDOOHU� �]HULQGHNL� RVWHRNODVW�
proliferasyonunun metalleUGH� GHJUDGDV\RQD� \RO� DoDUDN�
FLKD]GDQ� PHWDOOHULQ� VDOÕQPDVÕQD�� PHWDO� L\RQODUÕQÕQ�
VHUXP� G�]H\OHULQLQ� DUWPDVÕQD�� VLVWHPLN� G�]H\OHULQLQ�
\�NVHOPHVL�VRQUDVÕ�LPP�Q�VLVWHPLQ�X\DUÕOPDVÕQD�QHGHQ�
RODFD÷Õ�úHNOLQGHGLU������ 

øPSODQWH�0DWHU\DOH�.DUúÕ�2OXúDQ�.OLQLN�5HDNVL\onlar 

0HWDOOHU� PHGLNDO� DPDoOÕ� RODUDN� ELUoRN� úHNLOGH�
NXOODQÕOPDNWDGÕU�� (Q� VÕN� NDUúÕPÕ]D� oÕNDQ� NXOODQÕP� úHNOL�
RUWRSHGLN� DPDoOÕ� SURWH]OHUGLU�� 2UWRSHGLGH� HQ� VÕN�
NXOODQÕODQ�PHWDOOHU��SDVODQPD]�oHOLN��NREDOW-NURP�DODúÕPÕ�
YH� WLWDQ\XP�DODúÕPODUÕGÕU��3DVODQPD]�oHOLN��XFX]OX÷X�YH�
kolay temin edilebilmesi, kobalt-NURP� DODúÕPODUÕ� �VW�Q�
GD\DQÕNOÕOÕNODUÕ�� WLWDQ\XP� DODúÕPODUÕ� GD� \�NVHN�
EL\RX\XPOXOXNODUÕ� QHGHQL\OH� VÕN� RODUDN� WHUFLK�
HGLOPHNWHGLU�� %XQODU� DUDVÕQGD� QLNHO� LoHUL÷L� HQ� ID]OD�RODQ�
SDVODQPD]� oHOLNWLU�� $QFDN� KHPHQ� W�P� PHWDO� DODúÕPODUÕ�
oRN� D]� PLNWDUGD� GD� ROVD� QLNHO� LoHUPHNWHGLU�� Tablo-�¶GH�
VÕN� NXOODQÕODQ� PHWDOLN� LPSODQWODUÕQ� LoHULNOHUL� EHOLUWLOPLúWLU�
(19). 
0HWDOLN� ELU� LPSODQWD� NDUúÕ� DúÕUÕ� GX\DUOÕOÕN� JHOLúHQ�
KDVWDODUGD� WLSLN�RODUDN� LPSODQW� E|OJHVL� �]HULQGH� ORNDOL]H�
uzun V�UHOL� HJ]HPDW|]� GHUPDWLW� LOH� NDUúÕODúÕOÕU�� %XQXQ�
GÕúÕQGD� LPSODQW� \HUOHúWLULOPHVLQLQ� DUGÕQGDQ� EDúOD\DQ� YH�
JHoPH\HQ� D÷UÕ�� úLúOLN� YH� KDUHNHW� VHUWOL÷L� GL÷HU�
\DNÕQPDODUGÕU�� /RNDOL]H� NÕ]DUÕNOÕN� YH� VÕFDNOÕN� DUWÕúÕ� GD�
J|U�OHELOLU�DQFDN�SRVW-operatif erken enfeksL\RQGDQ�D\ÕUW�
HGLFL� RODUDN� EX� \DNÕQPDODU� LQVL]\RQ� NHQDUODUÕ� �]HULQGH�
\R÷XQODúPÕú� GH÷LOGLU�� $QFDN� WDQÕPODQDQ� EX� EXOJXODUÕQ�
WDPDPÕ� QRQVSHVLILN� ROXS�� |QFHOLNOH� EDúWD� HQIHNVL\RQ�
ROPDN� �]HUH� oRN� GDKD� VÕN� NDUúÕODúÕODQ� VRUXQODU�
G�ú�Q�OPHOL�YH�DUDQPDOÕGÕU� 
 

Tablo-���6ÕN�.XOODQÕODQ�2UWRSHGLN�0HWDOLN�øPSODQWODUÕQ�øoHULNOHUL. 

øPSODQW�DODúÕPÕ øoLQGHNL�PHWDOOHU % 

316L paslanmaz 
oHOLN��VWDLQOHVV�
steel) 

Nikel,  
krom 

manganez 
molibden 

QLWURMHQ��NDUERQ��V�OI�U��
silikon, fosfor, demir 

8.3-35 
20 
2 

2-3 
kalan 

Kobalt-krom-
moliEGHQ�oHOLN�
(ASTM F75) 

krom 
molibden 

nikel 
demir 
karbon 
silikon 

manganez 
WXQJVWHQ��IRVIRU��V�OI�U��
QLWURMHQ��DO�PLQ\XP��
titanyum, bor, kobalt 

27-30 
5-7 
<0.5 
<0.75 
<0.35 

<1 
<1 

kalan 

Vitallium 

kobalt 
krom 

molibden 
silikon, manganez, 

karbon, bor 
demir 

61 
32 
5.6 

Kalan 
Yok 

Titanyum 

titanyum 
DO�PLQ\XP 
vanadium 

nikel 

89.9 
5.5-6.5 
3.5-4.5 
ø]�PLNWDU 

Nitinol titanyum 
nikel 

55 
45 

Oxinium 
zirkonyum (oxidize) 

niobium 
nikel 

97.5 
2.5 
Yok 

2UWRSHGLGH� HNOHP� SURWH]OHULQGH� NXOODQÕODQ� PHWDOOHUH�
NDUúÕ�KLSHUVHQVLWLYLWH�UHDNVL\RQODUÕ�YH�EXQD�ED÷OÕ�SURWH]LQ�
JHYúHPHVL�LON�RODUDN�����-����¶OL�\ÕOODUGD�WDQÕPODQPÕúWÕU��
%X� VRUXQ�� HQ� ID]OD� NDOoD� HNOHPLQGH� NXOODQÕODQ�� KHU� LNL�
\�]H\LQ� GH� PHWDOOHUGHQ� ROXúWX÷X�� PHWDO-metal sistem 
RODUDN� DGODQGÕUÕODQ� KDUHNHWOL� HNOHP� SURWH]OHULQGH�
J|U�OPHNWHGLU�� 'HQLOHELOLU� NL�� RUWRSHGLVWOHULQ� PHWDO�
GX\DUOÕOÕ÷Õ� YH� DOHUMLVL� VRUXQODUÕ� ile pratik olarak 
NDUúÕODúPDODUÕ� EX� VLVWHPOHULQ� ELU� DUD� \D\JÕQ� ELU� úHNLOGH�
NXOODQÕOPDVÕ� LOH� JHUoHNOHúPLúWLU�� $VOÕQGD� PHWDO-plastik 
VLVWHPOHULQ� ]D\ÕI� QRNWDVÕ� RODQ� DúÕQPD� VRUXQXQD� o|]�P�
ROPDVÕ� DPDFÕ\OD� JHOLúWLULOHQ� EX� LPSODQWODUÕQ�
o|]G�NOHULQGHQ� oRN� IDUNOÕ� YH� \R÷XQ� VRUXQODUD� QHGHQ�
ROGXNODUÕ� ]DPDQOD� IDUN� HGLOPLú�� EXQODUGDQ� NDoÕQDELOPHN�
DPDFÕ\OD� EDúND� VLVWHPOHUH� �VHUDPLN-VHUDPLN�� \|QHOPH�
ROPXúWXU� 
*�Q�P�]GH�E�W�Q�G�Q\DGD�ROGX÷X�JLEL��ONHPL]GH�GH�GL]�
HNOHP�SURWH]OHULQLQ�X\JXODPD�VD\ÕVÕ�NDOoD�HNOHP�SURWH]�
VD\ÕODUÕQÕ� DúPÕúWÕU� YH� JLGHUHN� GDKD� GD� \�NVHOPH\H�
GHYDP� HWPHNWHGLU�� ø\L� RODQ� QRNWD�� GL]� HNOHP�
SURWH]OHULQGH� PHWDO� KLSHUVHQVLWLYLWH� UHDNVL\RQODUÕQÕQ�
NDOoD\D� RUDQOD� oRN� GDKD� D]� J|U�OPHVLGLU�� *�Q�P�]GH�
diz eklem protezi uygulanan hastalarda metalik 
LPSODQWODUD� NDUúÕ hipersenVLWLYLWH� JHOLúLPL� LQVLGDQVÕ�
��¶GHQ� GDKD� D]� RODUDN� G�ú�Q�OPHNWHGLU�� $QFDN��
hareketli metalik komponentlerin birbirleriyle istenmeyen 
WHPDVODUÕQÕQ�JHUoHNOHúPHVL�GXUXPXQGD�oHYUH�GRNXODUGD�
PHWDO� GHEULV� ELULNLPL� �PHWDOORVLV�� YH� Y�FXW� VÕYÕODUÕQD�
\R÷XQ� PHWDO� L\RQ� VDOÕQÕPÕ� J|U�OHELOPHNWHGLU� �ùHNLO-2). 
$\UÕFD ID]OD� PLNWDUGD� YH� ELUELUL\OH� HWNLOHúLP� KDOLQGHNL�
PHWDOLN� NRPSRQHQWOHULQ� NXOODQÕOGÕ÷Õ� UHYL]\RQ� �SURWH]�
GH÷LúLPL�� JLULúLPOHULQGHQ� VRQUD� EX� VRUXQOD� GDKD� VÕN�
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NDUúÕODúÕOPDNWDGÕU�� %LU� GL]� DUWURSODVWLVL� VRQUDVÕQGD 
NDUúÕODúÕODQ� VRUXQODUÕQ� PHWDO� DOHUMLVLQH� ED÷OÕ� ROGX÷X�
NDUDUÕQD� YDUPDGDQ� |QFH� RODVÕ� W�P� GL÷HU� QHGHQOHULQ�
GÕúODQPDVÕQD� |]HQ� J|VWHULOPHOLGLU�� <LQH� EX� W�U�
UHDNVL\RQODU�� PHWDOLN� LQWHUYHUWDEUDO� GLVN� UHSODVPDQÕ�
VRQUDVÕ�GD�J|U�OHELOPHNWHGLU� 

 
ùHNLO-�. Diz eNOHP� SURWH]LQGH� PHWDOLN� DúÕQPD\D� ED÷OÕ� oHYUH�

\XPXúDN�GRNXODUGD�JHOLúHQ�VL\DK�UHQNOL�PHWDOLN�GHEULV�
birikimi (metallosis).  

(NOHP� SURWH]L� X\JXODQPÕú� KDVWDODUGD� PHWDO� GX\DUOÕOÕ÷Õ�
DUWPDNWDGÕU�� 3URWH]OHULQGH� KHUKDQJL� ELU� VRUXQ� ROPD\DQ��
KHUKDQJL� ELU� \DNÕQPDVÕ� Ga olmayan bu hastalarda, 
SURWH]L� ROPD\DQODUD� RUDQOD� �o� NDW� GDKD� VÕN� FLOWWH�PHWDO�
GX\DUOÕOÕ÷Õ� LOH� NDUúÕODúÕOPDNWDGÕU�� (÷HU� SURWH]� JHYúHPLú�
YH� GHQJHVLQL� \LWLUPLúVH� PHWDOOHUH� NDUúÕ� GX\DUOÕOÕN�
VDSWDQPD� RODVÕOÕ÷Õ� QRUPDO� SRS�ODV\RQD� J|UH� DOWÕ� NDW�
daha fazla olmaNWDGÕU�� %XJ�Q� LoLQ�� PHWDO� GX\DUOÕOÕ÷ÕQÕQ�
SURWH]GH�VRUXQ�oÕNWÕNWDQ�VRQUD�PÕ�JHOLúWL÷L��\RNVD�QRUPDO�
RODUDN� NDUúÕODúÕODQ� PHWDO� DúÕQPDVÕ� YH� L\RQ� VDOÕQÕPÕQÕQ�
SURWH]GH� JHYúHPH\H� PL� \RO� DoWÕ÷Õ� VRUXVX� WDP� RODUDN�
D\GÕQODWÕODPDPÕúWÕU� 
Total eklem artroplastisindeki EDúDUÕVÕ]OÕNODUÕQ����NDGDU�
ELU� E|O�P�QGHQ� PHWDOOHUH� NDUúÕ� ROXúDQ� JHFLNPLú� WLS�
KLSHUVHQVLWLYLWH� UHDNVL\RQXQXQ� VRUXPOX� ROGX÷X� LOHUL�
V�U�OP�úW�U� ������ .URQLN� LVWLUDKDW� D÷UÕVÕ�� WHNUDUOD\DQ�
GHUPDWLW�� SURWH]OL� HNOHP� HWUDIÕQGD� ÕVÕ� DUWÕúÕ�� QRQ- 
HQIHNVL\|]� ORNDO� VÕYÕ� ELULNLPOHUL� GH� KLSHUVHQVLWLYLWH�
ND\QDNOÕ� RODELOLU�� g]HOOLNOH� HNOHP� KDUHNHW� DoÕNOÕ÷ÕQGD�
D]DOPD� LON� RUWD\D� oÕNDQ� VHVVL]� VHPSWRP� RODELOLU�� EX�
\�]GHQ� KDVWD� EX� DoÕGDQ� ELOLQoOHQGLULOPHOLGLU� ������ <LQH�
GDKD� QDGLU� RODUDN� SURWH]� oHYUHVL� GRNXODUGD� J|U�OHQ�
ALVAL �DNXW� OHQIRVLWLN� GDPDU� LOLúNLOL� OH]\RQ�� YH� ORNDO�
SV|GRW�P|U��SDWRIL]\RORMLOHUL�WDP�RODUDN�D\GÕQODWÕODPDPÕú�
ROPDNOD� ELUOLNWH�� PHWDOH� NDUúÕ� JHFLNPLú� WLS� UHDNVL\RQ�
RODUDN�GH÷HUOHQGLULOHQ�NOLQLN�WDEORODUGÕU��%X�LNL�NOLQLN�WDEOR�
da protez disfonksiyonu ve hatta SURWH]�EDúDUÕVÕ]OÕ÷Õ� LOH�
LOLúNLOHQGLULOPHNWHGLU� ������ 2UWRSHGLN� LPODQWODUGDNL�
EDúDUÕVÕ]OÕN�QHGHQL��DOHUMLN�N|NHQOL�ROPDNWDQ�oRN�GDKD�VÕN�
non-DOHUMLN� QHGHQOHUH� ED÷OÕGÕU�� %XQODU� DUDVÕQGD�
enfeksiyon, instabilite ve tekrarlayan dislokasyon, 
aseptik osteoliz vH�NÕUÕNODU�HQ�VÕN�J|U�OHQOHULGLU��g]HOOLNOH�

metalik implant-HNOHP� SURWH]L� E|OJHVLQGH� JHOLúHQ�
HQIHNVL\RQ�� RUWRSHGLVWOHULQ� ROGXNoD� oHNLQGLNOHUL�� WDQÕ� YH�
WHGDYLVLQGH� J�oO�N� oHNWLNOHUL�� ]DPDQ� ]DPDQ� GD� PHWDO�
DOHUMLVL� VRUXQODUÕQGDQ� D\ÕUW� HGLOPHVLQLQ� ROGXNoD� J�o�
ROGX÷X� YH� PHWDO� DOHUMLVLQH� RUDQOD� oRN� GDKD� VÕN� RODUDN�
J|U�OHQ�ELU�NRPSOLNDV\RQGXU� 
(NOHP� SURWH]OHULQLQ� DNVLQH�� NÕUÕN� WHVSLWL� DPDFÕ\OD�
NXOODQÕODQ� PHWDOLN� LPSODQWODUD� NDUúÕ� KLSHUVHQVLWLYLWH�
UHDNVL\RQODUÕ�oRN�GDKD�D]�VÕNOÕNWD�J|U�OPHNWHGLU��%XQXQ�
EDúOÕFD� QHGHQL�� EX� LPSODQWODUÕQ� KHUKDQJL� ELU� KDUHNHWH�
VDKLS� ROPDPDODUÕ�� NÕUÕN� ND\QDGÕNWDQ� VRQUD� GD� KHPHQ�
W�P�\OH� KDUHNHWVL]� KDOH� JHOPHOHUL�� E|\OHFH� GH� PHWDO�
DúÕQPDVÕQD�\RO�DoDQ�HQ�|QHPOL�IDNW|U�Q�RUWDGDQ�NDONPÕú�
ROPDVÕGÕU��$QFDN�EX� LPSODQWODUÕQ�NXOODQÕPÕ� LOH�GH��HNOHP 
SURWH]OHULQGH�ROGX÷X�JLEL��DQFDN�GDKD�G�ú�N�RUDQGD�YH�
NÕVD� V�UHOL� PHWDOOHUH� NDUúÕ� FLOW� GX\DUOÕOÕ÷ÕQGD� DUWÕú�
J|U�OHELOPHNWHGLU� 
øQWUDYDVN�OHU� FLKD]ODUD� �VWHQW�� HQGRYDVN�OHU� FLKD]ODU) 
ED÷OÕ� JHOLúHQ� KLSHUVHQVLWLYLWH� UHDNVL\RQODUÕQÕQ� |]HOOLNOH�
stent stenozundD� URO� DOGÕ÷Õ G�ú�Q�OPHNWHGLU�� .RURQHU�
VWHQWOHU�oR÷XQOXNOD�SDVODQPD]�oHOLNWHQ��UHWLOPHNWH�ROXS��
LoHUL÷LQGH�QLNHO�YH�NURP�EXOXQPDNWDGÕU��GDKD�D]�RUDQGD�
GD� NURP�� PROLEGHQ� YH� NREDOW� LoHUHQ� VWHQWOHU�
NXOODQÕOPDNWDGÕU� ������ <DSÕODQ� oDOÕúPDODUGD� VWHQW�
stenozunda mHWDO� DOHUMLVLQLQ� URO�� VDGHFH� DOWÕQ�
KLSHUVHQVLWLYLWHVL� RODQ�KDVWDODUGD�DOWÕQ� NDSOÕ� VWHQWOHU� LoLQ�
J|VWHULOHELOPLú�� QLNHO� LoLQ� QHW� YHULOHU� HOGH� HGLOHPHPLúWLU�
(23). 9DVN�OHU NOHPSOHU�� DQDVWRPR]� DJUDIODUÕ� YH� GL÷HU�
NOLSVOHU� GH� SDVODQPD]� oHOLN�� NREDOW-krom gibi alerjen 
PHWDOOH� LoHUPHNWH�� \�NVHN� ULVN� JUXEX� KDVWDODUGD�
WLWDQ\XPGDQ� �UHWLOHQOHUL� tercih edilmektedir. 
Pacemaker/GHILEULODW|U� LoLQ� OLWHUDW�UGH� WRSODP� ��� YDND�
ELOGLULPL� PHYFXW� ROXS�� oR÷XQOXNOD� ORNDO� DOHUMLN� NRQWDN�
GHUPDWLW� ELOGLULOPLúWLU�� (QIHNVL\RQ� GDKD� VÕN� J|U�OPHNWH�
ROXS��DOHUMLN�UHDNVL\RQ�LOH�HQIHNVL\RQ�ELUOLNWHOL÷LQGH�DOHUMLN�
ROD\� J|]GHQ� NDoDELOPHNWHGLU�� %X� KDVWDODUGD� MHQHUDOL]H�
GHUPDWLW� YH\D� PDWHU\DOGHQ� X]DN� E|OJHOHUGH� GHUPDWLW�
beklenmemektedir (24). 
-LQHNRORMLGH� |]HOOLNOH� NRQWUDVHSWLI� DUDoODUGD� PHWDOOHU 
NXOODQÕOPDNWDGÕU��5DKLP�LoL�DUDo�NXOODQÕPÕ�LOH�RUWD\D�oÕNDQ�
�o� DGHW� VLVWHPLN� DOHUMLN� GHUPDWLW� YDNDVÕ� ELOGLULPL� ROXS��
PDWHU\DOLQ� oÕNDUÕOPDVÕQGDQ� VRQUD� GHUPDWLWLQ� JHULOHGL÷L�
ELOGLULOPLúWLU� ������ %DNÕU� YH�YH\D� QLNHO� KLSHUVHQVLWLYLWHVL�
RODQODUGD� EDNÕU� NDSOÕ� Vtentler az miktarda nikelde 
LoHUGL÷LQGHQ�NRQWUHQGLNH�NDEXO�HGLOPHNWHGLU��������� 
$PHOL\DW� \DUDVÕQÕQ� NDSDWÕOPDVÕQGD� NXOODQÕODQ� FLOW�
DJUDIODUÕ� GD� D÷ÕUOÕNOÕ� RODUDN� SDVODQPD]� oHOLNWHQ� LPDO�
HGLOPHNWHGLU�� %X� PDWHU\DOOHULQ� NXOODQÕPÕ\OD� QDGLUHQ�
QLNHOH� NDUúÕ� UHDNVL\RQODU� JHOLúPHNWH� ROXS�� \DUD�
L\LOHúPHVLQL�JHFLNWLUHELOHFH÷L�G�ú�Q�OPHNWHGLU� 
<LQH� GHQWDO� LúOHPOHUGH� NXOODQÕODQ� PDWHU\DOOHULQ� oR÷X�
PHWDO� LoHULNOL� ROXS�� PHWDO� KLSHUVHQVLWLYLWHVL� DoÕVÕQGDQ�
KDVWDODUÕQ� LúOHP� |QFHVL� VRUJXODQPDVÕ� |QHPOLGLU�� 1LNHO��
kobalt, krom, mROLEGHQ� HQ� VÕN� NXOODQÕODQ� PHWDOOHU� ROXS��
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NDUúÕODúÕOPDNWDGÕU�� %LU� GL]� DUWURSODVWLVL� VRQUDVÕQGD 
NDUúÕODúÕODQ� VRUXQODUÕQ� PHWDO� DOHUMLVLQH� ED÷OÕ� ROGX÷X�
NDUDUÕQD� YDUPDGDQ� |QFH� RODVÕ� W�P� GL÷HU� QHGHQOHULQ�
GÕúODQPDVÕQD� |]HQ� J|VWHULOPHOLGLU�� <LQH� EX� W�U�
UHDNVL\RQODU�� PHWDOLN� LQWHUYHUWDEUDO� GLVN� UHSODVPDQÕ�
VRQUDVÕ�GD�J|U�OHELOPHNWHGLU� 

 
ùHNLO-�. Diz eNOHP� SURWH]LQGH� PHWDOLN� DúÕQPD\D� ED÷OÕ� oHYUH�

\XPXúDN�GRNXODUGD�JHOLúHQ�VL\DK�UHQNOL�PHWDOLN�GHEULV�
birikimi (metallosis).  

(NOHP� SURWH]L� X\JXODQPÕú� KDVWDODUGD� PHWDO� GX\DUOÕOÕ÷Õ�
DUWPDNWDGÕU�� 3URWH]OHULQGH� KHUKDQJL� ELU� VRUXQ� ROPD\DQ��
KHUKDQJL� ELU� \DNÕQPDVÕ� Ga olmayan bu hastalarda, 
SURWH]L� ROPD\DQODUD� RUDQOD� �o� NDW� GDKD� VÕN� FLOWWH�PHWDO�
GX\DUOÕOÕ÷Õ� LOH� NDUúÕODúÕOPDNWDGÕU�� (÷HU� SURWH]� JHYúHPLú�
YH� GHQJHVLQL� \LWLUPLúVH� PHWDOOHUH� NDUúÕ� GX\DUOÕOÕN�
VDSWDQPD� RODVÕOÕ÷Õ� QRUPDO� SRS�ODV\RQD� J|UH� DOWÕ� NDW�
daha fazla olmaNWDGÕU�� %XJ�Q� LoLQ�� PHWDO� GX\DUOÕOÕ÷ÕQÕQ�
SURWH]GH�VRUXQ�oÕNWÕNWDQ�VRQUD�PÕ�JHOLúWL÷L��\RNVD�QRUPDO�
RODUDN� NDUúÕODúÕODQ� PHWDO� DúÕQPDVÕ� YH� L\RQ� VDOÕQÕPÕQÕQ�
SURWH]GH� JHYúHPH\H� PL� \RO� DoWÕ÷Õ� VRUXVX� WDP� RODUDN�
D\GÕQODWÕODPDPÕúWÕU� 
Total eklem artroplastisindeki EDúDUÕVÕ]OÕNODUÕQ����NDGDU�
ELU� E|O�P�QGHQ� PHWDOOHUH� NDUúÕ� ROXúDQ� JHFLNPLú� WLS�
KLSHUVHQVLWLYLWH� UHDNVL\RQXQXQ� VRUXPOX� ROGX÷X� LOHUL�
V�U�OP�úW�U� ������ .URQLN� LVWLUDKDW� D÷UÕVÕ�� WHNUDUOD\DQ�
GHUPDWLW�� SURWH]OL� HNOHP� HWUDIÕQGD� ÕVÕ� DUWÕúÕ�� QRQ- 
HQIHNVL\|]� ORNDO� VÕYÕ� ELULNLPOHUL� GH� KLSHUVHQVLWLYLWH�
ND\QDNOÕ� RODELOLU�� g]HOOLNOH� HNOHP� KDUHNHW� DoÕNOÕ÷ÕQGD�
D]DOPD� LON� RUWD\D� oÕNDQ� VHVVL]� VHPSWRP� RODELOLU�� EX�
\�]GHQ� KDVWD� EX� DoÕGDQ� ELOLQoOHQGLULOPHOLGLU� ������ <LQH�
GDKD� QDGLU� RODUDN� SURWH]� oHYUHVL� GRNXODUGD� J|U�OHQ�
ALVAL �DNXW� OHQIRVLWLN� GDPDU� LOLúNLOL� OH]\RQ�� YH� ORNDO�
SV|GRW�P|U��SDWRIL]\RORMLOHUL�WDP�RODUDN�D\GÕQODWÕODPDPÕú�
ROPDNOD� ELUOLNWH�� PHWDOH� NDUúÕ� JHFLNPLú� WLS� UHDNVL\RQ�
RODUDN�GH÷HUOHQGLULOHQ�NOLQLN�WDEORODUGÕU��%X�LNL�NOLQLN�WDEOR�
da protez disfonksiyonu ve hatta SURWH]�EDúDUÕVÕ]OÕ÷Õ� LOH�
LOLúNLOHQGLULOPHNWHGLU� ������ 2UWRSHGLN� LPODQWODUGDNL�
EDúDUÕVÕ]OÕN�QHGHQL��DOHUMLN�N|NHQOL�ROPDNWDQ�oRN�GDKD�VÕN�
non-DOHUMLN� QHGHQOHUH� ED÷OÕGÕU�� %XQODU� DUDVÕQGD�
enfeksiyon, instabilite ve tekrarlayan dislokasyon, 
aseptik osteoliz vH�NÕUÕNODU�HQ�VÕN�J|U�OHQOHULGLU��g]HOOLNOH�

metalik implant-HNOHP� SURWH]L� E|OJHVLQGH� JHOLúHQ�
HQIHNVL\RQ�� RUWRSHGLVWOHULQ� ROGXNoD� oHNLQGLNOHUL�� WDQÕ� YH�
WHGDYLVLQGH� J�oO�N� oHNWLNOHUL�� ]DPDQ� ]DPDQ� GD� PHWDO�
DOHUMLVL� VRUXQODUÕQGDQ� D\ÕUW� HGLOPHVLQLQ� ROGXNoD� J�o�
ROGX÷X� YH� PHWDO� DOHUMLVLQH� RUDQOD� oRN� GDKD� VÕN� RODUDN�
J|U�OHQ�ELU�NRPSOLNDV\RQGXU� 
(NOHP� SURWH]OHULQLQ� DNVLQH�� NÕUÕN� WHVSLWL� DPDFÕ\OD�
NXOODQÕODQ� PHWDOLN� LPSODQWODUD� NDUúÕ� KLSHUVHQVLWLYLWH�
UHDNVL\RQODUÕ�oRN�GDKD�D]�VÕNOÕNWD�J|U�OPHNWHGLU��%XQXQ�
EDúOÕFD� QHGHQL�� EX� LPSODQWODUÕQ� KHUKDQJL� ELU� KDUHNHWH�
VDKLS� ROPDPDODUÕ�� NÕUÕN� ND\QDGÕNWDQ� VRQUD� GD� KHPHQ�
W�P�\OH� KDUHNHWVL]� KDOH� JHOPHOHUL�� E|\OHFH� GH� PHWDO�
DúÕQPDVÕQD�\RO�DoDQ�HQ�|QHPOL�IDNW|U�Q�RUWDGDQ�NDONPÕú�
ROPDVÕGÕU��$QFDN�EX� LPSODQWODUÕQ�NXOODQÕPÕ� LOH�GH��HNOHP 
SURWH]OHULQGH�ROGX÷X�JLEL��DQFDN�GDKD�G�ú�N�RUDQGD�YH�
NÕVD� V�UHOL� PHWDOOHUH� NDUúÕ� FLOW� GX\DUOÕOÕ÷ÕQGD� DUWÕú�
J|U�OHELOPHNWHGLU� 
øQWUDYDVN�OHU� FLKD]ODUD� �VWHQW�� HQGRYDVN�OHU� FLKD]ODU) 
ED÷OÕ� JHOLúHQ� KLSHUVHQVLWLYLWH� UHDNVL\RQODUÕQÕQ� |]HOOLNOH�
stent stenozundD� URO� DOGÕ÷Õ G�ú�Q�OPHNWHGLU�� .RURQHU�
VWHQWOHU�oR÷XQOXNOD�SDVODQPD]�oHOLNWHQ��UHWLOPHNWH�ROXS��
LoHUL÷LQGH�QLNHO�YH�NURP�EXOXQPDNWDGÕU��GDKD�D]�RUDQGD�
GD� NURP�� PROLEGHQ� YH� NREDOW� LoHUHQ� VWHQWOHU�
NXOODQÕOPDNWDGÕU� ������ <DSÕODQ� oDOÕúPDODUGD� VWHQW�
stenozunda mHWDO� DOHUMLVLQLQ� URO�� VDGHFH� DOWÕQ�
KLSHUVHQVLWLYLWHVL� RODQ�KDVWDODUGD�DOWÕQ� NDSOÕ� VWHQWOHU� LoLQ�
J|VWHULOHELOPLú�� QLNHO� LoLQ� QHW� YHULOHU� HOGH� HGLOHPHPLúWLU�
(23). 9DVN�OHU NOHPSOHU�� DQDVWRPR]� DJUDIODUÕ� YH� GL÷HU�
NOLSVOHU� GH� SDVODQPD]� oHOLN�� NREDOW-krom gibi alerjen 
PHWDOOH� LoHUPHNWH�� \�NVHN� ULVN� JUXEX� KDVWDODUGD�
WLWDQ\XPGDQ� �UHWLOHQOHUL� tercih edilmektedir. 
Pacemaker/GHILEULODW|U� LoLQ� OLWHUDW�UGH� WRSODP� ��� YDND�
ELOGLULPL� PHYFXW� ROXS�� oR÷XQOXNOD� ORNDO� DOHUMLN� NRQWDN�
GHUPDWLW� ELOGLULOPLúWLU�� (QIHNVL\RQ� GDKD� VÕN� J|U�OPHNWH�
ROXS��DOHUMLN�UHDNVL\RQ�LOH�HQIHNVL\RQ�ELUOLNWHOL÷LQGH�DOHUMLN�
ROD\� J|]GHQ� NDoDELOPHNWHGLU�� %X� KDVWDODUGD� MHQHUDOL]H�
GHUPDWLW� YH\D� PDWHU\DOGHQ� X]DN� E|OJHOHUGH� GHUPDWLW�
beklenmemektedir (24). 
-LQHNRORMLGH� |]HOOLNOH� NRQWUDVHSWLI� DUDoODUGD� PHWDOOHU 
NXOODQÕOPDNWDGÕU��5DKLP�LoL�DUDo�NXOODQÕPÕ�LOH�RUWD\D�oÕNDQ�
�o� DGHW� VLVWHPLN� DOHUMLN� GHUPDWLW� YDNDVÕ� ELOGLULPL� ROXS��
PDWHU\DOLQ� oÕNDUÕOPDVÕQGDQ� VRQUD� GHUPDWLWLQ� JHULOHGL÷L�
ELOGLULOPLúWLU� ������ %DNÕU� YH�YH\D� QLNHO� KLSHUVHQVLWLYLWHVL�
RODQODUGD� EDNÕU� NDSOÕ� Vtentler az miktarda nikelde 
LoHUGL÷LQGHQ�NRQWUHQGLNH�NDEXO�HGLOPHNWHGLU��������� 
$PHOL\DW� \DUDVÕQÕQ� NDSDWÕOPDVÕQGD� NXOODQÕODQ� FLOW�
DJUDIODUÕ� GD� D÷ÕUOÕNOÕ� RODUDN� SDVODQPD]� oHOLNWHQ� LPDO�
HGLOPHNWHGLU�� %X� PDWHU\DOOHULQ� NXOODQÕPÕ\OD� QDGLUHQ�
QLNHOH� NDUúÕ� UHDNVL\RQODU� JHOLúPHNWH� ROXS�� \DUD�
L\LOHúPHVLQL�JHFLNWLUHELOHFH÷L�G�ú�Q�OPHNWHGLU� 
<LQH� GHQWDO� LúOHPOHUGH� NXOODQÕODQ� PDWHU\DOOHULQ� oR÷X�
PHWDO� LoHULNOL� ROXS�� PHWDO� KLSHUVHQVLWLYLWHVL� DoÕVÕQGDQ�
KDVWDODUÕQ� LúOHP� |QFHVL� VRUJXODQPDVÕ� |QHPOLGLU�� 1LNHO��
kobalt, krom, mROLEGHQ� HQ� VÕN� NXOODQÕODQ� PHWDOOHU� ROXS��
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Tablo-3. +LSHUVHQVLWLYLWH� 5HDNVL\RQXQX� *|VWHUPHGH� .XOODQÕODELOHFHN�
7DQÕ�7HVWL�6HoHQHNOHUL. 

Test  Hedefleri  'H]DYDQWDMODUÕ� 
øQ�YLYR 

+DVWDQÕQ�|\N�V� 
Bilinen alerjenlere 
NDUúÕ�NLúLVHO�
|\N�Q�Q�DOÕQPDVÕ 

-]DPDQ�DOÕFÕ 
-KDVWDQÕQ�YHUGL÷L�ELOJL�LOH�VÕQÕUOÕ 

<DPD�WHVWL 
0HWDO�WX]ODUÕQD�
NDUúÕ�NXWDQ|]�
reaksiyonun 
belirlenmesi 

- VRQXoODU�KHU�]DPDQ�J�YHQLOLU�
GH÷LO��øUULWDVyon mu JHUoHN�
reaksiyon mu?  
- GH÷LúLN�]DPDQODUGD�
RNXPDODU�LOH�GH÷LúLN�VRQXoODU�
verebilir 
- GX\DUODQPD\D�\RO�DoDELOLU� 
- periprostetik dokudaki 
sorumlu antijenin dermal 
GRNXGD�GH÷LúLN�KDSWHQLN�
potansiyeli olabilir 

0HWDO�DODúÕP�
NXOODQÕODQ�\DPD�
testi 

MetaliN�DODúÕPODUD�
NDUúÕ�NXWDQ|]�
UHDNVL\RQODUÕQ�
belirlenmesi 

-VRQXoODU�QHW�ROPD\DELOLU��
GHUL\H�EDVNÕ�HWNLVL�- JHUoHN�
hipersensitivite ? 
-WHVW�VRQXoODUÕ�VSHVLILN�PHWDO�
komponentleri ile 
LOLúNLOHQGLULOHPH\HELOLU 
- periprostetik dokudaki 
sorumlu antijenin dermal 
doNXGD�GH÷LúLN�KDSWHQLN�
potansiyeli olabilir 

Histoloji 
*HUoHN�
periprostetik 
reaksiyonun 
J|VWHULOPHVL 

-invaziv 
-EDNDQ�NLúL\H�J|UH�VRQXo�
GH÷LúHELOLU-subjektif 
-]DPDQ�DOÕFÕ 
-GH÷LúLN�VNRUODPD�VLVWHPOHUL�
NXOODQÕODELOLU�� 

øQ�YLWUR 

/HQIRVLW�
WUDQVIRUPDV\RQ�
testi �/77� 

Aktive lenfositlerin 
proliferasyonun 
X\DUÕOPDVÕ 

-VÕQÕUOÕ�VD\ÕGD�DOHUMHQ�WHVW�
edilebilir 
-VÕQÕUOÕ�PHUNH]GH�NXOODQÕP 
-KÕ]OÕ�WUDQVSRUW�JHUHNOL 

0HPRU\�OHQIRVLW�
LPP�QRVWLP�ODV
\RQ�WHVWL�
�0(/ø6$� 

Lenfositlerin 
X\DUÕOPD�
indeksinin 
belirlenmesi 

-VÕQÕUOÕ�NDQÕt 

/|NRVLW�
PLJUDV\RQ�
LQKLELV\RQ�WHVWL�
�/,)� 

.DUÕúÕN�
SRS�ODV\RQGD�
RODQ�O|NRVLWOHULQ�
migrasyon 
aktivitesinin 
belirlenmesi 

-WLS���UHDNVL\RQX�J|VWHUPHGH�
G�ú�N�VHQVLWLYLWH 
-WLSLN�DQWLMHQOHULQ�NXOODQÕOPDVÕ�
yetersiz kalmakta 

/HQIRVLW�
DNWLYDV\RQ�WHVWL�
�/$7� 

CD69 antijeni 
ekspresyonun 
VDSWDQPDVÕ 

-VÕQÕUOÕ�NDQÕW 

<DPD� WHVWLQLQ� LúOHP� |QFHVL� YH� VRQUDVÕ� NXOODQÕPÕ��
JHUHNOLOL÷L� YH� WDQÕ\D� NDWNÕVÕ� LOH� LOJLOL� ELUoRN� oDOÕúPD�
mevcuttur. .ÕUN� G|UW KDVWDOÕN� UHWURVSHNWLI� ELU� oDOÕúPDGD��
22 hastaya preoperatif, 22 hastaya da post operatif 
\DPD� WHVWL�X\JXODQPÕúWÕU��3UH-RS� WHVW�\DSÕODQ�KDVWDODUÕQ�
KHSVLQGH�NLúLVHO�PHWDO�DOHUMLVL�|\N�V��YDUNHQ��RSHUDV\RQ�
VRQUDVÕ� DoÕNODQDPD\DQ� FLOW� HU�SVL\RQODUÕ�� NURQLN� D÷UÕ��
úLúOLN��LPSODQW�EDúDUÕVÕ]OÕ÷Õ�RODQ�KDVWDODUGD�SRVW-op teste 
EDúYXUXOPXúWXU�� +DVWDODUD� VWDQGDUW� VHULQLQ� \DQÕ� VÕUD�
metal serisi ve protez serileri de uygulanmÕúWÕU��
Preoperatif WHVW�\DSÕODQ����KDVWDQÕQ���¶XQGD�WHVW�\DSÕODQ�
PHWDOOHUGHQ� HQ� D]� ELULQH� NDUúÕ� SR]LWLI� VRQXo� �QLNHO�����
NREDOW�����SDOODGLXP����EHULO\XP����NURP����VDSWDQPÕú����
hDVWDGD� SODQODQDQ� LPSODQW� LoHUL÷LQH� NDUúÕ� SR]LWLIOLN�
VDSWDQPDVÕ� �]HULQH� EX� KDVWDODUÕQ� �¶� �QGH� SODQODQDQ�
PDWHU\DO� GH÷LúWLULOHUHN� GX\DUOÕOÕN� VDSWDQPD\DQ�
PDWHU\DOOHU� NXOODQÕOPÕú�� ���� J�Q� L]OHPGH� KHUKDQJL� ELU�
NRPSOLNDV\RQD� UDVWODQPDPÕúWÕU�� 3RVW-RS� WHVW� \DSÕODQ�
KDVWDODUÕQ� LVH� KLoELULQGH� SURWH]� LoHUL÷LQGHNL� PDWHU\DOH�
NDUúÕ� GX\DUOÕOÕN� VDSWDQPDPÕú�� DQFDN� \LQH� GH� EX�

KDVWDODUÕQ� �¶VÕQÕQ� LPSODQWÕ� GH÷LúLN� QHGHQOHUOH�
GH÷LúWLULOPLúWLU�� <RUXP� RODUDN�� SRVW-RS� GH÷HUOHQGLUPHGH�
LPSODQW� PDWHU\DOLQH� NDUúÕ� KLoELU� KDVWD� SR]LWLI�
olmDGÕ÷ÕQGDQ� HWNLVLQLQ� QHW� ROPDGÕ÷Õ� DQFDN� L]OHP�
V�UHVLQLQ�GDKD�X]XQ�ROPDVÕ�LOH�GDKD�IDUNOÕ�VRQXoODU�HOGH�
HGLOHELOHFH÷L�EHOLUWLOPLúWLU������� 
<DSÕODQ�EDúND�ELU� UHWURVSHNWLI� oDOÕúPDGD����KDVWD�� SUH-
op ve post-RS� WHVW� \DSÕODQODU� ROPDN� �]HUH� LNL� JUXED�
D\UÕOPÕúWÕU�� .OLQLN� |\N�GH� PHWDO� DOHUMLVL� ROXS� SUH-op test 
\DSÕODQ����KDVWDQÕQ���¶� LQGH� ������HQ�D]�ELU�PDGGH\H�
NDUúÕ�SR]LWLIOLN�VDSWDQPÕú�����KDVWDGD�ELUGHQ�ID]OD��YH�EX�
hastalara uygulanan implantlar pozitiflik veren maddeyi 
LoHUPH\HFHN�úHNLOGH�VHoLOPLúWLU��3RVW-op \DNÕQPDVÕ�ROXS��
HQIHNVL\RQ�GÕúODQDQ�YH�\DPD� WHVWL� \DSÕODQ����KDVWD� LVH�
oR÷XQOX÷X� NURQLN� D÷UÕ� QHGHQL\OH� \|QOHQGLULOPLú� KDVWDODU�
ROXS�� ��� KDVWDGD� LPSODQW� PDWHU\DOLQH� NDUúÕ� SR]LWLIOLN�
VDSWDQPÕúWÕU��%X�KDVWDODUÕQ��¶VÕQÕQ�\DNÕQPDODUÕ� UHYL]\RQ�
RSHUDV\RQX� \DSÕOGÕNWDQ� VRQUD� JHULOHPLúWLU�� 5HYL]\RQ�
\DSÕOPD\DQ� �� KDVWDGD� LVH� \DSÕODQ� HQ� VRQ� NRQWUROGH�
KDOHQ� \DNÕQPDODUÕQÕQ� GHYDP� HWWL÷L� EHOLUWLOPLúWLU�� %X�
oDOÕúPDQÕQ� VRQXo� NÕVPÕQGD�� SUH-RS� |\N�V�QGH� PHWDO�
DOHUMLVL�RODQODUD�PXWODND�\DPD�WHVWL�\DSÕOPDVÕ�|QHULOLUNHQ��
post-op G|QHPGH� LOLúNLOL� RODELOHFHN� \DNÕQPD� YDUOÕ÷ÕQGD�
WHVW� \DSÕOPDVÕ� G�ú�Q�OPHOL�� WHVWWH� SR]LWLIOLN� VDSWDQÕUVD�
X\JXQ� LPSODQWODUOD� UHYL]\RQ� \DSÕOPDVÕ� |QHULOPHNWHGLU�
(33).  
3RVW�RSHUDWLI�G|QHPGH�\DNÕQPDVÕ�RODQ�KDVWDODUGD�\DPD�
WHVWL�\DSDUNHQ�DNÕOGD�WXWXOPDVÕ�JHUHNHQ ELU�GL÷HU�RODVÕOÕN��
LPSODQW� LoHUL÷LQGH� RODQ� PHWDO� GÕúÕ� PDGGHOHUH� NDUúÕ� GD�
UHDNVL\RQ� JHOLúHELOHFH÷LGLU�� %X� NRQXGD� EHú� KDVWD\Õ�
LoHUHQ� ELU� \D\ÕQGD�� SUH� RSHUDWLI� PHWDO� DOHUMLVL� ROPD\ÕS��
SRVW�RSHUDWLI�G|QHPGH� WHNUDUOD\DQ�GHUPDWLW��NURQLN�D÷UÕ��
úLúOLN� \DNÕQPDODUÕ� JHOLúHQ� KDVWDODUÕQ� W�P�QH� $YUXSD�
VWDQGDUW� VHULVL�� JHQLúOHWLOPLú� PHWDO� VHULVL� YH� NHPLN-
oLPHQWR� VHULVL� LOH� \DPD� WHVWL� X\JXODQPÕúWÕU�� øPSODQW�
PDWHU\DOLQGH�\DSÕúWÕUÕFÕ�PDGGH�RODUDN�NXOODQÕODQ�EHQ]R\O�
SHURNVLWH�NDUúÕ�SR]LWLI�VRQXo�HOGH�HGLOPLúWLU��%LU�KDVWDGa 
PHNDQLN� VHEHSOHUGHQ� GROD\Õ� LPSODQW� oÕNDUÕOÕS� DUWURGH]�
\DSÕOÕUNHQ���KDVWDQÕQ� LPSODQWÕ�oÕNDUÕOÕS�\HULQH�\DSÕúWÕUÕFÕ�
LoHUPH\HQ� ELU� LPSODQW� \HUOHúWLULOPLúWLU�� %X� �� KDVWDQÕQ�
\DNÕQPDODUÕ� WDPDPHQ� JHULOHUNHQ�� |QHULOPHVLQH� UD÷PHQ�
UHYL]\RQ� \DSÕOPD\DQ� VRQ� KDVWDQÕQ� \DNÕQPDODUÕQÕQ�
GHYDP� HWPHNWH� ROGX÷X� EHOLUWLOPLúWLU� ������ %HQ]R\O�
SHURNVLW� JHQHOOLNOH� GLú� SURWH]OHULQGH� \R÷XQ� RODUDN�
NXOODQÕOPDNWDGÕU�YH�EX�PDGGH\H�ED÷OÕ� ORNDO� UHDNVL\RQODU�
VÕN� UDVWODQPDNWDGÕU� ������ dRN� LUULWDQ� ELU� PDGGH� ROGX÷X�
LoLQ� WHVWWH� \DODQFÕ� SR]LWLIOLN� DoÕVÕQGDQ� GLNNDWOL� ROXQPDVÕ�
|QHULOPHNWHGLU��7RSOXPGD�SR]LWLIOLN�RUDQÕ����FLYDUÕQGDGÕU��
$NQH�WHGDYLVLQGH�NXOODQÕODQ�NUHPOHUGH�GH�EXOXQGX÷X�LoLQ�
JHQo� NDGÕQODUGD� EX� PDGGH\H� NDUúÕ� GX\DUODQPD� RUDQÕ�
GDKD�ID]ODGÕU����������øPSODQWD�ED÷OÕ�\DNÕQPDODUGD�GL÷HU�
nedeQOHUH� J|UH� �HQIHNVL\RQ�� JHYúHPH�� PHWDO� DOHUMLVL��
mekanik sorunlar) GDKD� D]� J|U�OVH� GH� DoÕNODQPD\DQ�
GXUXPODUGD�DNÕOGD�WXWXOPDVÕ�JHUHNPHNWHGLU� 
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D\UÕFD� GLú� LúOHPOHUL� VÕUDVÕQGD� NXOODQÕODQ� \DSÕúWÕUÕFÕ�
PDWHU\DOOHUH� YH� DQHVWH]LNOHUH� NDUúÕ� GD� KLSHUVHQVLWLYLWH�
J|U�OHELOPHNWHGLU�� %X� \�]GHQ� |\N�GH� PHWDO� GX\DUOÕOÕ÷Õ�
EXOXQDQ� KDVWDODUGD� GHQWDO� \DPD� WHVWL� VHULOHUL� VÕN�
kXOODQÕOPDNWDGÕU�� *HQHOOLNOH� GHQWDO� PDWHU\DOOHUH� NDUúÕ�
ORNDO�UHDNVL\RQODU�ELOGLULOPLúWLU��������� 

0(7$/�+ø3(56(16ø7ø9ø7(6ø1'(�7$1, 

1. Görüntüleme  
0HWDOLN� LPSODQWODUD� NDUúÕ� JHOLúHQ� KLSHUVHQVLWLYLWH�
UHDNVL\RQODUÕQÕQ�KLoELU�J|U�QW�OHPH�\|QWHPL�LOH��U|QWJHQ��
bilgLVD\DUOÕ� WRPRJUDIL�� 05*�� VLQWLJUDIL«�� RUWD\D�
NRQDELOHQ�|]J�Q�ELU�EXOJXVX�\RNWXU��$QFDN�D\ÕUÕFÕ�WDQÕGD��
H÷HU�YDUVD��GL÷HU�VRUXQODUÕ�GÕúODPDN� LoLQ� LúH�\DUD\DELOLU��
05*� LOH� HOGH� HGLOHQ� J|U�QW�� NDOLWHVLQLQ�PHWDOLN� LPSODQW�
RODQ� E|OJHOHUGH� ER]XOGX÷XQX� GD� DNÕOGD� tutmak gerekir. 
$/9$/� YH� SV|GRW�P|U� JLEL� \XPXúDN� GRNX� D÷ÕUOÕNOÕ�
OH]\RQODUÕQ� GH÷HUOHQGLULOPHVLQGH� PHWDO� DUWefakt 
EDVNÕODPDOÕ�05*�\D�GD�XOWUDVRQGDQ�\DUDUODQÕODELOLU� 
�� /DERUDWXYDU�EXOJXODUÕ 
0HWDO� KLSHUVHQVLWLYLWHVL� YDUOÕ÷ÕQGD� VHUXPGDNL�
LQIODPDV\RQ� EHOLUWHoOHUL QRUPDO� \D� GD� KDILI� \�NVHOPLú�
RODELOLU�� /DERUDWXYDU� WHVWOHULQLQ� DVÕO� DPDFÕ� HQIHNVL\RQ�
YDUOÕ÷ÕQÕ� GÕúODPDNWÕU�� 6HUXP� PHWDO� L\RQ� G�]H\L� |Oo�P��
SDKDOÕ� YH� SUDWLN� ROPD\DQ� ELU� WDQÕ� \|QWHPLGLU�� +HU� W�UO��
PHWDOLN� LPSODQW� NXOODQÕPÕ� VRQUDVÕ� EX� G�]H\OHUGH� DUWÕú�
J|U�OHELOLU�� $QFDN� SURWH]� VRUXQOX� KDOH� JHOPLú� LVH� R�
]DPDQ� EX� DUWÕú� oRN� GDKD� \�NVHN� RODELOPHNWHGLU�� (NOHP�
VÕYÕVÕQÕQ�SRQNVL\RQX�\LQH�HQIHNVL\RQX�GÕúODPDN� LoLQ� LúH�
\DUDPDNWD�� PHWDO� KLSHUVHQVLWLYLWHVLQH� LOLúNLQ� |]J�Q� YH�
J�YHQLOLU�EXOJXODU�YHUPHPHNWHGLU�� 
3. Alerji testOHUL��1H�]DPDQ��KDQJL�WHVW" 
0HWDO� KLSHUVHQVLWLYLWHVLQLQ� WDQÕVÕ� LNL� G|QHPGH� |QHP�
WDúÕPDNWDGÕU��øONL��ELU�PHWDOLN�LPSODQW�\HUOHúWLULOHFHN�NLúLGH�
EX� LúOHP� |QFHVLQGH� YDU� RODQ� YH� LOHULGH� VRUXQ�
ROXúWXUDELOHFHN� PHWDO� GX\DUOÕOÕ÷ÕQÕQ� EHOLUOHQPHVL�� GL÷HUL�
de metalik LPSODQW� \HUOHúWLULOGLNWHQ� VRQUD� RQD� NDUúÕ�
JHOLúHQ� GX\DUOÕOÕN� YH� DOHUML� UHDNVL\RQODUÕQÕQ�
belirlenmesidir.  
(÷HU�|\N�GH�PHWDO�KLSHUVHQVLWLYLWHVLQL�G�ú�QG�UHQ�EXOJX�
YDUVD�� PHWDOLN� LPSODQW� X\JXODPDVÕ� |QFHVLQGH� WHVW�
\DSÕOPDVÕ� |QHULOPHNWHGLU�� +DVWDQÕQ� VRUJXODPDVÕ� |QHP�
WDúÕPDNWD� ROXS�� KDVWD\D� µPHWDO� DOHUMLQL]� YDU� PÕ"¶� µGDKD�
|QFH�PHWDOH� ED÷OÕ� JHOLúHQ�FLOW� UHDNVL\RQXQX]� ROGX�PX"¶�
úHNOLQGH�VRUXODU�VRUXOPDOÕGÕU��ùLND\HWL�ROGX÷XQX�EHOLUWHQ�
KDVWDODU� VÕNOÕNOD� N�SH�� NRO\H�� NHPHU� YH\D� VDDW� JLEL�
aksesuarlar ile temas ettikOHULQGH� WHPDV� DODQÕQGD� GHUL�
EXOJXODUÕ� ROGX÷XQX� EHOLUWPHNWHGLU�� %X� ROJXODUGD� DOHUML\H�
QHGHQ� RODQ� PDGGH� QLNHO� ROPDNOD� ELUOLNWH� D\UÕFD� NREDOW��
SDOODGLXP��EHULO\XP�YH�NURP�EX� W�U� Hú\DODUÕQ� \DSÕVÕQGD�
EXOXQPDNWDGÕU��$OHUMLN�NRQWDN�GHUPDWLW� VHPSWRPODUÕ� WLSLN�
olarDN� NXWDQ|]� HU�SVL\RQ�� GHUPDWLW�� NDúÕQWÕ�� HJ]DPDW|]�
UDú�� |GHP� YH� �UWLNHU� úHNOLQGH� NDUúÕPÕ]D� oÕNPDNWDGÕU��
Kontak GHUPDWLWGHQ� IDUNOÕ RODUDN� LPSODQWH� PHWDOH� NDUúÕ�

JHOLúHQ� UHDNVL\RQODU� LVH� GDKD� JHQHO� YH� VSHVLILN� ELU�
QHGHQH� ED÷ODQPDVÕ� ]RU� úHNLOGH� NDUúÕPÕ]D� oÕNPDNWDGÕU��
gUQH÷LQ� DoÕNODQDPD\DQ� FLOW� OH]\RQODUÕ� EX� KDVWDODUÕQ�
GRNWRUD� HQ� VÕN� EDúYXUX� QHGHQLdir ������ %X� \�]GHQ�
KDVWDODUÕ� VRUJXODUNHQ� NLúLVHO� DOHUML� |\N�V�Q�Q� ELOLQPHVL�
oRN�|QHPOLGLU� 
<DSÕODQ� ELUoRN� oDOÕúPDGD� |\N�V�QGH� PHWDO�
KLSHUVHQVLWLYLWHVLQL� G�ú�QG�UHFHN� bulgusu olmayan 
KDVWDODUD� RSHUDV\RQ� |QFHVL� WHVW� \DSÕOPDVÕQÕQ� PDOL\HW-
HWNLQ� DoÕVÕQGDQ� \DUDUOÕ� ROPDGÕ÷Õ� EHOLUWLOPHNWHGLU� ���������
3UHRSHUDWLI�GHUL� WHVWOHULQLQ�PHWDO�DOHUMLVL�\|Q�QGHQ�\DUDOÕ�
ROGX÷X� ELOGLULOGL÷L� KDOGH�� DOHUMHQ� PHWDOLN� NRPSRQHQWOHULQ�
NXOODQÕOGÕ÷Õ� ��� KDVWDGDQ� KLoELULQGH� GHUPDWRORMLN� \D� GD�
HNOHPOH� LOLúNLOL� VHPSWRPOD� NDUúÕODúÕOPDPÕúWÕU� ������ 'L÷HU�
WDUDIWDQ� NLúLVHO� DOHUML� |\N�V�� YH� SR]LWLI� \DPD� WHVWL� LOH�
SHULSURVWHWLN� KLSHUVHQVLWLYLWH� UHDNVL\RQX� DUDVÕQGD�
ED÷ODQWÕ� YDUOÕ÷Õ� \DSÕODQ� oDOÕúPDODUGD� QHW� RODrak ortaya 
NRQDPDPÕúWÕU� ������ +LSHUVHQVLWLYLWH� UHDNVL\RQXQGD� WDQÕ�
DPDoOÕ�\DSÕODELOHFHN GH÷HUOHQGLUPH�YH�WHVWOHU�7DEOR-�¶GH�
|]HWOHQPLúWLU������ 
%X� WDQÕPODQDQ� WHVWOHUGHQ� J�Q�P�]GH� GDKD� JHQLú�
NXOODQÕP� DODQÕQD� VDKLS� RODUDN� LNL� WHVW� |QH� oÕNPDNWDGÕU��
Birincisi gHFLNPLú�WLS�DúÕUÕ�GX\DUOÕOÕN�UHDNVL\RQXQX�RUWD\D�
NR\PD\D�\|QHOLN�X\JXODQDQ�YH�EXJ�Q�LoLQ�DOWÕQ�VWDQGDUW�
kabul edilen yama testidir. Alerjik reaksiyonlar metale 
NDUúÕ� ROXúDELOGL÷L� JLEL� RSHUDV\RQGD� NXOODQÕODQ� GL÷HU�
\DSÕúWÕUÕFÕODU�YH�GLNLú�PDWHU\DOOHUL�JLEL�GL÷HU�PDO]HPHOHUH�
NDUúÕ� GD� JHOLúHELOGL÷LQGHQ� WHVW� \DSDUNHQ� EX� ELOJL� J|]�
|Q�QGH� EXOXQGXUXOPDOÕGÕU�� 7HVW� PDWHU\DOL� VÕUWD�
\DSÕúWÕUÕOÕS����VDDW�\DSÕúÕN�RODUDN�NDOPDNWD��oÕNDUÕOGÕNWDQ�
���GDNLND�VRQUD�YH�EXQGDQ����VDDW�VRQUD�GH÷HUOHQGLUPH�
\DSÕOPDNWDGÕU��%XQD�HN�RODUDN�EHúLQFL�DOWÕQFÕ������YH�����
J�Q� JLEL� JHo� RNXPDODU� GD� |QHULOPHNWHGLU�� 7HVWLQ� NROD\�
X\JXODQDELOLUOL÷L�� WHNUDUODQDELOLUOL÷L� YH� NÕVD� V�UHGH� VRQXo�
YHUPHVL� DYDQWDMODUÕGÕU�� $QFDN� WHVWLQ� GR÷UXOX÷X�� \�NVHN�
RUDQGD�GH÷HUOHQGLUHQ� NLúL\H� J|UH� GH÷LúHELOHFH÷L� LoLQ� ve 
D\UÕFD� VRQXFXQ� NRQWDPLQDV\RQ� ROXS� ROPDPDVÕ�� WHVW�
HGLOHQ�FLOW�E|OJHVL��oHYUHVHO� IDNW|UOHU�YH�EHQ]HUL�SHN�oRN�
EDúND� IDNW|UH� J|UH� GH÷LúNHQOLN� J|VWHUHELOHFH÷L� LoLQ�
RUWRSHGL� OLWHUDW�UOHULQGH� HOHúWLULOPHNWHGLU�� $\UÕFD�
PHWDOOHUH�NDUúÕ�GHULQLQ�YH�GHULQ�GRNXODUÕQ�GX\DUOÕOÕNODUÕQÕQ�
YH� UHDNVL\RQODUÕQÕQ� IDUNOÕOÕN� J|VWHUPHVL�� NXOODQÕPGDNL�
J�YHQLOLUOLNOHULQL� ú�SKHOL� NÕOPDNWDGÕU�� %UDYR� YH� DUN�� �����
J�QFHO� ELU� oDOÕúPDVÕQGD� GL]� HNOHP� SURWH]L� X\JXODPDVÕ�
|QFHVLQGH� GHUL� \DPD� WHVWL� LOH� PHWDOOHUH� NDUúÕ� GX\DUOÕOÕN�
saptanan hasWDODUGD� KLSRDOHUMHQ� GH÷LO� VWDQGDUW� SURWH]�
NXOODQÕOPÕúWÕU�� 3RVWRS� G|QHPGH� \DPD� WHVWL� QHJDWLI�
EXOXQXS� VWDQGDUW� SURWH]� NXOODQÕODQ� KDVWDODUOD� EX� KDVWD�
JUXEX�DUDVÕQGD�NRPSOLNDV\RQ�� UHYL]\RQ�YH� UHRSHUDV\RQ�
\|Q�QGHQ� ELU� IDUN� ROPDGÕ÷Õ� J|VWHULOPLúWLU�� <D]DUODU�
taraIÕQGDQ�EX�WHVWLQ�SRVWRS�VRQXFX�NHVWLUPHN�YH�LPSODQW�
WLSLQL� VHoPHN� EDNÕPÕQGDQ� SUDWLN� ELU� GH÷HULQLQ� ROPDGÕ÷Õ�
YH�WDYVL\H�HGLOHPH\HFH÷L�|QH�V�U�OP�úW�U� 
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D\UÕFD� GLú� LúOHPOHUL� VÕUDVÕQGD� NXOODQÕODQ� \DSÕúWÕUÕFÕ�
PDWHU\DOOHUH� YH� DQHVWH]LNOHUH� NDUúÕ� GD� KLSHUVHQVLWLYLWH�
J|U�OHELOPHNWHGLU�� %X� \�]GHQ� |\N�GH� PHWDO� GX\DUOÕOÕ÷Õ�
EXOXQDQ� KDVWDODUGD� GHQWDO� \DPD� WHVWL� VHULOHUL� VÕN�
kXOODQÕOPDNWDGÕU�� *HQHOOLNOH� GHQWDO� PDWHU\DOOHUH� NDUúÕ�
ORNDO�UHDNVL\RQODU�ELOGLULOPLúWLU��������� 

0(7$/�+ø3(56(16ø7ø9ø7(6ø1'(�7$1, 

1. Görüntüleme  
0HWDOLN� LPSODQWODUD� NDUúÕ� JHOLúHQ� KLSHUVHQVLWLYLWH�
UHDNVL\RQODUÕQÕQ�KLoELU�J|U�QW�OHPH�\|QWHPL�LOH��U|QWJHQ��
bilgLVD\DUOÕ� WRPRJUDIL�� 05*�� VLQWLJUDIL«�� RUWD\D�
NRQDELOHQ�|]J�Q�ELU�EXOJXVX�\RNWXU��$QFDN�D\ÕUÕFÕ�WDQÕGD��
H÷HU�YDUVD��GL÷HU�VRUXQODUÕ�GÕúODPDN� LoLQ� LúH�\DUD\DELOLU��
05*� LOH� HOGH� HGLOHQ� J|U�QW�� NDOLWHVLQLQ�PHWDOLN� LPSODQW�
RODQ� E|OJHOHUGH� ER]XOGX÷XQX� GD� DNÕOGD� tutmak gerekir. 
$/9$/� YH� SV|GRW�P|U� JLEL� \XPXúDN� GRNX� D÷ÕUOÕNOÕ�
OH]\RQODUÕQ� GH÷HUOHQGLULOPHVLQGH� PHWDO� DUWefakt 
EDVNÕODPDOÕ�05*�\D�GD�XOWUDVRQGDQ�\DUDUODQÕODELOLU� 
�� /DERUDWXYDU�EXOJXODUÕ 
0HWDO� KLSHUVHQVLWLYLWHVL� YDUOÕ÷ÕQGD� VHUXPGDNL�
LQIODPDV\RQ� EHOLUWHoOHUL QRUPDO� \D� GD� KDILI� \�NVHOPLú�
RODELOLU�� /DERUDWXYDU� WHVWOHULQLQ� DVÕO� DPDFÕ� HQIHNVL\RQ�
YDUOÕ÷ÕQÕ� GÕúODPDNWÕU�� 6HUXP� PHWDO� L\RQ� G�]H\L� |Oo�P��
SDKDOÕ� YH� SUDWLN� ROPD\DQ� ELU� WDQÕ� \|QWHPLGLU�� +HU� W�UO��
PHWDOLN� LPSODQW� NXOODQÕPÕ� VRQUDVÕ� EX� G�]H\OHUGH� DUWÕú�
J|U�OHELOLU�� $QFDN� SURWH]� VRUXQOX� KDOH� JHOPLú� LVH� R�
]DPDQ� EX� DUWÕú� oRN� GDKD� \�NVHN� RODELOPHNWHGLU�� (NOHP�
VÕYÕVÕQÕQ�SRQNVL\RQX�\LQH�HQIHNVL\RQX�GÕúODPDN� LoLQ� LúH�
\DUDPDNWD�� PHWDO� KLSHUVHQVLWLYLWHVLQH� LOLúNLQ� |]J�Q� YH�
J�YHQLOLU�EXOJXODU�YHUPHPHNWHGLU�� 
3. Alerji testOHUL��1H�]DPDQ��KDQJL�WHVW" 
0HWDO� KLSHUVHQVLWLYLWHVLQLQ� WDQÕVÕ� LNL� G|QHPGH� |QHP�
WDúÕPDNWDGÕU��øONL��ELU�PHWDOLN�LPSODQW�\HUOHúWLULOHFHN�NLúLGH�
EX� LúOHP� |QFHVLQGH� YDU� RODQ� YH� LOHULGH� VRUXQ�
ROXúWXUDELOHFHN� PHWDO� GX\DUOÕOÕ÷ÕQÕQ� EHOLUOHQPHVL�� GL÷HUL�
de metalik LPSODQW� \HUOHúWLULOGLNWHQ� VRQUD� RQD� NDUúÕ�
JHOLúHQ� GX\DUOÕOÕN� YH� DOHUML� UHDNVL\RQODUÕQÕQ�
belirlenmesidir.  
(÷HU�|\N�GH�PHWDO�KLSHUVHQVLWLYLWHVLQL�G�ú�QG�UHQ�EXOJX�
YDUVD�� PHWDOLN� LPSODQW� X\JXODPDVÕ� |QFHVLQGH� WHVW�
\DSÕOPDVÕ� |QHULOPHNWHGLU�� +DVWDQÕQ� VRUJXODPDVÕ� |QHP�
WDúÕPDNWD� ROXS�� KDVWD\D� µPHWDO� DOHUMLQL]� YDU� PÕ"¶� µGDKD�
|QFH�PHWDOH� ED÷OÕ� JHOLúHQ�FLOW� UHDNVL\RQXQX]� ROGX�PX"¶�
úHNOLQGH�VRUXODU�VRUXOPDOÕGÕU��ùLND\HWL�ROGX÷XQX�EHOLUWHQ�
KDVWDODU� VÕNOÕNOD� N�SH�� NRO\H�� NHPHU� YH\D� VDDW� JLEL�
aksesuarlar ile temas ettikOHULQGH� WHPDV� DODQÕQGD� GHUL�
EXOJXODUÕ� ROGX÷XQX� EHOLUWPHNWHGLU�� %X� ROJXODUGD� DOHUML\H�
QHGHQ� RODQ� PDGGH� QLNHO� ROPDNOD� ELUOLNWH� D\UÕFD� NREDOW��
SDOODGLXP��EHULO\XP�YH�NURP�EX� W�U� Hú\DODUÕQ� \DSÕVÕQGD�
EXOXQPDNWDGÕU��$OHUMLN�NRQWDN�GHUPDWLW� VHPSWRPODUÕ� WLSLN�
olarDN� NXWDQ|]� HU�SVL\RQ�� GHUPDWLW�� NDúÕQWÕ�� HJ]DPDW|]�
UDú�� |GHP� YH� �UWLNHU� úHNOLQGH� NDUúÕPÕ]D� oÕNPDNWDGÕU��
Kontak GHUPDWLWGHQ� IDUNOÕ RODUDN� LPSODQWH� PHWDOH� NDUúÕ�

JHOLúHQ� UHDNVL\RQODU� LVH� GDKD� JHQHO� YH� VSHVLILN� ELU�
QHGHQH� ED÷ODQPDVÕ� ]RU� úHNLOGH� NDUúÕPÕ]D� oÕNPDNWDGÕU��
gUQH÷LQ� DoÕNODQDPD\DQ� FLOW� OH]\RQODUÕ� EX� KDVWDODUÕQ�
GRNWRUD� HQ� VÕN� EDúYXUX� QHGHQLdir ������ %X� \�]GHQ�
KDVWDODUÕ� VRUJXODUNHQ� NLúLVHO� DOHUML� |\N�V�Q�Q� ELOLQPHVL�
oRN�|QHPOLGLU� 
<DSÕODQ� ELUoRN� oDOÕúPDGD� |\N�V�QGH� PHWDO�
KLSHUVHQVLWLYLWHVLQL� G�ú�QG�UHFHN� bulgusu olmayan 
KDVWDODUD� RSHUDV\RQ� |QFHVL� WHVW� \DSÕOPDVÕQÕQ� PDOL\HW-
HWNLQ� DoÕVÕQGDQ� \DUDUOÕ� ROPDGÕ÷Õ� EHOLUWLOPHNWHGLU� ���������
3UHRSHUDWLI�GHUL� WHVWOHULQLQ�PHWDO�DOHUMLVL�\|Q�QGHQ�\DUDOÕ�
ROGX÷X� ELOGLULOGL÷L� KDOGH�� DOHUMHQ� PHWDOLN� NRPSRQHQWOHULQ�
NXOODQÕOGÕ÷Õ� ��� KDVWDGDQ� KLoELULQGH� GHUPDWRORMLN� \D� GD�
HNOHPOH� LOLúNLOL� VHPSWRPOD� NDUúÕODúÕOPDPÕúWÕU� ������ 'L÷HU�
WDUDIWDQ� NLúLVHO� DOHUML� |\N�V�� YH� SR]LWLI� \DPD� WHVWL� LOH�
SHULSURVWHWLN� KLSHUVHQVLWLYLWH� UHDNVL\RQX� DUDVÕQGD�
ED÷ODQWÕ� YDUOÕ÷Õ� \DSÕODQ� oDOÕúPDODUGD� QHW� RODrak ortaya 
NRQDPDPÕúWÕU� ������ +LSHUVHQVLWLYLWH� UHDNVL\RQXQGD� WDQÕ�
DPDoOÕ�\DSÕODELOHFHN GH÷HUOHQGLUPH�YH�WHVWOHU�7DEOR-�¶GH�
|]HWOHQPLúWLU������ 
%X� WDQÕPODQDQ� WHVWOHUGHQ� J�Q�P�]GH� GDKD� JHQLú�
NXOODQÕP� DODQÕQD� VDKLS� RODUDN� LNL� WHVW� |QH� oÕNPDNWDGÕU��
Birincisi gHFLNPLú�WLS�DúÕUÕ�GX\DUOÕOÕN�UHDNVL\RQXQX�RUWD\D�
NR\PD\D�\|QHOLN�X\JXODQDQ�YH�EXJ�Q�LoLQ�DOWÕQ�VWDQGDUW�
kabul edilen yama testidir. Alerjik reaksiyonlar metale 
NDUúÕ� ROXúDELOGL÷L� JLEL� RSHUDV\RQGD� NXOODQÕODQ� GL÷HU�
\DSÕúWÕUÕFÕODU�YH�GLNLú�PDWHU\DOOHUL�JLEL�GL÷HU�PDO]HPHOHUH�
NDUúÕ� GD� JHOLúHELOGL÷LQGHQ� WHVW� \DSDUNHQ� EX� ELOJL� J|]�
|Q�QGH� EXOXQGXUXOPDOÕGÕU�� 7HVW� PDWHU\DOL� VÕUWD�
\DSÕúWÕUÕOÕS����VDDW�\DSÕúÕN�RODUDN�NDOPDNWD��oÕNDUÕOGÕNWDQ�
���GDNLND�VRQUD�YH�EXQGDQ����VDDW�VRQUD�GH÷HUOHQGLUPH�
\DSÕOPDNWDGÕU��%XQD�HN�RODUDN�EHúLQFL�DOWÕQFÕ������YH�����
J�Q� JLEL� JHo� RNXPDODU� GD� |QHULOPHNWHGLU�� 7HVWLQ� NROD\�
X\JXODQDELOLUOL÷L�� WHNUDUODQDELOLUOL÷L� YH� NÕVD� V�UHGH� VRQXo�
YHUPHVL� DYDQWDMODUÕGÕU�� $QFDN� WHVWLQ� GR÷UXOX÷X�� \�NVHN�
RUDQGD�GH÷HUOHQGLUHQ� NLúL\H� J|UH� GH÷LúHELOHFH÷L� LoLQ� ve 
D\UÕFD� VRQXFXQ� NRQWDPLQDV\RQ� ROXS� ROPDPDVÕ�� WHVW�
HGLOHQ�FLOW�E|OJHVL��oHYUHVHO� IDNW|UOHU�YH�EHQ]HUL�SHN�oRN�
EDúND� IDNW|UH� J|UH� GH÷LúNHQOLN� J|VWHUHELOHFH÷L� LoLQ�
RUWRSHGL� OLWHUDW�UOHULQGH� HOHúWLULOPHNWHGLU�� $\UÕFD�
PHWDOOHUH�NDUúÕ�GHULQLQ�YH�GHULQ�GRNXODUÕQ�GX\DUOÕOÕNODUÕQÕQ�
YH� UHDNVL\RQODUÕQÕQ� IDUNOÕOÕN� J|VWHUPHVL�� NXOODQÕPGDNL�
J�YHQLOLUOLNOHULQL� ú�SKHOL� NÕOPDNWDGÕU�� %UDYR� YH� DUN�� �����
J�QFHO� ELU� oDOÕúPDVÕQGD� GL]� HNOHP� SURWH]L� X\JXODPDVÕ�
|QFHVLQGH� GHUL� \DPD� WHVWL� LOH� PHWDOOHUH� NDUúÕ� GX\DUOÕOÕN�
saptanan hasWDODUGD� KLSRDOHUMHQ� GH÷LO� VWDQGDUW� SURWH]�
NXOODQÕOPÕúWÕU�� 3RVWRS� G|QHPGH� \DPD� WHVWL� QHJDWLI�
EXOXQXS� VWDQGDUW� SURWH]� NXOODQÕODQ� KDVWDODUOD� EX� KDVWD�
JUXEX�DUDVÕQGD�NRPSOLNDV\RQ�� UHYL]\RQ�YH� UHRSHUDV\RQ�
\|Q�QGHQ� ELU� IDUN� ROPDGÕ÷Õ� J|VWHULOPLúWLU�� <D]DUODU�
taraIÕQGDQ�EX�WHVWLQ�SRVWRS�VRQXFX�NHVWLUPHN�YH�LPSODQW�
WLSLQL� VHoPHN� EDNÕPÕQGDQ� SUDWLN� ELU� GH÷HULQLQ� ROPDGÕ÷Õ�
YH�WDYVL\H�HGLOHPH\HFH÷L�|QH�V�U�OP�úW�U� 
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Tablo-3. +LSHUVHQVLWLYLWH� 5HDNVL\RQXQX� *|VWHUPHGH� .XOODQÕODELOHFHN�
7DQÕ�7HVWL�6HoHQHNOHUL. 

Test  Hedefleri  'H]DYDQWDMODUÕ� 
øQ�YLYR 

+DVWDQÕQ�|\N�V� 
Bilinen alerjenlere 
NDUúÕ�NLúLVHO�
|\N�Q�Q�DOÕQPDVÕ 

-]DPDQ�DOÕFÕ 
-KDVWDQÕQ�YHUGL÷L�ELOJL�LOH�VÕQÕUOÕ 

<DPD�WHVWL 
0HWDO�WX]ODUÕQD�
NDUúÕ�NXWDQ|]�
reaksiyonun 
belirlenmesi 

- VRQXoODU�KHU�]DPDQ�J�YHQLOLU�
GH÷LO��øUULWDVyon mu JHUoHN�
reaksiyon mu?  
- GH÷LúLN�]DPDQODUGD�
RNXPDODU�LOH�GH÷LúLN�VRQXoODU�
verebilir 
- GX\DUODQPD\D�\RO�DoDELOLU� 
- periprostetik dokudaki 
sorumlu antijenin dermal 
GRNXGD�GH÷LúLN�KDSWHQLN�
potansiyeli olabilir 

0HWDO�DODúÕP�
NXOODQÕODQ�\DPD�
testi 

MetaliN�DODúÕPODUD�
NDUúÕ�NXWDQ|]�
UHDNVL\RQODUÕQ�
belirlenmesi 

-VRQXoODU�QHW�ROPD\DELOLU��
GHUL\H�EDVNÕ�HWNLVL�- JHUoHN�
hipersensitivite ? 
-WHVW�VRQXoODUÕ�VSHVLILN�PHWDO�
komponentleri ile 
LOLúNLOHQGLULOHPH\HELOLU 
- periprostetik dokudaki 
sorumlu antijenin dermal 
doNXGD�GH÷LúLN�KDSWHQLN�
potansiyeli olabilir 

Histoloji 
*HUoHN�
periprostetik 
reaksiyonun 
J|VWHULOPHVL 

-invaziv 
-EDNDQ�NLúL\H�J|UH�VRQXo�
GH÷LúHELOLU-subjektif 
-]DPDQ�DOÕFÕ 
-GH÷LúLN�VNRUODPD�VLVWHPOHUL�
NXOODQÕODELOLU�� 

øQ�YLWUR 

/HQIRVLW�
WUDQVIRUPDV\RQ�
testi �/77� 

Aktive lenfositlerin 
proliferasyonun 
X\DUÕOPDVÕ 

-VÕQÕUOÕ�VD\ÕGD�DOHUMHQ�WHVW�
edilebilir 
-VÕQÕUOÕ�PHUNH]GH�NXOODQÕP 
-KÕ]OÕ�WUDQVSRUW�JHUHNOL 

0HPRU\�OHQIRVLW�
LPP�QRVWLP�ODV
\RQ�WHVWL�
�0(/ø6$� 

Lenfositlerin 
X\DUÕOPD�
indeksinin 
belirlenmesi 

-VÕQÕUOÕ�NDQÕt 

/|NRVLW�
PLJUDV\RQ�
LQKLELV\RQ�WHVWL�
�/,)� 

.DUÕúÕN�
SRS�ODV\RQGD�
RODQ�O|NRVLWOHULQ�
migrasyon 
aktivitesinin 
belirlenmesi 

-WLS���UHDNVL\RQX�J|VWHUPHGH�
G�ú�N�VHQVLWLYLWH 
-WLSLN�DQWLMHQOHULQ�NXOODQÕOPDVÕ�
yetersiz kalmakta 

/HQIRVLW�
DNWLYDV\RQ�WHVWL�
�/$7� 

CD69 antijeni 
ekspresyonun 
VDSWDQPDVÕ 

-VÕQÕUOÕ�NDQÕW 

<DPD� WHVWLQLQ� LúOHP� |QFHVL� YH� VRQUDVÕ� NXOODQÕPÕ��
JHUHNOLOL÷L� YH� WDQÕ\D� NDWNÕVÕ� LOH� LOJLOL� ELUoRN� oDOÕúPD�
mevcuttur. .ÕUN� G|UW KDVWDOÕN� UHWURVSHNWLI� ELU� oDOÕúPDGD��
22 hastaya preoperatif, 22 hastaya da post operatif 
\DPD� WHVWL�X\JXODQPÕúWÕU��3UH-RS� WHVW�\DSÕODQ�KDVWDODUÕQ�
KHSVLQGH�NLúLVHO�PHWDO�DOHUMLVL�|\N�V��YDUNHQ��RSHUDV\RQ�
VRQUDVÕ� DoÕNODQDPD\DQ� FLOW� HU�SVL\RQODUÕ�� NURQLN� D÷UÕ��
úLúOLN��LPSODQW�EDúDUÕVÕ]OÕ÷Õ�RODQ�KDVWDODUGD�SRVW-op teste 
EDúYXUXOPXúWXU�� +DVWDODUD� VWDQGDUW� VHULQLQ� \DQÕ� VÕUD�
metal serisi ve protez serileri de uygulanmÕúWÕU��
Preoperatif WHVW�\DSÕODQ����KDVWDQÕQ���¶XQGD�WHVW�\DSÕODQ�
PHWDOOHUGHQ� HQ� D]� ELULQH� NDUúÕ� SR]LWLI� VRQXo� �QLNHO�����
NREDOW�����SDOODGLXP����EHULO\XP����NURP����VDSWDQPÕú����
hDVWDGD� SODQODQDQ� LPSODQW� LoHUL÷LQH� NDUúÕ� SR]LWLIOLN�
VDSWDQPDVÕ� �]HULQH� EX� KDVWDODUÕQ� �¶� �QGH� SODQODQDQ�
PDWHU\DO� GH÷LúWLULOHUHN� GX\DUOÕOÕN� VDSWDQPD\DQ�
PDWHU\DOOHU� NXOODQÕOPÕú�� ���� J�Q� L]OHPGH� KHUKDQJL� ELU�
NRPSOLNDV\RQD� UDVWODQPDPÕúWÕU�� 3RVW-RS� WHVW� \DSÕODQ�
KDVWDODUÕQ� LVH� KLoELULQGH� SURWH]� LoHUL÷LQGHNL� PDWHU\DOH�
NDUúÕ� GX\DUOÕOÕN� VDSWDQPDPÕú�� DQFDN� \LQH� GH� EX�

KDVWDODUÕQ� �¶VÕQÕQ� LPSODQWÕ� GH÷LúLN� QHGHQOHUOH�
GH÷LúWLULOPLúWLU�� <RUXP� RODUDN�� SRVW-RS� GH÷HUOHQGLUPHGH�
LPSODQW� PDWHU\DOLQH� NDUúÕ� KLoELU� KDVWD� SR]LWLI�
olmDGÕ÷ÕQGDQ� HWNLVLQLQ� QHW� ROPDGÕ÷Õ� DQFDN� L]OHP�
V�UHVLQLQ�GDKD�X]XQ�ROPDVÕ�LOH�GDKD�IDUNOÕ�VRQXoODU�HOGH�
HGLOHELOHFH÷L�EHOLUWLOPLúWLU������� 
<DSÕODQ�EDúND�ELU� UHWURVSHNWLI� oDOÕúPDGD����KDVWD�� SUH-
op ve post-RS� WHVW� \DSÕODQODU� ROPDN� �]HUH� LNL� JUXED�
D\UÕOPÕúWÕU�� .OLQLN� |\N�GH� PHWDO� DOHUMLVL� ROXS� SUH-op test 
\DSÕODQ����KDVWDQÕQ���¶� LQGH� ������HQ�D]�ELU�PDGGH\H�
NDUúÕ�SR]LWLIOLN�VDSWDQPÕú�����KDVWDGD�ELUGHQ�ID]OD��YH�EX�
hastalara uygulanan implantlar pozitiflik veren maddeyi 
LoHUPH\HFHN�úHNLOGH�VHoLOPLúWLU��3RVW-op \DNÕQPDVÕ�ROXS��
HQIHNVL\RQ�GÕúODQDQ�YH�\DPD� WHVWL� \DSÕODQ����KDVWD� LVH�
oR÷XQOX÷X� NURQLN� D÷UÕ� QHGHQL\OH� \|QOHQGLULOPLú� KDVWDODU�
ROXS�� ��� KDVWDGD� LPSODQW� PDWHU\DOLQH� NDUúÕ� SR]LWLIOLN�
VDSWDQPÕúWÕU��%X�KDVWDODUÕQ��¶VÕQÕQ�\DNÕQPDODUÕ� UHYL]\RQ�
RSHUDV\RQX� \DSÕOGÕNWDQ� VRQUD� JHULOHPLúWLU�� 5HYL]\RQ�
\DSÕOPD\DQ� �� KDVWDGD� LVH� \DSÕODQ� HQ� VRQ� NRQWUROGH�
KDOHQ� \DNÕQPDODUÕQÕQ� GHYDP� HWWL÷L� EHOLUWLOPLúWLU�� %X�
oDOÕúPDQÕQ� VRQXo� NÕVPÕQGD�� SUH-RS� |\N�V�QGH� PHWDO�
DOHUMLVL�RODQODUD�PXWODND�\DPD�WHVWL�\DSÕOPDVÕ�|QHULOLUNHQ��
post-op G|QHPGH� LOLúNLOL� RODELOHFHN� \DNÕQPD� YDUOÕ÷ÕQGD�
WHVW� \DSÕOPDVÕ� G�ú�Q�OPHOL�� WHVWWH� SR]LWLIOLN� VDSWDQÕUVD�
X\JXQ� LPSODQWODUOD� UHYL]\RQ� \DSÕOPDVÕ� |QHULOPHNWHGLU�
(33).  
3RVW�RSHUDWLI�G|QHPGH�\DNÕQPDVÕ�RODQ�KDVWDODUGD�\DPD�
WHVWL�\DSDUNHQ�DNÕOGD�WXWXOPDVÕ�JHUHNHQ ELU�GL÷HU�RODVÕOÕN��
LPSODQW� LoHUL÷LQGH� RODQ� PHWDO� GÕúÕ� PDGGHOHUH� NDUúÕ� GD�
UHDNVL\RQ� JHOLúHELOHFH÷LGLU�� %X� NRQXGD� EHú� KDVWD\Õ�
LoHUHQ� ELU� \D\ÕQGD�� SUH� RSHUDWLI� PHWDO� DOHUMLVL� ROPD\ÕS��
SRVW�RSHUDWLI�G|QHPGH� WHNUDUOD\DQ�GHUPDWLW��NURQLN�D÷UÕ��
úLúOLN� \DNÕQPDODUÕ� JHOLúHQ� KDVWDODUÕQ� W�P�QH� $YUXSD�
VWDQGDUW� VHULVL�� JHQLúOHWLOPLú� PHWDO� VHULVL� YH� NHPLN-
oLPHQWR� VHULVL� LOH� \DPD� WHVWL� X\JXODQPÕúWÕU�� øPSODQW�
PDWHU\DOLQGH�\DSÕúWÕUÕFÕ�PDGGH�RODUDN�NXOODQÕODQ�EHQ]R\O�
SHURNVLWH�NDUúÕ�SR]LWLI�VRQXo�HOGH�HGLOPLúWLU��%LU�KDVWDGa 
PHNDQLN� VHEHSOHUGHQ� GROD\Õ� LPSODQW� oÕNDUÕOÕS� DUWURGH]�
\DSÕOÕUNHQ���KDVWDQÕQ� LPSODQWÕ�oÕNDUÕOÕS�\HULQH�\DSÕúWÕUÕFÕ�
LoHUPH\HQ� ELU� LPSODQW� \HUOHúWLULOPLúWLU�� %X� �� KDVWDQÕQ�
\DNÕQPDODUÕ� WDPDPHQ� JHULOHUNHQ�� |QHULOPHVLQH� UD÷PHQ�
UHYL]\RQ� \DSÕOPD\DQ� VRQ� KDVWDQÕQ� \DNÕQPDODUÕQÕQ�
GHYDP� HWPHNWH� ROGX÷X� EHOLUWLOPLúWLU� ������ %HQ]R\O�
SHURNVLW� JHQHOOLNOH� GLú� SURWH]OHULQGH� \R÷XQ� RODUDN�
NXOODQÕOPDNWDGÕU�YH�EX�PDGGH\H�ED÷OÕ� ORNDO� UHDNVL\RQODU�
VÕN� UDVWODQPDNWDGÕU� ������ dRN� LUULWDQ� ELU� PDGGH� ROGX÷X�
LoLQ� WHVWWH� \DODQFÕ� SR]LWLIOLN� DoÕVÕQGDQ� GLNNDWOL� ROXQPDVÕ�
|QHULOPHNWHGLU��7RSOXPGD�SR]LWLIOLN�RUDQÕ����FLYDUÕQGDGÕU��
$NQH�WHGDYLVLQGH�NXOODQÕODQ�NUHPOHUGH�GH�EXOXQGX÷X�LoLQ�
JHQo� NDGÕQODUGD� EX� PDGGH\H� NDUúÕ� GX\DUODQPD� RUDQÕ�
GDKD�ID]ODGÕU����������øPSODQWD�ED÷OÕ�\DNÕQPDODUGD�GL÷HU�
nedeQOHUH� J|UH� �HQIHNVL\RQ�� JHYúHPH�� PHWDO� DOHUMLVL��
mekanik sorunlar) GDKD� D]� J|U�OVH� GH� DoÕNODQPD\DQ�
GXUXPODUGD�DNÕOGD�WXWXOPDVÕ�JHUHNPHNWHGLU� 
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Tablo-3. +LSHUVHQVLWLYLWH� 5HDNVL\RQXQX� *|VWHUPHGH� .XOODQÕODELOHFHN�
7DQÕ�7HVWL�6HoHQHNOHUL. 

Test  Hedefleri  'H]DYDQWDMODUÕ� 
øQ�YLYR 

+DVWDQÕQ�|\N�V� 
Bilinen alerjenlere 
NDUúÕ�NLúLVHO�
|\N�Q�Q�DOÕQPDVÕ 

-]DPDQ�DOÕFÕ 
-KDVWDQÕQ�YHUGL÷L�ELOJL�LOH�VÕQÕUOÕ 

<DPD�WHVWL 
0HWDO�WX]ODUÕQD�
NDUúÕ�NXWDQ|]�
reaksiyonun 
belirlenmesi 

- VRQXoODU�KHU�]DPDQ�J�YHQLOLU�
GH÷LO��øUULWDVyon mu JHUoHN�
reaksiyon mu?  
- GH÷LúLN�]DPDQODUGD�
RNXPDODU�LOH�GH÷LúLN�VRQXoODU�
verebilir 
- GX\DUODQPD\D�\RO�DoDELOLU� 
- periprostetik dokudaki 
sorumlu antijenin dermal 
GRNXGD�GH÷LúLN�KDSWHQLN�
potansiyeli olabilir 

0HWDO�DODúÕP�
NXOODQÕODQ�\DPD�
testi 

MetaliN�DODúÕPODUD�
NDUúÕ�NXWDQ|]�
UHDNVL\RQODUÕQ�
belirlenmesi 

-VRQXoODU�QHW�ROPD\DELOLU��
GHUL\H�EDVNÕ�HWNLVL�- JHUoHN�
hipersensitivite ? 
-WHVW�VRQXoODUÕ�VSHVLILN�PHWDO�
komponentleri ile 
LOLúNLOHQGLULOHPH\HELOLU 
- periprostetik dokudaki 
sorumlu antijenin dermal 
doNXGD�GH÷LúLN�KDSWHQLN�
potansiyeli olabilir 

Histoloji 
*HUoHN�
periprostetik 
reaksiyonun 
J|VWHULOPHVL 

-invaziv 
-EDNDQ�NLúL\H�J|UH�VRQXo�
GH÷LúHELOLU-subjektif 
-]DPDQ�DOÕFÕ 
-GH÷LúLN�VNRUODPD�VLVWHPOHUL�
NXOODQÕODELOLU�� 

øQ�YLWUR 

/HQIRVLW�
WUDQVIRUPDV\RQ�
testi �/77� 

Aktive lenfositlerin 
proliferasyonun 
X\DUÕOPDVÕ 

-VÕQÕUOÕ�VD\ÕGD�DOHUMHQ�WHVW�
edilebilir 
-VÕQÕUOÕ�PHUNH]GH�NXOODQÕP 
-KÕ]OÕ�WUDQVSRUW�JHUHNOL 

0HPRU\�OHQIRVLW�
LPP�QRVWLP�ODV
\RQ�WHVWL�
�0(/ø6$� 

Lenfositlerin 
X\DUÕOPD�
indeksinin 
belirlenmesi 

-VÕQÕUOÕ�NDQÕt 

/|NRVLW�
PLJUDV\RQ�
LQKLELV\RQ�WHVWL�
�/,)� 

.DUÕúÕN�
SRS�ODV\RQGD�
RODQ�O|NRVLWOHULQ�
migrasyon 
aktivitesinin 
belirlenmesi 

-WLS���UHDNVL\RQX�J|VWHUPHGH�
G�ú�N�VHQVLWLYLWH 
-WLSLN�DQWLMHQOHULQ�NXOODQÕOPDVÕ�
yetersiz kalmakta 

/HQIRVLW�
DNWLYDV\RQ�WHVWL�
�/$7� 

CD69 antijeni 
ekspresyonun 
VDSWDQPDVÕ 

-VÕQÕUOÕ�NDQÕW 

<DPD� WHVWLQLQ� LúOHP� |QFHVL� YH� VRQUDVÕ� NXOODQÕPÕ��
JHUHNOLOL÷L� YH� WDQÕ\D� NDWNÕVÕ� LOH� LOJLOL� ELUoRN� oDOÕúPD�
mevcuttur. .ÕUN� G|UW KDVWDOÕN� UHWURVSHNWLI� ELU� oDOÕúPDGD��
22 hastaya preoperatif, 22 hastaya da post operatif 
\DPD� WHVWL�X\JXODQPÕúWÕU��3UH-RS� WHVW�\DSÕODQ�KDVWDODUÕQ�
KHSVLQGH�NLúLVHO�PHWDO�DOHUMLVL�|\N�V��YDUNHQ��RSHUDV\RQ�
VRQUDVÕ� DoÕNODQDPD\DQ� FLOW� HU�SVL\RQODUÕ�� NURQLN� D÷UÕ��
úLúOLN��LPSODQW�EDúDUÕVÕ]OÕ÷Õ�RODQ�KDVWDODUGD�SRVW-op teste 
EDúYXUXOPXúWXU�� +DVWDODUD� VWDQGDUW� VHULQLQ� \DQÕ� VÕUD�
metal serisi ve protez serileri de uygulanmÕúWÕU��
Preoperatif WHVW�\DSÕODQ����KDVWDQÕQ���¶XQGD�WHVW�\DSÕODQ�
PHWDOOHUGHQ� HQ� D]� ELULQH� NDUúÕ� SR]LWLI� VRQXo� �QLNHO�����
NREDOW�����SDOODGLXP����EHULO\XP����NURP����VDSWDQPÕú����
hDVWDGD� SODQODQDQ� LPSODQW� LoHUL÷LQH� NDUúÕ� SR]LWLIOLN�
VDSWDQPDVÕ� �]HULQH� EX� KDVWDODUÕQ� �¶� �QGH� SODQODQDQ�
PDWHU\DO� GH÷LúWLULOHUHN� GX\DUOÕOÕN� VDSWDQPD\DQ�
PDWHU\DOOHU� NXOODQÕOPÕú�� ���� J�Q� L]OHPGH� KHUKDQJL� ELU�
NRPSOLNDV\RQD� UDVWODQPDPÕúWÕU�� 3RVW-RS� WHVW� \DSÕODQ�
KDVWDODUÕQ� LVH� KLoELULQGH� SURWH]� LoHUL÷LQGHNL� PDWHU\DOH�
NDUúÕ� GX\DUOÕOÕN� VDSWDQPDPÕú�� DQFDN� \LQH� GH� EX�

KDVWDODUÕQ� �¶VÕQÕQ� LPSODQWÕ� GH÷LúLN� QHGHQOHUOH�
GH÷LúWLULOPLúWLU�� <RUXP� RODUDN�� SRVW-RS� GH÷HUOHQGLUPHGH�
LPSODQW� PDWHU\DOLQH� NDUúÕ� KLoELU� KDVWD� SR]LWLI�
olmDGÕ÷ÕQGDQ� HWNLVLQLQ� QHW� ROPDGÕ÷Õ� DQFDN� L]OHP�
V�UHVLQLQ�GDKD�X]XQ�ROPDVÕ�LOH�GDKD�IDUNOÕ�VRQXoODU�HOGH�
HGLOHELOHFH÷L�EHOLUWLOPLúWLU������� 
<DSÕODQ�EDúND�ELU� UHWURVSHNWLI� oDOÕúPDGD����KDVWD�� SUH-
op ve post-RS� WHVW� \DSÕODQODU� ROPDN� �]HUH� LNL� JUXED�
D\UÕOPÕúWÕU�� .OLQLN� |\N�GH� PHWDO� DOHUMLVL� ROXS� SUH-op test 
\DSÕODQ����KDVWDQÕQ���¶� LQGH� ������HQ�D]�ELU�PDGGH\H�
NDUúÕ�SR]LWLIOLN�VDSWDQPÕú�����KDVWDGD�ELUGHQ�ID]OD��YH�EX�
hastalara uygulanan implantlar pozitiflik veren maddeyi 
LoHUPH\HFHN�úHNLOGH�VHoLOPLúWLU��3RVW-op \DNÕQPDVÕ�ROXS��
HQIHNVL\RQ�GÕúODQDQ�YH�\DPD� WHVWL� \DSÕODQ����KDVWD� LVH�
oR÷XQOX÷X� NURQLN� D÷UÕ� QHGHQL\OH� \|QOHQGLULOPLú� KDVWDODU�
ROXS�� ��� KDVWDGD� LPSODQW� PDWHU\DOLQH� NDUúÕ� SR]LWLIOLN�
VDSWDQPÕúWÕU��%X�KDVWDODUÕQ��¶VÕQÕQ�\DNÕQPDODUÕ� UHYL]\RQ�
RSHUDV\RQX� \DSÕOGÕNWDQ� VRQUD� JHULOHPLúWLU�� 5HYL]\RQ�
\DSÕOPD\DQ� �� KDVWDGD� LVH� \DSÕODQ� HQ� VRQ� NRQWUROGH�
KDOHQ� \DNÕQPDODUÕQÕQ� GHYDP� HWWL÷L� EHOLUWLOPLúWLU�� %X�
oDOÕúPDQÕQ� VRQXo� NÕVPÕQGD�� SUH-RS� |\N�V�QGH� PHWDO�
DOHUMLVL�RODQODUD�PXWODND�\DPD�WHVWL�\DSÕOPDVÕ�|QHULOLUNHQ��
post-op G|QHPGH� LOLúNLOL� RODELOHFHN� \DNÕQPD� YDUOÕ÷ÕQGD�
WHVW� \DSÕOPDVÕ� G�ú�Q�OPHOL�� WHVWWH� SR]LWLIOLN� VDSWDQÕUVD�
X\JXQ� LPSODQWODUOD� UHYL]\RQ� \DSÕOPDVÕ� |QHULOPHNWHGLU�
(33).  
3RVW�RSHUDWLI�G|QHPGH�\DNÕQPDVÕ�RODQ�KDVWDODUGD�\DPD�
WHVWL�\DSDUNHQ�DNÕOGD�WXWXOPDVÕ�JHUHNHQ ELU�GL÷HU�RODVÕOÕN��
LPSODQW� LoHUL÷LQGH� RODQ� PHWDO� GÕúÕ� PDGGHOHUH� NDUúÕ� GD�
UHDNVL\RQ� JHOLúHELOHFH÷LGLU�� %X� NRQXGD� EHú� KDVWD\Õ�
LoHUHQ� ELU� \D\ÕQGD�� SUH� RSHUDWLI� PHWDO� DOHUMLVL� ROPD\ÕS��
SRVW�RSHUDWLI�G|QHPGH� WHNUDUOD\DQ�GHUPDWLW��NURQLN�D÷UÕ��
úLúOLN� \DNÕQPDODUÕ� JHOLúHQ� KDVWDODUÕQ� W�P�QH� $YUXSD�
VWDQGDUW� VHULVL�� JHQLúOHWLOPLú� PHWDO� VHULVL� YH� NHPLN-
oLPHQWR� VHULVL� LOH� \DPD� WHVWL� X\JXODQPÕúWÕU�� øPSODQW�
PDWHU\DOLQGH�\DSÕúWÕUÕFÕ�PDGGH�RODUDN�NXOODQÕODQ�EHQ]R\O�
SHURNVLWH�NDUúÕ�SR]LWLI�VRQXo�HOGH�HGLOPLúWLU��%LU�KDVWDGa 
PHNDQLN� VHEHSOHUGHQ� GROD\Õ� LPSODQW� oÕNDUÕOÕS� DUWURGH]�
\DSÕOÕUNHQ���KDVWDQÕQ� LPSODQWÕ�oÕNDUÕOÕS�\HULQH�\DSÕúWÕUÕFÕ�
LoHUPH\HQ� ELU� LPSODQW� \HUOHúWLULOPLúWLU�� %X� �� KDVWDQÕQ�
\DNÕQPDODUÕ� WDPDPHQ� JHULOHUNHQ�� |QHULOPHVLQH� UD÷PHQ�
UHYL]\RQ� \DSÕOPD\DQ� VRQ� KDVWDQÕQ� \DNÕQPDODUÕQÕQ�
GHYDP� HWPHNWH� ROGX÷X� EHOLUWLOPLúWLU� ������ %HQ]R\O�
SHURNVLW� JHQHOOLNOH� GLú� SURWH]OHULQGH� \R÷XQ� RODUDN�
NXOODQÕOPDNWDGÕU�YH�EX�PDGGH\H�ED÷OÕ� ORNDO� UHDNVL\RQODU�
VÕN� UDVWODQPDNWDGÕU� ������ dRN� LUULWDQ� ELU� PDGGH� ROGX÷X�
LoLQ� WHVWWH� \DODQFÕ� SR]LWLIOLN� DoÕVÕQGDQ� GLNNDWOL� ROXQPDVÕ�
|QHULOPHNWHGLU��7RSOXPGD�SR]LWLIOLN�RUDQÕ����FLYDUÕQGDGÕU��
$NQH�WHGDYLVLQGH�NXOODQÕODQ�NUHPOHUGH�GH�EXOXQGX÷X�LoLQ�
JHQo� NDGÕQODUGD� EX� PDGGH\H� NDUúÕ� GX\DUODQPD� RUDQÕ�
GDKD�ID]ODGÕU����������øPSODQWD�ED÷OÕ�\DNÕQPDODUGD�GL÷HU�
nedeQOHUH� J|UH� �HQIHNVL\RQ�� JHYúHPH�� PHWDO� DOHUMLVL��
mekanik sorunlar) GDKD� D]� J|U�OVH� GH� DoÕNODQPD\DQ�
GXUXPODUGD�DNÕOGD�WXWXOPDVÕ�JHUHNPHNWHGLU� 
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7DQÕ� DPDoOÕ� NXOODQÕODELOHFHN� ELU� GL÷HU� WHVW�� OHQIRVLW�
transformasyon testidir(LTT). Bu test teknik olarak 
uygulamaVÕ� ]RU� YH� SDKDOÕGÕU�� øQ-vitro olarak uygulanan 
teknikte periferik kandaki lenfositlerin potansiyel alerjenle 
�� J�Q� ER\XQFD� HQN�EDV\RQXQXQ� DUGÕQGDQ� SUROLIHUDV-
\RQODUÕ� |Oo�OPHNWHGLU�� $OHUMHQOHUOH� WHN� WHN� PXDPHOH�
\DSÕOPDVÕ� JHUHNWL÷LQGHQ� NÕVÕWOÕ� VD\ÕGD� DOHUMHQ ile test 
\DSÕODELOPHNWHGLU��$QFDN�NDUÕúÕN�YDNDODUGD��WDQÕGDQ�HPLQ�
ROXQPDVÕ� JHUHNHQ� GXUXPODUGD� YH� SRWDQVL\HO� DOHUMHQLQ�
GR÷UXODQPDVÕQÕQ� ]RUXQOX� ROGX÷X� GXUXPODUGD� \DPD�
WHVWLQH� HN� RODUDN� X\JXODQPDVÕ� |QHULOPHNWHGLU� ���������
2UWRSHGL� OLWHUDW�U�QGH� /77¶QLQ� SHULSrostetik ortam 
NRúXOODUÕQÕ� GDKD� L\L� ROXúWXUGX÷X� YH� \DPD� WHVWLQH� RUDQOD�
GDKD�J�YHQLOLU�ROGX÷X�|QH�V�U�OPHNOH�ELUOLNWH��EX�NRQXGD�
\HWHUOL� NDQÕWODU� KHQ�]� PHYFXW� GH÷LOGLU�� *�Q�P�]GH�
NXOODQÕODQ� KLoELU� WHVW�� PHWDO� LPSODQWODUD� NDUúÕ�
KLSHUVHQVLWLYLWH\L� J|VWHUPHN� EDNÕPÕQGDQ� \D\JÕQ� NDEXO�
J|UPHPHNWHGLU. Tablo-�¶GH� \DPD� WHVWL� YH� OHQIRVLW�
transformasyon testinin avantaj-GH]DYDQWDMODUÕ�
J|VWHULOPLúWLU. 
4. Histopatoloji 

øQWUDRSHUDWLI� EL\RSVL� YH� KLVWRSDWRORMLN� inceleme implant 
LOLúNLOL� KLSHUVHQVLWLYLWH� UHDNVL\RQXQX� J|VWHUPHGH�
NXOODQÕODELOHFHN� HQ� GH÷HUOL� WHVWWLU�� 3HULSURVWHWLN�

PHPEUDQODUGD� OHQIRVLWLN� LQILOWUDV\RQXQ� J|VWHULOPHVL� WDQÕ�
LoLQ� DQODPOÕGÕU� %X� \�]GHQ� VRQ� ]DPDQODUGD� ED]Õ�
FHUUDKODU� PHWDO� DOHUMLVL� G�ú�Q�OHQ� HNOHP� SURWH]�
KDVWDODUÕQGD� UHYL]\RQGDQ� |QFH� DUWURVNRSLN� RODUDN� GRNX 
|UQHNOHPHVL� \DSÕOPDVÕ� YH� H÷HU� KLVWRSDWRORMLN� LQFHOHPH�
JHFLNPLú� WLS� KLSHUVHQVLWLYLWH� UHDNVL\RQX� LOH� X\XPOX� LVH�
UHYL]\RQ� RSHUDV\RQX� \DSÕOPDVÕ� \|Q�QGH� J|U�ú�
bildirmektedirler. Algoritma-�¶�GH�WRWDO�HNOHP�DUWURSODVWLVL�
\DSÕODFDN� KDVWDODU� LoLQ� WDQÕ� YH� WHGDYL� DOJRULWPDVÕ�
EXOXQPDNWDGÕU� 
 
Tablo-4. Patch Test ve Lenfosit Transformasyon Testinin 

Avantaj-'H]DYDQWDMODUÕ� 
 

 $YDQWDMODUÕ 'H]DYDQWDMODUÕ 

YAMA 7(67ø -in vivo 
-kolay uygulama 

-\DODQFÕ�SR]LWLIOLN�ULVNL- 
irritasyon 
-\DODQFÕ�QHJDWLIOLN�ULVNL 
-oDSUD]�UHDNVL\RQ�
ihtimali 

/(1)26ø7�
75$16)25-
0$6<21�
7(67ø 

-\DNÕQPDVÕ�RODQ�
ancak yama testi 
negatif olanlarda 
ID\GDOÕ 
- GR÷UXODPD DPDoOÕ�
NXOODQÕP 

-SDKDOÕ 
-X\JXODPDVÕ�WHNQLN�
olarak zor 
-daha az madde test 
edilebilir 

 
�

�

�

�

�

�

�

����������������������������������������������������������������������������������������������

�

Evet HD\ÕU 

Pozitif medikal öykü 

�SDWFK�WHVW��NLúLVHO�DOHUML�|\N�V�� 

<DPD�WHVWL 

(cobalt chloride %1, nickel sulfate %5, 
potasyum dichromate %0.5, chromium 
III, hydroxyethyl methacrylate, dimethyl-
p-toluidube, benzoyl peroxide) 

øOHUL�WHVW�JHUHNOL�GH÷LO 

Yama testi negatif Yama testi pozitif 

$OHUML�DoÕVÕQGDQ�\�NVHN�ú�SKH�YDUOÕ÷Õ 

�DLOH�|\N�V���NLúLVHO�DOHUML�|\N�V�� 
Evet  

/TT Negatif +D\ÕU� Pozitif  

øVWHQLOHQ�LPSODQW�oHúLGL�VHoLOHELOLU Hipoalerjenik implant seçilmelidir 

�

$OJRULWPD-1. 7RWDO� HNOHP� DUWURSODVWLVL� \DSÕODFDN� KDVWDODUGD� PHWDO� DOHUMLVL� \|Q�QGHQ� WDQÕ� YH� WHGDYL� DOJRULWPDVÕ�/77�� Lenfosit 
transformasyon testi. (Faschingbauer M, Renner L, Boettner F. Allergy in total knee replacement. Does It Exist? Review article. HSS J 

2017;13(1):12-��¶GDQ�X\DUODQPÕúWÕU�� 
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0HWDOLN�øPSODQWD�.DUúÕ�+LSHUVHQVLWLYLWH�5HDNVL\RQX�7HGDYLVL 
1H�\D]ÕN�NL�EX�NRQXGD�KHU�KDVWD�LoLQ�X\JXODQDELOLU�VWDQGDUW�ELU�WHGDYL�SURWRNRO��EXOXQPDPDNWDGÕU��+HU�KDVWD�LoLQ�D\UÕ�
ELU�GH÷HUOHQGLUPH�\DSÕOPDVÕ�YH�WHGDYLQLQ�RQD�J|UH�\|QOHQGLULOPHVL�JHUHNPHNWHGLU� Algoritma-2¶GH�PHWDOLN�LPSODQW�LOH�
WRWDO�HNOHP�DUWURSODVWLVL�VRQUDVÕ�NOLQLN�VHPSWRP�YDUOÕ÷ÕQGD�L]OHQHFHN�DOJRULWPD�|]HWOHQPLúWLU (20). 

 

�

Total HNOHP DUWURSODVWLVL�VRQUDVÕ�D÷UÕ 
�D]DOPÕú�YH�D÷UÕOÕ�HNOHP�KDUHNHW�DoÕNOÕ÷Õ 

±alerjik kontak dermatit 

±direk grafide radyolüsent çizgiler 

�LPSODQW�ND\EÕ 

±sistemik alerjik reaksiyon 

øPSODQW�ND\EÕQD�QHGHQ�RODELOHFHN�GL÷HU�QHGHQOHU�GÕúODQPDOÕ 

�HQIHNVL\RQ��X\JXQVX]�\HUOHúLP��JHYúHPH�\ÕSUDQPD� 

<DPD�WHsti 
+implant metalleri 

+kemik-çimento materyalleri 

Pozitif Negatif  

/HQIRVLW�WUDQVIRUPDV\RQ�WHVWLQL�G�ú�Q- H÷HU�NOLQLN�
SUH]HQWDV\RQ�YH�SDWFK�WHVW�ú�SKHOL�ise 

Lenfosit transformasyon testi 

Pozitif Negatif  

+LSRDOHUMLN�PDWHULDO�LOH�UHYL]\RQ�
G�ú�Q�OPHOL� 

VHPSWRP�NRQWURO� 

'L÷HU�QHGHQOHU 
G�ú�Q�OPHOL 

 
 

$OJRULWPD-���0HWDOLN� LPSODQW� LOH� WRWDO� HNOHP�DUWURSODVWLVL� VRQUDVÕ� NOLQLN� VHPSWRP�YDUOÕ÷ÕQGD� L]OHQHFHN�DOJRULWPD. (Faschingbauer M, 
Renner L, Boettner F. Allergy in total knee replacement. Does it exist? Review article. HSS J 2017;13(1):12-��¶GDQ�X\DUODQPÕúWÕU�� 

 

0HWDO� GX\DUOÕOÕ÷Õ� ROXS� WRWDO� HNOHP� DUWURSODVWLVL� \DSÕODQ�
KDVWDODUGD� VDGHFH� ORNDO� GHUPDWLW� JLEL� EXOJXODUÕQ� ROPDVÕ�
halinde lokal steroid tedavileri denenebilir. Ancak daha 

JHQLú� GHUPDWLW� YH\D� D÷UÕ�� úLúOLN� JLEL� \DNÕQPDVÕ� RODQ�
KDVWDODUD� VLVWHPLN� VWHURLG� WHGDYLOHUL� JHoPLúWH� GHQHQPLú�
ROVD� GD� EDúDUÕ� VD÷ODPDPÕúWÕU�� $\UÕFD� WLS� ��
hipersensitivite reaksiyonunda desensitizasyon gibi 

y|QWHPOHU� GH� X\JXQ� ROPDPDNWDGÕU�� $QWLHQIODPDWXDU�
LODoODU�� DWURSLQ� V�OIDW� YH� DQWLKLVWDPLQLNOHULQ� PHWDOLN�
LPSODQWODUD� NDUúÕ� VHPSWRPDWLN� KLSHUVHQVLWLYLWH�
UHDNVL\RQODUÕQÕQ� WHGDYLVLQGHNL� \HULQH� LOLúNLQ� ELOJL� YH�
NDQÕWODU�oRN�VÕQÕUOÕGÕU�YH�WDYVL\H�HGLOPHPHNWHGLU� 

.OLQLN�GH÷HUOHQGLUPH\H�J|UH�LQDWoÕ�ROJXODUGD�KLSRDOOHUMHQ�
NRPSRQHQHWOHUOH� UHYL]\RQ� �SURWH]LQ� GH÷LúLPL�� \DSÕOPDVÕ�
JHUHNHELOLU�� %X� DPDoOD� NXOODQÕODELOHFHN� PDWHU\HOOHU� LNL�
WLSWLU��<D�KLo�PHWDO� LoHUPHNVL]LQ� W�P�\OH�EL\RORMLN�RODUDN�
LQDNWLI� RODQ� VHUDPLNWHQ� �UHWLOPLú� NRPSRQHQWOHU�
NXOODQÕODELOLU��\D�GD�DOHUMHQ�RODELOHQ�PHWDOLN�NÕVÕPODU�Y�FXW�
GRNXODUÕ� YH� VÕYÕODUÕ� LOH� WHPDV�HWPH\HFHN� úHNLOGH�DOHUMHQ�
olmayan materyellerle (nitrojen iyon implantasyonu, 

HOPDV� EHQ]HUL� NDUERQ� YV�� NDSODPD� \DSÕODUDN� NXOODQÕOÕU��
%LU� GL÷HU� DOWHUQDWLI� LVH�� PHWDOOHU� DUDVÕQGD� QLVSHWHQ�
EL\RX\XPOXOX÷X� \�NVHN� YH� UHDNVL\RQODUD� \RO� DoPD� ULVNL�
G�ú�N� ROGX÷X� ELOLQHQ� WLWDQ\XPGDQ� �UHWLOPLú�
NRPSRQHQWOHULQ�NXOODQÕOPDVÕGÕU� 
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Sonuç 

0HWDOLN� LPSODQW� X\JXODQDFDN� KDVWDODUÕQ� SUHRSHUDWLI�
GH÷HUOHQGLUPHVL� VÕUDVÕQGD� KDQJLOHULQGH� PHWDOH� NDUúÕ�
KLSHUVHQVLWLYLWH� UHDNVL\RQX� JHOLúHFH÷LQL� |QFHGHQ�
EHOLUOH\HQ� ELU� WHVW� \|QWHPL� \RNWXU�� +DVWDQÕQ�
VRUJXODPDVÕQGD� KLND\HVLnde metal alerjisi olanlara 
preoperatif \DPD�WHVWL�\DSÕOPDVÕ�|QHULOPHNWHGLU� g\N�GH�
|]HOOLN� \RN� LVH�� SUH-op test \DSÕOPDVÕ� PDOL\HW-etkin 

EXOXQPDPDNWDGÕU�� 'X\DUOÕOÕN� VDSWDQDQ� PDWHU\DOOHULQ�
LPSODQW� LoHUL÷LQGH� ROPDPDVÕQD� GLNNDW� HGLOPHOLGLU�� 3RVW�
RSHUDWLI�G|QHPGH�PHWDO�DOHUMLVLQL�G�ú�QG�UHFHN�\DNÕQPD�
YDUOÕ÷ÕQGD� WHVW� \DSÕOPDVÕ� G�ú�Q�OPHOL�� LPSODQW�
LoHUL÷LQGHNL� PHWDOOHUGHQ KHUKDQJL� ELULQH� NDUúÕ� LQDWoÕ�
VHPSWRPDWLN� GX\DUOÕOÕN� VDSWDQPDVÕ� KDOLQGH� DOHUMHQ�
olmayan mater\HOOHUOH�UHYL]\RQ�|QHULOPHOLGLU� 
 

 
 

%X�E|O�P�Q�\D]ÕPÕQGD�EDú\D]DU�RODUDN�\HU�DODQ�YH�\D]ÕQÕQ�ROXúWXUXOPDVÕQGD�|QHPOL�NDWNÕVÕ�RODQ�8]P��'U��)DWPD�
'�ú�Q�U�*�QVHQ¶L QH�\D]ÕN�NL�EX�V�UHo�LoHULVLQGH�ND\EHWWLN� 
�����\ÕOÕQGD�G�Q\D\D�JHOHQ�'U��)DWPD�'�ú�Q�U�*�QVHQ�� �����\ÕOÕQGD�(JH�hQLYHUVLWHVL�7ÕS�)DN�OWHVL¶QGHQ�PH]XQ�
ROGX�������\ÕOÕQGD�(JH�hQLYHUVLWHVL�7ÕS�)DN�OWHVL¶QGH�øo�+DVWDOÕNODUÕ�X]PDQOÕN�H÷LWLPLQL�WDPDPODGÕ��$\QÕ \ÕO�JLUGL÷L�\DQ�
GDO�X]PDQOÕN�VÕQDYÕQGD�GHUHFH� LOH� LON� WHUFLKL�RODQ�(JH�hQLYHUVLWHVL�7ÕS�)DN�OWHVL� øo�+DVWDOÕNODUÕ�$OHUML� YH� øPP�QRORML�
%LOLP� 'DOÕ¶QGD� H÷LWLPLQH� EDúODGÕ�� 0D\ÕV� ����¶GH� ELULFLN� YDUOÕ÷Õ� gPHU� (IH¶VLQL� G�Q\D\D� JHWLUGL�� ��� $÷XVWRV� ����¶GH�
Alerji YH� øPP�QRORML� X]PDQÕ�ROGX�� ���(\O�O� ����¶GH� LNL� \ÕOGÕU� LQDWOD�� XPXWOD�� VDEÕUOD� YH� D]LPOH� YHUGL÷L�P�FDGHOHVLQL�
ND\EHGHUHN� \DúDPD� YHGD� HWWL�� .HVNLQ� YH� SDUODN� ELU� ]HNkVÕ�� ROD÷DQ�VW�� ELU� oDOÕúPD� D]PL�� VRQVX]� ELU� |÷UHQPH� YH�
DUDúWÕUPD�LVWH÷L��\�NVHN�VRUXPOXOXN�GX\JXVX��ELWPH\HQ�ELU�HQHUMLVL�YDUGÕ��0HVOH÷L�RQXQ�LoLQ�oRN�|QHPOL\GL��0�NHPPHO�
ELU�KHNLPGL��.DGHU�L]LQ�YHUVH\GL�oRN�L\L�ELU�DNDGHPLV\HQ�RODFDNWÕ�� 
,úÕNODU�LoLQGH�X\XVXQ�
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(JH�7ÕS�'HUJLVL��(JH�hQLYHUVLWHVL�7ÕS�)DN�OWHVL¶QLQ�\D\ÕQ�RUJDQÕ�
ROXS�� �o�D\GD�ELU�\D\ÕPODQÕU� YH�G|UW� VD\Õ� LOH�ELU� FLOW� WDPDPODQÕU��
'HUJL�� W�P� WÕS� DODQODUÕ\OD� LOJLOL� QLWHOLNOL� NOLQLN� YH� GHQH\VHO�
DUDúWÕUPDODUÕ��ROJX�VXQXPODUÕQÕ�YH�HGLW|UH�PHNWXSODUÕ�\D\ÕPODU� 
'HUJLGH� \D\ÕPODQPDN� �]HUH� J|QGHULOHQ� \D]ÕODUÕQ� GDKD� |QFH�
EDúND� ELU� \HUGH� \D\ÕPODQPDPÕú� YH\D� \D\ÕPODQPDN� �]HUH�
J|QGHULOPHPLú�ROPDVÕ�JHUHNLU��'DKD�|QFH�NRQJUHOHUGH�VXQXOPXú�
oDOÕúPDODU�� EX� GXUXP� EHOLUWLOPHN� NRúXOX\OD� NDEXO� HGLOLU��0DNDOH��
yD]DU�ODU�ÕQ�GDKD�|QFH�\D\ÕPODQPÕú�ELU�\D]ÕVÕQGDNL�NRQXODUÕQ�ELU�
NÕVPÕQÕ� LoHUL\RUVD� EX� GXUXP� EHOLUWLOPHOL� YH� \HQL� \D]Õ� LOH� ELUOLNWH�
|QFHNL� PDNDOHQLQ� ELU� NRS\DVÕ� GD� <D\ÕQ� %�URVX¶QD�
J|QGHULOPHOLGLU� 
'HUJL\H� J|QGHULOHQ� W�P� \D]ÕODU� iThenticate SURJUDPÕ� LOH� WDUDQÕU��
(GLW|U� \D� GD� <D\ÕQ� .XUXOX� h\HVL�� \D\ÕQ� NRúXOODUÕQD� X\PD\DQ�
\D]ÕODUÕ� \D\ÕQODPDPDN�� G�]HOWPHN� �]HUH� \D]DU�ODU�D� JHUL�
J|QGHUPHN�� ELoLPFH� G�]HQOHPHN� YH\D� UHGGHWPHN� \HWNLVLQH�
VDKLSWLU��(GLW|U�\D�GD�<D\ÕQ�.XUXOX�h\HVL��X\JXQ�J|UG�÷��\D]Õ\Õ�
LQFHOHQPHN��]HUH� GDQÕúPDQ�ODU�D�J|QGHULU��+DNHPOLN�V�UHFL� oLIW�
N|U� RODUDN� \�U�W�OPHNWHGLU�� *HUHNOL� ROGX÷X� GXUXPODUGD��
\D]DU�ODU�GDQ�G�]HOWPH�LVWHQHELOLU��<D]DUGDQ�G�]HOWPH�LVWHQPHVL��
\D]ÕQÕQ� \D\ÕPODQDFD÷Õ� DQODPÕQD� JHOPH]�� %X� G�]HOWPHOHULQ� HQ�
JHo� ��� J�Q� LoLQGH� WDPDPODQÕS� GHUJL\H� J|QGHULOPHVL� JHUHNOLGLU��
$NVL� KDOGH� \HQL� EDúYXUX� RODUDN� GH÷HUOHQGLULOLU�� 6RUXPOX� \D]DUD�
\D]ÕQÕQ�NDEXO�YH\D�UHGGHGLOGL÷LQH�GDLU�ELOJL�YHULOLU� 
'HUJLGH� \D\ÕPODQDQ� \D]ÕODUÕQ� HWLN�� ELOLPVHO� YH� KXNXNL�
VRUXPOXOX÷X�\D]DU�ODU�D�DLW�ROXS�(GLW|U�YH�<D\ÕQ�.XUXOX��\HOHULQLQ�
J|U�úOHULQL�\DQVÕWPD]� 
'HUJLGH� \D\ÕPODQPDVÕ� NDEXO� HGLOVH� GH� HGLOPHVH� GH�� \D]Õ�
materyali yazar(lar)D� JHUL� YHULOPH]�� 'HUJLGH� \D\ÕPODQDQ� \D]ÕODU�
LoLQ� WHOLI� KDNNÕ� |GHQPH]�� %LU� DGHW� GHUJL�� VRUXPOX� \D]DUD�
J|QGHULOLU� 
$oÕN�EULúLP�YH�Makale øúOHPH�ÜFUeti 
(JH� 7ÕS� 'HUJLVL�� ELOLPVHO� \D\ÕQODUD� DoÕN� HULúLP� VD÷ODU�� 'HUJL�
EDVÕPÕQGDQ� KHPHQ� VRQUD��PDNDOHOHULQ� WDP�PHWLQOHULQH��FUHWVL]�
XODúÕODELOLU� 
<D]DUODUGDQ�PDNDOH�\D\ÕPÕ�LoLQ�KHUKDQJL�ELU��FUHW�WDOHS�HGLOPH]� 
2NX\XFXODU� PDNDOHOHUL�� ROJX� VXQXPODUÕQÕ� YH� GHUOHPHleri 
DNDGHPLN�� H÷LWVHO� NXOODQÕP� DPDoOÕ� RODUDN� �FUHWVL]� LQGLUHELOLUOHU��
'HUJL�KHUNHVH�KHU�DQ��FUHWVL]GLU��%XQX�VD÷OD\DELOPHN� LoLQ�GHUJL�
(JH� hQLYHUVLWHVL¶QLQ� PDOL� ND\QDNODUÕQGDQ�� HGLW|UOHULQ� YH�
KDNHPOHULQ�V�UHJHOHQ�J|Q�OO��oDEDODUÕQGDQ�\DUDUODQPDNWDGÕU� 
Telif HDNNÕ 
(JH� 7ÕS� 'HUJLVL�� PDNDOHOHULQ� $WÕI-Gayri Ticari-$\QÕ� /LVDQVOD�
3D\ODú�����8OXVODUDUDVÕ� �&&�%<-NC-6$������ OLVDQVÕQD�X\JXQ�ELU�
úHNLOGH�SD\ODúÕOPDVÕQD� L]LQ�YHULU��%XQD�J|UH�\D]DUODU�YH�RNXUODU��
X\JXQ� ELoLPGH� DWÕI� YHUPHN�� PDWHU\DOL� WLFDUL� DPDoODUOD�
kullaQPDPDN� YH� DGDSWH� HWWLNOHULQL� D\QÕ� OLVDQVOD� SD\ODúPDN�
NRúXOODUÕQD� X\PDODUÕ� KDOLQGH� HVHUOHUL� NRS\DOD\DELOLU�� oR÷DOWDELOLU�
ve materyalden adapte edebilirler. 
'HUJLGH� \D\ÕPODQPDN� �]HUH� J|QGHULOHQ� \D]ÕODUÕQ� GDKD� |QFH�
EDúND� ELU� \HUGH� \D\ÕPODQPDPÕú� YH\D� \D\ÕPODQPDN� �]HUH�
J|QGHULOPHPLú�ROPDVÕ�JHUHNLU��'DKD�|QFH�NRQJUHOHUGH�VXQXOPXú�
oDOÕúPDODU�� EX� GXUXP� EHOLUWLOPHN� NRúXOX\OD� NDEXO� HGLOLU��0DNDOH��
\D]DU�ODU�ÕQ� GDKD� |QFH� \D\ÕPODGÕ÷Õ� ELU� \D]ÕVÕQGDNL� NRQXODUÕQ� ELU�
NÕVPÕQÕ� LoHUL\RUVD� EX� GXUXP� EHOLUWLOPHOL� YH� \HQL� \D]Õ� LOe birlikte 
|QFHNL� PDNDOHQLQ� ELU� NRS\DVÕ� GD� <D\ÕQ� %�URVX¶QD�
J|QGHULOPHOLGLU� 
'HUJL\H� J|QGHULOHQ� W�P� \D]ÕODU� L7KHQWLFDWH� SURJUDPÕ� LOH� WDUDQÕU��
(GLW|U \D� GD� <D\ÕQ� .XUXOX� h\HVL, ya\ÕQ� NRúXOODUÕQD� X\PD\DQ�
\D]ÕODUÕ� \D\ÕQODPDPDN�� G�]HOWPHN� �]HUH� \D]DU�ODU�D� JHUL�
J|QGHUPHN�� ELoLPFH� G�]HQOHPHN� YH\D� UHGGHWPHN� \HWNLVLQH�
sahiptir. (GLW|U \D�GD�<D\ÕQ�.XUXOX�h\HVL��X\JXQ�J|UG�÷��\D]Õ\Õ�
LQFHOHQPHN� �]HUH� GDQÕúPDQ(lar)a J|QGHULU�� *HUHNOL� ROGX÷X�
durumlarda, \D]DU�ODU�GDQ� G�]HOWPH� LVWHQHELOLU�� Yazardan 
G�]HOWPH�LVWHQPHVL��\D]ÕQÕQ�\D\ÕPODQDFD÷Õ�DQODPÕQD�JHOPH]��Bu 
G�]HOWPHOHULQ� HQ� JHo� ��� J�Q� LoLQGH� WDPDPODQÕS� GHUJL\H�
J|QGHULOPHVL� JHUHNOLGLU�� $NVL� KDOGH� \HQL� EDúYXUX� RODUDN�
GH÷HUOHQGLULOLU��Sorumlu yazara yD]ÕQÕQ�NDEXO�YH\D�UHGGHGLOGL÷LQH�
dair bilgi verilir.  

'HUJLGH� \D\ÕPODQDQ� \D]ÕODUÕQ� HWLN�� ELOLPVHO� YH� KXNXNL�
VRUXPOXOX÷X�\D]DU�ODU�D�DLW�ROXS�(GLW|U YH�<D\ÕQ�.XUXOX �\HOHULQLQ�
J|U�úOHULQL�\DQVÕWPD]� 
DHUJLGH� \D\ÕPODQPDVÕ� NDEXO� HGLOVH� GH� HGLOPHVH� GH�� \D]Õ�
PDWHU\DOL� \D]DUODUD� JHUL� YHULOPH]�� 'HUJLGH� \D\ÕPODQDQ� \D]ÕODU�
LoLQ� WHOLI� KDNNÕ� |GHQPH]�� Bir adet dergi, sorumlu yazara 
J|QGHULOLU� 
'HUJLQLQ�<D]Õ�'LOL 
'HUJLQLQ�\D]Õ�GLOL�7�UNoH�YH�øQJLOL]FHGLU��'LOL�7�UNoH�RODQ�\D]ÕODU��
øQJLOL]FH� |]HWOHUL� LOH� \HU� DOÕU�� <D]ÕQÕQ� KD]ÕUODQPDVÕ� VÕUDVÕQGD��
7�UNoH� NHOLPHOHU� LoLQ� 7�UN� 'LO� .XUXPXQGDQ� �www.tdk.gov.tr), 
WHNQLN� WHULPOHU� LoLQ� 7�UN� 7ÕS� 7HUPLQRORMLVLQGHQ�
(www.tipterimleri.com��\DUDUODQÕODELOLU� 
<D]DUOÕN�.ULWHUOHUL 
0DNDOHQLQ� \D\ÕPODQPDVÕ� X\JXQ� EXOXQGXNWDQ� VRQUD�� W�P�
\D]DUODUGDQ� ³<D\ÕQ� +DNNÕ� 'HYLU� )RUPX´QX� LP]DODPDODUÕ� LVWHQLU: 
³%L]�� DúD÷ÕGD� LVLPOHUL RODQ� \D]DUODU�� EX� PDNDOHQLQ� \D]ÕOPDVÕ�
\DQÕQGD�� oDOÕúPDQÕQ� SODQODQPDVÕ�� \DSÕOPDVÕ� YH� YHULOHULQ� DQDOL]�
HGLOPHVL� DúDPDODUÕQGD� GD� DNWLI� RODUDN� URO� DOGÕ÷ÕPÕ]Õ� YH� EX�
oDOÕúPD� LOH� LOJLOL� KHU� W�UO�� VRUXPOXOX÷X� NDEXO� HWWL÷LPL]L� EH\DQ�
HGHUL]��0DNDOHPL]�JHoHUOL�ELU�oDOÕúPDGÕU��+HSLPL]�PDNDOHQLQ�VRQ�
KDOLQL�J|]GHQ�JHoLUGLN�YH�\D\ÕQODQPDVÕ�LoLQ�X\JXQ�EXOGXN��1H�EX�
PDNDOH� QH� GH� EX� PDNDOH\H� EHQ]HU� LoHULNWH� EDúND� ELU� oDOÕúPD�
KLoELU�\HUGH�\D\ÕQODQPDGÕ�YH\D�\D\ÕQODQPDN��]HUH�J|QGHULOPHGL��
Gerekirse PDNDOH�LOH�LOJLOL�E�W�Q�YHULOHUL�HGLW|UOHUH�J|QGHUPH\L�GH�
JDUDQWL� HGL\RUX]�� (JH� 7ÕS� 'HUJLVL¶QLQ� EX� PDNDOH\L�
GH÷HUOHQGLUPHVL�YH�\D\ÕQODPDVÕ�GXUXPXQGD��PDNDOH�LOH�LOJLOL�W�P�
WHOLI�KDNODUÕPÕ]Õ�(JH�7ÕS�'HUJLVL¶QH�GHYUHWWL÷LPL]L�EH\DQ�YH�NDEXO�
ederiz. <D]DUODU� RODUDN�� WHOLI� KDNNÕ� LKODOL� QHGHQL\OH� �o�QF��
úDKÕVODUFD�LVWHQHFHN�KDN�WDOHEL�YH\D�DoÕODFDN�GDYDODUGD�(JH�
7ÕS� 'HUJLVL� (GLW|U ve <D\ÕQ� .XUXOX �\HOHULQLQ� KLoELU�
VRUXPOXOX÷XQXQ� ROPDGÕ÷ÕQÕ� \D]DUODU� RODUDN� WDDKK�W� HGHUL]��
$\UÕFD��PDNDOHGH�KLoELU�VXo�XQVXUX�YH\D�NDQXQD�D\NÕUÕ�LIDGH�
bulunmadÕ÷ÕQÕ�� DUDúWÕUPD� \DSÕOÕUNHQ� NDQXQD� D\NÕUÕ� KHUKDQJL�
ELU�PDO]HPH�YH�\|QWHP�NXOODQÕOPDGÕ÷ÕQÕ��oDOÕúPD�LOH�LOJLOL�W�P�
\DVDO� L]LQOHUL� DOGÕ÷ÕPÕ]Õ� YH� HWLN� NXUDOODUD� X\JXQ� KDUHNHW�
HWWL÷LPL]L�WDDKK�W�HGHUL]�´ 
(JH�7ÕS�'HUJLVL�� 8OXVODUDUDVÕ� 7ÕS�'HUJLOHUL�(GLW|UOHUL�.XUXOX¶QXQ�
(International Committee of Medical Journal Editors) 
³%L\RPHGLNDO�'HUJLOHUH�*|QGHULOHQ�0DNDOHOHULQ�8\PDVÕ�*HUHNHQ�
6WDQGDUWODU�� %L\RPHGLNDO� <D\ÕQODUÕQ� <D]ÕPÕ� YH� %DVNÕ\D�
+D]ÕUODQPDVÕ��Uniform Requirements for Manuscripts Submitted 
to Biomedical Journals: Writing and Editing for Biomedical 
Publication�´�VWDQGDUWODUÕQÕ�NXOODQPD\Õ�NDEXO�HWPHNWHGLU��³(JH�7ÕS 
'HUJLVL� <D]DUODUD� %LOJL´� LoHUL÷L�� EX� V�U�PGHQ� \DUDUODQDUDN�
KD]ÕUODQPÕúWÕU�� %X� NRQXGDNL� ELOJL\H� www.icmje.org adresinden 
XODúÕODELOLU�� 
(WLN�6RUXPOXOXN 
(JH� 7ÕS� 'HUJLVL�� HWLN� YH� ELOLPVHO� VWDQGDUWODUD� X\JXQ�PDNDOHOHUL�
\D\ÕPODU�� 0DNDOHOHULQ� HWLN� NXUDOODUD� X\JXQOX÷X� \D]DUODUÕQ�
VRUXPOXOX÷XQGDGÕU� 7�P� SURVSHNWLI� oDOÕúPDODU� LoLQ�� oDlÕúPDQÕQ�
\DSÕOGÕ÷Õ� NXUXPGDQ (WLN� .XUXO� RQD\Õ� DOÕQPDOÕ� YH� \D]ÕQÕQ� LoLQGH�
EHOLUWLOPHOLGLU�� 2OJX� VXQXPODUÕQGD�� HWLN� YH� \DVDO� NXUDOODU� JHUH÷L��
KDVWDQÕQ� PDKUHPL\HWLQLQ� NRUXQPDVÕQD� |]HQ� J|VWHULOPHOLGLU��
+DVWDODUÕQ� NLPOL÷LQL� WDQÕPOD\ÕFÕ� ELOJLOHU� YH� IRWR÷UDIODU�� KDVWDQÕQ�
(ya da yasal vasisiQLQ�� \D]ÕOÕ� ELOJLOHQGLULOPLú� RQDPÕ� ROPDGDQ�
EDVÕOamaGÕ÷ÕQGDQ�� ³Hastadan (ya da yasal vasisinden) WÕEEL 
YHULOHULQLQ� \D\ÕQODQDELOHFH÷LQH� LOLúNLQ� \D]ÕOÕ� RQDP�EHOJHVL�DOÕQGÕ´�
F�POHVL, PDNDOH�PHWQLQGH�\HU�DOPDOÕGÕU. 
(JH�7ÕS�'HUJLVL��GHQH\�KD\YDQODUÕ�LOH�\DSÕODQ�oDOÕúPDODUGD��JHQHO�
NDEXO�J|UHQ� LOJLOL�HWLN�NXUDOODUD�X\XOPDVÕ�]RUXQOXOX÷XQX�KDWÕUODWÕU��
$OÕQPÕú� (WLN� .XUXO� 2QD\Õ�� PDNDOH� LOH� ELUOLNWH� VLVWHPH�
\�NOHQPHOLGLU� 
<D]DU�ODU��� WLFDUL�ED÷ODQWÕ� YH\D�oDOÕúPD� LoLQ�PDGGL�GHVWHN�YHUHQ�
NXUXP�YDUOÕ÷ÕQGD��NXOODQÕODQ�WLFDUL��U�Q��LODo��ILUPD�YE��LOH�QDVÕO�ELU�
LOLúNLVL� ROGX÷XQX� VXQXP� VD\IDVÕQGD� (GLW|UH� ELOGLULOPHOLGLU�� %|\OH�
ELU�GXUXPXQ�\RNOX÷X�GD�\LQH�D\UÕ�ELU�VD\IDGD�EHOLUWLOmelidir. 
YAZI 7h5/(5ø 
<D]ÕODU�� HOHNWURQLN� RUWDPGD� www.egetipdergisi.com.tr adresine 
J|QGHULOLU� 
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Orijinal makaleler�� ����� V|]F�N� VD\ÕVÕQÕ� DúPDPDOÕ�� ³g]� �����
sözcüNWHQ� ID]OD� ROPDPDOÕ��� *LULú�� *HUHo� YH� <|QWHP�� Bulgular, 

7DUWÕúPD��6RQXo��.D\QDNODU´�E|O�POHULQGHQ�ROXúPDOÕGÕU� 
Olgu Sunumu, ³g]�� *LULú�� 2OJX� 6XQXPX�� 7DUWÕúPD�� .D\QDNODU´�
úHNOLQGH�G�]HQOHQPHOLGLU��(Q�ID]OD������V|]F�N�YH����ND\QDN�LOH�
VÕQÕUOÕGÕU��Sadece bir tablo ya da bir úHNLO�ile desteklenebilir. 

Editöre Mektup�� \D\ÕPODQDQ� PHWLQOHUOH� YH\D� PHVOHNL� NRQXODUOD�
LOJLOL� RODUDN� ���� V|]F�÷�� DúPD\DQ� YH� EHú� ND\QDN� LOH� ELU� WDEOR�
YH\D�úHNLO� LoHUHFHN�úHNLOGH�\D]ÕODELOLU��$\UÕFD�GDKD�|QFH�GHUJLGH�
\D\ÕQODQPÕú�PHWLQOHUOH�LOLúNLOL�PHNWXSODUD FHYDS�KDNNÕ�YHULOLU� 
<D\ÕQ .XUXOX¶QXQ�GDYHWL��]HULQH�\D]ÕODQODU�GÕúÕQGD�derleme kabul 

edilmez.  

0$.$/(1ø1�+$=,5/$10$6, 
'HUJLGH� \D\ÕQODQPDVÕ� LVWHQLOHQ� \D]Õ� LoLQ� DúD÷ÕGDNL� NXUDOODUD�
X\XOPDOÕGÕU� 
D��<D]Õ��LNL�VDWÕU�DUDOÕNOÕ�RODUDN��Arial 10 punto LOH�\D]ÕOPDOÕGÕU� 
b�� 6D\IDODU� EDúOÕN� VD\IDVÕQGDQ� EDúODPDN� �]HUH�� VD÷� �VW�
N|úHVLQGH�QXPDUDODQGÕUÕOPDOÕGÕU�� 
F�� 2QOLQH� PDNDOH� VLVWHPLQH� \�NOHQHQ� word GRV\DVÕQÕQ� EDúOÕN�
VD\IDVÕQGD��PDNDOHQLQ�DGÕQÕ� LoHUHQ�EDúOÕN�VD\IDVÕ���\D]DUODUD�DLW�
isim ve kurum bilgileri \HU�DOPDPDOÕGÕU�  
G�� 0DNDOH�� úX� E|O�POHUL� LoHUPHOLGLU�� +HU� ELUL� D\UÕ� VD\IDGD�
\D]ÕOPDN��]HUH��7�UNoH�YH�øQJLOL]FH�%DúOÕN�6D\IDVÕ��g]��Abstract, 
$QDKWDU�6|]F�NOHU��Keywords, *LULú��*HUHo�YH�<|QWHP��%XOJXODU��
7DUWÕúPD�� 6RQXo�� $oÕNODPDODU� �YDUVD��� .D\QDNODU�� ùHNLO� $OW�
<D]ÕODUÕ�� 7DEORODU� �EDúOÕNODUÕ� YH� DoÕNODPDODUÕ\OD� EHUDEHU��� (NOHU�
(varsa).  

<D]ÕQÕQ�%DúOÕ÷Õ� 
.ÕVD�� NROD\� DQODúÕOÕU� YH� \D]ÕQÕQ� LoHUL÷LQL� WDQÕPODU� |]HOOLNWH�
ROPDOÕGÕU� 

g]HWOHU 
7�UNoH� �g]�� YH� øQJLOL]FH (Abstract) RODUDN� \D]ÕOPDOÕ�� $PDo��
*HUHo� YH� <|QWHP�� %XOJXODU� YH� 6RQXo� (Aim, Materials and 
Methods, Results, Conclusion) ROPDN� �]HUH� G|UW� E|O�PGHQ�
ROXúPDOÕ�� HQ� ID]OD� ���� V|]F�N� LoHUPHOLGLU� $UDúWÕUPDQÕQ� DPDFÕ��
\DSÕODQ�LúOHPOHU, J|]OHPVHO�YH�DQDOLWLN�\|QWHPOHU��temel bulgular 

ve DQD� VRQXoODU� EHOLUWLOPHOLGLU��g]HWWH�ND\QDN�NXOODQÕOPDPDOÕGÕU� 
OOJX� VXQXPODUÕQGD� E|O�POHUH� D\UÕOPDPDOÕ� YH� ���� V|]F�÷��
DúPDPDOÕGÕU��(GLW|UH�PHNWXS�LoLQ�|]HW�JHUHNPHPHNWHGLU� 
$QDKWDU�6|]F�NOHU 
7�UNoH� g]� YH� øQJLOL]FH� Abstract E|O�P�Q�Q� VRQXQGD�� Anahtar 

6|]F�NOHU� YH� Keywords EDúOÕ÷Õ� DOWÕQGD, ELOLPVHO� \D]ÕQÕQ� DQD�
EDúOÕNODUÕQÕ�\DNDOD\DQ��Index Medicus Medical Subject Headings 
(MeSH)¶H� X\JXQ� RODUDN� \D]ÕOPÕú� HQ� ID]OD� EHú� DQDKWDU� V|]F�N�
ROPDOÕGÕU�� $QDKWDU� V|]F�NOHULQ, 7�UNL\H� %LOLP� 7HULPOHUL¶QGHQ�
(www.bilimterimleri.com) VHoLOPHVLQH�|]HQ�J|VWHULOPHOLGLU. 
Metin 
<D]Õ� PHWQL�� \D]ÕQÕQ� W�U�QH� J|UH� \XNDUÕGD� WDQÕPODQDQ�
E|O�POHUGHQ� ROXúPDOÕGÕU��Uygulanan iVWDWLVWLNVHO� \|QWHP��*HUHo�
YH�<|QWHP�E|O�P�QGH�EHOLUWLOPHOLGLU� 
.D\QDNODU 
(JH�7ÕS�'HUJLVL��7�UNoH�ND\QDNODUGDQ�\DUDUODQPD\D�|]HO�|QHP�
YHUGL÷LQL�EHOLUWLU�YH�\D]DUODUÕQ�EX�NRQXGD�GX\DUOÕ�ROPDVÕQÕ�EHNOHU� 
.D\QDNODU� PHWLQGH� \HU� DOGÕNODUÕ� VÕUD\OD�� F�POH� LoLQGH� DWÕIWD�
EXOXQXODQ�DG�YH\D�|]HOOL÷L�EHOLUWHQ�NHOLPHQLQ�KHPHQ�ELWWL÷L�\HUGH��
\D� GD� F�POH� ELWLPLQGH� QRNWDGDQ� |QFH� SDUDQWH]� LoLQGH� $UDELN�
rakamlaUOD�QXPDUDODQGÕUÕOPDOÕGÕU��0HWLQGH��WDEORODUGD�YH�úHNLO�alt 

\D]ÕODUÕQGD� ND\QDNODU�� SDUDQWH]� LoLQGH� $UDELN� QXPDUDODUOD�
QLWHOHQGLULOLU�� 'HUJL� EDúOÕNODUÕ�� Index Medicus¶WD� NXOODQÕODQ� WDU]D�
X\JXQ�RODUDN�NÕVDOWÕOPDOÕGÕU��.ÕVDOWÕOPÕú�\D]DU�YH�GHUJL�DGODUÕQGDQ�
soQUD� QRNWD� ROPDPDOÕGÕU�� <D]DU� VD\ÕVÕ� DOWÕ� YH\D� GDKD� D]� RODQ�
ND\QDNODUGD� W�P� \D]DUODUÕQ� DGÕ� \D]ÕOPDOÕ�� \HGL� YH\D� GDKD� ID]OD�
RODQ�ND\QDNODUGD�LVH��o�\D]DU�DGÕQGDQ�VRQUD�et al. veya ve ark. 
\D]ÕOPDOÕGÕU�� .D\QDN� J|VWHULOHQ� GHUJLQLQ� VD\Õ� YH� FLOW� QXPDUDVÕ�
mutlaka \D]ÕOPDOÕGÕU� 
.D\QDNODU�� \D]ÕQÕQ� DOÕQGÕ÷Õ� GLOGH� YH� DúD÷ÕGDNL� |UQHNOHUGH�
J|U�OG�÷��úHNLOGH�G�]HQOHQPHOLGLU� 
'HUJLOHUGHNL�\D]ÕODU 
Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival 

in COPD patients receiving long-term home oxygen therapy. 
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