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Factors affecting survival in liver metastasis of colorectal cancer
Kolorektal kanserin karaciger metastazinda sag kalimi etkileyen faktérler
Osman Bozbiyik Ahmet Coker

Ege University Faculty of Medicine, Department of General Surgery, Izmir, Turkey

ABSTRACT

Aim: Colorectal cancer is among the most common malignancies and liver metastasis is developed in
50% of the patients. Hepatic resection is the most effective treatment in liver metastasis of colorectal
cancer. The present study aimed to determine the factors that affect survival in patients who
underwent hepatic resection in liver metastasis of colorectal cancer.

Materials and Methods: The data on patients who underwent hepatic resection due to liver
metastasis of colorectal cancer in Ege University, Faculty of Medicine, General Surgery Department
were retrospectively analyzed. Survival data were collected with the review of patient follow-up files.
The effects of the factors pertaining to the patients on survival were determined.

Results: The mean age of the 62 participating patients was 58.08 + 10.92 years. Total survival rate
was 50.4 months (Cl: 41.2-59.7). The factors that statistically significantly reduced the survival rate
were determined as follows: Patient age> 65 (<65 years: 56.4 + 5.5 months / 265 years: 29.3 + 4.8
months, p = 0.007), presence of more than four lymph node metastases in the primary tumor (NO: 56.1
+ 7.9 months / N1: 56.5 + 6.5 months / N2: 18.0 £ 3.0, p = 0.001), presence of bilobular liver
metastasis (Uni-lobular: 53.4 + 5.0 months / bilobular: 24.0 + 4.4 months, p = 0.026), and liver
resection margin closer than 2 mm (<2 mm: 28.4 + 7.7 months / 2-9 mm: 61.1 £ 7 , 6 months, 210mm:
46.3 £ 5.9 months, p = 0.003). No statistically significant differences were determined in survival
based on gender, location of the primary tumor, the invasion depth of the primary tumor, the time
between colorectal and liver surgery, the carcinoembryonic antigen level, the metastasis diameter, the
number of metastases and the extent of surgical resection.

Conclusion: In patients who underwent surgical resection for liver metastasis of colorectal cancer,
age older than sixty-five years, the presence of more than four lymph nodes in the colon resection
material, bilobular liver metastasis, and a surgical margin closer than 2 mm were poor prognostic
factors.

Keywords: Colon cancer, liver metastasis, rectal cancer, survival analysis.

oz

Amag: Kolorektal kanser en sik gérilen malignitelerden biridir ve hastalarin %50’sinde karaciger
metastazi geligir. Kolorektal kanserlerin karaciger metastaziarinda hepatik rezeksiyon en etkili tedavi
ybntemidir. Bu ¢alismanin amaci kolorektal kanserlerin karaciger metastazinda hepatik rezeksiyon
uygulanan hastalarda sag kalimi etkileyen faktérlerin ortaya konmasidir.

Gereg ve Yéntem: Ege Universitesi Tip Fakiiltesi Genel Cerrahi Anabilim Dali’nda kolorektal kanserin
karaciger metastazi nedeniyle hepatik rezeksiyon uygulanmis olan hastalarin verileri retrospektif
olarak incelendi. Hastalarin takip dosyalari incelenerek sag kalim verileri elde edildi. Hastalara ait
faktérlerin sag kalima etkisi degerlendirildi.
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Ege University Faculty of Medicine, Department of General
Surgery, Izmir, Turkey
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Bulgular: Calismaya dahil edilen 62 hastanin yas ortalamasi 58,08+10,92 idi. Genel sag kalim
ortalamasi 50,4 ay (Cl: 41,2-59,7) olarak saptandi. Hasta yasinin 65ten bliylik olmasi (<65
yil:56,4+5,5 ay / 265 yil:29,3+4,8 ay, p=0,007), primer tiimérde dértten fazla lenf nodu metastazi
olmasi (N0:56,1+£7,9 ay/ N1:56,5+6,5 ay/ N2:18,0+3,0, p=0,001), bilober karaciger metastazi varligi
(Unilober: 53,4+5,0 ay/ bilober: 24,0+4,4 ay, p=0,026) ve karaciger rezeksiyon sinirinin 2 mm’den
yakin olmasi (<2 mm: 28,4+17,7 ay/ 2-9 mm:61,1+7,6ay, 210mm: 46,3+5,9ay, p=0,003) istatistiksel
olarak anlamli sekilde sag kalimi azaltan faktérler olarak saptandi. Cinsiyet, primer tiimorin yerlegimi,
primer tliimériin invazyon derinligi, kolorektal ve karaciger cerrahisi arasindaki siire, karsinoembriyonik
antijen diizeyi, metastazin ¢api, metastaz sayisi ve cerrahi rezeksiyonun genigligi ile sag kalim siiresi

arasinda istatiksel olarak anlamli fark saptanmadi

Sonug: Kolorektal kanserin karaciger metastazina yénelik cerrahi rezeksiyon uygulanan hastalarda,
65 yasindan bliyiik olmak, kolon rezeksiyon materyalinde dértten fazla lenf nodu olmasi, bilober
karaciger metastazi ve cerrahi sinirin 2 mm’den yakin olmasi kétii prognostik faktérlerdir.

Anahtar Sézclikler. Kolon kanseri, karaciger metastazi, rektum kanseri, sag kalim analizi.

INTRODUCTION

Colorectal cancer is the third most common
cancer in the world with 1.8 million new
diagnoses per year and is the second most
common cause of cancer mortality (1). Liver
metastasis is observed in 50-60% of colorectal
cancer cases during the lifetime (2). The most
common metastasis site in colorectal cancers is
the liver. Treatment of liver metastases has
improved significantly in colorectal cancer during
recent years. The resection of liver metastases
has significantly improved the survival rate and
the chance of cure in colorectal cancer (3, 4).

These rates improved due to significant
improvements in chemotherapeutical agents.
Targeted treatments also promise effective

results (5). Currently, surgical resection could be
performed at higher rates in liver metastases of
colorectal cancers through gradual hepatic
resections, ablation methods, resection of other
isolated organ metastases and neoadjuvant
treatment (6).

Several studies demonstrated that potential cure
could be possible in patients whose liver
metastases could be resect. Advances in both
surgical and systemic treatments improved the
prognosis of liver metastasis in colorectal cancer
during recent years (4, 7). However, the
controversy on the timing, type of liver resection,
and extent of surgery, and optimal chemotherapy
continues without any consensus in the literature.
The present study aimed to analyze the factors
that affect survival in patients who underwent
surgical liver metastasis resection in colorectal
cancer.

MATERIALS and METHODS

Adult patients who underwent liver metastasis
resection due to colorectal cancer at Ege
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University, Faculty of Medicine, General Surgery
Department between 2003 and 2009 were
included in the study. The retrospective patient
data were collected from patient files. Patients’
general surgery and oncology follow-up files were
examined and the patient status, relapse and
survival data at the final follow-up were obtained.
Only adult colorectal cancer patients who
underwent surgical resection of liver metastasis
were included in the study. Patients who
underwent microwave ablation,
chemoembolization or radiofrequency ablation of
the liver metastasis were excluded. Patients with
non-colorectal cancer liver metastases were also
excluded. In the study, hepatic resection
indications were determined as availability of
curative resection of primary colorectal cancer, a
metastasis limited to only the liver, and
availability of adequate liver tissue after
resection. The variables, which were investigated
for their effect on survival were: age, gender,
location of the primary tumor, invasion depth of
the primary tumor, lymph node status, time
between colorectal and hepatic surgeries,
preoperative carcinoembryonic antigen (CEA),
diameter of the metastasis, number of
metastases, location of metastasis (uni-lobular /
bilobular), the extent of surgical resection and the
surgical margin.

SPSS Statistics for Windows, version 13.0
(SPSS Inc. Chicago, USA) software was used in
statistical analysis. Survival curves were plotted
with the Kaplan-Meier method. The analysis of
factors that could affect the survival rate was
conducted with the Cox-Mental Log-Rank Test. A
p value of less than 0.05 was considered
significant.

Ege Journal of Medicine / Ege Tip Dergisi



RESULTS

Sixty-two colorectal cancer patients with liver
metastases who underwent metastasis resection
were included in the study. The mean patient age
was 58.08 £ 10.92, and the median patient age
was 58 (24-81). Thirty-four (54.8%) patients were
male and 28 (45.2%) were female. The primary
tumor was rectal adenocarcinoma in 26 (41.9%)
patients and colon adenocarcinoma in 36
(51.8%) patients. The mean primary tumor
diameter was 4.6 (2.0-9.0) cm. The invasion
depth of the primary tumor and lymph node
metastasis could be determined in 46 patients
and could not be determined in 16 patients.
Based on the TNM classification, one patient was
T1, one patient was T2, 21 patients were T3, and
23 patients were T4. Lymph node status was
determined as follows: 14 patients were NO, 21
patients were N1, and 11 patients were N2. The
time between primary tumor and liver metastasis
interventions was classified into three groups.
Thus, primary tumor surgery and liver metastasis
surgery was performed in the same operation in
nine patients, there was less than one year
between the two surgeries in 27 patients, and
there was more than one year between the two
surgeries in 26 patients.

In six participating patients, it was determined
liver metastases were not adequate for resection
at the time of initial diagnosis, but resection was
suitable after chemotherapy. While the CEA
serum level was below the 5 ng/ml reference
value in our hospital in 22 patients, and it was
above this value in 32 patients before the liver
surgery, and CEA serum level was not
determined in eight patients. The mean diameter
of the largest liver metastasis was 3.9 (1.1-9.0)
cm. While the diameter of the largest liver
metastasis was less than 5 cm in 44 (71.0%)
patients, it was greater than 5 cm in 18 (29.0%)

Table-1. Surgical methods in hepatic resection.

patients. Solitary liver metastases were observed
in 36 (58.1%) patients, there were two
metastases in 15 (24.2%), three in eight (12.9%),
and four in three (4.8%) patients. Liver
metastases were uni-lobular in 54 (87.1%)
patients, and bilobular in eight (12.9%) patients.
Segmentectomy or smaller resections were
performed in 29 (46.8%) patients, and larger
resections were performed in 33 (53.2%) patients
(Table-1). Histologically, the tumor was closer
than 2 mm to the surgical margin in 14 (22.6%)
patients. In 26 (41.9%) patients, the tumor was
more than 2 mm distant but closer than 1 cm to
the surgical margin, and in 22 (35.5%) patients,
the tumor was farther than 1 cm to the surgical
margin.

The mean survival of the whole group was 50.4
months (Cl: 41.2-59.7). The median survival was
49 months, and the shortest survival was 0.5
months. Mortality developed in the early
postoperative period in two patients. The first
patient died on postoperative 15th day due to
liver failure, and the other patient died on the 2nd
month due to pneumonia.

It was determined that poor prognosis factors
included an age older than 65 during liver
metastasis surgery, the presence of more than
four lymph nodes within the colon resection
material, presence of bilobular liver metastasis,
and a surgical margin closer than 2 mm (Figure-
1). No statistically significant difference was
determined between the survival length based on
gender, location of the primary tumor, the
invasion depth of the primary tumor, the time
between colorectal and liver surgery, the
preoperative carcinoembryonic antigen (CEA)
level, the metastasis diameter, the number of
metastases, and the extent of surgical resection
(Table-2).

Major resection Right hepatectomy

Right hepatectomy + metastasectomy
Right posterior sectoralectomy

Left hepatectomy
Left lateral sectoralectomy

Left lateral sectoralectomy + metastasectomy

Minor resection Segmentectomy

Metastasectomy

Frequency Rate (%)
(n:62)

18 29.0

2 3.2

1 1.6

8 12.9

1 1.6

3 4.8

11 17.7

18 29.0
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Table-2. The impact of patient variables on survival.

Frequency 1l-year 5-year Mean Standard p
(n:62) survival survival survival deviation
(month)
Age <65 46 (% 74.2) %891  %45.1 56.4155  456-67.2  0.007
>65 16 (% 25.8) %688 %0 20.3t48  19.7-38.9
Gender Female 28(%452) %857 %539 52.846.1  40.8-649  0.225
Male 34 (%54.8) %824 %221 46.146.1  34.1-52.0
Primary  Colon 36 (%58.1) %861 %435 56.316.2  44.1-68.4  0.077
focus Rectum 26 (%41.9) %808 %244 391459  27.3-50.8
Invasion T3 21(%33.8) %762  %3l4 413167  28.2-545  0.545
depth T4 23(%37.1) %957 %210 43.1#40  33.8-70.1
Lymph NO 14 (% 22.6) %100 % 44.1 56.1:7.9  40.6-71.7
Node N1 21(%33.9) %905 %425 56.5:6.5  43.7-69.2 0-96
N2 11 (% 17.7) %636 %0 180:30 12,0239 0%
Surgical Concurrent 9 (% 14.5) % 88.9 % 33.3 52.4+10.6  31.6-73.2
nterval ) vear 27435 %815 %338 46.4+6.7 331596 056
>1 year 26 (%41.9) %846 %373 48664 360613 0
CEAlevel <5ng/ml 22 (%354) %818  %38.3 50.847.1  36.8-64.8  0.407
>5ng/ml 32 (%51.6) %844 %306 41.8449  32.1-51,6
CEAlevel  <200ng/ml 50 (%80.6)  %77.9  %33.7 46.844.3  38.3-553  0.497
>200ng/ml 4 (% 6.4) %500  %25.0 26.5¢13.5  0.1-52.9
Metastasis < 5cm 44 (%70.9) %864  %36.1 52.5¢55  41.7-63.4 0,520
diameter ¢ om 18(%29.0) %77.8 %343 424477 272577
Location  Uni-lobular 54 (%87.1)  %83.3  %39.6 534150  43.4-63.3 0,026
Bilobular 8 (%12.9) %875 %0 24.0t4.4  15.4-32.6
Resection  Minor 20 (%46.8)  %89.7 %458 54.747.1  40.6-68.8  0.428
Width * Major 33 (%53.2) %788  %29.0 44.6454  33.9-55.3
Surgical <2 mm 14 (%22.6) %571  %12.9 28.4+7.7  13.1-43.7
margin 2-9 mm 26 (%41.9) %962 %485 61.147.6  46.0-76.2  0-003
>1 cm 22 (%355) %864  %36.0 463459 346581 U0

Minor resection: Segmentectomy or metastasectomy, Major resection: A hepatectomy larger than segmentectomy.
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DISCUSSION

Currently, surgical resection is the gold standard
treatment in adequate colorectal cancer cases
with liver metastasis. Despite advances in
chemotherapy, resection is still the only treatment
that could lead to cure (4, 5). In 1940, Richard B.
Cattell resected liver metastasis of colorectal
cancer for the first time (8). However, due to high
mortality rates, resection of metastases remained
a controversial issue until the 1980s. In 1984,
Wagner et al. reported that a significant increase
in survival was achieved with surgical resection in
colorectal cancer liver metastases (9). After this
report, interest in the subject has gradually
increased. The resection indications in colorectal
liver metastases were limited to less than four
metastases, lack of extrahepatic disease, and 1
cm surgical margin for a long time (10). Today,
the indications are expanded, and resection
conditions include a negative surgical margin,
preservation of at least two segments including
vascular and biliary structures, and a more than
20% remaining healthy liver parenchyma (7).

Factors that affect survival in liver metastasis of
colorectal cancer were investigated by various
teams to develop prognostic scoring systems.
Nordlinger et al. were the first group to develop a
prognostic scoring system. In the analysis they
conducted on 1568 patients in 85 clinics in
France with an average follow-up period of 19
months, the factors that affected the prognosis
were reported as over 60 years of age, excess
serosa in the primary tumor, lymph node
metastasis in the primary tumor, development of
liver metastasis during the initial two years, larger
than 5 cm liver metastasis diameter, more than
four liver metastases, and shorter than 1 cm
surgical margin (11). The scoring system
developed by Fong et al. in the Memorial Sloan-
Kettering Cancer Center is the best-known
prognostic score system. In their study, seven
prognostic factors were identified. These
prognostic factors were lymph node involvement
in the primary tumor, development of liver
metastasis within the first year, multiple liver
metastases, greater than 5 cm largest liver
metastasis diameter, above 200 ng/ml CEA,
other involvement in addition to the liver, and
presence of a tumor at the surgical margin (12).

In the present study, 62 colorectal cancer
patients who underwent liver metastasis
resection in Ege University Hospital were
analyzed retrospectively for the factors that
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affected survival. It was determined that an age
over 65 was one of the risk factors that reduced
survival. It is known that advanced age is
associated with poor prognosis in colorectal
cancer (13). In larger case series, it was
demonstrated that an age of over 60 in patients
who underwent liver metastasis surgery was
associated with poor prognosis (11).

The most important factor that determines
survival in colorectal cancer is the stage of the
disease (14). In our series, no statistically
significant difference was determined between
the groups based on invasion depth (T) in the
analysis conducted based on the tumor stage (p=
0.545). The analysis of the lymph node
metastasis (N) demonstrated that primary tumor
involvement with more than four lymph nodes
was a prognostic factor. Survival was statistically
significantly lower in the N2 group when
compared to the NO and N1 groups (p= 0.000, p=
0.003). In liver metastases of colorectal cancer,
Schindl et al. included Duke stage of the primary
tumor, Fong and Rees included lymph node
metastasis of the primary tumor in their
prognostic score system (12,15,16). In another
study, it was reported that lymph node metastasis
of the primary tumor affected disease-free
survival after liver resection (17).

Liver metastasis is detected in 20-30% of
colorectal cancers during the diagnosis (18).
Synchronous liver metastasis has been
evaluated as a poor prognostic factor in several
studies. Nordlinger included the detection of liver
metastasis during the first 2 years, Fong during
the first 1 year, Iwatsuki and Zakaria during the
first 30 months as indicators of poor prognosis in
their respective prognostic score systems (11,
12, 19, 20). There is no consensus on this issue
in the literature. According to certain studies,
synchronous or metachronous liver metastasis or
the time between the two surgeries did not have
an effect on prognosis (21). In the present study,
there were no significant differences between the
survival lengths of 9 patients who underwent liver
metastasis surgery in the same operation, of 27
patients where there was less than a year
between the two surgeries, and of 26 patients
where there was more than one year between
the two surgeries.

Several studies reported that pre-resection serum
tumor markers, especially the CEA level, were a
prognostic factor in liver metastasis of colorectal
cancer. In most studies, a CEA threshold value of
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higher than 5 ng/ml (60 ng/ml, 100 ng/ml, 200
ng/ml) was accepted as a prognostic factor (12,
16, 17 and 22). In the present study, it was
determined that a CEA of 5 ng/ml or above had
no impact on survival (p= 0.400). There were
only four patients whose CEA levels were above
200 ng/ml before liver metastasis surgery, and no
significant difference was determined in survival
(p=0.49). Although there was a significant
difference between the survival in the groups, but
the difference was not statistically significant
difference due to the small number of patients
with above 200 ng/ml CEA levels.

In the present study, bilobular liver metastasis
was determined as one of the factors that
reduced survival. The correlations between liver
metastasis diameter, multiple and bilobular
location and poor prognosis were shown in
several studies. Nordlinger (11) included greater
than 5 cm metastasis diameter and the presence
of more than four metastases, Fong (12) included
greater than 5 cm metastasis diameter and the
presence of more than one metastasis, Schindl
(15) included the presence of more than three
metastases, Zakaria (16) included greater than 8
cm metastasis, Rees (19) included greater than 5
cm metastasis diameter and the presence of
more than one metastasis, Ilwatsuki (20) included
greater than 8 cm metastasis diameter, the
presence of more than two metastases, and
bilobular metastasis among the poor prognosis
factors. There was no statistically significant
difference between more than 5 cm metastasis
diameter, the number of metastases, and survival
in the present study. However, it was determined
that bilobular metastasis was a poor prognosis
factor.

Unlike other factors that affect the prognosis,
surgery is a parameter that could be partially
determined by the surgeon. Despite the lack of
adequate evidence, it has been generally
accepted that the distance between the surgical
margin and the tumor should be 1 cm or more in
the liver metastasis of colorectal cancer for many
years (23). In the series published by Ekberg, it
was argued that the surgical margin should be
over 1 cm and resection should not be conducted
in cases where a 1 cm surgical margin cannot be
obtained (10). Certain other series also
supported this approach (24, 25). However,
currently, the 1 cm rule is debated (26). Kukudo
and Nuzzo demonstrated that the 2 mm and 5
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mm surgical margins and the 1 cm surgical
margin had similar results (27, 28). Certain recent
studies argued that RO resection when there is
no tumor at the surgical margin was sufficient
regardless of the distance to the surgical margin,
and the distance to the margin was insignificant
(29, 30). In our series, it was determined that
survival was shorter in patients where the
surgical margin was closer than 2 mm. No
statistically significant difference was determined
between the survival length of patients with a
distance of over 1 cm between the surgical
margin and tumor and those where the same
distance was less than 1 cm (1-9 mm). The
present study findings supported that RO
resection with a 2 mm surgical margin was
sufficient, and resection should be performed in
cases without a 1 cm surgical margin.

The limitations of the current study included the
single-center and retrospective design, limited
number of patients, and the employment of only
general survival as a prognostic factor. Despite
these limitations, the fact that the study
presented prospective data recorded by a
reference hospital in Turkey where advanced
hepatobiliary surgeries are conducted, availability
of the survival status of all patients demonstrated
that the present study perfectly reflected the
represented population data.

CONCLUSION

The present study demonstrated that age of over
65, more than three lymph node involvement in
the primary tumor, bilobular liver metastasis, and
a surgical margin closer than 2 mm were poor
prognosis factors in liver metastasis of colorectal
cancer. It was determined that a distance of the
tumor to the surgical margin lower than 1 cm did
not affect survival in patients who did not have a
tumor at the surgical margin. These findings
supported that RO resection was sufficient in liver
metastasis of colorectal cancer, and hepatic
resection should be conducted in cases where 1
cm surgical margin could not be achieved.
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Kok hucreler kanser hiicrelerinin mikrogevresindeki sitokin yanitlarini etkiler:
Meme kanseri ve dental pulpa kok hiicreleri arasindaki etkilegim

Stem cells affect cytokine responses in the microenvironment of tumor cells:
Interaction between breast cancer and dental pulp stem cells

Sayra Dilmag Mustafa Gékhan Ertosun Eda Acikgdz Gamze Tanriéver
Akdeniz Universitesi Tip Fakiiltesi Histoloji ve Embriyoloji Anabilim Dali, Antalya, Tirkiye

oz

Amag: Tumor ve mikrogevresinde bulunan hiicreler birbirleri ile yakindan iliskilidir ve sirekli etkilesim
halindedirler. Bu hucreler arasindaki karsilikl etkilesim, timoérin gelismesi ve metastazinda rol
oynayan sitokin yanitlarini sekillendirir. Kok htcreler ile bunlarin nigleri arasindaki etkilesimlerin de;
tumor hucrelerine benzer sekilde karsilikli oldugu bilinmektedir. DénUstirtct Blyime Faktori Betal
ve Biylme/farklilagsma faktorii15, timoér mikrogevresi Uzerinde cift yonla etkileri olan sitokinlerdir.
Calismamizda, timor hicreleri ve kdk hiicrelerin karsilikli etkilesimlerinin mikrogevrelerindeki sitokin
yanitlarina olan etkilerini arastirmay amagladik.

Gereg ve Yontem: Bu calismada ko-kdltir deneyleri icin Dental pulpa koék hicreleri ile MDA-MB-231
meme kanseri hicreleri kullaniimistir. MDA-MB-231 ve Dental Pulpa Kok Hucreleri hem bireysel hem
de birlikte farkli kombinasyonlarla kiltiire edildi ve kosullu medyumlari toplandi. Toplanan kosullu
medyumlarda DonUstlrici Blyime Faktori Betal ve Bilylme/farklilagsma faktori15 sitokin seviyeleri
ELISA ydntemi ile degerlendirildi.

Bulgular: MDA-MB-231 hicrelerinin kosullu medyumlari ile inkiibe edilen Dental pulpa kék hicre
medyumunda  D&ndstlrict  Buyime  FaktdérG Betal ve  Buyume/farklilasma  faktori15
ekspresyonlarinin arttigr ancak, tek tek hiicre hatlarindan alinan medyumlarda bu sitokin seviyelerinde
fark olmadigi goéruldu. Secilen bu sitokin yanitlarinin artmasi timoér hicrelerinin - metastaz
potansiyellerini etkileyeceginden énem icermektedir.

Sonug: Tumoér hicreleri ve kok hicreler arasindaki karsilikli konusma, timor mikrogevresindeki
sitokinlerin yanitlarini degistirir ve tUmdrin metastaz potansiyelini etkileyebilir. Dolayisiyla ¢alismamiz
tumor mikrogevresinin, timoérin gelecek yanitlarinda édnemini vurgulayan bir ¢calisma olma nitelinde
olup bu yonuyle literatire katki saglayacaktir.

Anahtar Sézciikler: Uglii negatif meme kanseri, dental pulpa kok hicreleri, kosullu medyum,
déndstiricl bayime faktori betal, buyiame/farklilagsma faktorii15.

ABSTRACT

Aim: Tumor and surrounding microenvironment cells are closely related and interact constantly. The
mutual communication between these cells may affect some factors such as cytokines that involved in
tumor progression and metastasis. In the interactions between stem cells and their niches; It is known
to be reciprocal similar to tumor cells. Transforming Growth Factor Betal and Growth Differentiation
Factorl5 are cytokines which have dual effects on the tumor microenvironment. In our study, we
aimed to investigate the effects of interaction of tumor cells and stem cells on cytokine responses in
their microenvironment.
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Anabilim Dali, Antalya, Tirkiye

E-posta: gamzetanriover@akdeniz.edu.tr

Basvuru tarihi: 13.02.2021 Kabul tarihi: 26.02.2021
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Materials and Methods: Dental pulp stem cells and MDA-MB-231 cells were used in co-culture
experiments in this study. MDA-MB-231 and Dental Pulp Stem Cells were cultured both individually
and together in different combinations and their conditional media were collected. Transforming
Growth Factor Betal and Growth Differentiation Factorl5 cytokine levels in conditional media were
determined by using ELISA.

Results: Expression of Transforming Growth Factor Betal and Growth Differentiation Factorl5
increased in Dental Pulp Stem Cell medium incubated with conditional media from MDA-MB-231 cells,
but there was no difference in these cytokine levels in media taken from individual cell lines.
Increasing these selected cytokine responses will affect the metastasis potential of tumor cells.

Conclusion: We observed that cross-talks between tumor cells and stem cells alters the responses of
cytokines in the tumor microenvironment and affects tumor progression. Therefore, our study
emphasizes the importance of the tumor microenvironment in tumor responses, and may contribute to
the new perspectives in this respect.

Keywords: Triple negative breast cancer, dental pulp stem cells, conditional media, transforming
growth factor betal, growth differentiation factorl5.

GiRiS
Meme kanseri, kadinlarda sik karsilasilan kanser
tirlerinden biridir ve tum dunyadaki kadin
kanserlerinin %25'ini olusturmaktadir (1, 2). Uglii
Negatif Meme Kanseri (UNMK), Ostrojen (OR) ve
progesteron (PR) hormonlari ve HER2 (insan
epidermal buylime faktori reseptéri 2) yuzey
reseptorlerinin -~ higbirini  hicre  ylUzeyinde
bulundurmayan meme kanseri alt tipi olarak
tanimlanmaktadir. Tim meme kanserlerinin %15
ila % 20'sini olusturan UNMK, daha sik geng
hastalari etkilemekte ve siklikla kétu prognoza
sahip olarak bilinmektedir (3). Uglii Negatif Meme
Kanseri, hormon bagimli tedavi segeneklerine
direncli olmasi sebebiyle tedaviye en az yanit
veren meme kanseri tipidir (4).

TUumodr mikrogevresi karmagsik bir populasyondur.
TUmoér mikrogevresinde hicre disi matriksin
(HDM) yani sira miyofibroblastlar ve fibroblastlar,
yag hucreleri, immidn hucreler, kan ve lenfatik
damarlar gibi hlcresel elemanlar yer almaktadir
(5). TUmor hucreleri ve timoér mikrogevresi
arasindaki iletisim timér gelisiminde oldukcga
6nemli bir unsurdur. In vivo timoér gelisiminde
mikrogevrenin  saglikli  olmadigi  durumlarda
invazyon ve metastazin daha kolay sekilde
gerceklestigi bilinmektedir (6). Buna ek olarak
tumor hicrelerinin mikrogevreleri ile olan iligkileri
henlz net olarak tanimlanabilmis degildir.

TUmor gelisimi sirasinda timoér mikrogevresinde
kronik inflamasyon meydana gelmektedir. Bu
durumda bu bdlgede bulunan hiicreler tarafindan
cesitli sitokinler salgilanmaktadir (7, 8). Tumor
mikrogevresindeki hucrelerden salgilanan bu
sitokinler, timore karsi bir  savunma
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yaratabilecedi gibi; tumérle ilerleyen immin
yanita da destek olup timor ilerlemesini tesvik
edebilmektedirler ~ (9).  Ornegin;  TGFB1
(Donusturicu Biyime Faktort B1); sitokin yaniti
olusmasini saglayarak regulatér T hacrelerinin
(TReg) ve Myeloid Kdkenli Baskilayici Hicrelerin
(MDSC) aktive edilmesi gibi timér gelisimi ve
metastazinda aktif olarak goérev almaktadirlar
(10).

TGFB super ailesi, embriyonik gelisim sirasinda
ve yetiskinlerde gesitli biyolojik slreglerin
dizenlenmesinde kritik rol oynayan 60'dan fazla
proteinden olusan blyiik bir ailedir. Ozellikle,
TGFB alt ailesinin memelilerde en iyi calisilan
izoformu olan TGFB1'in hicre proliferasyonu,
farkhlagsmasi, adezyon, migrasyon, anjiyogenez,
apoptoz ve immin yanit (zerinde dulzenleyici
rolleri oldugu bilinmektedir (11). TGFB1 genindeki
polimorfizmin ~ TGF’in serum seviyesinin
artmasina sebep oldugu ve bu durumun da
meme kanseri riskini arttirdigi bilinmektedir (12,
13).

Buyume/farkhlasma faktéri15 (GDF15), ya da
diger bilinen adiyla MIC-1 (Makrofaj inhibitor
Sitokin 1) TGF-B Ust ailesinin bir Gyesi olarak
kesfedilmistir (14). GDF15’in, servikal kanser,
multipl miyelom ve kolon kanseri gibi kanserlerin
gelisimi ile iligkili oldugu (15-17); ayrica kolon,
prostat ve akciger kanseri gibi bircok kanser
tirinde de metastazi destekledigi bilinmektedir
(15, 18). Son yillarda GDF15in meme kanseri
hicrelerinde metastazla iliskilendirildigi
belirtiimektedir (19).

Kok hiicreler; suresiz olarak kendini yenileme, tek
hicreden tiretilen klonal hiicre popllasyonlari
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olusturma ve cesitli hicre tiplerine farklilagsma
yetenekleri ile tanimlanmaktadirlar (20). Kok
hicreler genel olarak "embriyonik kdk hicreler"
(EKH) veya "somatik kok hicreler" (SKH) olarak
siniflandirilabilir. SKH'ler, genellikle pluripotent
Ozellikte olan noéral koék hicreler (NKH),
mezenkimal kdk hicreler (MKH), hematopoietik
kok hicreler (HKH), endotel progenitdr hucreler
(EPKH)den olugan belirli bir soy ile bir diger
hiicre tipine farklilasabilen yetigkin kdk hicreler
olarak da bilinir (21). Kok hicreler salgiladiklari
sitokin ve blylime faktorleri ile birgok fonksiyonu
diizenleyebilme yetenegine sahiptirler. Ornegin
Adiposit Kokenli Kok Hucreler (AKKH) insulin
benzeri buyime faktéri (IGF), hepatosit bluyime
faktérd (HGF), VEGF (Vaskuler Endotelyal
Buyume Faktort), IL-8 ve TGFB dahil olmak
Uzere bircok faktor Uretebilir ve epitelyal-
mezenkimal gegisi (EMG) indikleyebilir, hucreleri
invazyon ve metastaza tesvik ederler (22-27).
Bununla birlikte, gunimizde, koék hicrelerin
timaor-stromal etkilesiminin timoér mikrogevresine
salgilanan faktérler tarafindan nasil yonlendirildigi
belirsizligini korumaktadir.

In vivo tumdr gelisiminde timdr hicrelerinin
mikrogevrede bulunan diger hicrelerle etkilesimi
kolay saglanirken in vitro deney modellerinde bu
sekilde bir etkilesim goridlmemektedir. Clnki in

vitro  kultir  ortamlarinda  timdr  hicreleri
cogunlukla tek baglarina buyuttlerek deney
modelleri tasarlanmaktadir. Biz g¢alismamizda

tumor hucrelerinin bulundugu kaltar tabaklarina
ayri bir hucre grubu ekleyerek sadece bu iki
hicre tipi arasindaki etkilesimi degerlendirmeyi
planladik. Calismamizda insan Ug¢lu negatif
meme kanseri hicre hatti olan MDA-MB-231
hicreleri ile mezenkimal kdk hiicre grubuna dahil
bir kdk hicre tipi olan insan dental pulpa kok
hicrelerini (DPKH) birlikte kiltire edilerek bu iki
hicre arasindaki karsilikli etkilesimin TGFB1 ve
GDF15 seviyelerinin degisimlerini nasil
etkileyeceginin degerlendiriimesi amaglandi.

GEREG ve YONTEM

MDA-MB-231 ve DPKH Hiicrelerinin
Cogaltiimasi

Calismamizda, UNMK hiicre hatti olan MDA-MB-
231 ve DPKH kullaniimigtir. Bu iki hiicre hatti ile
ko-kultur deneyleri icin kosullu medyumlar ve
normal hiicre medyumlari elde edildi.
MDA-MB-231 ve DPKH hicreleri %10’luk Fotal
Bovin Serum (FBS) (Gibco; #10270, MA, USA)
ve %71’lik Penisilin-Streptomycin (PS) (Thermo
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Fisher, #15140122, MA, USA) ile desteklenmis
Dulbecco’s modified eagle medyumunda (DMEM
F-12) (Gibco; #11320-074, MA, USA), 37°C
sicaklik ve %5 CO, kosullarina sabitlenmis
inktibatorde ¢ogaltildi. Hiicreler %80 konfluensiye
ulastiktan sonra medyumlari uzaklastinldi ve
ardindan hicrelerin kultir kabindan ayrilmasi igin
Tripsin-EDTA (Gibco; 25200-056, MA, USA) ile
muamele edildi.

Ko-klltur deneyleri icin MDA-MB-231 ve DPKH
hem ayri ayri hem de ayni anda 6 kuyucuklu
kiltlr tabaklarina ekildi. Ayrica, ayri ayri ekilen
MDA-MB-231 ve DPKH’nin medyumlari toplanip
birbirleriyle kiltiire edilerek ortamdaki hiicrelerin
sitokin yanitlarini nasil degistirecegi de incelendi.

MDA-MB-231 ve DPKH’nin Ekilmesi ve
Kosullu Medyumlarin Eldesi

Santrifij edilip taze medyuma alinan hicreler
sayllarak MDA-MB-231 ve DPKH’nin her birinden
50.000 hicre olacak sekilde 6 kuyucuklu kaltir
tabaklarina (Corning; #3516, NY, USA) asagida
ifade edildigi bicimde ekildi (Sekil-1).

1 _numarall_kuyucuga; 50.000 adet MDA-MB-
231 hicresi ekildi. 72. saatin sonunda MDA-MB-
231 hicrelerinin medyumlari toplandi.

2 numaral__kuyucuga; 50.000 adet DPKH
hicresi ekildi ve 72. saatin sonunda DPKH’nin
medyumlari toplandi.

3 numaral_kuyucuga; 50.000 adet MDA-MB-
231 hicresi ekildi, hemen ardindan bu hicrelerin
Uzerlerine 50.000 adet DPKH ekildi. 72. saatin
sonunda MDA-MB-231 ve DPKH’lerinin ortak
kosullu medyumlari toplandi.

4 numaral kuyucuga; 1. giin 50.000 adet MDA-
MB-231 hdcresi ekildi. 72. saatin sonunda
hicrelerin  Gzerindeki medyum toplandi ve
DPKH’nin tzerine eklendi.

5 numarah _kuyucuga; 4 numarali kuyucukta
yapildigi gibi 1. gtin 50.000 adet DPKH ekildi. 72.
saatin sonunda hucrelerin Uzerindeki medyum
toplandi ve MDA-MB-231 hicrelerinin (zerine
eklendi. Ayni zamanda yan kuyucukta bulunan
MDA-MB-231 hdcrelerinin  Gzerinden alinan
medyum da DPKH hicrelerinin tzerine eklendi.

4 ve 5 numarali kuyucuklar medyum
degisikliklerinden sonra yeni medyumlari ile 72
saat inkibe edildi ve 72. saatin sonunda ortak
kosullu medyumlari toplandi. Toplanan kosullu
medyumlar -20°C’de saklandi.
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Kosullu Medyumlardaki Sitokin Seviyelerinin
ELISA Metodu ile Belirlenmesi

Sekilde  belirtildigi  haliyle  farkh  kosullar
olusturularak toplanan MDA-MB-231 ve DPKH’ne
ait medyumlarda multifonksiyonel bir sitokin olan
TGFB1 (Thermo Fisher; #BMS249/4, MA, USA)
ve TGFp ailesi Uyesi inflamatuvar bir sitokin olan
GDF15 (RayBioTech; #ELH-GDF15-001, GA,
USA) seviyeleri ELISA yéntemi ile tespit edildi.

Yakalama antikoru ile kaplanmis olan Kitlere,
firmanin onerdigi sekilde hazirlanan bloklama
soliusyonu eklenerek 1 saat oda isisinda
bekletildi. Ardindan kuyucuklar yikanarak ve kitte
onerildigi sekilde hazirlanan standartlar ve
kosullu medyum d&rnekleri 100uL olacak sekilde
kuyucuklara yiklendi. 2 saat oda isisinda inkibe
edildikten sonra kuyucuklar yikandi ve tespit
etme (detection) antikoru ile oda isisinda 1,5 saat
inkilbe edildi. Ardindan yeniden yikama yapildi
ve HRP-enzim c¢ozeltisi eklenerek 30 dk oda
iIsisinda inkiibe edildi. Substrat solisyonu
hazirlanarak kuyucuklara eklendi ve oda isisinda
60 dk karanlikta bekletildi. Kuyucuklara durdurma
soliisyonu eklenerek reaksiyon durduruldu ve
ELISA okuyucu yardimiyla TGFB1 igin 450nm ve
GDF15 icin 45nm dalga boylarinda okutuldu ve
elde edilen degerler KC junior (Biotek
Instruments; NY, USA) programi ile hesaplandi
ve Graph Pad Prism (Graph Pad Software; CA,
USA) programinda da istatistiksel olarak
degerlendirildi.

BULGULAR

TGFB1 Sitokin Seviyesinin Huicrelere Goére
Kosullu Medyumlardaki Degisimi

MDA-MB-231 ve DPKH’lerinin ayri ayri ve birlikte
ekilmeleri; ayrica MDA-MB-231 ve DPKH’lerinin
kosullu medyumlarinin birbirleri ile
degistiriimesinin ardindan toplanan yeni kosullu
medyumlarda TGFB1 sitokin seviyesinin degisimi
degerlendirildi. Elde ettigimiz sonuglara gore,
MDA-MB-231 hicrelerinin medyumunun DPKH
Uzerine eklenmesinin TGFB1 sitokinin salinimini
anlamh olarak arttirdid1 goruldu (Sekil-2) (a;
p=0,0034). Buna ek olarak, DPKH hcrelerinin
Uzerine MDA-MB-231 hucrelerinden elde edilen
medyumun eklenmesinin, bu hicrelerin ayni
anda ekilmesine kiyasla TGFB1 seviyesini
arttirdigi da goéralda (Sekil-2) (b; p=0,02).

Dental pulpa kok hicrelerinin - medyumunun,
MDA-MB-231 hucrelerinin Uzerine eklenmesinin
TGFB1 seviyesini arttirdigi ancak bu artisin MDA-
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MB-231’lerinin kendi medyumuna kiyasla anlamli
olmadigr goruldi (Sekil-2) (p=0,3642). Ayrica,
MDA-MB-231 hicreleri ve DPKH’lerinin kendi
medyumlarinda TGFB1 sitokinin salinimi, MDA-
MB-231 ve DPKH’lerin ayni anda ekilmesinden
elde edilen medyuma kiyasla degismemektedir

(Sekil-2).
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Sekil-1. Hicrelerin kuyucuklara ekilme semasi.
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Sekil-2. MDA-MB-231 ve DPKH'lerinin  kendi

medyumlarinda, birlikte kultire edilmeleri
(co-culture) durumundaki medyumda ve
medyumlarinin degistiriimesi TGFB1 sitokin
salinimini  gésteren grafik goérilmektedir.
Buna gdre; kok hicreler (DPKH) lzerine
eklenen timor hucrelerinin (MDA-MB-231)
medyumunun TGFB1 sitokin  salinimini
anlamh olarak etkiledigi gorilmektedir (a;
p=0,0034; b; p=0,02).
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GDF15 Sitokin Seviyesinin Hiicrelere Goére
Kosullu Medyumlardaki Degisimi

MDA-MB-231 ve DPKH’lerinden elde edilen
kosullu medyumlarda inflamatuvar sitokin GDF15
seviyesi degisimi incelendiginde; MDA-MB-231
hlcrelerinden elde edilen kosullu medyumunun

DPKH’lerinin  GDF15 salgilamasini  yiiksek
dizeyde arttirdigr tespit edildi (Sekil-3) (a;
p=0,0002). MDA-MB-231 hicrelerinin
medyumunda, hicreler DPKH’leri ile kultire
edildiginde GDF15 sitokin seviyesi belirgin
derecede  dusukken; DPKH’lerin  Uzerine
eklendiginde anlamh olarak artmasi oldukga

onemli bir bulgudur (Sekil-3) (b; p=0,0001). Bu
durum, MDA-MB-231 hicrelerinin  medyuma
salgiladiklari faktérlerin DPKH’lerini etkileyerek
GDF 15 salinimini arttirdigini dogrulamaktadir.

Elde ettigimiz sonuglar; timér hicrelerinin
medyumlarina salgiladiklari faktorlerin gok 6nemli
bir icerige sahip oldugunu ve timorin gelismesini

tetikledigi  bilgisinden yola c¢ikarak; ortamda
bulunan koék hicreleri de benzer sekilde
etkileyerek  sitokin  salinimini arttirdigini
gOstermektedir.
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Sekil-3. MDA-MB-231 ve DPKH’lerinin  kendi
medyumlarinda, birlikte kiltire edilmeleri
(co-culture) durumundaki medyumda ve
medyumlarinin  degistiriimesi sonrasinda
GDF15 sitokin salinimini gosteren grafik
gorilmektedir. Buna gére MDA-MB-231
hicrelerinin medyumunun DPKH'leri
Uzerine eklenmesinin  GDF15  sitokin
salinimini  anlamli  olarak  etkiledigi
gorulmektedir (a; p=0,0002; b; p=0,0001).
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TARTISMA

Meme kanseri, kadinlarda en sik goriilen kanser
tipi olarak bilinmektedir. Meme kanseri alt
tiplerine goére farkhlik gostermekte ve bu
farkhliklar kanserin ilerleme seyrini etkilemektedir
(28). Meme kanseri, heterojen hicrelerden
olusan bir hastaliktir. Meme kanserinin alt tipleri,
hormon reseptoérlerinin  immunohistokimyasal
ekspresyonuna ve HER2 yoklugu veya asiri
ekspresyonuna goére tanimlanmaktadir. Bu
histopatolojik farklilagsma, timor heterojenligini
dogrulayan ve bu alt tipleri tamamen farkli kanser
tipleri olarak degerlendirme ve tedavi etme
ihtiyacini dogurmaktadir (29).

Uclii Negatif Meme Kanseri genellikle yiiksek
dereceli invaziv duktal karsinom seklinde goéralur
ve genellikle uzak metastazlarla daha ylksek ve
erken niiks oranina sahiptir. Diger meme kanseri
alt tiplerine kiyasla daha koéti prognozia
iliskilendirilmistir. TUmor biyolojisini aydinlatmak
icin UNMK leri ile yapilan cok sayida calismaya
ragmen, klinik sonuglar ne yazik ki tatmin edici
degildir (29). Bu nedenle bu alanda daha g¢ok
¢alismanin yapilmasina ihtiya¢ duyulmaktadir.

Timorlerin  sadece neoplastik  hicrelerden
olusmadigi, farkhlasmis bir gevreye sahip oldugu
bilinmektedir. TUimoér mikrogevresi, timorin
gelisimi, buyumesi ve yayllmasi igin kritik bir
unsur ve tedaviye yardimci bir yanit parametresi
olarak kabul edilmektedir (30, 31). Meme kanseri
mikrogevresi, lokal (timdér igi), bolgesel
(memede) ve uzak (metastatik) seviyelerde; her
biri fibroblastlar, IOkositler, adipositler,
miyoepitelyal ve endotelyal hicreler gibi ¢oklu
hicre tiplerini kapsayan heterojen hiicrelerden
olusan bir ortamdir. Ayrica; hiicre disi matriks,
¢Ozunur faktorler (6rnegin sitokinler, hormonlar,
biyume faktorleri ve enzimler) gibi bilesenleri de
icermektedir (32). Epitelyal ve stromal hicreler
arasindaki karsilkl iligki, meme bezinin normal
gelisimi ve farkhlasmasi icin 6nemlidir. Fizyolojik
stroma, epitelyal polariteyi korur; kontrolsiiz
hicre buyumesini ve neoplastik doéntisimu
engeller (33).

Timodr mikrogevresinde inflamasyon ile iligkili
hicreler bulunmaktadir, bunlar baslica
makrofajlar, dendritik htcreler, miyeloid kokenli
baskilayici hucreler, T hucreleri, mast hicreleri
ve dogal dldurict (NK) hicrelerdir (34). Yapilan
calismalar, immin sistemin  timodrogenez
Uzerinde hem olumlu hem de olumsuz etkileri
oldugunu ve inflamatuvar mikrogevrenin timoérler
icin 6nemli bir bilesen olarak rol oynadigi
gorisind  desteklemektedir (35-37). Bununla
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birlikte, inflamasyonun tiumoér gelisimi ve diger
hastaliklardaki roll, buylk Olgtde sitokinlerin
salgilanmasina  ve  mikrogevredeki  diger
hicrelerle kurduklar etkilesime baglidir (37).

Timoér mikrogevresinde olusan inflamatuvar
yanit, makrofajlar, miyeloid kokenli baskilayici
hicreler ve mezenkimal kdk hicreler gibi hicre
tiplerinin bu alanda toplanmasini saglamaktadir
(38). Tumdr hicreleri ve bunlari gevreleyen
stroma hucreleri arasindaki karsilikli iligki, timor
ilerlemesini tesvik eder ve invaziv timor hiicresi
icin uygun olan dinamik bir hiicre digi matriks
olusturur (39). MKH'ler, baslangigta ¢ ana soya
(osteoblastlar, kondrositler ve  adipositler)
farklilagsma kapasitesine sahip oldugu bilinen gok
potansiyelli kdk hicrelerdir (40). Genellikle Ug
soya farkhlagsma kapasiteleri ve CD73, CD105 ve
CD90 yuzey belirteglerinin  pozitifligi ile
karakterizedir (41). Kemik iligi, yag dokusu ve dis
pulpasindan elde edilebilirler (40, 42, 43). Ayrica
dolasimda bulunurlar ve inflamatuvar bolgelere
yoneldikleri bilinmektedir (44).

Mezenkimal kdk hlcreler arasinda, dental pulpa
kok hicreleri benzersiz bir yetigskin kdk hlicre
kaynagi olarak tanimlanmistir (42). Dental pulpa
kok hucreleri, kdék hicre 6zelliklerini ve hicre
ylzey fenotipini hiicre kdltiri sartlarinda uzun
sire korumaktadirlar (45). Literatlrde
DPKH’lerinden ¢esitli buylme faktorleri ve sitokin
salgilandigi bildirilmigtir. Anjiyopoietin, VEGF ve
insiilin benzeri biyime faktéri baglayici protein
3 (IGFBP-3) dahil olmak Uzere anjiyojenik
faktorler, anjiyogenezi tesvik edebilen DPKH
tarafindan salgilanabilmektedir (46). Buna ek
olarak; DPKH’lerinin Kemik Morfogenik Protein 2
(BMP2), VEGF, TGF-B1 ve Fibroblast Buyime
Faktérd 2 (FGF-2) salgiladiklar da bilinmektedir
(47). Mezenkimal kok hucrelerin timdr bliylimesi
ve metastaz sirecindeki duzenleyici rolu
bilinmesine ragmen, DPKH'leri ve tumor hicresi

arasindaki etkilesimleri hentiz  yeterince
tanimlanmamistir.
TGF-super ailesi, hlcre buyumesini ve

farklilasmasini  duzenlemektedir. Memelilerde
TGFB1, TGFBR2, TGFBR3 ve TGFR1R2 dahil olmak
Uzere en az dort TGFB alt tipi bulunmustur;
ancak, TGFB1 en c¢ok c¢alisilan sitokindir.
TGFB1'in timor ilerlemesindeki rollinin, timor
asamasina bagh olarak ¢ok yonli oldugu
gOsterilmistir. Bu sitokin, bir blylime inhibitori
goérevi gormektedir. Epitel hiicre dongusinin
ilerlemesini engelledigi ve apoptozu destekledigi
gosterilmigtir ki, bunlar  birlikte  karsinom
baglangici ve ilerlemesi sirasinda tumor
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baskilayici roli oldugunu dusindirmektedir (48-
50). Ayrica, TGFB1'in epitelyal-mezenkimal gegisi
indikleme ve gelistrme yetenegi, TGFB1'in
timdr hicresinin migrasyonu ve invazyonunun
indiklenmesi ile iliskilendiriimesine yol
acmaktadir (51). Bu nedenle, TGFB1, malignant
doénusim ve anjiyogeneze katilan bir metastaz
indukleyicisi olarak da kabul edilmektedir (50, 52,
53).

TGFB1, cesitli dokularda kronik inflamasyonda
¢ok onemli bir rol oynamaktadir ve epitelyal-
mezenkimal gegis ve hicre disi matriksin
degisimi ile iligkilendiriimistir (54). MDA-MB-231
hicrelerinde  TGFB71in  epitelyal-mezenkimal
gegcis slrecini indikledigi ve metastazi tetikledigi
yapilan cgalismalarla gdsterilmistir (55-57). Elde
ettigimiz sonuglara gore; MDA-MB-231
hicrelerinin - DPKH’lerini  etkileyerek TGFB1
dretimi ve salinimini arttirdigi gérdimustir. Bu
durum in vivo timér ilerlemesinde, timor
mikrogevresinde  bulunan  tUmoér  hUcreleri
tarafindan etkilenerek metastatik sureci
hizlandiran faktorlerin Uretilmesini destekledigini
distndirmektedir. TGFBT’in, timor
ilerlemesinde 6nemli rolleri olan T hicreleri, NK
hicreleri, notrofiller, monositler ve makrofajlarin
anti-timor aktivitelerini  baskilamasi ve tumor
ilerlemesini desteklemesi de TGFB1’in tumor
mikrogevresinde etkili bir sitokin oldugunu
gOstermektedir (58).

Tang Y. ve arkadaglarinin yaptiklari ¢alismada,
kemik erimesi kaynakl hasarin oldugu durumda
TGFB1’in ortamda artisinin kemik mezenkimal
kok hicrelerinin (KMKH) hasarli bodlgeye gog¢
etme potansiyellerini arttirdigini géstermektedir.
Ayrica, kemik erimesi hasari olan hicrelerin
kosullu medyumlarinda  TGFB1’in inhibe
edilmesinin bu gog¢lu O6nemli Odlglide azalttigi
gOsterilmistir. Elde edilen sonuglar kemik hasari
durumunda artan TGFB1 sitokin seviyesinin,
KMKH’lerini hasarli bdlgeye gocinu indikledigi
goOstermektedir (59). Calismamizda MDA-MB-231
hicrelerinin, DPKH’lerini etkilerek TGFB1 sitokin
seviyesini  arttirdigi  gorulmektedir.  TUmor
hicrelerinin DPKH’lerinde TGFB1 salgilanmasini
indiklemesi inflamatuvar yaniti arttirarak timor
mikrogevresine  kOk hicrelerin  gé¢ etme
potansiyelini de  etkileyecek bir  ortam
olusturabilecegini akla getirmektedir.

Makrofaj inhibitér Sitokin 1, olarak da bilinen
GDF15, TGFpB ailesinin bir UOyesidir (14, 60).
GDF15'in  hicre dbénglsini durdurdugu ve
apoptoza yol agarak bir timoér baskilayici olarak
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islev gordigunu bildirmesine ragmen (60-62),
GDF15'in  pro-tumdrojenik  bir igleve sahip
oldugunu belirten calismalar da bulunmaktadir
(60, 61, 63, 64). Peake F. B. ve arkadaslarinin
yaptiklari ¢alisma ile GDF15’in, MDA-MB-231 ve
BT-474 hicrelerinde  E-Kaderin  (Epiteliyal
Kaderin) ekspresyonunu arttirdigi, N-Kaderin
(Noronal Kaderin) ve Vimentin ekspresyonlarini
da azaltarak epitelyal-mezenkimal gegisi ve
timdr  hicrelerinin - invazyonunu  tetikledigi
gosterilmistir (65). Calismamizda, MDA-MB-231
hicrelerinin, DPKH’lerini etkileyerek
mikrogevreye yiksek seviyede GDF15 sitokin
salgilanmasini saglamalari, timor hicrelerinin
mikrogevreyi yeniden dizenleyerek invazyon ve
migrasyon sureglerini kolaylastirmaya
calistiklarini disindurmektedir.

Yapilan c¢alismalarda hem TGFB1in hem de
GDF15'in timor ilerlemesini destekleyen rolleri
oldugu bilinmektedir. Ancak, bu sitokinlerin timor
mikrogevresinde artisinin sebepleri tam olarak
anlasilamamistir.  Yaptigimiz c¢alismada MDA-
MB-231  hdcrelerinin  timdér  mikrogevresini
etkileyerek TGFB1 ve GDF15 sitokin salinimlarini
arttirdigi gérilmektedir. Bu durumun da timoér
hlcrelerinin invaziv potansiyellerini arttirarak
metastazi kolaylastirabilecedi 6ngdorilmektedir.
Elde ettigimiz veriler tiumdr mikrogevresinde
sitokin  seviyelerinin  degdismesinin  tiumodre
yardimci bir mikrogevre yarattigini
g6stermektedir. Calismamizla DPKH’leri ile
meme kanseri hlcrelerinin birbirlerini etkileyerek

Kaynaklar

timdr mikrogevresinde degisiklige yol agtiklar
gOsterildi. Bu 6nverilerin, timdr mikrogevresinin
timor ilerlemesi ve metastazdaki rollerinin
tanimlanmasina yardimci olacak yeni ¢calismalara
Isik tutacagi gérusundeyiz.

SONUG

TUmor mikrogevresinde bulunan hicrelerin timor
mikrogevresinin  diizenlenmesindeki  rollerinin
arastiriimasini  amaglayan c¢alismamizda elde
ettiimiz sonugclar, timor hicrelerinin DPKH’lerini
etkileyerek tumor ilerlemesi ve metastaz ile
iliskilendirilen TGFB1 ve GDF15 sitokin salinimini
arttirdigini gOstermektedir. TUmor
mikrocevresinde artan TGFB1 ve GDF15
seviyelerini de timor hucrelerinin metastazlarini
kolaylastiracagi duisinilmektedir. Elde ettigimiz
bulgular, timoér hicrelerinin timéru ilerletmeye
yoénelik mikrogevre olusturduklarini isaret etmekte
ve bu fikre dayanarak bulgularimizin timor
mikrogevresindeki degisimlerin daha detayli
arastiriimasina dikkat ¢cekerek yeni calismalara
fikir olusturacagi goristndeyiz.
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Clinical and radiographic evaluation of femoral shaft fractures in a

pediatric population treated with titanium elastic nails

Titanyum elastik civi ile tedavi edilmis pediatrik populasyondaki femur saft
kiriklarinin klinik ve radyografik olarak degerlendirilmesi
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ABSTRACT

Aim: The main goal of study is to evaluate the clinical, functional and radiographic results of titanium
elastic nail (TEN), which is among the most preferred methods in the treatment of pediatric femoral
shaft fractures.

Materials and Methods: In this study, 33 patients, the ages of from 4 to14 years and weighing less
than 50 kg, who were diagnosed with femoral shaft fractures between January 2018 and December
2019 and operated on with the TEN method in our clinic, were evaluated retrospectively. The
demographic information of the patients, injury mechanism, fracture pattern, duration of surgery,
radiographic union time, degree of residual deformity in the coronal and sagittal planes after union,
nonunion rate, leg length discrepancy and postoperative weight-bearing times were examined.

Results: Femoral shaft fractures were seen 2.3 times more often in boys than in girls. Patients are
often injured as a result of high-energy trauma such as traffic accidents and falls from a height.
According to radiographic measurements, mean residual deformity of 3.23 + 2.46 degrees in the
coronal plane and 4.56 + 3.78 degrees in the sagittal plane was measured and a mean discrepancy of
1.36 + 0.85 cm was found between the two legs. Radiographic union time was calculated as 10.41 +
3.55 weeks on average.

Conclusion: If applied with the right indication and the right technique, the TEN method is extremely
important and successful in the treatment of femoral shaft fractures in pediatric patients younger than
15 years old and weighing less than 50 kg.

Keywords: Femoral shaft fracture, Flynn criteria, radiographic measurement, titanium elastic nail.

0z
Amag: Bu calismadaki amag¢ ¢cocuk femur saft kiriklarinin tedavisinde sik tercih edilen yéntemlerden
biri olan titanyum elastik ¢ivinin klinik, fonksiyonel ve radyografik sonuglarini degerlendirmektir.

Gerec¢ ve Yontem: Calismada Ocak 2018-Aralik 2019 tarihlerinde femur saft kirigi tanisi almis ve
klinigimizde titanyum elastik ¢ivi yéntemiyle tedavi edilmis, 4-14 yas arasi ve 50 kg altindaki 33 hasta
geriye dbéniik olarak degerlendirildi. Hastalarin demografik bilgileri, yaralanma mekanizmasi, kirik
paterni, cerrahi stiresi, radyografik kaynama siiresi, kaynama sonrasi koronal ve sagital planlardaki
rezidli deformite derecesi, kaynamama orani, bacak boyu egitsizligi ve ameliyat sonrasi yik verme
sdreleri incelendi.
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Bulgular: Femur saft kirigi erkek ¢ocuklarinda kiz gocuklarina gére 2,3 kat fazla gérilmustir. Hastalar
genellikle trafik kazasi ve ylksekten disme gibi yiksek enerjili travmalar sonucu yaralanmigtir.
Radyografik élgtimlere gbre koronal planda ortalama 3,23 + 2,46 derece, sagital planda ise 4,56 +
3,78 derece rezidii deformite diglilmiis olup, her iki bacak arasinda ortalama 1,36 + 0,85 cm esitsizlik
tespit edilmistir. Radyografik kaynama sliresi ise ortalama 10,41 + 3,55 hafta olarak hesaplanmistir.

Sonug: Dogru endikasyonla ve dogru teknikle uygulandigi takdirde titanyum elastik ¢ivi tedavisi,15
yasindan kliglik ve 50 kg’dan daha az pediatrik poplilasyondaki femur saft kiriklarinin tedavisinde son

derece 6nemli ve basarili bir yéntemdir.

Anahtar Sézciikler: Femur gaft kirigi, Flynn kriterleri, radyografik élgtim, titanyum elastik ¢ivi.

INTRODUCTION

Femoral shaft fractures, including supracondylar
and per trochanteric fractures, account for
approximately 1.6% of all fractures in the
pediatric population (1). They usually occur after
high-energy trauma such as a fall from a height
or a traffic accident. These fractures are
approximately 2.6 times more common in the
male population and have a bimodal distribution
between 2 and 12 years (1).

Although several classification systems have
been described for femoral shaft fractures, few of
them focus on pediatric patients (2). Regardless
of the classification system used, femoral shaft
fractures present challenges for orthopedic
surgeons due to the internal stability of the
fracture and the possibility of displacement (3).
The iliopsoas muscle pulls the proximal part into
flexion and external rotation, while the gluteus
medius muscle pulls it into abduction (4, 5). In
addition, the quadriceps, hamstrings and
adductor muscles play a role in the displacement
and shortening of the femoral shaft. The
combination of all these results in compressive
forces in the medial cortex and tensile forces in
the lateral cortex (2).

In the past, most pediatric femoral shaft fractures
were treated with skeletal traction and a hip spica
cast (6, 7). However, the biggest handicap of this
method was that the patient stayed in the hospital
for a long time. The treatment method has been
changing over time in parallel with the
development of many alternative osteosynthesis
methods such as external fixators, sub muscular
plates and intramedullary nails. Thanks to these
methods, the success of the treatment has
increased, and the costs of hospitalization have
decreased (8, 9).
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In recent years, titanium elastic nail (TEN), which
is frequently preferred in the treatment of femoral
shaft fractures in the pediatric population, have
been shown to be most appropriate (10, 11). TEN
is the most recommended method in the
treatment of displaced femoral shaft fractures in
children between 6-15 years and weighing less
than 50 kg (12). It is widely accepted in the
treatment of femoral shaft fractures, especially in
the transverse and short obliqgue pattern (13).
TEN has advantages such as being minimally
invasive and offering a short hospital stay, early
mobilization and low complication rates (13). In
addition, there is no risk of developing femoral
head osteonecrosis.

The aim of this study is to evaluate femoral shaft
fractures in a pediatric population treated with
TEN, considering the clinical and radiographic
results.

MATERIALS and METHODS

First of all, approval was obtained from the ethics
committee of our hospital for this study (ID: E2-
20-44 Date: 30/12/2020). Forty-five patients who
were admitted to the emergency department of
our hospital between January 2018 and
December 2019 and were treated with TEN for a
diagnosis of femoral shaft fracture were
evaluated retrospectively. The study’s inclusion
criteria were as follows: patients between 4-14
years, weighing less than 50 kg and diagnosed
with a closed femoral shaft fracture and treated
with  TEN. Exclusion criteria were as follows:
patients younger than 4 years and older than 14
years, patients weighing over 50 kg, those with
open fractures or pathological fractures, those
with additional fracture in the ipsilateral extremity,
patients with  congenital deformity and
musculoskeletal dysplasia and those without
regular clinical follow-up. Finally, the study
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continued with 33 patients who met these criteria.
The demographic information of the patients,
injury mechanism, fracture pattern, duration of
surgery, radiographic union time, degree of
residual deformity in the coronal and sagittal
planes after union, nonunion rate, leg length
discrepancy (LLD), and postoperative weight-
bearing times were recorded. In addition, patients
were categorized according to the Flynn criteria.
The parameters examined in the Flynn criteria
are presented in (Table-1).

Surgical technique

All patients were operated on under general
anesthesia. The fracture line was closed with
traction and the reduction was confirmed by
fluoroscopy. From the preoperative radiographs,
the medullary canal diameter of the patients was
measured; two TENs were selected to be 1/3 of
the diameter of the medullary canal (Figure-1).
Then, with the help of fluoroscopy, the distal
femur physis was determined and bilateral mini-
incision was made approximately 1 cm proximal
to the physis line. After opening the entrance
from the cortex to the medulla with the help of an
awl, the TEN, placed laterally and medially, were
advanced up to the greater trochanter and
femoral neck, respectively and fracture fixation
was completed. The operation was terminated
after fracture alignment was confirmed by
fluoroscopy.

Rehabilitation

All patients started knee and hip range of motion
(ROM) exercises on the same day after surgery.
All patients were discharged one day after
surgery. According to the radiographic and
clinical assessment, all patients were given
partial weight-bearing between 4-6 weeks and full
weight-bearing 8-10 weeks after the surgery.

Radiographic assessment

All patients underwent anteroposterior (AP) and
lateral femoral radiography every two weeks for
the first three months and monthly for three
months to one year. Control radiographs were
taken at regular intervals to determine residual
deformity. Union criteria were determined
radiographically with three of four cortex unions
and absence of pain during weight-bearing.

Radiographic measurements were made in the
clinic one year after surgery. The degree of
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residual deformity in the coronal and sagittal
planes was calculated by measuring the angles
between the alignments of the proximal and distal
parts to the fracture line. The LLD was found by
measuring the difference between the line
passing through each acetabular tear drops and
the lines passing through the lesser trochanters
parallel to this line on pelvis AP radiography.

Statistical analysis

All statistical analyses were performed using
SPSS 15.0 (SPSS Inc., Chicago, IL, USA). Data
are presented as mean = standard deviation (SD)
and minimum-maximum. The suitability of the
data to normal distribution was evaluated with the
Kolmogorov-Smirnov test and it was seen that all
data were suitable for normal distribution.

RESULTS

The patients had a mean follow-up period of 23.3
months and their demographic information is
shown in (Table-2). Femur shaft fractures were
seen 2.3 times more often in boys than girls.
There were patients in all age groups between 4-
14 years. The weight and height measurements
of the patients showed a wide distribution. When
evaluated according to body mass index (BMI),
underweight and normal weight children were
affected more by femoral shaft fractures than
overweight and obese children.

Injury mechanisms and fracture pattern
distributions of the patients are presented
respectively (Figure-2 and 3). It was observed
that the patients were predominantly exposed to
high-energy traumas such as traffic accidents
and falls from a height. When the fracture pattern
was evaluated radiographically, oblique fractures
were the most common, followed by transverse,
spiral, and butterfly fractures.

Table-3 shows the surgical and radiographic
evaluation of the patients. The mean duration of
surgery was less than one hour. When AP and
lateral radiographs were evaluated, the union of
three of the four cortices was considered as
radiographic union and the mean union time was
found to be 10.41 + 3.55 weeks (Figure-4 and 6).
In addition, patients began to weight-bearing
without pain approximately two weeks before the
mean time of radiographic union. Although there
was residual deformity in the coronal and sagittal
planes after fracture union on the radiographs,

Ege Journal of Medicine / Ege Tip Dergisi



the average values in both planes were
calculated below 5°. Although an average
lengthening of 1.36 + 0.85 cm was detected in
the affected extremity after union compared to
the healthy extremity, no clinical effects were
observed in any patients. In addition, no
rotational deformity was seen in any of patients
with clinical signs, even though radiographic
measurements were not performed.

When the results were evaluated according to the
four parameters included in the Flynn criteria, 28
of 33 patients had excellent and 4 had
satisfactory results, while only one patient had a
poor result.

Table-1. Functional results according to Flynn criteria.

Infection occurred in one patient at the incision
line in the early postoperative period. This patient
was treated with wound debridement and
antibiotic therapy without implant removal. In
another patient, revision surgery was performed
because of nonunion and loss of reduction in the
fracture line. The TEN in the femur were
removed, a thicker TEN was placed, and the
fracture line was grafted with an autograft
harvested from the iliac crest. In follow-up,
complete radiographic union was achieved in this
patient. There were no complications other than
these.

Excellent Satisfactory Poor
LLD (cm) <1 <2 >2
Malalignment (°) <5 5-10 >10
Pain None None Present
Complication None Minor and resolved Major and/or

lasting morbidity

LLD: Leg length discrepancy, (°): Angle

Table-2. Demographic characteristics of the patients.

Parameters Mean £ SD Min-Max
Gender (n)
Male 23
Female 10
Age (year) 8.23 +3.38 4-14
Weight (kg) 25.74 +12.26 9-48
Height (cm) 121.38 £ 17.85 88-162
Body mass index (kg/m?) 17.25 £5.04 11.24-32.45
n: Number of patients, SD: Standard deviation, Min: Minimum, Max: Maximum
Table-3. Information on surgical and radiographic evaluation of patients.
Parameters Mean £ SD Min-Max
Surgery time (minute) 51.45 + 18.92 27-71
Radiographic union time (week) 10.41 £ 3.55 7.4-19.7
Coronal plane residual deformity (°) 3.23+2.46 0-8
Sagittal plane residual deformity (°) 456 +3.78 0-11
LLD (cm) 1.36 £ 0.85 0-2.8
Post-surgery weight bearing time (week) 8.47 + 1.66 5.8-11.3

(°): Angle, LLD: Leg length discrepancy, SD: Standard deviation, Min: Minimum, Max: Maximum
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Figure-1. Titanium elastic nails used in the treatment
of femoral shaft fractures in the pediatric
population and surgical instruments used to
apply these nalils.

Injury mechanism of patients

= Simple fall
= Fall from a height

In-vehicle traffic accident
Non-vehicle traffic accident

37% 24% = Bicycle accident

Figure-2. The distribution of the patients according to
the injury mechanism is shown.

Fracture pattern of patients

= Transverse
= Obligue
Spiral

u Butterfly

Figure-3. The distribution of the patients according to
the fracture pattern is shown.
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Figure-4. Fracture of the femoral shaft seen in the AP
and lateral femoral radiographs of a 12-
year-old female patient who was brought to
the emergency room after a non-vehicle
traffic accident.

Figure-5. AP and lateral femur radiographs in the early

postoperative period of the patient treated
with titanium elastic nail.

Figure-6. In the AP and lateral femur radiographs

taken at the 10th week of the postoperative
follow-up of the same patient, complete
union was obtained in the fracture line.

Ege Journal of Medicine / Ege Tip Dergisi



DISCUSSION

Surgical or conservative management of femoral
shaft fractures in the pediatric population is still a
topic of controversy among orthopedic surgeons.
According to the literature, conservative
treatment methods may cause union defect, joint
stiffness, delayed functional recovery in older
children, prolonged hospital stay and increased
hospital costs (14). All of these complications
increase the frequency of surgical treatment of
femoral shaft fractures in the pediatric population.

In the surgical treatment of femoral shaft
fractures in the pediatric population, TEN has
surpassed other surgical techniques in recent
years due to high rates of union, early
mobilization, limited surgical dissection and short
hospital stay (15). Clinical and biomechanical
studies have shown that the TEN method applied
for lower extremity fractures in children and
adolescents is reliable, reproducible, effective in
fracture  union, minimally invasive and
biomechanically stable (16, 17). Forty-two
patients with femoral shaft fractures treated with
TEN were followed and all fractures healed in an
average of 88 days after the injury (18).
According to another study, 31 femoral shaft
fractures treated with TEN were followed
regularly and all fractures healed within 12 weeks
without delayed union (19). In our study,
radiographic union was obtained in all patients
except one in a mean of 10.41 weeks.
Radiographic improvement was obtained after
revision surgery in the sole case of nonunion and
we think that the problem was insufficient fixation
after the first surgery.

TEN is generally recommended for the treatment
of displaced femoral shaft fractures in patients
between 6-15 years and weighing less than 50 kg
(20). In one study, a high complication rate was
reported in children over 50 kg with displaced
femoral shaft fractures treated with TEN (21). In
another study, complications such as LLD and
malunion were detected in children over 50 kg
with displaced femur shaft fractures after the TEN
technique (22). In our study, due to the
complications that could have occurred, we did
not apply TEN for any patient over the age of 14
or heavier than 49 kg and we thus remained
within the recommended limits.

There are alternative techniques to TEN in the
surgical treatment of femoral shaft fractures in
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the pediatric population. In one study, 51 patients
who were diagnosed with femoral shaft fractures
and treated with TEN or locking compression
plate were evaluated retrospectively and
although equal results were obtained with both
treatments, shorter operation time, less blood
loss during surgery and shorter hospital stay
were observed in these patients (13). In another
study, it was reported that open reduction and
plate fixation should be avoided in the treatment
of pediatric femoral shaft fractures because
excessive soft tissue dissection leads to
displacement of the fracture line (3). In another
study, 38 patients with femoral shaft fractures
treated with TEN or bridge plating were
evaluated; no significant difference was found
between the two groups functionally or
radiologically and acceptable results were
obtained (23). In a similar study, 65 patients
treated with TEN or sub muscular plating were
retrospectively examined and although
functionally and radiologically equivalent results
were found, the duration of surgery, blood loss
during surgery and hospital costs were
significantly higher in the group treated with sub
muscular plating (24). In our study, although we
did not have a control group, we obtained
satisfactory radiographic and functional results in
33 patients treated with TEN. Surgery times and
radiographic union times were similar to those of
previous studies. In addition, we obtained
excellent or satisfactory results in 32 (97%)
patients according to the Flynn criteria.

LLD or residual angulation seen in the coronal or
sagittal plane after radiographic healing in
femoral shaft fractures in the pediatric population
is an important problem. Angulation of >10° in the
coronal plane, >15° angulation in the sagittal
plane, and LLD greater than 2.5 cm may lead to
poor clinical results (22). In a previous study, 24
patients who were treated for femoral shaft
fracture were evaluated retrospectively and
although varus deformity developed in four
patients and procurvatum deformity was seen in
one patient after radiographic healing, no clinical
effect was determined because all deformities
were <10° (25). In a similar study, means of 5°
varus and 5.4° procurvatum deformity were
observed after radiographic recovery in the
patient group treated with TEN, but these results
did not reflect negatively on the clinical results
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(23). In another study, 30 patients treated by the
TEN method were evaluated retrospectively, and
although an average of 3.2° varus, 0.53° valgus,
and 2.4° procurvatum deformities and a mean of
0.71 cm LLD were detected, none of the patients
were functionally affected (26). In our study, a
residual deformity of less than 5° in the coronal
and sagittal planes and an average LLD of 1.36
cm were obtained, but the patients did not
experience functional loss. We think that
obtaining good radiographic results affects the
future clinical and functional results.

Our study has some limitations: it is a
retrospective study and patients with femoral
shaft fractures who were treated only with TEN
were evaluated and we did not have a control
group. Although all radiographic measurements
were made by the same observer, there may
have been a margin of error since the
measurements were made manually. While
evaluating the patients according to the Flynn
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Cell-free supernatants of lactobacilli inhibit methicilin-resistant
Staphylococcus aureus, vancomycin-resistant Enterococcus and
carbapenem-resistant Klebsiella strains

Laktobasillerden elde edilen hlicresiz stziintlilerin metisiline direngli
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ABSTRACT

Aim: Antibiotic resistance is a major health problem. Recently, probiotics are used in the field of
alternative/supportive medicine. Thus, in this study, we aimed to evaluate the in vitro inhibitory effects
of four different cell-free supernatants (CFSs) of lactobacilli species (L. fermentum, L. plantarum, L.
acidophilus and L. rhamnosus) on clinically isolated Methicilin-resistant Staphylococcus aureus
(MRSA) strains, Vancomycin-resistant Enterococcus (VRE) strains, and Carbapenem-resistant
Klebsiella (CRK) strains.

Materials and Methods: Lactobacillus strains were grown in de Man Rogosa Sharpe broth; after
filtration, CFSs were diluted to obtain 25, 50, and 100% concentrations. Pathogen bacteria were
grown in tryptic soy broth with and without CFSs in a micro-plate. The bacterial growths were
measured using spectrophotometric method after four hours of incubation at 37°C. One-way ANOVA
followed by Dunnett’s multiple comparisons and Kruskal-Wallis test were used for statistical analyses.

Results: All tested CFSs at all concentrations were found to inhibit growth of MRSA, VRE, CRK
strains; the results were found statistically significant (p<0.0001). At 50% concentrations, all CFSs
were found to be most effective on MRSA growth. The CFSs of L.fermentum, L.acidophilus and
L.plantarum were found to be most inhibitory at 50% concentration on VRE growth. 50% diluted CFSs
of L.fermentum and L.plantarum were found to be effective on growth of CRK. All results were found
statistically significant (p<0.0001).

Conclusion: In our study, our results support that CFSs of lactobacilli strains inhibit growth of multi-
drug resistant bacteria. Their inhibitory effects were dependent on microorganisms and CFS
concentrations.

Keywords: Lactobacilli, Cell free supernatant, MRSA, VRE, CRK, growth inhibition.
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oz

Amag: Antibiyotik direnci biyliik bir saglik sorunudur. Son yillarda, probiyotikler alternatif/destekleyici
tip alaninda sik kullanilmaktadir. Bu nedenle, ¢alismamizda, dért farkli lactobacillus tiriiniin (L.
fermentum, L. plantarum, L. acidophilus ve L. rhamnosus) hlicresiz siziintiilerinin (cell-free
supernatant, CFS) etken olarak izole edilen metisiline direncli Staphylococcus aureus (MRSA),
vankomisine direngli Enterococcus (VRE) ve karbapeneme direncli Klebsiella (KRK) suslarinin
tiremeleri lizerine inhibitér etkilerini in vitro saptamayi amagladik.

Gereg ve Yoéntem: Lactobacillus suslari de Man Rogosa Sharpe sivi besiyerinde dretilmistir; hlicresiz
stziintiler %25, 50 ve 100'lik konsantrasyonlari elde etmek icin sulandiriimistir. Patojen bakteriler
mikroplaklarda, farkli konsantrasyonlarda CFS igceren ve icermeyen triptik soy buyyonda Uretilmiglerdir.
Uremeler, 37°C’deki dbrt saatlik inkiibasyon sonunda spektrofotometrik yéntemle &lgiilmiistiir.
Istatistiksel analizler, one-way ANOVA kullanilarak, Dunnettin ¢oklu karsilastirma testi ve Kruskal-
Wallis test ile gergeklestirilmigtir.

Bulgular: incelenen tiim CFS konsantrasyonlarinin MRSA, VRE ve KRK suslarinin liremelerini inhibe
ettigi saptanmig; sonuglar istatistiksel olarak anlamli bulunmustur (p<0.0001). Tim CFS’lerin %50’lik
konsantrasyonlarinin MRSA suslarinin (remesine en etkili konsantrasyon oldugu belirlenmistir.
L.acidophilus, L.fermentum ve L.plantarum CFS’lerinin %50’lik konsantrasyonlarinin VRE suslarinin
tiremesine en etkili konsantrasyon oldugu bulunmustur. L.fermentum ve L.plantarum CFS’lerinin
%50’lik konsantrasyonlarinin, KRK dremesini en etkili bicimde inhibe eden konsantrasyon oldugu
saptanmugtir. Tim sonuclar istatistiksel olarak anlamli bulunmugtur (p<0.0001).

Sonug: Calismamizda sonucglarimiz denenen tiim laktobasil CFS’lerinin ¢odul antibiyotik direncgli
bakterilerin (remesini inhibe ettigini desteklemektedir. Bu inhibitér etkileri, mikroorganizmalara ve
CFS’lerinin konsantrasyonlarina bagl olarak degiskendir.

Anahtar Sézciikler. Lactobacillus, hiicresiz siiziintii, MRSA, VRE, KRK, lireme inhibisyonu.

INTRODUCTION

Multi-drug resistance is a very big problem all
over the world leading to treatment failures of
nosocomial and community-acquired infections
and responsible for high morbidity-, mortality
rates, increasing of health charges. Resistance to
various beta-lactam antibiotics generated by
different mechanisms is prevalent in Gram-
negative and Gram-positive bacteria (1, 2). In the
last few years, it has been reported that the rates
of colistin resistance in Gram-negative bacteria
are increasing (3, 4). Besides, multi-drug
resistant bacteria isolated from nosocomial
infections such as  vancomycin-resistant
Enterococcus (VRE) strains and methicilin
resistant Staphylococcus aureus (MRSA) strains
become a concerning problem after horizontally
transferring of vancomycin resistance from VRE
to MRSA strains (5, 6).

In the last few decades some alternative
treatment and/or preventive strategies were
investigated (1, 7, 8). Some previous studies
suggested that probiotics can be used both for
the protection from infectons and as
supplementary drugs for the treatment of
infections especially caused by multi-drug
resistant pathogens (9-15). Probiotics are
characterized as living microorganisms that
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provide to promote host health (16). Lactobacillus
species are known as the major probiotic
microorganisms that have protective roles
against pathogens by competing, secretion some
antimicrobial substances against them, and
supporting the host immune system (17-20).

In our study, it was aimed to investigate the
effects of cell-free supernatants (CFSs) obtained
from different lactobacilli (Lactobacillus
fermentum ATCC 9338, Lactobacillus plantarum
ATCC 14917, Lactobacillus acidophilus ATCC
314 and Lactobacillus rhamnosus ATCC 53103)
on the growth of clinically isolated Methicilin-
resistant  Staphylococcus aureus (MRSA),
Vancomycin-resistant Enteroccoccus (VRE) and
Carbapenem-resistant Klebsiella strains (CRK).

MATERIALS and METHODS

Bacteria

In the present study, 30 MRSA strains, 30 CRK
strains, 30 VRE strains were isolated from
patients administered to Saghk Bilimleri
University, Faculty of Medicine, Haydarpasa
Numune Hospital, Istanbul Yeni Yizyil University
Faculty of Medicine, Gaziosmanpasa Hospital
and Istanbul University, Istanbul Faculty of
Medicine, respectively. MRSA and CRK strains
were isolated from various clinical samples
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(Table-1) and VRE strains were isolated from
rectal swab samples.

The antimicrobial susceptibilities were
determined by the disk diffusion method and
automatized systems (VITEK-2) according to the
European Committee on Antimicrobial
Susceptibility Testing (EUCAST) guidelines.

L. rhamnosus ATCC 53103, L. fermentum ATCC
9338, L. acidophilus ATCC 314 and L. plantarum
ATCC 14917 were investigated in the present
study. These particular strains were chosen
according to their widely usage in various
products such as gums, fruit drinks, and medical
tablets which are mainly available in both
markets and pharmacies (21, 22).

Before the experiments, we stored all strains at

-80 °C.

Table-1. MRSA and CRK strains isolated from various
clinical samples

Sample MRSA CRK

Blood culture 11 14
Ulcer swab 7 -
Tracheal aspiration 7 3
Sputum 1 1
Tissue biopsy 2 1
Abscesses / free 1 2

abdominal fluid
Urine 1 9

Media and culture conditions

For the experiments, MRSA, VRE, and CRK
strains were cultured in Tryptic Soy Broth (TSB)
at 37 °C in aerobic conditions for 24 hours. For
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1:2 diluted CFS

isolation of lactobacilli, de Man Rogosa Sharpe
(MRS) broth was used, bacteria incubated under
anaerobic conditions at 37°C for 48 hours.

The overnight cultures of lactobacilli were
centrifuged at 4000 rpm for 30 minutes at 4 °C
then the supernatants were filtered by using a 0.2
um filter (23). In the experiments, diluted (25%
and 50%) and non-diluted cell-free supernatants
(CFSs) from each of the lactobacillus strains
were used to determine the most effective
inhibitory concentration.

The detection of growth alterations of MRSA,
CRK, and VRE strains in the presence of cell-
free Lactobacilli supernatants

The initial concentrations of bacteria were 10’
CFU/mL. Bacteria were cultured into TSB alone
(as control) and TSB added different CFSs of
lactobacilli (80 pl TSB+ 20 ul bacteria and 100 pl
CFS). We incubated all strains at 37 °C for 4
hours and the growth was measured according to
their absorbance values at 600 nm. The
differences in optic density values obtained from
control and experimental conditions were
compared. All experiments were repeated twice.

Statistical analysis

Statistical analysis was determined using one-
way ANOVA followed by Dunnett's multiple
comparisons test and Kruskal-Wallis test.
Multiple comparisons were made at a level of
P<0.05.

RESULTS

In the present study, we found that all CFSs at all
concentrations inhibited MRSA growth. (Figure-
la-1c) and the difference was statistically
significant (p<0.0001). All 50% diluted-CFSs
have been found most effective on MRSA strains
(Figure-1b).

1:4 diluted CFS

Fig. 1b Fig. 1c

Figure-1. The effects of various lactobacilli CFSs on the growth of MRSA strains. The significance of growth
inhibition was determined by comparing growth under control conditions (only MRSA growth, without
CFS). The statistical analysis was done using one-way ANOVA followed by Dunnett's multiple
comparisons test. The significant differences were at p <0.0001 level.
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Figure-2. The effects of various lactobacilli CFSs on the growth of VRE strains. The significance of growth
inhibition was determined by comparing growth under control conditions (only VRE growth, without
CFS). The statistical analysis was done using one-way ANOVA followed by Dunnett's multiple
comparisons test. The significant differences were at p <0.0001 level.
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Figure-3. The effects of various different lactobacilli CFSs on the growth of CRK strains. The significance of
growth inhibition was determined by comparing of growth under control conditions (only CRK growth,
without CFS). The statistical analysis was done using one-way ANOVA followed by Kruskal-Wallis test.

Significant difference at p<0.0001 level.

All tested CFSs and their concentrations were
also found to decrease the growth of VRE
strains, and these results were statistically
significant (p<0.0001) when compared to control
(Figure-2a-2c). L. fermentum’s non-diluted-CFS
has been found as the most effective
antibacterial compound on VRE strains (Figure-
2a). All CFSs, except CFS of L. rhamnosus, at
50% concentration were found to the most
inhibitory effect on VRE growth than other
concentrations (Figure-2b).

All tested CFSs at all concentrations were found
to reduce the growth of CRK strains (Figure-3a-
3c). The growth reduction was found to be
statistically significant (p<0.0001) for all CFSs.
50% diluted-CFSs of L. fermentum and L.
plantarum have been found as the most effective
antibacterial compounds on CRK strains (Figure-
3b).
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DISCUSSION

It is well known that antibiotic resistance is a
major and growing problem in the treatment of
infectious diseases, thus alternative strategies
are investigated. In our study, we evaluated the
in-vitro inhibitory effects of various CFSs
obtained from lactobacillus species on clinically
multidrug-resistant MRSA, VRE, and CRK strains
which are known as concerning resistance
patterns all around the world.

It has been reported that lactobacilli can increase
the phagocytosis of macrophages and prevent
the colonization of pathogens by competing with
other microorganisms and/or by providing
hydrogen peroxide, lactic and organic acids,
bacteriocins and bio-surfactants to modulate
environmental conditions (24-28). In accordance
with these effects, it is well known that lactobacilli
are the most investigated probiotics; their
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preventive and supportive effects against
pathogens have been detected in experimental
studies and clinical trials (9-15, 29-32). Previous
studies have proven that lactobacilli and their
CFSs have effects on growth, adhesion, invasion,
biofilm formation, oxidative damage, bacterial cell
membrane permeability and gene expression of
microorganisms (24, 33-35). Moreover, some in
vivo studies also supported these inhibitory
effects of lactobacilli (15, 32).

In recent years, attention is directed to the
inhibitory effects of probiotics on multi-drug
resistant, problematical bacteria. Onbas et al.
(2019) reported that CFS of L. plantarum strain
inhibited the growth of different MRSA strains
isolated from skin infections and they suggested
that, a product of L. plantarum represents a
proper strategy for bio-control against wound
infections (32). In Malaysia, CFSs of six different
L. acidophilus strains isolated from honey
samples were shown to inhibit the growth of
multi-drug resistant bacteria (S. aureus, S.
epidermidis and B. subtilis strains) in a pH-
dependent manner (9). Therefore, acidic pH of
CFSs was found to be important for their
antibacterial effects. Similarly, Bhola and
Bhadekar (2019) showed that the mixed cell
lysate of different lactobacilli strains inhibited the
growth of multi-drug resistant Staphylococcus
isolates at a rate of 85% (10). We found that
CFSs of all lactobacilli strains we tested have
inhibitory effect on growth of MRSA strains.
Particularly, we found that the most effective
inhibitory concentration was 50% for all CFSs.
Thus, it seems that lactobacilli products have an
important potential for the prevention of S. aureus
growth.

There are also many studies reporting effects of
CFSs obtained from various lactobacilli on
problematical resistant Gram-positive bacteria
other than MRSA (36-38). Naderi et al. (2014)
indicated that L. acidophilus, L. casei and L.
rhamnosus have no antagonistic effect against
multi-drug resistant Enterococcus species which
were isolated from urinary tract infections (14). In
contrast to these results, Sun et al. (2009)
concluded that L. rhamnosus decreased the
growth of E. faecalis (39). Similarly, Thanh et al.
(2010) have shown that the metabolites of
different L. plantarum strains’ combinations
inhibited the growth of S.Typhimurium, E.coli, L.
monocytogenes and VRE (40). This result is
consistent with those obtained by Mahdi et al.
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(2012), CFSs of L. fermentum obtained from
vaginal swabs shown to have significant
antibacterial activity on E. faecalis and E. faecium
strains (41). In line with these studies, our
findings indicated that all lactobacilli CFSs at all
concentrations had an antibacterial effect on VRE
strains. Moreover, when we used the non-diluted
CFSs, we found that L. fermentum had the most
antagonist effect than others. It is worthy to note
that CFSs of L. acidophilus, L. fermentum and L.
plantarum, at 50% concentrations were found to
be most effective.

Similar findings were reported in studies on
growth of gram-negative bacteria (11, 12, 14, 22,
25, 34, 35, 42). Chen et al. (2019) have shown
that L. paracasei, L. plantarum and L. rhamnosus
strains inhibit the growth of carbapenem-resistant
Escherichia coli and Klebsiella pneumoniae
strains (11). Fedorova et al. (2017) have
suggested that L. rhamnosus, L. reuteri and
Lactobacillus helveticus had significant
antagonistic activity against multiple antibiotic-
resistant Klebsiella pneumoniae strains (43). The
study conducted by El Mokhtar et al. (2020) has
shown that L. acidophilus’s CFS reduced the
growth of ESBL producing K. pneumoniae and P.
aeruginosa strains in a time-dependent manner.
They also concluded that usage of CFS may
become an effective strategy to overcome
infections caused by these resistant bacteria
(12). Raras et al. (2019) showed that the cell
viability rate of K. pneumoniae strain isolated
from a patient with severe pneumonia decreased
to 29.77% in the presence of CFS of lactobacilli
isolated from kefir (44). On the contrary to these
results, Naderi et al. (2013) reported that L.
acidophilus, L. casei, and L. rhamnosus have no
antagonistic effect against multi-drug resistant K.
pneumoniae and Enterobacter species isolated
from urinary tract infections. They also found that
only the growth of E. coli strains was inhibited in
the presence of CFSs which are defined as
resistant to 8 or 9 different antibiotics. L. casei
was reported as the most effective probiotic (14).
Inconsistent with Naderi, Saud et al. (2020)
detected that CFSs of lactobacilli strains isolated
from milk, were shown to have no inhibitory
effects on multi-drug resistant Klebsiella and
Shigella species; however it was shown that S.
aureus, E. coli, Salmonella Paratyphi, Salmonella
Typhi, Pseudomonas, Proteus, Acinetobacter
strains were inhibited in the presence of CFSs
(45). Gumus et al. (2020) have shown that the
growth and biofilm formation of clinically isolated
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Uropathogenic E.coli (UPECs) were inhibited in
the presence of L. rhamnosus, L. fermentum, L.
acidophilus and L. plantarum CFSs (42). In the
present study, we found that all CFSs and all
concentrations have inhibitory effect on CRK.
Furthermore, L. fermentum and L. plantarum’s
CFSs at 50% dilutions were found to be the most
effective against CRK.

CONCLUSION

Consistent with other studies, our results have
shown that the inhibitory effects of CFSs of
lactobacilli were found to vary depending on
lactobacilli species, pathogens and concentration

With regard to our results, it is obvious that CFSs
of L.acidophilus, L.fermentum, L.plantarum and
L.rhamnosus inhibited the growth of MRSA, VRE,
and CRK strains most effectively at 50%
concentration. In accordance with previous
studies, we expect, these findings will contribute
for the development of alternative and preventive
strategies for infectious diseases.
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Investigation of the computerized tomography histogram analysis in
distinction of distal ureteral stone and pelvic phlebolith

Distal lireter tas! ile flebolit ayrimimda bilgisayarl/ tomografi histogram analizinin
yerinin aragtiriimasi
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ABSTRACT

Aim: The aim of our study is to investigate the efficacy of the region of interest (ROI) and histogram
analysis method in cases where distal ureteral stone and phlebolith distinction cannot be made in
abdominal computed tomography (CT) with the stone protocol.

Materials and Methods: A total of 100 adult patients (> 16 years old) with stones =3 seen in the distal
third of the ureter on their tomography and 100 adult patients with pelvic phleboliths 23 were included
in the study. For histogram analysis, the ROl measurement was conducted at the largest dimension
with the most selectable edges using the hand-drawing tool.

Results: A total of 100 adult patients (> 16 years old) with stones =3 seen in the distal third of the
ureter on their tomography and 100 adult patients with pelvic phleboliths =3 were included in the study.
For histogram analysis, the ROl measurement was conducted at the largest dimension with the most
selectable edges using the hand-drawing tool.

Conclusions: Histogram analysis can be used to differentiate between distal ureteral stone and pelvic
phleboliths and may contribute to the diagnosis without additional examination.

Keywords: Distal ureteral stone, phleboliths, computed tomography, histogram analysis.

oz

Amag: Calismamizin amaci; tag protokollii abdomen bilgisayarli tomografi (BT)'de, distal (ireter tasi ile
flebolit ayriminin yapilamadigi durumlarda, ilgi alani (IA) ile histogram analizi yénteminin bu iki durumu
ayirt edebilmekteki yerinin aragtiriimasidir.

Gereg ve Yéntem: Tomografilerinde distal (reter tagi bulunan 100 erigkin hasta (>16 yas) ile pelvik
fleboliti bulunan 100 eriskin hasta segildi. Ureter distal 1/3 kesimde gériilen 23 mm tas ve 23 mm
pelvik fleboliti olan hastalar ¢alismaya dahil edildi. Histogram analizi igin IA 6l¢iimii el gizim araci
kullanilarak, sinirlari en net segilebilen kenarlardan en genis boyutta élglilerek Hounsfield Unit (HU)
degeri elde edildi. ilgi alani igindeki her bir piksel igin 6lgiilen X-isini ateniiasyon degerlerinin
istatistiksel hesaplamalari yapildi.

Bulgular: Histogram analizinde hesaplanan 13 farkli parametre iki grup arasinda kargilastirildi.
Standart deviyasyon (SD), minimum, maksimum, varyans ve kurtosis degerleri istatistiksel olarak
anlamli (p<0.05) bulundu.

Sonug: Histogram analizi distal lireter tagi ile pelvik flebolit ayriminda kullanilabilecek ek incelemeye
gerek kalmadan taniya katki saglayabilecek bir metot olabilir.

Anahtar Sézciikler: Distal lireter tagi, flebolit, bilgisayarli tomografi (BT), histogram analizi.
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INTRODUCTION

Urinary system stone disease is the third most
common urological disease after infection and
prostate pathologies and is a common cause of
acute lateral pain (1). In urinary system stone
disease, non-contrast CT has high sensitivity and
specificity in the diagnosis of ureter stones
particularly (2, 3). However, in some conditions, it
can be difficult to differentiate stones, especially
in the distal ureter from pelvic phleboliths in this
localization. Classic methods cannot always
make this differentiation (3). As a result of two
different studies investigating CT findings in the
separation of pelvic phleboliths and distal ureter
stones, they had contradictory results regarding
the place of the radiolucent center in diagnosis.
As a result of the study of Arac M et al. and
Traubici J et al., a radiolucent center cannot be
used to differentiate phleboliths from distal
ureteral stones on unenhanced CT in patients
with acute flank pain and suspected ureteral
obstruction. Thin-slice CT revealed a round
contour in 97% of phleboliths with 93%
specificity. Central lucency is a characteristic
finding of pelvic phleboliths on thin-slice CT. This
finding can therefore be used in combination with
roundness as a problem-solving tool in
differentiating phleboliths from distal ureteral
stones (4, 5).

In a study by Boridy | C et al. the tail sign has a
sensitivity of 65% and a specificity of 100% in
differentiating phleboliths from ureteral calculi.
Although the tail finding is specific in
distinguishing these two entities, it has been
shown to have low sensitivity (6).

In another study by Heneghan J P et al., the rim
sign was present in 105 of 136 ureteral calculi
(77%) and 20 of 259 phleboliths (8%) and yielded
a sensitivity of 77% and a specificity of 92% for
distinguishing a ureteral calculus from a
phlebolith (7).

The histogram is a series of numbers, often
displayed as a bar graph, a distribution of
numbers showing the specific grey value of the
pixels within the structure. The distribution in an
area or relationship involving grey-colored pixel
levels allows objective evaluation and
interpretation and can give an idea about the
micro-environment of tissue. There are many
studies regarding histogram analysis particularly
in the diagnosis and follow-up of tumoral lesions,
and other than in the field of oncology, especially
of liver or lung fibrosis (8-11).
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However, there are also limited studies in the
literature that have used histogram analysis in
the differentiation of stones and phleboliths. Lee
et al achieved high diagnostic values in terms of
shape and texture parameters with their artificial
intelligence program with a limited number of
patients. For the internal texture features,
skewness and DHV (difference histogram
variation) showed statistical differences between
ureter stones and vascular calcifications
(p<0.05). The performance of the ANN (Artificial
Neural Network) was evaluated by examining the
area under the ROC curves (AUC, Az). The Az
value was 0.85 for the shape parameters and
0.88 for the texture parameters (12).

Mannil et al. analyzed the ESWL success status
and the texture analysis properties of the stones
in their phantom studies. This phantom study
demonstrates the proof-of-principle of TA (texture
analysis) for CT images of urinary calculi for
identifying patients being suitable for successful
ESWL. The information provided by TA has the
potential of altering disease management by
triaging patients suffering from the symptomatic
urinary stone disease to either SWL or URS,
which must be proven in future in vivo studies
(13).

The aim of the current study was to investigate
whether or not CT histogram analysis can
contribute to the differentiation of stones and
phleboliths in a large series, when a hyperdense
structure is localized in the distal ureter tract. In
this study, the diagnosis of ureteral stone and
phleboliths is to compare CT histogram
parameters retrospectively in the patient groups
that were decided radiologically and clinically by
consensus. From the data to be obtained, it was
to reveal which parameter has the potential to
work when these two distinctions cannot be
made clear.

MATERIALS and METHODS
Patient population

The study was approved by the Clinical Research
Local Ethics Committee, which waived the need
for written informed consent.

Retrospective screening of consecutive samples
of the abdominal CT images of adult patients
applied with the stone protocol with an initial
diagnosis of urolithiasis according to the clinical
and laboratory test findings on presentation with
the complaint of lateral pain at the Emergency
Department and different clinics of a tertiary level
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hospital were made. A total of 100 adult patients
(>16 years) were determined with distal ureter
stone on tomography and 100 adult patients with
pelvic phleboliths were selected. Patients with
stones =23mm seen in the ureter distal third and
those with pelvic phleboliths>3mm were included
in the study. Patients were excluded if abdominal
CT was taken with oral or IV contrast material, if
tube voltage other than 120 kVP was used, if age
was <16 years, or if stones or phleboliths were
<3mm. Patients for whom stone and phlebolith
differentiation could not be made radiologically
were excluded from the study.

Image acquisition

The CT examination of the patients was applied
with TOSHIBA Aquilion ONE (Toshiba Medical
Systems, Nasu, Japan) and TOSHIBA Alexion
(Toshiba Medical Systems, Nasu, Japan)
devices. The tomography images were taken at a
common voltage of 120 kVp in both devices. For
both devices, window width was set at 400 and
window level at 40. The examination was made
with the patient positioned supine on the
tomography table with the arms above the head.
After adjusting the gantry angle to zero, starting
by taking the anterior-posterior topogram, the
acquisition plan was formed by setting the area to
include the region between the kidney upper pole
(approximately T12 vertebra) and the base of the
bladder (symphysis pubis) and the pilot image
was taken. The distance between the T12
vertebra and the symphysis pubis was scanned
on the scanogram. Slices 3mm in thickness were
obtained and reconstructed to 1.5 mm. In both
devices, the automatic exposure control system
was used.

Image analysis

The images of the patients determined with
retrospective screening were evaluated on a
workstation (27-inch iMac, Apple Inc, Cupertino,
88 CA, USA). The measurements of stone size,
phlebolith size, and histogram analysis were all
performed on the workstation by the same
radiologist (we used Osirix MD as software in this
workstation). When necessary, sagittal and
coronal reformatted images were formed with the
program and examined. The diagnosis of ureter
stone was made from direct visualization of the
stone within the ureter and with supporting
secondary findings such as hydronephrosis,
hydroureter, tissue rim signs around the ureter, or
increased linear-circular density in the peripheral
fatty tissue.
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Phlebolith diagnosis was made from the
presence of adjacent vascular structures and a
comet- tail sign. The comettail signis helps
distinguish a ureteric calculus from
a phlebolith and strongly favors the latter. The
size measurements of the stones and phleboliths
were made on the largest axis (axial, sagittal, or
coronal) compared to the longest axis. Placement
of the region of interest (ROI) for the histogram
analysis was made by magnifying the image as
much as possible, then manually drawing from
the borders which could be most clearly selected
at the largest size. The HU value of each pixel
within the ROI was transferred to an XML file
(eXtensible Markum Language) (Figure-1). The
histogram analysis was calculated on the XML
files using MATLAB vn 2009b software (MATTix
LABoratory, Mathworks Inc, Natick, USA).

In the histogram analysis, the following
parameters were examined: mean, standard
deviation (SD), minimum, maximum, median,
variance, entropy, uniformity, size L% (mean low
values from the area remaining below SD), size
M% (mean area remaining below SD), size U%,
skewness and kurtosis. The level of diagnostic
effect of these parameters in the differentiation of
stones and phleboliths was determined by
calculating the threshold values with ROC
analysis.

Figure-1. Insertion of ROI for histogram analysis on the
workstation and then export to the XML file.

Statistical analysis

Data obtained in the study were analyzed
statistically using SPSS wvn. 22.0 software
(Statistical Packages for the Social Sciences,
SPSS version 22.0). Conformity of the data to
normal distribution was assessed with the
Kolmogorov-Smirnov  test and variance
homogeneity was tested with the Homogeneity of
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Variance test- the Levene statistic. Normal
distribution was seen with a value of p>0.05 in
the normality test tables. In the comparisons
between the groups, the Independent t-test was
used as data were normally distributed.
Categorical variables were stated as number (n)
and percentage (%) and numerical variables as
meanzstandard deviation (SD). A value of p<0.05
was accepted as statistically significant. For the
SD, minimum, maximum, variance, and kurtosis
values in the histogram analysis, cutoff threshold
values were estimated with the ROC curve

(receiver operating characteristics) and the
sensitivity and  specificity = values  were
determined. All the values were stated as
meanzSD.
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Figure-2. ROC curves of SD, minimum, maximum,
variance, and kurtosis values.

RESULTS

The 200 patients included in the study comprised
72 (72%) males and 28 (28) females in the stone
group and 58 (58%) males and 42 (42%) females
in the phlebolith group. All patients were in the
age range of 16-92 years. In the stone group, the
mean age was 40.88 + 17.83 years and in the
phlebolith group, 49.58 % 16.58 years. No
statistically significant difference was determined
between the groups in respect of age or gender
(p<0.01).

The 13 parameters examined in the histogram
analysis are shown in (Table-1).

The parameters of SD, minimum, maximum,
variance, and kurtosis values were determined to
be statistically significant between the stone and
phlebolith groups (Figure-2).
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Table-1. Parameters calculated with histogram analysis.

Mean

Minimum

Maximum

Median

Standard deviation (SD)

Entropy (irregularity)

Uniformity

Variance

Size L% (% of pixels below -1 of SD)
Size M% (% of pixels between -1 and +1 SD)
Size U% (% of pixels above +1 of SD)
Skewness

Kurtosis

The standard deviation mean values were
determined to be statistically significantly higher
in the stone group (238.64 + 64) than in the
phlebolith group (298.74 + 110.53) (p<0.001).
The minimum values in the histogram analysis
were statistically significantly lower in the
phlebolith group (-35.87 + 88.14) than in the
stone group (41.69 + 71.35) (p<0.001). The
mean maximum values were determined to be
statistically significantly higher in the phlebolith
group (950.33 £ 318.27) than in the stone group
(851.72 + 338.84) (p<0.035).

The variance mean values in the histogram
analysis were statistically significantly higher in
the phlebolith group (101343.60 + 69182) than in
the stone group (66372.59 + 53613.35)
(p<0.001). The mean Kkurtosis results were
determined to be statistically significantly higher
in the stone group (1.99 + 0.4) than in the
phlebolith group (1.88 £ 0.2) (p<0.025).

The area under the curve (AUC) of the SD value
accepted as statistically significant (p<0.05) in
the histogram analysis evaluation was 0.663 in
the ROC analysis. When the cutoff value of
241.86 was selected for SD, sensitivity was
calculated as 70% and specificity as 61% in
stone-phlebolith differentiation. The AUC of the
minimum value was 0.757 in the ROC analysis.
When the cutoff value was selected as 1, the
sensitivity was calculated as 76% and specificity
as 72% in the differentiation of stone-phlebolith.
The AUC of the maximum value was 0.600.
When the cutoff value was selected as 800.50,
the sensitivity was calculated as 72% and
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specificity as 57% in the differentiation of stone-
phlebolith.

The AUC of the variance value was 0.663. When
the cutoff value was selected as 58499.35, the
sensitivity was calculated as 70% and specificity
as 61% in the differentiation of stone-phlebolith.
The AUC of the kurtosis value was 0.588. When
the cutoff value was selected as 1.894, the
sensitivity was calculated as 59% and specificity
as 54% in the differentiation of stone-phlebolith.

DISCUSSION

Although non-contrast CT has extremely high
sensitivity and specificity in the determination of
ureter stones, it may be difficult to differentiate
distal ureter stones in particular from pelvic
phleboliths in this localization. The aim of this
study was to evaluate the potential of histogram
analysis to be able to make this differentiation in
similar conditions. Of the 13 parameters
examined, a statistically significant difference
was determined between the two groups in
respect of the SD, minimum, maximum, variance,
and kurtosis values (Figure-2). In the ROC
analysis, the minimum value was determined to
have the highest level of diagnostic efficacy in the
differentiation of stones and phleboliths.

In a 2007 study by Kilinc et al, CT was found to
have a sensitivity of 96.4% and specificity of
100% in the diagnosis of ureter stones (2). In
1995, Smith et al. reported that non-contrast CT
had a sensitivity of 97% and specificity of 96% in
showing ureter stones. However, in the
differentiation of urinary system stones from
phleboliths, classic findings such as the tissue
rim sign, linear-circular density in the perinephric
fatty tissue, the comet-tail sign, and central
lucency were shown not to make any contribution
to the differentiation (3).

Histogram analysis is the examination with
statistically-based programs of data expressing
the appearance, structure, and organization of
the parts of an object on an image. The
histogram of a structure is the number of pixels in
the structure showing a certain grey value. The
distribution in an area or relationship involving
grey-colored pixel levels allows objective
evaluation and interpretation and can give an
idea about the micro-environment of tissue.
Parameters such as mean, variance, and
standard deviation (SD) can be produced from
the histogram formed from these obtained
numbers (14). There are studies in current
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literature related to the place of histogram
analysis in the diagnosis and follow-up of
treatment of tumoral lesions in particular.

SD measures the extent of the data set. In other
words, it states whether or not the data
components are gathered close to the mean, or
scattered everywhere. A large SD indicates that
values are spread over a larger area. As one of
the histogram analysis parameters, the SD
shows the extent of the structured content
measured with the IA value. In the current study,
a statistically significant difference  was
determined between the SD values of the two
groups in the examinations made for stones and
phleboliths (p<0.05) (Figure-2).

Another parameter of the histogram analysis that
emerged as statistically significant in this study
was the minimum value. This expresses the
smallest numerical value in the histogram
distribution. The minimum value in the histogram
analysis in this study was found to be statistically
significant for stone-phlebolith differentiation
(p>0.05). When these values are examined, it
can be seen that the stone SD remains in a
narrower range and phlebolith SD is in a wider
range. This indicates that the internal structure of
phleboliths is more heterogenous, which is
explained by higher mean values. The stone
structure can be said to be more homogenous
than that of phleboliths.

Statistically, variance is the arithmetic mean of
the square of the deviations from the means of all
the data values in the data set. The variance
used in the current study as one of the
parameters of histogram analysis shows the
distribution of the values in the stones and
phleboliths measured with ROIl. It was a
significant parameter for the differences in the
microstructures of the distal ureter stones and
pelvic phleboliths (p<0.05). When these mean
values were examined, the smaller values
obtained for stones showed that the
microstructures of the stones were more
homogenous and the extent of distribution was
narrower.

The maximum values in the current study were
also a significant histogram analysis parameter
(p<0.035). The maximum parameter expresses
the highest value in the histogram distribution. In
other words, it is the highest numerical value in
the histogram analysis. It shows the peak point of
the distribution. The maximum values in the
phlebolith cases were statistically significantly
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higher than those of the stone cases (p<0.035).

The meaning of the word kurtosis can be
expressed as lowness. Kurtosis is a concept
related to the lowness or sharpness of the
graphic distribution of the variable values
observed in the data. The kurtosis value of
variables with normal distribution is statistically
zero. If the kurtosis value of a variable is positive,
the distribution has a sharp appearance, and if it
is negative, the distribution is flat/low in
appearance. The X-ray attenuation values and
HU values of the stones and phleboliths obtained
in this study with ROl were examined and the
kurtosis parameter was found to be statistically
significant in the histogram analysis (p<0.05).

There were some limitations to this study,
primarily that the numbers of patients in the stone
and phlebolith groups were low. Second, the age
ranges in the groups were different, which can be
explained by the development of phleboliths
being a process that increases with age. Thirdly,
as this was a retrospective study, the diagnosis
of the ureter stones could not be confirmed
clinically in most. In some cases where the stone
was removed in an out-of-hospital setting or was
spontaneously expelled, this information was not
in the hospital records system. Another limitation

manually. Marking with an automatic or semi-
automatic segmentation method allows the
process to be repeatable. As the measurements
were taken by a single radiologist, inter-observer
and intra-observer agreement were not
evaluated. In the data collection process of our
study, a sufficient nhumber of cases with both
stone and phleboliths could not be reached, so
they were not included in the study. This creates
a limitation for our study. Studies comparing
visual CT findings and histogram analysis results
can be performed.

CONCLUSION

When clinical and radiological differentiation is
not possible in patients with distal ureter stone
and pelvic phlebolith localized in this tract, it
seems to be possible to make this differentiation
with histogram analysis, with computer software
on a workstation without the need for additional
imaging or radiation. The use of SD, minimum,
maximum, variance, and kurtosis parameters for
this purpose facilitates diagnosis. Therefore, the
standard addition of automatic histogram analysis
software on workstations seems to be necessary
for routine radiology practice.
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Plevral sivi kolesterol diizeyinin eksiida ve transiida ayirirmindaki roli
Role of pleural fluid cholesterol level in discrimination of transudates and exudates
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0z
Amag: Plevral sivilarin tanisinda, transida (T)-ekstuda (E) ayriminin yapilmasi énemlidir. Bu

calismanin amaci, Light kriterleri ile plevral sivi kolesterol diizeyini igeren tekli, ikili ve Ggla testlerin, T-
E ayinmindaki duyarlilik ve 6zgulligunua belirlemektir.

Gere¢ ve Yontem: Calismaya plevral sivi nedeniyle basvuran 145 hasta dahil edildi. Plevral sivi
kolesterol diizeyi (PSKD) 245 mg/dL (tekli test); PSKD 245 mg/dL veya plevral sivi LDH diizeyi >kan
normal LDH’sinin %45 (ikili test); plevral sivi protein >2,9 g/dL, PSKD 245 mg/dL, plevral sivi LDH
dizeyi >kan normal LDH’sinin %45 (uglu test) olarak tanimlandi. Kesin taniya uygun beklenen plevral
sivi tipi altin standart olarak degerlendirmeye alindi.

Bulgular: Calismaya alinan 139 hastada, kesin taniya uygun beklenen plevral sivi tipi olgularin
%81’inde eksiida; %19’unda transiida olarak belirlendi. Eksidatif plevral siviyi saptamada, tekli testin
kesin taniya uygun beklenen plevral sivi tipi ile karsilastirilmasinda iki grup arasinda sinirda anlamhlik
saptandi (p=0.05). ikili ve (¢l test degerlendirmelerinde ise iki grup arasinda istatistiki anlamli fark
saptandi (p<0.001). Tekli testin duyarlhdi %88,5, 6zgullugu %84,6; ikili ve Ug¢lu testin ise duyarlihgi
%100 olmasina karsin, 6zgullikleri disuktu (sirasiyla, %46,1 ve %42,3).

Sonug: Hasta grubumuzdaki bulgular, eksidatif plevral sivinin saptanmasinda plevral sivi kolesterol
dizeyini iceren tekli, ikili veya Ugli testlerin, Light kriterlerinin yerine kullanilabilmesini
desteklememistir.

Anahtar Sozciikler: Plevral sivi, kolesterol, ekslida.

(Bu galigma, Tiirkiye Solunum Arastirmalari Dernegi 37. Yillik Kongresinde (14-17 Ekim 2017, izmir) sézIi sunum
olarak sunulmustur.

ABSTRACT

Aim: It is important in the diagnosis of pleural effusions is to make a discrimination between
transudates (T) and exudates (E). The purpose of our study is to measure the sensitivity and
specificity of Light’s criteria and single,double and triple tests including pleural liquid cholesterol in
discrimination of T-E.

Materials and Methods: This study included 145 patients. Pleural fluid cholesterol>45 mg/dL(single
test) or pleural fluid LDH greater than 45% upper limit of normal blood LDH was defined as exudates
(double test). Pleural fluid protein >2.9 g/dL or pleural fluid cholesterol>45 mg/dL or pleural fluid LDH
greater than 45% upper limit of normal blood LDH was defined as exudates (triple test). The expected
type of pleural effusion to be appropriate for definitive diagnosis was considered as the gold standard.
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Results: When a total of 139 patients were grouped according to their definitive diagnosis, the
expected type of pleural effusion was determined as exudative in 81% and transudative in 19%. In the
detection of exudative pleural fluid, single test was compared with definitive diagnosis and borderline
significance was found between the two groups (p=0.05). In the double and triple test assessments,
there was a statistically significant difference between the two groups in both analyzes (p<0.001). The
single test had a sensitivity of 88.5%, a specificity of 84.6%. Both the double and triple tests had a
sensitivity of 100%, but their specificity rates were lower (respectively,46.1% and 42.3%).

Conclusion: The results obtained in our study group did not support that single, double or triple test
can be used in the detection of exudative pleural fluid instead of Light's criteria.

Keywords: Pleural effusion, cholesterol, exudate.

Our study was presented as an oral presentation at the 37. Annual Congress of Turkey Respiratory Society (14-

17 October 2017, Izmir).

GiRiS
Plevral sivilar, akciger hastaliklar i¢inde sik
karsilasilan problemlerden biridir. Genel

populasyonda, her yil iginde her 1000 Kkisinin
4’inde plevral sivi saptandidi kabul edilir (1).
Plevral sivilarin tanisindaki ilk adim, sivinin
transida (T) veya eksuda (E) ayriminin
yapilmasidir. Bu ayrim sonucuna goére, nedensel
iliski kurularak plevral siviya sebep olan birincil
sorunun tanisina ulasilabilir. Fakat ¢ogu zaman
eksudatif plevral sivilarda plevral siviya 6zgun
tedavi gerekmektedir.

Gindmuzde T ile E ayriminda Light kriterleri
(plevral sivi LDH dizeyi>serum LDH normal Ust
sinirinin ~ 2/3’4, plevral sivi/serum LDH>0,6,
plevral sivi/serum protein>0,5) en ¢ok kullanilan
parametrelerdir (2). T-E ayriminin yapilmasi
tedavi algoritmasini belirlemektedir. T
ozelligindeki plevral sivilar kalp yetmezligi, siroz
ya da bdbrek yetmezligine bagli sivilardir ve
yaklasim altta yatan hastalidin tedavisidir. E
ozelligindeki sivilar ise tiberkiloz, pndmoni ya da
maligniteye bagli olabilir ve tedavi icin ileri
inceleme yapilmasi gerekmektedir (3).

Kolesterollin plevral sivida bulundugu, uzun
sureden beri bilinmesine ragmen plevral sivida
kolesterol diizeyinin artis nedeni bilinmemektedir.
Ozellikle siliform karakterdeki plevral sivilar igin,
I6kosit ve eritrositlerin  ekstravazasyonu ve
dejenerasyonu kabul edilebilir bir agiklamadir.
Ayrica, kolesterol birikimine sebep olarak artmig
permeabilite, kronik kalp ve bdbrek hastaliginda
kullanilan  yodun dilretik tedavisi sonucu
kolesterol kaybi olmaksizin sivi kaybina bagl,
rolatif kolesterol yilkselmesi ve kandan koken
alan lipoproteinler de suglanmistir (4).

Son yillarda ikili test ve Uglu test kurali olarak
adlandirilan, kolesterol diizeyini de iceren testler
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yardimiyla  plevral sivida T-E  ayrimina
gidilebilecegine dair galismalar yayinlanmistir (5).
Boylelikle es zamanli bir kan tetkikine gerek
kalmadan plevral sivinin  T-E ayriminin
yapilabilecegi 6ngorilmustir.

Calismamizin amaci kesin nedeni saptanmis
plevral sivili olgularda Light kriterleri, plevral sivi
kolesterol, LDH ve protein diizeyinden olusan;
tekli, ikili ve Uugli testlerin T-E ayirimindaki
duyarlilik ve 6zgulligind degerlendirmektir.

GEREG ve YONTEM

Calismaya, Mayis 2016 - Mayis 2017 tarihleri
arasinda, klinigimize plevral sivi nedeniyle
basvuran 145 hasta alindi. TUm hastalara rutin
uygulama olan torasentez uygulandi ve
biyokimya tetkikleri i¢cin kan alindi. Plevral sivi
total protein, LDH, total kolesterol, kan LDH ve
total protein ile klinik tani icin gerekli diger
tetkikler yapildi. Hastalardan demografik veriler,
saglikla iligkili veriler ( sigara oykusu (paket yil),
alkol kullanimi, tdberkiloz &ykusu, gegirilmis
cerrahi Oykusl, asbest maruziyeti), eslik eden
tibbi  durumlar (hipertansiyon, diyabet, kalp
yetmezligi, koroner arter hastalidi, bobrek
yetmezIigi, karaciger sirozu) ile ilgili bilgiler alindi.
Kalp yetmezligine bagh plevral sivi tanisi; akciger
grafisinde kardiyomegali, ekokardiyografi
bulgulari, uygun klinik durum ve dilretik tedaviye
alinan yanit ile dogrulandi. Bébrek yetmezligine
bagli plevral sivi tanisi; uygun klinik durum, kan
Ure-kreatinin duzeyleri ve renal ultrasonografi
bulgulari ve tedaviye alinan yanitla elde edildi.
Romatolojik hastaliga bagl plevral sivi tanisi igin
uygun laboratuvar sonuglari ile birlikte romatoloji
uzmani goérlist arandi. Tilberkiloza bagh sivi
tanisi, plevra biyopsisinde kazeifiye grantlomun
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ya da aktif akciger tliberkilozlu hastalarda plevral
sivida lenfosit hakimiyetinin  gortlmesi ile
belirlendi. Hastada yiksek ates, 6ksurik, purilan
balgam oOykisi ve ldkositozla birlikte; akciger
grafisinde yeni gelisen infiltrasyon ve plevral sivi
olmasi, verilen antibiyoterapiye yanit alinmasi
durumunda da parapnémonik sivi tanisi konuldu.
Antibiyotik tedavisi ile dizelmeyen akciger
infiltrasyonlari ve plevral sivida %10’dan fazla
eozinofil saptanan bir hastada tani, eozinofilik
plevral sivi olarak degerlendirildi. Ampiyem,
hemotoraks ve silotoraks tanilarinda plevral
sivinin  gérinima ve biyokimyasal analizi ile
degerlendirme yapildi. Pl formunda plevral sivi
varliginda, gram boyama veya plevral sivi
kiltirinde mikroorganizma saptanmasiyla
ampiyem tanisi elde edildi. Silotoraks tanisi
plevral sivi renginin beyaz veya sitli kahverengi
renginde olmasi, plevral sivi trigliserit dizeyinin
>110 mg/dl olmasi ile kesinlestirildi. Plevral sivi
hematokrit degeri, periferik kan hemotokrit
degerinin en az %50’si kadar ise hemotoraks
olarak deg@erlendirildi. Mezotelyoma ve malign
plevral sivi tanisi da malign hilcre sitolojisi
velveya biyopsi materyalinde malign patoloji
saptanmasi ve immunohistokimyasal boyama ile
elde edildi. Akciger kanserli hastalarda, plevral
sivi/biyopsi ile yapilan o6rneklemede malignite
tanisi gosterilemeyen plevra sivilar “paramalign
sivi” olarak tanimlandi. Plevral sivi incelemeleri
ve klinik izlemle malignite saptanmayan, plevra
biyopsisi “nonspesifik plérit® olarak raporlanan
olgular benign olarak kabul edildi. Kalp
yetmezligi, boébrek ve karaciger yetmezligine
bagl sivilar transtdatif plevral SIVI;
parapndmonik sivi, malign veya tiberkiloz
plevral sivi, ampiyem, paramalign ve nonspesifik
plérit tanisi olanlar ise eksudatif plevral sivi
olarak adlandirildi. Kesin tani konulamayan
olgular, prospektif olarak 1 yil boyunca izlendi.
Klinik, laboratuvar ve plevral sivi sonuglar tekrar
degerlendirildi. izlem sonunda elde edilen tani,
altin standart olarak degerlendirmeye alindi. Bir
yilin sonunda hastanemize basvurmayan ve

telefon ile iletisim kurulamadi@i icin takibi
yapllamayan hastalar degerlendirme  disi
birakildi.

Plevral sivi kolesterol dizeyi (PSKD) 245 mg/dL
veya plevral sivi LDH dizeyinin kan LDH
laboratuvar normal dizeyinin yizde 45’inden
biylk olmasi durumunda, sivi eksida olarak

Cilt 60 Sayi 4, Aralik 2021 / Volume 60 Issue 4, December 2021

tanimlandi (ikili test) (5). Plevral sivi protein >2.9
g/dL, PSKD 245 mg/dL veya plevral sivi LDH
dizeyinin kan LDH normal dlzeyinin ylzde
45'inden bilylk oldugunda, sivi yine ekslda
olarak degerlendirildi (Uglu test) (6). Her iki testte
de bir kriterin karsilanmasi yeterli bulundu.

istatistiksel analizler SPSS 18.0 (Statistical
Package for Social Sciences) ve MedCalc
programiyla yapildi. T-E ayrimi i¢in kullanilan
yontemler (tekli test, ikili test, tgli test ve Light
kriterleri), kesin taniya uygun beklenen plevral
sivi  tipiyle karsilastinlarak uyum katsayisi
(kappa) hesaplandi. Kesin taniya uygun beklenen
plevral sivi tipi ile tanisal test sonuglari arasindaki
farkhlik, Mc.Nemar Testi’'yle degerlendirildi.
Tanisal test sonuglarinin 6zgullik, duyarhlik,
pozitif ve negatif prediktif degerleri (sirasiyla,
PPD, NPD) hesaplandi. PSKDnin T-E
ayirimindaki tanisal niteliginin arastiriimasi igin
ROC analizi yapildi. Kolesterolin eksuda-
transudayr  belirlemedeki  kesim  degerinin
belirlenmesi icin  Youden indeksine bakildi.
Eksudatif plevral siviyi saptamada %88.5
duyarlilik ve %84.6 6zgullik ile ROC analizinde
saptanan PSKD >44 mg/dl, sinir deger olarak
alindi [AUC: 0.926 (%95 CI 0.87-0.96), SE:0.03,
p<0.0001] (Sekil-1). Literatirde bahsedilen 45
mg/dl sinir degerinin yerine, ¢calismamizda ROC
analizi ile saptanan 44 mg/dl sinir degeri
kullanildi. Tim istatistiksel karsilastirma
testlerinde 1. tip hata pay! a:0.05 olarak belirlendi
ve cift yonli olarak test edildi, "p" degerinin
0.05'ten kuguk olmasi durumunda gruplar arasi
fark, istatistiksel olarak anlamli kabul edildi.

Calismamiz icin hastanemiz bilimsel
degerlendirme kurulundan onay alindi
(11.05.2016-sayi:446).

Sekil-1. ROC analizi ile plevral sivi kolesterol degeri.
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BULGULAR

Calismaya plevral sivi nedeniyle tetkik edilen 145
hasta alindi. Alti hasta, izlem randevularina
gelmedigi ve telefon ile iletisim kurulamadidi igin
calismadan cikarildi. YUz otuz dokuz hasta
calisma grubunu olusturdu. Ortanca yas 66 (16-
86) olan hastalarin demografik 6zellikleri Tablo-
1’de gosterilmistir. Hastalarin %67’si (93 hasta)
erkek, %33'U0 (46 hasta) kadindi. Doksan alti
(%69) hastada sigara kullanim oyklisi mevcut
idi. Hastalarin %72’sinde (100 hasta) pléreziye
eslik eden en az bir ek hastalik saptandi. En sik
gorilen ek hastaliklar; akciger malignitesi (%25),
akciger digi  maligniteler (%12) ve kalp
yetmezligiydi (%14).
Tablo-1. Hastalarin demografik 6zellikleri.
KARAKTERISTIKLER SAYI (%)
64 (16-86)
93 (%67) / 46 (%33)
96 (% 69) / 43 (% 31)

Yas ortanca (yil)
Cinsiyet (erkek / kadin)
Sigara oykiisii (var / yok)
Ek hastalik (var / yok) 100 (% 72) / 39 (%28)
Akciger malignitesi 35 (%25)
Akciger digi maligniteler 17 (%12)

Kalp yetmezligi 20 (%14)
Plevral sivi yeri

Sag 73 (%52)

Sol 40 (%29)

Bilateral 26 (%19)

Hastalar kesin taniya gdére gruplandirildiginda
beklenen plevral sivi tipi, 113 hastada (%81)
ekslda, 26 hastada (%19) transtda olarak
belirlendi. Hastalarin ekstida prevalansi %81,29
olup kesin tani dagihmi Sekil-2’de gdsterilmisgtir.
Kesin taniya goére transtida olan 26 hasta
degerlendirildiginde, hastalarin 20’sinde PSKD
<44 mg/dl; 6 hastada ise plevral sivi kolesterol
dizeyinin = 44 mg/dl oldugu gorildi. Hastalarin
26’sinda (%19) bilateral plevral eflizyon izlendi,
ancak 26 hastanin 11’inde eksudatif plevral sivi
mevcuttu.

Eksudatif plevral siviyi saptamada, PSKD >44
mg/dl olan sinir deger (tekli test), kesin taniya
uygun  beklenen plevral sivi tipi ile
karsilastirildidinda; 104 hastada (%75) eksuda
saptanirken, 35 hastada (%25) translida saptandi
ve iki grup arasinda sinirda anlamlilik saptandi
(p=0,05). TekKli testin duyarliigi %88,5, 6zgulligu
ise %84,6 bulundu. Light kriterlerine gére 117
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hasta (%84) ekslida, 22 hasta (%16) transida
olarak degerlendirildi. ikili teste gore 127 hasta
(%91) ekslda, 12 hasta (%9) transida olarak
degerlendirilirken; Ucll teste goére 128 hastada
eksiida (%92), 11 hastada (%8) transiida
saptandi (Sekil-3). ikili ve Ugli test, kesin taniya
uygun  beklenen plevral sivi tipi ile
karsilastirildiginda; her iki analizde de iki grup
arasinda istatistiksel olarak anlamli fark oldugu
goruldi (p<0,001). Light kriterleri, ikili test, Ggla
test ve PSKD’nin (tekli test); duyarlilik, 6zgullik,
pozitif ve negatif prediktif degerleri (Tablo-2)’de
gOsterildi.

Metastatik malign plevral sivi I ::
Parapnémonik plevral sivi I s
Kalp yetmezligi R
Paramalign plevral sivi R

Nonspesifik plorit IR 5
Ampiyem, hemotoraks,silotoraks I

Plevral mezotelyoma [N 5

Tuberkiitoz [ 4
Bobrek ve karaciger yetmezligi | E

Tani

Eosinofilik plérezi I 1
Romatolojik hastalik I

Asbest maruziyeti l 1

Sekil-2. Plevral siviya neden olan hastaliklarin
dagihmi.

Hasta saplan

g
; _
i
i _
o
7 -

"

€

g

&

..................

Siniflandirma kriteri

Sekil-3. Siniflandirma kriterine gére eksuida-transiida
Oranlart.

Tablo-2. Duyarhlk, 6zglllik, pozitif ve negatif prediktif

degerleri.
Duyarhlik  Ozgiillik PPD NPD

Light %97 %73,1 %94 %
kriterleri ©97,3 073, ©94,0 ©86,3
Tekli 0 0 0 0
test 88,5 %6846  %96,1 %628
ikili test 94100 %46,1 %88,9 %100
Uglii

test %100 %42,31 %88,2 %100
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TARTISMA

Calismamizda, PSKD (kesim degeri; >44 mg/dl)
kullanilarak saptanan eksldatif plevral sivi, kesin
taniya uygun beklenen eksudatif plevral sivi ile
karsilastirildiginda sinirda anlamh fark saptandi.
ikili ve Uclii test ile elde edilen eksudatif plevral
siviyla, kesin taniya uygun beklenen plevral sivi
karsilastirildiginda ise istatistiksel olarak anlamli
fark oldugu goéruldd. Light kriterleri ile kesin
taniya uygun beklenen sivi tipi arasinda ise
anlaml fark izlenmedi.

Literatlrde, bu alanda metodolojik yonden farkh
calismalar mevcuttur. Bu c¢alismalarda altin
standart olarak, kesin taniya uygun beklenen sivi
tipi ya da Light kriterleri kullanildi (7-9). Hamal ve
ark’larinin yaptigi calismada, 62 hastanin plevral
sivi sonuglari kesin taniya uygun beklenen
plevral sivi tipi ile karsilastirildi; hastalar kesin
taniya gore gruplandiriidiginda, beklenen plevral
sivi tipi, %69,4’Unde eksida, %30,6’sinda
transida olarak belirlendi. PSKD >45 mg/dI
olarak alindiginda, duyarliik %97,7, 6zgullik ise
%2100 olarak bulundu. Pearson korelasyon testi
ile plevral sivi/lkan protein oranin, kesin taniya
uygun beklenen plevral sivi tipi ile yapilan
korelasyon degeri 0,591 olarak saptanirken,
PSKD’nin ise 0,963 saptandi. Eksudatif plevral
siviyl saptamada kesin tani altin standart
alindiginda, PSKD’nin plevral sivi/kan protein
oranina gore istatistiksel olarak daha anlamh
oldugu saptandi (p<0,0001) (10). Calismamizda,
bu calismanin aksine; eksudatif plevral siviyi
saptamada PSKD igin sinirda bir anlamlilik
saptandi.

Ayse ve arklarinin, plevral sivi saptanan 81
hastayr degerlendirdikleri calismada, altin
standart olarak, bizim ¢alismamizdaki gibi, kesin
tanilya uygun beklenen plevral sivi tipi alindi.
Hastalarin 36’s1 (%44,4) translda, 45’i (%55,6)
ise eksuda olarak degerlendirildi. Gruplar arasi
total plevral sivi  kolesterol  sonuglarina
bakildiginda, ekstida grubunda degerlerin anlamli
olarak yuksek oldugu izlendi (p<0,0001) (11).
Plevral sivi kolesterol kesim degerini 55 mg/dI
olarak alindiklarinda, duyarlihk %73,3, 6zgullik
%83,3, PPD %84,6 ve NPD %71,4 saptandi.
Plevral sivi/serum kolesterol oraninda ise 0,3
kesim noktasi alindidinda; duyarlihk %91,1,
6zgllluk %80,6, PPD %85,4 ve NPD %87,9
olarak bulundu (11). Calisma sonucunda ise hem
PSKD hem de plevral sivi/serum kolesterol
oraninin; Light kriterlerine gdre daha dusuk
etkinlik oraninda kaldigini  gésterildi  (11).
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Calismanin  sonuglari
uyumlu bulundu.

Srinath ve ark’larinin, 53 hastanin torasentez
sonugclarini, Light kriterleri ve PSKD ile kesin
taniya uygun beklenen plevral sivi tipi ile
karsilastirdiklari galismada ise hastalar kesin
taniya gére gruplandiginda beklenen plevral sivi
tipi; 34 hastada (%64) ekslida, 19 hastada (%36)
ise translida olarak saptandi (12). PSKD, 45
mg/dl olarak kullanildiginda (duyarhlik %97,06,
0zgullik %94,74), Light kriterlerine gbre eksudatif
plevral siviy1 saptamada istatistiksel olarak daha
anlamli bulundu (p<0,0001). Plevral sivi protein
ve kolesterol deg@erleri birlikte kullanildiginda ise
en iyi duyarhlik ve 6zgullik degerlerine ulasildidi
goruldi (sirasiyla %82.93, %100) (p<0,0001) (
12). Calismamizda, hasta sayisi bu ¢alismadan
ylksek olmasina ragmen, eksldatif plevral siviyi
saptamada PSKD igin sinirda bir anlamhlik
saptandi.

Rio de Janerio Universitesinde yapilan
arastirmada, Light kriterlerine gore eksida olarak
saptanmis 79 plevral sivili hasta degerlendirildi
(13). Eksudatif sivilardaki ortalama kolesterol
dizeyi 90,4 mg/dl bulundu (13). PSKD’nin,
eksudatif siviyi saptamadaki duyarliligi %97,2,
O0zgulligu ise %85,7 saptanmis olup eksudatif
plevral sivilari saptamada Light kriterleri yerine
kullanilabilecegi sonucuna varldi (13). Bu
c¢alismada PSKD’nin rutin pratikte kullanimi igin
anlamli bir sonu¢ ¢ikmis olsa da; PSKD dedgil,
ortalama  plevral sivi  kolesterol  dizeyi
kullaniimasi, ¢alismamiz ile arasindaki en 6nemli
farki olusturdu.

Elizabeth ve ark’larinin yaptidi, eksudatif plevral
sivlyl saptamaya yonelik farkli caligmalarin analiz
edildigi meta-analizde,1866 hasta degerlendirildi.
Burada da altin standart olarak kesin taniya
uygun plevral sivi tipi alindi. Eksudatif plevral
sivlyl saptamada en uygun PSKD, 55 mg/dl
saptanirken (duyarlilik %85-94, o6zgullik %95-
99), bu degerin ekslUdatif plevral siviyi
saptamada kullanilabilecegi belirtildi (14). Bu
calismadaki PSKD, bizim ¢alismamiza gére daha
yuksek dizeyde saptandi. Ayrica farkl galisma
sonuglarinin degerlendiriimesi ve hasta sayisinin
yuksek olmasi, galisma sonuglarimiz arasindaki
farki aciklayabilir.

Chakradhar ve ark.larinin 60 plevral sivi tanih
hastayr degerlendirdikleri g¢alismada ise; Light
kriterlerine gore 43 hastada ekslida, 17 hastada
transuda saptandi. PSKD, 18 hastada <55 mg/dl;
42 hastada ise =55 mg/dl olarak bulundu. Light

bizim calismamiz ile
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kriterleri ve PSKD, benzer duyarhlik ve 6zgullik
ile eksudatif plevral siviya ait 43 hastanin
42’'sinde dogru sonucu verdi (duyarlihk %200,
O6zgullik %94.44) (p<0,00001 )(15). Calisma
sonucunda, net bir sekilde, PSKD’nin Light
kriterleri  yerine kullanilabilecegi belirtilse de
calismamizin sonuglari bu calismayi
desteklemed.i.

Pierre ve ark’larinin yaptigi ¢alismada ise 311
hasta degerlendirildi, plevral sivi biyokimyasal
sonuglarini  bilmeyen ki klinisyen tarafindan
hastalar incelendi; olgularin klinik, radyolojik ve
patolojik degerlendirme sonucunda kesin tanilari
belirlendi. 269 hastada (%86,5) ekslda, 42
hastada (%13,5) transtda saptandi (16). ROC
analizi ile PSKD igin en uygun kesim degeri 40
mg/dl olarak bulundu. Calismada PSKD >40
mg/dl veya plevral sivi LDH dizeyinin kan LDH
laboratuvar normal dizeyinin 0,6’sindan buylk
olmasi beraber dederlendirildiginde, en iyi tanisal
gecerlilige sahip oldugu ve Light kriterlerine Ustln
oldugu gésterildi (p=0.01) (16). Bu c¢alismadaki
PSKD igin saptanmis kesim degeri ve kesin
taniya uygun Dbelirlenmis ekslida oranlari
calismamizla cok benzer bulundu.
Calismamizdaki hasta sayisinin bu c¢alismaya
gore belirgin disik olmasi farkli sonuglarin elde
edilmesine neden olmus olabilir.

Kolesterolln, eksldatif plevral siviyi saptamadaki
kesim degerini hesaplamak igin yapillan ROC
analizinde literatir ile benzer sonuglar elde edildi.
Calismamizda, PSKD (>44 mg/dl) i¢in duyarlilik
%88,5, Ozgullik %84,6, pozitif prediktif deger
%96,1 ve negatif prediktif deger %62,8 olarak
saptandi. Ikili ve Uglu testin ise duyarliigi %100
olmasina kargin, 6zgulllikleri distuk bulundu
(sirasiyla, %46,1, %42,3). Calismamizda, kesin
taniya uygun beklenen plevral sivi tipi ile Light
kriterlerine goére belirlenen plevral sivi tipi
arasinda benzer sonuglar elde edildiginden
istatistiksel olarak anlamlilik saptanmadi. Kesin

Kaynaklar

taniya uygun beklenen plevral sivi tipi ile tekli test
arasinda da sinirda bir anlamlilik saptandi ve bu
nedenle duyarhlik ve ézgulligu ylksektir. Ancak,
ikili ve Uglu test ile kesin taniya gore beklenen
plevral sivi tipi arasinda ters yénde bir istatistiksel
anlamlilik saptandi, ikili ve Gg¢lu testin duyarlilik
ve Ozgulligunin dusidk olmasi bu sonugla
aciklanabilir.

Calismamizin bazi kisithhklari bulunmaktadir.
Hasta sayimiz literatlrdeki gogu galismaya goére
yuksek olsa da, sonuglarin genellesebilmesi igin
daha fazla hasta sayisina ait calismalara ihtiyag
vardir.  Malignite tanisi olan hastalarda,
paramalign plérezi olarak tanimlanan grupta,
objektif verilerle kesin tani elde edilemedidi igin,
bu durum galismamizin sonuglarini etkileyen bir
faktor olabilir. Calismamizda, kesin taniya goére
transiida olan 26 hastanin 6’'sinda PSKD’nin 244
mg/d| oldugu saptandi. Bu hastalar
incelendiginde 6 hastanin hepsinde dilretik
tedavi altinda iken torasentez yapildigi gézlendi.
Bu durum sonuclarimizi etkileyen bir faktér olsa
da dilretik tedavi altinda, plevral sivi kolesterol
dlzeyinin yanlis pozitifligi ile aciklandi.

SONUG

Sonug olarak; PSKD (kesim degeri;>44 mg/dl), T-
E ayriminda sinirda bir anlamh fark olusturdu.
ikili ve Uiclu test ise istatistiksel olarak anlamli bir
fark vyaratti. Hasta grubumuzda elde edilen
sonuglar, eksudatif plevral sivinin saptanmasinda
plevral sivi  kolesterol, LDH ve protein
dlzeylerinden olusan tekli, ikili veya Uglu testin,
Light  kriterlerinin  yerine  kullanilabilmesini
desteklemed..

Cikar gcatigsmasi: Bu yayina iligkin yazarlarin her
hangi bir cikar catismasi yoktur. Bu cgalisma
sonucunu etkileyebilecek her hangi bir maddi
destek alinmamsgtir.
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Gunubirlik anestezi uygulamalarimiz ve gelisen komplikasyonlar

Our practices of outpatient anesthesia and complications

Cengiz Sahutoglu Nursen Karaca Semra Karaman Nuzhet Seden Kocabas
Isik Alper Meltem Uyar Fatma Zekiye Askar

Ege Universitesi Tip Fakiiltesi Anesteziyoloji ve Reanimasyon Anabilim Dali, izmir, Tiirkiye

0z
Amag: Tibbi teknolojideki ve monitdrizasyondaki gelismeler glnubirlik cerrahi uygulamalarinda hizh
bir artisa neden oldu. Bu ¢alismada glnibirlik anestezi sonuglarimizin sunulmasi hedeflendi.

Gereg ve Yontem: Gunubirlik cerrahi gegiren 907 hasta prospektif gdzlemsel olarak ¢alismaya alindi.
Acil hastalar, ameliyathane digi anestezi uygulamalari ve anestezi ekibinin eslik etmedigi operasyonlar
calisma disi birakildi. Hastalara yapilacak isleme gére genel anestezi, rejyonal anestezi veya sedo-
analjezi uygulandi. Komplikasyonlarla iliskili risk faktorleri ile demografik veriler, anestezi yontemi,
intraoperatif ve postoperatif degiskenler arasinda istatiksel anlamlilik arastirildi.

Bulgular: Hastanemizde Subat 2020’de 2194 hasta operasyona alindi. Hastalardan 907’si (%41,3)
glnubirlik  kriterlerini  kargilamaktaydi. Hastalarin  %26,8’ini (243 hasta) pediyatrik hastalar
olusturmaktaydi. Géz hastaliklari (%67) en sik giiniibirlik operasyon yapilan klinik oldu. intratrakeal
genel anestezi (%36,7), en sik uygulanan anestezi sekliydi. intraoperatif ve postoperatif komplikasyon
sirasiyla hastalarin %2,9'da ve %1,9'da gelisti. Operasyonun endoskopik yapilmasi (OR: 4,357 [1,909-
9,943], p<0,001) ve bazal kalp hizi yikseklikleri (OR:1,030 [1,009-1,052], p=0,006) peroperatif
komplikasyonlar ile iligkiliydi.

Sonug: Operasyonun endoskopik uygulanmasi ve bazal kalp hizi yuksekligi peroperatif komplikasyon
ile iligkili iken; anestezi tlru ile komplikasyon arasinda anlamh iliski olmadigi saptandi. Hizli ve kisa
etkili anesteziklerin, analjeziklerin ve néromuskuler blokoérlerin yani sira gelistiriimis monitérizasyon
yontemlerinin kullanimi perioperatif anestezi komplikasyonlarini azaltacaktir.

Anahtar Sozciikler: Ginubirlik cerrahi; ayaktan hasta takibi; anestezi, postoperatif komplikasyonlar.

ABSTRACT

Aim: Advances in medical and monitoring technologies have led to a rapid increase in daily surgical
practices. In this study, it is aimed to present our outpatient anesthesia results.

Materials and Methods: In the prospective observational study, 907 patients who had outpatient
surgery were included. Emergency patients, non-operating room anesthesia applications and
operations not accompanied by the anesthesia team were excluded from the study. General
anesthesia, regional anesthesia or sedo-analgesia were applied to the patients according to the
procedure performed. Statistical significance was investigated between risk factors associated with
complications and demographics data, anesthetic method, intraoperative and postoperative variables.

Results: In February 2020, 2194 patients were operated in our hospital and 907 (41.3%) of the
patients met the outpatient criteria. 26.8% of the patients (243 patients) were pediatrics.
Ophthalmological procedures were the most frequent ones (67%). The most common types of
anesthesia was intratracheal general anesthesia (36.7%).
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Intraoperative and postoperative complications developed respectively in 2.9% and in 1.9% of the
patients. It was found that the complications were associated with endoscopic operations (OR: 4.357
[1.909-9.943], p<0.001) and high basal heart rate (OR:1.030 [1.009-1.052], p=0.006).

Conclusion: While the endoscopic application of the operation and high basal heart rate were
associated with complication, no complication-associated anesthesia method was found. The use of
fast and short-acting anesthetics, analgesics and neuromuscular blockers, as well as improved
monitoring methods, will reduce anesthesia complications during recovery.

Keywords: Outpatient surgery; outpatient monitoring; anesthesia; postoperative complications.

GiRIiS
Gunbirlik cerrahi, operasyon slresinin kisa

oldugu, operasyon esnasinda kanama ve sivi
kaybinin olmadigi ayrica hastalarin cerrahi

sonrasi ayni glin evine gOnderilebildigi
uygulamalardir (1). Hastane enfeksiyonlarini,
postoperatif komplikasyonlari, hastane

maliyetlerini, hastalarin evlerinden ve ailelerinden
ayriima anksiyetelerini azaltmasi; ayrica, hizh
taburculugu saglayarak hasta birikimini énlemesi
nedeniyle gundbirlik cerrahiye egdilim her gegen
gin artmaktadir. Ginimuizde elektif vakalarin
%60-70’e  yakini gUnubirlik cerrahi olarak
yapilmaktadir (1,2). Son 30 yil iginde gunubirlik
cerrahi merkezlerinin hasta yelpazesi saglkh
kisilere uygulanan basit girisimlerden, ek
hastaligi olan hastalara ve daha komplike
islemlere dogru genislemistir (2).

Gunbirlik girisimlerin basarisi ve perioperatif
risklerin en aza indiriimesi dogru hasta segimine
baglidir. Cerrahi girigsimin turl ve siresi, olasi kan
kaybi, Amerikan Anestezistler Birligi (ASA) risk
siniflamasi, anestezi teknigi, ekipman yeterliligi
ve sosyal faktorler hasta segiminde 6nemlidir. Bu
yuzden girisim ©ncesi ayrintih  preoperatif
anestezik degerlendirme ile ylksek riskli
hastalarin dogru hazirlanmasi saglanmalidir. En
uygun hastalar ASA | ve Il grubu olmakla birlikte,
gunimuzde iyi hazirlanmis ASA 1l grubu hastalar
da gunubirlik cerrahiye alinabilmektedir (3).

Tark Anesteziyoloji ve Reanimasyon Dernegi’nin
2015 vyilinda yayinladigr kilavuzda ginuUbirlik
cerrahi icin uygun hastalar belirlenmistir. Buna
gbre, uygulanacak cerrahi girisim uygun bir
surede bitiriimeli (3,5 saat veya yarim mesai
gundnd asmamali), operasyon kan veya sivi
kaybina neden olmamali, postoperatif kanama
riski minimal olmali, postoperatif havayolu
guvenligi agisindan  minimal risk  olmal,
postoperatif agri evde kontrol altina alinabilmeli,
bulanti-kusma olmamali, dren veya kateter
kullanmayi gerektirecek bir islem olmamali, hasta
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hareketini  kisittamayan  bir  girisim  olmali,
postoperatif bakim hastanin kendisi ya da bir
yakini tarafindan yapilabilmeli ve hastanin oral
alimi hizli geri dénebilmelidir. Hastalar mimkin
oldugu kadar erken operasyona alinarak
postanestezik bakim dnitesi (PABU) siiresinin
uzatilmasi tavsiye edilmektedir (3). Hayati tehlike
olusturan sistemik hastalik varliginda (reglle
olmayan diyabetes mellitus, alerjik astim, unstabil
anjina oykusu gibi), semptomatik kardiyovaskuler
hastaliga neden olan morbid obezitede (BMI= 50
kg/mz), prematire bebeklerde, santral etkili ilag
(mono amin oksidaz inhibitorleri, kokain gibi)
kullanan hastalarda ve hastanin  sosyal
desteginin olmamasi gibi durumlarda glnubirlik
cerrahi planlanmasi yapilmamalidir (3).

Biz bu calisma ile yeni kurulan merkezi
ameliyathanemiz 6ncesinde gunubirlik anestezi
uygulamalarimizi ve gelisen komplikasyonlari
arastirmayi hedefledik. Calismanin primer hedefi
glnibirlik anestezi oranlarimizi saptamakdi.
Sekonder hedef ise gelisen komplikasyonlari ve
risk faktorlerini belirlemekti.

GEREG ve YONTEM

Fakuiltemiz Klinik Arastirmalar Etik Kurulu’nun
onayi (Karar numarasi:15-2/9, tarihi: 09/02/2015)
ve hastalardan ya da ebeveynlerinden
aydinlatiimis yazili onam formu alindiktan sonra,
ardisik olarak bir aylik doénemde glnubirlik
cerrahiye alinanan 907 hasta prospektif
gozlemsel olarak calismaya dahil edildi.
Gunubirlik cerrahi olarak planlanmayan tim
hastalar, anestezi ekibinin eslik etmedigi hasta
gruplari (cerrahi ekibin tek basina islem yaptig
hasta grubu), ameliyathane disi uygulamalar, acil
hastalar, verileri eksik tutulan hastalar, hastanin
veya ebeveyninin ¢alismadan c¢ikmak istemesi
arastirmadan dislama kriteri olarak kabul edildi.
Calismaya dahil edilen klinikler ve prosedurleri su
sekildedir:

1. Cocuk Cerrahisi: Biyopsi, siinnet, endoskopik
islemler, ingunal herni onarimi, orsiopeksi, basit
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sutir—atiimasi ve basit yanik iglemleri, genel
anestezi altinda muayene, dis tedavisi

2. Uroloji: Siinnet, sistoskopi, vazektomi, litotripsi,
prostat biyopsisi

3. Kulak Burun Bogaz:
tonsillektomi, yabanci
laringoskopi, polipektomi.

4. Kadin Hastaliklari ve Dogum: Kiiretaj,
biyopsi, abse drenaji, polipektomi, tiip ligasyonu,
histeroskopi

5. Genel Cerrahi: Biyopsi, endoskopi, anal fistl
eksizyonu, hemoroidektomi, herni onarimi

6. Ortopedi: Artroskopi, biyopsi, karpal tunel
operasyonu, kapali rediksiyonlar, debritman,
tetik parmak, basit amputasyonlar, el Kkesisi
onarimi, el kiriklari, algilama

7. Plastik Cerrahi: Rinoplasti (basit revizyon),
otoplasti, skar eksizyonu, basit suttrler

8. Beyin Cerrahisi: Kas biyopsisi, sinir biyopsisi,
trigeminal nevralji enjeksiyonu

Adenoidektomi,
cisim ¢lkarma,

9. Goz Hastaliklari: Goz dibi muayenesi, selazyon
eksizyonu, kriyoterapi

10. Kalp Damar Cerrahisi: Varis operasyonlari
11. Gogis Cerrahisi: Biyopsi, basit ylzeyel kitle
eksizyonu.

Preoperatif anestezik degerlendiriime sonrasi
operasyon gunu yasina uygun olarak preoperatif

acglik suresi istendi ve gereginde hastalara
premedikasyon  uygulandi. Tim  hastalar
elektrokardiyografi (EKG), pulse oksimetre,

invaziv olmayan tansiyon mangonu ile monitdrize

(Drager Infinity Acute Care System, Drager
Medical, Lubeck, Germany) edildi. Genel
anestezi uygulanan hastalar ise mekanik
ventilator (Drager Perseus A500 (Perseus)

Anesthetic Workstation, Drager Medical, Lubeck,
Germany) destegine alindi ve anestezi idamesi

inhalasyon  anestezikleri  (sevofluran  veya
desfluran) veya intravendz anestezikler ile
(propofol, remifentanil) ile sagdlandi. Rejyonal

anestezide ise lokal anestezikler (beraberinde
adjuvanlar) kullanildi.  Operasyon bitiminde
hastalara agri kontroli amaciyla uygun analjezik
tedavisi uygulandi. Hastalar islem (veya
ekstiibasyon) sonrasi uygulanan operasyon ve
genel durumuna gdére uygun postoperatif bakim
unitesine (PABU) nakledildi. Anestezi veya
cerrahi ekibi tarafindan hastaneden taburculugu
uygun gorulmeyen hastalar gtnibirlikten ¢ikarilip
hastaneye yatirildi.
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Hastalarin demografik ve bazal hemodinamik
degiskenleri, ek hastaliklari, ASA skoru (Tablo-1),
anestezi tirl, kullanilan anestezik ve diger
ilaglar, sivi ve analjezik tedavisi, operasyon ve
anestezi suresi, intraoperatif ve postoperatif
komplikasyonlar, taburculuk veya hastaneye
yatigi kaydedildi. istatistiksel analiz igin SPSS
21,0 (Windows igin, SPSS inc.,, IL, ABD)
programi kullanildi. Veriler ortalama + standart
sapma (SS), median (minimum-maksimum) veya
yuzde (%) olarak ifade edildi. Verilerin normal
dagilimi  Kolmogorov-Smirnov testi ile analiz
edildi. istatistiksel analizlerde gruplar arasi
karsilastirmalarda kategorik degiskenler igin Ki-
Kare veya Fisher Exact testleri, normal dagilm
gOsteren niceliksel degiskenler igin bagimsiz
ornekli t testi veya Paired-Sample T Test; normal
dagihm gostermeyenlerde Mann-Whitney U testi
ve Wilcoxon Testi kullanildi. Komplikasyonlarla
iligkili risk faktorlerini saptamak ic¢in logistik
regresyon analizi uygulandi. Istatistiksel olarak
p<0,05 anlamli olarak kabul edildi.

Tablo-1. ASA (Amerikan Anestezistler Birligi) risk
siniflamasi ve perioperatif mortalite oranlari

ASA I1. Cerrahi patoloji disinda bir hastalik veya
sistemik sorunu olmayan saglikl kisi

(% 0,06-0,08).

ASA II. Cerrahi girisim gerektiren nedene veya
baska bir hastaliga (hafif derecede anemi, kronik
bronsit, amfizem, hipertansiyon, sismanlik, diyabet
gibi) bagh hafif bir sistemik hastalgi olan kisi (%
0,27-0,4).

ASA lll. Aktivitesini sinirlayan, ancak gugsuz
birakmayan hastaligi (hipovolemi, kalp yetmezligi,
gecirilmis miyokard infarktusu, ileri diyabet, sinirli
akciger fonksiyonu) olan kisi (%1,8-4,3).

ASA IV. Gliclini tamamen yitirmesine neden olup
hayatina surekli bir tehdit olusturan bir hastaligi
(sok, dekompanze kalp yetmezligi veya solunum
sistemi hastaligi, bobrek yetmezligi ve karaciger
yetmezligi gibi) olan kisi (%7,8-23).

ASA V. Ameliyat olsa da olmasa da 24 saatten fazla
yasamas! beklenmeyen, son Umit olarak cerrahi
girisim yapilacak olan élim halindeki kisi (%9,4-51).
ASA VI. Beyin d6limu gelismis organ dondri
olabilecek hastalar bu grupta yer almaktadir

Acil cerrahi gereken hastanin siniflama
numarasindan sonra “E” harfi eklenmektedir. ASA
IIE gibi.
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BULGULAR

Hastanemizde 1 Subat 2020-29 Subat 2020
tarihleri arasinda 2194 hasta operasyona alindi.
Hastalardan 907’si (%41,3) calismanin kriterlerini
karsilamaktaydi. Gz hastaliklar (%67,3), Cocuk
Cerrahisi (%62,4) ve Kulak Burun Bogaz

Hastalklar (%59,6) en sik glnubirlik islem
yapilan klinikler oldu. Kalp ve Damar Cerrahisi
(%11,5), Gogus Cerrahisi (%8,7) ve Beyin
Cerrahisi (%3,8) ise gunubirlik islem oranlari en
disik olan kliniklerdi (Tablo-2).

Tablo-2. Calisma dénemindeki toplam ve gunubirlik hasta sayilari.

Ginibirlik Toplam
Hasta (n, %) Hasta (n)
GOz Hastaliklan 70 (67,3) 104
Cocuk Cerrahisi 138 (62,4) 221
Kulak Burun Bogaz 121 (59,6) 203
Plastik Cerrahi 51 (50) 102
Uroloji 111 (48,7) 228
Kadin Hastaliklari ve Dogum 190 (41,3) 460
Ortopedi 95 (34,2) 278
Genel Cerrahi 112 (31,4) 357
Kalp ve Damar Cerrahisi 13 (11,5) 113
Goégus Cerrahisi 2(8,7) 23
Beyin Cerrahisi 4 (3,8) 105
Toplam 907 2194
Veriler sayi (n) ve yiizde (%) olarak verilmistir.
Tablo-3. Hasta gruplari ve ASA dagilimlari.
Grup ASA | ASA I ASA I Toplam
(n, %) (n, %) (n, %) (n, %)
Cocuk 169 (69,6) 70 (28,8) 4 (1,6) 243 (100)
Erigkin 303 (45,6) 351 (52,9) 10 (1,5) 664 (100)
Veriler sayi (n) ve yiizde (%) olarak verilmistir.
Tablo-4. Kliniklere gére demografik veriler.
Klinik Yas Cinsiyet Agirlik ASA
(n=Hasta sayisi) median (min-mak) (Kadin,%) (Kg) (1/maniry
Go6z Hastaliklar (n=70) 5,5 (4 ay-85 yil) 39 19 (4,7-94) 43/26/1
Cocuk Cerrahisi (n=138) 6,5 (2 ay-19 yil) 21 21 (2,5-103) 89/46/3
KBB (n=121) 31 (1 ay-82 yil) 52 67 (5-105) 75/45/1
Plastik Cerrahi (n=51) 46 (1.5-76 yil) 53 70 (9-89) 21/30/0
Uroloji (n=111) 59 (10 ay-89 yil) 26,1 75 (8-140) 38/70/3
KH ve Dogum (n=190) 44 (21-85 yil) 100 70 (41-105) 99/91/0
Ortopedi (n=95) 41 (5 ay-84 yil) 45 69 (6,5-107) 63/28/4
Genel Cerrahi (n=112) 52,5 (18-82 yil) 64 75 (47-132) 41/69/2
KDC (n=13) 51 (26-75 yil) 46 78 (65-115) 3/10/0
Gdgus Cerrahisi (n=2) 47,5 (41-54 yil) 0 88 (78-97) 0/2/0
Beyin Cerrahisi (n=4) 23,5 (9 ay-70 yil) 25 34 (7-75) 0/4/0

Veriler median (min-mak), sayi (n) ve yluzde (%) olarak verilmistir. KBB; Kulak Burun Bogaz Hastaliklari, KH ve Dogum; Kadin
Hastaliklari ve Dogum, KDC; Kalp ve Damar Cerrahisi, min; minumum, mak; maksimum.
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Hastalarin %26,8’i (243 hasta) pediyatrik yas
grubundan ve %53,7’si (487 hasta) kadinlardan
olusmaktaydi. Hastalarin ortalama yaslari
37,3+23,8 yil (min-mak: 10 ay-84 yas, median: 40
yil), kilolari 63+25 kg (min-mak: 2,5-132 kg,
median: 67 kg), boylari 155+£27 cm (min-mak: 50-
193 cm, median: 164 cm) ve vicut kitle indeksi
(BMI) 2416 (min-mak: 4-48 kg/mz, median: 24
kg/mz) idi. Hastalarin %52’si (472 hasta) ASA |,
%46,4’0 ASA 1, %1,5’i ASA Il grubundaydi.
Cocuk hastalar genellikle ASA | grubunda iken,
erigkin hastalarin gogunlugu ASA Il grubundaydi
(x* 82,68, p<0,001) (Tablo-3). Cocuk hastalarda
erkek cinsiyet (%71,2), eriskinlerde ise kadin

cinsiyet (%62,8)

p<0,001) (Tablo-4).
Hastalarda en sik gorilen g ek hastalik sirasiyla
hipertansiyon (%15,7), diyabetes mellitus (%9,8)
ve tiroid hastaliklari (%7,3) olarak siralandi.
Sigara kullanimi hastalarin  %16,4’inde (149
hasta) mevcuttu (Tablo-5). Hastalarin sadece
%10,5'ine (95 hasta) premedikasyon uygulandi.
Bu hastalarin %93,7’si ¢ocuk hasta grubundaydi
(p<0,001). Premedikasyon uygulanan 95
hastanin %87,4’inde oral yol ile midazolam, geri
kalan %12,6'sinda ise intraven6z propofol (11
hasta) veya ketamin (1 hasta) tercih edildi. Higbir
hastaya intramuskuler veya rektal vyol ile
premedikasyon uygulanmadi.

daha fazlaydi (x%= 41,75,

Tablo-5. Hastalarin preoperatif ddnemdeki yandas hastaliklari.

Sigara Kullanmi 149 (16,4)
Solunum Sistemi Hastaliklan 55 (5)
KOAH 12 (1,3)
Alerjik Astim 28 (3,1)
Diger 5(0,6)
Kardiyovaskiiler hastaliklar 172 (19)
Hipertansiyon 142 (15,7)
Koroner Arter Hastaligi 31 (3,4)
Kalp Kapagi Hastaligi 7 (0,8)
Aritmi 13(1,4)
Periferik arter hastaligi 5(0,6)
Renal hastaliklar 12 (1,3)
KBY 7(0,8)
Diger renal hastalk 7(0,8)

Norolojik Hastaliklar 39 (4,3)
SVH 9(1)
Epilepsi 11 (1,2)
Demans 2(0,2)
Kas hastaliklan 5(0,6)

Endokrin Hastaliklari 148(16,3)
Diyabetes Mellitus 89 (9,8)
Hipertiroidi/Hipotiroidi 66 (7,3)

Gastrointestinal 27 (3)

Hastaliklar

Diger Hastaliklar 131 (14,4)

Veriler sayi (n) ve yiizde (%) olarak verilmistir. KOAH; Kronik obstriiktif akciger hastaligi, KBY; Kronik bdbrek yetmezligi, SVH;

Serebrovaskiiler hastalik.

Tablo-6. Hastalardaki anestezi uygulamalarinin dagilimi.

Anestezi Sekli Toplam (n, %) Cocuk Erigkin
Genel Anestezi 667 (73,5) 194 (21,4) 473 (52,1)
intra-trakeal genel anestezi 333 (36,7) 115 (12,7) 218 (24)
Laringeal Maske 164 (18,1) 60 (6,6) 104 (11,5)
Maske Anestezisi 170 (18,7) 19 (2,1) 151 (16,6)
Sedo-Analjezi (MAB) 65 (7,2) 46 (5,1) 19 (2,1)
Rejyonal bloklar 175 (19,3) 3(0,3) 172 (19)
Spinal anestezi 130 (14,3) 1(0,1) 129 (14,2)
Periferik sinir bloklari 45 (5) 2(0,2) 43 (4,8)

Veriler sayi ve yiizde (n, %) olarak verilmistir. MAB; monitbrize anestezik bakim.
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Hastalarin operasyona giris ve operasyon sonu
ortalama tansiyon degerleri, kalp hizi degerleri ve
oksijen satlrasyonu degerleri sirasiyla 90 mmHg
(52-140) / 80 mmHg (52-120), p<0,001; 95
atim/dk (60-160) / 90 atim/dk (60-160), p=0,001;
%99 (92-100) / %100 (95-100), p<0,001 olarak
kaydedildi. Hastalarin %99,7’sinde SIvi
tedavisinde kristaloid kullanildi (min-mak: 0-3000
mL, median: 500 mL). Sadece Ug¢ hastada kolloid
kullanimi  mevcut idi. Higbir hastada kan
transflizyonu ihtiyaci olmadi.

Hastalarin %19,3'ne (175 hasta) rejyonal blok
ile operasyon uygulandi. En sik uygulanan blok
ise 130 hasta ile spinal anestezi oldu. Epidural
anestezi veya kombine epidural-spinal anestezi
gundbirlik vakalarda tercih edilmedi. Spinal
anestezi veya periferik  blok uygulanan
hastalardan 14’Une vyetersiz blok veya hasta
uyumsuzlugu nedeniyle sedasyon uygulandi.
Pediyatrik hastalarda ise rejyonal anestezi
uygulamalari ¢ok az tercih edildi (x%69,52;
p<0,001) (Tablo-6).

Genel anestezi uygulanan hastalarin sadece
%54,1’inde (361 hasta) ndromuskuler bloker
uygulandi. Noéromuskuler blokér  olarak

rokuronyum kullanildi.  Rokuronyum kullanilan
hastalarin %46’sinda néromuskuler blokajin geri
cevriimesi igin ilag gereksinimi olmazken,
hastalarin ~ %51,2’sine  sugammadeks ve
%2,8’sine ise neostigmin uygulandi (x* 372,
p<0,001). intraoperatif analjezi amaciyla
hastalarin %46,4’inde opioid kullanildi. En sik
olarak remifentanil (%27,6), fentanil (%12,5) ve
remifentanil-fentanil kombinasyonu (%6,4) tercih
edildi. Remifentanil kullanimi anlamli olarak
yuksekti (x%:170, p<0,001). Lokal anesteziklerden
ise bupivakain (%21,4), bupivakain+prilokain
(%1,3), lidokain (%1) ve prilokain (%0,8)
kullanildi. Hastalarin operasyon siresi (min-mak:
7-350 dk, median: 40 dk, p=0,91) ve anestezi
sureleri (min-mak:10-360 dk, median: 50 dk,
p=0,609) farkli anestezi uygulamalarinda
benzerdi (Tablo-7).

Tablo-7. Anestezi tlirlerine gore operasyon ve anestezi sureleri.

Operasyon Siiresi
Ort.xss (median, min-mak)

Anestezi Siiresi
Ort.£ss (median, min-mak)

Genel Anestezi

iTGA 78146 (70, 10-350)

LMA 41435 (35, 15-165)

Maske 1819 (15, 7-60)
Sedo-Analjezi 22+15 (20, 7-110)
Rejyonal blok 50427 (40,10-180)

Spinal Anestezi

Periferik blok

51443 (35, 7-350)

49127 (40, 10-150)

51140 (43, 15-180)

59+44 (45, 10-360)
87+46 (80, 15-360)
49421 (45, 20-185)
23+10 (20, 10-70)
26416 (25, 10-120)
58+28 (50, 15-185)
57+28 (50, 15-160)

59+41 (53, 20-185)

Toplam

51+40 (40, 7-350)

59+41 (50, 10-360)

Veriler ortalamaztstandart sapma, median (min-mak), sayi ve yiizde (n, %) olarak verilmistir. ITGA; intratrakeal genel anestezi,
LMA; Laringeal maske havayolu, Ort. xss: Ortalamazstandart sapma, min; minumum, mak; maksimum.

Tablo-8. Postoperatif analjezik ilag kullanimi.

Kullanilan Analjezik n (%)
Ek analjezik yok 503 (55,5)
Parasetamol 328 (36,2)
Tramadol 118 (13)
Non-steroid anti-inflamatuar ilaglar 107 (11,8)
Analjezi amagli blok (+ Genel anestezi) 43 (4,7)
Morfin 5(0,6)

Veriler sayi ve yiizde (n, %) olarak verilmistir.
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Tablo-9. Gunubirlik islemlerde komplikasyonlarla iligkili risk faktorleri.

Odds orani (OR) %95 GA p degeri
Endoskopik islem 4,357 1,909-9,943 <0,001*
Bazal HR 1,030 1,009-1,052 0,006*
Bazal SpO. 0,691 0,470-1,017 0,061

*p<0,05, HR; kalp atim hizi (atim/dk), SpO.; oksijen satiirasyonu (%), %95 GA; %95 gtiven araligi.

Hastalarin %55,5’inde postoperatif dénemde ek
analjezik ihtiyaci olmadi. Postoperatif analjezi
amaciyla en sik  kullanilan  analjezikler
parasetamol (%36,2) ve tramadol (%13) oldu.
Genel anestezi uygulanan hastalardan 43’Gne
(%5,9) ise analjezi amaciyla santral blok veya
periferik sinir blogu uygulandi. En sik analjezi
amaciyla kullanilan blok ise penil blok (34
hastada) oldu (Tablo-8).

Peroperatif dénemde 41 hastada 44 adet
komplikasyon gelisti. intraoperatif komplikasyon
ve postoperatif komplikasyon sirasiyla hastalarin
%2,9’unda (26 hasta) ve hastalarin %1,9’'unda
(17 hasta) goralda. Altr hastada hipoksi, alti
hastada intraoperatif hipotansiyon (iki hastaya
vazokonstriktér destegi uygulandi), on U¢
hastada postoperatif hipertansiyon (l¢ hastaya
vazodilatatér baslandi, diger hastalarda agri
kontroli sonrasi normotansiyon saglandi), dort
hastada alerjik reaksiyon, sekiz hastada
laringospazm (bir hasta hipoksi nedeniyle entiibe
edildi), iki hastada aritmi, iki hastada bulanti-
kusma, U¢ hastada hipotermi, iki hastada
deliryum, bir hastada hipertermi ve bir hastada
hipoglisemi gelisti.

On bes hasta (%1,65) cesitli nedenlerle
hastaneye yatirildi. Yedi hasta ek hastaliklari i¢in
inflzyon tedavisi baglanmasi, iki hasta intravendz
antibiyotik tedavisi icin, iki hasta uzun operasyon
suresi (U¢ saat Uzerinde) nedeniyle, bir hasta
laringospazm sonrasi entiibe edilmesi, bir hasta
cerrahi hematom sonrasi revizyona alinmasi, bir
hasta hipoglisemi gelisimi ve bir hastada ise ciddi
alerjik reaksiyon nedeniyle hastaneye yatislari
saglandi.

Komplikasyon gelisimi acisindan risk faktori
olabilecek yas, vicut kitle indeksi, ek hastalik
Oykusl, bazal ortalama tansiyon degeri, bazal
kalp hizi, bazal oksijen satirasyonu, kullanilan

sivi  miktari, genel anestezi uygulanip
uygulanmadigi, iglemin endoskopik yapilip
yapilimadi§gi ve anestezi suresi regresyon
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modeline dahil edildi. Operasyonun endoskopi ile
yapilmasi (OR:4,357 [1,909-9,943], p<0,001) ve
hastanin bazal kalp hizi yuksekligi (OR:1,030
[1,009-1,052], p=0,006) komplikasyon gelisimi ile
iliskili bagimsiz risk faktorleri olarak bulundu
(Tablo-9).

TARTISMA

Amerika’da Ralph Waters'in 1900’lerde actigi
ayaktan anestezi klinigi ofis bazli cerrahinin ilk
ornegidir. Gergek anlamda ginubirlik anestezi ise
ilk kez 1984’te Society for Ambulatory Anesthesia
(SAMBA)Ynin  kurulmasiyla baglamistir  (4).
ABD’de Florida eyaletinde 1998-2008 vyillari
arasinda 1,9 milyon prosedir gergeklestiriimis ve
bu hastalarin  %67,8’'ine gunubirlik cerrahi
uygulandigi saptanmistir. En sik ginabirlik iglem
uygulayan klinik g6z (%99,7) iken, en az
uygulayan Klinik ise 98,2 ile kardiyotorasik
cerrahi olmustur (5). Gul ve ark. (6) ise en fazla
hastanin genel cerrahide (%28) alindigini, en sik
yapilan ameliyatin ise kitle eksizyonu (%16,5)
oldugunu bildirmislerdir.

Hastanemizde ise en ylksek oranda gunubirlik
islemler g6z ameliyathanesinde gergeklesti, bunu
cocuk cerrahisi ve KBB ameliyathaneleri izledi.
En az vaka ise beyin cerrahisi, kalp ve damar
cerrahisi ve g6gls cerrahi ameliyathanelerinde
gerceklesti. Goz islemlerinin ¢gogunun muayene
tarzinda (g6z dibi muayenesi) ve basit islemler
olmasi oranin yuksekligine neden olurken; beyin
cerrahisi ve kardiyotorasik cerrahide komplike
operasyonlarin  uygulanmasi ve operasyon
sonrasi bakim ve monitérizasyon gerekliligi
gunubirlik cerrahi uygulamalarinin az olmasina
neden olmustur.

Gunubirlik cerrahi uygulamalari ASA | grubu
yaninda son donemlerde ASA Il ve ASA Il
grubunda da uygulanmaya baslanmistir (7).
Ansell ve ark. (8) ASA Il grubu hastalarin
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postoperatif komplikasyonlar agisindan ASA | ve
ASA Il grubundan farksiz oldugunu
gostermiglerdir. Gul ve ark (6) ise gunibirlik
hastalarin %68’sinin ASA I, Chung ve ark. (9) ise
genel anestezi uygulanan hastalarin %98’inin
ASA | ve Il grubunda yer aldigini bildirmiglerdir.

Ameliyathanelerimizde genellikle ASA | (%52) ve
ASA 1l (%46,5) hastalara glnibirlik cerrahi
uygulandi. ASA lll hasta sayisi ise sadece %1,5
olarak saptandi. Erigkin hastalarin gogunda ek bir
hastaligi mevcut idi. En sik gorilen hastaliklar
%15,7 ile hipertansiyon ve %9,8 ile diyabetes
mellitus oldu. Yapilan regresyon analizinde ASA
gruplari ve komplikasyonlar arasinda anlaml
iliski saptanamadi. Bu sonug¢ ASA Il grubu
hastalarin gliniibirlik cerrahi i¢in bir diglama kriteri
olmamasi  gerektigi; iyi  bir  preoperatif
degerlendirme ve yeterli hazirlik ile ginubirlik
cerrahi olabilecegini gésterdi.

Rejyonel anestezi uygulamalari daha iyi
postoperatif —agri  kontrolli, daha  disik
postoperatif  bulanti-kusma  (POBK)  riski,

potansiyel olarak daha hizli taburculuk ve daha
az kronik agri sendromu insidansi nedeniyle
gunubirlik hastalarda avantajli kabul edilmektedir

(10,11). Uzun etkili periferik sinir blogu
mikemmel postoperatif analjezi saglasa da
kullanimi birgok anestezi uzmani tarafindan

gunubirlik cerrahide tercih edilmemektedir (12).
Gul ve ark. (6) hastalarin %32’sine lokal anestezi,
%27’sine genel anestezi, %19’una monitdrize
anestezik bakim, %17’sine spinal anestezi
uygulamigtir. Chung ve ark. (9) 17638 gunubirlik
hastanin %57,4’tne genel anestezi, %35,7’sine
sedo analjezi (monitérize anestezik bakim),
%3,3’Une lokal anestezi, %2,7’sine rejyonal blok
ve %0,9’'una kronik agri i¢in blok uyguladiklarini
belirtmiglerdir. Genel anestezide propofol (%97),

fentanil (%74), alfentanil (%22), midazolam
(%23), volatil anestezikler (%51) ve
néromuskuler blokérleri  (%20); sedo-analjezi

(MAB)'de ise midazolam (%94), fentanil (%58),
propofol (%57) ve alfentanili (%22)
kullanmiglardir. Genel anestezide hastalarin
%21,5'inde, sedo-analjezide ise hastalarin
%4,3'inde komplikasyon gelismistir. En sik
gorulen komplikasyonlar hipertansiyon, aritmi gibi
kardiyak kokenliydi (9).

Bizim hastalarda ise genel anestezi (%73,5) en
sik tercih edilen anestezi yontemiydi. Rejyonal
anestezi ise sadece hastalarin %19,3'inde
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uygulandi. Cocuk hastalarin ¢cogunda da genel
anestezi tercih edildi. Sadece Ug¢ pediatrik hasta
rejyonal blok (biri spinal, ikisi aksiller blok) ile
opere oldu. Genel anestezide erigkenlerin
tamaminda propofol, remifentanil veya fentanil,
sevofluran veya desfluran tercih edildi. Cocuk
hastalarda ise damar yolu olanlarda indiksiyon
propofol, olmayanlarda sevofluran ile
gerceklestirildi. Néromuskuler blokaj igin sadece
rokuronyum kullanildi. Lokal anestezik olarak ise
spinal  anestezide  bupivakain, ekstremite
bloklarinda bupivakain ve prilokain, sedasyon
amaclyla da midazolam daha ¢ok tercih edildi.
Propofol ve remifentanil gibi ajanlarin artik
etkilerinin olmamasi ve hizli derlenme eftkileri,
rokuronyumun spesifik antidotu olmasi nedeniyle
gunubirlik cerrahide kullanilan ajanlar oldu.
Epidural, kombine epidural-spinal teknikler, alt
ekstremite bloklari uzun etki slreleri nedeniyle
taburculugu geciktirebileceginden tercih edilmedi.
Cok kisa iglemlerde de lokal anestezi yerine
maske veya sedo-analjezi tekniklerinin
uygulanmasi taburculuk slrelerinde uzama gibi
sorunlarin artigsina engel oldu.

Gil ve ark. (6) postoperatif komplikasyon olarak
bas dénmesi, agri, bulanti, kusma, hipertansiyon,
hipotansiyon  geligtigini ve ek hastaliklar
nedeniyle hastalarin %5,9’unun evine taburcu
edilemedigini bildirmislerdir. Chung ve ark. (9) ise
postoperatif dénemde agri ve bulanti-kusma
insidansinin sirasiyla genel anestezide %9,5 ve
%7,2 iken; sedo-analjezide (MAB) ise %1,4 ve
%1,2 olarak saptamislardir. Yazarlar asiri agri,
postoperatif bulanti-kusma, halsizlik, uyku hali ve
kardiyovaskiler komplikasyonlarin hem genel
anestezide hem de MABta hastanede kalis
suresini uzattigini géstermislerdir (9).

Gunubirlik cerrahi sonrasi hastalarin %1-3’Unde
postoperatif 30 glin iginde tekrar hastaneye yatis
gereksinimi olmaktadir. Tekrar yatiglarin en sik
nedeni cerrahi komplikasyonlardir. En az
jinekolojik operasyon, en fazla Urolojik, genel
cerrahi ve kulak burun bogaz operasyonlari
sonrasi hastaneye yatis olmaktadir (13,14).
Warner ve ark. (15) 45090 hastayr kapsayan
calismalarinda, gunibirlik cerrahi sonrasi 33
hastada ciddi morbidite veya mortalite (iki hasta
miyokard enfarktlisi ve iki hasta trafik kazasi)
bildirmiglerdir. Major morbidite gelisen 31
hastanin 14'Gnde (%45) miyokard enfarktisa,
7’'sinde (%23) merkezi sinir sistemi yetersizligi,
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5’inde (%16) pulmoner emboli ve 5’inde (%16)
solunum yetmezligi gelismistir. Komplikasyonlarin
4’0 (%13) ameliyattan sonraki ilk 8 saat icinde,
15’i (%48) sonraki 40 saat icinde ve 12 tanesi
(%39) sonraki 28 gun icinde meydana gelmistir.
Yazarlar  komplikasyonlarin  Ugte  birinden
fazlasinin postoperatif 48 saat veya daha sonra
meydana geldigini; genel morbidite ve mortalite
oranlarinin ¢ok disuk oldugunu ifade etmislerdir.
Duncan ve ark. (16) ise hastalarin %8'inde PABU
komplikasyonu yasadiklarini tespit etmiglerdir.
Solunum ve dolagsim komplikasyonlarini sirasiyla
%0,4 ve %0,3 olarak bulmuslardir.

Postoperatif hastanede kalis siresi gunubirlik
cerrahide sonucun degerlendiriimesinde
kullanilan énemli parametrelerdir (8,17). Junger
ve ark. (17) 3152  hastayr kapsayan
calismalarinda gunudbirlik vakalarin %13,2’sinin
<3 saat, %55,3Unlin 3-6 saat arasinda ve
%26,2’sinin 6 saat= hastanede kaldigini ve
beklenmeyen hastane yatisinin %5,4 oldugunu
ifade  etmiglerdir.  Preoperatif = hemoglobin
degerinin ve intraoperatif kan kaybinin uzamig
postoperatif kalis icin iyi bir gésterge oldugunu
belirtmiglerdir. Diger édnemli belirtegler ise kadin
cinsiyet, ileri yas, uzamis cerrahi suresi, yiksek
miktarda sivi  inflzyonu, spinal anestezi,
intraoperatif opioid ve néromuskuler blokdr
kullanimi, yiksek agri skorlari, bulanti-kusma ve
uzun ameliyat bekleme slreleri olarak
bulunmustur.  Yazarlar uzamis PABU ve
hastanede kalma surelerinin cerrahi prosedurlerle
iliskili olduguna karar vermiglerdir. Ansell ve ark.
(8) ise anesteziye bagh komplikasyonlarin ileri
yas, yandas hastaliklar ve intraoperatif hipoksi ile
iliskili oldugunu belirtmiglerdir. Chung ve ark. (18)
ise postoperatif agrinin uzamis hastane yatisina
ve hastalarin beklenmedik hastaneye kabuli igin
yaygin bir neden oldugunu ifade etmislerdir. On
bin sekiz hasta incelendiginde siddetli agri
insidansi PABU'da %5,3, cerrahi ginbirlik
servisinde %1,7 ve tum hastalarda postoperatif
24’Uncu saatte %5,3 olarak saptanmistir. Geng
erkekler, ASA | hastalar ve daha yuksek vicut
kitle indeksi olan hastalarda siddetli agri insidansi
daha yiksekmis. Siddetli agrisi olan grupta,
anestezi siresi, PABU ve cerrahi bakim
Unitesinde kalma slresi ve taburcu olma suresi
siddetli agrisi olmayan gruptan daha uzunmus.
En yilksek agrn insidansina sahip ameliyatlar
ortopedik (%16,1), Urolojik (%13,4), genel cerrahi
(%11,5) ve plastik cerrahi (%10) olarak
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siralanmigtir.  Genel  anestezi  uygulanan
hastalarda intraoperatif fentanil dozu, siddetli
agrili grupta agrisiz gruba goére anlamli derecede
disUk saptanmistir.

Hastalarimizin %60,2’sinde postoperatif analjezik
ihtiyaci olmadi. Hastalarin %19,3’Gnde rejyonal
blok ve %4,7’sinde periferik bloklar postoperatif
analjezi amaciyla kullanildi. Orta veya ciddi agr
hastalarin %13,6’sinda goruldi ve bu hastalarda
agri kontroli amaciyla tramadol (%13) ve morfin
(%0,6) kullanildi. Daha basit agri durumunda ise
parasetamol ve non-steroid anti-inflamatuvar
ilaglar tercih edildi. Pediyatrik hasta grubunda ise
indlUksiyon sonrasi ketamin (0,5 mg/kg)
postoperatif  analjezi amaciyla  uygulandi.
Gulnubirlik hastalarin %4,5’inde (41 hastada 44
komplikasyon) en az bir komplikasyon saptandi.
intraoperatif ~ komplikasyonlardan en sik
gorilenler hipotansiyon, hipoksi ve laringospazm
iken, postoperatif doénemde ise hipertansiyon,
alerjik reaksiyon ve hipotermi daha fazla gorulda.
Buna ragmen hastalarin sadece %1,65’inde
beklenmeyen hastane yatisi gergeklesti. Hastane
yatisi yapilan hastalarin ¢ogunda ek hastalik
mevcut idi. Sadece bir hasta laringospazma bagli
gelisen negatif basingl akciger 6demi dolayisiyla
entlibe olarak yodun bakimda izlendi. Mortalite ile
seyreden olgumuz olmadi.

Operasyon sonrasi komplikasyon nedeniyle

hastaneye en fazla yatis yapilan G¢ Kklinik
siraslyla ¢ocuk cerrahisi, Uroloji ve genel cerrahi

olarak saptandi. Pediyatrik hastalarda
laringospazm, alerjik reaksiyonlar, hipoglisemi en
sik yatis sebebi iken, eriskin hastalarda

hipertansiyon en sik nedendi. Komplikasyonlarla
iligkili risk faktorleri arastirildiginda literatirden
farkli olarak yasin, cinsiyetin, ASA skorunun,
verilen sivi miktarinin, anestezi tipinin 6nemli
olmadigini saptadik. islemin endoskopik olarak
gerceklesmesi ve bazal kalp hizinin yiksek olusu
komplikasyonlar icin bagimsiz risk faktoéri olarak

saptandi. islemin endoskopik yapilmasi ile
hastalarda foley veya nazogastrik sonda
uygulanmakta ve iglem sdresi 60 dakikanin

Uzerine ¢ikmaktadir. Bu nedenle iglem sureleri
uzamakta ve buna bagh olarak
komplikasyonlarda artis olmaktadir. Pediyatrik
yas grubunda hastalarin %26,8’ini olusturmasina
ragmen komplikasyonlarin  %50’si bu grupta
gelisti. Kalp atim hizinin bu grupta erigkinlere
gbre daha ylksek olmasi komplikasyonlar igin
kalp hizinin risk faktori olmasina neden oldu.
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Bu calismanin c¢esitli kisithhklar mevcuttur:
Oncelikle calisma bir aylik bir ddnemdeki kesitsel
hastalarimizdan olugsmakta idi ve prospektif
gbzlemsel olarak kurgulandi. Ikincisi sadece
ameliyathane islemleri dahil edildi. Ameliyathane
disi islemlerin verilerine ulasim sikintisi ve diger
dahili Kliniklerin anestezist olmadan sedasyon
uygulamalari  nedeniyle ameliyathane disi
islemler bu calismaya dahil edilemedi. Ugiinciisi
cerrahin tek basgina uyguladigi ve anestezistin

eslik etmedigi lokal anestezi ile yapilan
ameliyathane islemlerinin verileri
toplanamadigindan ¢alismaya dahil edilmedi.

Son olarak da bu calismada komplikasyonlarla
iligkili risk faktorleri ve beklenmeyen hastane
yatisi galigsiilmasina ragmen, taburculuk sonrasi
bir ay iginde gergeklesen yeniden hastane

SONUG

Tibbi teknolojideki gelismeler gunubirlik cerrahi
uygulamalarinda hizli bir artisa neden olmustur.
Hizli ve kisa etkili anesteziklerin, analjeziklerin ve
néromuskuler blokérlerin yani sira geligtiriimis
anestezi cihazlar ve monitdrizasyon
yontemlerinin  kullanimi hastalarin  iyilesme
dénemlerinde anestezi komplikasyonlarini
azaltmistir. Postoperatif komplikasyonlar (agri,
bulanti-kusma gibi) nadir olmayip; iyilesmeyi
geciktirirler ve hastane yatiglarinda artisa neden
olurlar. Biz bu g¢alismada operasyonun
endoskopik uygulanmasi ve yilksek kalp hizi olan
bireylerde komplikasyon oranlarinin daha yiiksek
oldugunu saptadik fakat anestezi yontemi ile
komplikasyonlar arasinda anlamli iligki
bulamadik.  Gunubirlik  olgularda  anestezi

kabulleri galigilamadi.

yonteminden badimsiz olarak iyi bir intraoperatif
yaklagsim ile komplikasyonlarda  azalma
saglanabileceg@i sonucuna variimistir.

Cikar catismasi: Bu yayina iligskin yazarlarin her
hangi bir ¢ikar gatismasi yoktur.
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Do physical therapy modalities have additional benefit over exercise

therapy in the management of Ankylosing Spondylitis? A randomized
controlled trial

Ankilozan spondilit tedavisinde fizik tedavi yéntemlerinin egzersize ek olarak olumlu
etkileri var midir? Randomize kontrollii ¢alisma
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ABSTRACT

Aim: The aim of this study was to evaluate the effectiveness of microwave therapy and global postural
reeducation (GPR) exercises on disease activity, pain, quality of life and functional status in patients
with ankylosing spondylitis (AS).

Materials and Methods: 77 patients diagnosed with AS were included in the study. First group (n: 25)
was treated with global postural reeducation exercises 5 days a week, for 3 weeks. Patients in the
second group (n: 26), in addition to GPR, were treated with microwave therapy before each exercise
session to warm lumbar paraspinal muscles. Third group (n: 26) consisted of controls. Subjects were
evaluated at baseline, on the third week, third and six months.

Results: In the first group, improvement in all parameters was found to be significant (p<0.05).
Second group exhibited statistical improvement in all outcome measures (p<0.05) except daytime pain
(p >0.05). In the control group, improvements in BASMI, BASDAI and Beck depression scores were
statistically significant (p<0.05). Intergroup comparisons showed a statistically significant difference
among groups in all outcome measures at the sixth month follow-up (p<0.05). First and second groups
which received GPR demonstrated greater improvement in BASMI, BASFI, BASDAI and Beck
depression inventory scores compared with the control group (p<0.05).

Conclusion: Our results show that GPR has beneficial effects on disease activity, quality of life, pain
and depression in patients with AS. We could not detect any additional benefits of microwave therapy
applied before exercise.

Keywords: Ankylosing spondylitis, exercise, microwave, physical therapy.

0z

Amag: Bu calismanin amaci; AS hastalarinda global postural reedukasyon (GPR) programi ve radar
(mikrodalga) egzersizleri ve radar tedavisinin agri, hastalik aktivitesi ve fonksiyonel durum (izerine
olan etkisinin aragtiriimasidir.
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Gerecg ve yontem: 77 AS tanili hasta calismaya dahil edilmistir. 1.gruba (n:25) 3 hafta boyunca
haftada 5 giin, GPR egzersizleri verilmistir. 2.gruptaki hastalara (n:26) ayni egzersiz programina ek
olarak egzersiz 6ncesi lomber paraspinal kaslar lizerine 20 dakika radar tedavisi uygulandi. 3.grup ise
kontrol grubu hastalardi. Tim hastalar tedavi éncesi, tedavi sonrasi 3.haffa, 3.ay ve 6.ayda
degerlendirildi.

Bulgular: Grup i¢ci dederlendirmede; egzersiz grubunda tedavi éncesine gére tedavi sonrasi 6.ayda
tim degerlendirme parametrelerinde istatistiksel anlamli iyilesme oldugu gézlendi (p<0,05). Ikinci
grupta ise tedavi éncesine gére tedavi sonrasi 6.ayda glindiiz agrisi diginda tiim parametrelerde
olumlu ybénde gelisme oldugu saptandi (p<0,05). Kontrol grubunda da tedavi éncesine gére tedavi
sonrasi 6.ayda BASMI, BASDAI ve Beck depresyon skorlarinda anlamli iyilesme saptandi (p<0,05).
Gruplar arasi karsilagstirmada; tedavi sonrasi 6.ayda tiim parametrelerde istatistiksel anlamli fark
saptandi (p<0,05).Birinci ve ikinci gruplar yani egzersiz programi alan gruplarda, kontrol grubuna
kiyasla BASMI, BASFI, BASDAI ve Beck depresyon envanterindeki iyilesme anlamli olarak daha iyi
saptanmistir (p<0,05).

Sonug: AS hastalarinda verilen GPR ybénteminin hastalik aktivitesi, yasam Kalitesi, agri ve depresyon
tizerine olumlu etkisi oldugu goérildi. Ancak bu c¢alismada egzersiz 6ncesi isitici etkisinden

yaralaniimak (izere verilen radar tedavisinin bu gelismelere ek katki saglamadigi g6zlendi.
Anahtar Sézciikler: Ankilozan spondilit, egzersiz, fizik tedavi, mikrodalga.

INTRODUCTION

Ankylosing spondylitis (AS) is a chronic, systemic
inflammatory disease that affects the vertebral
column, sacroiliac and peripheral joints and in
some cases may be accompanied by extra
articular symptoms (1). Spinal inflammation
together with resulting pain and stiffness causes
a progressive limitation of spinal movement and
patients’ functional activities. This in turn
negatively affects quality of life and increases
depressive symptoms. Hence early diagnosis
and education of patients before spinal and
peripheral joint deformities set in is of the utmost
importance (2). Treatment strategies for AS
include pharmacological agents as well as
exercise and physical therapy modalities (3).

In recent years, there has been an increase in
the number of research studies assessing the
effectiveness of Global Postural Reeducation
(GPR) in patients with chronic lower back pain
and AS (4,5). This program utilizes natural
viscoelastic properties of tissues to help
shortened muscles stretch and lengthen,
stimulates antagonistic muscles to contract and
therefore aims to correct postural asymmetry (4).
GPR program mainly activates 4 distinct muscle

groups  (posterior  static chain, anterior
diaphragmatic chain, anterointernal pelvic chain
and scapular triangle). Previous studies

examining the effectiveness of GPR have mainly
reported positive outcomes (6, 7).

Physical therapy modalities are employed in the
treatment of AS in order to increase patients’
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exercise tolerance and to decrease inflammation
and muscle spasm in and around affected joints
(8). Evidence regarding the effectiveness of
physical therapy agents is scarce. No previous
studies were conducted to assess the influence
of microwave therapy in the management of AS.

In this randomized controlled study, we aimed to
evaluate the effects of microwave therapy in
addition to GPR on pain, disease activity, spinal
mobility, quality of life and depression in patients
diagnosed as AS.

MATERIAL and METHODS

Patient selection: The study was conducted
from February to October 2013. Patients who
were diagnosed as AS according to Modified
New York and/or ASAS criteria and who
presented to our university hospital’s
Rheumatology and Physical Medicine and
Rehabilitation outpatient clinics were assessed
for inclusion in the study (9,10). Only those
subjects who were receiving appropriate medical
treatment and who were independent in the
activities of daily living were enrolled in the study.

Exclusion criteria were: exercising regularly
during the previous 6 months, inability to walk
independently, having a severe systemic illness
that limited subject’s participation in exercise,
vertebral compression fracture, severe mental
and/or emotional disorder, cardiac pacemaker or
orthopedic implant and a history of spinal
surgery.

Ege Journal of Medicine / Ege Tip Dergisi



Study protocol was approved by the ethics board
of our university hospital. Eighty-seven patients
were screened for inclusion in the study. Ten
patients were excluded and 77 were patients
were included and randomized into 3 groups
according to a computer generated number
based randomization scheme. Patients in the first
group (n: 25) received supervised group exercise
sessions. Second group (n: 26), in addition to
supervised hospital-based exercise sessions,
received microwave therapy to paravertebral
muscles. Patients who were randomized to the
third group (n: 26) were asked to continue routine
daily physical activities.

Visits: Before enroliment, subjects were informed
by a researcher about the study protocol and
were asked to sign a written consent form. All
subjects were assessed at baseline, 3rd week,
3rd month and 6th month visits by the same
researcher.

Variables:  After randomization, patients’
sociodemographic characteristics, body mass
index (BMI), symptom duration, time since

diagnosis, comorbidities, and medical treatments
were recorded. To assess spinal mobility, Bath
Ankylosing Spondylitis Metrology Index (BASMI)
was used (11). Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI) and Bath
Ankylosing Spondylitis Functional Index (BASFI)
were used to assess disease activity and
functional limitations respectively (12, 13). Quality
of life was evaluated using Ankylosing Spondylitis
Quality of Life (ASQoL) questionnaire (14).
Depression which is a known comorbidity in this
patient population was assessed with Beck
depression inventory (BDI) (15, 16). Patients
were asked to mark their perceived pain levels on
a 10 point visual analog scale (VAS), with higher
scores representing more severe pain. Nighttime
and daytime pain scores were questioned
separately.

Procedures: Subjects in the first group were
enrolled in a hospital-based GPR program for 3
weeks, 5 days a week. Each exercise group
consisted of 5 or 6 subjects and each session
lasted for 60 minutes. Main steps for every
session were as follows:

1- Warm-up exercises (stretching exercises,
8 repetitions, 2 sets)

2- Lumbar vertebral range of
exercises (8 repetitions, 2 sets)

3- Static and dynamic postural exercises (
3-4 minutes for each posture)

4- Breathing exercises

5- Cooling down

motion
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Subjects in the second group received the same
exercise program as the first group. Before each
session, a technician administered microwave
therapy with a frequency of 2450 MHz to
subjects’ lumbar vertebral columns for 20
minutes using rectangular electrodes in order to
heat paravertebral muscles (Enraf-Nonius,
RADARMED 650+, Netherlands). After 3 weeks,
all subjects were given pamphlets with printed
photographic instructions showing home based
GPR exercises. Subjects were telephoned every
4 weeks for 6 months in order to increase their
adherence to the home exercise program.

The third group was comprised of controls who
were instructed to continue their routine daily
physical activities. No alterations were made to
subjects’ medical treatment protocols.

Statistical analysis: SPSS version 20.0 (IBM
corp. 2011, USA) was used for all statistical
analyses. Categorical data were analyzed using
Chi-square test. Normal distribution of data was
assessed using Shapiro-Wilk test. Data with and
without a normal distribution were analyzed using
parametric and non-parametric tests respectively.
Intragroup analyses of repeated measurements
were analyzed with Friedman's test while
pairwise repeated measurements were compared
with Wilcoxon signed ranks test. For each time
point, intergroup comparisons among the three
groups and pair-wise comparisons between
groups were carried out using Kruskal-Wallis and
Mann Whitney U tests, respectively. P values
below 0.05 were considered to be statistically
significant.

RESULTS

Data from 77 subjects were included in the final
analysis. There were no drop-outs during the 6
month follow-up period. We did not observe any
adverse events related to microwave or exercise
therapy.

Subjects’ baseline demographic characteristics,
disease related and clinical parameters are
presented in (Table-1).

Median age for the whole population was found
to be 42.00 [21-68] years and there was no
significant difference among the three groups
(p<0.05). Number of male subjects was higher
than females in all three groups. 76.6% of
subjects were married. Median BMI of the whole
patient population was 26.88 [18.42-38.82]
kg/m2. These parameters did not differ
significantly among the three study groups
(p<0.05).
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Table-1. Baseline demographic and disease characteristics.

Exercise group Exercise + Control group Total population p
(n=25) microwave - -
group (n=26) (n=26) (n=77)
Age (years)
med [min- 43.0 [21-64] 39.5[ 22-59] 42.50 [29-68] 42.00 [21-68] 0.214
max]
BMI (kg/m2)  27.10 25.92 26.96 26.88 0.849
med [min- [21.51-36.35] [19.40-35.07] [18.42-38.82] [18.42-38.82]
max]
Sex,
Male, n (%) 13 (52.0) 13 (50.0) 15 (57.7) 41 (53.2) 0.847
Marital status,
n (%) 20 (80) 17 (65.4) 22 (84.6) 59 (76.6) 0.232
Married 5 (20) 9 (34.6) 4 (15.4) 18 (23.4)
Single
Duration since 0.003*¢
S'ezﬂgos'sl 8.64 +6.47 5.32 +6.12 10.88 £ 7.16 8.27+6.91
1-23 0.5-23 1-31 0.5-31

(mean £ SD) [1-23] [ ] [1-31] [ ]
[min-max]
Symptom 0.028%
32;?20”' 13.76 +8.73 9.76 +6.49 14.57 +6.69 12.68+7.56
(mean & D) [2-40] [1-24] [5-31] [1-40]
[min-max]
Extent of 0.444
delay in 5.1246.55 4.4+ 3.79 3.60 £4.46 4.41%5.01
diagnosis,
years [0-25] [0-15] [0-15] [0-25]
(mean + SD)
[min-max]
Total BASMI  3.40 [1.6-8.6] 2.90 [0.8-7.8] 430 [2.2-8.4] 0.030%
BASDAI 3.16 [0.72-7.58] 3.66 [0.28-7.06]  2.52 [0.36-9.90] 0.450
BASFI 3.17[0.38-6.48]  2.59 [0.06-7.73]  1.76 [0.04-9.56] 0.742
BDI 15.0 [4-25.0] 12.5 [4-41.0] 16.5 [1-43.0] 0.910
ASQOL 8.0 [1-15.0] 6.0 [0-16.0] 6.0 [0-18.0] 0.918
Nighttime pain 3.0 [0-8.0] 3.5 [0-8.0] 3.0 [0-8.0] 0.448
Daytime pain 2.0 [0-7.0] 1.0 [0-10.0] 2.0 [0-10.0] 0.572

BMI: Body mass index, BASFI: Bath Ankylosing Spondylitis Functional Index BASDAI: Bath Ankylosing Spondylitis Disease
Activity Index, BASMI: Bath Ankylosing Spondylitis Metrology Index. med [min-max]: median [minimum-maximum]; SD:
Standard deviation, p: p value for comparison among all three groups. a: statistically significant difference between control group
and exercise+ microwave group; b: statistically significant difference between control group and exercise group c: statistically
significant difference between exercise group and exercise+ microwave group
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Table-2. Changes in clinical parameters through time and inter and intra-group comparisons.

Exercise group . Exercise +
(n=25) mlcrowzive group Control group p*
(n=26)

Total BASMI Baseline 3.4 [1.6-8.6] 2.9 [0.8-7.8] 43 [2.2-8.4] 0.030%

med [min-max] 3rd week 2.4 [0.6-7.4] 2.0 [0.4-6.4] 4.3 [2.2-8.2] 0.000*"°
3rd month 2.2 [0.4-6.8] 1.6 [0.4-6.0] 42 [2.2-8.2] 0.000% "
6th month 2.0 [0.4-6.4] 1.4 [0.4-6.4] 42 [2.2-8.2] 0.000*"
p ** 0.000 0.000 0.000

BASDAI Baseline 3.16 [0.72-7.58]  3.66 [0.28-7.06] 2.52 [0.36-9.90] 0.450

med [min-max] 3rd week 1.86 [0.4-4.22] 1.81[0.18-6.82] 2.20 [0.56-9.86] 0.000*"
3rd month 2.04 [0.10-4.98] 1.49[0.0-5.84] 2.04 [0.46-9.08] 0.000% "
6th month 1.20 [0.00-3.54] 0.84 [0.00-3.16] 2.35[0.50-8.60] 0.000%
p ** 0.000 0.000 0.000

BASFI Baseline 3.17 [0.38-6.48] 2.59 [0.06-7.73] 1.76 [0.04-9.56] 0.742

med [min-max] 3rd week 1.47 [0.0-4.19] 1.43 [0.0-4.93] 1.86 [0.0-9.03] 0.000%°
3rd month 1.37 [0.0-4.44] 0.94 [0.0-3.92] 1.65 [0.0-8.73] 0.000*"
6th month 0.87 [0.0-4.42] 0.74 [0.0-3.99] 1.98 [0.0-8.85] 0.000*"
p ** 0.000 0.000 0.816

BDI Baseline 15.0 [4-25.0] 12.5 [4-41.0] 16.5 [1-43.0]

med [min-max] 3rd week 10.0 [0-20.0] 7.5 [0-31.0] 16.0 [0-42.0] 0.910
3rd month 7.0 [0-15.0] 5.0 [0-25.0] 14.0 [0-43.0] 0.000a, b
6th month 5.0 [0-15.0] 4.0 [0-30.0] 15.5 [0-41.0] 0.000a, b
p ** 0.000 0.000 0.000 0.000a, b

ASQOL Baseline 8.0 [1-15.0] 6.0 [0-16.0] 6.0 [0-18.0] 0.918

med [min-max] 3rd week 4.0 [0-12.0] 3.0 [0-12.0] 6.0 [0-18.0] 0.000a, b
3rd month 3.0 [0-10.0] 2.0 [0-11.0] 5.0 [0-18.0] 0.000a, b
6th month 3.0 [0-8.0] 1.0 [0-16.0] 6.0 [0-18.0] 0.000a, b
p ** 0.000 0.000 0.000

Nighttime pain  Baseline 3.0 [0-8.0] 3.5[0-8.0] 3.0 [0-8.0] 0.448
3rd week 3.0 [0-5.0] 2.0 [0-6.0] 3.0 [0-8.0] 0.000%°
3rd month 1.0 [0-4.0] 1.0 [0-5.0] 3.5[0-7.0] 0.000%°
6th month 1.0 [0-4.0] 1.0 [0-5.0] 3.5[0-7.0] 0.000*"
p ** 0.000 0.000 0.768

Daytime pain Baseline 2.0 [0-7.0] 1.0 [0-10.0] 2.0 [0-10.0] 0.572
3rd week 2.0 [0-5.0] 1.0 [0-6.0] 2.0 [0-10.0] 0.130
3rd month 1.0 [0-5.0] 1.0 [0-5.0] 1.5 [0-10.0] 0.201
6th month 1.0 [0-5.0] 1.0 [0-4.0] 2.0 [0-9.0] 0.043%"
p ** 0.001 0.001 0.468

BASFI: Bath Ankylosing Spondylitis Functional Index BASDAI: Bath Ankylosing Spondylitis Disease Activity Index, BASMI: Bath
Ankylosing Spondylitis Metrology Index; med [min-max]: median [minimum-maximum].

* p value for inter-group comparisons (Kruskal Wallis test); ** p value for intra-group comparisons (Friedmann test); a:
statistically significant difference between control group and exercise+ microwave group; b: statistically significant difference

between control group and exercise group c: statistically significant difference between exercise group and exercise+

microwave group.
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Median symptom duration for the whole patient
population was 12.68+7.56 [1-40] vyears.
Symptom duration was found to be significantly
shorter in the second group compared to the
controls (p=0.08). This difference was reflected in
the three-way comparison of groups as well
(p=0.028).

Similarly, duration since diagnosis was found to
be longer in the second group compared to the
other groups (p=0.003). Median duration of
diagnosis for the whole population was 8.27+6.91
[0.5-31] years. Extent of delay in diagnosis was
4.41+ 5.01 [0-25] years for the entire cohort and
did not differ among the three study groups
(p<0.05).

Median BASMI measurements in the control
group (4.30 [2.2-8.4]) were significantly worse
compared to the second group (2.90 [0.8-7.8])
(p=0.011).

Baseline BASDAI, BASFI, BDI and VAS scores
were found to be similar in all three groups (p<0,
05).

Change in clinical parameters through time:
Changes in studied parameters during the study

period and inter-group comparisons are
presented in (Table-2).
All  three groups’ BASMI scores showed

significant improvement in time (p<0, 05). In all
time points, changes were shown to be
significantly better in both first and second groups
compared to the control group, however no
difference was observed between the two groups
(p>0, 05).

Changes in BASDAI and BAFI scores were
statistically significant in all study groups (p<O,
05). Similar to BASMI scores, BASDAI and
BASFI scores were shown to improve more
significantly in those groups that received
exercise treatment, with no difference between
the first and second groups.

BDI and ASQoL scores also showed greater
improvement in the first two groups compared
with controls and this difference being statistically
significant (p <0.05). Nighttime pain VAS scores
did not improve significantly over time in the
control group while first and second groups
showed significant improvement (p<0.05).
Daytime pain VAS scores were analyzed to be
significantly better in the first and second groups
at the 6" month visit compared to the controls
(p<0.05).
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DISCUSSION
Conventional exercise methods aiming to stretch
paravertebral muscles, strengthen  spinal

extensor muscle groups and breathing exercises
are recommended and play an important role in
the care of patients with AS (17-21). Aerobic
exercises have the additional benefit of improving
pulmonary and cardiac functions (22-24). Early
initiation of an appropriate and regular exercise
regime has been shown to alleviate disease
symptoms and improve physical functions in the
early stages of AS (25).

Exercise treatment may be planned in a
supervised or unsupervised form, individually or
with a group, as well as in a hospital or home
setting. Group exercises have been reported to
improve stiffness, spinal mobility and functional
capacity more effectively compared to home
exercises in patients with AS (19, 26-28). Hidding
et al. (19) and Helliwel et al. (26) proposed that
group exercises are more effective than home
exercises in alleviating social isolation and
increasing spinal mobility. Sweeney et al. (29)
suggested that lack of significant improvement in
BASDAI scores in home exercise groups might
be due to poor exercise compliance.
Nevertheless, a meta-analysis showed that home
exercise programs were still more beneficial than
no exercise at all, in regard to both disease
activity and quality of life (30).

In daily practice, physical therapy modalities are
used in order to increase exercise tolerance,
decrease inflammation, muscle spasms and pain.
Most commonly employed methods are massage
therapy, hydrotherapy, superficial and deep
heating modalities and analgesic electrical
currents (8). However evidence regarding the
efficacy and superiority of these modalities is
lacking (17). To date, no study was carried out to
test the efficacy of microwave therapy, which is a
diathermy agent.

In the current study, we observed that GPR,
which is an alternative to conventional exercise
protocols, was effective in improving spinal
mobility, disease activity, functional status, quality
of life and depression but we could not detect an
additional benefit of pre-exercise microwave
application.

There is no consensus regarding the optimum
frequency, duration and type of exercise in the
treatment of AS (28). Our subjects were enrolled
in a hospital-based, supervised group exercise
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program for 3 weeks, 5 days a week, after which
they were instructed to continue exercising at
home.

GPR was first described in 1980 and is a method
employed in the treatment of many
musculoskeletal disorders. It has been reported
in numerous studies to be superior to
conventional exercises in the treatment of AS (7,
31-35). De las Penas et al. (7) who first studied
the effectiveness of GPR in AS reported that
subjects who attended weekly sessions for 15
weeks had better outcomes in BASMI, BASDAI,
BASFI scores compared to controls. This positive
effect of GPR was interpreted to result from the
reintegration of shortened muscle chains.
Durmus et al. (33) reported that GPR group

compared to conventional exercise group,
displayed better improvement in pulmonary
functions. They inferred that eccentric

strengthening of spinal erector muscles was
responsible for the decrease in thoracic kyphosis
and the resulting improvement in pulmonary
functions. Silva et al. (31) reported better
improvement in BASMI scores in GPR group
compared to conventional exercise group after 4
months. Patients in our current study population
had relatively milder spinal limitations with mean
BASMI scores being less than 4. Patients in both
GPR groups showed significant improvements
compared to the control group.

We have detected significant improvement in
BASDAI scores in both GPR and GPR+
microwave groups. In a previous study performed
by Pavy et al. (36) minimal clinically important
difference (MCID) for BASDAI was reported to be
10 mm or 22.5 %. We have observed a median
improvement of 20 mm in BASDAI scores with
GPR treatment, which can be interpreted as
clinically significant. Pavy et al. also reported
MCID level for BASFI score as 7 mm or 17.5%.
In our current study, BASFI values for GPR group
improved 18 mm which reflects significant clinical
improvement.

Depression incidence in AS patients was shown
to be higher than the general population. This
has been explained by the negative effects of
pain and functional limitations on the patients’
mood and quality of life. Bodur et al. (37)
stressed the positive influence of regular exercise
on ASQoL scores. Aytekin et al. (38) reported
better ASQoL scores in those patients who
exercised at least 5 days a week compared to
those that exercised 2-3 days per week. On a
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related note, Yigit et al. (39) reported better
outcomes in BDI scores in subjects who
exercised more than 3 times per week. In the
current study, we observed more significant
improvement in both BDI and ASQoL scores in
the exercise groups compared to the control
group.

Nonspecific chronic low back pain with an
insidious onset is the most common symptom of
AS. Chronic pain contributes to limitation of
spinal mobility, functional status and negatively
impacts quality of life. Gyurcsik et al. (34) found
no positive effect of GPR treatment on pain
scores in patients with AS. They stated that this
might be a result of the small number of subjects
enrolled in the study. Salaffi et al. (40) conducted
a study on 825 AS patients and reported the
MCID value for pain VAS score to be 1 unit or
25%. In the current study, only those subjects in
the first and second groups showed clinically
significant improvement in nighttime VAS scores.
Daytime pain VAS scores did not improve
significantly in the first 3 months in any of the
study populations. First two groups had
significantly lower daytime pain VAS scores at
the end of 6th month. This initial lack of
significant improvement may be explained by
subjects’ already very mild baseline daytime pain
VAS scores which may have made it difficult to
assess the effect of our intervention on pain
levels.

Although there is a scarcity of evidence regarding
the effectiveness of physical therapy modalities in
the treatment of AS, expert opinion supports the
use of these agents. Primary aim of using
physical therapy agents is to increase exercise
tolerance. Balneotherapy and spa therapy were
reported to impart beneficial effects when added
to exercise protocols (18, 41-43). Enginar et al.
(44) noted that a 15 session physical therapy
program resulted in additional improvement in
BASDAI, BASFI and BASMI scores when
administered together with a home-based
exercise program. Sari et al. (45) conducted a
study in which they administered ultrasound and
infrared therapies to lumbar regions of 30 AS
patients, who also received a home exercise
program and observed a positive effect on pain,
quality of life and depression scores. In the
current study, we observed no additional benefit
of microwave therapy over exercise in any of the
measured parameters.

This is the first study to assess the possible
effects of microwave therapy in AS patients.
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Presence of an exercise group that did not
receive microwave therapy and zero dropout rate
during the 6 month study period may be counted
as our study’s strengths. Most prominent
limitations of the current study include not
discriminating patients with axial and peripheral
joint involvement, heterogeneity of medical
treatments and relative smallness of our study
population.

CONCLUSION

GPR exercises in addition to appropriate medical
treatment and performed in a supervised hospital
setting may have beneficial effects on disease

activity, functional status, pain, quality of life and
depression in patients with AS. However we did
not detect any additional positive effects of
microwave therapy over exercise. This may be in
part due to the presence of relatively better
baseline BASDAI, BASMI and VAS scores in the
exercise+ microwave group. In order to assess
the effectiveness of microwave therapy in AS
patients, there is still need for broader studies
that include larger numbers of subjects with
moderate-severe disease activity.
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Yash bireylerin kronik agriyla bas etme durumlari ve etkileyen

faktorlerin incelenmesi

Examination of elderly people's coping with chronic pain and affecting factors
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Amag: Bu calismanin amaci, yasli bireylerin kronik agriyla bas etme durumlari ve etkileyen faktorlerin
incelenmesidir.

Gere¢ ve Yontem: Tanimlayici ve kesitsel tipteki bu cgalismaya, 97 yasl birey dahil edilmistir.
Calisma, Ocak-Mart 2020 tarihleri arasinda bir egitim ve arastirma hastanesinde gerceklestirilmistir.
Veriler, Birey Tanitim Formu, Visual Analog Skala (VAS) ve Agdriyla Bas etme Envanteri (ABE)
kullanilarak toplanmistir.

Bulgular: Calismanin o6rneklemini olusturan bireylerin yas ortalamasi 73,11+£7,15 yildir. Yasl
bireylerin yaklasik yarisi (%46,4) diz/bacak agrisi yasamakta, bunu %32,9 ile sirt/bel agrisi
izlemektedir. Katilimcilarin ABE “Aktif Basa Cikma” alt boyut puan ortalamasi 1,92+0,46; “Pasif Basa
Cikma” alt boyut puan ortalamasi 2,56+0,61'dir. Bireylerin Aktif Basa Cikma strateji toplam puani ile
herhangi bir degisken arasinda anlamli fark bulunmamaktadir (p>0,05). Pasif Basa Cikma strateji
toplam puani ile yas, egitim durumu, agri boélgesi, kullandidi ila¢ grubu, agriyi arttiran ve azaltan
durumlar agisindan anlamli fark bulunmazken (p>0,05); cinsiyet, medeni durum, ¢alisma durumu, gelir
duzeyi, agriya yonelik ila¢ kullanimi ve genel saghk durumu arasinda anlamli bir fark bulunmaktadir
(p<0,05).

Sonug: Bu ¢alismanin sonucunda, yasl bireylerin en ¢ok diz ve bacak agrisi yasadigi ve agriyla bas
etme durumunu bazi bireysel ve agriya iliskin faktorlerin etkiledigi bulunmustur. Yash bireylerin pasif
bas etme stratejilerini, aktif bas etme stratejilerine gére daha fazla kullandidi gérilmektedir. Bu konuda
mevcut durumu ortaya koyan bu calismanin, farkindalk olugturmaya ve yasl bireylerin yasam
kalitesini arttirmaya ydnelik stratejilerin gelistiriimesine katki saglayacagi dusunulmektedir.

Anahtar Sozciikler: Agri, aktif ve pasif bas etme, yasli.

ABSTRACT

Aim: The aim of this study was to investigate the factors influencing the situation and to cope with
chronic pain in the elderly.

Materials and Methods: This descriptive and cross-sectional study included 97 elderly individuals.
The study was carried out in a training and research hospital between January and March 2020. Data
were collected using the Individual Identification Form, the Visual Analogue Scale (VAS) and the Pain
Coping Inventory (PCI).
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Results: The average age of the individuals who make up the sample of the study is 73.11t7.15
years. Approximately half of the elderly (46.4%) experienced knee / leg pain, followed by back / lumbar
pain with 32.9%. Participants' PCI active pain coping strategies sub-dimension mean score was
1.92+0.46; passive pain coping strategies subscale mean score was found to be 2.56+£0.61. There is
no significant difference between the active pain coping strategies total score of individuals and any
variable (p>0.05). While there was no significant difference between passive pain coping strategies
total score and age, educational status, pain zone, drug group used, conditions that increase and
decrease pain (p>0.05); there is a significant difference between gender, marital status, employment
status, income level, pain medication use and general health status (p<0.05).

Conclusion: At the end of this study, it was found that elderly individuals experienced the most knee
and leg pain and some individual and pain-related factors affected their pain coping status. It is
observed that elderly individuals use passive coping strategies more than active coping strategies. It is
thought that this study, which reveals the current situation on this subject, will contribute to the
development of strategies for raising awareness and increasing the quality of life of elderly people.

Keywords: Pain, active and passive coping, elderly.

GiRiS
Biyolojik diizeyde yaslanma, zamanla artan gesitli
molekiler ve hicresel hasarlarin etkisinden
kaynaklanmaktadir (1). Bu sureg, fiziksel ve
zihinsel kapasitede kademeli bir disls ve genel
olarak biyolojik, fizyolojik, duygusal, psikolojik ve
fonksiyonel boyutlari icermektedir.  Yasllk
déneminde yasanan bu degisiklikler saglik
sorunlarini da beraberinde getirebilmektedir (1,
2). Bu saglik sorunlarindan biri de yash bireyin
yasam Kalitesini olumsuz yonde etkileyen kronik
agridir (1-3). Agrinin goérilme sikhgi yasla birlikte
artmaktadir (4). Ancak, yash bireylerde agrinin
birden fazla nedeni olabildiginden sikhgi tam
olarak bilinmemektir (6, 7). Yasanan agrilarin
aktiviteden kaginma, hareketliligin azalmasi ve
izolasyon, disme, uyku bozuklugu, depresyon ve
anksiyete ile iligkili oldugu belirtiimektedir (7-9).
Bunun vyani sira agrinin olumsuz etkilerinin
yaslinin dtesine gectigi, aile ve toplum Uzerinde
de sosyo-ekonomik yuk olusturdugu
vurgulanmaktadir (10).

Toplumda yas artigi ile birlikte agrilar normal bir
yasam olayr olarak algilanmakta, saglik
calisanlarinin da ¢odunun gértsinin bu ydnde
olmasi agrinin ifade edilmesi ve etkili bas
edilmesini glglestirmektedir. Bunu destekler bir
veri olarak, yash bireylerin deneyimledikleri
agrilan yaslarina bagladiklari ve destek saglik
hizmeti alma  girisiminde  bulunmadiklari
belirtiimektedir (11). Kronik agrn hem kendi
basina hem de sonuglar itibariyle bireylerin
hayatlarinda strese neden olmaktadir. Bu
nedenle agriyla etkin bas edebilme o6nemlidir.
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Agriyla bas etmede aktif ve pasif olmak Uzere iki
farkli yontemden bahsedilmektedir. Aktif bas
etme yontemleri, agrinin siddetini azaltmak ve
agriyl  yonetebilmek, bireyin  islevselligini
surdirebilmek igin uygulanan yéntemlere karsilik
gelmektedir. Geri ¢ekilme, kaginma ve dinlenme
gibi pasif bas etme yontemlerinin ise agr
Uzerinde etkili olabilecedine inanilmamaktadir.
Ayrica pasif yontemlerin fiziksel islevde bozulma,
psikolojik streste artma gibi olumsuz sonuglara
neden olabilecegdi belirtimektedir (12-14). Bu
yontemler uygulandiklari duruma ve kullaniima
sikliklarina gére agri ile bas etme sirecini olumlu
ya da olumsuz etkileyebilmektedir (3).

Agrisi olan vyasl bireylerin bakiminda 6nemli
sorumluluklar Ustlenen hemsirenin, hastalarin
agriyla bas etme davranigslari ve etkileyen
faktorleri bilmesi 6nemlidir. CUnkl agrisi olan
bireyle karsilasmak hemsireler icin stres yaratan
bir durumdur (15, 16). Agrn ile bas etmenin
karmasik bir sire¢ oldugu digsunilmektedir. Bu
kapsamda bu calisma, yash bireylerin kronik
agriyla bas etme durumlari ve etkileyen
faktorlerin incelenmesi amaciyla yapilmigtir.

GEREG ve YONTEM

Tanimlayici ve kesitsel tipteki bu arastirmanin
evreni, Ocak-Mart 2020 tarihleri arasinda bir
egitim ve arastirma hastanesinin  dahiliye
klinik/polikliniklerine c¢esitli nedenlerle basvuran
65 yas ve Uzeri bireylerden olugsmaktadir.
Calismanin oOrneklemini ise; Ocak-Mart 2020
tarinleri arasinda c¢alismaya dahil edilme
kriterlerine  uyan ve arastirmaya katiimaya
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gonulld  olan 97 yash birey olusturmustur.
Arastirmaya dahil edilme kriterleri; (1) 65 yas ve
Uzeri olma, (2) en az 3 aydir agn sikayeti olma,
(3) sorulara cevap verebilecek bilissel yeterliligi
olma, (4) isitme vb iletisim sorunu olmama ve (5)
calismaya katimaya gondlli  olmamasidir.
Diglama  kriterleri ise, hastanin  sorulari
cevaplayamayacak duzeyde biligsel ve psikiyatrik
bir rahatsizliginin olmasi ve kanser tanisi almis
olmasidir. Calismada 6rnekleme ydntemi olarak
olasiliksiz ydntemlerden gelisigiizel 6rnekleme
yontemi kullaniimis olup, Ocak-Mart 2020 tarihleri
arasinda aragtirmaya alinma kriterlerine uyan
yasli  bireyler calismaya dahil edilmigtir.
Calismada o6rneklem hesabina gidilmemis olup,
belirlenen tarihler arasinda g¢alismaya alinma
kriterlerine uyan bireyler c¢alismaya alinmistir.
Arastirmanin bagimh degiskenleri kronik agriyla
bas etme durumlari, bagimsiz degiskenleri ise
etkileyen faktorlerdir  (sosyo-demografik ve
hastalik 6zellikler).

Verilerin Toplanmasi

Veriler, “Birey Tanitim Formu”, “Visual Analog
Skala (VAS)” ve “Agriyla Bas etme Envanteri
(ABE)” kullanilarak yuz ylze gérisme teknidi ile
toplanmstir.

Birey Tanitim Formu: Bu form; arastirmacilar
tarafindan literatire (3, 6, 14) dayali olarak
hazirlanmis olup, bireylerin sosyo-demografik
Ozelliklerine ve hastalik durumlarina iligkin
sorulardan olusmaktadir.

Visual Analog Skala (VAS): Sayisal olarak ifade
edilemeyen bazi degerleri sayisal hale ¢gevirmede
pratik olan bu gosterge c¢izelgesi agrinin
siddetinin belirlenmesinde kullaniimaktadir.
Degerlendirilen agrinin siddeti icin, genellikle 0
puan "agri yok" ve 10 puan "hayal edilebilecek en
k6t agr" seklinde degerlendiriimektedir (10
cm’lik  oblcek) (17). Elde edilen puanin
degerlendirmesinde <3 hafif agri, 3-6 arasi orta
siddette agri, >6 ise siddetli agri anlamina
gelmektedir (18).

Agriyla Bag etme Envanteri (ABE): Kraaimaat ve
Evers tarafindan 2013 yilinda geligtirilen o6lgek,
kronik agri yasayan bireylerin agriyla bas etmede
davranigsal ve biligsel ydntemleri ne siklikla
kullandiklarini degerlendirmektedir (19). Olgekte

alinan puan arttikga, agriyla bas etme
davraniglarinin kullaniima orani da artmaktadir.
Olgegin  6zgin formu agrnyr  dénustirme,
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uzaklasma ve talep azaltma seklinde aktif; geri
cekilme, endiselenme ve dinlenme seklinde pasif
olarak alti alt boyuttan olusmaktadir (3,19). Olgek
puanlamasi, 1 (neredeyse hig) ile 4 (gok sik)
arasinda yapiimaktadir. Olgegin Tirkce gegerlik
ve glvenirlik galismasi, Hocaoglu ve arkadaslari
tarafindan yapilmistir (3). Alt boyutlar, madde
sayisina béliinerek puanlanmaktadir. Olgegin alt
boyutlarinin Cronbach  Alpha ic-tutarhihk
katsayllari  “uzaklasma” igin 0.76, “agriyi
dondstirme” icin 0.77, “rahatlatici digiinme” igin
0.53, “endise” icin 0.69, “dinlenme” igin 0.73 ve
“geri gekilme” igin 0.61 olarak hesaplanmistir (3).

Verilerinin Degerlendirilmesi

Verilerin degerlendiriimesi SPSS 22.0 istatistik
programi ile  yapimistir.  Veri  toplama
formlarindan elde edilen ordinal veriler aritmetik
ortalama, standart sapma, minimum, maksimum
degerler seklinde; nominal veriler frekans ve
yuzde seklinde verilmistir. Arastirmada oOlgek
toplam puan ve alt boyut puan ortalamalari ile
bagimsiz degdiskenler karsilastiriimis, verilerin
normal dagilima uygunlugu degerlendirilmigtir.
Normal dagihma uymayan veriler degiskenlerdeki
gruplara bagh olarak, bagimsiz gruplarda Mann-
Whitney U ile Kruskal-Wallis testleri ile analiz

edilmistir. Sonuglar, %95 guven araliginda
degerlendirilmis, anlamhhk duzeyi p<0.05
alinmigtir.

Arastirmanin Etik Yonu

Calisma, Helsinki Bildirgesi'nin etik standartlarina
uygun olarak yudrGtiimastar.  Arastirmanin
yapilabilmesi icin  bir  Universitenin  insan
arastirmalari etk kurulundan izin alinmigtir
(2019/10-13). Ayrica c¢alismanin  yapildigi
kurumdan kurum izni ve Olgek sahibinden
kullanim izni alinmistir. Ornekleme dahil edilen
yasl bireylere calisma Oncesinde arastirmanin
amaci aciklanmis ve onamlari alinmistir.

BULGULAR

Calismaya katillan bireylerin yas ortalamasi
73,11+7,15'dir (min 65-maks 91). Katilimcilarin
yarisindan fazlasi (%56,7) kadin olup; %87,6’sI
evli, %52,6’'s1 ilkdgretim mezunu, %388,7’si
calismiyor ve %58,8'i orta gelir dizeyine sahip
oldugunu ve %61,9'u esi ile birlikte yasadigini
bildirmistir (Tablo-1). Katilimcilarin ortalama VAS
puani 6,34+2,03 (min. 2-maks. 10) olarak
saptanmigtir.
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Tablo-1. Adriyla bas etme envanteri (ABE) aktif ve pasif agriyla basa ¢ikma boyutlarinin bazi sosyo-demografik

Ozelliklere gore kargilastiriimasi (n=97).

ABE
Degigkenler Aktif bag etme Pasif bag etme

n (%) Ort+SS  Testdegeri Ort+SS Test degeri
Yas
65-74 63 (64,9) 1,89+0,45  4°=2,993* 2,53+0,62 12=0,544**
75-84 24 (24,7) 2,08+0,29 p= 0,224 2,61+0,50 p= 0,762
85 ve Ustil 10 (10,3) 1,76+0,29 2,58+0,84
Cinsiyet
Kadin 55 (56,7) 1,95+0,49 z=-0,091* 2,67+0,59 7= -2,147*
Erkek 42 (43,3) 1,89+0,42 p= 0,927 2,41%0,61 p= 0,032
Medeni Durumu
Evli 85( 87,6) 1,9140,41 z=-0,127* 2,64+0,59 7= -3,594*
Bekar 12 (12,4) 2,04+0,71 p= 0,899 1,96+0,44 p= 0,000
Egitim Durumu
Okur-yazar degil 15 (15,5) 2,18+0,54  %=7,438** 2,67+0,40 %°=0,984**
ilkokul 51 (52,6) 1,91£0,40 p= 0,059 2,55+0,63 p= 0,805
Lise 19 (19,6) 1,92+0,46 2,58+0,53
Universite 12 (12,4) 1,67+0,37 2,41+0,85
Calisma Durumu
Calisiyor 11 (11,3) 2,01+0,54 z=-0,692* 2,17+0,47 z=-2,142*
Calismiyor 86 (88,7) 1,91+0,45 p= 0,489 2,61+0,61 p= 0,032
Gelir Diizeyi
Gelir giderden az 13 (13,4) 2,05+0,53  y’=0,952** 2,70+0,55 ¥°= 7,260%*
Gelir gidere denk 57 (58,8) 1,92+0,47 p= 0,621 2,42+0,60 p= 0,027
Gelir giderden fazla 27 (27,8) 1,87+0,41 2,78+0,60
Birlikte Yasadigi Kisi
Es ve cocuklari 11 (11,3) 1,77+0,31 4= 1,001** 2,57+0,63 v2= 1,043+
Yalniz 26 (26,8) 2,03+0,58 p= 0,606 2,48+0,61 p= 0,594
Esile 60 (61,9) 1,91+0,42 2,59+0,62

*Mann Whitney-U testi z degeri, **Kruskal Wallis testi Ki-kare degeri.

Yagh bireylerin deneyimledikleri agri ve ilag
kullanimiyla iligkin bilgileri Tablo-2’de
sunulmustur. Yaglh bireylerin yaklasik yarisinin
(%46,4) diz/bacak agrisi yasarken, bunu %32,9
ile sirt/bel agrisi izlemektedir. Katilimcilarin
%27,8'inin  agriya yonelik NSAID grubunu
kullandigini, %78,4'G de bu agr kesicilerden
yarar gordugu bildirmistir. Bununla birlikte, yasli
bireyler agrisini en ¢ok arttiran durumlarin ayakta
kalmak (%32), yurimek (%27,8) ve yodun is
yapmak (%13,4) oldugunu; en c¢ok agrisini
azaltan aktivitelerin de dinlenme (%48,5), agn
kesici krem uygulama (%13,4) ve uyuma (%8,2)
oldugunu ifade etmistir (Tablo-2).

Yasli bireylerin Aktif Basa Cikma strateji toplam
puani ile herhangi bir sosyo-demografik ve
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agriyla ilgili degiskenler agisindan anlamh fark
bulunmamaktadir (p>0,05). Yaglh bireylerin Pasif
Basa Cikma strateji toplam puani ile yas, egitim
durumu, agn bolgesi, kullandigi ilag grubu, agriyi
arttiran ve agriyl azaltan durumlar acgisindan
anlamh fark bulunmazken (p>0,05); cinsiyet,
medeni durum, calisma durumu, gelir dizeyi,
agriya yonelik ilag kullanimi ve genel saglik
durumu arasinda istatistiksel olarak anlamh fark
bulunmustur (p<0,05) (Tablo-1 ve Tablo-2).

Yash bireylerin ABE genel puan ortalamalari
Tablo-3'de yer almaktadir. Calismaya katilan
yasl bireylerin ABE “Aktif Basa Cikma” alt boyut
puan ortalamasi 1,92+0,46; “Pasif Basa Cikma”
alt boyut puan ortalamasi 2,56+0,61°dir (Tablo-3).
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Tablo-2. Agriyla bas etme envanteri (ABE) aktif ve pasif agriyla basa ¢ikma boyutlarinin bazi ézelliklere gére
kargilastiriimasi (n=97).

ABE
Degigkenler Aktif bag etme Pasif bag etme
n (%) Ort+SS  Testdegeri Ort+SS Test degeri

Agdniya yonelik ilag kullanimi

Var 75 (77,3) 1,90£0,40 z=-0,624* 2,6820,51 7= -3,145*
Yok 22 (22,7) 2,02+0,63 p= 0,533 2,1240,73 p= 0,002
Kullandigi ilag grubu

NSAID 27 (27.8) 1,86+0,44 2,65+0,56

Zayif opioid 15 (15,5) 1,80+0,38 4= 1,896** 2,62+0,78 v2= 4,029+
Kuvvetli opioid 2(2,1) 1,62+0,00 p= 0,755 3,17+0,05 p= 0,402
Antidepresan 2(2,1) 2,06+0,44 2,21+0,00

Kas gevsetici 19 (19,6) 1,94+0,52 2,74+0,54

Analjezik pomat 20 (20,6) 2,0120,36 2,530,44

Kullanilan analjezik ilagtan

yarar gérme

Evet 76 (78,4) 1,90+0,42 z=-0,379* 2,52+0,57 7= -1,404*
Hayir 21 (21,6) 2,01+0,59 p= 0,705 2,67+0,74 p= 0,160
Agn bolgesi

Sirt/Bel 32 (32,9) 2,14£0,35 2,6910,24

Diz/bacaklar 45 (46,4) 1,92+0,28  4°=10,302** 2,65+0,47 y°= 4,039**
Bas/boyun 10 (10,3) 2,06+0,50 p= 0,067 2,71+0,67 p= 0,544
Tim viicut 10 (10,3) 1,7240,51 2,38+0,70
Agnyi arttiran durumlar

(n=81%
Ayakta kalmak 31 (32,0 1,89+0,45 2,63+0,47
Yartimek 27 (27,8) 1,89+0,31 4= 4,758** 2,59+0,61 y°= 2,046%*
Yogun is yapmak 13 (13,4) 2,08+0,66 p= 0,313 2,35+0,76 p= 0,727
Stres 5 (5,2) 1,60+0,28 2,81+0,84

Nem/yagmur 5 (5,2) 1,65+0,40 2,15+1,06
;Aeryl azaltan durumlar (n=77

)

Dinlenmek 47 (48,5) 1,96+0,48 2,51+0,64

Uyumak 8(8,2) 1,60+0,16 4= 8,214** 2,95+0,73 y°= 4,299**
Sicak 6 (6.2) 1,640,32 p= 0,084 2,1640,94 p= 0,367
Analjezik krem 13 (13,4) 1,73+0,35 2,53+0,54

Hareket/ylrlyls 3(3,1) 1,95+0,72 2,71+0,00

Genel saglik durumu

iyi 20 (20,6) 2,03£0,61  y?= 0,522 2,34+0,80 y°= 8,533
Orta 58 (59,8) 1,89+0,42 p=0,770 2,52+0,49 p=0,014
Koétii 19 (19,6) 1,90+0,39 2,8940,62

*Mann Whitney-U testi z degeri, **Kruskal Wallis testi Ki-kare degeri

@ Sadece yanit verenler alinmistir.
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Tablo-3. Yaslilarin aktif ve pasif agriyla basa ¢gikma boyutlarinin genel puanlari ve sonug parametreleri.

ABE alt boyutlan Ort+SS Min.-Maks.
Aktif bag etme stratejileri 1,92%0,46 1-3,25
1. Uzaklagsma 2,03+0,61 1-3,33
2. Agriy1 dondstirme 1,60+0,76 1-3,50
3. Rahatlatici distinme 2,03+0,57 1-3,67
Pasif bas etme stratejileri 2,56%0,61 1-3,71
4. Endise 2,34+0,66 1-4
5. Dinlenme 2,7840,77 1-4
6. Geri ¢ekilme 2,44+0,61 1-3,75
TARTISMA iyilestirdigi belirtiimektedir (25). Burada incelenen

Bu calisma, yasl bireylerin kronik agriyla bas
etme durumlart  ve etkileyen faktorlerin
incelenmesi amaciyla yapilmistir. Devam eden

ya da vyeterli bas edilemeyen agr bireyin
yasamini her yonuyle olumsuz
etkileyebilmektedir (20). Agrn, Ozellikle yash

bireylerde sik rastlanmakta ve yasam kalitesini
olumsuz etkilemektedir (21). Yapilan bu
calismada yasli bireylerin agri puan
ortalamalarinin 10 puan Uuzerinden 6,34+2,03
oldugu goérulmekte ve yaslilarin siklikla (%46,4)
diz/bacak boélgelerinde agri yasadiklari, bunu
%32,9 ile sirt/bel bolgesinin takip ettigi
goérulmektedir. Yapilan diger c¢alismalarda da
calismamiza benzer olarak, yaghlarin agri puanin
orta diizeyde ve en sik agri yasadiklari bélgelerin
diz/bacak (alt ekstremiteler) ve bel bélgesi oldugu
belirlenmistir (22-24). Bu durum, yaglanmaya
bagh iskelet ve kas gucundeki azalmadan
kaynaklanan ve o6zellikle vicudun tim yUkinu
Uzerine alan boélgelerde daha sik goérildagunu
gOstermektedir.

Bircok kronik hastalikta oldudu gibi, hastalar
agrinin yogunluguna uyum saglamak igin cesitli
basa c¢ikma stratejileri kullanmaktadir (19). Bu
calismada yash bireylerin Aktif Basa Cikma puan
ortalamasi 1,92+0,46; Pasif Bagsa Cikma alt boyut
puan ortalamasi 2,56+0,61 olarak bulunmustur.
Bulgularimizda  pasif bas  etme puan
ortalamasinin daha yuksek oldudu, dolayisiyla
yash bireylerin agriyla bas etmede pasif bas etme
stratejilerini daha fazla kullandigi, o6zellikle de
dinlenme  (2,78+0,77) alt boyut puan
ortalamasinin daha fazla oldugu gorilmektedir.
Bununla birlikte literatlrde aktif bir basa ¢ikma
stiline sahip olmanin, hastalarin saglik hizmeti
kullaniminda artis sagladig1 ve saglik durumunu
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yasl bireyler daha disik aktif agriyla basa ¢ikma
stratejileri ve ¢ok daha yiksek pasif agri ile basa
¢cilkma puanlari géstermektedir. Katihmcilarda,
pasif agriyla basa c¢ikma stratejisi (6zellikle
dinlenme ve geri ¢ekiime) daha Onemli
bulunmustur. Bu durumun, yapilan bu ¢alismada

yasli  bireyler agrilarini arttiran durumlarin
basinda ayakta kalma (%32) ve yirimenin
(%27,8); azaltan durumlarin ise; %48,5 ile

dinlenme ve %13,4 ile analjezik krem uygulama
olarak ifade etmesiyle de yakindan iligkili oldugu
disunulmektedir. Calismamizda yashlarin
cogunlukla alt ekstremitelerde agri yasadiklarini
belirtmesi, bununla iligkili olarak ayakta kalma ve
yurimenin arttiran faktérler olmasina neden
olmaktadir. Calismamizla benzer olarak, Saka ve
Go6zum tarafindan yapilan bir calismada da
yaslilarin en sik kullandiklari ila¢ digi 6z yénetim
uygulamasinin  dinlenme-aktivite  kisitlamasi
oldugu saptanmistir (22). Bu bulgu, yaslanmayla
birlikle, dejeneratif eklem hastaliklarin artmasiyla
birlikte yash bireylerin daha pasif agri ile basa
cilkma stratejilerini  kullanmasina yol actigini
gOstermektedir. Bu muhtemelen vyasla birlikte
aktivitelerde azalmayla ve bulgularimizda ayakta
kalmak (%32) ve ylrumenin (%27,8) agriyi
arttiran  faktérler arasinda olmasindan da
kaynaklandigi distunulmektedir.

Bu calismada, yash bireylerden Bireylerin Aktif
Basa Cikma strateji toplam puani ile herhangi bir
sosyo-demografik ve agriyla ilgili degiskenler
agisindan anlamh fark bulunmazken; kadin, evli,
herhangi bir iste calismayan, geliri giderden fazla
olan, agriya yonelik ila¢ kullanan ve genel saglik
durumunu kotu olarak degerlendiren
katilimcilarin Pasif Basa Cikma toplam puaninin
istatiksel olarak anlamli sekilde daha ylksek
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oldugu saptanmistir. Perrot ve arkadaslar
tarafindan kalga ve diz osteoartriti (OA) olan
hastalarda agriyla basa c¢ikma stratejilerinin
incelendigi bir calismada; katilimcilarinin pasif
agri ile basa ¢ikma stratejilerinin kullaniminin OA
suresi ile arttigini ve daha yasl ve fazla kilolu
hastalarda, fiziksel aktivitesi olmayan veya major
bozuklugu olmayan hastalarda, emekli olan ve
calismayan hastalarda, evli olmayan ve agri
yogunlugu daha ylksek olan hastalarda daha
fazla oldugu belirtimektedir (26). Yasli
yetiskinlerin kronik agriyla bas etmesine ydnelik
kavram analizini olugturma amaciyla yapilan bir
calismada ise; agri yonetim stratejilerinin kadinlar
arasinda erkeklerden daha fazla kullanildigi
belirtimektedir. Ayni  galismada, kadinlarin
bilissel basa ¢ikma yontemlerini benimseme, dini
faaliyetlere  katilma, psikolojik  yaklagsimlar
kullanma, oyalanma ve egzersiz yapma
olasiliklarinin daha yuksek oldugu da ifade
edilmektedir (27). Bu konuda, kadinlarin
kaynaklara daha az erigebildikleri ve bu nedenle
kronik agriyla basa c¢ikmak igin erisilebilir
stratejilerden yararlanma olasiliklarinin daha
yuksek oldugu ile de agiklanmaktadir (28).
Calismada agri deneyimleyen vyaslh bireylerin,
agri ile bas etmede siklikla analjezik kullanimina
(%77,3) bagvurduklarini ve %78,4’G kullandiklari
analjezik ilagtan yarar gérduklerini belirtmektedir.
Tanriverdi ve arkadaglar tarafindan yapilan bir
calismada ise yagllarin agr ile bas etmede
sikhkla ilk tercihi evde agri kesici kullanmak
(%35,9) oldugu, bunu bir saglik kurulusuna
basvurma  (%26,9), agrinin  kendiliginden
gecmesini bekleme (%20) ve 17,2’sinin de farkl
yontemler deneme gibi bag etme ydntemlerini
takip ettigi belirtimistir. Ozel ve arkadaslar
tarafindan yapilan bir c¢alismada yashlarin
%96,3’'Unun agri kesici ve bu yasli bireylerin de
%58’nin  non-opioid  analjezik  kullandiklari
goralmastir (29). Biyik ve arkadaslari yaslilarin
analjezik ilag kullanma oranini %42,9 olarak
bulmustur (30). Yapilan baska bir calismada ise
yaslhlarin analjezik kullanim oranlar daha yiksek
(%90,6) saptamistir (31). Yapilan bu g¢alismanin
sonuglarinda agri ile bas etmede ilk sirada
analjezik kullanimina yonelik elde edilen sonuglar
diger calisma sonuglari ile tutarhdir.

Kronik agri ile basa ¢ikmada sosyal, fiziksel,
psikolojik ve demografik dzellikler, bireyin yasam
kosullari, bas etmeye yonelik deneyimleri ve
bilgisi gibi c¢esitli faktorler etkili olabilmektedir.
Yasli bireyin tercih ettigi basa ¢cikma stratejileri ile
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sureci olumlu ya da olumsuz etkileyebilmektedir.
Yapilan bu galismada yash bireylerin pasif bas
etme stratejilerini, aktif bas etme stratejilerine
gore daha fazla kullandi§i goriimektedir.

SONUG

Yashlarin ¢ogu, gunlik aktivitelerini 6nemli
Olgiide degistiren ve saglik hizmetleri tzerinde
muazzam bir yUk olusturan kronik agridan
muzdariptir. Bununla birlikte, bu c¢alismanin
sonucu vyasgh bireylerin pasif bas etme
stratejilerini, aktif bas etme stratejilerine gore
daha fazla kullandidini gostermektedir. Saglik
profesyonellerinin, Ozellikle yashlik déneminde
saglik problemlerinin  artmasi ve  aktivite
diizeyinin azalmasi ile birlikte sik karsilasilan bir
problem olan agrinin degerlendirmesi ve bas
etme uygulamalarini bilmesi énemlidir. Ozellikle,
kronik agrisi olan yash bireylerde uzaklasma,
agriyl donustirme ve rahatlatici disinme gibi
aktif basa c¢ikma stratejilerinin  daha fazla
kullanimina  yonelik terapdtik ve biligsel-
davranis¢i yaklagsimlarin  kullaniminin  gerekli
olacagini disindiurmektedir. Bu konuda mevcut
durumu ortaya koyan bu galismanin, farkindalik
olusturmaya ve yash bireylerin yasam kalitesini
arttirmaya yonelik stratejilerin gelistiriimesine
katki saglayacagi dusunulmektedir.

ARASTIRMANIN SINIRLILIKLARI

Tim bu bulgularla birlikte, c¢alismanin dogru
degerlendirilebilmesi i¢in bazi sinirhliklarinin géz
éniinde bulundurulmasi gerekmektedir. ilk olarak,
katihmcilarin agri dizeyi VAS ile belirlenmeye
calisilsa da, ABE’nin hem 6z bildirim yontemine
dayanmasi hem de bas etme ydntemlerini geriye
dénik degerlendirmesi bir kisitliliktir.  ikincisi
¢alismanin baslangicinda daha fazla yash bireye
ulagilmak amaglansa da, galismanin yapildigi
dénemin sonuna dogru tum dinyada ve
Ulkemizde pandemi surecinin baglamasi ve
ardindan gelen kisitlamalarla yiz ylize veri
toplanmasi kesintiye ~ ugramigtir.  Ayrica,
calismaya alinma kriterleri arasinda en az 3 aydir
agri sikdyeti olan bireylerin alinmasi (agri
bildirmeyen ya da 3 aydan daha az slreden
agrisi olanlarin dislanmasi) nedeniyle daha az
yasli bireye ulasiimistir. Bu alanda daha genis
popllasyon ve farkli kliniklerde yatan yash
bireylerle yeni calismalarin yapiimasi
Onerilmektedir.

Cikar gatismasi: Bu yayina iligskin yazarlarin her
hangi bir ¢ikar catismasi yoktur.
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Rutin kan testleriyle COVID-19 tani tahmininde makine 6grenmesi
yontemleriyle bir mobil uygulama gelisgtiriimesi

Development of a mobile application by using machine learning methods for the
prediction of COVID-19 diagnosis with routine blood tests

Mert Demirarslan Asli Suner

Ege Universitesi, Tip Fakiiltesi, Biyoistatistik ve Tibbi Bilisim Anabilim Dali, izmir, Tirkiye

oz

Amag: Tim dinya Aralik 2019'dan bu yana SARS-CoV-2 virlsU ile basa gikmaya calismaktadir.
Hastaligin erken belirtileri, soguk alginligi ve grip gibi diger yaygin durumlarla értustiginden, hekimler
icin erken taninin 6nemi blyuktir. Bu ¢alismada, genel kullanima agik anonim bir veri seti kullanilarak,
rutin kan testleri sonuglari Gzerinden Yeni Koronaviris Hastaligi (COVID-19) tanisinin (pozitif/negatif)
makine 6grenmesi algoritmalari yardimiyla tahmin edilmesine yonelik bir mobil uygulama gelistiriimesi
amaclanmaktadir.

Gereg¢ ve Yontem: Veri setinde yer alan, kayip gozlem, sinif dengesizligi, aykiri gézlem ve ilgisiz
degisken problemleri giderildikten sonra makine égrenmesi ydntemlerinin siniflandirma performanslari
test edilmis, ardindan uygun degiskenlerle COVID-19 tanisi igin lojistik regresyon modeli kurulmustur.
Bu model kullanilarak makine 6grenmesi tabanl mobil uygulamasi tasarlanmistir.

Bulgular: Tani koymada en iyi sonug veren degiskenler, eozinofil, I6kosit, trombosit, monosit, kirmizi
kan hicresi, bazofildir. Veri 6n isleme problemleri giderildikten sonra kullanilan algoritmalarin
siniflandirma performanslari, ham verideki performans degerlerine gore oldukga yiikselmistir.

Sonug: Geligtirilen mobil uygulama ile rutin kan testi sonuglar kullanilarak, hizli ve kolay bir sekilde
Covid-19 tanisi tahmininde bulunulmasi midmkunddr.

Anahtar Sozcukler: Covid-19, makine 6grenmesi yontemleri, rutin kan testi, mobil uygulama, tani.

ABSTRACT

Objective: The whole world has been dealing with the SARS-CoV-2 virus since December 2019. Early
diagnosis is of great importance for physicians, as the early symptoms of the disease overlap with
other common conditions such as cold and flu. In this study, we aimed to develop a mobile application
to diagnose COVID-19 with machine learning algorithms that use anonymized publicly available
routine blood tests results.

Materials and Methods: After eliminating the missing observation, class imbalance, outlier
observation, and unrelated variable problems in the data set, the classification performances of
machine learning methods were tested, and then a logistic regression model was established for the
detection of COVID-19 with appropriate variables. Using this model, a machine learning-based mobile
application has been designed.

Results: The variables that gave the best results in diagnosis were eosinophils, leukocytes,
thrombocytes, monocytes, red blood cells, and basophils. After solving the data pre-processing
problems, the classification performance of the algorithms used has increased considerably compared
to the performance values in the raw data.

Conclusion: With the developed mobile application, it is possible to estimate the diagnosis of Covid-
19 quickly and easily by using routine blood test results.

Keywords: Covid-19, machine learning methods, routine blood test, mobile application, diagnosis.
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GiRiS

Tim dinya Arallk 2019'dan beri Yeni
Koronaviriis Hastaligi (COVID-19) pandemisinin
etkisi altinda, SARS-CoV-2 viriisi ile bas etmeye
calismaktadir. Cin'in  Wuhan eyaletinde ilk
g6zlenen vakalardan bu yana (27 Nisan 2021
itibariyle) global olarak 147.377.159 kisi enfekte
olmus, 3.112.041 kisi ise hayatini kaybetmistir
(1). Toplam vaka sayisi agisindan ilk ¢ ulke
incelendiginde; Amerika 1. sirada yer alirken
(31.742.914 kisi), Hindistan 2. sirada (17.636.307
kisi), Brezilya ise 3. sirada (14.340.787 Kisi)
bulunmaktadir.  Ulkemizin ise dogrulanmis
4.629.696 vaka ile Fransa ve Rusya’dan sonra 6.
sirada yer aldidi belirtiimistir. DUnyadaki Ulkelerin
viristen etkilenmesi sonucunda, sokaga c¢ikma
yasaklari, seyahat kisitlamalari ve tamamen
kapanma gibi cesitli tedbirler uygulanmaktadir.
Artan COVID-19 vaka sayilarini ydnetmek, diinya
capinda saglik hizmetleri i¢in bulylk zorluk
olusturmaktadir. Hastalik, yiksek bulasicilidi
nedeniyle kiresel bir salgin halini aldigindan,
farkli Ulkelere ait veri tabanlarinda
arastirmacilarin kullanimina sunulan ve surekli
glncellenen veriler ile virise iligkin farkl
amaglara yonelik ¢alismalarin yapilmasina olanak
taninmaktadir. SARS-CoV-2 enfeksiyonunun ortaya
clkkmasindan bu vyana, c¢esitli disiplinlerden
arastirmacilar bu yeni virist arastirmaktadirlar.

Makine 6grenmesi, saglik hizmetleri ve tip bilisimi
gibi alanlarda oldukca yaygin bir sekilde
kullanilan bir yapay zeka dal olarak, COVID-19
tanisinin mortalitesi ve risk tahmini ile ilgili cok
sayida arastirmada kullaniilmaya basglanmistir (2).
Bu arastirma alani ginuimuizde oldukga aktif
oldugundan ilgili  yayinlarin  sayisi  hizla
artmaktadir. Nisan 2021 itibariyle, PubMed
taramasinda makine 6grenmesi ve COVID-19 ile
ilgili 2020 yilindan bu yana yapilmig 1098
calisma bulunmaktadir.

Makine 6grenmesi alaninda pek cok algoritma
mevcut oldugundan, bir kullanicinin verilen her
sorun igin en iyi algoritmayl bulmasi oldukga
zordur. Bu nedenle bu calisma kapsaminda
kullanilan topluluk 6grenme ydntemleri ile birden
fazla modeli birlestirip, bir “meta” 06drenme
semasi olusturarak ve farkh hipotez alanlarini
birlestirerek, en ideal ¢dzime “yakin” yaklagimlar
elde edilmistir  (3). Topluluk  6grenme
algoritmalarini  kullanirken en iyi yOntemler
hangileri ve kag tanesinin gerekli oldugu gibi yeni
sorunlar da beraberinde geldiginden,
algoritmalarin performanslari kiyaslanarak en
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yuksek performans de@erine sahip olan algoritma
belirlenmektedir.

COVID-19'un yaygin semptomlari genellikle hafif
olsa da bazi hastalar igin enfeksiyon ciddi ve
bazen olumctl komplikasyonlara neden
olabilmektedir. SARS-CoV-2 enfeksiyonu ates ve

Okslrik gibi en yaygin semptomlari, baska
bulasici hastaliklara benzer  semptomlar
oldugundan, bu durum hekimlerin  tani
asamasinda hizli karar vermesini

zorlastirmaktadir (4). PCR testi su anda en
glvenilir tani testi olarak kullanilsa da bazen
dogru tani koyma konusunda sikinti
yasanabilmekte ve testin sonu¢ vermesi zaman
alabilmektedir. Bu ¢alismada, stipheli bir COVID-
19 vakasina rutin kan sayimi verilerini kullanarak
tani konulmasina yardimci olmak ve hastalik
tanisina iligkin kararlarin iyilestiriimesi igin veri

madenciligi  algoritmalar;, veri 6n isleme
yéntemleri sonrasinda kullaniimigstir. Bu amagla,
ortak paylasima agik bir hastane verisi

kullanilarak, yaygin olarak toplanan laboratuvar
test sonuglan ile SARS-Cov-2 (pozitif/negatif)
sonucunun makine 6grenmesi algoritmalar
kullanilarak tahmin edilmesi igin bir mobil
uygulama gelistiriimistir. Bu verilerde bulunan
kayip gdzlem ve sinif dengesizligi problemleri
giderildikten sonra; ilgisiz degiskenler o6znitelik
secim ydntemiyle veri setinden uzaklagtiriimis ve
literattirde yaygin olarak kullanilan en giincel makine
O6grenmesi siniflandirma algoritmalari  kullanilarak

algoritmalarin performanslarinin arttirimasi
hedeflenmigtir.

GEREG ve YONTEM

1. Veri seti

Calismada kullanilan COVID-19 hasta verileri,
Kaggle veri tabaninda paylasilan, Brezilya’nin
Sao Paulo sehrinde Israelita Albert Einstein
Hastanesi'nde 28 Mart 2020 ile 3 Nisan 2020
arasinda toplanan 5644 kisiye ait anonim
verilerden olugsmaktadir (5). Tum veriler, en iyi
uluslararasi uygulamalar ve Oneriler izlenerek
hastane tarafindan anonimlestirilip paylagiimistir.
Cinsiyet disindaki tim degiskenler sayisal
degerler icerdiginden, olgeklerdeki farkliliga bagh
asiri  buyuk etkilerden kaginmak icin veriler
normalize edilmistir. Veri tabanindaki tim klinik
veriler, sifir ortalamaya ve birim standart
sapmaya sahip olacak gsekilde standardize
edilmistir. istatistiksel analizlerde 5644 sonug,
tam kan sayimi disindaki verilerinin eksikliginden
dolayi kullaniimadigindan, sadece 600 hastaya
ait eksiksiz hasta verileri calismaya dahil
edilmistir
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Sekil-1. Calismanin akis semasi.

Veri setinde yer alan 15 adet degisken arasinda;
yas (yuzdelik grup), rt-PCR SARS-CoV-2 testinin
sonucu ve standart tam kan sayimi: hematokrit,
hemoglobin, trombosit, ortalama trombosit hacmi
(MPV), kirmizi kan hucreleri (RBC), lenfosit,
ortalama korpUskuler hemoglobin konsantrasyonu
(MCHC), Iokosit, bazofil, ndtrofil, ortalama
korpiskuler hemoglobin  (MCH), eozinofil,
ortalama korpuskduler hacim (MCV), monosit ve
kirmizi kan hucresi dagilim genisligi (RBCDW)
yer almaktadir.

Calismada  kullanilan  verilerin  istatistiksel
analizleri i¢in IBM SPSS 25, makine 63grenmesi
algoritmalar icin Python, mobil uygulama igin
Android Studio’da Java dili kullaniimistir. Sekil-
1’de galismanin akis semasi 6zetlenmistir.

2. Veri On isleme

Yapay zeka algoritmalarinin dogru cgalismasini
engelleyen ve disik performans gostermesine
neden olan kayip gézlem, sinif dengesizligi ilgisiz
degisken ve aykin gdzlem gibi yaygin olarak
karsilagilan bazi problemler bulunmaktadir (6).
Calismada incelenen veri setinde de bu
problemlerle karsilasiimistir. Veride c¢ok fazla
kayip gézlem oldugundan, bu problemi gidermek
icin atama islemi yapilamamaktadir. Bu nedenle
kayip gozlem sayisi diger degiskenlere gére az
olan, tam kan sayimina ait degiskenler ¢calismada
kullaniimig, kayip gdézlem problemi ile bas etmek
icin satir bazinda silme islemi uygulanmigtir.
Pozitif ve negatif COVID-19 tanisi almis hasta
sayilari dengesiz  oldugundan (dengesizlik
orani=6,22), veri madenciligi algoritmalarini
uygulamadan 6nce dengesiz veri setini dengeli
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hale getirmek igin veri 6n isleme adimi olarak
SMOTE vyaklagsimi kullaniimistir.  Olusturulan
modelde, kan sonuglarindaki tim degiskenleri
kullanmak yerine en ilgili olan minimum sayidaki
degiskenin secilmesi amaclanmaktadir. llgisiz
degisken probleminin giderilmesinde, aykiri
g6zlem problemini de ¢6zimleyen istatistiksel
tabanl  6znitelik segim yontemi olan OCtS
methodu kullaniimistir (7).

3. Kullanilan Veri Madenciligi Yontemleri ve
istatistiksel Analizler

COVID-19'un pozitif tanisinda tahmin
performansini test etmek icin 6 populer topluluk
O0grenme algoritmasi olan Random Forest (RF),
Gradient Boosting Machine (GBM), Extreme
Gradient Boosting Machine (XGBM), LightBoost,
CatBoost ve Bagging yontemleri (Tablo-1) 10 kat
capraz dogrulama ile kullaniimigtir (8-12).
Algoritmalar kullanilirken, %80 egitim verisi ve
%20 test verisi olarak alinmistir. Kullanilan
topluluk 6grenme algoritmalari ile siniflama
yapilmig, veri 6n isleme asamasinda dengeli hale
getirilen verilerde, COVID-19'un pozitif tanisi igin
lojistik regresyon modeli kurulmustur. Lojistik
regresyon modeli, bagimsiz 6zelliklerin degerine
bagh olarak belirli bir sinifa ait veri noktalarinin
olasihgini  modellemekte kullaniimaktadir. Bu
calismada, model kurulurken ileriye dogru segim
(forward selection) ydntemi ile bagimsiz
degiskenlerin segilmesi saglanmistir. Oznitelik
secimi ydonteminde elde edilen degdiskenlerle
kurulan lojistik regresyon modeli sonuglari
kiyaslanmigtir.
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Tablo-1. Kullanilan makine 6grenmesi algoritmalarinin ézelliklerinin incelenmesi.

Algoritma Ozellikleri

RF e Torbalama (bootstrap) adi verilen yeniden érnekleme siireciyle birden gok farkli agacin ortak
kararini yansitir.

o Egitim asamasinda oldukga hizhdir.

GBM ¢ Adaboost yonteminin siniflandirma ve regresyon problemlerine kolayca uyarlanabilir
genellestiriimis versiyonudur.

XGBM e GBM algoritmasinin hiz ve tahmin performansini arttirmak tizere optimize edilmis;
Olceklenebilir ve farkli platformlara entegre edilebilir halidir.

LightBoost * XGBM algoritmasinin egitim suresi performansini arttirmaya yonelik gelistirilen bir diger
GBM algoritmasidir.

CatBoost ¢ Cok fazla kategorik degiskene ve sinif sayisina sahip verilerde GBM algoritmasinda
siniflandirma performansi distigiinden, CatBoost algoritmasi gelistiriimigtir.

Bagging « lyi bir performansa sahip en eski, en sezgisel ve en basit topluluk tabanli algoritmalardan

birisidir.

Verilerin normal dagilim varsayiminin kontroll
icin Shapiro-Wilk normallik testi kullaniimigtir.
Rutin kan testindeki dederlerin gruplar arasinda
farkli olup olmadigini test etmek igin Mann
Whitney-U testinden faydalaniimistir. Son olarak,

algoritmalar icin  en yiksek siniflandirma
performansini  veren parametreler optimize
edilmistir.

4. Yontemlerin Performans Karsilagtirmalari

Performans metriklerinin hesaplanmasinda
kullanilan hata matrisinde Tablo-2’de gdsterilen
dogru pozitif (DP), yanlhs pozitif (YP), yanlis
negatif (YN) ve dogru negatif (DN) ifadeleri yer
almaktadir. Gergekte pozitif olan bir durumun
(6rnegin hastaligin varhd1 gibi) pozitif olarak
tahminlenmesi DP olarak tanimlanirken, gercekte
negatif olan bir durum igin pozitif olarak tahminde
bulunulmasi sonucunda YP durumu ortaya
cikmaktadir. Gercek durum pozitif oldugunda
negatif tahmin yapiimasi durumunda YN, gercek
durumu negatif iken negatif tahmin yapildiginda
da DN durumu olugmaktadir (13). Algoritmalarin
siniflandirma performanslarinin karsilastiriimasinda;
dogruluk, duyarllik, kesinlik, F-6lciti ve Kappa
istatistigi 6lcim metrikleri kullaniimistir (14-16).
Tablo-2. Hata matrisi.

Gergek Durum

c 3 ", .

E g Pozitif Negatif

c 3 Pozitif DP YP
Negatif YN DN
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Performans olgim metrikleri 0 ile 1 arasinda
degerler almakta; 1’e yaklasan degerlere sahip
algoritmalari iyi performans gostermektedir

Dogruluk (Accuracy-ACC): Dogru pozitif ve dogru
negatif degerlerinin tim degerlere olan orani ile

bulunan dogruluk degeri (Formdl 1) ile
hesaplanmaktadir:
Dogruluk = ——2242N (1)
DP+YP+YN+DN

Duyarlilik (Sensitivite-SEN): Gergekte pozitif olan
bir durumun pozitif olarak tahminlenmesi ile
ilgilenen duyarlihk degerinde (Formul 2) gercekte
hasta olan birinin tahmin degerinin ya da test
sonucunun da pozitif gelmesine iligkin olasilik
belirlenmektedir.
DP
DP+YN (2)
Ozgiilliik (Specificity-SPE): Gergekte negatif olan
bir durumun negatif olarak tahminlenmesinin
belirlendigi  6zgullik degerinde (Formil 3)
gercekte hasta olmayan bir kisinin tahmin
degerinin ya da test sonucunun da negatif
gelmesine iliskin olasilik hesaplanmaktadir.

Duyarhlik =

2 ... DN
Ozglillik = Y 3)
Kesinlik: Pozitif tahmin edilen bir durumun

gercekten pozitif oldugu olasihiginin belirlendigi
deger kesinlik degeri (Formul 4), F-6lgutinin
hesaplanmasinda kullaniimaktadir.
DP

DP+YP (4)
F-6lgiti: Ozgullik ve kesinlik 6lgimlerinin  bir
arada degerlendiriimesini saglayan F-6lgutinin

Kesinlik =

hesaplanmasinda bu iki dederin harmonik
ortalamasi kullaniimaktadir (Formil 5).
s f g Ozgillik*Kesinlik
F-Olgata=2 * Ozgillik+Kesinlik ®)
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Kappa katsayisi: Gozlenen ve beklenen durumlar

arasindaki uyumu o6lgmede kullanilan Kappa
istatistigi, bir siniflandiricinin ne kadar iyi
performans gosterdiginin belirlenmesinde

kullaniimaktadir. FormUl 6'da p, gézlenen uyumu
ve pe beklenen uyumu belirtmektedir.

Kappa katsay:s:zpl"_—_ppe
(6)
5. Mobil Uygulamanin Gelistirilmesi

Hekimlerin COVID-19 tanisi konmasina yardimci
olmak Uzere, hizli ve pratik kullanim saglayan

413 B O &

445 0 O &

Covid-19

Covid-19

Eosinophils 271

Leukocytes 2168

Monocytes 293.3
Red Blood Cell 4.1
Platelets 133.8

Basophils 7.7

HESAPLA HESAPLA

Pozitif

BULGULAR

Arastirmada kullanilan CoVvID-19 hasta
verisinde, sinif dengesizligi (a), aykiri gézlemler
(b) ve bircok kayip gbzlem (c) bulunmaktadir
(Sekil-3). COVID-19 tanisi bagimh degiskeninde
pozitif olma durumu igin kurulan modelde anlamli
bulunan bagimsiz degiskenler eozinofil, 16kosit,
trombosit, monosit, RBC, bazofil seklindedir.
COVID-19 pozitif olanlarin negatif olanlara gére
eozinofil icin odds orani 0,268, |6kosit i¢in odds
orani 0,291, trombosit i¢in odds orani 0,661,
monosit igin odds orani 1,422, RBC icin odds
orani 1,381 ve bazofil igin odds orani 0,798
olarak bulunmustur. Oznitelik seciminde, skor
puanin ylUksekligine ve 6énem derecesine gore
siralanmigtir.  Burada, degiskenlerin skorlari
bazofilin 1,08 degerinden sonra hizli bir disUs ile
0,50 altindaki degerlere indiginden, esik degeri
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Sekil-2. Gelistirilen mobil uygulamanin ekran goriintusu.

makine &grenmesi tabanli mobil uygulama
gelistirilmistir. Uygulamada eozinofil, |6kosit,
monosit, RBC, trombosit ve bazofil olmak lzere 6
degisken yer almaktadir. Bu degiskenler, 6znitelik
seciminin ardindan elde edilen degdigskenler ile
kurulan ve istatistiksel olarak anlamli ¢ikan lojistik
regresyon modeli ile belirlenmistir. Kullanici,
hastanin ilgili kan sonuglarini uygulamaya yazip,
hesapla butonuna tikladiginda, alt kisimda
hastanin COVID-19 pozitif ya da negatif
olduguna iliskin tani tahmin sonucu ekranda yer
almaktadir (Sekil-2).

448 0 O @&

Covid-19

HESAPLA

Negatif

1,00 olarak belirlenmigtir. Secilen ilk 6 degisken
eozinofil, l6kosit, trombosit, monosit, RBC ve
bazofil ile kurulan lojistik modelinde de tum
degiskenler anlamli ¢ikmistir (Tablo-3). Secilen
degigkenlerle  olugturulan lojistik  regresyon
modeli igin veri Logitboost (0,96 dogruluk) ve
lojistik regresyon (0,86 dogruluk) algoritmalari ile
egitilip test edilmistir. Rutin kan testindeki
degerler olan hematokrit, hemoglobin,
trombositler, MPV, RBC, MCHC, Idkosit, bazofil,

notrofil,  eozinofil, monosit ve RBCDW
degigkenlerinin gruplar arasinda istatistiksel
olarak anlamli derecede farkli oldugu tespit
edilmistir ~ (p<0,05). Lenfositler  (p=0,250),
ortalama korpuskiler hemoglobin (p=0,353),
ortalama korpuskuler hacim (p=0,540)

degiskenlerinin ise gruplar arasinda istatistiksel
olarak farkl olmadigi belirlenmistir.
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Sekil-3. Veri 6n isleme problemlerinin incelenmesi: sinif dengesizligi (a), aykirn gézlemler (b) ve kayip gézlemler (c).

Tablo-3. Oznitelik segimi sonrasinda kurulan lojistik regresyon modelinde kullanilan degigkenler.

a)Sinuf Dengesizligi b)Aykin Gézlem
s00 517 -

83

3

ii

Y

s 2 =1 H
g

Hematocrit
Hemoglobin
Platelets
Lymphacytes
Leukaeytes
Basophils

c)Kayip Gozlem

- %%%%ééféiii%

Eosinaghils
MGy

Monacytes

ROW

teifi

Lojistik Regresyon

Oznitelik Segimi

Degisken Odds Orani Katsayi Giiven Arahligi (%95)
Eozinofil 0,268 1,315 0,225-0,420
Lokosit 0,291 1,234 0,178-0,336
Trombosit 0,661 0,413 0,554-0,879
Monosit 1,422 -0,352 1,202-1,693
RBC 1,381 -0,323 1,211-1,724
Bazofil 0,798 0,226 0,661-0,970
Sabit 0,340 1,078 -

p
0,001
0,001
0,001
0,001
0,001
0,001

Skor
4,31
2,95
2,11
1,81
1,47
1,08

1,05

0,95

0,9

0,85

0,8

0,75

Siniflandirma Performansi

- o W L o W o W -]
i 533 iE"G33iE°“833i§"%833:;¢
x - é © x =4 8 @ x = é © x =4 8 @ x = 2 o
a8 @ 8 % (- g & S &
ACC SEN SPE F Kappa
——Ham Veri ——Onisleme ——Oznitelik Secimi

Sekil-4. Algoritmalarinin siniflandirma performanslarinin kiyaslanmasi.
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Sekil-5. Degiskenlerin COVID-19 pozitif ayirt ediciligi icin ROC egrileri.

Tablo-4. islem akisina gore tiim topluluk 6grenmesi algoritmalarinin siniflandirma performanslarinin degerlendirilmesi.

x x
Veri Seti Algoritma g = % <
o 2 » g
a a < w ¥
RF 0,87 0,88 0,89 0,87 0,36
= GBM 0,88 0,88 0,89 0,87 0,45
§ XGBM 0,88 0,89 0,90 0,88 0,49
% LightBoost 0,88 0,89 0,90 0,88 0,47
- CatBoost 0,88 0,87 0,88 0,86 0,34
Bagging 0,87 0,85 0,87 0,85 0,28
RF 0,93 0,93 0,93 0,93 0,89
GBM 0,94 0,94 0,94 0,94 0,90
LIBJ XGBM 0,95 0,95 0,95 0,95 0,91
% LightBoost 0,93 0,93 0,93 0,93 0,88
CatBoost 0,94 0,94 0,94 0,94 0,90
Bagging 0,95 0,95 0,95 0,95 0,91
— RF 0,99 0,99 0,99 0,99 0,97
g‘ GBM 0,98 0,98 0,98 0,98 0,96
$ XGBM 0,99 0,99 0,99 0,99 0,97
% LightBoost 0,99 0,99 0,99 0,99 0,99
E CatBoost 0,98 0,98 0,98 0,98 0,96
O Bagging 0,99 0,99 0,99 0,99 0,97
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Verinin - ham  halinin  makine  6grenmesi
algoritmalarindaki siniflandirma performanslarina
bakildiginda RF algoritmasinda 0,87 dogruluk,
0,88 duyarlihk, 0,89 kesinlik, 0,87 F olguti ve
0,36 Kappa olguti degerleri hesaplanmistir.
SMOTE algoritmasi ile veriler dengeli hale
getirildiginde RF  algoritmasinin  dogruluk,
duyarhlik, kesinlik, F degerlerinin 0,94’e ve
Kappa Olcitinin ise 0,90 degerine yukseldigi
gérilmektedir. Oznitelik secimi sonrasinda elde
edilen degdiskenlerle olusturulan yeni veri setinin
siniflandirma performanslarina bakildiginda RF
igin dogruluk, duyarhlik, kesinlik, F degerleri
0,99'a; Kappa Olgiti de 0,97 degerine
yukselmistir. Ham veride en basarili algoritmalar
0,88 dogruluk oraniyla; GBM, XGBM, LightBoost
ve Catboost algoritmalari olmustur. SMOTE
islemi uygulanan dengeli veride ise en yiksek

dogruluk oranini 0,95 degeri ile XGBM
algoritmasi  gdéstermistir.  ilgili  degiskenlerin
seg¢iminin  ardindan GBM ve  Catboost
algoritmalari 0,98 dogruluk, RF, XGBM,

LightBoost ve Bagging algoritmalari 0,99 dogruluk
orani saglamistir (Tablo-4). Genel olarak islem
akisina bakildiginda, tim topluluk Adrenmesi
algoritmalarinin ~ siniflandirma performansilari,
verinin  ham haline gére SMOTE yontemi
uygulandiktan sonra artis gostermis; Oznitelik
secimi yapildiktan sonra ise daha yiksek
performans degerleri elde edilmistir (Sekil-4).

Verinin ham halindeki COVID-19 pozitif ayirt
ediciligine bakildiginda sadece bazofil (p=013)
degiskeni istatistiksel olarak anlamli
bulunmamistir  (Sekil-5-a).  Oznitelik  segimi
yapilmis veride degiskenlerin COVID-19 pozitif
ayirt ediciligi icin ROC egrisine bakildiginda, tim

degiskenler istatistiksel olarak anlamh
bulunmustur (p<0,05). Ayirt edicilik gucinu
anlamak icin egri altnda kalan alana

bakildiginda; trombosit 0,791 ile kabul edilir,
I6kosit 0,815 ile mukemmel, bazofil 0,664 ile
kabul edilir, eozinofil 0,695 ile kabul edilir, RBC
0,582 ile zayif ve monosit 0,678 ile kabul edilir
ayrim gucune sahiptir  (Sekil 5-b). RF
algoritmasinin  sinif  degiskeninde pozitif ve
negatif ayirt ediciligine bakildiginda, en iyi ayrim
noktasina en yakin olan sirasiyla; 6znitelik segimi
yapiimis veri, SMOTE ydénteminin uygulandigi
veri ve ham veri seklindedir (Sekil-5, c-d-e).

TUm veri 6n isleme, Oznitelik segimi, makine
6grenmesi algoritmalarinin  performanslari ve
modelleme adiminin uygulanmasinin ardindan,
o6nemli bulunan degiskenlerle mobil uygulama
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olusturulmustur. Burada tam kan sayimindan
elde edilen en ilgili degiskenler ile COVID-19 tani
tahmini saglamaktadir. Ornegin belirli bir hasta
icin eozinofil=27,1, 16kosit=2168, monosit=293,3,
RBC=4,1, trombosit=133,8, bazofil=7,7 seklinde
degerler tanimlandiginda pozitif tani sonucu
tahminlenmektedir. Diger bir 0Ornekte ise,
eozinofil=260,2, 16kosit=9742, monosit=930,4,
RBC=5,1, trombosit=258,9 ve bazofil=44,3
degerleri seklinde girilen bir hasta igin negatif tani
sonucu tahmini géstermektedir.

TARTISMA

Literatirde bu calismadaki veri setini kullanarak
kayip gozlem ve sinif dengesizligi gibi
problemlere veri 6n isleme yapildiktan sonra; RF,
GBM, XGBM, LightBoost, Catboost ve Bagging
algoritmalarinin bir arada degerlendirildigi ve
Oznitelik secimi yapilarak model kuran ve ayni
zamanda algoritma performanslarini kiyaslayarak
bu modelden gelistirmis bir mobil uygulamaya
rastlanmamistir. Bunun yani sira bu galismada
ham veri, islenmis veri ve 06znitelik segimi
yapilmis olarak 3 durum da kargilastirmali olarak
incelenmisgtir.

Verinin ham halinde, algoritmalarin siniflandirma
performanslari oldukga dusuk degerler
gOstermistir. Bu durum veri setinde kayip gézlem
ve sinif  dengesizligi  problemlerinin  var
olmasindan  kaynaklidir.  Bu  problemlerin
gideriimesinden sonra kullanilan algoritmalarin

siniflandirma  performanslari, ham  verideki
performans degerlerine gobre oldukca
yukselmisgtir.

Yavas ve digerlerinin (2020) yaptiklari galismada,
ayni COVID-19 verisinde SMOTE kullanarak
siniflandirma yapmiglardir (17). Siniflandirma
yontemlerinden derin 6grenme algoritmalarini
kullanarak verinin ham halinde 0,86, dengelenmis
halinde 0,90 dogruluk degeri elde etmislerdir.
Derin 6grenme algoritmalari basarili ancak
aciklanabilir olmayan vyapilardir. Ayrica bu
calismadaki dogruluk degeri bizim galismamizda
kullanilan aciklanabilir agac¢ tabanli topluluk
6drenme algoritmalarina gére daha dusuk
performans gdstermistir. Yavas ve digerlerinin
(2020) calismasinda herhangi bir 6znitelik segim
islemi yapilmamis, optimal bir model dnerilmemis
ve Kappa katsayisi Olgim metrigini géz ardi
edilmistir (17). Banerji ve digerleri (2020), tam
kan sayimi ile COVID-19 tahmini yapmak igin

makine 6grenim ve derin 6grenme
algoritmalarinin  performansini  arastirmiglardir
(18). Yapay sinir aglart (YSA) yontemini

391



kullanarak %90 dogruluk degeri elde etmigler,
ancak dengesiz veriler YSA'nin siniflandirma
performansini etkiledigi icin SMOTE yontemi
kullanarak verileri dengeli hale getirmiglerdir.
Veriyi modellerken, veri setini yatan ve ayakta
hasta olarak ikiye ayirarak incelemiglerdir.
Dengeli verilerde, 6znitelik se¢imi yapmadan 14
degiskenle RF algoritmasini  kullandiklarinda
yatan hastalarda COVID-19 pozitif tanisinda %94
dogruluk elde ederken, ayakta hastalarda %86
dogruluk elde etmiglerdir. YSA'da yatan
hastalarda %95, ayaktan hastalarda %80
dogruluk elde etmiglerdir. COVID-19 teshisini
pratik hale getirmek igin; monosit, |0kosit,
eozinofil ve trombosit ile lojistik regresyon modeli

kurmusglardir. Model egitildiginde yatan
hastalarda %81, ayaktan hastalarda %85
dogruluk goéstermistir. Modelde kullandiklarin
trombosit  deg@erinin, COVID-19 tanisinda

influenza igin ayirt edici oldugunu ve COVID-19
hastalarinda pihtilasmanin arttigi belirtmislerdir.
Veride ayni zamanda MPV degiskeninde tespit
ettikleri artigi, kemik iligi tarafindan hizl trombosit
uretimi olarak yorumlamiglardir. Yazarlar bu
calismada genel olarak, normallegtiriimis verileri
yorumlamanin zorlugunu vurgulamaktadirlar.
Yasar ve Colak (2020), calismalarinda COVID-19
siniflandirmasi igin bir model 6nermislerdir. Kayip
gbzlem problemi icin satir bazinda silme
uygulayarak 601 hasta verisi ve 10 degdisken
kullanmisglardir (19). Siniflandirma algoritmalari
dengesizlik  probleminden olumsuz ydnde
etkilendidi icin verileri dengelemis ancak yéntemi
paylasmamislardir. Calismada topluluk 6grenme
algoritmalarindan RF, basit o6grenme
algoritmalarindan CART, SVM, K-NN
algoritmalarini kullanmiglardir. En yiksek %99
dogruluk oraniyla RF algoritmasi en ylksek
basari gosteren algoritma olmustur. CART
algoritmasi ise %81 dogruluk oranina sahiptir.
Ozniteliklerin  siniflandiriimasi icin  énem
derecesinin siralanmasinda RF algoritmasini
kullanmiglar ancak herhangi bir esik deger
belirleme ve Oznitelik segim islemi
yapmamiglardir.

Bizim bu ¢alismamizda ise, kayip g6zlemler satir
bazinda silindikten sonra elde edilen 600 veri ve
14 adet degisken kullaniimistir. Literatirde ayni
veri setini kullanan c¢ahsmalardan (17-19) farkl
olarak, SMOTE yontemiyle veri seti dengeli hale
getiriimis ve aykiri gézleme sahip degiskenler
nedeniyle, aykiri gozlemlere duyarli 6znitelik
secgim yontemi tercih edilmistir. Burada elde
edilen degiskenlerle COVID-19 pozitif hastalari
tespit etmek igin lojistik regresyon modeli
kurulmus ve éznitelik segiminden elde edilen her
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degisken istatistiksel olarak anlamli bulunmustur.
Topluluk 6grenme algoritmalari genel olarak %99
siniflandirma performansi goéstermistir. Analiz
bulgularindan elde edilen sonuglarla gelistirilen
mobil uygulama ile rutin kan testlerine iligkin
hasta bilgileri kullanilarak COVID-19 tanisinin
tahmininde kullanilacak bir model tasarlanmistir.
COVID-19 tanisinin konulmasinda PCR testi ve
radyolojik  bulgularin ~ yaninda rutin  kan
testlerinden de vyararlanmaktadirlar. Tam kan
sayimi sonuglarindaki degiskenler arasindaki
iliskiyi kullanmaya yodnelik klinik bilgi, sadeligi ve
goreli kolay dlglebilir degiskenleri nedeniyle
oldukga o6nemlidir. Bu c¢alismada geligtirilen
model ile COVID-19 olma olasiligi en yiksek
olan ve olmayan bireyleri ayirabilmeye karar
destegi saglamaya yardimci bir tahmin modeli
tasarlanmistir. Sadece rutin kan testi degerlerine
dayali bir tahmin etme modeli, diger viral
hastaliklarda da gorilebilen lenfopeni, |6kopeni
ve monositoz gibi bulgular ile de
Ortuisebileceginden; bu bulgularin da géz éniinde
bulunduruldugu durumlara iligkin sonuglar ile
modelin sonuglari kiyaslanip, COVID-19 ayirt
ediciliginin ilerleyen c¢alismalarda ¢alisiimasi
Onerilmektedir. Calismada gelistirilen bu model
bir  klinik risk belileme araci  olarak
kullanilabilecek; makine 6grenmesi yontemleriyle
olusturulan mobil uygulama, Klinikteki karar
vericilere mobil olarak karar destedi saglama
potansiyeline sahiptir.

SONUC

Kayip g6zlem, sinif dengesizligi ve ilgisiz
degisken problemleri giderildikten sonra topluluk
6grenme algoritmalarinin siniflandirma
performanslarinin arttigi géralmuastir. COVID-19
tanisinin tahminlenmesi igin olusturulan model ile
hizli ve pratik bir ara ylize sahip mobil uygulama
tasarlanmigtir. Hastanin tam kan sayimi
sonuclarindaki  ilgili  degiskenlere ait kan
degerlerinin  girilmesinin ardindan COVID-19
tanisi tahminlenebilmektedir. Gelecek
calismalarda, 6rneklem sayisinin fazla olmasi,
radyolojik bulgu sonuglari PCR testi sonuglari gibi
bagska degiskenlerin de modele eklenmesi ve
farkli hastanelerden elde edilecek hasta sonugclari
ile bdlgesel cesitliligin saglanmasi siniflandirma
algoritmalarinin egitiimesi agisindan 6nemli fayda
saglayacaktir.

Cikar Catismasi: Yazarlar ¢ikar gatismasi beyan
etmemiglerdir.
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The Importance of neutrophil-lymphocyte ratio, monocyte-lymphocyte ratio,
and thrombocyte-lymphocyte ratio in addition to abnormal laboratory
parameters in COVID-19 pneumonia

Anormal laboratuvar parametrelerine ilave olarak, nétrofil-lenfosit, monosit-lenfosit
ve trombosit-lenfosit oranlarinin COVID-19 pnémonisindeki 6nemi
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ABSTRACT

Aim: We aimed to examine the importance of the neutrophil-lymphocyte ratio (NLR), monocyte-
lymphocyte ratio (MLR) and thrombocyte-lymphocyte ratio (TLR) in addition to laboratory parameters
in terms of pneumonia between patients with and without pneumonia diagnosed with COVID-19
infection.

Materials and Methods: In our retrospective study, 506 patients diagnosed with COVID-19 who were
hospitalized and treated between April 2020 and July 2020 were included. While 50.6% (n= 256) of
the patients had pneumonia, 49.4% (n= 250) did not have. File informations were scanned; the
demographic data, hospitalization and discharge laboratory parameters were recorded.

Results: The median age of the patients was 44.5 (16-89) years, 55.5% (n= 281) of them were male.
The median age of patients with pneumonia was higher than those without pneumonia, and the
frequency of female gender was higher (p <0.05 for both conditions). The lymphocyte count at
hospitalization and discharge was significantly lower in patients with pneumonia (p <0.001, 0.007,
respectively). The count of eosinophils at hospitalization was significantly lower in patients with
pneumonia (p <0.001). NLR and TLR values were significantly higher in patients with pneumonia at
admission and discharge (p <0.008, <0.007, respectively for NLR and p <0.001, p<0.001 respectively
for TLR). MLR values at discharge were higher in patients with pneumonia (p = 0.001). In ROC
analyzes made in terms of predicting pneumonia; hospitalization CRP level, eosinophil, monocyte
counts and TLR values were found to be important variables.

Conclusion: In this study, the importance of monocyte, eosinophil counts and TLR values in COVID-
19 pneumonia was demonstrated.

Keywords: COVID-19 pnémonisi, monosit, lenfosit, eozinofil, NLO, MLO, TLO.
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Gereg ve Yoéntem: Retrospektif yaptigimiz ¢calismada Enfeksiyon Hastaliklari servisinde Nisan 2020-
Temmuz 2020 tarihleri arasinda yatarak tedavi alan COVID-19 tanili 506 hasta dabhil edildi. Hastalarin
256’s1 pnémoni tablosu olan (%50,6), 250’si pnémoni tablosu olmayan (%49,4) COVID-19 tanil
olgular idi. Her iki hasta grubunda dosya bilgileri taranarak demografik veriler, yatis ve
taburculuklarindaki laboratuvar parametreleri, NLO, MLO ve TLO irdelenip karsilastiriidi.
Bulgular: Hastalarin medyan yasi 44,5 (16-89) yil olup, %55,5 (n= 281)’i erkek idi. Pnémonisi olan
hastalarin medyan yagsi pnémonisi olmayanlara gbre daha yliksekti ve bu grupta kadin cinsiyet
sikliginin daha fazla oldugu gériildii (her iki durumda p<0,05). Pnémonisi olanlarin hastanede ortanca
kalis siiresi pnémoni olmayanlara gbre daha yliksekti (p:0,009). Pnémonisi olanlarda olmayanlara
gére yatis ve taburculuk lenfosit sayisi anlamli olarak daha diiglik idi (p dederi sirasiyla: <0,001,
0,007). Pnémonisi olanlarda olmayanlara gére yatis eozinofil sayisi anlamli olarak daha diislik
gézlendi (p<0,001). Pnémonisi olan hastalarin yatis ve taburculuk NLO pnémonisi olmayan hastalara
gbre anlamli olarak daha yiiksek gbzlendi (p sirasiyla <0,008, <0,007). Her iki grupta taburculuk NLO
degderi yatis degerine gére dlisiik saptandi (her iki durumda p; <0.001). TLO pnémonisi olanlarda
olmayanlara gére hem yatis hem de taburculukta daha yiiksek goriildii (her iki durumda p <0,001).
MLO incelendiginde taburculuk MLO degerleri pnémonisi olanlarda daha yiiksek gézlendi (p=0,001).
Pnémoniyi 6ngérme acisindan yapilan ROC analizinde; yatis eozinofil degerinin <0,02/uL olmasinin
AUC.0,668, %56,3 sensitivite, %71,2 spesifiteye, monosit dederinin <0,5/uL olmasinin AUC:0,631,
%55,1 sensitivite, %67,6 spesifiteye, TLO dederinin >105,7 olmasinin AUC:0,611, %75,4 sensitivite,

%46,0 spesifiteye sahip oldugu gézlend,.
Sonug: Bu c¢alismada o6zellikle monosit,
pnémonisindeki 6nemi gosterilmis oldu.

eozinofil

sayllari ve TLO oranlarinin COVID-19

Anahtar Sézciikler: COVID-19 pneumonia, monocyte, eosinophil counts, NLR, TLR, MLR.

INTRODUCTION

While the rapid course and increased mortality of
COVID-19 infection has been remarkable, the
new type of coronavirus called as SARS-CoV2,
which has different characteristics from other
coronaviruses (SARS-CoV and MERS-CoV) was
discovered as the causative agent of the disease.
Worldwide more than 265.000.000 people have
been infected with the virus and more than
5.000.000 deaths have been experienced since
December 2019 due to the COVID-19 infection,
which was accepted as a pandemic by the WHO
on March 12, 2020.

The inflammatory and pro-thrombotic process,
which starts with the damage of the virus in the
endotelium leads to multisystem circulatory
disorders especially in the pulmonary circulation,
finally multipl tissue and organ disfunctions occur
[1].

The virus affects natural and acquired immune
system cells by directly cell damage or indirectly
through cytokines and chemokines. As a result,
while lymphocytes and eosinophils decrease, an
increase in neutrophil and monocyte counts can
be observed (1, 2).

In many studies on COVID-19 elevated
neutrophil-lymphocyte ratio (NLR) has been
reported which is used in the follow-up of many
solid tumors, bacterial infections, acute
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pancreatitis and cardiovascular diseases as an
inflammatory marker and prognostic factor (3). In
addition, there are COVID-19 studies showing an
increase in monocyte-lymphocyte ratio (MLR)
and thrombocyte-lymphocyte ratio (TLR) (4-6).
However, there are not enough studies about
COVID-19 pandemia comparing the laboratory
parameters between patients with and without
pnemonia. We aimed to investigate whether
there are differences in laboratory parameters,
NLR, MLR, and TLR values between patients
with and without pneumonia in the course of
COVID-19 infection.

MATERIALS and METHODS

In this retrospective study 506 patients diagnosed
with COVID-19 were included who received
inpatient treatment between April 2020 and July
2020 in the Infection Service of Konya Training
and Research Hospital. Among the patients
hospitalized between the dates mentioned, those
with confirmed diagnosis of Covid-19 were
included in the study. The demographic
characteristics (age and gender) of the patients
on the hospitalization day, as well as the
laboratory and radiologic examinations results
were recorded. These examinations included
COVID-19 RT-PCR test, thorax CT, hemogram,
CRP, ferritin, kidney and liver function tests. In
addition, the hemogram results at discharge were
also recorded.
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In patients whose COVID-19 infection was
confirmed with a positive COVID-19 RT-PCR
test, the pneumonia status was confirmed by
chest CT in addition to clinical and laboratory
findings. From the hemogram parameters, NLR
obtained by dividing the neutrophil count (x
10%/uL) by the count of lymphocytes (x 10%puL),
MLR obtained by dividing the monocyte count (x
10%/uL) by the count of lymphocytes (x 10%uL)
and the TLR values obtained by dividing the
platelet count (x 10%uL) by the count of
lymphocytes (x 10%pL) were calculated.
Primarily, we have received approval from the
Ministry of Health of the Republic of Turkey
established scientific studies. In addition, data
collection procedures started after obtaining
approval from the Medical Specialization Training
Board (with the letter dated 02.07.2020 and
numbered 48929119/774) of Konya Training and
Research Hospital.

Statistical Analysis

Analytical and graphical methods were used to
evaluate the data in terms of normal distribution.
The normal distribution of the data was
determined using skewness-kurtosis values,
Kolmogrov-Smirnov test and variance coefficient
from analytical methods, and graphical methods
with histogram and detrended Q-Q plot graphs.
Mann Whitney U test was used to compare
numerical variables between two groups. It was
observed that all numerical parameters in the
study did not show normal distribution and
numerical parameters were shown with median
(min-max). In comparison of categorical
variables; Fisher's exact test or Chi-square test
was used according to suitability. Wilcoxon test
was used to evaluate the changes in the patients'
admission and discharge laboratory values within
the groups. MedCalc program was used to
perform ROC analysis to evaluate the cut-off
values, sensitivity and specificitiy of biochemical
and hemogram parameters that best predict the
status of COVID pneumonia in the course of
infection. The Statistical Package for the Social
Sciences software version 25.0 (IBM SPSS
Corp.; Armonk, NY, USA) was used for statistical
calculations. A p value of <0.05 was accepted for
statistical significance.

RESULTS
Demographic Characteristics of Patients:

A total of 506 patients diagnosed with COVID-19
treated in the infection service, 50.6% of whom
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with pneumonia and 49.4% without pneumonia
were included. While 55.5% (n = 281) of the
patients were male, 44.5% (n = 225) were female
and 52% of those with pneumonia were women.
The median age was 44.5 (16-89) years, and it
was 51 (16-84) years in patients with pneumonia
(p <0.001). While additional comorbid diseases
were observed more in patients with pneumonia,
complaints of fever, dry cough, shortness of
breath, sputum and weakness were significantly
higher in this group (p <0.001 for both).

Clinical and Laboratory Parameters:

While the median hospitalization day of all
patients was 5 (4-26) days, it was observed
longer in patients with pneumonia than those
without pneumonia (p = 0.009).

The leukocyte count (x 103%/uL) at hospitalization
was significantly lower in those with pneumonia
(p = 0.006). The lymphocyte count (x 10%/uL) at
hospitalization and discharge was significantly
lower in patients with pneumonia (p <0.001,
0.007, respectively). The median value of
eosinophil count (x 10%/uL) at hospitalization was
lower in patients with pneumonia (p<0,001), and
a significant increase at discharge was observed
in all patients (p<0,001). Monocyte counts (x
10%/uL) at hospitalization were significantly lower
in those with pneumonia (p<0,001). In all patients
the RBC values (x10% uL) at hospitalization were
significantly higher than the values measured at
discharge (p<0,001). In patients with pneumonia
both hospitalization and discharge Hb values
(gr/dL) were lower (for both p<0,001). The
comparison of hemogram parameters has been
shown in (Table-1).

It was observed that both NLR and TLR values
were higher in patients with pneumonia at both
hospitalization and discharge (respectively
p<0.001, p<0.001 for both values and both
conditions). In all patients MLR decreased
significantly at discharge (p<0,001). The
important values of NLR, MLR and TLR have
been compared in (Table-2).

Patients with pneumonia had significantly higher
CRP and ferritin levels (respectively p<0,001,
p=0,003) (Table-3).

The comparison of important laboratory levels at
hospitalization and discharge of patients with and
without pneumonia has been shown in (Table-4).

Ege Journal of Medicine / Ege Tip Dergisi



Table-1. Comparison of the hemogram parameters of COVID patients according to pneumonia status.

Total Without pneumonia  With pneumonia p value

N=506 N=250 N=256
leukocyte at 5.8 (1.9-48.8) 6 (1.9-48.8) 5.6 (1.9-20.1) 0.006
admission
leukocyte at 6.1 (2.3-44.6) 6.2 (2.5-44.6) 6 (2.3-29.5) 0.471
discharge
neutrophil at 3.4 (0.7-41.8) 3.5(1.1-41.8) 3.4 (0.7-17.6) 0.447
admission
neutrophil at 3.3(0.7-39.8) 3.3(0.7-39.8) 3.4 (0.9-27.1) 0.509
discharge
lymphocyte at 1.6 (0.2-5.1) 1.7 (0.2-5.1) 1.4 (0.4-4.5) <0.001
admission
lymphocyte at 2 (0.2-6) 2.1 (0.2-6) 1.9 (0.4-4.9) 0,007
discharge
eosinophil at 0 (0-0.8) 0.1 (0-0.8) 0 (0-0.4) <0.001
admission
eosinophil at 0.1 (0-2.5) 0.1 (0-2.5) 0.1 (0-0.5) 0.090
discharge
RBC at admission 4.8 (2.2-6.3) 4.8 (3.5-6.2) 4.7 (2.2-6.3) 0.233
RBC at discharge 4.6 (1.7-6.4) 4.7 (2.9-6.4) 4.5 (1.7-6.1) 0.004
Hb at admission 13.9 (7.7-18.3) 14.4 (8-18.3) 13.5(7.7-17.8) <0.001
Hb at discharge 13.4 (5.9-18.4) 13.9 (8.3-18.4) 12.9 (5.9-17.1) <0.001
thrombocyte at 202.5 (43-644) 202 (61-644) 203 (43-480) 0.940
admission
thrombocyte at 246 (52-697) 228 (53-697) 268.5 (52-589) <0.001
discharge
monocyte at 0.5(0.1-8.4) 0.6 (0.1-2.3) 0.5 (0.2-8.4) <0.001
admission
monocyte at 0.6 (0-2) 0.5 (0-2) 0.6 (0.1-1.9) 0.279

discharge

Leukocyte, neutrophil, lymphocyte, eosinophil, monocyte and thrombocyte units: (x 10% /uL), RBC unit: (x10%/ pL), Hb unit: gr/dL

Table-2. Comparison of the NLR, MLR and TLR levels of COVID patients according to pneumonia status.

NLR at admission
NLR at discharge
TLR at admission
TLR at discharge
MLR at admission

MLR at discharge

Total

N=506

2 (0.4-26.7)

1.7 (0.5-56.5)
128.9 (14.1-1160)
125.9 (15.3-663.8)
0.33 (0.1-3.9)
0.28 (0-3.9)

Without pneumonia
N=250

1.9 (0.5-26.7)

1.5 (0.5-17.5)
114.5 (37.9-1160)
106.2 (31.5-663.8)
0.34 (0.1-3.4)

0.27 (0-2.2)

With pneumonia
N=256

2.3 (0.4-23.8)

1.8 (0.5-56.5)
143.1 (14.1-516.2)
138 (15.3-559.3)
0.33(0.1-3.9)
0.29 (0.1-3.9)

p value

0.008
0.007
<0.001
<0.001
0.769
0.001

NLR: neutrophil count/lymphocyte count, TLR: thrombocyte count/lymphocyte count , MLR: monocyte count/lymphocyte count
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Table-3. Biochemistry parameters of COVID patients according to pneumonia status.

Total N=506 Without pneumonia N=250 With pneumonia N=256 p value
AST 26 (10-104) 25 (10-104) 27 (11-90) 0.011
ALT 20 (4-268) 20 (4-268) 21 (6-91) 0.495
Creatinine 0.9 (0.4-8) 0.9 (0.4-3.6) 0.9 (0,5-8) 0.235
Urea 27 (10.3-120) 25 (10.3-104) 29 (12.2-120) <0.001
CRP 7 (3-271) 4.3 (3-236.7) 10.6 (3.1-271) <0.001
Ferritin 77 (3.4-3927) 67 (4.6-3927) 98.5 (3.4-1650) 0.003

AST, ALT units: U/L, urea and creatinine unit: mg/dL, CRP unit: mg/L, ferritin unit: ng/mL

Table-4. Differences between important laboratory values of COVID patients at admission and discharge.

Total p value Without pneumonia p value With pneumonia p value
N=506 N=250 N=256
Leukocyte at 5.8 (1.9-48.8) 6 (1.9-48.8) 5.6 (1.9-20.1)
admission 0.001 0.665 p<0.001
Leukocyte at 6.1 (2.3-44.6) 6.2 (2.5-44.6) 6 (2.3-29.5)
discharge
Neutrophil at 3.4 (0.7-41.8) 3.5(1.1-41.8) 3.4 (0.7-17.6)
admission 0.308 0.033 0.552
Neutrophil at 3.3(0.7-39.8) 3.3(0.7-39.8) 3.4 (0.9-27.1)
discharge
Lymphocyte at 1.6 (0.2-5.1) 1.7 (0.2-5.1) 1.4 (0.4-45)
admission p<0.001 p<0.001 p<0.001
Lymphocyte at 2 (0.2-6) 2.1 (0.2-6) 1.9 (0.4-4.9)
discharge
Eosinophil at 0 (0-0.8) 0.1 (0-0.8) 0 (0-0.4)
admission p<0.001 p<0.001 p<0.001
Eosinophil at 0.1 (0-2.5) 0.1 (0-2.5) 0.1 (0-0.5)
discharge
RBC at 4.8 (2.2-6.3) 4.8 (3.5-6.2) 4.7 (2.2-6.3)
admission p<0.001 p<0.001 p<0.001
RBC at 4.6 (1.7-6.4) 4.7 (2.9-6.4) 45 (1.7-6.1)
discharge
Hb at 13.9 (7.7-18.3) 14.4 (8-18.3) 13.5(7.7-17.8)
admission p<0,001 p<0.001 p<0.001
Hb at discharge 13.4 (5.9-18.4) 13.9 (8.3-18.4) 12.9 (5.9-17.1)
Thrombocyte at  202.5 (43-644) 202 (61-644) 203 (43-480)
admission p<0,001 p<0.001 p<0.001
Thrombocyte at 246 (52-697) 228 (53-697) 268.5 (52-589)
discharge
Monocyte at 0.5(0.1-8.4) 0.6 (0.1-2.3) 0.5(0.2-8.4)
admission 0.915 p<0.001 p<0.001
Monocyte at 0.6 (0-2) 0.5 (0-2) 0.6 (0.1-1.9)
discharge
NLR at 2 (0.4-26.7) 1.9 (0.5-26.7) 2.3(0.4-23.8)
admission p<0.001 p<0,001 p<0.001
NLR at 1.7 (0.5-56.5) 1.5 (0.5-17.5) 1.8 (0.5-56.5)
discharge
TLR at 128.9 (14.1-1160) 114.5 (37.9-1160) 143.1 (14.1-516.2)
admission 0.299 0.293 0.746
TLR at 125.9 (15.3-663.8) 106.2 (31.5-663.8) 138 (15.3-559.3)
discharge
MLR at 0.33 (0.1-3.9) 0.34 (0.1-3.4) 0.33(0.1-3.9)
admission p<0.001 p<0.001 p<0.001
MLR at 0.28 (0-3.9) 0.27 (0-2.2) 0.29 (0.1-3.9)
discharge

Leukocyte, neutrophil, lymphocyte, eosinophil, monocyte and thrombocyte units: (x 10% /uL), RBC unit: (x108 pL), Hb unit:
gr/dL, NLR: neutrophil count/lymphocyte count, TLR: thrombocyte count/lymphocyte count, MLR: monocyte count/lymphocyte
count
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ROC Analysis Results

In ROC analysis made in terms of predicting
pneumonia in COVID-19 infection; CRP value of
>3.93 mg/dL at hospitalization had AUC: 0.675
with 87.9% sensitivity and 47.6% specificity, the
eosinophil value of < 0.02/uL had AUC: 0.668
with 56.3% sensitivity and 71.2% specificity,
monocyte value of < 0.5/ yL had AUC: 0.631 with
55.1% sensitivity and 67.6% specificity. TLR
value of >105.7 had AUC: 0.611 with 75.4%
sensitivity and 46% specificity, NLR value of >
1.59 had AUC: 0.569 with 73.8% sensitivity and
40% specificity. CRP, eosinophil, monocyte and
TLR were determined as markers with high
positive predictive parameters in favor of COVID-
19 pneumonia.

DISCUSSION

In this study, it has been shown that especially
lymphocyte, monocyte, eosinophil counts and
and TLR values may be important in COVID-19
pneumonia. It is thought that the comparison of
the clinical and laboratory data of patients with
and without pneumonia in the course of COVID-
19 disease, as well as the determination of
pneumonia predictive laboratory parameters will
contribute to science. The lack of sufficient
studies comparing these two groups during
COVID-19 infection, reveals the significance and
difference of the current study.

In a meta-analysis advanced age, obesity, and
high fever were found to be independent
variables predicting COVID-19 pneumonia (7).
The importance of NLR in terms of prognosis and
mortality has been frequently emphasized in
studies (5, 6). The incidence of pneumonia in
patients in the study was 50.6% (n = 256). The
median age of patients with pneumonia was
higher (p <0.05).

Many significant changes develop during the
course of COVID-19 disease in hemogram and
biochemical parameters. In most of the studies
since the beginning of the epidemic, variables in
predicting organ involvement and disease
prognosis have been reported (8, 9). Leukopenia,
leukocytosis and lymphopenia are the most
frequently reported changes. Although
leukocytosis is more common in severe disease,
it has been reported to be around 25% (10, 1).
Lymphopenia and neutrophilia have been
reported as prognostic factors for severe disease
in many studies (11). Eosinopenia is frequently
reported in the course of COVID-19 and is has

Volume 60 Issue 4, December 2021 / Cilt 60 Sayi 4, Aralik 2021

been used as a prognostic marker for severe
disease (9,12). Although the median leukocyte,
lymphocyte, neutrophil and eosinophil counts of
all patients diagnosed with COVID-19 in the
study were mostly in the normal range, in the
group with pneumonia the eosinophils and
lymphocytes which frequently decrease in the
course of infection especially in severe
pneumonia, had been observed to be lower (p
<0.05). Although the monocyte count generally
increases during the inflammatory process, some
studies comparing the healthy population with
COVID-19 patients reported a slight increase in
the patient group. However, in studies with large
patient groups, monocyte count has been
reported generally within normal limits (13, 14). In
studies on COVID-19 thrombocytopenia has also
been reported as a poor prognostic marker (15).
In our study, the monocyte count of all patients
was mostly within the normal range and it was
compatible with the literature. Median monocyte
count at hospitalization of patients with
pneumonia were lower.

Although studies have reported that the platelet
count decreases due to consumption and low
values are associated with severe disease in the
prothrombotic process which starts as a result of
the damage by the virus in the endothelium and
there are also studies reporting that reactive
thrombocytosis develops as a result of
inflammation (12, 16). While thrombocyte levels
were within normal range in our patients,
significant increment in thrombocyte count at
discharge in both groups (p <0.001) can be
explained by reactive thrombocytosis. The fact
that the patients in the study were followed up in
the clinic and the intensive care patients were not
included may explain that laboratory parameters
were mostly within the normal range in our
patients.

It has been reported that a gradual decrease in
RBC and Hb values has been observed within
days in the course of the infection due to the
damage developed in erythrocytes and
suppression of erythropoiesis in bone marrow by
the toxic effects of the virus on both mature and
precursor cells (16, 17). During the recovery
period of the infection, RBC and Hb values were
reported as parameters that recovered at the
latest (17). In the study, in all patients the lower
RBC and Hb values at discharge (p <0.001 for
both) were consistent with the literature.
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Although NLR usually increases, especially in
severe infection, it has been reported as one of
the most important factors predicting disease
prognosis and mortality (18). Although the normal
NLR value was detected in the range of 0.78-
3.53 in a healthy adult population in one study,
there is no known universally accepted reference
range (19). It has also been reported that the
NLR varies according to gender and age. The
median admission NLR value of the patients
included in the study was 2 (0.4-26.7).

In addition, there are studies on COVID-19
showing that MLR and TLR values which are
among the new inflammation markers, increase
in the course of infection, especially in severe
disease. These markers can be wused as
significant predictive variables in terms of
mortality and prognosis in COVID-19 infection
(20, 21). In a multi-center study, it has been
determined that MLR is the most important
marker to predict COVID-19 infection [21]. In the
study, it was found that NLR and TLR values at
hospitalization were higher in pneumonia group
(p: 0.008, <0.001, respectively).
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Acil serviste tibbi sosyal hizmet miidahalesi gereksinimi olan hastalarin
retrospektif degerlendirilmesi

Retrospective evaluation of patients who need social service interview in

emergency department

Sercan Yalginli Funda Karbek Akarca Berna Yerdelen

Ege Universitesi Tip Fakiiltesi Hastanesi Acil Tip Anabilim Dali, izmir, Tirkiye

oz

Amag: Bu galismada, bir Uglincii basamak Universite hastanesi acil servisine basvuran ve sosyal
hizmet degerlendirmesi yapilan hastalarin 6zellikleri arastirildi.

Gereg ve Yontem: Acil servise 2012-2019 yillari arasinda basvuran ve sosyal hizmet degerlendirmesi
yapilan hastalar ¢alismaya dahil edildi. Hasta dosya kayitlari retrospektif olarak taranarak, hastalarin
demografik ve klinik 6zellikleri arastirildi.

Bulgular: Calisma populasyonu 243 hastadan olustu. Ortalama yas 55,6 + 20,3 olarak belirlendi ve
hastalarin %65,8’i erkekti (n:160). Sosyal hizmet degerlendirmesinin talep edilmesinin en yaygin
nedenleri, hastalarin barinma (%36,2), ulagsim (%30,0) ve rehberlik hizmetleri (%18,9) ihtiyaclariydi.
Sosyal hizmet birimi tarafindan hastalara en sik; danismanlik (%28,4), hasta yakinlarina ulagsma
(%23), Aile, Calisma ve Sosyal Hizmetler il Mudirligi ile temasa gecilmesi (%20,6), psiko-sosyal
gérusme (%15,2) seklinde hizmet verildigi belirlendi. Hastalarin sosyal hizmet birimi degerlendirmesi
sonrasi % 35,7’sinin kuruma ydnlendirildigi (n:84), %23,4’indn yakinlarina teslim edildigi (n:55),
%16,6’sinin da kuruma yerlestirildigi (n:39) saptandi.

Sonug: Acil servislerde sosyal hizmet uzmani degerlendirmesine ihtiya¢g duyulur. Barinma ve ulagim
sorunlari en sik sosyal hizmet destedi istenme nedenleridir. Acil servis ¢alisanlarinin sosyal hizmet
uygulamalarinin kapsami hakkinda farkindaliklarinin artiriimasi gerekir. Acil servislerde tam zamanl
sosyal hizmet goérevlilerinin daha fazla hastaya temas edebilmek igin bulunmasi gereklidir.

Anahtar Soézciikler: Tibbi sosyal hizmet, acil servis, sosyal hizmet uzmani.

ABSTRACT

Aim: In this study, we wanted to investigate the characteristics of patients who applied to a tertiary
university hospital emergency department and underwent social service assessment.

Materials and Methods: We included patients who presented to the emergency department between
2012 and 2019 and underwent social service assessment. We retrospectively searched the
demographic and clinical characteristics of the patients by patient file records.

Results: The study population consisted of 243 patients. The mean age was 55.6 + 20.3 years, and
65.8% (n: 160) of the patients were male. The most common reasons for requesting social work
evaluation are accommodation (36.2%), transportation (30.0%), and guidance services (18.9%) needs
of patients. The most common supports of social workers occurred as; counseling (28.4%), reaching
relatives (23%), contacting the Provincial Directorate of Family, Labor and Social Services (20.6%),
and psycho-social interview (15.2%). After the evaluation, it was determined that the social workers
referred 35.7% (n: 84) of the patients to the institution, 23.4% delivered to their relatives (n: 55), and
16.6% (n: 39) placed in the institution.
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Conclusion: There is a need for social workers in emergency departments. Accommodation and
transfer problems are the most common reasons for seeking social service support. The awareness of
emergency medicine professionals about the scope of social work practices should be increased. Full-
time social workers need to be present in emergency departments to be able to contact more patients.

Keywords: Medical social work, emergency medicine, medical social worker.

GiRiS

Acil servisler basvuranlara sosyo-ekonomik
durumlarina bakilmaksizin esit sekilde saglik
hizmeti verilen hastane birimleridir. Bu hizmetin
sunumu sirasinda zaman zaman psiko-sosyal
veya sosyo-ekonomik agidan  dezavantajli
(kimsesiz, engelli, siddet magduru, gé¢cmen vb.)
hasta gruplari ile karsilasiimaktadir. Acil servisler
dezavantajli gruplarin  saglik hizmetlerinden
faydalanabilmeleri agisindan 6nemli bir erisim
noktasidir (1). Acil servis basvurusuna yol agan
tibbi durum kadar bu hastalarin tedavi sirasinda
ve sonrasinda  yeterli sosyal destege
ulasabilmeleri de 6nemlidir. Klasik hekim-hasta
temelli yaklagim hastalarin sosyal sorunlarini
cbzmekte yetersiz kalir ve acil servislerde kalis
sureleri uzar ayni zamanda gereksiz hastane
yatiglari  yapilabilir (2). Bdyle durumlarda
disiplinler arasi igbirliginin saglanabilmesi igin
sosyal hizmet destegi almak kaginiimazdir (3).
Sosyal hizmet desteginin saglanmasi hastalarin
acil servislerde gecirdikleri slrelerde kisalmayi,
sosyal guvence sisteminden faydalanmalarini ve
daha az hastane yatis ihtiyacini saglamaktadir
(2, 4). Bu hizmetin saglanmasinda arzu edilen
durum acil servis igleyisine uygun olarak 7/24
sosyal hizmet yetkililerine ulagsmak olsa da bu
destek ¢odu zaman mesai saatleri igerisinde
karsilanir (5).

Literatlrde ulusal 6lgekte acil servislerde sosyal
hizmet gereksinimi olan hastalarin
degerlendirildigi yeterli calisma bulunmamaktadir.
Ozellikle acil serviste hangi hasta profilinin bu
destede daha ¢ok ihtiya¢ duydugu, sosyal hizmet
destedi alan hastalarin sonlaniglarinin  nasil
oldugu gibi demografik ve tanimlayici verilerin
sunuldugu kisith c¢alisma bulunmaktadir. Bu
calismada acil serviste sosyal hizmet uzmani

destegi alan hastalarin tanimlayici verileri
arastirilarak literatlire katki sunulmasi
hedeflenmistir.

GEREG ve YONTEM

Retrospektif tanimlayici bir arastirma

gerceklestirildi. Aragtirma evrenini 2012-2019
yilllari arasinda bir 3. basamak Universite
hastanesi acil servisine basvuran ve sosyal

hizmet uzmani degerlendirmesine tabi tutulan
hastalar olusturdu. Arastirmaya baslamadan
once etik kurul onayl alindi (Karar No: 21-
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1.1T/54). Hastalarin verileri 2017-2019 yillari
arasinda elektronik hasta dosyalari Uzerinden,
2012-2016 yillan arasinda ise hasta kartlari
Uzerinden elde edildi. Bu kapsamda hastalarin;
yas, cinsiyet, acil servis de kalig sureleri (saat
olarak), acil servise basvuru sekilleri (112,
ayaktan, diger), sosyal guvencesi, acil servis
basvuru nedeni (medikal, madde alimi, siddet,
psikiyatrik, palyatif), acil servis son tanisi, sosyal
hizmet degerlendirme nedeni (madde alimi,
rehberlik, barinma talebi, ulasim talebi, intihar,
adli vaka, siddet, diger), sosyal hizmet katkisi
(psiko-sosyal goérisme, danigsmanlik, il madarltgu
ile gorusme, belediye hizmetleri, yakinlarina
ulasma, guvenli ulagim), sosyal hizmet
degerlendirmelerinin  sonlanma sekli (kuruma
yerlestirildi, kuruma yo6nlendirildi, yakinlarina
teslim  edildi, guivenli ulasim  saglandi,
taburculugu saglandi), acil servis sonlanim sekli
(taburcu, sevk, yatis, eksitus, izinsiz terk) gibi
degdiskenler incelendi.

istatistiksel degerlendirmeler icin SPSS 25.0
programi  kullanildi.  Degiskenlerin  normal
dagihma uygunlugu incelendi. Tanimlayici

analizler normal dagilan surekli degiskenler icin
ortalama ve standart sapmalar kullanilarak
verildi. Nominal ve ordinal veriler i¢in tanimlayici
istatistikler frekanslar ve yuzdeler kullanilarak
verildi.

BULGULAR

Arastirma icin toplam 295 hasta dosyasi tarandi.
Dosya kayitlarinin yetersizligi nedeni ile 52 hasta
calisma digi birakildi. Calisma verileri toplamda
243 hasta Uzerinden degerlendirildi. Hastalarin
%65,8'ini (n:160) erkek cinsiyet olusturdu. Yas
ortalamasi 55,6 + 20,3 (minimum: 13, maksimum:
94) olarak belirlendi. Hastalarin acil servise en
stk 112 aracihdi ile getirildigi anlasildi (n:169,
%70,1). Barinma durumu agisindan hastalarin
%71,1'i (n:172) evde ikamet ederken, %23,1’inin
(n:56) evsiz (bimekan) oldugu belirlendi.
Hastalarin  %88,2’sinin  (n:212) bir sosyal
glvencesinin oldugu saptandi. Acil servis tanilari
% 55,6 ile medikal sorunlar (n: 135) kaynakli iken
bu durumu %18,1 ile psikiyatrik nedenlerin (n:44)
ve %16,5 ile palyatif sorunlarin (n:40) izledigi
g6zlendi.
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Tablo-1. Hastalarin demografik ve klinik 6zellikleri.

Cinsiyet n %
o  Erkek 160 65,8
. Kadin 83 34,2
Toplam 243 100
Basgvuru Sekli n %
o 112 169 70,1
e  Ayaktan 46 19,1
e  Diger (yakini, taniklar vs.) 28 10,8
Toplam 243 100
Barinma Durumu n %
e Ev (Yakinlariyla veya tek basina) 172 71,1
e  Evsiz (bimekan) 56 23,1
e Huzurevi 10 4,1
e Kadin Siginma Evi 5 1,7
Toplam 243 100
Sosyal Giivence Durumu n %
e 4 A(SSK¥ 106 43,6
e 4B (Bag-Kur**) 18 7.4
e 4 C (Emekli Sandigd) 14 5,8
e Ucretli 31 12,8
e  Yesil kart 55 22,6
o  GSS*** 19 7,8
Toplam 243 100
Acil Servis Tani Kategorisi n %
e Madde alimi 13 53
e  Siddet 11 45
e  Psikiyatrik Hastalik 44 18,1
e  Medikal Sorun 135 55,6
e  Palyatif Durum 40 16,5
Toplam 243 100
Sosyal Hizmetler Birimine Konsiiltasyon Nedeni n %
e Madde alimi 9 3,7
e  Rehberlik 46 18,9
e  Barinma Talebi 88 36,2
e Ulasim Talebi 73 30,0
e Adli Vaka (ihmal-istismar) 8 3,3
e  Siddet 8 33
o Iintihar tesebbiisii 8 33
e Nakit ihtiyaci 3 1,2
Toplam 243 100
Sosyal Hizmet Biriminin Katkisi n %
e  Psiko-sosyal Gorisme 37 15,2
e Danigmanlik 69 28,4
e Aile ve Sosyal Politikalar il Miidiirliigii ile Goriisme 50 20,6
e  Belediye Hizmetleri Destegi Saglama 6 25
e Yakinlarina Ulagsma 56 23,0
e  Gulvenli Ulasim Saglama 25 10,3
Toplam 243 100
Sosyal Hizmet Birimi Sonuc¢landirma Sekli n %
. Kuruma Yerlestirme 39 16,6
. Kuruma Yonlendirme 84 35,7
e  Yakinlarina Teslim 55 23,4
e  Guvenli Ulagim Saglama 27 11,5
e  Taburculuk 30 12,8
Toplam 235 100
Acil Servis Sonlanim $ekli n %
e  Taburcu 179 73,7
. Hastaneye Yatis 29 11,9
e  Dis Merkeze Sevk 20 8,2
e  Eksitus 5 2,1
e lzinsiz terk 10 4,1
Toplam 243 100
*Sosyal Sigortalar Kurumu, **Esnaf ve Sanatkarlar ve Diger Bagimsiz Calisanlar Sosyal Sigortalar Kurumu, ***Genel Saglik
Sigortasi
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Hastalardan sosyal hizmet degerlendirmesi
talebinin olusturulmasinin en sik nedenlerini
sirasiyla barinma talebi (%36,2), ulasim talebi
(%30,0), rehberlik hizmetleri (%18,9) olusturdu.
Sosyal hizmet birimi tarafindan hastalara en sik;
danismanlik (%28,4), hasta yakinlarina ulagsma
(%23), Aile, Calisma ve Sosyal Hizmetler I
Muduarlugi ile temasa gecilmesi (%20,6), psiko-
sosyal gorisme (%15,2) seklinde hizmet verildigi
belirlendi. Hastalarin sosyal hizmet birimi
degerlendirmesi sonrasi % 35,7’sinin kuruma
yonlendirildigi  (n:84), %23,4’Gnln yakinlarina
teslim edildigi (n:55), %16,6’sinin da kuruma
yerlestirildigi  (n:39) saptandi. Acil servisten
hastalarin %73,7’sinin taburculugu saglanirken
(n:179), %20,1’inin hastaneye vyatinldigi ve
%2,1’inin vefat ettidi (n:5) belirlendi. Hastalarin
acil serviste ortalama kalis suresi 61,2 + 79,7
saat (minimum:1, maksimum:580) olarak
belirlendi. Calisma verileri ile ilgili ayrintilar Tablo-
1’de sunuldu.

TARTISMA

Ulkemizde sosyal hizmet uzmanlari 1965 yilinda
hastanelerde galismaya baslamistir (6). Zamanla
sosyal hizmet uzmanlarinin hastane igerisindeki
faaliyet alanlari oldukga genislemistir ve
gerontoloji, fiziksel tedavi ve rehabilitasyon,
organ nakli, hemodiyaliz birimleri, sosyal pediatri
gibi alanlarda c¢alismaya baslamiglardir (7).
Sosyal hizmet uzmanlarinin hastane igerisindeki

varliklari bu kadar eskiye dayanmasina ve
calisma alanlarinin  giderek genislemesine
ragmen diger saglik calisanlari tarafindan
bilinirlikleri  yUksek degildir. Yavuz ve ark.

tarafindan vyapilan, hekim, hemsire ve diger
saglik personellerinin dahil edildigi bir galigmada
katilimcilarin %46’s1 hastanelerinde ¢aligsan bir
sosyal hizmet uzmani oldugunu bilmediklerini
belirtmistir. Bu durum hekimler i¢in %39, ebe-
hemsireler icin de %40 olarak saptanmistir (8).

Saglik Bakanhgi tarafindan yayinlanan Tibbi
Sosyal Hizmet Uygulamasi Yoénergesine gore
tibbi sosyal hizmet: ‘Ayakta ya da yatarak tedavi
géren hastalarin tibbi tedaviden etkili bir sekilde
yararlanmasi, sosyal sagliginin korunmasi ve
gelistiriimesi, tedavi siirecinde hastanin ailesi ve
cevresi ile iligkilerinin dlzenlenmesi, hastanin
tedavi slrecini etkileyen psiko-sosyal ve sosyo-
ekonomik sorunlarinin zamaninda ¢ézlimlenerek
sosyal islevselligini yeniden kazanmasi amaci ile
ydritilen sosyal hizmet uygulamasr olarak
tanimlanmaktadir. Ayni yonergede sosyal hizmet
midahalesi de: ‘Bireyle, grupla, aileyle, toplumla
sosyal hizmet ve sosyal hizmet arastirmasi
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ybntemlerinin kullanildigi ve bagvuru, inceleme,
miidahale, degerlendirme, uygulama,
sonuglandirma ve izleme asamalarinin
gerceklestirildigi tibbi sosyal hizmet uygulamasi’
olarak belirtiimektedir (9). Acil servisler yukaridaki
tanimlamalar dikkate alindijinda sosyal hizmet
destedi ihtiyaci duyulma olasihdi yuksek olan
hastane birimleridir. Bu durum Ulkemizde hem
acil servis basvurularinin nifusa oranla yiksek
olmasindan hem de Acil servislerin hastane
hizmetleri ile toplum arasinda ara yuz vazifesi
goérmesinden kaynaklanmaktadir. Bu nedenle
ihtiyaci olan hastalara zamaninda mudahale
edebilmek adina hizli bir sekilde sosyal hizmet
degerlendirmesine ulasabilmek 6nem arz eder.
Ancak bu durum hem ullkemiz de hem de
uluslararasi alanda yaygin degildir. Sosyal hizmet
ihtiyaci olan hastalara siklikla mesai saatleri
icerisinde hizmet verilebilmektedir (5) .

Ulkemizde acil servislerde en ¢ok kimsesiz ve
evsizlerin (bimekanlarin) barinma sorunlarinin
ortadan kaldiriimasi, hastalarin acil servislerden
nakil igslemlerinin  gerceklestirimesi, kadina
yonelik siddet, istismar, ¢ocuk ihmali, intihar gibi

durumlarda sosyal hizmet destegi
saglanmaktadir (10). Acil servislerde sosyal
hizmet degerlendirmelerinin merkezinde

hastalarin maddi kisithliklarindan kaynaklanan
sorunlarin  giderilmesi  bulunmaktadir  (6).
Calismamizdan elde ettigimiz sonuglarda da
hastalarin %70’lik bir kisminda sosyal hizmet
degerlendirmesi istenmesinin  nedenini  acil
servisten taburculuk agamasina gelen ve medikal
sorunlari giderilen hastalarin barinma veya
ikametlerine ulasim sorunlarinin  olusturdugu
belirlenmistir. Yani hastalar acil servisten sosyal
nedenlerle taburcu edilemediklerinde saglk
calisanlarinin sosyal hizmet birimi destegi ihtiyaci
hissettigi anlasiimaktadir. Buna ragmen siddet,
intihar ve istismar gibi sorunlarin toplumdaki
sikhdi géz 6nlne alindidinda arastirmamizda bu
faktorlere maruz kalan hasta gruplarina yeterli
sosyal hizmet destegi saglanamadigi
distnuimektedir.

Acil servisimizde sosyal hizmet uzmani destegi
mesai saatleri igerisinde gerceklestiriimektedir.
Tam zamanl acil serviste c¢alisan bir sosyal
hizmet gdrevlisi bulunmamaktadir. Arastirmamiz
2012-2019 yillar arasinda acil servisten sosyal
hizmet uzmani muidahalesi yapilan hastalari
kapsamaktadir. Calismamiz ile ilgili en ¢ok dikkati
ceken durum, sadece 2019 yilinda yaklasik
200.000 hastanin acil servisimize bagvurdugu
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g6z 6nune alindiginda, az sayida hastanin sosyal
hizmet uzmani  degerlendirmesine  alinmisg
olmasidir. Literatir verileri de g6z Ondnde
bulunduruldugunda bu duruma yol agabilecek
olasi etkenler; saglik ¢alisanlarinin sosyal hizmet
uzmani degerlendirmesi ihtiyaci olan hastalari
fark etmelerindeki yetersizlik, hastanede sosyal
hizmet degerlendirmesi yapilabildidinin farkinda
olunmamasi ve sosyal hizmet uzmanina sadece
mesai saatleri igerisinde ulasilmasi gibi faktorler
olabilir. Gelecekteki calismalarda bu faktorlerin
acil servislerde sosyal hizmet sunumu U{zerine
etkisi arastiriimalidir.

Literatlir verilerine bakildiginda acil servislerde
tam zamanh  sosyal hizmet destedinin
saglanmasinin Ozellikle ylksek sayida hasta
basvurusu olan acil servislerde (>90.000
basvuru/yil) maliyet agisindan avantaj sagladid,
orta ve dlUsUk sayida hasta basvurusu olan acil
servislerde ise (60.000 ve 30.000 basvuru/yil)
maliyet agisindan belirgin bir fayda veya zarar
elde edilmemekle birlikte saglik personelinin
zamanini etkin bir sekilde kullanabilmesine imkan
sagladigi bildiriimektedir (2). Calismamizda
degerlendirilen hastalar acil servisler agisindan
oldukga uzun sayilabilecek bir siire ( ortalama 61
saat) takip edilmek durumunda kalinmistir. Her
ne kadar konu ile ilgili maliyet arastirmasi

KAYNAKLAR

yapilmasa da sosyal hizmet konsiltasyonu
sonrasi hastalarin acil servis sonlaniglarinin
saglanabilir olmasinin hastalarin acil serviste
gecirdikleri sureyi azaltmak acgisindan olumlu etki
gOsterdigi disunUlmektedir. Gelecek
calismalarda klinisyenin hastanin sosyal hizmet
gereksinimini basvuru aninda fark etmesinin ve
sosyal hizmet destek talebini erken
baslatmasinin acil serviste hasta kalig sureleri
Uzerine etkisi ile ilgili calismalar planlanabilir.

Calismanin tek merkezli olmasi bulgularin
genellenebilirligini sinirlamaktadir. Ayni zamanda
retrospektif nitelikte bir calisma gercgeklestiriimis
olmasi verilerin dogrulugunu etkilemis olabilir.

SONUG

Acil  servislerde sosyal hizmet uzmani
degerlendirmesine ihtiya¢ duyulur. Barinma ve
ulasim sorunlari acil servisten en sik sosyal
hizmet destedi istenme nedenleridir. Acil servis
¢alisanlarinin  sosyal hizmet uygulamalarinin
kapsami hakkinda farkindaliklarinin artiriimasi
gerekir. Acil servislerde tam zamanl sosyal
hizmet gorevlilerinin daha fazla hastaya temas
edebilmek i¢in bulunmasi gereklidir.
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Oosit toplama sirasindaki folikiil yikamanin fertilite prezervasyonu sikluslari
sonuglarina etkisi, retrospektif calisma

The effect of follicle flushing during oocyte retrieval on fertility preservation cycle
outcomes, retrospective study
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oz

Amag: Kanser hastalarinin kemoterapi sonrasi yumurtalik rezervlerini kaybetme riski altinda oldugu
g6z oniine alindiginda, fertilite prezervasyonu (FP) doéngilerinde oosit kalitesini en st dizeye
cikarmak ¢ok énemlidir. Amacimiz, FP igin letrozol ve gonadotropinler ile oositleri veya embriyolari
korumak icin kontrolli yumurtalik stimilasyonu uygulanan kadinlarda elde edilen oosit ve embriyo
sayisini maksimize etmede folikliler yilkamanin yararliigini belirlemekti.

Gere¢ ve Yontem: Fertilite prezervasonu planlanan meme kanserli olgular retrospektif olarak tarandi.
Cift Iimenli yikama yaklasimi (GLY) kullanilarak oositlerin aspire edildigi 11 dongu, oositlerin tek
[Gmenli aspirasyon (TLA) yoluyla alindigi yas uyumlu 31 déngi ile karsilastirildi. 10 mm ve uzerinde
olcim yapilan tum folikuller aspire edildi. CLY grubunda, folikiiller 6 defaya veya oosit elde edilene
kadar yikandi.

Bulgular: Ortalama yas ve anti-mullerian hormon (AMH) degerleri CLY ve TLA gruplari arasinda
benzerdi (sirasiyla, yas:39,8 + 0,48 / 37,9 + 0,74; p=0,162; AMH: 1,69 + 0,37 / 1,47 + 0,25 ng/mL
p=0,635). Pik estradiol seviyeleri CLY grubunda anlamli olarak daha yuksekti (CLY / TLA: 1022,66 +
205,45/ 715,5 £ 33,69 pg/mL, p= 0,026). Toplam gonadotropin dozu ( CLY / TLA: 5345 + 344 / 5017 +
108 1U, p= 0,236) ve toplam letrozol dozu (CLY / TLA: 59,0 + 2,84 / 57,9 + 1,08 mg, p=0,633) her iki
grupta benzerdi. Tetikleme 6ncesi ultrasonografide 10 mm Gzerindeki foliklil sayisi temel alindiginda
benzer sayida folikil saptandi (16,2 + 1,2/ 12,5 £ 1,3; p=0,16). Cift lumenli yikama yaklasimi ile daha
yuksek toplam oosit sayisi (17,4 £ 2,3/ 10,9 £ 1,2; p=0,015) ve daha yuksek sayida olgunlasmamis
oosit elde edildi (8,36 £ 1,12 / 3,531 0,45; p < 0,001). Ancak dondurularak saklanan embriyolarin
sayisindaki fark istatistiksel anlamliiga ulagsmadi (7,2 £ 1,94 /5,2 + 0,79; p = 0,279).

Sonuglar: Fertilite prezervasyonu déngulerinde CLY kullanimi, kiglk foliklllerden elde edilen immatir
oosit sayisini arttirabilir. Cift [limenli yikama yaklasiminin nihai embriyo verimini artirmadaki degeri, FP
uygulanan kadinlar arasinda daha genis prospektif calismalarda arastiriimalidir.

Anahtar Sozciikler: Oosit, meme kanseri, in vitro fertilizasyon.

* Bu galigma, 17-21 Ekim 2015 tarihlerinde Baltimore, ABD’ de diizenlenen Amerikan Ureme Tibbi Cemiyeti
Kongresi’'nde s6zlu bildiri olarak sunulmustur.

ABSTRACT

Aim: In oncology cases, chemo-radiotherapy treatments affect the ovarian reserve negatively, and
fertility-preserving (FP) approaches are recommended in this patient group. Our purpose was to
evaluate the efficacy of follicular flushing to increase oocyte and embryo retrieval in women
undergoing controlled ovarian stimulation to preserve oocytes or embryos using gonadotropin in
combination with aromatase inhibitors for FP.
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Hastaliklar ve Dogum Bélimii, izmir, Tiirkiye
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Materials and Methods: In our study, breast cancer cases were screened retrospectively. Eleven
cycles in which oocytes were retrieved using the Double-lumen washing technique (DLF) in the same
age group were compared with the cycle in which the oocytes were aspirated by single-lumen
aspiration (SLA). All follicles displayed above 10 mm were aspirated. In the DLF group, oocyte was
washed up to retrieval or up to 6 times.

Results: Mean age and anti-mullerian hormone (AMH) levels were not significantly different in both
groups (age: 39.8 + 0.48 vs. 37.9 £ 0.74 years; p=0.162; AMH: 1.69 + 0.37 vs. 1.47 + 0.25 ng/mL;
p=0.635, respectively), maximum estradiol levels were significantly higher in the flushing group. (DLF
vs SLA: 1022.66 + 205.45 vs 715.5 + 33.69 pg/mL; p= 0.026). Total dose of gonadotropins (DLF vs.
SLA: 5345 + 344 vs. 5017 + 108 IU; p= 0.236) and total dose of aromatase inhibitors (DLF vs. SLA:
59.0 + 2.84 vs. 57.9 £ 1.08 mg; p=0.633) were not different. According to the number of follicles >10
mm on the trigger day, a similar number of follicles was stated (DLF vs. SLA: 16.2 + 1.2 vs. 12.5 + 1.3;
p=0.16). The total number of oocytes retrieved in the DLF group (17.4 £ 2.3 vs 10.9 + 1.2; p=0.015;
respectively) and metaphase 1 oocytes (8.36 = 71.12 vs 3.53 = 0.45; p < 0.001) were statistically
significantly higher. However, the number of cryopreserved embryos was statistically similar in both
groups. (DLF vs. SLA: 7.2 £1.94vs. 5.2 £0.79; p = 0.279).

Conclusions: Administration of DLF in ovarian stimulation cycles in oncology patients may increase
the number of immature oocytes retrieved from non-dominant follicles. The value of DLF in increasing
the total number of embryos should be investigated in randomized controlled trials in patients
undergoing fertility preservation.

Keywords: Oocyte, breast cancer, in vitro fertilization.

* This research was presented as an oral presentation at American Society for Reproductive Medicine Annual
Congress, held on Oct 17" — 121%, 2015 in Baltimore, USA.

GIRIS enjekte ederek folikiilin yikanmasini igeren bir
Meme kanseri kadinlarda en sik gorilen tekniktir. Dogrudan folikiiler ponksiyon, her bir
malignitedir  (1). ABD'den alinan en son folikiilde bulunan oositlerin sadece %60-80'ini

istatistiklere gore, en son bes yillik dénemde
(2012-2016) olum oranlarinda dusus olmakla
birlikte insidansta, 6zellikle gen¢ yas grubunda,
%0,3 oraninda bir artig bildirilmistir (2).

Meme kanserli gen¢  kadinlarin ¢ogu,
gonadotoksik ajanlar iceren adjuvan
kemoterapiye ihtiya¢ duyar (3). Bu tur tedavilere
baglh olarak yumurtalik rezervinin azaldigi
literatiirde tanimlanmistir. Yumurtalik rezervinin
azalmasi hastanin yasi, kemoterapétik ilaglarin
tipi ve kimdulatif dozu gibi bircok faktére baglidir.
Alkilleyici ajanlar en gonadotoksik ilaglardir ve
primordial foliklllere zarar verebilir (4). Yas en
onemli risk faktéri olmakla birlikte daha geng
kadinlar da gonadotoksik tedavilere bagli olarak
yumurtalik rezervlerinin  azalmasi nedeniyle
infertilite karsimiza cikabilir. Kanser
tedavilerinden sonra dogurganligin devam etmesi
geng kadinlar igin en biylk sorunlardan biridir.
infertilite ve prematiir ovaryan yetmezIik riski
nedeniyle, birgok kilavuz, gonadotoksik tedavilere
baslamadan o6nce fertilite  prezervasyonu
secgeneklerini tartismaya tesvik etmektedir (5).
Cift limenli igne ile foliktler yikama, bir in vitro
fertilizasyon (IVF) programinda folikul ponksiyonu
sirasinda, folikiler sivinin ilk aspirasyonundan
sonra delinme ignesini degistirmeden icine salin
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toplayabilir (6). Teoride, folikller yikama, kalan
icerigin aspire edilmesini saglayarak bu orani
arttirabilir (7). Ek bir oosit meme Kkanseri
hastalarinda basari sansini  6nemli Olglde
artirabilir.

Bu calismanin amaci; meme kanseri nedeniyle
fertilite  prezervasyonu vyapillan hastalarda
dogrudan aspirasyon ile cift limenli igne ile
foliktler yilkamadan sonra oosit toplama oranini
retrospektif olarak karsilastirmaktir.

GEREG ve YONTEM

Bu retrospektif kohort calismaya, izmir Ekonomi
Universitesi Medicalpark Hastanesi Tip Bebek
Merkezi'ne fertilite prezervasyonu igin sevk edilen
ve 2012-2020 yillari arasinda embriyo ve/veya
oosit kriyoprezervasyonu uygulanan 42 meme
hastasi dahil edildi. Dahil edilme kriterleri; 18 —
45 vyas arasl, onkolojik tedavilerden &nce
oosit/embriyo kriyoprezervasyonu yapilmis, yeni
tani almisg Evre 0 — 3 meme kanseri hastalari idi.
ileri evre ve/veya metastatik hastalik diglama
kriterleriydi. Ovaryan stimiilasyon Oncesi tum
hastalardan onkoloji  konslltasyonu istendi.
Fertilite prezervasyonu (FP) icin ilk konsultasyondan
sonra, ilgilenen hastalara oosit veya embriyo
kriyoprezervasyonu icin  kontrolli  ovaryan
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hiperstimulasyon uygulandi. TUm  hastalar
onkolojik tedavilerinden énce FP prosedurleri igin
ve ayrica bu retrospektif calisma igin
bilgilendiriimis onam verdi. Bu c¢alisma Ege

Universitesi Etik Kurulu tarafindan
onaylanmistir(E.360950-15.10.2021).

Kontrolli  ovaryan stimulasyon, yumurtalik
rezervine goére 150 - 375 |IU dozlarinda

rekombinant folikll stimilan hormon (recFSH) ile
yapildi. Letrozol, meme kanseri dstrojen reseptor
durumundan badimsiz olarak stimilasyon
boyunca kullanildi. Siklus boyunca serum
estradiol seviyeleri ve folikiler boyut &lguldi.
Gonadotropin  salgilaticc  hormon  (GnRH)
antagonisti, folikll capi 12 mm'ye ulasir ulasmaz
baslandi ve ovulasyon tetiklenene kadar devam
edildi. iki folikilin ¢api >18 mm'ye ulastiginda
rekombinant insan koryonik gonadotropin (hCG)
enjeksiyonu ile ovulasyon tetiklendi.

Basit aspirasyon grubu: 35 cm tek limenli 17
gauge igne ile klinigin standart protokoll
izlenerek ponksiyon yapildi.

Cift limen yikama (CLY) grubu: ilk folikil 35
cm'lik ¢ift l[Gmenli 17 gauge igne kullanilarak
aspire edildi ve sivi, folikil numarasi ile
etiketlenmis bir tipte toplandi, ardindan tup, bir
yikama sivisi kullanilarak ayni folikiilden c¢ikan
siviyl toplamak icin degistirildi. Diger folikiller icin
islem tekrarlandi.

Tek Iimen aspirasyon (TLA) grubu: Bu gruptaki
hastalarda sadece folikl 35 cm'lik tek limenli 17
gauge igne kullanilarak aspire edildi ve sivi,
degerlendirme igin direkt laboratuvara génderildi.

TUim hastalarda -150 mm Hg'ye ayarlanmis bir
vakum pompasi (Cook® K-MAR-5200)
kullanilarak foliktler sivinin aspirasyonu yapildi.
Biyolog, ylkama ortaminda toplanan oositleri
tespit ederek tum tlplerde bulunan oosit sayisini
saydl, ayrica toplanan oositlerin her birinin
maturasyon derecesi de kaydedildi. Tum
hastalara intrasitoplazmik sperm enjeksiyonu
yapilarak elde edilen embriyolar donduruldu.

Birincil degerlendirme kriteri, elde edilen oosit

sayisiydi. ikincil  degerlendirme  kriterleri,
fertilizasyon orani ve dondurulabilir embriyo
sayisiydi.

Tim istatistiksel analizler Statistical Package for
the Social Sciences (SPSS) v.22.0 for Windows
(SPSS, Inc., Chicago, IL, ABD) kullanilarak
yapildi. Hasta gruplarinin temel &zelliklerini
tanimlamak ve Kkarsilastirmak igin tanimlayici
istatistikler ~ kullanildi.  Sirekli  degiskenlerin
normallik varsayimini kontrol etmek igin Shapiro-
Wilk Normallik testi kullanildi. Folikiler yikama ve
kontrol gruplarinin sonuglari, veri dagiliminin
normalligine gére bagimsiz érnek t testi veya
Wilcoxon runk-sum (Mann-Whitney U) testi ile
karsilastirildi.  .05'ten  kiguk bir p degeri
istatistiksel olarak anlamli kabul edildi.

BULGULAR

Tablo-1’de hastalarin siklus karakteristikleri ve
fertilite sonuglari gérilmektedir. Ortalama yas ve
anti-millerian hormon (AMH) degerleri CLY ve
TLA gruplarn arasinda benzerdi.  (sirasiyla,
yas:39,8 + 0,48 vs 37,9 £ 0,74; p=0,162; AMH:
1,69 £ 0,37 vs 1,47 £ 0,25 ng/mL, p=0,635), pik
estradiol seviyeleri CLY grubunda anlamli olarak
daha yiksekti. (CLY vs TLA: 1022,66 + 205,45 vs
7155 + 33,69 pg/mL, p= 0,026). Toplam
gonadotropin dozu (CLY / TLA: 5345 + 344 /
5017 + 108 IU; p= 0,236) ve toplam letrozol dozu
(CLY / TLA: 59,0 + 2,84 / 57,9 £+ 1,08 mg;
p=0,633) her iki grupta benzerdi. Tetikleme
Oncesi ultrasonografide 10 mm lzerindeki folikul
sayisi temel alindiginda benzer sayida folikul
saptandi (16,2 +1,2/12,5 + 1,3; p=0,16). CLY ile
daha yuksek toplam oosit sayisi (17,4 + 2,3 /
10,9 = 1,2; p=0,015) ve daha yuksek sayida
olgunlasmamis oosit elde edildi (8,36 + 1,12 /
3,563+ 0,45; p < 0,001). Ancak dondurularak
saklanan embriyolarin sayisindaki fark
istatistiksel anlamliliga ulagsmadi (7,2 £ 1,94/ 5,2
+0,79; p =0,279).

Tablo-1. Siklus karakteristikleri ve fertilite prezervasyon sonuglari.

CLY* (n=11) TLA** (n=31) P degeri

(Orttsd) (Ortxsd)
Yas (yil) 39,8+0,48 37,9+0,74 0,163
AMH***" (ng/mL) 1,640,37 1,4+0,25 0,635
Toplam FSH™ dozu (IU) 5345+344 5017+108 0,236
Toplam Letrozol dozu (mg) 59,09+2,84 57,90+1,08 0,633
Pik E2” seviyesi (pg/mL) 1022,46+205,45 715,51+33,69 0,026
Tetikleme guinu folikul sayisi 16,2+1,2 12,5+1,4 0,166
Toplanan oosit sayisi 17,4+2,34 10,9+1,26 0,015
Toplanan immatdr oosit sayisi 8,36+1,12 3,53+0,45 p<0,001
Dondurulan embriyo sayisi 7,2+1,94 5,2+0,79 0,279

*****
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TARTISMA

Yapmis oldugumuz bu tek merkezli ¢alismada
amag, meme kanserli olgularda FP igin yapilan
oosit veya embriyo dondurma iglemi sirasinda
foliktler yilkamanin elde edilen oosit ve embriyo
sayisi Uzerindeki etkinligini degerlendirmekti. Bu
amacla, FP vyapilan 42 in vitro fertilizasyon
siklusunu geriye donlk olarak analiz ettik.
Taranan hastalarda, folikiiler yikamanin total
oosit sayisi Uzerinde istatistiksel olarak anlamli
bir pozitif etkisi oldugunu gosterdik ancak elde
edilen metafaz 2 oosit sayisi ve embriyo
sayisinda herhangi bir farklihk saptamadik.

Su anki bilgilerimize gére yapmis oldugumuz bu
caisma meme kanserli olgularda folikiler
yikamanin siklus sonuglari Uzerine etkisini
gosteren ilk calisma idi.

Daha o6nce vyapilan randomize kontrolli bir

calismada Haydardedeoglu ve arkadaslari
folikiler yikamanin siklus sonuglar Uzerinde
anlamh bir etkisi olmadigini belirtti. Bununla

birlikte, bu galismada yalnizca normal yanit veren
hastalari incelemislerdi (8). Calismamizda, basit
aspirasyon grubunda folikiler yikama grubuna
gbre anlamli olarak daha disik olan tetikleme
guninde serum estradiol seviyeleri disinda her iki
grup da tim temel kriterler agisindan benzer
saptandi. Bu hasta grubunda, ylkamanin
potansiyel olarak toplanan oosit sayisini
maksimuma c¢ikarabilecegine yaygin olarak
inanilsa da, dogrudan aspirasyon ile
karsilastirildiginda, yilkama yapilanlar arasinda
matir oosit sayisinda ve dondurulan embriyo
sayisinda hicbir fark saptamadik.

Onceki randomize kontrollii ¢calismalar ve meta-
analizler, elde edilen oosit sayisi uzerinde
yikamanin faydasi olmadigini ifade ederken,
uzun iglem sdresi disinda herhangi bir olumsuz
etki de gdstermediler (9). Mok-Lin ve arkadaslari
ise yapmis olduklar ¢calismada daha az embriyo
eldesi ve daha diisik gebelik sonuglari bildirdiler
(10). Bizim yapmis oldugumuz c¢alismada ise
elde edilen embriyo sayisinda herhangi bir
farkhlik saptanmadi.

Calismalar, tek basina folikller sivi aspirasyonu
ile folikiler yikamanin birbirine Ustunltklerinin
olmadigini  goéstermistir.  Teknik, cerrahlarin
tercihlerine bagh olabilir. Yapilan bir ¢alismada
tek basina aspirasyon ile folikiiler yikama
arasinda gebelik oranlarinda fark bulunmamistir
(12).
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Ameliyat suresi, anestezik ajan kullanimi ve
ayrica ameliyat maliyetinde azalma gibi
aspirasyonun ylkamaya gére bir dizi teorik
avantaji vardir. Buna ek olarak, oosit hasari ile
birlikte potansiyel bir pelvik enfeksiyon riski
vardir. Ancak bu teorik risklere, ameliyat
suresinde hafif artis disinda karsilasiimadi,
anestezi kullanim protokolimuizde herhangi bir
degisiklik olmadi.

in vitro fertilizasyon veya intrasitoplazmik sperm
enjeksiyonu uygulanan kadinlarda tek basina
aspirasyon ile folikller yikamanin etkinligini
degerlendiren bir Cochrane derlemesinde orta
kalitede kanitlar, folikiler yikama ile canl
dojumun sonuglarinda ¢ok az fark oldugunu
veya hi¢ fark olmadigini gdésterdi. Yine ayni
derlemede orta kalitede kanitlar, tek basina
aspirasyona kiyasla folikliler yikama ile elde
edilen oosit sayisinda ¢ok az fark oldugunu veya
hic fark olmadigini gdsterdi. Oosit toplama
surecinin, bu kanitin ¢ok dusik kalitede olmasina
ragmen, tek basina aspirasyona goére folikller
yikama ile 6nemli dlgide daha uzun surdugu
kaydedildi. Toplam embriyo sayisi, dondurularak
saklanan embriyo sayisi veya klinik veya devam
eden gebelik oranlarinda hicbir  farklilik
saptanmadi (12). Bizim yapmis oldugumuz bu
calismada da elde edilen total oosit sayisi
anlamli oranda yuksek iken matir oosit ve
embriyo sayisinda farklilik saptanmadi.

Bu c¢alismanin sinirlayict yani geriye doénuk
dosya taramasi ve sinirli hasta sayisi idi.
Calismanin giglu yani ise tek merkezli bir
calisma olmasi, FP vyapilan 6zellikli bir hasta
grubunu degerlendirmesi ve hasta gruplarinin
homojenligi idi.

SONUG

Folikller ylkama yapilmazsa, oosit alimi igin
gereken sure daha kisa olacaktir. Cok sayida
folikuli olan hastalar icin, gebelik sansi yikama
olmadan degismeyebilir, ancak folikili az olan
hastalarda, sadece bir ekstra oosit sonucu
etkileyebilecedinden, her oositin alinmasi arzu
edilir. Gonadotoksik tedavi planlanan bu hasta
grubunda elde edilen her bir oosit FP igin hastaya
bir sans sunacaktir.

Cikar catismasi: Calismada herhangi bir kurum
ve kisi ile ¢ikar gatismasi bulunmamaktadir.

Ege Tip Dergisi / Ege Journal of Medicine



Kaynaklar

1.

10.

11.

12.

Bray F, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A. 2018. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: A Cancer
Journal for Clinicians, 68: 394—-424.

Kudela E, Samec M, Kubatka P, Nachajova M, Laucekova Z, Liskova A, et al. 2019. Breast Cancer in Young
Women: Status Quo and Advanced Disease Management by a Predictive, Preventive, and Personalized
Approach. Cancers (Basel), 11: 1791.

Kasum M, Beketi¢-OreSkovi¢ L, Peddi PF, OreSkovi¢ S, Johnson RH. 2014. Fertility after breast cancer
treatment. European Journal of Obstetrics Gynecology and Reproductive Biology, 173: 13-8
Rodriguez-Wallberg KA and Oktay K. 2010. Fertility preservation in women with breast cancer. Clinical
Obstetrics and Gynecology, 53: 753-762.

. Dolmans MM, Lambertini M, Macklon KT, Almeida Santos T, Ruiz-Casado A, Borini A, et al. 2019. EUropean

REcommendations for female FERUtility preservation (EU-REFER): A joint collaboration between oncologists
and fertility specialists. Critical Reviews in Oncology/Hematology, 138: 233-240.

Baber R, Porter R, Picker R, Robertson R, Dawson E, Saunders D. Transvaginal ultrasound directed oocyte
collection for in vitro fertilization: successes and complications. J Ultrasound Med 1988; 7 (7): 377-9.
Waterstone JJ, Parsons JH. A prospective study to investigate the value of flushing follicles during
transvaginal ultrasound-directed follicle aspiration. Fertil Steril 1992; 57 (1): 221-3.

Haydardedeoglu B, Cok T, Kilicdag EB, Parlakgumus AH, Simsek E, Bagis T. In vitro fertilization—
intracytoplasmic sperm injection outcomes in single versus double-lumen oocyte retrieval needles in normally
responding patients: a randomized trial. Fertil Steril 2011; 95 (2): 812-4.

Wongtra-Ngan S, Vutyavanich T, Brown J. Follicular flushing during oocyte retrieval in assisted reproductive
techniques. Cochrane Database Syst Rev 2010:CD004634.

Evelyn Mok-Lin, Anate Aelion Brauer, Glenn Schattman, Nikica Zaninovic, Zev Rosenwaks, and Steven
Spandorfer Follicular flushing and in vitro fertilization outcomes in the poorest responders: a randomized
controlled trial Human Reproduction, Vol.28, No.11 pp. 2990-2995, 2013

Scott RT, Hofmann GE, Muasher SJ, Ascota AA, Kreiner DK, Rosenwaks Z. 1989. A prospective randomized
comparison of single and double — lumen needles for transvaginal follicular aspiration. Journal of In Vitro
Fertilisation and Embryo Transfer 6: 98 — 100.

Ektoras Georgiou , Pedro Melo, Julie Brown, Ingrid E Granne 2018. Follicular flushing during oocyte retrieval
in assisted reproductive techniques Cochrane Database Syst Rev 2018 Apr 26; 4 (4): CD004634.

Cilt 60 Sayi 4, Aralik 2021 / Volume 60 Issue 4, December 2021 411



Arastirma Makalesi / Research Article

Ege Tip Dergisi / Ege Journal of Medicine 2021; 60 (4): 412-417

Ege Universitesi Tip Fakiiltesi Hastanesi’nde korona viriis asisi olan
kigilerin korona viriis asisi hakkinda bilgi diizeylerinin ve erigkin asilamasi
durumlarinin degerlendirilmesi

Evaluation of knowledge levels and other adult vaccines situations who vaccinated
for coronavirus vaccine in Ege University Faculty of Medicine Hospital
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Amag: Bu c¢alismada, Korona viriis asisi igin bagvuran gondullilerin Korona virlis asisi hakkinda bilgi
dlzeyleri ile asiya olan glveni arttiran faktorlerin ve erigkin asilamasi durumlarinin degerlendiriimesi
amagclanmistir.

Gere¢ ve Yontem: Bu calisma, tanimlayici, kesitsel bir ¢alismadir. Calismaya 1-31 Aralik 2020
tarihleri arasinda Korona virlis asisi igin basvuran 18 yas ve Uzeri gonulltler dahil edildi. Géndillilere,
sosyodemografik 6zellikleri, Influenza, Hepatit B ve pndmokok enfeksiyonlarina karsi asilanma
durumlari ve Korona virlis asisi hakkinda bilgi edinme yollari ile bilgi duzeyleriyle ilgili sorulardan
olusan bir anket uyguland. istatistiksel analiz Ki kare testi ile yapildi ve p <0,05 degeri anlamli kabul
edildi.

Bulgular: Calismaya katilan 232 goénallinin 111'i (%47,8) erkekti. Ortalama yas 45,2 + 10,3 yil (18-
62) idi. Gondllilerin %72'si (n=167) saglik ¢calisaniydi ve %90,5’i (n = 210) yuksek lisans derecesine
sahipti. Saglik galisanlari grubunda 54 katihmci (%32), saglik ¢alisani olmayan grupta 32 katilimcida
(%13,8) en az bir kronik hastalik vardi (p=0,007). Hepatit B'ye yonelik badisiklanma acisindan saglik
calisanlari ve saglik galisani olmayanlar arasinda istatistiksel olarak énemli fark vardi (p<0,001). Bilgi
edinmenin en sik bagvurulan iki yolu akademik yayinlari takip etmek (%50, n=116) ve Saglik
Bakanligi'nin agiklamalari (%45,3, n=105) idi. Asilamada guveni artiran iki degisken akademik yayin
takibi (OR=6,21) ve pnémokok asisi yaptirmakti (p=0,049). Bir dnceki sezon katilimcilarin influenza
asisi olma orani %21,2 iken COVID-19 pandemisi déneminde Influenza asisi icin istekli olan ve
yaptirmig olanlarin orani %45,3 saptanmigtir.

Sonug: COVID-19 enfeksiyonu ve diger erigskin donem agilamasi ile ilgili durumlarinin belirlenmesi asi
uygulamalarinin ve etkinliginin sirdirilebilmesi acgisindan énemlidir. Mevcut pandemi ile influenza
basta olmak Uizere diger erigkin asilarina yonelik de gonillilik oranlarinin arttigr gortlmektedir.
Anahtar Sézciikler. Eriskin asilama, COVID-19, korona viriis agisI.

**Bu galisma, 9. Turkiye EKMUD Platformunda (20-23 Mayis 2021) s6zli sunum olarak sunulmustur.

ABSTRACT

Aim: In this study, it was aimed to evaluate knowledge levels with confidence in vaccine and other
adult vaccines situations of volunteers who applied for coronavirus vaccine.

Sorumlu yazar: Deniz Akyol

Ege Universitesi Tip Fakiiltesi, Enfeksiyon Hastaliklari ve Klinik
Mikrobiyoloji, izmir, Tiirkiye
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Basvuru tarihi: 23.03.2021 Kabul tarihi: 22.11.2021
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Materials and Methods: This study is a descriptive cross-sectional study. Volunteers aged 18 years
and older who were admitted to our setting between 1 and 31 December 2020 were enrolled in the
study. Volunteers were applied a questionnaire comprised of questions regarding their socio-
demographic profile, their vaccination status against Influenza, Hepatitis B and Streptococcus
pneumoniae infections and way to get information and their knowledge about coronavirus vaccine.
Statistical analysis was performed via Chi square test and a p value <0.05 was considered significant.
Results: Of the 232 volunteers participated in the study, 111 (47.8%) were male. The mean age was
45.2+10.3 years (18-62). There were 72% (n=167) of the volunteers were healthcare workers and
those who had master's degree were 90.5% (n=210). In healthcare workers group 54 patients (32%),
in non-healthcare workers group 32 patients (13.8%) had at least one chronic disease (p=0.007).
There was statistically significant difference in vaccinated patients among healthcare workers and non-
healthcare workers for hepatitis B (p=0.000). The most common two ways to get information were
following academic publications (50%, n=116) and statements by the Ministry of Health (45.3%,
n=105). Two variables that increase confidence in vaccination were following academic publication
(OR=6.21) and getting a pneumococcal vaccine (p=0.049). The rate of Influenza vaccination of the
participants in the previous season was 21.2%, and the rate of those who were willing and had the
Influenza vaccination during the COVID-19 pandemic period was 45.3%.

Conclusion: Determining the factors affecting the level of knowledge about COVID-19 infection and
other adult vaccination is important in terms of maintaining the vaccine applications and effectiveness.
With the current pandemic, it is seen that volunteering rates for other adult vaccines, especially
influenza, have increased.

Keywords: Adult vaccination, COVID-19, coronavirus vaccine.

***This study was presented as an oral presentation on the 9th EKMUD Platform (20-23 May 2021).

GIRIS sirasinda asilara olan ilgi artmistir. Bu dogrultuda
Asi ile bagisiklama, hayati tehdit eden @$! karsltllg.mm azalmasi tim dinyada
hastaliklarin kontrol altina alinmasinda ve beklenmektedir.

eradike edilmesinde cevre sagligi ve temiz su
hizmetlerinden sonra en etkili, glivenli ve maliyet
etkin saghk hizmetidir. Asi ile 6nlenebilir
enfeksiyon hastaliklarinin  gogunun sikliginda
asllama programlari sonucu %99 oraninda
azalma saglanmistir (1). Asillama sadece
cocukluk doénemini degil, butin yas gruplarini
yasam boyu kapsamalidir ancak erigkin dénemde
asilanma oranlari ¢ocukluk dbénemine gobre
disuktur (2). Cocukluk déneminde baglayan
bagisiklama programlarinin kesintiye ugramadan
erigkin ve yaslilik déneminde de devam ettiriimesi
yani yasam boyu bagisiklama, saglkl bir toplum
icin gereklidir.

Altta yatan risk faktoérlerinden bagimsiz olarak
tim eriskinlere difteri-tetanos ve Influenza asisi
onerilmektedir. Hepatit B asisi da 1998 yilindan
itibaren cocuklarda rutin, erigkinlerde riskli grup
asl semasi iginde bulunmaktadir (2). Pnémokok
asisi biri polisakkarit (PPSV23) digeri konjuge
(PCV13) olmak Uzere iki tip olup risk gruplarinda
Onerilmektedir (2). Son yillarda asi ile
bagisiklamaya karsi farkli olumsuz tutum ve
davraniglar ile karsilasiimaktadir (3). Asilamaya
yonelik tereddtler, asi ile dnlenebilir hastaliklarin
sikliginin ve salgin hastalik riskinin artmasina
neden olmaktadir. Ancak 2020 yilinda tim
dinyayi etkisi altina alan COVID-19 pandemisi
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Kiresel salgin olarak kabul edilen ve milyonlarca
insani enfekte eden SARS-CoV-2'ye karsi verilen
mucadelede etkili ve guvenilir asi geligtiriimesi
onemli bir basamaktir ve birgok asi ¢alismasi da
halen devam etmektedir.

Ulkemizde 18 Aralik 2020'de Coronavac asisi
acil kullanim onayr almis ve 15 Ocak 2021
tarihinde uygulanmaya baslamistir. Bu tarihten
once Saglik Bakanligi 6nculiginde Ege
Universitesi Hastanesi Enfeksiyon Hastaliklari ve
Klinik Mikrobiyoloji Anabilim Dal’'nin da icinde
bulundugu 14 merkezde saglikli goéndllilere
Coronavac asisinin Faz 3 calismasi yapilimistir.

SARS-CoV-2'nin  neden oldugu COVID-19
enfeksiyonu, Mayis 2021 ilk hafta sonu itibariyle,
154 milyon bildirilmis vaka ve 3,2 milyon bildirilen
Olum ile dinya capinda ciddi bir salgin haline
gelmistir (4). COVID-19 pandemisinin seyrini
onemli boyutta degistirmesi beklenen en dnemli
yaklagimlardan birisi de asilamadir. Coronovac
asisi Cin kokenli bir Uretici tarafindan uretilen
inaktive viris asisidir, Brezilya, Turkiye,
Endonezya, Cin ve Sil‘'de Faz 3 calismalan
yapilmigtir. Turkiye’deki Faz 3 calismasi 12 ildeki
24 merkezde cift kor, plasebo kontrollii olarak
gerceklestiriimis  olup goénulliler iginde ilk
asamada sadece saglik personeline 1:1
randomizasyonla yapilan calisma 20 Kasim
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tarihinden itibaren tim goénullilere agilmistir (5).
Calismamizda tim goéndllilere uygulanmasinin
basladigi zaman dilimi segilerek 1-31 Aralik 2020
araliginda yapilmistir.

Bu galismada, Korona virlis asisi icin basvuran
gonullilerin Korona viris asisi hakkinda bilgi
dizeyleri ile asiya olan gliveni arttiran faktorlerin

ve eriskin asllamasi durumlarinin
degerlendiriimesi amaclanmistir.

GEREG ve YONTEM

Ege Universitesi Tip Fakiiltesi Hastanesi,

4.300.000'den fazla niifusu olan izmir'deki 2400
yatakli bir hastane olup bdlgedeki en buyuk
hastane olma ozelligine sahiptir. Enfeksiyon
Hastaliklari ve Klinik Mikrobiyoloji Anabilim
Dali'na 1-31 Aralk 2020 tarihleri arasinda Korona
viris asisi olmak igin Faz-3 calismasina dahil
olmak Uzere basvuran bireyler arastirma grubu
olarak tanimlandi. Arastirma grubu, saglik
calisani olan ve olmayanlar olarak ikiye ayrildi.
Danhil edilme kriterleri; Anabilim Dal’'miza Korona
viris asisi olmak igin basvurmak, hasta
bilgilendirme ve onam formu imzalanmak ve 18
yas ve Ustl olmak olarak belirlendi.

Calisma araci olarak gonilld  tarafindan
doldurulacak Korona virlis agisina olan guveni bir
en dusuk, 10 en yuksek olmak Uzere puanlanan
bir anket kullanildi. Ankette; demografik bilgiler
(yas, cinsiyet, meslek, egitim dulzeyi), saglk
calisani olup olmamak, tibbi 6zge¢cmis, hepatit B,
Influenza ve pndmokoka karsi asilanma
durumlar sorgulandi. Korona viris agisina karsi
bilgi duzeyi ile asiya yoénelik tutum belirten
besinde evet/hayir seklinde ikili yanit sistemi
kullanilan toplam 12 soru hazirlandi.

Calismamiz Helsinki Deklarasyonu kararlarina,
hasta haklari ydnetmeligine uygun olarak
planlandi ve Ege Universitesi Tip Fakiiltesi klinik
arastirmalar etik kurulundan 29.1.2021 tarih ve
E.327847 sayili etik kurul onayi alind1.

Verilerin degerlendiriimesi icin SPSS istatistiksel
analiz programi kullanildi. Bagimsiz
degiskenlerin bagimli degisken Uzerindeki iliskisi
ki-kare testi ile arastirilmistir. Anlamli bulunan
bagimsiz  degiskenlerin  bagimh  degisken
Uzerindeki iliski tek degiskenli analiz ile
degerlendirildi. iki degiskenin anlaml bulunmasi
nedeniyle lojistik ~ regresyon  yapilamadi.
istatistiksel olarak p<0,05 anlamli kabul edildi.

BULGULAR

Enfeksiyon Hastaliklari ve Klinik Mikrobiyoloji
Anabilim Dal’'na Koronavirs asisi olmak igin 1-
31 Aralik 2020 tarihleri arasinda bagvuran 370
kisiden calismaya dahil edilme kriterlerini
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saglayan 232 kisi katildi. Gondllilerin %52,2’si
(n=121) kadin, %47,8i (n=111) erkek, yas arahgi
18-62 (ortalama yas 45,2+10,3) idi. %72’si
(n=167) saglik calisani olup lisans ya da yiiksek
lisans egitimi almis olanlarin orani %90,5 (n=210)
saptandi. Yirmi yedi (%11,6) kiside hipertansiyon
olmak Uzere 63 (%27,2) gonlllu de kronik
hastalik vardi. Saghk calisani olanlarin %32’si
(n=54), olmayanlarin da %13,8’i en az bir kronik
hastaliga sahipti (p=0.007).

Pnédmokok asisi oldugu belirtenlerin  orani
%15,9du  (n=37). Saghk cahsani olan ve
olmayanlarin  pndmokoka yonelik agilanma
Oykusunidn benzer oldugu saptandi (%16,3-

%16,1 p=1.000). Hepatit B’ye ydnelik asilanma
Oykusunun saglik ¢alisanlarinda daha fazla
oldugu gorildu (%81,3-%46,9 p=0.000) (Tablo-
1).

Gondllilerin yalnizca %21,2’si (n=49) 2019-2020
sezonunda Influenza asisi olmustu. Influenza
asis| 0ykusu saglik galisani olan ve olmayanlarda
benzer saptandi (p=0.125) (Tablo 1). Goniillilerin
%8,2’si (n=19) 2020-2021 sezonunda mevsimsel
Influenza asisini oldugunu, %37,1’i (n=86) ise as!
olmaya istekli oldugunu belirtti. Saglik calisani alt
grubunda ise bu oranlar sirasiyla %0,9 (n=15),
%41,3 (n=69) olarak saptandi (p=0.047).

Korona virls asisi hakkinda bilgi edinme
kaynaklari sorgulandiginda en sik akademik
yayin takibi (%50, n=116) ve saghk bakanligi
aciklamalari bulundu (%45,3, n=105). Saglik
c¢alisanlarinin  %62,9u  (n=105, p=0,000)
akademik yayin takibi ile %40,1’i (n=67) Saglik
bakanhd aciklamalari ile korona virls asisi
hakkinda bilgi edindigini belirtti  (p=0,012).
Uluslararasi basin/medya takibi ile bilgi edinilme
saglik calisanlarinda daha fazlaydi (%29,3;
%10,8 p=0,005) (Tablo-2).

Gondllilerden korona virlis asisina olan giveni 1
en dusuk, 10 en yiksek olmak lzere puanlamasi
istendiginde  %28,4’Gnin  (n=66) 8 puan,
%1,7’sinin 3 ve daha dusuk puan verdigi
saptandi (ortalama 8+2). Saglik ¢alisani olan ve
olmayanlarda korona viris asisina olan guven
benzer saptandi (p=0.630).

Asllamada guveni artiran degiskenler igin
pnomokok/hepatit B ve Influenza asilarini
yaptirmak ile akademik yayin takibi/Saglik

Bakanligi agiklamalari/ uluslararasi basin/medya
takibi analiz edildi. Akademik vyayin takibi
(p=0,003, olasliliklar orani= 6,21, %95 GA 1,7-
21,9) ve pndmokok asisi yaptirmak istatistiksel
olarak anlamh saptandi (p=0,049). Pnémokok
asisi yaptiran 37 kisinin tamaminin given
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skorunun bes ve Uzerine olmasi
olasiliklar orani hesaplanamadi.

Birinci derece yakini agir COVID-19 hastaligi
gegcirdigini %11,2 (n=26), arkadasi agir COVID-

nedeniyle

ve COVID-19 enfeksiyonu nedeniyle hayatini
kaybeden yakini/tanidigi oldugunu %37,5 (n=87)
goénulla belirtti. COVID-19 enfeksiyonu nedeniyle
hayatini kaybeden yakini/tanidigi olmasi, saglik

19 hastaligi gecirdigi %34,5 (n=80), daha énce ¢Galisani olan gondullilerde istatistiksel olarak
COVID-19 enfeksiyonu disi pndmoni nedeniyle anlamli olarak daha fazla saptandi (%43,7;
hastanede yatis dykiisii oldugunu %4,7 (n=11)  %21,5 p=0.003).
Tablo-1 Korona viriis asi géniilliilerinde Pnémokok, Hepatit B ve influenza’ya karsi agilama éykiileri.
Saglik galisani olanlar Saglik galisani olmayanlar p
Pnémokok %16,3 %16,1 1,0
Hepatit B %81,3 %46,9 <0,001
influenza %24,1 %13,8 0,125
Tablo-2. Korona virls asisi hakkinda bilgi edinme kaynaklari.
Tiim goniilliler Saglik ¢alisanlari p
Akademik yayin takibi %50 %62,9 <0,001
Saglik bakanhgi agiklamalari %45,3 %40,1 0,012
Uluslararasi basin/medya takibi %10,8 %29,3 0,005

TARTISMA

COVID-19 enfeksiyonu ve diger erigkin dénem
agllamasi ile ilgili durumlarinin belirlenmesi
calismamizin gogunlugunu olusturan basta saglk
calisanlari olmak Uzere asi uygulamalarinin ve
etkinliginin surdurilebilmesi agisindan 6nemlidir

Calismamiza katilan gondllilerin %72’si saglik
c¢alisanlarindan olusmaktaydi. Bunun nedeni
olarak Faz-3 asilamasi igin gonulli aliminda
oncelikle hastane i¢i duyurularin etkisi oldugu
disunildu. Ayrica saglik galisani olan grupta
kronik hastalida sahip olma oraninin da
olmayanlarda go6re istatiksel olarak yiksek
bulunmasinin nedeni de COVID-19 hastaliginin
seyrinin kronik hastaligi olan bireylerde daha agir
oldugunun bilinmesi ve bu Kkisileri asilamaya
yonlendirmesi seklinde degerlendirildi.

Pndémokok asisi 6zellikle riskli gruplarda (65 yas
Ustl, diyabetes mellitus, kronik akciger hastaligi,
kronik kronik kalp hastaligi, kronik karaciger
hastalig1 gibi) asilama Ulkemizde &nerilmektedir.
PPSV23 asisinin %50-85, PCV13 asisinin %75
oraninda invaziv pndmokok enfeksiyonlarina
karsi  korudugu bildiriimistir (6). COVID-19
hastalig! icin de benzer 6zellikli risk gruplarina
sahip olan pnomokok igin asilanma Oykusu;
saglik calisani olan ve olmayan grupta benzer
saptandi. Bunun nedeni, saglik hizmeti ¢alisani
olmanin ek kronik hastalia sahip olmadikca
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pnémokokkal hastalik igin risk grubuna dahil
olmamasi olabilir.

Hepatit B enfeksiyonu sik gérilen ve akut
enfeksiyonlari sirasinda organ hatta hayat kaybi
ile sonuglanabilen; kronik enfeksiyonuna bagli
siroz ve hepatoselliler kanser (HCC) gibi
komplikasyonlari da ortaya cikabilen ve agilama
ile Onlenebilen bir hastaliktir. Asinin
koruyuculugu %90-95 olarak bildiriimektedir (7).
Calismamizda hepatit B asilanma dykusu saglik
calisanlarinda daha fazla saptandi. Bunun nedeni
olarak mesleki nedenle risk grubunda olunmasi
ve Calisan Saghgi ve Givenligi Birimi tarafindan
da bu asilanmanin denetlenmesinin olabilecegi
dasunuldu.

Calismamizda 2019-2020 sezonunda Influenza
asisi olanlarin orani %21,2’si (n=49) iken 2020-
2021 sezonu igin Influenza asisi igin istekli olan
ve aglyl hali hazirda yaptirmis olanlarin orani
toplam %45,3 (n=105) saptandi. 2009 yili H1N1
pandemisinde Ege Universitesinde 807 saglik
calisanin dahil edildigi bir calismada, bir dnceki
sene asilanma orani %19 iken pandemi
doéneminde %30,4 olarak tespit edilmistir (8).
Pham Le Am ve arkadaslarinin yaptidi bir
arastirmada hekimlerin COVID-19 farkindalik
dizeyi uzerinde etkili olan bilgilerini sosyal
medya (%91,1), Saghk Bakanligi (%82,6) ve

415



televizyon (%79,2) gibi gesitli medya araciligiyla
topladiklarini ve bu oranin hekimler arasinda
yuksek oldugu goérilmustur (9). Bhagavathula ve
arkadaglarinin yaptig1 bagka bir ¢alismada da
katilimcilarin ¢ogu (%61) COVID-19 hakkindaki
bilgilerini sosyal medyadan ve resmi kamu
sitelerinden edindigini belirtmistir (10). Bizim
calismamizda bilgiye ulagsma yolu olarak diger
calismalardan farkli olarak sosyal medya yerine
akademik yayin takibi bulunmustur.

Tarkiye'de vyaklasik Ug¢ kisiden birinin (%31)
COVID-19 asisi konusunda kararsiz oldugunu
bildirilmistir (11). Evrimsel psikiyatrist Randolph
Nesse’nin de belirttigi gibi duygularimiz é6limden
kacinmamiza yardimci olan uyaricidirlar (12).
Calismamizda da COVID-19 enfeksiyonu
nedeniyle hayatini kaybeden yakini/tanidigi
olunmasinin da asi olmaya tesvik edebilecek bir
faktor olabilece@i dislnilmektedir. Bunun yani
sira hayatini kaybeden yakini/tanidigi olmasa da
aslyl gonulll olarak yaptirmak isteyen bir grup da
vardir.

Asi ve asl karsithgina yoénelik 2018 yilinda
yapilan 284 hekimin dahil edildigi bir galismada
katihmcilarin %81,3'G asilarin saglik igin gerekli
oldugunu dusuUnirken %27,1'i asilarin icerigi ile
ilgili ¢esitli endiselere sahip oldugunu belirtmigtir.
Ayni calismada hekimlerin %6,7’si Influenza,
%0,7’si de pndmokok asisini  gereksiz
bulduklarini dusunduklerini ifade etmistir (13).
Paguio ve arkadaslarinin yaptigi bir calismada
(14), 2020 yilinin Subat ve Mart aylarinda,
cevrimigi arama motoru Uzerinden rutin dnerilen
agilarla ilgili yapilan aramalarin hacimleri
incelenmis; pndémokok ve grip asilarina dinya

capinda artan ilgiye isaret eden pozitif bir
korelasyon gorilmas. Ayni calismada
Kaynaklar

pandemiden énceki bes yil igin de ayni aylardaki
arama hacimlerine bakilarak bunun mevsimsel
bir trend olmadigi, COVID-19 kaynakl oldugu
yonunde degerlendirilmistir (14). Calismamizda
da bir onceki sezon katihmcilarin  %21,2’si
influenza asisi olmugken, COVID-19 enfeksiyonu
sonrasi asl i¢in istekli olan ve yaptirmig olanlarin
orani %45,3’e yikselmistir. Mevcut pandemi bir
yandan Koronavirus asilamasi igin endiseleri
beraberinde getirirken diger eriskin asilara
yonelik de gonullilik  oranlarinin  arttigi
go6riulmektedir.

Calismanin kisithliklarini, kesitsel bir calisma
olmasli, arastirmanin asilama igin basvuran
goénulliler ile sinirh olmasi, katilimcilarin blayuk
¢ogunlugunun saglik calisani olmasi ve yuksek
lisans derecesine sahip olmasi, Hepatit B ve
pnémokok i¢in asllamaya yonelik antikor
bakilmamis olmasi ve bagisiklama bilgi diizeyi ile
bagisiklama hizmetlerine karsi tutumun
degerlendiriimesinde  standart  bir  dlgegin
olmamasi olusturmaktadir.

SONUG

COVID-19 enfeksiyonu ve diger erigskin donem
asllamasi ile ilgili bilgi duzeyini etkileyen iligkili
faktorlerin belirlenmesi asi uygulamalarinin ve
etkinliginin sdrdirulebilmesi agisindan 6nemlidir.
Ozellikle Saglik Bakanh@ tarafindan yapilan
aciklamalar bu konuda 6nemli bir yere sahiptir.
Ayrica mevcut pandemi ile diger eriskin dénem
asllarina yonelik de gonullilik oranlarinin arttigi
gOrulmektedir.

Cikar catigsmasi:
bulunmamaktadir.
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Millard-Gubler Sendromlu bir olguda sasilik ve okuloplasti cerrahisi
Strabismus and oculoplastic surgery in a case with Millard-Gubler Syndrome
Derya Ozkan Osman Bulut Ocak Hilal Zeynep Ceylan

Birsen Gokyigit Muhittin Tagkapili

Saglik Bilimleri Universitesi istanbul Beyogdlu Géz Egitim ve Arastirma Hastanesi, istanbul, Tirkiye

oz

Millard-Gubler Sendromu (MGS), 6. ve 7. kraniyal sinir periferik felcine eslik eden viicut kargi tarafinda
hemiparezi ya da hemipleji ile seyreder. Etiyolojide yasa goére degdiskenlik gérilmekle birlikte pons
hasari 6n plandadir. Tedavi ve prognoz esas olarak etiyolojiye baglidir. Klinigimize sag gbzde ice
kayma sikayetiyle basvuran 18 yasindaki erkek hastada Millard-Gubler Sendromu disinilmus, ancak
etiyoloji belirlenememistir. Hastaya sasilik ve lagoftalmus nedeniyle operasyonlar uygulanmis, sonug
olarak ortofori saglanmis ve lagoftalmus dizeltilmistir. Hastalara néroloji kliniginin bilgisi disinda
yapilacak cerrahi muidahalelerin, hastaligin okdler bulgularini maskeleyebilecegi unutulmamall,
multidisipliner yaklasimla, noérolojik rehabilitasyonu da igeren konservatif tedavi uygulanmalidir.

Anahtar Sozciikler: Millard-Gubler Sendromu, 6. kraniyal sinir felci, 7. kraniyal sinir felci, sasilik,
lagoftalmus.

ABSTRACT

Millard-Gubler Syndrome (MGS) progresses with contralateral hemiparesis or hemiplegia
accompanying peripheral palsies of 6th and 7th cranial nerves. Although the etiology varies according
to age, pons damage is prominent. Treatment and prognosis mainly depend on etiology. An 18-year-
old male patient applied to our clinic with the complaint of crossing in the right eye, Millard-Gubler
Syndrome was considered but the etiology could not determine. Operations were performed to the
patient due to strabismus and lagophthalmos, as a result orthophoria was provided and lagophthalmos
was corrected. It should be kept in mind that may mask ocular findings of the disease if surgical
interventions to be performed on patients without the knowledge of the neurology clinic, with a
multidisciplinary approach, conservative treatment, including neurological rehabilitation should be
administered.

Keywords: Millard-Gubler Syndrome, 6. cranial nerve palsy, 7. cranial nerve palsy, strabismus,
lagophthalmos.

GIRIS ve kontralateral kortikospinal yol tutulumuna bagli
Millard-Gubler Sendromu, 6. ve 7. kraniyal sinir olarak ekstremitelerde paralizi/pleji  goralir.
periferik felcine eslik eden, viicut kargi tarafinda  Etiyolojisinde pons hasari 6n plandadir. Pons
hemiparezi ya da hemipleji ile seyreden bir hasarina yol acabilecek her tiurlt hastalik (iskemi,
hastaliktir. Nadir gérilen bu sendromda klinik —enfeksiyonlar, timarler vb.) bu sendroma sebep
olarak 6. kraniyal sinir felcine baglh disa bakig olabilir (1).

kisithhidi, 7. kraniyal sinir felcine bagl lagoftalmus
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Bu olgu sunumunda, Millard-Gubler Sendromu
tanisi alan olgumuzun klinik 6zelliklerini ve
olguya uygulanan sasilk ve lagoftalmus
cerrahilerini sunmayl amagladik. Hastanin yasal
vasisinden tibbi verilerinin yayinlanabilecegine
iliskin yazili onam belgesi alinmistir.

OLGU
Cocukluktan beri sag gbézde ice kayma
sikayetiyle  hastanemizin  sasilik  birimine

basvuran 18 yasindaki erkek hastanin ailesinden
alinan anamnezde, 3-4 yaglarindayken ategli bir
hastalik gecirdigi ve bu nedenle yogun bakim
servisinde suresini tam olarak hatirlayamamakla
birlikte, uzun bir slre yattigi égrenildi. Ebeveyni
tarafindan sikayetlerinin o dénemde basladigi
belirtildi.

Hastanin yapilan oftalmolojik muayenesinde her
iki gbozde en iyi duzeltiimis gorme keskinlikleri
(EIDGK) 0,9 desimaldi.  Biyomikroskopik
muayenede, sag gozde inferiorda punktat tarzda
korneal boyanma ve acgikta kalma keratopatisi
mevcutken, sol gézin 6n segmenti dogdal olarak
izlendi ve fundus muayenesinde iki gézde de
herhangi bir patolojiye rastlanmadi. Preoperatif
Krimsky testi ile primer pozisyonda yakinda
ortalama 25 prizma diyoptrisi (PD), uzakta
ortalama 30 PD sag ezotropya (ET) mevcuttu
(Sekil-1A). Sag gozde disa bakista -3 kisithlik
saptanirken (Sekil-1B), diger kadranlarda g6z
hareketleri serbestti (Sekil-1C-D). Worth 4 nokta
testinde uzak ve yakinda sad gb6zde supresyon
mevcuttu ve Titmus fly testi sonucunda olguda
stereopsis bulunmamaktaydi. Yapilan Hess testi
6. sinir felciyle uyumlu bulundu. Ayni zamanda
sag tarafta periferik fasiyal paralizi saptandi. Bell
fenomeni pozitif olan hastanin lagoftalmusu
mevcuttu. Altinci ve 7. kraniyal sinir felci
birlikteligi goérulen hastanin éykistnden 6zellikle
alt ve Ust ekstremitelerde glg¢slzlik nedeniyle
cocukluk cagindan beri fizik tedavi aldigi
6grenildi. Bunun Uzerine hastadan radyoloji ve
noroloji konstiltasyonu istendi. Yapilan
goéruntileme tetkikinde sag pons ventral pargcada
hipointens alanlar saptandi. Noéroloji tarafindan
klinik ve radyolojik bulgular 1siginda hastaya
Millard-Gubler sendromu tanisi kondu, ancak
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etiyolojiyi saptamak igin ileri tetkiklere gereksinim
oldugu 6grenildi. Sag lagoftalmus ve keratopati
nedeniyle Ust gdz kapag! tarsina altin agirhk
uygulamasi, sag ice kayma nedeniyle ise cift
tarafli medial rektus (MR) kasi 5 mm geriletme
cerrahisi planlandi. Genel anestezi altinda olguya
her yone zorlu diksiyon yapildi, sag goézde -3
abdiksiyon kisithligi mevcuttu. Her iki gdzde
konjonktiva, limbal insizyonla agilarak MR
kaslarina ulasildi. Onceden belirlenen miktarda
geriletme yapildiktan sonra kaslar 6/0 vikril sutur
kullanilarak skleraya tutturuldu. Konjonktiva 8/0
vikril sttdr ile kapatildi.

Olgunun postoperatif 1. hafta muayenesinde her
iki g6zde EIDGK 0,9 desimaldi. Krimsky testi ile
primer pozisyonda yakinda ortoforken (Sekil-1E),
uzakta ortalama 10 PD sag ET mevcuttu. Sag
g6zde disa bakis kisithhdr devam ediyordu, diger
kadranlarda g6z hareketleri serbestti (Sekil-1F-G-
H). Postoperatif 1. ve 3. ayda yapilan
muayenelerde EIDGK seviyelerinde degisiklik
saptanmadi. Sag gobzdeki disa bakis kisitliligi
devam ediyordu ve stereopsis yoktu. Postoperatif
3. ayda Krimsky testi ile primer pozisyonda
yakinda ortofori saglanmis iken, uzakta ortalama
12 PD sagd ET mevcuttu. Anormal bas pozisyonu
(ABP) bulunmuyordu.

Olgu okuloplasti birimine ydnlendirildi. Sasilik
cerrahisinden 6 ay sonrasina altin agirlik
implantasyonu plandi. Operasyon dncesi kapaga
yerlestirilecek ideal agirlik, géz kapagi Uzerine
yapistirilan deneme plaklari ile degerlendirildi.
Otuz dakikalik bir bekleme suresinden sonra
kapak acikligi ve her iki g6z arasindaki simetri
izlendi, uygun kalici implantin agirhgina karar
verildi. Supratarsal katlanti bélgesine cilt ve cilt
alti insizyon yapildiktan sonra orbikilaris okuli
kas diseksiyonu ile tarsa ulasildi. Operasyon
oncesi belirlenen altin implant, orbikller kas ile
tarsal tabaka arasinda olusturulan kigik cebin
icine tars Uzerinde uygun olan bodlgeye 6/0 prolen
sutdr ile tespit edildi. Orbikilaris okuli kasi 6/0
vikril ET ve cilt 6/0 prolen dikislerle kapatildi. Cilt
dikigleri postoperatif 5. ginde alindi. Hastanin
acikta kalma keratopatisinin geriledigi izlendi.
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Sekil-1. Operasyon 6ncesi A) Primer pozisyonda sag ezotropya B) Sag gdzde disa bakis kisithhgi C-D) Diger
kadranlarda g6z hareketleri serbest Operasyon sonrasi E) Primer pozisyonda ortoforik F-G-H) Sola, yukari ve

asagi bakista goz hareketleri serbest.

TARTISMA

Fasiyal Abducens Hemipleji Sendromu ya da
Ventral Pontin Sendrom olarak da bilinen Millard-
Gubler

(9) etyolojili vaka takdimleri yapiimistir Sendromu
iki Fransiz hekim tarafindan tanimlanmistir.
Auguste Louis Jules Millard (1830-1915), 1855
yilinda hastalhdi ilk kez tanimlayan Kkisiyken,
Adolphe Marie Gubler (1821-1879), bu olguyu bir
yil sonra bir tip dergisinde yayinlamistir (2).
Ponsun ventromediyal boélimind  etkileyen
lezyona baglh gelisen sendromda, Kkarsi
kortikospinal yol lifleri, ayni taraf 6. kraniyal sinir
lifleri ve 7. kraniyal sinirin fasikdler intrapontin
parcasi etkilenir. Buna bagli olarak ayni tarafta
disa bakis kisithhgi, fasiyal paralizi, karsi taraf
ekstremitelerde hemiparezi/hemipleji izlenir. Bu
sendromda medial lemniskus ve spinotalamik yol
tutulumu olmadigindan duyu kaybi gériimez (3).
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Etiyoloji yasa gore degdiskenlik gosterir. Literatlr
incelendiginde, son 10 yil i¢cinde tani alan Millard-
Gubler sendromlarina ait bagvuru semptomlari ve
etiyolojik veriler Tablo-1'de gdsterilmistir. Geng
yaslarda, tumorler, enfeksiydz ve demyelinizan
hastaliklar daha sik gorularken; daha ileri
yaslarda hemoraji, iskemi, travma sonrasi
prepontin subaraknoid hematoma bagh arter
basisi gibi vaskuler patolojiler daha 6n plandadir
(1). Literatirde glinimize kadar, 7 yasinda bir
kiz gocugunda pontomediller sistiserkoza bagli
enfeksiyoz (4), serebral infarkta bagli iskemik (5,
6), kavern6éz hemanjioma bagli hemorajik (7),
serebellopontin késede hemanjioperisitoma ve
kaverndz sinis menenjiomuna bagl timédral (8)
ve travmatik. Goruntlileme ydntemleriyle iskemik
dort vakada vertebrobaziler sistemde oklizyon
saptanirken, iki vakada iskeminin sebebi net
olarak ortaya konamamistir. Bizim olgumuzda da
goéruntileme ile pons hasari tespit edilmis olsa da
sendroma neden olan patoloji agiklanamamistir.
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Tablo-1. Son 10 yilda tani alan Millard-Gubler Sendromlari bagvuru semptomlari ve etiyolojileri.

Bildiri yih  Yas / Cinsiyet Basgvuru anindaki semptomlar Etiyoloji
Horizontal diplopi, sol 7. kraniyal sinir | kut enfarkti (+MDSA*
2010 45 yas erkek felci, sag alt ve Ust ekstremitede So pons a llj(le? arkt S
gligsiizlik meningovaskailiti)
2011 27 yas kadin Sol perlfgrlk]. k'ranl)'/al sinir paralizi, Sol pons kavern6z hemanjiomuna bagh
sag hemipleji, diplopi hemoraji
Kusma, adiz kenarinda saga kayma,
2012 7 yas kadin 6. ve 7. kraniyal sinir felci, alt ve Ust Norosistiserkoz
ekstremitelerde gugsuzlik
Sol hemiparezi. sad 7. kranival sinir Ventromedial mediiller infarkt, baziller
2013 63 yas erkek felci P »Sag /- Y sistemde diffuz aterosklerotik
degisiklikler
Bas dénmesi, yurime gugligu, sag
2016 42 yas erkek periferik 7. kraniyal sinir felci, 6, Primer meningeal hemanjioperisitom
kraniyal sinir felci, sol hemiparezi
Sag 6. ve 7. kraniyal sinir felci, sol .. .
2016 60 yas kadin hemiparezi Pons kavernz anjiomu
Bas dénmesi, bulanti, geveleyerek
2019 49 yas erkek konusma, sag 7. kraniyal sinir felci, Vertebrobaziller arter disseksiyonu
sol hemiparezi
Akut vertigo, ani horizontal diplopi, 7.
2019 58 yas kadin kraniyal sinir felci, kontralateral Izole pons enfarkti

hemiparezi

*MDSA: Metisiline direngli Staphylococcus aureus.

Bildirilen olgularin hemen hepsinde bagvuru
aninda ipsilateral fasiyal paralizi ve kontralateral
ekstremite tutulumu goézlenirken, yalnizca bir
kisminda g6z hareketlerinde kisitlilik, diplopi ve
kayma saptanmigtir (1). Bizim vakamizda
hastanin bize basvuru sebebi sad gbzde ice
kaymaydi, diplopi tariflemiyordu. Sag gb6zde
abduksiyon kisithhgi olan hastada 6. kraniyal sinir
felci mevcuttu. 6. kraniyal sinir felcinde lateral
rektus kasinin etkilenme derecesine gére cerrahi
prosedir sec¢imi yapilabilir. Hafif dereceli
parezilerde MR kasi geriletmesi yeterli olurken,
tam parezide abduksiyonu kuvvetlendirmek igin
geriletmeye vertikal transpozisyon eklenebilir
(10). Biz, olgumuzda ABP olmadigi ve hasta
abduksiyon kisithligindan ¢ok ice kaymadan
sikayetci oldugu icin MR geriletme yapmayi tercih
ettik. Literatirde, MR kasi geriletme cerrahisine
ilaveten vertikal kas transpozisyonun da eklendigi
kaverndz sinds menenjiomuna bagh bir Millard-
Gubler Sendromu da bildirilmistir. Ancak bu
olgunun o6ncesinde diger gbézine MR Kkasi
geriletme ve lateral rektus kasi rezeksiyonu
yapilmis olup hastada konsekiitif ekzotropya ve
anormal bag pozisyonu gelismistir (10).
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SONUG

Tani icin detayh bir hikaye ve fizik muayene
gereklidir, klinik ya da radyolojik bulgular tanida
yardimci olabilir (1). Tedavi ve prognoz esas
olarak etiyolojiye baghdir (1). Nadir gérilen bu
sendromda; norolojik bulgularin atlanmamasi ve
tani icin multidisipliner yaklagim gerekmektedir,
norolojik rehabilitasyonu da igeren konservatif
tedavi 6nerilir (1). Ozellikle oftalmolojik agidan,
yapilacak olasi tum sasilik ve kapak cerrahileri,
ndroloji  kliniginin  bilgisi dahilinde olmaldir.
Noroloji kliniginin bilgisi disinda yapilacak cerrahi
muldahaleler, hastaligin  okiler bulgularini
maskeleyebilir. Cerrahide esas amag, ice kayma
ve eger varsa ABP’nin dizeltimesi ve olasi
kornea hasarlarindan korunmak igin lagoftalmus
cerrahileridir.  Ekstraokiler kas ve kapak
cerrahileri ile ortofori saglanabilmekte ve
lagoftalmus dizeltilebilmektedir.

Cikar catismasi: Bu yayina iliskin yazarlarin her
hangi bir ¢ikar catismasi yoktur.
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A rare cause of hypercalcemia: two cases of parathyroid adenoma

Hiperkalseminin nadir bir nedeni: paratiroid adenomu olan iki olgu
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ABSTRACT

Hypercalcemia is a rare but serious metabolic condition that may lead to end-organ damage. Primary
hyperparathyroidism is a rare disease in children and adolescents and parathyroid adenoma is the
most common cause. Most of patients are clinically symptomatic and may present signs or symptoms
of hypercalcemia. The aim of this report is to describe two case of hypercalcemia due to parathyroid
adenoma presenting with different clinical findings.

14 years old male patient with abdominal pain, vomiting and nausea were diagnosed with acute
pancreatitis. His laboratory findings were elevated amylase and lipase levels, hyperglycemia,
hypercalcemia and hyperparathyroidism. Parathyroid scintigraphy showed the presence of an
adenoma. Normocalcemia was provided with pamidronate and hyperglycemia was treated with insulin.
Adenoma excision was performed after acute pancreatitis was recovered with replacement therapy.
After the surgery, diabetes mellitus persisted and he had a hungry bone syndrome.

Other patient was a 12-year-old male patient presented with complaints of anorexia, weakness,
constipation and nausea. He had hypercalcemia, hypophosphatemia and hyperparathyroidism.
Parathyroid adenoma was detected with parathyroid scintigraphy. Adenoma excision was performed
and postoperatively he had a hungry bone syndrome.

Hypercalcemia associated with primary hyperparathyroidism is rare but generally symptomatic in
children and adolescents. It should be kept in mind in the differential diagnosis of hypercalcemia and
patients should be protected from complications and permanent damage.

Keywords: Hypercalcemia, paratyroid adenoma, primary hyperparatyroidism.

oz

Hiperkalsemi, u¢ organ hasarina yol agabilen nadir fakat ciddi bir metabolik bozukluktur. Primer
hiperparatiroidizm, ¢ocuklarda ve ergenlerde nadir gériiliir ve en sik nedeni paratiroid adenomudur.
Hastalarin ¢ogu klinik olarak hiperkalsemi semptomlarini gésterirler. Bu bildirinin amaci, farkli klinik
bulgularia ortaya ¢ikan ve nadir gériilen iki ayri paratiroid adenomu olgusunu tanimlamaktir.
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Karin agrisi, kusma ve bulanti sikayeti ile basvuran 14 yasinda erkek hastaya amilaz ve lipaz
seviyelerinin yliksek olmasi lizerine akut pankreatit tanisi kondu. Bu duruma ek olarak hiperglisemi ve
hiperkalsemisi saptanan hastanin PTH degeri oldukg¢a yliksekti. Paratiroid sintigrafisi ¢ekilerek
paratiroid adenomu gdsterildi. Hastaya pamidronat verilerek normokalsemi saglandi ve hiperglisemi
icin insdlin tedavisi baglandi. Replasman tedavisi ile akut pankreatit diizeldikten sonra adenom
eksizyonu yapildi. Hastanin posoperatif dénemde ag¢ kemik sendromu gelisti ve tedavi edildi. izlemde
hastanin insdlin tedavisine devam edildi.

Ikinci olgu bulanti, istahsizlik, halsizlik ve kabizlik sikayetleri ile basvuran 12 yasinda erkek hasta idi.
Bakilan laboratuar parametrelerinde hiperkalsemi, hipofosfatemi ve hiperparatiroidi saptandi.
Paratiroid sintigrafisi ile paratiroid adenomu tespit edildi. Adenom eksizyonu yapildi ve postoperatif
déenmde a¢ kemik sendromu gelisti.

Primer hiperparatiroidizm ile iliskili hiperkalsemi nadir olmakla birlikte ¢ocuklarda ve ergenlerde
genellikle semptomatiktir. Hastalarr komplikasyonlardan ve kalici hasarlardan korumak igin
hiperkalseminin ayirici tanisinda akilda tutulmalidir.

Anahtar Sézciikler. Hiperkalsemi, paratiroid adenomu, primer hiperparatiroidizm.

INTRODUCTION

Primary hyperparathyroidism (PHPT) is that
characterized by excessive secretion of PTH, a
rare during childhood. It has an incidence of 2-5
per 100.000; accounts for 1% of cases of
hypercalcemia (1). Single parathyroid adenoma
affects 80% of the cases. Most of patients are
clinically symptomatic and may present signs or
symptoms of hypercalcemia, skeletal
complications, mass in the neck, nephrolithiasis
and/ or rarely acute pancreatitis (2).
Hypercalcemia is a rare but serious metabolic
condition that may lead to end-organ damage.
When hypercalcemia is detected, the diagnosis
must be quickly confirmed and treated
appropriately (3).

Acute pancreatitis is defined as the rise of
pancreatic digestive enzymes in the serum
and/or urine and the presence of radiographic
changes in the pancreas, with clinically sudden
onset abdominal pain (4). Hypercalcemia as an
etiology of pancreatitis has been described in the
literature, with a reported prevalence of 1.5-8%,
but most cases have been reported in the adult
population (5).

We report two adolescents diagnosed with
hypercalcemia due to parathyroid adenoma
presenting with different clinical findings.

Case l

A l4-year-old male patient presented with
abdominal pain, nausea and vomiting for two
days. He was diagnosed with acute pancreatitis
according to computerized tomography and
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elevated amylase and lipase levels and he was
referred to our clinic. He was also diagnosed with
a unilateral multicystic kidney in the neonatal
period and had a family history of gastric cancer

in his father and type 2 diabetes in his
grandmother and aunt.
In his first physical examination; he was

dehydrated and he had abdominal tenderness
and defense especially in the upper side of the
abdomen. Laboratory results reported plasma
glucose 669 mg/dl, amylase 1160 U/, lipase
2445 UJ/l, calcium 17.3 mg/dl, phosphorus 3.4
mg/dl, urea 79 mg/dl creatinine 2.47 mg/dl,
procalcitonin 9.3 ng/ml. His blood gas was in a
normal range and HbAlc was 5.4%. His chest x-
ray was taken and there were signs of pleural
effusion in left side.

As he was diagnosed with acute pancreatitis due
to hypercalcemia and PTH level has been found
904.5 pg/ml. Neck USG revealed an 18x11 mm
hypoechoic lesion which was preoccupied
parathyroid adenoma. During the first two days,
he was treated hemodialysis. Hypertension was
controlled with calcium channel blockers and
beta-blockers; high glucose level controlled with
insulin treatments and pleural effusion was under
control with antibiotic therapies and a thorax tube
replaced. Pamidronate therapy was also given a
dose of 1mg/kg/day for three days. His amylase,
lipase, creatinine and calcium were declined
normal levels. Parathyroid scintigraphy showed a
parathyroid adenoma in the left low lobe.
Adenoma excision was performed to the left low
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lobe and after the successful surgery without any
complication, PTH levels decreased immediately
in the postoperative period. However, on the
postoperative first day, hypocalcemia requiring
calcium infusion was developed. He had hungry
bone syndrome and was treated with IV calcium
and calcitriol. Histopathological examination
confirmed the diagnosis of parathyroid adenoma.
The patient continues to be followed one year
after the surgery; he has been treated by calcitriol
and multiple daily insulin injections and also he
had anti-islet cell antibody (anti ICA) positivity. He
did not experience hypercalcemia episode and
pancreatitis again.

Case 2

A 12-year-old male patient presented to the
hospital with complaints of anorexia, weakness,
constipation and nausea for one month. He had
also broken his fingers and toes one year ago.
Family history was also negative for known
diseases. In physical examination, he was
dehydrated and exhausted. Laboratory reports
showed glucose 84 mg/dl, calcium 15.7 mg/dl,
phosphorus 2.5 mg/dl, alkaline phosphatase 282
IU/L, magnesium 1.9 mg/dl, albumin 4.1 g/dL,
creatinine 0.81 mg/dl. PTH level was 717 pg/mL.
Neck USG showed that a 24x9 mm hypoechoic
lesion at the posterior of the left thyroid lobe. His
renal USG was normal. Parathyroid scintigraphy
showed that there was a parathyroid adenoma in

the middle zone of the left thyroid lobe
posteriorly.
Firstly; intravenous fluid replacement therapy

started with 0.9% saline. On the second day of
admission;  hypercalcemia  persisted and
pamidronate treatment was given a dose of 1
mg/kg/day for four days. After the pamidronate
therapy; he had a fever for two days. After
normocalcemia was provided; adenoma excision
was performed by pediatric surgery department
without any complication. PTH levels decreased
immediately after the operation. On the
postoperative second day; hypocalcemia was
detected, he had hungry bone syndrome that was
cured with IV calcium gluconate and calcitriol.
Histopathological examination confirmed the
diagnosis of parathyroid adenoma.

The patient continues to be followed two months
after the surgery; calcium and calcitriol was
discontinued. In follow up; hypocalcemia and
hypercalcemia was not observed.
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DISCUSSION

PHPT is a rare in children, but affected patients
are generally symptomatic with hypercalcemia
symptoms or complications (6). PHPT is usually
associated with single parathyroid adenomas in
childhood. When 99 m Tc-sestamibi scintigraphy
and USG are used together, the positive
predictive value for localization of a parathyroid
adenoma can be as high as 97%. Parathyroid
adenomas is detected, hypercalcemia should be
corrected first. Treatment of hypercalcemia is
aimed at both lowering the serum calcium
concentration and correcting the underlying
disease. Hydration, loop diuretics,
glucocorticoids, calcitonin, bisphosphonates and
dialysis can be used in treatment (3). Adenoma
resection is the definite treatment in parathyroid
adenoma (7).

Hypercalcemia due to PHPT is a rare cause of
acute pancreatitis (8). Patients with PHPT and
hypercalcemia have up to 10% times more risk of
suffering from acute pancreatitis. The risk of
acute pancreatitis with calcium values over 14
mg/dl is of 25%. First patient was diagnosed
acute pancreatitis due to parathyroid adenoma.
In the literature; although similar adult cases
have been described; our knowledge there are
only a few child cases. Diabetes is another
problem in the course of pancreatitis. However, it
is not a highly anticipated situation after acute
pancreatitis. Our patient was stable with only
glargine insulin for a few months after operation.
However, he is now taking multiple daily
injections. There was an anti-ICA positivity in our
case; so an early diagnosis of type 1 diabetes
cannot be excluded. Another explanation for this
positivity can also be damage to the pancreas.

Hungry bone syndrome is characterized by a
postoperative hypocalcemia due to
remineralization of various minerals and seen in
about 12.6% of operations on the parathyroid
gland (9). After resection; bone resorption is
rapidly decreasing and normalizing, while there is
a dramatic increase in bone formation (10). Both
patients had hungry bone  syndrome,
postoperatively. Our patients were treated with
calcium and calcitriol replacements.

In conclusion, PHTP is a rare disease in children
and adolescents. The etiology of hypercalcemia
must be determined and treatment should be
started immediately. Usually patients do not

425



suffer permanent damage after recovery but our
first case continues to live with diabetes mellitus.
PHTP is a rare but treatable disease, it should be
kept in mind in differential diagnosis in children
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A rare pediatric case with radiological findings: pelvic cystic schwannoma
Radyolojik bulgulariyla nadir bir pediatrik olgu: pelvik kistik sivannom
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ABSTRACT

Schwannomas are peripheral nerve sheath tumors usually detected in adults which are extremely rare
in pediatric population and when present they are commonly associated with Neurofibromatosis type
2. While frequently observed in the head, neck, and extremities, they could be detected anywhere in
the body including abdominal cavity. The most common site for intraabdominal schwannomas is
stomach and pelvic schwannomas are extremely rare. The imaging characteristics are quite diverse,
and they could seldom be pure cystic. Herein, we describe a case in the pediatric age group
diagnosed with pelvic cystic schwannoma.

Keywords: Schwannoma, intraabdominal, pelvic, pediatric radiology.

oz

Sivannomlar genelde eriskin yas olgularda karsimiza ¢ikan periferik sinir kilif timérleri olup pediatrik
yas grubunda oldukc¢a nadirdir ve bu yas grubunda genellikle nérofibromatozis tip 2 ile birliktelik
gosterir. Genellikle bas, boyun ve ekstremitelerde karsimiza ¢ikan sivannomlar nadiren intraabdominal
yerlesim gésterirler. Intraabdominal yerlesimde mide én plana gikarken pelvik yerlesimli sivannomlar
¢ok daha nadirdir. Gériintiileme &6zellikleri bakimindan cegitlilik gbsteren sivannomlar nadiren piir Kistik
yapida olabilir. Bu klinik gbérintlii sunumunda pelvik kistik sivannom saptanan pediatrik bir olgu
sunulmaktadir.

Anahtar Sézciikler: Sivannom, intraabdominal, pelvik, pediatrik radyoloji.

A 14-year-old male who was otherwise healthy
admitted with non-specific abdominal pain.

T2-weighted (w) image (Figure-1c) and no
enhancement with intravenous gadolinium-based

Abdominal ultrasound revealed a round mass
with the size of 35 x 29 x 21 mm located adjacent
to the right lateral wall of the bladder. The mass
had smooth borders, was heterogeneous with
hyperechoic areas centrally and hypo
echogenicity peripherally, and there was no blood
flow on color Doppler examination (Figure-l1a-b).
For further evaluation magnetic resonance
imaging (MRI) was acquired; a hyper intense
complex cystic lesion with hypo intense areas on
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contrast medium administration was detected
(Figure-1d). There was also suspicious diffusion
restriction within the lesion. Patient had no signs
of neurofibromatosis (NF).

In the robotic surgery, the mass was found on the
right side of the bladder and near the internal iliac
and obturator artery posteriorly, and total excision
of the lesion was performed. The lesion was
diagnosed as cystic schwannoma on further
pathological examinations.
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Figure-1. a- Ultrasonography revealed a heterogeneous, well circumscribed mass adjacent to the

bladder (arrows). b- The lesion had no flow on Doppler ultrasonography c- On T2-

weighted MR image, the

lesion was

in contact with the bladder and with

heterogeneous hyper intense signal compared to muscle (arrows). d- On T1-w post
contrast image no contrast enhancement was revealed (arrows).

Schwannomas are usually detected in adults
between the 2nd-5th decades. They are
extremely rare in the pediatric population and
commonly associated with NF type 2.
Schwannoma, the most common neoplasm of the
peripheral nervous system, is predominantly a
benign lesion. Although it is frequently detected
in the head, neck, and extremities, it could be
observed anywhere in the body. In the abdomen,
the most common site is the stomach, pelvic
schwannomas are extremely rare and constitute
approximately 0.3-3.2% of all lesions (1). Since
schwannomas are benign, they may remain
asymptomatic for a long time prior to diagnosis
and reach large sizes. Symptoms usually develop
because of compression to adjacent organs or
nerves (2).

The imaging characteristics of schwannoma is
quite diverse. On MRI, it tends to be iso-hypo
intense on T1-w image compared to muscle and
hyper intense on T2-w image. Marked and
homogenous enhancement with contrast medium
administration is typical and may be diagnostic.
However, related with the cystic degeneration
and hemorrhage the signal intensity of the lesion

428

may be heterogeneous. When present,
heterogeneity has been shown to correlate
histologically with a greater ratio of Antoni B
tissue than Antoni A. Seldom, cystic
degeneration may reach advanced levels and
cause the mass to appear as pure cystic as in
our case (3).

Schwannomas, when particularly located within
the abdomen and are completely cystic, have
wide range of differential diagnosis. Dermoid and
epidermoid cysts, tail gut cyst, lymphangioma, a
lymph node with cystic degeneration, and bladder
diverticulum are included in the differential
diagnosis of a smoothly circumscribed complex
cystic solitary lesion located in the pelvic region,
as in our case (4). Surgical excision and following
histopathologic examination would be the gold
standard for the diagnosis.

Although the pure cystic schwannoma with pelvic
location is extremely rare, it should be kept in
mind in the differential diagnosis of pelvic cystic
lesions.

Conflict of Interest: The authors declared no
conflict of interest.
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Erigkin bir hastada pulmoner sekestrasyon

Pulmonary sequestration in an adult patient
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oz

Pulmoner sekestrasyon, nadiren eriskinlerde goézlenen konjenital bir akciger malformasyonudur.
Genellikle erken gocukluk ¢aginda tani konulur. intra ve ekstralobar olmak tizere iki tipi vardir. Tanida
en o6nemli bulgu, sistemik arteryal sistemden koken alan arteri ve pulmoner veya sistemik venlere
drene olan bir ven6z yapisi olmasidir. BT bulgulari erigskin yas grubunda pndédmoni ya da kitle ile
karisabilmektedir. Tani icin tipik lokalizasyon ve besleyici vaskiler yapinin BT anjiyografik
demonstrasyonu énemlidir.

Anahtar Sozciikler: Pulmoner sekestrasyon, eriskin, intralobar.

ABSTRACT

Pulmonary sequestration is a congenital lung malformation that is rarely observed in adults. It is
usually diagnosed in early childhood. There are two types, intra and extra lobar. The most important
finding in diagnosis is the artery originating from the systemic arterial system and a venous structure
that drains into the pulmonary or systemic veins. CT findings can be confused with pneumonia or a
mass in the adult age group. CT angiographic demonstration of typical localization and nutrient
vascular structure is important for diagnosis.

Keywords: Pulmonary sequestration, adult, intra lobar.

OLGU 7 cm boyutunda kitlesel lezyon izlendi. Lezyonun

Bilinen ek hastaligi bulunmayan 39 yasinda akcigere basi etkisi yaratmadigi, gevre dokularda
erkek hasta, arac i¢i trafik kazasi nedeniyle destriiksiyon olusturmadigi goézlendi. Lezyonun
hastaneye basvurdu. Klinik degerlendirmede torasik aorttan kdken alan arteriyel bir yapi ile
travma ile iliskili bulgular saptanmis olup vital kanlanma gosterdigi (Sekil-2) ve sol inferior
bulgulari ve laboratuvar testlerinde patoloji Pulmoner vene dokilen bir vene sahip oldugu
izlenmedi. Akciger grafisinde, retrokardiyak ~izlendi (Sekil-3A).

alanda kitle imaji veren lezyon izlendi (Sekil-1). Lezyona komsu akciger parankiminde fokal
Hastanin tim vicut kontrasth Bilgisayarli  hiperlisen alanlar mevcuttu (Sekil-3B). Bu bulgular
Tomografi (BT) tetkikinde travmadan bagimsiz, egliginde intralobar pulmoner sekestrasyon tanisi
sol akciger alt lob posterior bazal segmentte, konuldu. Pulmoner venlerde, vendéz donis
dizgun ancak lobtle konttrll, homojen i¢ yapida  anomalisi saptanmadi.
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Yirmi yil 6énce bir kez pnémoni tanisi ile yatarak
tedavi gordaguind beliten hasta tekrarlayan
enfeksiyon dykusu bildirmedi. Tani ardindan hasta
takibe alindi.

Pulmoner sekestrasyon, trakeobronsial sistem ile
baglantisi  bulunmayan, sistemik arteriyel
dolasimdan anormal kanlanma  gOsteren,
displastik akciger dokusu igeren, konjenital bir
akciger  malformasyonudur  (1).  Etiyolojisi
tartismali olmakla birlikte, embriyonik gelisim
strecinde, normal akciger tomurcuklarinin

’ B
il a3y kaudalinde, anormal gelisen aksesuar bir
Sekil-1. PA akciger grafisi: Solda, kalp silueti Gzerine  tomurcugun neden oldugu kabul gérmektedir (2).
sUperpoze gorinimde, kalp konturunu
silmeyen lobule gérunimll retrokardiyak
opasite izlenmekte (Siyah ok).

intralobar (ILS) ve ekstralobar sekestrasyon
(ELS) olmak lizere iki gruba ayrilirlar. iLS daha
sik gozlenmekte olup fonksiyonel akciger
dokusunun visseral plevrasi igerisinde bulunur (1,
3). Genellikle tani erken pediatrik yas grubunda
konulur ve erigkinlerde oldukga nadir gdzlenir.
Literatirde tim pulmoner malformasyonlarin
%0,15-6,4’lnde pulmoner sekestrasyon
gozlendigi bildirilmektedir (3). Siklikla sol alt
lobda saptanir ve vendz donisu pulmoner ven ile
saglanir (1). ELS normal akcigerden ayri bir
visseral plevra icerir ve pulmoner venler yani sira
azigos ve hemiazigos gibi sistemik venlere de
drene olabilir (3). Arteriyel destegi, hastalarin
bayldk bir kisminda torasik aorttan saglanir (2).
Ayrica abdominal aorta, sUperior mezenterik
arter, hepatik arter ve c¢olyak trunkus gibi
vaskuler yapilardan da kdken alan sekestrasyon
Ornekleri bildirilmistir (3). Her iki grupta da tani

Sekil-2. Kontrastli BT incelemede, aksial planda MIP

goriintiide, sol akciger alt lobda, lobile genellikle gocukluk gaginda konulur (2). Addlesan
kontirli  dizgln sinirh lezyon izlenmekte. ve erken erigkinlik ddéneminde karsilasilan

Desendan torasik aorttan ¢ikarak lezyona uzanan  hastalarin blylk kisminda tekrarlayan
vaskuler yapiya dikkat ediniz (siyah ok).

enfeksiyonlar saptanir (4). Bunun disinda
Oksurik, gogus agrisi, dispne, ates sikayetleri
bulunabilecegi gibi hastalar asemptomatik de
olabilirler (5). Gérintilemede akciger grafisinde
en sik gbzlenen lezyonlar soliter nodil ya da
kite, tek ya da multilokile kist veya
konsolidasyondur (4). Tanida BT tetkiki hem
parankimi hem de vaskuler yapilari gostermesi
. > : bakimindan oldukga degerlidir. BT bulgulari
A) . L B O\ NG genellikle, kitle, homojen ya da heterojen
Sekil-3. A. Ayni seviyeden gecen kesitte MIP goriintide ~ konsolidasyon veya sivi ya da hava iceren Kistler
sagittal planda kitle imaji veren lezyon seklinde tanimlanir (4.5). Kontrasth tetkiklerde
izlenmektedir. Sol inferior pulmoner vene  gjstemik dolasimdan kéken alan besleyici arter ve
dokdlen venoz yapiya dikkat ediniz (beyaz )\ aner veya sistemik venlere drene olan venin

ok). B: Akciger parankim penceresinde .. . PR . .
gosteriimesi  6nemlidir (4). Nadir olmayarak

lezyon komsulugunda hiperlisensi N o~ )
gbsteren alanlar izlenmektedir (Beyaz ok). akciger parankiminde hava hapsine sekonder
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hiperlisensi izlenebilir (5). Ayirici tanida, kistik
adenomatoid malformasyon, bronkojenik Kkist,
fokal bronsektazi, konjenital lobar amfizem ve
ekstralobar abdominal sekestrasyonda
retroperitoneal timorler yer alir (1). Tedavi
secenekleri arasinda torakotomik lobektomi ya da
segmentektomi, video-yardimh  torakoskopik
cerrahi (VATS) gibi yontemler bulunmaktadir (3).
intralobar sekestrasyon erigkin yas grubunda

Kaynaklar

nadir olarak izlenen bir konjenital anomalidir.
Ozellikle sol akciger alt lob yerlesimli tekrarlayan
konsolidasyon 6ykusu olan olgularda bu tani goz
oninde bulundurulmalidir. BT  anjiyografik
degerlendirme ile besleyici anormal damarin
demonstrasyonu tanida énemlidir.

Cikar catismasi: Herhangi bir c¢ikar catismasi
bulunmamaktadir.
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EGE TIP DERGISI
Yazar Bilgi Formu

Ege Tip Dergisi, Ege Universitesi Tip Fakiiltesi’nin resmi yayin organi olup (¢ ayda bir yayimlanir ve
Mart, Haziran, Eylil ve Aralik aylarinda olmak Uzere, dort sayi ile bir cilt tamamlanir. Dergi tim tip
alaniyla ilgili gtincel, nitelikli ve 6zgin ¢alismalari yayimlamayi amaglamaktadir.

Dergi sayfasina yiklenmis olan basvurular dergi editéri veya onun belirlemis oldugu bir alan editori
tarafinda 6n degerlendirmeye tabi tutulur. On degerlendirme sirecinde, uygun bulunan yazilar
degerlendirme asamasina gegirilirken, yayin kosullarina uymayan yazilar dizeltilmek Gzere sorumliu
yazara geri gonderilebilir, bicimce diizenlenebilir veya reddedilebilir. Dederlendirme asamasinda edit6r
ya da alan editérl, yaziyr uygun gordigi danigsmanlara (hakemlere) incelenmek (zere gonderir.
Hakemlik sureci cift kér olarak yirutilmektedir. Gerekli durumlarda, hakem ve editor gorisleri
dogrultusunda sorumlu yazardan dizeltme/dizenleme yapmasi istenebilir. Yazardan dizeltme
istenmesi, yazinin yayimlanacagi anlamina gelmez. Bu dizeltmelerin en ge¢ 21 giun icinde
tamamlanip dergiye gdnderilmesi gereklidir. Sorumlu yazara yazinin kabul veya reddedildigine dair
bilgi verilir.

Dergide yayimlanmasi kabul edilse de edilmese de sisteme ylklenmis olan dosyalar arsivlenirler.

Ek Sayi: Ege Tip Dergisi, talep olmasi durumunda Ek Sayi cikartir. Ek Sayida yer alacak olan
yazilarin bilimsel yonden degerlendiriimesi Ek Sayi konuk editér(lerinin)iiniin sorumlulugundadir. Ek
Sayida yer alacak olan yazilarin hazirlanmasinda derginin yazim kilavuzundaki kurallar esas alinir.
Yazim kurallarina uygunluk dergi editori ve yayin kurulunca kontrol edilir. Ek Sayi sadece elektronik
olarak yayimlanir.

Agik Erisim ve Makale isleme

Ege Tip Dergisi, bilimsel yayinlara agik erisim saglar. DOl numarasinin belirlenmesinin ardindan
elektronik olarak yayimlanan sayiya ve iceriginde yer alan yazilarin tam metinlerine Ucretsiz olarak
ulasilabilir.

Yazar(lar)dan yazilarinin yayimi igin herhangi bir Gcret talep edilmez.

Okuyucular dergi icerigini akademik veya egitsel kullanim amacli olarak Ucretsiz indirebilirler. Dergi
herkese, her an Ucretsizdir. Bunu saglayabilmek igin dergi Ege Universitesi'nin mali kaynaklarindan,
editorlerin ve hakemlerin siiregelen gonulli ¢abalarindan yararlanmaktadir.

Telif Hakki

Ege Tip Dergisi, makalelerin Atif-Gayri Ticari-Ayni Lisansla Paylas 4.0 Uluslararasi (CC BY-NC-SA
4.0) lisansina uygun bir sekilde paylasiimasina izin verir. Buna goére yazarlar ve okurlar; uygun bicimde
atif vermek, materyali ticari amagclarla kullanmamak ve uyarladiklarini ayni lisansla paylasmak
kosullarina uymalar halinde eserleri kopyalayabilir, codaltabilir ve uyarlayabilirler. Dergide yayimlanan
yazilar icin telif hakki 6denmez.

Derginin Yaz Dili

Derginin yaz dilleri Tirkge ve Iingilizcedir. Dili Tirkge olan yazilar ingilizce “abstract” ile, dili ingilizce
olan yazilar da Turkge 6zleri ile yer alirlar. Oz ve “Abstract” bélimleri bire bir gevirileri seklinde yer
almalidir. Yazinin hazirlanmasi sirasinda, Turkce kelimeler i¢in Tark Dil Kurumundan (www.tdk.gov.tr),
teknik terimler i¢in Turk Tip Terminolojisinden (www.tipterimleri.com) yararlaniimasi o6nerilir. Dili
ingilizce olan yazilarin mutlaka yazim ve dilbilgisi agisindan yeterliliklerinin kontrol edilmis olmasi
gereklidir. Dil agisindan yetersiz gorulen yazilar degerlendirmeye alinmazlar.

Yazarlik Kriterleri

Makalenin dergi sayfasina ylUklenmesi sirasinda, tim yazarlarin adi, soyadi, ORCID numaralari ve
tarih bilgisi ile islak imzalarinin bulundugu “Yayin Hakki Devir Formu” ile yazarlk kriterlerinin
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aciklandigi ve yazar katkilarinin belirtildigi “Yazar Katki Formu’nun doldurularak ylUklenmesi
zorunludur.

Ege Tip Dergisi, Uluslararasi Tip Dergileri Editérleri Kurulu’nun (International Committee of Medical
Journal Editors) standartlarini uygulamayi kabul etmistir. Yazarlar “Biyomedikal Dergilere Gonderilen
Makalelerin Uymasi Gereken Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlanmasi
(Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication)’'daki yazarlk kriterlerini karsilamalidir. Bu konudaki bilgiye www.icjme.org
adresinden ulagilabilir.

Etik Sorumluluk

Ege Tip Dergisi, etik ve bilimsel standartlara uygun yazilari yayimlar. Dergide yayimlanan yazilarin
etik, bilimsel ve hukuki sorumlulugu yazar(lar)a ait olup editér ve yayin kurulu Gyelerinin gorislerini
yansitmaz.

Deney hayvanlari ile yapilan calismalar dahil, tim prospektif ve gerek gérilen retrospektif calismalar
icin Etik Kurul Onayi alinmali ve yazinin “Gerec ve Yéntem” béliminde Etik Kurul Onayinin numarasi
ile birlikte alhindigi tarih (giin-ay-yil) belirtiimelidir. Hastanin mahremiyetinin korunmasinin gerektigi tim
yazilarda etik ve yasal kurallar geregdi, hastalarin kimligini tanimlayici bilgiler ve fotograflar, hastanin
(ya da yasal vasisinin) yazih bilgilendiriimis onami olmadan basilamadigindan, “Hastadan (ya da
yasal vasisinden) tibbi verilerinin yayinlanabilecegine iliskin yazili onam belgesi alindr”
cumlesinin “Gere¢ ve Yontem” bdéliminde (Gere¢ ve Yoéntem bolimi olmayan yazilarda Giris
boélimanidn sonuna) belirtiimesi gereklidir. Hayvanlar tzerinde yapilan ¢alismalarda uluslararasi etik
kurallara uygunlugu gésteren komite onayi ilgili hayvan etik kurulundan alinmalidir. Etik kurul onayi
yani sira hayvanlara agri, aci ve rahatsizlik veriimemesi igin yapilanlar agik olarak makalede
belirtiimelidir (Bilgi i¢in: www.nap.edu/catalog/5140.html).

Dergide yayimlanmak Uzere gonderilen yazilarin daha 6nce baska bir yerde yayimlanmamis veya
yayimlanmak uUzere gonderiimemis olmasi gerekir. Daha dnce kongrelerde sunulmus calismalarin
Editore génderilen On Yazida belirtiimesi gerekir. Makale, yazar(lar)in daha énce yayimlanmis bir
yazisindaki konularin bir kismini igeriyorsa, bu durumun da On Yazida belirtimesi ve yeni basvuru
dosyalari ile birlikte 6nceki makalenin bir kopyasinin da dergi sayfasina yuklenmesi gereklidir.

Yazarlik kriterlerini karsilamayan ancak calismaya katkisi olan kisi, kurum veya kuruluslarin isimlerine
“Tesekklr” bélimuande yer verilebilir.

Cikar gatismasi: Calismalari ile ilgili taraf olabilecek tim kisisel ve finansal iligkilerin bildiriimesinden
yazarlar sorumludur. Ticari baglanti veya calisma icin maddi destek veren kurum(lar) varliginda
kullanilan ticari drln, ilag, firma vb. ile nasil bir iliskinin oldugu veya herhangi bir ¢ikar catismasinin
olmadigi Cikar Catismasi Formu’na doldurularak sisteme ylUklenmeli ve metinde “Cikar Catismas!”
bélimuinde belirtiimelidir. Cikar c¢atismasi formu http://icmje.org/conflicts-of-interest/ adresinden
edinilmelidir.

intihal taramasi: Ege Tip Dergisi higbir sekilde intihale izin vermemektedir. Bu nedenle, dergiye
go6nderilen tim yazilar 6n degerlendirme surecinde intihal tarama programi (iThenticate ve benzerleri)
ile en az bir kez taranir. Belirlenen oranin (zerinde benzesime sahip yazilar degerlendirmeye
alinmadan yazara iade edilir.

YAZI TURLERI

Yazilar, elektronik ortamda egetipdergisi.com.tr veya dergipark.gov.tr/etd adreslerinden birisi ile
sisteme giris yapilarak gonderilebilir. Yazi tirlerinin icermesi gereken bolimler ile ilgili bilgilere
“Yazinin Hazirlanmasi” bashgi altinda yer verilmistir.

Arastirma Makalesi, yeni bilgiler iceren ve guncel konularda yapilmis olan orijinal galismalari
tanimlar. Bu galismalar randomize kontrolll, gdzlemsel, tanimlayici, teshis veya tedavi dogrulayici,
klinik, deneysel veya deney hayvanlari ile yapilmis olabilirler. Kaynaklar, Oz-Abstract béliimleri ve
Tablo/Sekil agiklamalari harig, ana metin 3000 sézcuk sayisini asmamalidir.
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Olgu Sunumu, okuyucular icin énemli olabilecek yeni bir bulgu veya nadir ve ilging vaka veya
durumlari, tani veya tedavi ile ilgili bir yaklasimi icermelidir. En fazla bes yazar, Kaynaklar listesi harig,
1000 sézcuk ve 10 kaynak ile sinirhdir. Sadece bir tablo ya da bir sekil ile desteklenebilir.

Klinik Gériintii, egitsel 6nemi oldugu dusunilen, orijinal, ilging ve yuksek kaliteli gérintt icermelidir.
En fazla bes yazar, bes kaynak ve bir sekil (fotograf, goriintl, c¢izim, grafik vb.) icerebilir. Kaynaklar
listesi hari¢ 500 kelimeyi gegmemeli, sekil alt yazisi 100 kelimeyi agsmamalidir.

Teknik Not, egitim, arastirma, tani veya tedavi amagl gergeklestiriimis olan yeni ve orijinal bir
uygulamayi, teknigi, alet veya cihazi tarif etmelidir. En fazla bes yazar, bes kaynak ve bir sekil
(fotograf, goérintl, cizim, grafik vb.) veya tablo icerebilir. Kaynaklar listesi haric 500 kelimeyi
gecmemeli, sekil (varsa) alt yazisi veya tablo (varsa) agiklamasi 50 kelimeyi asmamalidir.

Editére Mektup, yayimlanan metinlerle veya mesleki konularla ilgili olarak 500 s6zcliglu asmayan ve
bes kaynak ile bir tablo veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide yayinlanmis
metinlerle iligkili mektuplara cevap hakki verilir.

Davetli Derleme Yazilari, Yayin Kurulunun daveti Uzerine, tipta &6zellikli konularin kapsaml
degerlendirmelerini igceren, konusunda deneyimli ve yetkin yazarlarin yazdigi derlemelerdir. Derleme
yazilari da derginin degerlendirme surecinden gegirilir. Kaynaklar, tablo ve sekil alt yazilari hari¢ 5000
kelimeyi gecmemelidir. En fazla bes yazar ve 80 kaynak ile sinirlidir. Davetli yazilar disinda derleme
yazilari kabul edilmez.

YAZININ HAZIRLANMASI
Ege Tip Dergisine génderilen tim yazilar agagidaki kurallara uygun olarak hazirlanmalidir.

Genel bigim
a- Metin iki satir aralikli olarak Arial 10 punto ile yaziimalidir,
b- Sayfa kenar bosluklari 2,5 cm olmalidir,

c- Sayfalar baslik sayfasindan baslamak lzere, sag Ust kdsesinden numaralandiriimali ve satir
numaralari eklenmelidir (Microsoft Office Word™ - Dlzen - Satir numaralari - Surekli)

d- Kisaltmalar, metinde ilk olarak acik sekliyle yazilmis olani takiben, yuvarlak parantez icinde
yazilmali ve tiim metin boyunca kisaltma ayni sekilde kullaniimalidir. Baglik ve Oz bélimiinde
kisaltma kullanmaktan kaginilmali, metin icinde de gereksiz kisaltma kullanilmamasina 6zen
gosterilmelidir. Cumleler kisaltma ile baglatiimamaldir.

e- Ana metin icerisinde belirtilen Urin (ila¢, cihaz, donanim veya yazilim vb.), Grinin adini
takiben, Uretici sirketin adi, sehri ve ulkesi parantez icinde yazilmaldir. Ornek: Discovery St
PET / CT tarayici (General Electric, Milwaukee, WI, ABD).

f-  Tum olgumlerin birimleri metrik sisteme (Uluslararasi Birimler Sistemi, Sl) gore yazilmaldir.
Ornek: mg/kg, ug/kg, mL/min, uL/h, mmHg, vb. Olgiimler ve istatistiksel veriler, cimle basinda
olmadiklari strece rakamla belirtiimelidir.

g- Eger varsa, uygulanan istatistiksel yontem, Gere¢ ve Yontem boéliminde belirtiimelidir.

h- Herhangi bir birimi ifade etmeyen ve 10°’dan kiigik sayilar ile ciimle basinda yer verilen sayilar
yazi ile yazilmahdir. Ondalik sayilar tam sayidan Tirkge metinlerde virgiil ile, ingilizce
metinlerde nokta ile ayrilmalidir.

i- ligili yazi, yazi tiriine gére tarif edilmis olan bolimler seklinde hazirlanmis olmalidir.

On Yazi

Editére hitaben yazinin bashgi, yazi turd, ilgili yazinin neden Ege Tip Dergisinde yayimlanmasi
gerektigini 6zetleyen kisa bir agiklama ile sorumlu yazar belirtilerek tim yazarlarin adi-soyadi, ORCID
numarasi, kurum ve iletisim bilgileri (telefon, e-posta ve posta adresleri) yaziimalidir. Yazinin daha
once baska bir yerde yayimlanmadigina veya yayimlanmak (izere gonderilmedidine dair yazili ifade
icermelidir. Ege Tip Dergisi baska bir dilde dahi olsa daha 6nce yayimlanmis, kabul edilmis veya
degerlendirme asamasinda olan higbir yaziyr yayimlamayi kabul etmemektedir. Yazi yazar(lar)in daha



once yayimlanmis bir yazisindaki konularin bir kismini igeriyorsa, bu durumun da 6n yazida
belirtiimelidir.

Daha 6nce bilimsel bir toplantida s6zli veya poster bildiri seklinde sunulmus olan yazilar, sunumun
gerceklestirildigi toplant ile ilgili bilgiler (tarih, yer, toplantinin ismi) olacak sekilde On Yazida
belirtilmeli, Oz béliminin sonuna da not olarak yazilmalidir.

Ana Metin

Sisteme ylklenen Microsoft Office Word™ formatindaki ana metin dosyasinda yazarlara ait isim ve
kurum bilgileri yer almamalidir. Ana metin yazi tirtiine goére agagidaki bélimlerden olugsmaldir:

- Arastirma Makalesi: Tiirkge baslik, Oz ve Anahtar Sézciikler / ingilizce bagslik, Abstract ve Keywords
| Giris /| Gere¢ ve Yontem / Bulgular / Tartisma / Sonu¢ / Cikar Catismasi / Tesekklr (varsa) /
Kaynaklar / Tablolar (basliklari ve agiklamalariyla beraber) / Sekil Alt Yazilari.

- Olgu Sunumu: Tirkge baslik, Oz ve Anahtar Sézciikler / ingilizce baglik, Abstract ve Keywords / Girig
/ Olgu Sunumu / Tartisma / Sonug / Cikar Catismasi / Kaynaklar / Tablo (basliklar ve agiklamalariyla
beraber) / Sekil Alt Yazisi.

- Klinik Gériintii: Tirkge baslik / ingilizce baslik / Olgu / Cikar Catismasi / Tesekkiir (varsa) / Kaynaklar
/ Sekil Alt Yazisi.

- Teknik Not: Tirkce baslik / ingilizce baslik / Teknik not / Cikar Catismasi / Tesekkir (varsa) /
Kaynaklar / Tablo (basliklari ve agiklamalariyla beraber) (varsa) / Sekil Alt Yazisi (varsa).

Yazinin Baghgi

Kisa, kolay anlagilir ve yazinin icerigini tanimlar 6zellikte, kisaltma icermeyecek sekilde Tirkce ve
ingilizce olarak yaziimaldir.

Ozler

Turkge (Oz) ve ingilizce (Abstract) bashgi altinda yazilmalidir. Aragtirma Makalelerinde Amag, Gereg
ve Yoéntem, Bulgular ve Sonu¢ (Aim, Materials and Methods, Results, Conclusion) olmak Uzere dort
bélimden olugmali, en fazla 250 sézcik igcermelidir. Aragtirmanin amaci, yapilan iglemler, gézlemsel
ve analitik ydntemler, temel bulgular ve ana sonuglar belirtiimelidir. Oz metninde kaynak numarasi ve
miUmkan oldugunca kisaltma kullaniimamahdir. Olgu Sunumlarinda bdlimlere ayrilmamali ve 200
s6zcugu asmamalidir. Klinik Géruntl, Teknik Not ve Editdre Mektup icin 6z gerekmemektedir.

Anahtar Sozciikler

Oz (Abstract) béliminiin sonunda, Anahtar Sézclikler (Keywords) basligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)’e uygun olarak yazilmis en
az ug, en fazla bes anahtar sézcuk olmalidir. Turk¢e anahtar sézclklerin, Turkiye Bilim Terimlerinden
(www.bilimterimleri.com) secilmesine 6zen gdsteriimelidir.

Metin
Yazi metni, yazinin tirine gére yukarida tanimlanan bélimlerden olugmalidir.

Kaynaklar

Ege Tip Dergisi, ulusal kaynaklardan yararlanmaya 6zel 6nem verdigini belirtir ve yazarlarin bu
konuda duyarli olmasini bekler.

Kaynaklar metinde, tablo aciklamalari ve sekil alt yazilarinda yer aldiklari sirayla, cimle igcinde atifta
bulunulan ad ya da cumle bitiminde, noktadan 6nce yuvarlak parantez “()” icinde, Arabik rakamlarla
numaralandiriimahdir. Birden fazla kaynak numarasinin belirtiimesi durumunda rakamlar birbirlerinden
virgll ve bir bosluk birakilarak ayriimali ardigik ikiden fazla rakam olmasi durumunda en kigik ve en
biyiik rakamlar arasina tire isareti konarak yazilmahdir. Ornekler: (2, 5, 7); (3-7).

Dergi isimleri, Index Medicus (PUBMED)’'de kullanildidi sekilde kisaltiimahdir. Kisaltilmis yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya daha az olan kaynaklarda tim
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yazarlarin adi yazilmali, yedi veya daha fazla olan kaynaklarda ise ¢ yazar adindan sonra “et
al.”veya ‘ve ark.” yazilmalidir. Kaynak gosterilen derginin sayi ve cilt numarasi mutlaka yazilmaldir.
Sayfa numaralari yazilirken baslangic ve bitis sayfa sayilarinin sadece degisen basamaklari
yazilmalidir. Ornekler: 45-48 yerine 45-8, 219-222 yerine 219-22.

Kaynaklar, yazinin alindigi dilde ve asagidaki érneklerde goruldigu sekilde diizenlenmelidir:
Dergilerdeki yazilar

Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival in COPD patients receiving long-term
home oxygen therapy. Respir Med 2006;100(3):385-92.

Ek sayi (Supplement)

Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J
Anaesthesiol 2002;19(Suppl 25):3-10.

Erken gériiniimde (E-pub) makale

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use of rituximab in a tertiary Queensland
hospital. Intern Med J doi: 10.1111/j.1445-5994.2009.01988.x

Kitap

Bilgehan H. Klinik Mikrobiyoloji. 2. Baski. izmir: Bilgehan Basimevi; 1986:137-40.

Kitap bolimii

McEwen WK, Goodner IK. Secretion of tears and blinking. In: Davson H (ed). The Eye. Vol. 3, 2" ed.
New York: Academic Press; 1969:34-78.

Internet makalesi

Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J
Nurs [serial on the Internet] 2002 [cited 12 Aug 2002]. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Web sitesi

Cancer-pain.org [homepage on the Internet]. New York: Association of Cancer Online Resources
[updated 16 May 2002; cited 9 July 2002]. Available from: www.cancer-pain.org

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan bilgiler icermemelidir. Metinde yer alma
siralarina gore Arabik sayilarla numaralandirilip isimlendirilmelidir (6rnek: Tablo-1). Tablonun Ustine
tablo ismini takip eden kisa ve aciklayici bir baglik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller kullanilabilir: *, 1, 1, §, 1.

Sekiller

Cizim, resim, grafik ve fotograflarin timua “Sekil” olarak adlandiriimali ve ayri birer dosya olarak (.jpg,
.png, tif vb., en az 300 dpi ¢ézUndrlikte) sisteme eklenmelidir. Sekil dosyalari yliksek ¢ézunurlikte ve
iyi kalitede olmahdir. Sekiller metin icinde kullanim siralarina gére parantez igcinde Arabik rakamla
numaralandiriimahdir (6rnek: Sekil-1).

Sekil Alt Yazilan

Sekil alt yazilari, sekillere karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmalidir. Seklin belirli
bélimlerini isaret eden sembol, ok veya harfler kullanildiginda bunlar alt yazida agiklanmalidir. Baska
yerde yayinlanmis olan sekiller kullanildiginda, yazarin bu konuda izin almis olmasi, bunu belgelemesi
ve alt yazida belirtmesi gerekir.

Olgiimler ve Kisaltmalar
Yazinin hazirlanmasi bolimunde “Genel bicim” bagli§i altinda agiklanmigtir.
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Basvuruda Yiiklenecek Belgeler
- OnYaz
- Ana Metin
- Yayin Hakki Devir Formu
- Yazar Katki Formu
- Gikar Catismasi Formu
- Sekil(ler)

REVIiZYONLAR

Yazarlar makalelerinin revizyon dosyalarini goénderirken ana metin Uzerindeki degisiklikleri
isaretlemeli, ek olarak hakemler tarafindan belirtilen O6nerilerle ilgili notlarini “Hakemlere Yanit”
dosyasindan gdéndermelidir. Bu dosyada her hakemin yorumunun ardindan yazarin yaniti gelmeli ve
makalede degisikliklerin yapildigi yer de belirtiimelidir. Revize makaleler karar yazisini takip eden 21
gun icinde dergiye génderilmelidir.
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Manuscripts should be submitted online via the journal's website at either egetipdergisi.com.tr or
dergipark.gov.tr/etd .

Original Articles comprise original research reporting new information on contemporary issues.
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Tables should be complementary, but not duplicate information contained in the text. Tables should be
numbered consecutively in Arabic numbers, with a descriptive, self-explanatory title above the table.
All abbreviations should be explained in a footnote. Footnotes should be designated by symbols in the
following order: *,1, 1, §, T

Figures

All illustrations (including line drawings and photographs) are classified as figures. Figures must be
added to the system as separate files (.jpg, .png, .tif etc., at least 300 dpi resolution). Figures should
be numbered consecutively in Arabic numbers and should be cited in parenthesis in consecutive order
in the text.

Figure Legends

Legends should be self-explanatory and positioned on a separate page. The legend should
incorporate definitions of any symbols used and all abbreviations and units of measurements should
be explained. A letter should be provided stating copyright authorization if figures have been
reproduced from another source.

Measurements and Abbreviations

All measurements must be given in metric system (Systeme International d'Unités, Sl). Example:
mg/kg, pg/kg, mL, mL/kg, mL/kg/h, mL/kg/min, L/min, mmHg, etc. Statistics and measurements should
always be given in numerals, except where the number begins a sentence. When a number does not
refer to a unit of measurement, it is spelt out, except where the number is greater than nine.

Abbreviations that are used should be defined in parenthesis where the full word is first mentioned.
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Adi, soyad:
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Tel. E-posta: imza:

Biz, asagida isimleri olan yazarlar, bu makalenin yazilmasi yaninda, ¢aligmanin planlanmasi,
yapilmasi ve verilerin analiz edilmesi asamalarinda da aktif olarak rol aldigimizi ve bu ¢alisma
ile ilgili her tarld sorumlulugu kabul ettigimizi beyan ederiz. Makalemiz gegerli bir ¢galigmadir.
Hepimiz makalenin son halini gézden gecirdik ve yayinlanmasi igin uygun bulduk. Ne bu makale
ne de bu makaleye benzer icerikte baska bir calisma hicbir yerde yayinlanmadi veya
yayinlanmak Uzere gonderilmedi. Gerekirse makale ile ilgili butun verileri editorlere gdndermeyi
de garanti ediyoruz.

Ege Tip Dergisi’nin bu makaleyi dederlendirmesi ve yayinlamasi durumunda, makale ile ilgili
tum telif haklarimizi Ege Tip Dergisi’'ne devrettigimizi beyan ve kabul ederiz.

Yazarlar olarak, telif hakki ihlali nedeniyle Gglncu sahislarca istenecek hak talebi veya
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olmadidini yazarlar olarak taahhit ederiz. Ayrica, makalede hi¢bir su¢ unsuru veya kanuna
aykiri ifade bulunmadigini, arastirma yapilirken kanuna aykiri herhangi bir malzeme ve
yontem kullaniimadigini, calisma ile ilgili tim yasal izinleri aldigimizi ve etik kurallara uygun
hareket ettigimizi taahhit ederiz.
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