Cancer Management and Research

Dove

ORIGINAL RESEARCH

Analysis of Risk Factors for Surgical
Complications of Endoscopic Thyroidectomy via
Total Areola Approach

Zhonglin Wang'
Jian Yu?
Shangrui Rao”
Zhe Lin®
Zhongliang Pan?
Xian Shen'

'Department of General Surgery, The
Second Affiliated Hospital of Wenzhou
Medical University, Wenzhou, 325000,
Zhejiang, People’s Republic of China;
2Department of General Surgery,
Wenzhou Central Hospital, Wenzhou,
325000, Zhejiang, People’s Republic of
China

Correspondence: Xian Shen
Department of General Surgery, The
Second Affiliated Hospital of Wenzhou
Medical University, Wenzhou, 325000,
Zhejiang, People’s Republic of China
Tel/Fax +86-577-88002609

Email 13968888872@ 163.com

Background: Increased surgical technology has led broad acceptance endoscopic thyroi-
dectomy and its application in the treatment of thyroid diseases, including thyroid carcinoma.
Although the incidence of complications and mortality of thyroid surgery has been signifi-
cantly reduced, serious complications still occur from time to time. The purpose of this
retrospective study is to identify the factors that influence the complications of endoscopic
thyroidectomy.

Methods: This study was carried out between January 2012 and December 2019, where
a total of 630 patients undergoing endoscopic thyroidectomy via the total areola approach
were retrospectively evaluated to identify the key influencing factors of complications.
Results: The study established that the common complications included recurrent laryngeal
nerve injury (3.33%), superior laryngeal nerve injury (2.54%), hypocalcemia (8.57%), and
the incidence of complications was acceptable. Both univariate and multivariate analysis
showed that thyroid carcinoma (P = 0.041), operation time lasting more than 150 minutes (P
= 0.034) and operation before 2017 (P = 0.001) were risk factors of recurrent laryngeal nerve
injury. We established that operation after 2017 (P < 0.005) was the only protective factor of
superior laryngeal nerve injury. Thyroid carcinoma (P=0.04), operation mode (P=0.001), and
surgery before 2017 (P<0.001) are risk factors for parathyroid injury. Among the clinical
groups, operation before 2017 was an independent risk factor for all complications.
Conclusion: For thyroid specialists, after the early learning curve, with the continuous
improvement of endoscopic operation technology, high-definition equipment and more
sophisticated operation equipment can be used in clinical practice, which can prevent and
reduce the occurrence of complications.
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Introduction

It is worth noting that thyroid surgery is usually used in patients with goiter
accompanied by obstructive manifestations, failure of medical treatment for
hyperthyroidism, and any clinically suspected malignant tumor.'* As such, with
the increase of young female patients in thyroid tumors, patients not only care about
the safety and thoroughness of surgical treatment but also care about the beauty
effect. Therefore, thyroid surgeons should not only consider the good treatment
effect but also consider the quality of life of patients. Since Huscher carried out the
first endoscopic thyroidectomy in 1997, many surgeons have reported the experi-
ence of endoscopic thyroidectomy using various methods.>® Accumulated clinical
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studies have confirmed that this technique has the same
safety and similar clinical effects as open surgery.
Essentially, today, endoscopic treatment of papillary thyr-
oid microcarcinoma has been safely completed in a large
number of medical institutions in China and South Korea.”
On the other hand, the potentially serious complications of
endoscopic thyroidectomy cannot be ignored.

For any new technique, surgeons must minimize peri-
operative complications and assure patient safety.®
However, when endoscopic surgery is used, its vision
and touch are different from the traditional open thyroi-
dectomy. Due to the complexity of endoscopic thyroidect-
omy, the perioperative complication rate may increase
during the initial learning period. Therefore, better knowl-
edge with the surgical anatomy of the neck, skillful endo-
scopic techniques, and a strict grasp of the principles of
thyroid nodule treatment and the scope of operation is
essential to keep complications within reasonable limits.

In this study, we analyzed a variety of clinical factors
to evaluate a series of risk factors related to perioperative
complications of endoscopic thyroid surgery and proposed
some methods to prevent surgical complications.

Methods

A retrospective review was performed using the records of
630 consecutive patients with thyroid tumors who under-
went endoscopic thyroidectomy via a total areola approach
between January 2012 and December 2019. The operation
was performed by two highly qualified thyroid surgeons
with systematic training and skilled endoscopic techni-
ques. All patients were diagnosed by clinical examination,
ultrasound, necessary fine-needle aspiration cytology
(FNAC), and hematology examination. CT scan was per-
formed for evaluating the volume of the thyroid lobe,
tumor size, and lymph node metastasis. The Ethics
Committee of Wenzhou Central Hospital approved this
study, and all patients signed an informed consent. This
study was conducted in accordance with the Declaration of
Helsinki. The criteria for endoscopic thyroidectomy were
as follows: (1) No history of neck surgery and neck radia-
tion, (2) Benign thyroid disease with a diameter less than
Scm, (3) Well-differentiated thyroid carcinoma (less than
45 years old, tumor less than 2cm, and no evidence of
local invasion or lymph node metastasis).

We analyzed the patient’s demographic factors (age,
gender, BMI) and clinical characteristics (operation mode,
operation time, and length of hospital stay), Clinical group
(Operation in 2012-2016 and Operation in 2017-2019

respectively), pathological characteristics (tumor size,
extrathyroidal invasion, number of retrieved lymph
nodes), complications (thyroid and flap correlation), etc.
We defined transient hypocalcemia and transient superior
laryngeal nerve and recurrent laryngeal nerve (RLN) palsy
as the recovery of symptoms and normalization of labora-

tory data within six months after the operation.

Operative Procedure

Routine preparation consisted of general anesthesia and
endotracheal intubation. The patient was placed in the
supine position with the neck extended slightly. The whole
endoscopic surgical procedure was described detailedly in
the following. A 10-mm longitudinal incision was made at
the interior edge of the right breast areolae; two other 5-mm
incisions at the lateral edge of the breast areolae were made
(Figure 1). Epinephrine diluted in 0.9%NaCl solution
(1:500,000) was injected into the working area under the
platysma in the neck and subcutaneously in the anterior
chest. A 10-mm trocar and two 5-mm trocars were then
punctured into the subcutaneous space. A 10-mm 30°
laparoscope (Olympus, Tokyo, Japan) was then introduced
through the 10-mm trocar. An ultrasound scalpel (Johnson
& Johnson Medical, Cincinnati, OH) and an assistant clamp
were then introduced through 5-mm trocar. There was room
for manipulation of the thyroid cartilage superiorly to 4 cm
below the suprasternal fossa inferiorly and laterally to just
beyond the medial border of the sternocleidomastoid muscle

Figure | Incisions made around areolas: a one 10-mm incision for endoscopy,
b one 5-mm incision for separating pliers and ¢ one 5-mm incision for Harmonic
scalpel.
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Figure 2 After the neck flap was free, and maintained using low-pressure CO2
insufflation at 5-6 mmHg. Incision of the linea alba cervicalis and dissection of the
thyroid were done using the harmonic scalpel. A: thyroid gland, B: Strap muscles.

under euthyphoria, which was established using the ultra-
sound scalpel and maintained using low-pressure CO2
insufflation at 5-6 mmHg. Incision of the linea alba cervi-
calis and dissection of the thyroid were done using the
harmonic scalpel (Figure 2). The middle thyroid vein and
inferior thyroid vessels were identified and divided. After
the isthmus was divided, the lower lobe of the thyroid gland
was drawn upward and bluntly dissected. The parathyroid
gland (PTG) was identified and carefully preserved, with an
intact blood supply. The superior thyroid vessels were iden-
tified and dissected close to the thyroid gland to avoid
injuring the superior laryngeal nerve. The recurrent laryn-
geal nerve (RLN) was traced and dissected with great care
during the complete lobectomy procedure. The resected
specimen was placed into a removal bag, extracted through
the subcutaneous cavity of the 10-mm trocar to the skin
incision and sent for frozen histological examination.
Ipsilateral CND was made when PTMC was confirmed by
the frozen histological examination after about a 30-min
wait (Figure 3). The central LN was defined as nodes
bordered superiorly by the hyoid bone, inferiorly by the
innominate (brachiocephalic) artery, and laterally on each
side by the carotid sheaths. The RLN was traced and dis-
sected with great care during ipsilateral CND. This speci-
men was extracted with the same method and sent for
postoperative pathological examination. After adequate irri-
gation, a single drain was placed in the cavity through the

Figure 3 Schematic diagram of operation after endoscopic bilateral total thyroi-
dectomy and bilateral central lymph node dissection.A: trachea, B: RLN, C:
parathyroid.

groups were compared using students’ test for numeric
parameters and Chi-square test for non-numeric parameters.
The multivariate analysis combines the significant factors of
univariate analysis and through multivariate analysis to
determine the independent predictors of complications.
P values < 0.05 were considered statistically significant.

Results
The clinicopathological characteristics of 630 patients are
summarized in Table 1.

Table | Clinical Characteristics of the Patients

Characteristics

Age, years 38.87£11.57
Gender
Male 98 (12.8%)
Female 532 (87.2%)
BMI, kg/m2 22.16£2.0

Type of operation
Lobectomy
Lobectomy and SND

234 (37.1%)
245 (38.9%)

S e Total thyroidectomy and SND 151 (24%)
skin incision. Suture of the strap muscles and skin incision
was closed with absorbable sutures. Drainage volume, ml 116.60+23.47

Operation time, min 138.83+34.81
Sta'tIStlcaI AnaIYSIS Postoperative hospital stay, days 5.40+1.64
All statistical analyses were performed using SPSS software 1
. . . Retrieved lymph node 7.6%3.

(version 21.0; SPSS, Chicago, IL). The differences between yme
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Table 2 Postoperative Complications

Complications n

Thyroid related complications
Transient RLN palsy 20 (3.17%)
Permanent RLN palsy 1 (0.16%)
Transient hypocalcemia 54 (8.57%)
Permanent hypocalcemia 1 (0.16%)
Superior laryngeal nerve injury 16 (2.54%)

Flap related complications
Wound infection 2 (0.32%)
Flap necrosis 0
Flap perforation 0
Recurrence around subcutaneous tunnel 0

Other complications
Postoperative bleeding 4 (0.63%)
Lymphatic leakage 3 (0.48%)
Deep Venous Thrombosis 1 (0.16%)
Tracheal injury 0

The mean age of the patients was 38.87 + 11.57 years,
and there were 98 male (12.8%) and 532 female patients
(87.2%). Among them, 394 patients (62.5%) were thyroid
carcinoma, 236 patients (37.5%) were thyroid benign tumors,
and the tumor diameter was 0.4—4.5cm. In general, the mean
total operation time was 138.83 + 34.81 minutes, and the
mean postoperative hospital stay was 5.40 + 1.64 days.

The perioperative complications of 630 patients under-
going endoscopic thyroidectomy are shown in Table 2.
Among the thyroid-related complications, 20 (3.17%)
patients developed hoarseness after the operation, but
a satisfactory voice was obtained within 3—6 months.
One patient (0.16%) had permanent RLN injury, 16
patients (2.54%) complained of decreased pitch range
and fatigue after extended voice use, except for 2 patients,
all of them recovered satisfactorily within 3—6 months. 54
patients (8.57%) had transient hypocalcemia, and 1 patient
(0.16%) had permanent hypocalcemia. The complications
such as flap perforation, flap necrosis, and tumor implan-
tation or recurrence around the subcutaneous tunnel did
not appear.

First of all, the relationship between clinical factors
and complications was analyzed. Univariate analysis
showed that the location of tumor (P = 0.027),
Hashimoto’s thyroiditis (P = 0.012), nature of tumor (P =
0.026), operation time (P = 0.002), operation mode (P =
0.108), clinical group (P =0.001) and use of nerve monitor
(P = 0.045) were related to RLN injury (Table 3). In

logistic regression analysis, thyroid carcinoma (OR=5.09,
P=0.041), operation time lasting more than 150 minutes
(OR=4.20, P=0.034) and operation before 2017 (OR=2.98,
P=0.001) were risk factors of RLN injury. The analysis of
risk factors of superior laryngeal nerve injury is shown in
Table 4. We found that bilateral thyroid tumors (P =
0.036), tumors larger than 2cm (P = 0.023), operation
mode (P = 0.029), clinical groups (P = 0.006) and intrao-
perative use of nerve monitors (P = 0.023) are all corre-
lated with superior laryngeal nerve injury. Nearly every
variable proved insignificant in the logistic regression
analysis, except that operation after 2017 (OR = 20.3,
P < 0.005) was a protective factor.

The 13 parameters that are potential risk factors for
parathyroid injury in univariate and multivariate analysis
are shown in Table 5. Univariate analysis showed that
tumor number (P= 0.025), tumor location (P = 0.019),
tumor properties (P = 0.005), Hashimoto’s thyroiditis (P
= 0.007), operation time (P= 0.021), operation mode (P <
0.001) and clinical group (P= 0.001) were significantly
related to parathyroid gland injury. Moreover, on entering
the data into the logistic regression model, thyroid carci-
noma (OR= 2.88, P = 0.04), operation mode (OR= 15.29,
P = 0.001), and operation before 2017 (OR= 20.09, P <
0.001) were risk factors for parathyroid gland injury.

Discussion

Since the introduction of endoscopic parathyroidectomy
by Dr. Gagner in 1996,° endoscopic thyroidectomy has
made long-term progress, and its applications have
widened. In recent years, comparative studies of endo-
scopic thyroidectomy and traditional open thyroidectomy
have been reported. There is no significant difference in
the technical safety between endoscopic thyroidectomy
and open thyroidectomy. They found that endoscopic thyr-
oidectomy has many advantages, including better cosmetic
effects.'” Nowadays, in a large number of medical institu-
tions in China and South Korea, endoscopic treatment of
papillary thyroid microcarcinoma has been completed
safely.” Despite ongoing refinements in techniques and
innovations in surgical instruments, the potentially serious
complications of thyroid surgery cannot be ignored. At
present, some works of literature have reported their own
experience on the complications and prevention of endo-
scopic thyroidectomy.'"'* Since we reviewed the perio-
perative complications in 630 consecutive cases with
endoscopic thyroidectomy, we tried to analyze some clin-
ical factors to guide us to reduce surgical complications.
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Table 3 Risk Factors for RLN Injury After Endoscopic Thyroidectomy
Variables RLN Injury P value Multivariate Analysis
Yes No OR (95% CI) P value
Gender 0.653
Male 4 94
Female 17 515
Age, years 39.6x11.7 382483 0.554
BMI, kg/m2 21.93.1 22.2+33 0.451
Tumor size, cm 0.853
<1.0 10 328
>1.0 but<2.0 4 103
>2.0 7 178
Number of tumors 0.882
Single I 309
Multiple 10 300
Tumor location 0.027 6.14 (1.92-19.63) 0.092
Unilateral 7 351
Bilateral 14 258
Tumor site 0.893
Left 5 186
Right 4 163
Hashimoto’s thyroiditis 0.012 0.43 (0.14-1.32) 0.141
Yes 8 103
No 13 506
Tumor properties 0.026 5.09 (0.87-29.86) 0.041
Benign 3 233
metastasis 18 376
Extracapsular invasion 0.764
Positive 2 66
Negative 12 314
Operation time 0.002 4.20 (1.12-15.81) 0.034
>150 min 16 252
<150 min 5 357
Type of operation 0.132
Thyroid lobectomy 5 229
Thyroid lobectomy with CLND* 10 295
Total thyroidectomy with CLND 6 85
Clinical group
2012-2016 years 15 247 0.001 18.05 (4.19-77.75) 0.001
2017-2019 years 6 362
Intraoperative nerve monitoring 0.045 2.98 (0.34-26.16) 0.325
Yes | 131
No 20 478
N Classification, n 0.692
NO 8 237
Nla 6 143
Note: *Central lymph node dissection.
Cancer Management and Research 2021:13 https: 4007
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Table 4 Risk Factors for Superior Laryngeal Nerve Injury After Endoscopic Thyroidectomy

Characteristics Superior Laryngeal Nerve Injury P value Multivariate Analysis
Yes No OR (95% CI) P value
Gender 0.733
Male 2 96
Female 14 51
Age, years 39.3+10.8 38.7+9.1 0.583
BMI, kg/m2 22.0+2.9 22.1£3.1 0.448
Tumor size, cm 0.023 2.36 (0.60-9.31) 0.221
<1.0 5 533
>1.0 but<2.0 | 106
>2.0 10 175
Number of tumors 0.568
Single 7 313
Multiple 9 301
Tumor location 0.036 9.98 (1.14-87.69) 0.058
Unilateral 5 353
Bilateral 11 261
Tumor site 0.848
Left 4 187
Right 4 163
Hashimoto’s thyroiditis 0.904
Yes 3 108
No 13 506
Tumor properties 0.599
Benign 7 229
Metastasis 9 385
Extracapsular invasion 0.621
Positive | 67
Negative 8 318
Operation time 0.541
>150 min 8 260
<150 min 8 354
Type of operation 0.029 5.89 (1.14-30.21) 0.056
Thyroid lobectomy 4 230
Thyroid lobectomy with CLND 6 299
Total thyroidectomy with CLND 6 85
Clinical group 0.006 5.28 (1.27-21.87) 0.004
2012-2016 years 12 250
2017-2019 years 4 364
Intraoperative nerve monitoring
Yes 0 132
No 16 482
N Classification, n 0.272
NO 7 238
Nla 2 147
4008 https: Cancer Management and Research 2021:13
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Table 5 Risk Factors for Parathyroid Glands Injury After Endoscopic Thyroidectomy
Characteristics Parathyroid Glands Injury P value Multivariate Analysis
Yes No OR (95% CI) P value
Gender 0.829
Male 8 90
Female 47 485
Age, years 374473 38.9+6.8 0.601
BMI, kg/m2 22.4+3.3 22.9+2.6 0.486
Tumor size, cm 0.767
<1.0 32 306
>1.0 but<2.0 8 99
>2.0 15 170
Number of tumors 0.025 3.88 (1.55-9.72) 0.104
Single 20 300
Multiple 35 275
Tumor location 0.019 1.17 (0.55-2.49) 0.685
Unilateral 23 335
Bilateral 32 240
Tumor site 0.753
Left 13 178
Right 10 157
Hashimoto’s thyroiditis 0.007 0.39 (0.15-1.05) 0.06
Yes 17 94
No 38 481
Tumor properties 0.005 2.88 (1.04-7.88) 0.04
Benign I 225
Metastasis 44 350
Extracapsular invasion 0.864
Positive 8 60
Negative 36 290
Operation time 0.021 1.92 (0.77-4.81) 0.163
>150 min 30 238
<150 min 25 337
Type of operation 0.000 15.29 (3.19-73.34) 0.001
Thyroid lobectomy 12 222
Thyroid lobectomy with CLND 21 284
Total thyroidectomy with CLND 22 69
Clinical group 0.001 20.09 (2.89-118.28) 0.000
2012-2016 years 35 227
2017-2019 years 20 348
N Classification, n 0.654
NO 26 219
Nla 18 131
Cancer Management and Research 2021:13 https: 4009
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The incidence rate of perioperative complications in
our study was within an acceptable range and no higher
than that of conventional open thyroidectomy. The perio-
perative complications after endoscopic thyroidectomy via
the total areola approach include thyroid-related complica-
tions, such as RLN injury, superior laryngeal nerve injury,
hypocalcemia, hematoma, and lymphorrhea. There are no
specific skin flap-related complications, such as flap per-
foration, flap necrosis, and tumor implantation or recur-
rence around the subcutaneous tunnel.

Most of the complications in our study involved RLN
injury, superior laryngeal nerve injury, and hypocalcemia.
In a traditional thyroidectomy, the incidence of transient
and permanent recurrent laryngeal nerve injury increased
significantly with the extent of surgery. The incidence of
permanent RLN injury was reported to range between
0-4%,'>'* and transient RLN injury was 2%.'> In our
patients, the incidence of transient and permanent RLN
injury is acceptable, and the incidence of permanent RLN
injury is only 0.16%. As shown in the current study,
univariate analysis showed that RLN injury was related
to bilateral thyroid tumor, Hashimoto’s thyroiditis, and
thyroid carcinoma, operation time lasting than 150 min-
utes, operation mode, operation after 2017 and use of
intraoperative nerve monitor. When we evaluated with
multivariate analysis, we established that thyroid carci-
noma and operation time lasting than 150 minutes were
the risk factors for the increased incidence of RLN injury.
Moreover, with the development of surgery, the incidence
of RLN injury decreased significantly after 2017. There is
agreement between endocrine and neck surgeons about the
extension of therapeutic lymph node dissection in N+ PTC
patients, and in the prophylactic treatment of NO “high
risk” patients.'® Although our study shows that PTC is
a risk factor for recurrent laryngeal nerve injury, IONM is
a safe and effective technique with high sensitivity and
good specificity, which has a high predictive value for
postoperative nerve function.'” It is critical to note this
given that the visualization of these vital structures might
be easier with the excellent magnification provided by the
endoscopic camera, especially the clinical application of
high-definition endoscopy in recent years, the fine struc-
ture of the neck tissue is more clear and distinguishable,
combined with intraoperative nerve monitoring can reduce
this complication.

The injury of the external branch of the superior lar-
yngeal nerve is one of the common complications of
thyroid surgery. The injury rate of the external branch is

1 — 14%'® reported in the literature. Notably, thyroid
surgeons often focus on the protection of recurrent laryn-
geal nerve and parathyroid gland but pay less attention to
the protection of superior laryngeal nerve.'® Therefore,
there are few reports to analyze the factors of superior
laryngeal nerve injury. In this study, the incidence of
superior laryngeal nerve injury was 2.54%. We found
that bilateral thyroid tumors, tumors larger than 2cm,
operation mode, clinical groups, and intraoperative use of
nerve monitors were correlated with superior laryngeal
nerve injury. However, in the multi-factor analysis, we
found that operation after 2017 was an only protective
factor. Although it may be due to the small sample size,
it difficult to find the best-influencing factors, but the
reduction of the injury of the superior laryngeal nerve in
the later period is also inseparable from our clinical atten-
tion, routine fine anatomy of the superior laryngeal nerve
during the operation and the use of nerve monitoring.
Hurtadolopez et al*® thought that searching for and expos-
ing EBSLN in thyroid surgery was an effective way to
avoid injury, and the injury rate was significantly lower
than that in the group without EBSLN. According to the
EBSLN monitoring guidelines for thyroid and parathyroid
surgery issued by the international neuromonitoring group
(INMSQG), electromyography (EMG) induced by intrao-
perative SLN electrical stimulation is the most accurate
method to judge the functional integrity of SLN at present,
and it is the most recommended method to use.?'*

On the other side of the spectrum, parathyroid injury is
widespread in thyroid surgery. It is noted that the degree
and duration of hyperparathyroidism increase with the
extent of thyroid surgery.”’ In a total thyroidectomy, the
incidence of transient hypocalcemia after conventional
open total thyroidectomy is reported to be 19% to 38%,
and that of permanent hypocalcemia is 0% to 3%.>* The
incidence of endoscopic injury was close to that of open
thyroidectomy.”> As shown in the current study, although
we found an increase in the incidence of transient and
permanent hypocalcemia relative to nerve injury, the inci-
dence rates remained within an acceptable range. Through
multivariate analysis, we found that thyroid carcinoma,
operation mode, and operation before 2017 were the risk
factors of parathyroid injury. However, in recent years, we
have mainly grasped two principles. First, we should
reserve at least one parathyroid gland and its blood supply
in situ as much as possible, or we can not reserve the
blood supply to take the initiative to transplant the para-
thyroid gland. Alternatively, with the protection of the
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parathyroid gland by carbon nanoparticle suspension,
increasingly thyroid patients benefit.

With the accumulation of experience, as well as the
promotion and application of intraoperative nerve monitor,
minilab, special hook, and carbon nanoparticles suspen-
sion parathyroid negative imaging technology, the indica-
tions of endoscopic thyroid carcinoma surgery have been
significantly widened. In essence, our study shows satis-
factory results with an endoscopic thyroidectomy in
a large number of thyroid patients. However, there are
still some limitations in this study: first, this one is
a retrospective study that was conducted only in a single
institution. Besides, further study should collect more clin-
ical factors, which may provide more evidence for the
evaluation of complications.

Wound infection and lymphatic leakage were rare.
Both of our patients had definite human factors. Among
them, one case was the drainage tube which was taken
back by the patient after the drainage tube fell off, and the
other case was the endoscopic instrument which was acci-
dentally placed in the contaminated area by the chief
surgeon during the operation, but it was not found at that
time. Both cases were improved by active anti-infection
and enhanced drainage, and no re-incision and drainage
was carried out. Therefore, strengthening aseptic opera-
tions and education during and after the operation can
effectively avoid the occurrence of infection. As with
open thyroid surgery, lymph leakage may occur after cen-
tral and lateral lymph node dissection. The left thoracic
duct and the right lymphatic duct should be preserved as
far as possible. In case of injury, it should be ligated or
sutured. For most of the lymphatic (chylous) leakage, only
conservative treatment is needed when the drainage
volume is not large.

In a nutshell, we believe that once through the learn-
ing curve period, surgeons master the standardized
endoscopic thyroidectomy techniques, with the high-
definition equipment and more sophisticated operation
equipment being applied in clinical practice and have
a good understanding of the risk factors and preventive
measures for possible complications, and then we can
safely carry out total areola approach endoscopic
thyroidectomy.
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