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Abstract
Endoscopic thyroidectomy (ET) via an axillo-breast (ABA), axillary or breast approach (BA) is effective for treatment of unilateral
papillary thyroid microcarcinoma (PTMC). However, several disadvantages still exist, including inconvenience for using endoscopic
instruments and poor cosmetic results. Here, we introduced a modified ABA (MABA) to overcome these disadvantages and
evaluated its therapeutic outcomes by comparison with conventional BA.
Fifty-five patients undergoing ET via MABA (n=22) or BA (n=33) for PTMC were retrospectively enrolled between June 2012 and

June 2015. Surgical outcomes, including the operation time, blood loss, amount of drainage, number of dissected lymph nodes,
complications, cosmetic satisfaction and prognosis (recurrence and survival), were analyzed.
The operation time (87.1±9.3min vs 93.2±8.3min; P= .014) and drainage tube removal time (4.4±1.0 days vs 5.1±1.1 days;

P= .018) were shorter in the MABA group than those in the BA group. There was less postoperative drainage (54.3±35.7mL vs
137.6±87.0mL; P< .01) in the MABA group compared with the BA group. No significant differences in the blood loss (15.9±7.5mL
vs 19.2±11.7mL,P= .243) and the number of dissected lymph nodes (1.8±1.5 vs 2.3±2.1,P= .309) were observed between the 2
groups. Subcutaneous ecchymosis occurred more frequently in the BA group than that in the MABA group (33.3% vs 9.1%;
P= .038). Patients treated by MABA were more satisfied with their cosmetic results than those undergoing BA (100% vs 81.8%;
P= .034). At the last follow-up time, all patients were alive although 1 patient in the BA group developed cervical lymph node
recurrence ipsilateral to the original tumor at 4 years after surgery. Multivariate logistic regression analysis showedMABA surgery was
a protective factor for postoperative complications (OR=0.209, 95% confidence interval [CI]=0.054–0.817, P= .024).
ET via the MABA strategy may be a good choice for unilateral PTMC because of shorter operation time, fewer complications,

greater cosmetic satisfaction, and excellent prognosis.

Abbreviations: ABA= axillo-breast approach, BA= breast approach ET= endoscopic thyroidectomy, HT= hemithyroidectomy,
MABA=modified axillo-breast approach, PTC= papillary thyroid cancer, PTMC= papillary thyroid microcarcinoma, RLN= recurrent
laryngeal nerve, TC = thyroid cancer, TL = thyroid lobectomy, TT = total thyroidectomy.

Keywords: complications, cosmetic satisfaction, endoscopic thyroidectomy, modified axillo-breast approach, papillary thyroid
carcinoma
[2]
1. Introduction

Thyroid cancer (TC) is the most common endocrine malignancy,
with an estimated 64,300 new cases and 1980 deaths in 2016.[1]

Greater than 90% of TCs are well differentiated, among which
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papillary thyroid cancer (PTC) is the most prevalent type. With
the advancements in ultrasonography and fine-needle aspiration
biopsy, the detection rate of PTC, particular small PTC (<1cm;
also known as papillary thyroid microcarcinoma, PTMC), is
increased remarkably, with a predicted incidence rate up to 26.9
per 100,000 person-years for Asian/ Pacific Islanders by 2019.[3]

Thus, how to manage PTMC is a main problem faced by the
surgeons.
Currently, there continues to be controversial with regard to

the optimal treatment for PTMC, especially unilateral PTMC, a
common clinical phenomenon. According to the extent of
resection, the surgical approaches can be divided into total
thyroidectomy (TT), hemithyroidectomy (HT), or thyroid
lobectomy (TL). A retrospective study of Hirsch et al indicated
that the HT provided no clear benefit compared with TT, leading
to a high suspected recurrent/persistent disease.[4] Also, Macedo
et al used the meta-analysis to demonstrate that TT was
associated with lower recurrence and mortality rates compared
with TL.[5] These findings suggest TT may be the most effective
for PTMC. However, a recent study considered that completion
thyroidectomy was not mandatory for the low-risk patients and
even, the morbidity rates of transient nerve palsy and
hypoparathyroidism were significantly lower in TL than TT.[6]
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Yu et al also recommended the completion lobectomy, including
the ipsilateral residual lobe, central lymph nodes (compartment
VI) and the isthmus, with no mortality recorded after a follow up
of 18 to 66 months.[7] Accordingly, completion lobectomy may
be reasonable for the low-risk patients, whichwas also performed
in our clinic.
In addition, unilateral PTMC occurs more frequently in

young women[8] in whom the oncologic safety and excellent
cosmetic results are strongly demanded simultaneously. There-
fore, the endoscopic thyroidectomy (ET) is introduced and
several studies have demonstrated that postoperative cosmesis
after ET is significantly better than conventional open
thyroidectomy, but surgical outcomes are similar between
them.[9–11] Recently, various endoscopic operative methods
have been developed by the surgeons, including a cervical
approach,[12] anterior chest wall approach,[13] axillo-breast
approach (ABA),[10,14,15] axillary[16–18] or breast approach
(BA).[19,20] Among them, cervical and anterior chest wall
approaches are commonly excluded because of the visible scar
in a natural position. The incision in the breast is also not
accepted for some patients.[19,20] Although the cosmetic results
are excellent after the axillary approach because the small scars
left in the axilla can be covered by the patient’s arm, it is
inconvenient to use the endoscopic and surgical instruments due
to the narrow area of the axilla, which leads to longer operation
time required and underlying oncologic unsafety.[16–18] ABA is
performed by 1 large incision in the axilla (approximately 5cm)
and another small 1 in the areola (0.5cm), both of which
minimize the visible scar. Nevertheless, similar to the axillary
approach, the endoscopic lens and operating arm are needed to
be inserted into the large incision in the axilla, resulting in their
inevitable collision and influencing the surgical handling.[21] To
overcome these disadvantages, we introduced a modified axillo-
breast approach (MABA) in which 3 small incisions at the
ipsilateral axilla (0.5cm), areola (0.5cm), and the location
between them (1cm) were made and the endoscopic lens was
alone placed in the small incision between the ipsilateral axilla
and areola. We believe the cosmetic results and safety could be
further improved by our approach.
The goal of this study was to retrospectively evaluate the

treatment outcomes of ET via ourMABA to completely resect the
ipsilateral lobe, central lymph nodes, and the isthmus for patients
with unilateral PTMC by comparison with conventional
BA.[19,20]

2. Materials and methods

2.1. Patients

Patients with PTMC who underwent ET via MABA or BA in the
Department of Head and Neck Surgery of Zhejiang Cancer
Hospital between June 2012 and June 2015 were retrospectively
enrolled. The inclusion criteria were set as follows:
1)
2)
diagnosed with PTC by fine needle aspiration;
age between 15 and 50 years old;
3)
 no history of neck surgery or radiotherapy;

4)
 unilateral solitary nodule and tumor size <1cm on preopera-
tive ultrasonography;
no evidence of lymph node metastasis or local invasion on
5)
Figure 1. Modified axillo-breast approach. Three incisions were made and
trocars were inserted.
preoperative ultrasonography and computed tomography;
and
ET was chosen as the preferred surgical treatment due to
6)

concern with the cosmetic appearance of the neck.
2

Patients were excluded if they:

1) having a history of neck surgery or radiotherapy;

2)
 their thyroidal function tests indicating the presence of
Hashimoto’s thyroiditis or hyperthyroidism preoperatively;
possessing thyroid nodules ≥1 in size;
3)

4)
 requiring a surgery for removal of bilateral thyroid nodules;

and
incapable of cooperating or receiving the ET surgery.
5)
All patients signed an informed consent form for the surgery
and the use of outcome data. This study was approved by ethics
committee of our institution (approval code: ZJZLYY-2014–05–
56) and performed in accordance with the ethical standards.
2.2. Surgical procedures

All procedures were performed by the same surgeon. All patients
underwent general endotracheal anesthesia and were placed in a
supine position. The neck was slightly extended, and the lesion-
side arm was raised to expose the axillary fossa.
In the MABA treatment group, 3 incisions were separately

made at the ipsilateral axilla (0.5cm), areola (0.5cm), and the
location between them (1cm) (Fig. 1). Inflation liquid (200–350
mL, consisting of 1mg adrenaline and 10 mL lidocaine mixed
with 500 mL saline) was injected into the subcutaneous layer of
the anterior chest and cervical skin to reduce the bleeding events.
Skin flap was separated along the deep layer of the superficial
fascia till the opposite side of the anterior cervical muscle, the
lateral margin of sternocleidomastoid, the level of thyroid
cartilage and 4 to 6cm below the clavicle. The medial border
of sternocleidomastoid was dissected from the anterior cervical
muscle. The lateral margin of the anterior cervical muscle was
separated followed the direction of the muscle fibers, and the
thyroid was exposed (Fig. 2). The superior thyroid vessels were
resected close to the thyroid to avoid injuring the superior
laryngeal nerve. The recurrent laryngeal nerve (RLN) was
exposed by blunt dissection. The inferior thyroid vessels were
resected carefully to avoid injuring the RLN. The superior and
inferior parathyroid gland were identified and left intact (Fig. 3).



Figure 2. Thyroid exposure via modified axillo-breast approach. a: lateral
margin of anterior cervical muscle; b: thyroid; c: medial border of
sternocleidomastoid.
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The lobe was dissected from the trachea, and the isthmus was
excised. The resected specimens were sent for frozen pathology; if
confirmed to be PTC, ipsilateral central lymph node dissection
was performed routinely. A negative pressure drainage was
placed to the wound at the areola through a special sealed
dressing and incisions were closed with 2/0 absorbable sutures in
a layered fashion.
In the BA treatment group, three skin incisions were separately

made at the bilateral areola (0.5cm) and the location 2cm outside
of the sternum at the level of the nipple (1cm).[19,20] Inflation
liquid (200–350 mL) was also injected into the subcutaneous
layer of the anterior chest and cervical skin. Skin flap was
Figure 3. The recurrent laryngeal nerve exposed by blunt dissection. The
superior and inferior parathyroid gland were identified and left intact. a: superior
parathyroid gland; b: recurrent laryngeal nerve; c: inferior parathyroid gland.
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separated through the incision, resulting in fanning out from the
deep layer of the superficial fascia toward the suprasternal notch.
Cervical linea alba was dissected and the anterior cervical muscle
was separated by the ultrasonic scalpel. Thyroid was exposed.
The remaining steps were the same as those in the MABA
approach.
2.3. Evaluation of therapeutic efficiency

The operative data between 2 groups were recorded and
analyzed, including the operation time (min), intraoperative
blood loss (mL), the number of dissected lymph nodes, amount of
postoperative drainage (mL), time of removing drainage tube
(days), postoperative complication (such as transient or perma-
nent RLN palsy, vocal cord palsy, hypocalcemia, tracheal fistula,
subcutaneous ecchymosis, subcutaneous emphysema, bleeding,
infection, and swallowing discomfort), and patients’ satisfaction.
The operative time was recorded from the first skin incision to the
last suture. Intraoperative blood loss was estimated from suction
volumes. Ultrasonography was performed to examine the
postoperative residual thyroid 1 month after surgery. Vocal
cord movement was examined with laryngoscopy before and
after surgery. Patients’ satisfaction with the cosmetic results and
scar symptoms were divided into 3 ratings: satisfied, acceptable,
and unsatisfied. In addition, the prognosis information (including
recurrence and survival) was also collected during the follow-up.
2.4. Statistical analysis

All statistical analyses were performed by using the SPSS software
(version 22.0, Chicago, IL). Continuous variables were expressed
as mean± standard deviation (SD) and analyzed using the
independent t test, while categorical variables were presented as
number (percentages) and compared using chi-square (or Fisher
exact) tests. Multivariate logistic regression model was used to
filter risk factors for the postoperative complications. P< .05 was
considered to be statistically significant.

3. Results

3.1. Clinicopathologic characteristics of patients

Fifty-five patients were enrolled according to the inclusion and
exclusion criteria. Of them, 22 patients underwent unilateral
MABA and 33 received BA surgery with prophylactic ipsilateral
central node dissection. The clinicopathologic characteristics of
these 55 patients are summarized in Table 1. The mean age of the
patients was 33.1±7.8 years in the MABA group and 31.7±8.7
years in the BA group (P= .541). The male-to-female gender
ratios were 1:21 in the MABA group and 1: 32 in the BA group,
which was not statistically different (P= .769). There were also
no significant differences in the tumor size, multiplicity, T
classification, N classification, TNM staging, extrathyroidal
extension and intraglandular dissemination between the 2 groups
(P> .05; Table 1), indicating the comparability of them.
3.2. Assessment of surgical efficiency

The ET was successfully performed in all patients, with no case of
conversion to the open surgery. To assess the operational
advantages of ET via MABA, the operation time, intraoperative
blood loss, postoperative drainage, time of removing drainage,
and the number of dissected lymph nodes were compared with
the control BA group. As expected, the total operation time (87.1
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Table 1

Clinicopathologic characteristics of the patients in 2 groups.

MABA (n=22) BA (n=33) P value

Gender .769
Male 1 (4.5%) 1 (3.1%)
Female 21 (95.5%) 32 (96.9%)

Age, years 31.7±8.7 33.1±7.8 .541
Tumor size, mm 0.6±0.2 0.6±0.2 .717
Tumor multiplicity .289
Unifocal 20 (90.9%) 26 (78.8%)
Bilateral 2 (9.1%) 7 (21.2%)

T classification .638
T1 21 (95.5%) 29 (87.9%)
T3 1 (4.5%) 4 (12.1%)

N classification .537
N0 17 (77.3%) 23 (69.7%)
N1a 5 (22.7%) 10 (30.3%)

TNM staging —

I 22 (100%) 33 (100%)
Extrathyroidal extension .638
Yes 1 (4.5%) 4 (12.1%)
No 21 (95.5%) 29 (87.9%)

Intraglandular dissemination 1.000
Yes 3 (13.6%) 4 (12.1%)
No 19 (86.4%) 29 (87.9%)

Continuous variables are given as mean (standard deviation) which was compared by independent t
test. Categorical variables are expressed as number of patients (%) which was compared by chi-
square (or Fisher exact) test. BA=breast approach, MABA=modified axillo-breast approach.
TNM= tumor-node-metastasis.

Table 3

Comparison of postoperative complications of the patients in 2
groups.

Complications MABA (n=22) BA (n=33) P value

Transient hoarseness 0 1 (3.1%) —

Temporary hypocalcemia 0 0 —

Postoperative bleeding 0 0 —

Postoperative infection 0 1 (3.1%) —

Tracheal fistula 0 0 —

Subcutaneous ecchymosis 2 (9.1%) 11 (33.3%) .038
Subcutaneous emphysema 0 4 (12.1%) .090
Swallowing discomfort 2 (9.1%) 4 (12.1%) 1.000

Values are expressed as number of patients (%) which was compared by Fisher exact test. BA=breast
approach, MABA=modified axillo-breast approach.
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±9.3min vs 93.2±8.3min, P= .014) and the time of removing
drainage tube (4.4±1.0 days vs 5.1±1.1 days, P= .018) in the
MABA group were significantly shorter than those of the BA
group. There was less amount of postoperative drainage collected
in the MABA group than that of the BA group (54.3±35.7mL vs
137.6±87.0mL, P< .01). However, no statistically significant
differences in the mean volume of intraoperative bleeding (15.9±
7.5mL vs 19.2±11.7mL, P= .243) and the number of retrieved
lymph nodes (1.8±1.5 vs 2.3±2.1, P= .309) were observed
between the 2 groups (Table 2). Also, no obvious residual thyroid
was detected in both groups by ultrasonography 1 month after
surgery. Until to the follow-up time point of July 2018, all
patients in 2 groups were found to be still alive although 1 patient
(T3N1aM0; tumor size=0.9cm) in the BA group developed
cervical lymph node recurrence (area III, 1; area IV, 2) ipsilateral
to the original tumor (left) at 4 years after surgery which was
resolved by further lymph node dissection via open surgery
(Table 2).
Table 2

Comparison of surgical outcomes of the patients in 2 groups.

MABA (n=22) BA (n=33) P value

Operation time, min 87.1±9.3 93.2±8.3 .014
Intraoperative bleeding, mL 15.9±7.5 19.2±11.7 .243
Postoperative drainage, mL 54.3±35.7 137.6±87.0 <.01
Time of removing drainage, days 4.4±1.0 5.1±1.1 .018
Number of dissected lymph nodes 1.8±1.5 2.3±2.1 .309
Cervical lymph node recurrence 0 (0%) 1 (3.03) 1.000

Continuous variables are given as mean (standard deviation) which was compared by independent t
test. Categorical variables are expressed as number of patients (%) which was compared by Fisher
exact test. BA=breast approach, MABA=modified axillo-breast approach.
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3.3. Assessment of surgical safety

The higher safety of the MABA method than the BA group was
assessed by recording their complications (Table 3). As a result,
transient RLN palsy occurred in 1 patient of the BA group, with
the manifestation of transient hoarseness. This symptom was
spontaneously recovered within 2months without any treatment.
No permanent RLN and vocal cord palsy were present in any
patients of the 2 groups. One patient in the BA group suffered
from postoperative infection which was resolved by anti-
inflammatory therapies for 1 week. There was no hypocalcemia,
tracheal fistula and postoperative bleeding in both groups.
Subcutaneous ecchymosis (11/33, 33.3% vs 2/22, 9.1%;
P= .038) and emphysema (4/33, 12.1% vs 0/22, 0%; P= .09)
occurred more frequently in the BA group than those in the
MABA group. Two and 4 patients complained of swallowing
discomfort in the MABA and BA groups, respectively (Table 3).
After 6 months, these complaints resolved spontaneously.
3.4. Assessment of surgical satisfaction

Cosmetic satisfaction was another important concern for young
women, whichwas rated by directly asking the patients in our study
(Table 4). The results showed that all of the patients in the MABA
group (Fig. 4) and27patients (81.8%) in theBAgroupwere satisfied
with the cosmetic results, whichwas statistically different (P= .034).
Because of subcutaneous ecchymosis and postoperative paresthesia,
6 patients (18.2%) in the BA group evaluated satisfaction ratings as
“acceptable”. No 1 was unsatisfied with the cosmetic results and
scar symptoms in both groups.

3.5. Risk factors for postoperative complications

Due to the fact that few (or no) patients developed recurrence and
death, logistic regression analysis for recurrence and survival
could not be performed. Multivariate logistic regression analysis
was only carried out for postoperative complications and
Table 4

Satisfaction ratings of the patients in 2 groups.

Satisfaction ratings MABA (n=22) BA (n=33) P value

Satisfied 22 (100%) 27 (81.8%) .034
Acceptable 0 6 (18.2%)
Unsatisfied 0 0

Values are expressed as number of patients (%) which was compared by chi-square test. BA=breast
approach, MABA=modified axillo-breast approach.



Figure 4. Representative photographs showing the cosmetic results after the
modified axillo-breast surgery.
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patients’ satisfaction. The results showedMABA surgery method
may be a protective factor for postoperative complications with
the OR (odds ratio) of 0.209 (P= .024) and the 95% CI
(confidence interval) of 0.054 to 0.817 (Table 5). The
multivariate analysis results for patients’ satisfaction are not
shown because of the absence of the lower or upper limit for 95%
CI in several variables, which may be unbelievable.
4. Discussion

In this study, we, for the first time, introduced a MABA for
treatment of PTMC. Compared with conventional ABA, there
were 2 modifications in our approach: 3 small skin incisions were
made at the ipsilateral axilla, areola, and the location between
them, not 1 large incision in the axilla and another small in the
areola as described in the introduction,[21] which may prevent the
inconvenience for the surgical handling; the thyroid was exposed
by dissecting the medial border of the sternocleidomastoid muscle
from the strap muscle, not separating the skin flap till the
suprasternal notch and dissecting the cervical linea alba similar to
the BA method.[22–24] These modifications made the operation
simple and thusmay shorten the operation time and reduce the risk
of potential surgical complications and poor prognosis. As
expected, the results showed that our new approach exhibited
shorter operation time (87.1±9.3min vs 154±64.88min,[14]

192.4±56.6min,[15] 121.65±20.78)[25] and better prognosis
(recurrence: 0% vs 1.7%[10] or 1.5%)[26] compared with the
known ABA. However, a slightly higher occurrence rate of
subcutaneous ecchymosis was observed by comparing with the
study of Xia et al[27] (9.1% vs 8.3%), which may be resulted from
Table 5

Multivariate logistic regression analysis of postoperative compli-
cations.

OR (95% CI) P value

Gender 0.000 (0.000 –) .999
Age (years) 0.960 (0.884–1.043) .337
Tumor size (mm) 2.163 (0.049–95.535) .690
Tumor multiplicity 0.597 (0.106–3.362) .559
T classification 1.272 (0.423–3.823) .669
N classification 1.517 (0.246–9.343) .654
Intraglandular dissemination 0.661 (0.075–5.839) .709
MABA surgery 0.209 (0.054–0.817) .024

CI= confidence interval, MABA=modified axillo-breast approach, N=node, OR= odds ratio, T=
tumor.
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the unskilled operation for this new operative approach. The
operation time and complications may be further shortened or
reduced when we overcome the learning curve of MABA.
Furthermore, less separation of the chest wall flap may also lead
to less postoperative pain. Also, the addition of preemptive
analgesia in our inflation liquid (lidocaine)may provide significant
postoperative pain control in the intraoperative and postoperative
period.[28] Although the pain was not scored in this study, no
patients complainedof it, indirectly demonstrating thepain relief of
our approach.Although the incision in the location between that in
axilla and areola seemed to more visible compared with the ABA,
most of the women patients could accept it because this small
incision can be sheltered by the underwear. As anticipated, the
cosmetic satisfaction rate of patients undergoing MABA in our
study seemed tobe similar toor evenhigher than that in thepatients
undergoing the ABA (100% vs 96.2%).[14]

As previously described, completion lobectomy including the
ipsilateral residual lobe, central lymph nodes (compartment VI)
and the isthmus, may be reasonable and acceptable for the low-
risk patients.[7,29] Thus, this surgical extent was also utilized for
our patients in our study, all of whom had no evidence of lymph
node metastasis or local invasion. As anticipated, the PTMC was
resected radically, with no postoperative residual thyroid. Only 1
patient developed cervical lymph nodes recurrence ipsilateral to
the original tumor in the BA group during the follow-up period,
but not any in the MABA group. This recurrence may be
associated with its poor pathologic characteristics (T3N1aM0,
tumor size=0.9cm, having extrathyroidal extension, and intra-
glandular dissemination, which all were high-risk factors for
recurrence and metastasis),[30–33] although which could not be
demonstrated by logistic regression analysis due to the limited
number of patients. It is also important to note that the muscular
sternocleidomastoid covered the field of operation in a male
patient of MABA group when we dissected the inferior edge of
central lymph nodes, which might affect the radical resection of
operation. Thus, ET via MABA may be more suitable for the
female and male without muscular sternocleidomastoid.
There were some limitations in our study. First was the

retrospective in nature, which led to inevitable selection bias and
someoutcomes unavailable (i.e., quality of life score). Second, only
theBAapproach, themost commonly used in clinic,[19,20] wasused
as a control in this study, but not the conventional ABA due to the
lacked samples inourhospital. In linewith the potential superiority
to ABA as above described, our results also indicated MABA was
superior to BA because of shorter operation time (87.1±9.3 vs
93.2±8.3), fewer complications (9.1% vs 51.5%) and more
cosmetic satisfaction (100% vs 81.8%). Also, multivariate logistic
regression analysis showed MABA surgery method may be a
protective factor for postoperative complications. These findings
indicate our MABA may be a good choice for unilateral PTMC.
Third, our sample size ofMABAwas relatively small and followup
was short, which may result in the underestimation of the
complication rate and prognosis as well as overestimation of
resection and cosmetic outcomes.[9] Fourth, the descending
hypoglossal branch might be cut off when we dissected the lateral
margin of anterior cervical muscle to expose the thyroid via
MABA. The main function of descending hypoglossal branch is to
dominate the anterior cervical muscle. At the follow-up, we have
not found any bad influence on appearance or function of anterior
cervical muscle, but more observation is still necessary. Fifth,
MABA is confined to unilateral thyroidectomy and ipsilateral
central lymph node dissection. It is unsuitable for bilateral
thyroidectomy, so it cannot replace BA and conventional ABA
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completely. Accordingly, further prospective, long-term studies
should be performed by comparison between MABA and ABA
using themulticenter, larger samples and comprehensive outcomes
scoring systems, including cosmetic, pain (Visual Analogue Scale
[VAS]) and quality of life (European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire-Core 30-
question [EORTC-QLQ-C30]).[9,20,34,35]
5. Conclusion

ET with central lymph node dissection via MABA may be a
feasible, safe, and effective operative approach for therapy of
unilateral PTMC, which has shorter operation time, fewer
complications, higher satisfaction, and excellent prognosis.
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