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The role of intraoperative neuromonitoring in thyroid surgery training
Tiroid cerrahisi egitiminde intraoperatif n6romonitérizasyonun roli
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ABSTRACT

Aim: Intraoperative nerve monitoring (IONM) during thyroid surgery has been widely accepted as an
additive improvement to the gold standard of visually identifying the RLN. This study aims to evaluate
the role of IONM application in thyroid surgery education during general surgery residency.

Materials and Methods: Patients who underwent total thyroidectomy between January 2012 and
December 2019 were included in the study. The patients were divided into 2 groups according to the
use of IONM (Group 1: With IONM, Group 2: Without IONM). These groups were also divided into
subgroups as assistants and experts among themselves.

Results: This study involved 256 patients. There were 116 patients in group 1, and 140 patients in
group 2. Histologic analysis results revealed that IONM was used more frequently in patients with a
malignancy (p=0.015). The median operative time was significantly longer when IONM was used, with
an operative time of 130 minutes for group 1 and 120 minutes for group 2 (p=0.015). When Group 1B
and Group 2B were compared among themselves, the median operation time in Group 1B was 130
minutes, and the median operation time in Group 2B was 125 minutes (p=0.026). In the comparison
between Groups 1B and 2B, it was detected that the rate of use of IONM was higher in malignancies
(p=0.025).

Conclusion: According to our results, the use of IONM did not reduce the incidence of RLN paralysis
in thyroidectomy performed by specialists and residents.
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oz

Amag: Tiroid cerrahisi sirasinda intraoperatif sinir monitérizasyonu (IONM), rekiirren laringeal siniri
(RLS) gbrsel olarak tanimlamanin alfin standardina ilave bir gelisme olarak genis capta kabul
goérmdistiir. Bu galisma, genel cerrahi ihtisasi sirasinda tiroid cerrahisi egitiminde IONM uygulamasinin
roliinii degerlendirmeyi amacglamaktadir.

Gere¢ ve Yontem: Ocak 2012-Aralik 2019 tarihleri arasinda total tiroidektomi yapilan hastalar
galismaya dahil edildi. Hastalar IONM kullanimina gére 2 gruba ayrildi (Grup 1: IONM'li, Grup 2:
IONM'siz). Bu gruplar da kendi aralarinda asistan ve uzman olarak alt gruplara ayriimistir.

Bulgular: Bu calismaya 256 hasta dahil edildi. Grup 1'de 116, grup 2'de 140 hasta vardi. Histolojik
analiz sonuglari IONM'nin malignitesi olan hastalarda daha sik kullanildigini gésterdi (p=0.015). Grup
1 igin 130 dakika ve grup 2 igin 120 dakika operasyon siresi ile IONM kullanildiginda medyan
operasyon siresi anlamli olarak daha uzundu (p=0.015). Grup 1B ve Grup 2B kendi aralarinda
karsilagtirildiginda Grup 1B'de ortanca ameliyat siresi 130 dakika, Grup 2B'de ortanca ameliyat sliresi
125 dakika idi (p=0.026). Grup 1B ve 2B karsilastirmasinda malignitelerde IONM kullanim oraninin
daha yliksek oldugu saptandi (p=0.025).
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Sonug: Sonuglarimiza gére uzman ve asistanlar tarafindan yapilan tiroidektomilerde IONM kullanimi

RLS paralizi insidansini azaltmamistir.

Anahtar Soézciikler: Tiroidektomi, intraoperatif sinir monitérizasyonu, tiroid cerrahisi egitimi.

INTRODUCTION

The progress in diagnosing thyroid diseases led
to an increased number of thyroidectomies
recently (1). This increases the importance of the
place of thyroid surgery in general surgery
education. The goal of thyroid surgery is to
complete the procedure with the Ilowest
complication rate without adversely affecting
surgical success and quality of life. Lack of
surgical experience is one of the most important
factors in the development of complications (2).

Surgeon experience of more than 25
thyroidectomies/year was reported to reduce
complications in thyroid surgery (3). But the vast
majority of thyroidectomies are performed by
surgeons who do not have such experience. For
this reason, general surgery residency training
shall include appropriate attention to thyroid
surgery also involving current improvements in
the technique. Accreditation Council for Graduate
Medical Education in the United States in 2017
stated that general surgery residents required 15
endocrine surgery cases, ten of which were
thyroid or parathyroid surgery, during their
training (4).

The most serious complications of thyroidectomy
are hypoparathyroidism and recurrent laryngeal
nerve (RLN) palsy. RLN paralysis affects people's
quality of life significantly especially if it’s
permanent. Visualizing to preserve the RLN has
become the standard for nearly 90 years (5).
Intraoperative nerve monitoring (IONM) during
thyroid surgery has been widely accepted as an
additive improvement to the gold standard of
visually identifying the RLN (6).

This study aims to evaluate the role of IONM
application in thyroid surgery education during
general surgery residency.

MATERIALS and METHODS

Patients who underwent total thyroidectomy
between January 2012 and December 2019 were
included in the study. Patients under 18 years of
age, who were undergoing secondary thyroid
surgery, and the ones with simultaneous
parathyroidectomy, neck dissection, hemi-
thyroidectomy and vocal cord dysfunction in the
preoperative evaluation were excluded from the
study. Demographics, histopathological and
clinical diagnoses, duration of operation, length of
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hospital stay, studied

retrospectively.

The patients were divided into 2 groups as the
patients.

Group 1: With IONM
Group 2: Without IONM

These groups were further divided into
subgroups among themselves. IONM was not
performed to the patients in Group 2 due to the
fact that the use of IONM was not so common in
the first years of the study and due to the
financial reasons of the institution. None of the
patients in Group 1 had any complications related
to performing IONM.

Groups 1A and 2A: Consisted of patients whose
surgeries were performed by a qualified general
surgeon.

Groups 1B and 2B: 1B and 2B consisted of
patients who were operated by 4th year residents
with supervising by a qualified general surgeon

In IONM performing, intermittent stimulation
technique and sterile disposable bipolar
stimulation probe (NIM, Dr. Langer, Germany)
and (Neurostyle Smart IONM Intraoperative
nerve monitor, Neurostyle Neurological &
Neuromuscular Devices, Singapore) were used
for nerve stimulation. Threshold of monitor 100
uV, probe 1 mA current, set to 100 us excitation
time at 4 Hz frequency.

The amplitude of the electromyography (EMG)
waves defined the adductor motor function of the
vocal cords. RLN measurements were made
using the standard steps of intraoperative nerve
monitoring. (Table-1) (7). EMG responses were
recorded.

A positive warning signal for RLN was defined as
both an audible beep on the monitor and an EMG
wave above 100 pV. Measurements and
administrations were done in accordance with
international criteria (8).

The surgical technique involved conventional
standard ligation (clamping-tie) and vascular
closure devices for hemostasis. Parathyroid
glands were identified and dissected within their
capsules maintaining vascularization as much as
possible. The recurrent nerve was always
identified at the laryngeal penetration point.
Approval from the institutional research ethics
board was obtained (decision number 2022/01-
33). The study made in accordance with the
Helsinki Declaration.

complications  were
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Table-1. Standard steps of RLN monitoring in intraoperative nerve monitoring.

Step Symbol Procedure

I L1 Preoperative vocal cord examination

1] V1 Stimulation of the ipsilateral vagus prior to RLN exploration

Il R1 First stimulation of RLN

v R2 Stimulation of the RLN from its most proximal point after dissection is complete
\Y V2 Vagus stimulation after bleeding control is complete

W L2 Postoperative vocal cord examination

Table-2. Demographic and clinical characteristics of all patients.

Group 1 Group 2
All patients (with IONM) (without IONM)

Characteristics n=256 n=116 n=140 p-value
Sex, n (%) 0.946
Male 80 (31.3) 36 (31) 44 (31.4)
Female 176 (68.8) 80 (69) 96 (68.6)
Age (years), meantSD 48.1£12.5 47+12.3 48.9+12.7 0.220
Preoperative diagnosis, n (%) 0.100
Multinodular goiter 121 (47.3) 46 (39.7) 75 (53.6)
Toxic multinodular goiter 9 (3.5) 4 (3.4) 5(3.6)
Differentiated thyroid cancer 91 (35.5) 50 (43.1) 41 (29.3)
Graves' disease 34 (13.3) 15 (12.9) 19 (13.6)
Medullary thyroid cancer 1(0.4) 1(0.9) 0
Performing the surgery, n (%) 0.784
Resident surgeon 126 (49.2) 56 (48.3) 70 (50)
Expert surgeon 130 (50.8) 60 (51.7) 70 (50)
Pathologic diagnosis, n (%) 0.015
Benign 164 (64.1) 65 (56) 99 (70.7)
Malignancy 92 (35.9) 51 (44) 41 (29.3)
Operation time (min), median (Q1-Q3) 128 (110-150) 130 (120-155) 120 (110-150) 0.015
Hospital stay (days), median (Q1-Q3) 2 (1-2) 1(1-2) 2 (1-2) 0.083
Complications
Transient RLN palsy 8(3.1) 4(3.4) 4(2.9) 1.000*
Permanent RLN palsy 2(0.8) 0 2(1.4) 0.502*
Transient hypoparathyroidism 80 (31.3) 39 (33.6) 41 (29.3) 0.456
Permanent hypoparathyroidism 2 (0.8) 2(1.7) 0 0.204*
Postoperative bleeding 3(1.2) 3(2.6) 0 0.092*

SD, standard deviation; RLN, recurrent laryngeal nerve

* Fisher’s Exact test was used
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Statistical Analysis

Statistical analyses were done with IBM SPSS
Statistics software, version 25.0 (IBM Corp,
Armonk, NY, USA). The number of units (n),
percent (%), mean * standard deviation (SD),
median (Q1-Q3) values were given where
appropriate. Chi-Square test were used to
evaluate categorical variables. The normal
distribution of data's continuous variables were
evaluated by Shapiro Wilk test. Independent
Samples t-test was used for variables with
normal distribution, and Mann-Whitney U test for
variables that did not fit the normal distribution. p
<0.05 value was considered statistically
significant.

RESULTS

This study involved 256 patients. There were 116
patients in group 1, and 140 patients in group 2.
There was no statistically significant difference
between the two groups in terms of gender, age,
postoperative complications and length of
hospital stay (Table-2).

Histologic analysis results revealed that IONM
was used more frequently in patients with a
malignancy. Examining the groups, 65 (56%)
patients in group 1 were reported as benign, 51
(44%) patients were reported as malignant, 99
(70.7%) patients in group 2 were reported as
benign and 41 (29.3%) as malignant (p=0.015).
The median operative time was significantly
longer when IONM was used, with an operative
time of 130 (120-155) minutes for group 1 and
120 (110-150) minutes for group 2 (p=0.015).
Then the subgroups regarding whether the
surgeon was a resident or consultant were
analyzed. Number of patients in each group was
similar: group 1A: 60 (51.7%) patients, group 1B:
56 (48.3%), group 2A: 70 (50%), and group 2B:
70 (50%).

There was no difference in terms of age, gender,
operation time, hospital stay, histopathological
results, and postoperative complications when
group 1A and group 2A were compared among
themselves. When Group 1B and Group 2B were
compared among themselves, the median
operation time in Group 1B was 130 (120-160)
minutes, and the median operation time in Group
2B was 125 (110-141) minutes (p=0.026).

In the comparison between Groups 1B and 2B, it
was detected that the rate of use of IONM was
higher in malignancies (p=0.025). There was no
significant difference was found between the two
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groups in terms of age, gender, length of hospital
stay, and postoperative complications.

DISCUSSION

The use of IONM in thyroid surgery is becoming
more common. This study aims to determine the
importance of IONM application in residency
training. According to our results, the use of
IONM did not reduce the incidence of RLN
paralysis in thyroidectomy performed by
specialists and residents.

The most serious complications of thyroidectomy
are hypoparathyroidism and RLN paralysis.
According to a recent meta-analysis, the median
incidence of transient and permanent
hypoparathyroidism  following  thyroidectomy
ranges from 19% to 38% and 0% to 3%,
respectively (7). In a meta-analysis of RLN
injuries, where 25000 cases were evaluated; the
mean rate of transient RLN palsy was 9.8% (1.4—
38.4%), and the rate of permanent RLN palsy
was 2.3% (0-18.6%) (8). IONM is used to
prevent RLN injury in thyroid and parathyroid
surgery, and there are various methods in its
performing (9). Although there are many reports
supporting IONM use in RLN dissection and
identification (10-12), its contribution in reducing
RLN injuries still controversial (13-14). However,
it has also be reported that there is a significant
decrease in the incidence of permanent RLN
paralysis in low-volume surgeons using IONM
(12).

The widespread use of IONM in thyroid surgery
and the significant decrease in the incidence of
permanent RLN paralysis with the use of IONM
by low-volume surgeons has made the place of
this practice in thyroid surgery education a matter
of interest. A study by Ergetin et al. involving 748
patients showed that there was a significant
difference in rate of RLN paralysis between
residents and consultants when IONM was not
used. On the other hand, this difference
disappeared when I|IONM was used. They
claimed the importance of IONM use when the
surgeon has limited experience based on their
results (6). Another interesting finding of this
study was shortened operative time with IONM
contrary to our study. This result was thought to
occur due to the time spent for vagal nerve and
RLN stimulation, and the time spent for the
management of the problems encountered during
the IONM performing. In addition, in our series,
there was no significant difference in terms of
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RLN palsy in patients operated by residents and
specialists in the group with and without IONM.

In another series, 1116 patients operated by
residents were evaluated. This study showed that
the routine use of intermittent IONM during
thyroid surgery did not reduce the incidence of
RLN palsy but it provided surgeons with limited
experience to be able to perform thyroidectomy
with a complication rate comparable to
experienced surgeons (15). This study was in line
with ours showing a prolonged operative time
when using IONM. In addition to our result, the
prolonged operation time of less than 10 minutes
due to the use of IONM was attributed to the lack
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of surgical experience rather than the time spent
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CONCLUSION
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