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Abstract

Despite growing interest in gasless endoscopic unilateral thyroid lobectomy via the axillary approach, there are a lack of
sufficient data on its safety and cosmetic outcomes. This retrospective study analysed the clinical outcomes and postoperative
complications of 161 patients who underwent this surgery for thyroid cancer and nodules, with particular attention given
to complications and patient satisfaction with cosmetic outcomes. All 161 patients (143 females, 18 males) successfully
underwent the operation without conversion to open surgery. Temporary vocal cord paralysis occurred in five patients,
with no other serious complications observed. The cosmetic outcomes were generally good, with no recurrences or tumour
implantations observed during follow-up. For carefully selected patients, gasless endoscopic unilateral thyroid lobectomy
via the axillary approach is not only safe but also provides excellent cosmetic results.
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Introduction

With continuous advancements in medical diagnostic tech-
nologies, the detection rate of thyroid diseases, particularly
thyroid cancer, has been increasing [1]. In 2020, thyroid
cancer accounted for 3% of all newly diagnosed cancers
and 0.4% of all cancer deaths [2], making it the 11th most
common cancer and the 5th most common cancer among
women, who are three to four times more likely to develop
the disease than men are [3]. Papillary thyroid carcinoma is
the most common type of thyroid cancer, and surgical inter-
vention remains the preferred treatment method. Although
the conventional collar incision is highly effective, the
resulting visible scars can significantly impact the psycho-
logical and aesthetic well-being of patients [4—6]. This issue
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has driven the medical community to explore new surgical
approaches that are both safe and meet patients’ aesthetic
needs. In 2006, Chung et al. from Korea first reported the
use of a gasless axillary approach for endoscopic unilateral
thyroid lobectomy, offering a new perspective in the field.
Subsequent enhancements by Tae et al. refined the surgi-
cal procedures and technical details. Kang et al. improved
the safety and feasibility of surgery by employing a gasless
endoscopic technique, effectively reducing complications
potentially caused by CO2 insufflation [6—8]. Although the
da Vinci robotic system® offers a high-tech option for uni-
lateral thyroid lobectomy, its high cost and long operation
time limit its widespread use. Therefore, the gasless endo-
scopic approach without robotic assistance has significant
advantages in terms of cost-effectiveness and operation
duration [9-12].

This study was a retrospective analysis of 161 patients
who underwent gasless endoscopic unilateral thyroid
lobectomy via the axillary approach, aiming to assess the
feasibility, safety, and cosmetic outcomes of this surgical
method. By meticulously recording various medical metrics
and patient feedback during surgery, we strive to provide a
comprehensive assessment to guide future clinical practices
and optimize surgical techniques. Additionally, by analys-
ing postoperative complications in detail, this study also
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aimed to explore how to further minimize surgical risks [13],
thereby enhancing overall treatment outcomes and patient
satisfaction.

Materials and methods
Patient enrolment

This retrospective study included patients who underwent
unilateral thyroid lobectomy via the axillary approach at
Yancheng First People’s Hospital between March 2021
and December 2023 and patients who were diagnosed with
thyroid cancer or nodules exceeding 2 cm in diameter. The
inclusion criteria were as follows: patients diagnosed with
papillary thyroid carcinoma (PTC) via ultrasound-guided
fine needle aspiration (FNA); patients with PTC diagnosed
with negative central lymph nodes according to two profes-
sional ultrasonographers; patients with unilateral Bethesda
category I'V nodules exceeding 2 cm (indicating indetermi-
nate cytology); and patients with unilateral Bethesda cate-
gory III nodules exceeding 4 cm. The exclusion criteria were
as follows: patients with benign nodules exceeding 6 cm in
diameter, patients requiring total thyroidectomy, and patients
unsuitable for endoscopic surgery due to previous neck or
chest wall surgeries. A total of 161 patients (72 with PTC
and 89 with thyroid adenomas) were included in the study.

Surgical equipment

The equipment consisted of an inverted "L" shaped bracket,
a connector, and a "U" shaped hook with a suction tube at
the front end bent at 30 degrees (Hangzhou Kangji Medical
Instrument Co., China) (Fig. 1-1, 1-2). The arrangement of
the instruments used during the surgery is shown in Fig. 2.

Surgical procedure

1. Position and incision
After general anaesthesia, the patient was placed in
a supine position with the ipsilateral arm extended to
90 degrees (Fig. 3). A 5-cm incision was made behind
the anterior axillary fold, and laparoscopic instruments,
including a rigid 30-degree videoscope, were used.
Retractors were used to maintain the surgical space. An
additional 5-mm auxiliary incision was made vertically
above the axillary incision (3-5 cm from the incision)
for the placement of a 5-mm trocar.
2. Establishing the surgical space
The area between the sternal and clavicular heads of
the sternocleidomastoid muscle was delineated, extend-
ing from the cricoid cartilage to the clavicle. The sternal
head of the sternocleidomastoid was retracted upwards
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Fig. 1-1 The instrument for the gasless endoscopic unilateral thyroid
lobectomy via the axillary approach

to expose the omohyoid muscle; the omohyoid and inter-
nal jugular veins were dissected laterally, and the retrac-
tors were placed under the omohyoid (Fig. 4-1, 4-2).

Key points:

a. The pectoral fascia should be preserved as much as pos-
sible during dissection to reduce mechanical friction and
postoperative bleeding.

b. The external jugular vein and the supraclavicular nerve
were protected, avoiding damage.

3. Unilateral thyroid lobectomy
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Fig.1-2 “U” type retractor with left and right side bend and suction
pipe The instrument in the operation

Fig.2 The instrument in the operation

After the omohyoid muscle was retracted from the ventral
side of the thyroid, preliminary lateral dissection of the thy-
roid was performed. The middle thyroid vein was ligated and
severed, exposing the lateral margin of the common carotid
artery. The lower parathyroid glands were identified and
preserved in situ. Blunt dissection of the tracheoesophageal
groove was performed to expose the recurrent laryngeal
nerve (Fig. 5). Using nerve monitoring, the nerve was identi-
fied, and the inferior thyroid artery and vein were ligated and
severed. The thyroid isthmus was cut along the surface of the
trachea, thereby freeing the superior medial space between
the thyroid and the cricothyroid muscle. After exposing the
superior laryngeal nerve and the upper parathyroid glands,
the superior thyroid vessels were ligated, and the Berry liga-
ment was removed before complete removal of the thyroid
lobe. The thyroid tumours were marked and sent for frozen
section analysis.

Fig.3 Body position and marking

Fig. 4-1

Making the subcutaneous tunnel.
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Fig.4-2 The sternothyroid muscle appeared in the gap between the
sternal and clavicular heads of SCM

Fig.5 Expose the recurrent laryngeal nerve

Key Points:

Due to the heat conduction of the harmonic scalpel,
ensure that it is kept at least 3 mm from the recurrent
laryngeal nerve, and use it for no more than 3 s at a
time to minimize thermal damage to the nerve. A nerve
monitor was used to assess the condition of the recurrent
laryngeal nerve.

When the recurrent laryngeal nerve was bluntly exposed,
preoperative CT imaging was used to confirm the pres-
ence of the brachiocephalic trunk; the nonrecurrent
laryngeal nerve was considered if it was absent.

If fat, lymph nodes, or parathyroid glands could not be
distinguished during surgery, a portion of the tissue was
removed for intraoperative frozen section analysis.

The Berry ligament is dense, and careful haemostasis is
required after its division.

Central Neck Dissection (CND)

If frozen section analysis indicated malignancy, cen-
tral neck dissection was performed. The boundaries for
central neck dissection include the cricoid cartilage as
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Fig.6 Dissect the paratracheal and pretracheal lymph nodes

Fig. 7 The incision is sutured and the drainage is placed

the upper boundary, the common carotid artery later-
ally, the superficial layer of the deep cervical fascia
anteriorly, and the superior sternal notch inferiorly. The
medial boundary is the outer edge of the contralateral
thyroid gland at the trachea. Dissection starts along the
superficial layer of the deep cervical fascia, beginning
deep to the recurrent laryngeal nerve, followed by lymph
nodes lateral or medial to the nerve. Finally, the pretra-
cheal lymph nodes along the surface of the trachea are
dissected up to the contralateral border of the sternothy-
roid muscle at the trachea and eventually separated from
the thymus (Fig. 6).
Specimen Removal and Wound Closure

The specimen was removed using sterile gloves, a
drainage tube was placed at the lowest point, and the
wound was closed with intradermal sutures using 4-0
absorbable stitches (Fig. 7), similar to other endoscopic
and open surgical methods. The surgical techniques used
in this study are consistent with those reported by other
surgical teams [14—17].
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The patients were followed up with a retrospective review
of their medical records, with follow-up periods ranging
from 3 to 36 months. A specially designed questionnaire
focused on cosmetic satisfaction was used to survey the qual-
ity of life of the included patients (Supplement Table). To
specifically evaluate the cosmetic outcomes of the surgery,
the Neck Appearance Score (Patient Satisfaction Score,
PSS) was used, with the following scoring criteria: 1 (very
satisfied), 2 (satisfied), 3 (dissatisfied), and 4 (very dissatis-
fied) [13].

Statistical analysis

All continuous variables were represented by mean =+ stand-
ard deviation (SD) and range. All categorical variables were
represented as percentages.

Results

Between March 2021 and December 2023, a total of 161
patients (143 females and 18 males) underwent gasless
endoscopic surgery via the axillary approach, all with-
out conversion to open surgery. These patients ranged
in age from 17 to 77 years, with an average age of
43.6 years. Eighty-nine of these patients underwent thy-
roid lobectomy for solitary or cystic thyroid adenomas.
Fine needle aspiration cytology (FNAC) revealed malig-
nant nodules in 72 patients who then underwent thyroid
lobectomy and prophylactic unilateral central neck dis-
section. The average diameter of the benign tumours was
37 mm (range 26-49 mm), and the average diameter of
malignant tumours was 12.0 mm (range 9-21 mm). The
average surgery time for thyroid lobectomy and pro-
phylactic central neck dissection was 86.3 +18.1 min,
while the average surgery time for unilateral thyroid
lobectomy was 70.9 + 15.1 min. The average blood loss
was 29.0+17.8 ml. The average drainage volumes were
35.0+10.4 ml on the first day, 27.6 +5.6 ml on the sec-
ond day, and 12.7+3.2 ml on the third day (Table 1). In
all patients, the drainage tubes were removed on the third
postoperative day. The average number of prophylacti-
cally removed central neck lymph nodes was 3.95 +2.2.
The recurrent laryngeal nerve was clearly identified and
preserved in all patients. Only 5 patients experienced
temporary vocal cord paralysis, with no cases of perma-
nent vocal cord paralysis. Additionally, 3 patients expe-
rienced temporary hypoparathyroidism postoperatively
and received intravenous calcium treatment; 3 patients
developed subcutaneous seromas, which were treated by
syringe aspiration; and 1 patient experienced postopera-
tive bleeding at the incision site, which was managed with
pressure dressing (Table 2). The median hospital stay for

Table 1 Demographic, Clinical, and Operative Details of Thyroid-
ectomy Patients Including Tumor Characteristics, Surgical Duration,
and Postoperative Outcomes

Demographic data and
operative details

Date Value

Age (mean, range) 43.6 (17,77)
Gender

Male 18

Female 143

Thyroid disease

PTC 72

Thyroid adenoma 89

Tumor size (mm, mean, range)

Benign tumor 37 (26, 49)
Malignant tumor 12 (9,21)
Extent of surgery

LT+CND 72

LT 89

Operative time (mins, mean + SD)

LT with CND 86.3+18.1 min
LT without CND 70.9+15.1 min

Blood loss (mL, mean + SD) 29.0+17.8 ml (10-90 ml)

Drainage volume (mL, mean £ SD)

Day 1 35.0+10.4 ml
Day 2 26.7+5.6 ml
Day 3 12.7+3.2 ml
Drainage removal (days) 3

3.95+2.2(3-8)
3.1+0.35 (3-7)

Removed lymph nodes
Hospital stay after surgery

PTC papillary thyroid carcinoma, LT lobectomy, CND central neck
dissection

Table 2 Postoperative complications in thyroid surgery patients

Postoperative complications

Transient RLN palsy 53.1%)
Permanent RLN palsy 0
Transient hypoparathyroidism 3(1.9%)
Permanent hypoparathyroidism 0
Postoperative hematoma 1 (0.6%)
Seroma 3(1.9%)
Tumour transplantation 0

RLN Recurrent laryngeal never injury

patients was 3.1 +0.35 days (range 1-7 days). In terms of
the incision satisfaction scores, the average score for the
161 patients was 3.6 + 1.7, for scar awareness, the aver-
age score was 2.0+ 1.3 and for Vancouver scar scale, the
average score was 2.5 + 1.8. The specific scoring details
are shown in Table 3.

@ Springer



Updates in Surgery

Table 3 Patient-Reported cosmetic outcomes and satisfaction follow-
ing thyroid surgery

Cosmetic outcome Score

Cosmetic satisfaction score 3.6+1.7
Scar satisfaction (Q1) 1.5+1.0
Contour satisfaction (Q2) 23+1.6
Scar consciousness score 2.0+23
Scar noticeable (Q3) 0.4+0.8
Hiding neck (Q4) 0.3+0.7
Influences choice of clothes (Q5) 0.5+1.0
Frequency of thinking about scar (Q6) 0.8+0.9
Vancouver scar scale score 25+1.8

Discussion

Over the past decade, as endoscopic technology has rap-
idly evolved, an increasing number of thyroid surgeons
have begun exploring the use of endoscopic thyroidectomy
to reduce the scarring caused by traditional surgery [18].
In this study, 161 patients successfully underwent gas-
less endoscopic unilateral thyroid lobectomy via the axil-
lary approach. We observed few complications, with only
5 cases of temporary vocal cord paralysis. Additionally,
3 patients experienced temporary hypoparathyroidism, 3
developed subcutaneous seromas, and 1 experienced post-
operative bleeding, but no other serious common postopera-
tive complications occurred. Although the specific number
of parathyroid glands was not statistically significant, we
believe that with increased experience, the recognition and
preservation of parathyroid glands will improve. Studies by
Lee et al. have shown that axillary thyroidectomy not only
is related to better cosmetic outcomes but also may lead to
longer surgery times, voice changes, sensory abnormalities,
and altered swallowing functions [19]. Research on robot-
assisted gasless axillary thyroidectomy by Piccoli et al. also
demonstrated the feasibility and safety of the surgery, with
only a very few patients (0.45%) requiring conversion to
traditional methods and no reported injuries to the internal
jugular vein [13]. Although these studies demonstrate the
potential of the technique, a consensus on its clinical appli-
cation has not yet been reached, mainly due to the variability
in complication rates.

In addition to the usual complications, Leonardo Rossi
et al. reported that robot-assisted gasless axillary thyroid-
ectomy can also result in unconventional complications
such as brachial plexus nerve damage, implant metasta-
sis, seroma, and skin flap perforation [20]. It is generally
believed that brachial plexus nerve damage is mainly due
to extreme arm extension; thus, special attention is needed
during the positioning phase. The patient’s ipsilateral arm
was extended at the shoulder, flexed at the elbow, and fixed
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on an elevated pad to reduce the occurrence of this compli-
cation. Considering that all conventional specimen remov-
als follow a "no-touch" principle, the cause of implant
metastasis is mainly due to the endoscope being contami-
nated with shed cells during operation, which mechani-
cally rub against muscles such as the pectoral muscle, and
some tumour cells fall off. Additionally, highly vascular-
ized muscle provides a growth-promoting environment
for shed cells. Due to extensive subcutaneous dissection
from the axilla to the neck, theoretically, there is a higher
possibility of forming a seroma. In previous studies, the
incidence rate was approximately 2%, while in this study,
there were 3 cases of subcutaneous fluid, thus yielding an
incidence rate of 1.9%, which is roughly equivalent to the
literature rate. Skin flap perforation occurs because the
skin near the clavicle is thinner; therefore, more caution
is required when dissecting this area to prevent this com-
plication. During the limited follow-up period, we did not
observe any recurrence, and patients generally expressed
satisfaction or high satisfaction with the cosmetic out-
comes of the surgery. Although the axillary approach
causes additional trauma, it still has certain application
value under appropriate circumstances. However, a clear
disadvantage of this technique is the difficulty in locat-
ing the contralateral thyroid lobe, thus limiting its use in
bilateral total thyroidectomy. The surgical objectives can
be achieved by cutting the sternohyoid muscle, which may
increase surgery time, neck pain, and swallowing discom-
fort. Compared to traditional two-dimensional endoscopic
surgery, three-dimensional endoscopic surgery has been
proven to be an effective, safe, and reliable method due to
its superior depth perception and stereoscopic vision, and
the surgical outcomes are equally satisfactory [21]. Good
postoperative cosmetic results are a major advantage of
laparoscopic thyroidectomy. Many studies have reported
good cosmetic outcomes for endoscopic thyroidectomy,
but most studies have assessed only short-term subjective
cosmetic satisfaction. In this study, we used modified scar
scores and the Vancouver scar scale, which are known to
help reduce scarring. Fine surgical techniques, including
aseptic operation, avoiding tension, precise alignment,
avoiding rough surfaces, and atraumatic tissue handling
(5A principles) [22], are important. Surgeons need to
carefully handle the incision edges to minimize trauma.
Especially in the axillary and subaxillary areas, force-
ful pulling should be avoided to prevent the formation of
unsightly scars. Although this study Leonardo provides
valuable insights, it has some limitations, mainly due to
the inherent flaws of retrospective studies. The limitations
of this paper mainly include the following. 1. Patients were
mainly recruited from Yancheng First People’s Hospital,
which prevents the results from being generalised to the
entire target population. 2. Retrospective analyses mainly
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depend on past medical records, and errors in data entry or
missing information may affect the results. 3. The validity
of the cosmetic questionnaires was unclear.

Previous studies have shown that despite the chal-
lenges of learning curves and equipment costs, axillary
gasless endoscopic thyroidectomy is of significant clinical
importance for reducing neck scarring, improving patient
satisfaction, reducing postoperative complications, and
accelerating postoperative recovery. Our study revealed
that gasless endoscopic thyroidectomy via the axillary
approach is a viable surgical option, providing acceptable
safety and excellent cosmetic outcomes for strictly selected
patients. Future studies need to further investigate and ver-
ify the cosmetic effects and oncological outcomes of this
surgical technique through prospective clinical research.
Additionally, in-depth study of the learning curve for this
technique is also necessary. Although gasless endoscopic
thyroidectomy via the axillary approach requires a certain
amount of equipment, it is more economically valuable
than robotic endoscopic thyroidectomy via the axillary
approach.

Conclusion

In a carefully selected patient cohort, gasless endoscopic
unilateral thyroid lobectomy via the axillary approach not
only demonstrated good feasibility but also demonstrated
high safety and significant cosmetic advantages. This
surgical method offers an effective treatment option for
patients with thyroid diseases, as it balances therapeutic
effectiveness and aesthetic needs.
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