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Abstract
Conventional thyroidectomy often results in visible scarring postoperatively. Endoscopic thyroidectomy offers the 
advantage of scarless surgery, especially beneficial for young adult women. The retroauricular approach uses a facelift 
incision well-known among surgeons and eliminates the need for gas insufflation due to the large working space. An 
early retrospective analysis was conducted on thirty-one individuals who underwent gasless retroauricular endoscopic 
thyroidectomy approach, focusing on isthmolobectomies (n = 26) and lobectomies (n = 5), with one case necessitating 
conversion to open thyroidectomy, from January 2016 to April 2017. Physical examination, laboratory, and histopathology 
findings were collected. The scar was evaluated using the Vancouver Scale System, while other surgical and oncological 
outcomes were documented and assessed. The average operative time was 154.2 ± 21.3 min, with an average bleeding 
volume of 69.2 ± 52.1 mL. The average length of stay was 4.7 ± 2.2 days. All complications occurred were temporary and 
all subjects remained in good condition throughout the follow-up period. Most subjects (65.6%) were very satisfied with 
the scar concealed in the retroauricular area. Retroauricular endoscopic thyroidectomy is a safe and feasible remote access 
technique with excellent postoperative results.
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Introduction

Postoperative scar r ing resulting from Kocher’s 
transverse incision on the anterior neck may lead to 
various problems, such as hypesthesia, paresthesia, and 
dysphagia. Additionally, it is also esthetically unpleasant, 
particularly impacting the self-esteem of young women [1, 
2]. In response to these concerns, remote access surgical 
techniques were developed towards the latter part of the 
twentieth century [3].

Among the techniques used in endoscopic thyroidectomy, 
the retroauricular approach provides a shorter, more direct 
route to the neck, with minimal tissue dissection, and an 
adequate operating space [2]. For surgeons less experienced 
with the transaxillary or breast approach, the retroauricular 
approach may be preferable due to its similarity to a familiar 
facelift incision [4, 5].

A study conducted by Kartini, et  al. at Dr. Cipto 
Mangunkusumo General Hospital in Indonesia revealed that 
most (72%) of their subjects had baseline tumor size larger 
than 4 cm, categorized as large-sized tumors according to 
Pemayun [6, 7]. While this may pose limitations for other 
endoscopic thyroidectomy approaches, it is not a concern 
with the retroauricular approach as it offers a larger working 
area, eliminating the need for gas insufflation.

Indonesia, as a developing country, is adopting this 
approach to enhance aesthetic outcomes and improve 
postoperative results. However, surgical safety remains 
the most important thing to consider. Our center at the 
Division of Surgical Oncology, Department of Surgery, Dr. 
Cipto Mangunkusumo General Hospital in Indonesia has 
previously reported favorable outcomes with endoscopic 
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thyroidectomy via an axillary-breast-shoulder approach 
by Yulian, et al. [8]. In this study, we present an initial 
retrospective analysis of the retroauricular approach for 
specific thyroid nodules, aiming to evaluate surgical safety, 
feasibility, and patient satisfaction with postoperative 
scarring, as well as tumor recurrence rates.

Methods

This retrospective study focused on women with thyroid 
nodules and was conducted at Dr. Cipto Mangunkusumo 
General Hospital, Jakarta, Indonesia, from January 2016 to 
April 2017.

Subjects

Before undergoing endoscopic thyroidectomy, candidates 
underwent standard preoperative diagnostic assessments, 
including clinical examinations, neck ultrasound, thyroid 
function tests, chest X-ray, and fine needle aspiration biopsy 
(FNAB). Chest X-rays were integrated into the preoperative 
diagnostic protocol to evaluate potential pulmonary 
involvement or abnormalities that could impact surgical 
planning or postoperative management.

Inclusion criteria for subjects selected for the endoscopic 
thyroidectomy procedure were as follows: (1) presence of a 
benign tumor (with a predominant thyroid nodule diameter 
of less than 5 cm) or a malignant thyroid nodule with a size 
less than 2 cm; (2) absence of evidence of metastasis to the 
lymph nodes or local invasion; (3) normal thyroid function; 
and (4) high motivation, particularly concerning aesthetic 
outcomes in a specific region [9, 10]. Candidates who 
had undergone previous surgery and irradiation, exhibited 
extra-thyroidal extension (ETE), adjacent organ invasion, 
retrosternal extension, suspicion of distant metastases based 
on preoperative imaging, or had poor general condition were 
excluded.

All subjects received comprehensive information 
regarding the advantages and disadvantages of the 
procedure, as well as the potential need for conversion to 
an open surgical method. Written informed consent was 
obtained from all patients before surgery.

Surgical procedure

Under general anesthesia, the patient was positioned supine 
on the operative table with the head slightly rotated away 
(contralateral) from the side of the procedure. The neck was 
relaxed and not extended. Approximately 1 cm of hair was 
shaved along the occipital hairline, and then the incision line 
was marked along the post-auricular sulcus and continued 
on the occipital hairline inside the shaved area. The angle 

of the mandible, the v notch of the thyroid cartilage, the 
anterior border of the sternocleidomastoid (SCM) muscle, 
and the thyroid lobar bulge were also marked. At about the 
level of the tragus, the incision was extended posteriorly 
and then curved towards the occipital direction below the 
hairline (Fig. 1).

A subplatysmal plane was developed and the flaps were 
elevated above the SCM muscle, preserving the external 
jugular vein and great auricular nerve (GAN) (Fig. 1). Care 
was taken when approaching the anterior border of SCM, 
which connects the anterior jugular vein with the common 
facial vein. Flap elevation was continued superiorly to the 
lower border of the mandible, anteriorly along the anterior 
border of the SCM muscle to reveal the contralateral lobe 
of the thyroid gland, and inferiorly to the level of the sternal 
notch. The working space had to be sufficient for introducing 
the endoscopic instrument.

To establish the working space, an assistant held the 
subplatysmal flap with a retractor. The anterior border of 
the SCM was then visualized and retracted posteriorly to 
expose the carotid sheath, which was located laterally to 
the ipsilateral lobe of the thyroid gland. The ipsilateral 
omohyoid muscle and strap muscles were identified and 
dissected away from the thyroid gland, then lifted and 
secured by the retractor to reveal the ipsilateral thyroid 
lobe. It was maintained superiorly by the retractor to reveal 
the superior pole of the thyroid gland. Once the contour of 
the thyroid gland was fully exposed and sufficient working 
space was established, a self-retaining retractor was applied 
(Fig. 2). Then a 30° endoscope was introduced and held by 
another assistant on the superior side, and the main operator 
stood toward the inferior side.

Fig. 1  Patient Positioning and Incision Design. The black arrow 
shows the patient’s position and incision design; the white arrow 
shows flap elevation; the red arrow shows endoscope insertion
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While holding the superior pole by endoscopic forceps 
and pulling it laterally, the superior thyroid artery and the 
vein were divided using ultrasonic devices. The dissection 
was continued to the medial side by separating the thyroid 
from the cricothyroid muscle, and then dissection of the 
posterolateral area of the thyroid gland was performed by 
retracting the thyroid to the anteromedial side. Next, the 
thyroid gland was held and retracted in a superior to inferior 
manner, as it was being dissected off the trachea toward 
the lower pole. The dissection was carefully performed 
to identify and preserve the recurrent laryngeal nerve 
(RLN) and parathyroid glands. Appropriate retraction of 
the specimen was carefully done by medially turning the 
direction, taking care not to damage the previously identified 
RLN.

After detaching the specimen from the trachea and 
connecting Berry’s ligament, the specimen was removed 
(Fig. 3). The surgical bed was irrigated, and meticulous 
bleeding control was performed, then a closed suction 
drain was inserted behind the hairline (Supplementary 
Appendix 5). The wound was closed with simple interrupted 
sutures. All surgical procedures were performed by a single 
surgeon.

Surgical outcomes

Surgical outcomes were assessed from two perspectives: 
surgical parameters and scar satisfaction reported by the 
subjects.

Intraoperative outcomes consist of surgery duration, 
estimated blood loss, and instances of conversion to open 
surgical procedures. Postoperative outcomes included the 
length of hospital stay, duration of drain placement, pain 
intensity measured by the Visual Analog Scale (VAS), 

and satisfaction with scar appearance. A comprehensive 
analysis of complications was conducted, comprising voice 
hoarseness, earlobe numbness, temporary mouth corner 
deviation, hypocalcemia, hematoma, seroma, and surgical-
site infections. Oncologic outcomes were determined by the 
final histopathological diagnosis and monitoring for tumor 
recurrence.

Subjects’ satisfaction was evaluated within six months 
following surgery. The evaluation was performed using the 
Vancouver Scale System, consisting of a 4-point satisfaction 
scale (1. Very satisfied; 2. Satisfied; 3. Unsatisfied; 4. 
Dissatisfied) [11].

Follow‑up

Subjects underwent regular follow-up examinations, 
including physical assessments, ultrasound evaluations, 
and thyroid function tests, conducted at six-month intervals 
for up to two years to monitor for recurrence. All subjects 
received oral levothyroxine once daily (at a dose of 50 µg/
day) to maintain normal thyroid-stimulating hormone levels.

Results

In this study, 31 subjects were included, primarily consisting 
of young adults with tumors ranging from 2 to 4 cm in 
size. Preoperative histological assessments revealed that 
14 subjects (45.2%) had benign nodules (Supplementary 
Appendix 1). The most frequently performed procedure was 
isthmolobectomy, conducted in 26 subjects (83.9%). One 
subject out of the total 31 required open thyroidectomy (OT) 
due to tracheal injury (Table 1).

The mean total operative time, from skin incision to 
skin closure, was 154.2 ± 21.3  min, which comprised 

Fig. 2  Use of Self-Retaining Retractor for Retroauricular 
Thyroidectomy (red arrow)

Fig. 3  Specimen retrieval
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47.3 ± 7.2  min for surgical pocket creation (time from 
skin incision to self-retaining retractor placement) and 
92.2 ± 18.1 min for the endoscopic procedure. The average 
amount of blood loss during surgery was 69.2 ± 52.1 mL. 
Postoperative pain, as assessed by mean VAS scores, 
showed a decreasing trend from the first to the seventh 
day. The mean duration of drain placement post-surgery 
was 3.4 ± 0.99 days, with an average drain production of 
50.7 ± 40.5 mL. The average length of hospital stay was 
4.7 ± 2.2 days (Table 1).

Voice hoarseness due to temporary RLN injury, 
diagnosed via laryngoscope, was observed in 4 patients 
(12.9%) (Supplementary Appendix  2). Throughout the 
follow-up period, all complications were temporary and did 
not have any permanent impact on the overall condition of 
the patients.

Final histopathological findings following the initial 
lobectomy or isthmolobectomy are shown in (Supplementary 
Appendix 3). This study found that 12 subjects (38.7%) had 
nodular goiter, with no frozen biopsies conducted during 
surgery. Four of nine subjects with papillary carcinoma 
were identified with specific subtypes, which were two 
cases of tall cell variants and two with ETE. These four 
subjects subsequently underwent completion thyroidectomy 
in the second week following the initial procedure. Based 
on AMES classification, completion of thyroidectomy was 
deemed unnecessary for other cases categorized as low risk. 
The mean size of malignant nodules was 1.5 ± 1.4 cm.

Table 2 illustrates subjects’ satisfaction, with a majority 
(65.6%) expressing being “Very Satisfied.” Recurrence was 
evaluated based on clinical symptoms and routine imaging 
such as thyroid ultrasound, with a mean follow-up period 

of 7.29 ± 7.03 months (range 1–24 months). Three subjects 
experienced tumor recurrence: one (3.2%) on the tumor 
bed and two (6.5%) on the contralateral side, as shown in 
(Supplementary Appendix 4).

Discussion

Conventional open thyroidectomy often results in scarring 
and neck skin contractures, which may be aesthetically 
unpleasant for patients [2]. Sun et al. highlighted the high 
incidence of keloid in the Asian population, which leads to 
significant morbidity in younger women [12]. To address 
these concerns, remote access surgical techniques have been 
developed as an innovative solution to minimize scarring.

The concept of remote access surgery emerged in the 
1980s, with the first head and neck endoscopic-assisted 
procedure performed by Gagner in 1996 [3]. Several portals 
for endoscopic thyroidectomy have since been introduced, 
including the transaxillary, axillary-breast-shoulder, 
retroauricular, and transoral routes [13]. The retroauricular 
approach began to develop when the transaxillary approach 
caused dramatic complications, which may be attributed to 
higher body mass indices [14]. Meanwhile, the retroauricular 
approach received considerable attention regarding its 
combination of Terris’ facelift parotidectomy, Chung’s 
gasless robotic thyroidectomy, and Lee’s retroauricular 
insufflation which was expected to be safer [1, 14–16].

The retroauricular approach provides a shorter and 
more direct route to the neck, requiring minimal dissection 
and providing adequate working space [2]. In a prior 
study, the area of dissection required in the retroauricular 
approach is 38% less than that in the transaxillary approach, 
potentially minimizing tissue trauma [17, 18]. Despite the 
unconventional positioning of the operator cranial to the 
thyroid, the familiarity of the facelift incision to head and 
neck surgeons is advantageous [2, 14].

According to The Global Cancer Observatory in 2020, 
in Indonesia, thyroid cancer ranks 12th among all cancers 
[19]. Dating from 2012 to 2016, there were 7,384 outpatient 
thyroid cases in Dr. Cipto Mangunkusumo General Hospital, 
a national referral hospital in Indonesia, with approximately 
68.7% being thyroid nodule cases [20].

Table 1  Surgical outcomes

Variable Findings

Surgical procedure
Isthmolobectomy 26 (83.9%)
Lobectomy 5 (16.1%)
Converted to open thyroidectomy 1 (3.2%)
Intraoperative outcomes
Operative time, mean ± SD (range), minutes 154.2 ± 21.3 (135–230)
Surgical pocket creation 47.3 ± 7.2 (35–64)
Endoscopy 92.2 ± 18.1 (65–160)
Blood loss, mean ± SD (range), mL 69.2 ± 52.1 (10–200)
Postoperative outcomes
Length of stay, mean ± SD (range), days 4.7 ± 2.2 (2–14)
Drain placement, mean ± SD (range), days 3.4 ± 0.99 (2–5)
Drain production amount, mean ± SD 

(range), mL
50.7 ± 40.5 (12–195)

VAS day one, mean ± SD (range) 4.23 ± 0.15 (4–7)
VAS day seventh, mean ± SD (range) 2.24 ± 0.51 (1–3)

Table 2  Overall satisfaction of the subjects

Scar appearance satisfaction scale (6 months) N (%)

Very satisfied 17 (65.6%)
Satisfied 13 (41.9%)
Unsatisfied 1 (3.2%)
Dissatisfied 0 (0)
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As an initial investigation, we conducted gasless 
endoscopic lobectomy and isthmolobectomy using the 
retroauricular approach in 31 female subjects presenting 
with thyroid nodules, with an average participant age of 
35 years. Given the concern for malignancy, the subjects 
were monitored for two years.

Regarding surgical outcome, blood loss, length of 
stay, drain placement, and postoperative pain were within 
good ranges. In this study, the mean total operative time 
was 154.2 ± 21.3 min, which comprised 47.3 ± 7.2 min of 
surgical pocket creation and 92.2 ± 18.1 min of endoscopic 
thyroidectomy procedure. The additional time needed for 
skin flap elevation and working space creation contributed 
to longer operation time compared to the conventional 
method. However, the surgical pocket creation provides 
an adequate working space; hence the tumor size is not a 
limitation of this study. Notably, Yulian, et al. highlighted 
tumor size as a limitation in the axillary-breast-shoulder 
approach; therefore, gas insufflation is needed to provide a 
large working space [8].

In our study, we observed a prolonged mean operative 
time. In comparison to procedures such as transoral 
endoscopic or robot-assisted thyroidectomy, our approach 
required less time than the bilateral axillo-breast approach 
(BABA), which averaged 190 min [21]. However, it exhibited 
a longer duration to the transoral endoscopic thyroidectomy 
vestibular approach (TOETVA) at 134.11 ± 31.48 min and 
the breast at 84.70 min [22, 23].

Comparing our findings to other studies on retroauricular 
endoscopic thyroidectomy, our results were like those 
reported by Lee et al., where the mean total operative time 
was 152 ± 48 min. In their study, the mean flap creation 
time was 75 ± 24 min, and the mean endoscopic procedure 
time was 58 ± 18  min [18]. Similarly, the endoscopic 
cephalic access thyroid surgery (EndoCATS) utilizing the 
retroauricular approach reported a mean operation time 
of 132.79 ± 50.52 min [24]. However, it was longer than 
the Minimally Invasive Video-Assisted Thyroidectomy 
(MIVAT) reported in Miccoli’s study (1999) at 87 min or 
in Berti’s study (2004) at 56.90 min [25, 26]. Although our 
operative time was long, it is expected to decrease after with 
increasing case volume [27].

The major limitation of this method comes from the 
necessity of bilateral retroauricular incision when total 
thyroidectomy is indicated [18]. Other limitations include 
2-dimensional visualization, limited instrument movement 
due to the rigidity of the endoscope, the fulcrum effect, and 
potential collisions between the operator and assistant [2, 
28]. Overcoming these limitations necessitates surgeons' 
proficiency in handling endoscopic instruments and 
familiarity with the endoscopic surgical view [29].

Robotic systems are anticipated to address these 
limitations by enhancing the maneuverability of robotic 

arms in comparison to conventional rigid endoscopic 
instruments [2]. However, their accessibility remains limited 
in many medical facilities, especially in developing nations 
[2]. Yoo, et al. reported that the average cost of endoscopic 
thyroidectomy was $829, significantly lower than robotic 
thyroidectomy which costs eight times as much yet yields 
equivalent outcomes [2]. In our investigation, the endoscopic 
approach remains cost-effective and worthy of further 
advancement.

Despite the numerous advantages of this approach, 
prioritizing patient safety remains paramount in this 
study. We observed several complications, including voice 
hoarseness, earlobe numbness, transient mouth corner 
deviation (MCD), tracheal injury, skin flap necrosis, and 
hypertrophic scarring. Despite this being our inaugural 
experience with the retroauricular approach, no instances 
of mortality or permanent complications occurred.

The occurrence of voice hoarseness, a common 
complication following thyroidectomy procedures, warrants 
further discussion. Partial necrosis of the skin flap in one 
subject along the angular margin of the incision was noted, 
highlighting a potential complication associated with the 
surgical technique. Previous studies have suggested that 
modifying the angle of the incision and ensuring adequate 
thickness of the cutaneous flap can mitigate the risk of 
necrosis [30].

Regarding the observed high number of vocal cord 
paralysis (VCP) cases, it is crucial to consider potential 
contributing factors. Voice hoarseness, which manifested 
in 4 patients (12.9%) in our study, is a well-recognized 
complication following thyroidectomy. All patients 
underwent postoperative laryngoscopy during the 
follow-up period, confirming the temporary nature of the 
condition. These cases were resolved in 3, 4, 6, and 8 weeks, 
respectively.

Several factors may contribute to the occurrence of 
voice hoarseness post-thyroidectomy, including thermal 
damage from the use of ultrasonic scalpels and limitations 
in instrument movement within the surgical site. These 
factors can potentially affect the integrity of the recurrent 
laryngeal nerve, resulting in temporary vocal cord paralysis 
and subsequent voice hoarseness.

One subject (3.2%) experienced 1 cm perforation on the 
anterior side of the trachea. The injury was detected early 
during the procedure, then surgery was converted to open 
thyroidectomy. This event occurred to the initial subject of 
this study. Later, the injury healed well and the subject was 
fully recovered during the follow-up period. Early diagnosis, 
proper preparation, and effective communication within the 
surgical team are the keys to the successful management of 
tracheal injury [31].

Earlobe numbness (9.6%) and MCD (6.4%) were specific 
complications that occurred due to the transient damage 
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of the nerve from the dissection area of the retroauricular 
approach. Temporary MCD was the result of indirect injury 
of the marginal mandibular nerve, meanwhile, the earlobe 
numbness was the result of indirect injury to the GAN 
[18]. To prevent numbness around the earlobe, surgeons 
can carefully preserve the sensory nerves overlying the 
sternocleidomastoid muscles which innervates the region 
during the elevation of the long and wide skin flap. Direct 
identification along the mandible angle from the parotid 
gland or upward retraction after ligation of the facial vein 
may lower the risk of marginal mandibular nerve injury [32]. 
In this study, these complications were managed with pain 
control and reported to be normal within four weeks after 
surgery.

The white arrows show minimal scar appearance.
The postoperative scar appearance is shown in Fig. 4. 

Most subjects (65.6%) were very satisfied with the 
scar appearance. Several studies also showed subjects’ 
satisfaction with the scar appearance resulting from the 
retroauricular approach [2, 5, 13, 18]. This is probably 
because in retroauricular thyroidectomy, the scar is hidden 
by hair and placed in a location that cannot be seen with a 
mirror. One patient (3.2%) was unsatisfied because of the 
keloid. Keloids are prone to occur in Asians and Africans, 
including Indonesians [12].

The follow-up was continued for two years after the 
postoperative period, considering there were six subjects 
(19.3%) having adenomatous goiter with focus papillary 
carcinoma, nine subjects (29%) with papillary carcinoma, 
and one subject (3.2%) with Hashimoto thyroiditis. 
Originally, endoscopic thyroidectomy was safe and 
feasible for benign thyroid nodules and controversial for 

malignancy case management [33]. Kitano et  al. noted 
that an endoscopic approach in thyroid malignancy cases 
can be performed when the patients are < 45 years old, the 
tumor size is < 2 cm, and no evidence of lymph node or local 
invasion [34]. In several studies, technical safety between 
open and endoscopic thyroidectomy is not significantly 
different in malignancy cases [33, 35, 36].

In our study, one subject (3.2%) out of 31 experienced 
tumor recurrence at the site of the original tumor bed. This 
finding aligns with previous studies reporting cases of 
tumor seeding around the tumor bed, possibly due to tumor 
spillage during manipulation or traumatic handling of the 
tumor, particularly in cases where surgeons are less familiar 
with the endoscopic technique [37, 38]. Bakkar et  al. 
study in robot-assisted thyroid surgery (RATS) suggested 
the importance of careful patient selection, especially in 
high-risk tumors which need adherence to fundamental 
onco-surgical principles, such as ensuring adequate local 
control and direct exposure of the lesion during surgery. 
The fractured specimen retrieved in two fragments in 
Bakkar’s may have contributed to track seeding, suggesting 
that routine retrieval of resected specimens using a bag, 
regardless of their nature and size to mitigate this risk. 
Furthermore, the consideration of converting to conventional 
open thyroidectomy in the event of a fractured surgical 
specimen is deemed a reasonable adaptation [39].

Two subjects (6.5%) in our study experienced tumor 
recurrence on the contralateral side. This recurrence 
may be attributed to the multicentricity characteristics of 
papillary carcinoma, despite being classified as low risk 
[40]. Nevertheless, while endoscopic thyroidectomy (ETE) 
management in the retroauricular approach demonstrates 
technical feasibility and safe intraoperative outcomes with 
comparable surgical outcomes, the oncologic safety of the 
procedure for thyroid cancer warrants further investigation 
[36].

Considering the standard of care until recently, total 
thyroidectomy (TT) followed by adjuvant radioactive 
iodine (RAI) has been advocated for patients with 
differentiated thyroid cancer (DTC), resulting in excellent 
prognosis with a 10-year overall survival of 98–99% and 
recurrence rates of 1–3% in low-risk DTC cases [41]. 
However, recent studies have shed light on the comparative 
outcomes of hemithyroidectomy (HT) versus TT. Notably, 
one study found that the HT cohort exhibited higher 
10-year recurrence rates of 18.3% compared to 7.5% in 
the TT cohort (hazard ratio, HR 1.71, p = 0.003). [42] 
Subsequent reanalysis of the same data also highlighted 
that TT was associated with better overall survival in 
patients with papillary thyroid cancers (PTC) > 2 cm when 
considering histological data (HR 1.53, CI 1.06–2.19, 
p = 0.023). [43, 44] Furthermore, a systematic review of 
included studies reporting recurrence data revealed pooled Fig. 4  Postoperative scar appearance



Updates in Surgery 

recurrence rates of 9.0% for HT compared to 7.4% for 
TT, indicating a significantly higher risk of recurrence 
associated with HT (odds ratio, OR, 1.45; CI 1.16–1.81, 
p = 0.001). [45] These rates, in comparison, suggest that 
our study’s recurrence rate is not notably elevated.

We realize that our study has limitations. This is an 
early study using a retrospective design and a small number 
of subjects at a single institution with a relatively short 
follow-up. Prospective randomized controlled studies to 
specifically compare the tumor recurrence and long-term 
safety of this method are necessary. However, we are thrilled 
to share our early experiences in improving a surgical 
technique in the interest of patient treatment and satisfaction.

Conclusion

Our study has shown that endoscopic thyroidectomy via 
retroauricular approach is safe, feasible, and esthetically 
acceptable as an alternative to the conventional one. Gas 
insufflation is not necessary in this approach. A high-
volume surgeon in conventional open thyroidectomy 
is needed to minimize the number of mortality and 
complications in the endoscopic approach. In the 
oncological aspect, the follow-up period needs to be longer 
to evaluate the tumor recurrence. Thus, we recommend an 
extended follow-up period of up to ten years and a larger 
case volume to provide a better representation of subjects 
who undergo a retroauricular approach.

The findings of this study underscore the importance 
of exercising caution when considering the gasless 
retroauricular approach endoscopic isthmolobectomy due 
to the observed high number of complications. While this 
approach offers potential benefits, such as reduced scarring 
and improved cosmetic outcomes, the occurrence of 
numerous complications emphasizes the need for meticulous 
patient selection, thorough preoperative evaluation, and 
careful surgical technique. Further research and refinement 
of surgical protocols may help mitigate the incidence of 
complications and enhance patient safety in the future.

Supplementary Information The online version contains 
supplementary material available at https:// doi. org/ 10. 1007/ 
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