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Introduction

Cunchuan Wang reported a transoral  endoscopic 
thyroidectomy vestibular approach (TOETVA) in 2012 (1), 
and the modification of that approach, currently known 
as TOETVA was first reported by Angkoon Anuwong in 
2016 (2). This approach has gradually become accepted 
worldwide and has quickly become a widely discussed topic 
due to the advantage of leaving no scars.

The use of TOETVA is limited to some extent. 
According to the criteria from different centers, most 
agree that the thyroid gland should be small enough, <25– 
40 mL, depending on the center (3-6), otherwise it is 
difficult to resect the tissue under endoscopy and more 
difficult to remove in a transoral way.

However, with meticulous dissection of the mental 
nerve and a lateral approach to the thyroid gland, on 20 
September 2019, we successfully completed TOETVA for 
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a female patient with a history of keloid scarring and a large 
goitre measuring 205 mL (Class III goitre). We present a 
video of this case report (Video 1).

We present the following article in accordance with 
CARE reporting checklist (available at http://dx.doi.
org/10.21037/gs-20-147).

Case presentation

A 53-year-old female with a previous history of a chest 
keloid presented with neck swelling (Figure 1A,B). 
Three years prior she had been treated for a diagnosis of 
Hashimoto’s thyroiditis (HT) and regularly used 25 μg 
levothyroxine per day. One year ago, the neck swelling 
worsened and she was treated with an increase dose of  

100 μg L-thyroxine per day. During that time, local 
surgeons suggested she have a thyroidectomy but she 
refused because of the fear of having a scar and a keloid. 
In September 2019 she went to our hospital for further 
treatment. She did not complain about dysphagia or 
dyspnea. The Swallowing Impairment Score [SIS-6, to 
evaluate the degree of swallowing disorder (7)] was 4 points. 
The ultrasound image showed that the left thyroid lobe 
was 70 mm × 46 mm × 35 mm; the right lobe was 66 mm ×  
43 mm × 33 mm and the isthmus of the thyroid was 20-mm 
thick. No nodules were found in either lobe. A CT scan 
found that the upper pole of left gland was higher than the 
level of the hyoid bone (Figure 1C,D). The patient was very 
eager for TOETVA and was informed of the risk that the 
procedure might change to open thyroidectomy (OT) if the 

Figure 1 Appearance and CT scan before surgery. (A,B) Chest keloid and neck swelling were clearly seen; (C,D) CT scan showed the left 
upper pole was higher than the hyoid bone.
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tissue was too large to remove.
There were no abnormal findings from a flexible 

nasopharyngeal laryngoscopy. Thyroid hormones were 
thyroglobulin (TG): 0.036 ng/mL, total thyroxine (TT4) 
8.848 μg/mL, total triiodothyronine (TT3) 0.920 ng/mL,  
thyroid-stimulating hormone (TSH) 0.267 μIU/mL, 
thyroid peroxidase antibody (TPO-Ab) 68.221 IU/mL, and 
thyroglobulin antibody (TG-Ab) 78.112 IU/mL. Other 
preoperative examinations showed that she could tolerate 
general anesthesia. The principal surgeon who performed 
this operation had extensive experience (over 400 cases).

All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee(s) and 
with the Helsinki Declaration (as revised in 2013). Written 
informed consent was obtained from the patient.

Methods

Preoperative preparation

No oral infection was found. The patient had a general 
endotracheal anesthesia through oral intubation in a supine 
position with a pillow placed under her shoulder. Because 
the incision was in the oral cavity (which might cause 
infection), an intravenous infusion of cefamandole was 
prepared to use during the surgery.

Mental nerve dissection

After disinfection three times, the main surgeon sat near 
the patient’s head and one assistant sat on the left side of 
the patient. The lower lip was retracted by the assistant to 
expose the oral vestibule.

The process of mental nerve dissection has been 
described in detail by Peng et al. (8): the design of the 
incision began at the midpoint of the vestibule about 1cm 
inferior to the gingival edge. A curved mosquito forceps 
was used for separating the submucosa, and the incision 
was lengthened horizontally from both ends of the mucosa 
incision. The branches of the mental nerves were exposed. 
Muscle was incised at the middle of the vestibule under the 
mucosa incision and separated downward to the mandible 
surface. 

Building working space

Expansion solution with a volume of 5 mL (1 mg adrenaline 

in 500 mL saline) was injected subcutaneously from the 
chin to the hyoid bone. A blunt tip dilator was then used 
for creating a subcutaneous tunnel towards suprasternal 
fossa. After two 5-mm trocars were separately inserted into 
the inner side of the inner branches of the mental nerve 
and a 10-mm trocar was inserted into the middle tunnel, 
CO2 with a constant pressure of 6 mmHg was injected into 
the space. An electrocoagulation hook diathermy and an 
ultrasonic scalpel were alternately used to reduce bleeding. 
The space was established down to the sternal notch with 
the lateral border at the sternocleidomastoid muscles. The 
middle of the anterior neck skin was lifted with a Vicryl 
Plus suture 4-0 (Ethicon, Inc.) and fixed to an arc-shaped 
omnidirectional fixed device above the patient’s neck. This 
arc-shaped omnidirectional fixed device was first used in our 
study in 2017 (9) (patent: No. 201821210473.4 registered 
under China).

Resection of right thyroid gland and isthmus

The linea alba was incised. After separation from the 
right gland, the strap muscles were then retracted to the 
right with a 4-0 suture fixed to the arc-shaped device. 
The pyramidal lobe was separated from the trachea by 
an electrocoagulation hook diathermy. An atraumatic 
grasping forceps was used for grasping the right thyroid 
gland. Part of the sternothyroideus was resected for a better 
view. After the superior thyroid artery and veins were 
severed, the upper pole can be separated completely. The 
recurrent laryngeal nerve (RLN) was carefully identified 
with the help of intraoperative neuromonitoring (IONM). 
Berry’s ligament was cut. After resection the gland was 
not immediately removed from the workspace. If it had 
been removed, the oral incision would need to have been 
enlarged, which would then cause CO2 leakage.

Resection of the left thyroid gland

As the upper pole of left gland was at the level of the hyoid 
bone shown in the CT, it was difficult to expose it in a 
traditional way as it was for the incision of the right lobe. 
Therefore, we decided to use “the lateral approach to the 
thyroid gland” (10): The boundary between the lateral strap 
muscles and the medial sternocleidomastoid muscle was 
opened using the electrocoagulation hook. The omohyoid 
muscle was in the way, so it was transected. The potential 
space between the left gland and the left strap muscles was 
then opened from the lateral side to the medial side and the 
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upper pole of the thyroid was then revealed. The following 
steps were similar to those used for the right lobe. There 
was some residual tissue. The parathyroid and the RLN 
were carefully identified and protected under IONM. 

Removal and measurement

The left gland was put into a specimen bag and then 
removed through the subcutaneous tunnel which was 
originally used for the 10-mm trocar insertion. Because 
the size of tissue was large, we extended the tunnel along 

the surface of the mandible. The tunnel was enlarged near 
the two sides of the mental foramen with an electrotome. 
Therefore, it became easier to remove the entire tissue. 
In addition, there was a certain position for its taking out, 
which was “let the thinner part go first and vertically”, 
otherwise it might be difficult to deliver the specimen  
(Figure 2). The right lobe and isthmus were removed 
successfully in the same way by using a new specimen bag.

There was still some residual tissue which needed to be 
removed. However, the tunnel needed to be enlarged for 
removal, which would surely have cause air leakage. Thus, 
the 10-mm trocar was wrapped with a latex glove, so that 
the tunnel could be sealed to solve this problem. As the 
main part of the gland was taken out, the working space was 
spacious and the residual tissue was easily removed and was 
taken out in a new specimen bag.

The left gland measured 7.7 cm × 5.4 cm × 4.0 cm 
(without its residual tissue) (Figure 3A), a volume of 90 mL 
(with the residual tissue). A measuring vessel containing 
normal saline was used for measuring its volume (minimum 
scale: 5 mL, approximate read: 1 mL). The right gland and 
isthmus measured 10.1 cm × 9.0 cm × 4.0 cm (Figure 3B), 
a volume of 115 mL. Both were sent for fast pathological 
examination, and there were no malignant findings.

Closure

The operational space was flushed with sterile water and 
then bleeding was meticulously checked and stopped. 

5.0 cm

a b c

5.4 cm

10.1 cm

9.0 cm

7.7 cm

BA

Figure 2 How to pull out the Class III goitre. a: correct position 
of right lobe and isthmus; b: correct position of left lobe; c: wrong 
position of left lobe. Red dash lines represent the boundary of 
tunnel in this case. Blue dash lines represent the boundary of 
tunnel in a normal case. 

Figure 3 Thyroid gland. (A) Left lobe; (B) right lobe and isthmus.
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Figure 4 Appearance in postoperative month 3, no scar, no neck swelling. (A) Front view; (B) side view.

According to our previous study of the drainage in 
TOETVA, the volume of the patient’s drainage was 
estimated to be greater than 150 mL in total (11). Thus, we 
considered it safe to install a drain. A central venous catheter 
was used as a drain tube. (Brand: Tuoren, outer diameter 
1.7 mm, inner diameter 1.0 mm), which would result in 
a smaller scar than a normal drainage tube (11). After the 
oral incision was sutured with a running sutured using 5-0 
absorbable suture material, the catheter was connected to a 
high negative drainage bottle (Brand: German Pfm Medical 
Mepro Gmbh, volume: 400 mL, pressure: 98 kPa). There 
was about a 50 mL blood loss. The whole operation time 
was 195 min.

Postoperative management

The patient was allowed to have a liquid diet 6 hours later. 
During the first day an ice compress was put behind the 
chin to relieve swelling. Her pain score was assessed by 
using the Visual Analogue Scale/Score (VAS) that ranges 
between 0 to 10. The lower the score, the less pain she 
experienced. In the first postoperative day (POD1), the VAS 
was 3 points. It had dropped to 1 when she was discharged 
on the third postoperative day (POD3). Although she did 
not complain about hoarseness, her vocal cord function was 
still checked by laryngoscopy the next day, and showed a 
normal result. Intravenous antibiotics were given for 3 days 
to prevent infection and intravenous calcium for 2 days to 
prevent temporary low calcium. The drainage tube was 

removed 3 days after the operation and the total drainage 
volume was 180 mL. A blood test of thyroid function in 
the third day showed normal parathyroid hormone (PTH) 
(30.67 pmol/L) and Ca2+ (2.4 mmol/L).

Follow-up

No complications developed. She was asked to take 100 μg 
levothyroxine everyday and to exercise the neck everyday. 
She was very satisfied with the operation. Figure 4 shows 
her appearance in postoperative month 3 (POM3). A tiny 
scar left by the drain disappeared and her SIS-6 dropped to 
1 point after one month of her discharge.

The sensation of skin (lower lip, chin, under the chin) 
was measured for several aspects (touch, pain, temperature) 
times different times (pre-operation, POD1, POD3, POM1, 
POM3) to assess mental nerve injury. This method was 
originated by Bartling et al. (12) and then refined for our 
study. A cotton swab lightly touched on the left side of the 
lower lip, and then touched the right side. She was asked 
whether she could tell the two-point discrimination. If yes, 
the distance between two points was gradually reduced until 
the patient could not discriminate two points of contact. 
The distance was recorded as the minimal identifiable 
distance in millimeter (Table 1). A similar technique was 
used to test for the ability to perceive pain; but a 27-gauge 
needle was used instead of swabs. For the temperature 
test an iced metal stick and a warm metal stick (about 43 
centigrade) were used. 
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Table 1 The sensation of skin using the method of “two-point discrimination” to evaluate the mental nerve injury in a patient after TOETVA

Minimal 
identifiable 
distance (mm)

Lower lip Chin Under the chin

Touch Pain
Temperature

Touch Pain
Temperature

Touch Pain
Temperature

Ice Warm Ice Warm Ice Warm

Pre-op 3 4 4 4 5 5 5 5 6 6 5 6

POD1 12 14 13 13 15 15 15 15 20 18 18 18

POD3 9 12 12 12 12 12 12 13 17 15 15 15

POM1 6 7 6 6 8 7 7 7 10 10 10 10

POM3 5 5 4 4 5 6 5 5 7 7 6 6

Pre-op, pre-operation; POD1, post-operative day 1; POD3, post-operative day3; POM1, post-operative month 1; POM3, post-operative 
month 3. TOETVA, transoral endoscopic thyroidectomy vestibular approach.

Table 2 Indication of TOETVA reported in various literature concerning the size of thyroid gland 

Study

Benign DTC

Volume
Thyroid 

diameterNodule 
size

Retrosternal 
goiter

Tumor size 
Central cervical lymph 

node metastasis

Chinese experts consensus 
(2018 version) (3) 

≤4 cm ≤4 cm ≤2 cm ≤2 cm and no 
confluence

Less than or equal to the Class 
II goiter

-

Zhang 2019, (4) <3.5 cm – – – <25 mL ≤10 cm

Qu 2018, (5) ≤5 cm – ≤2 cm – Less than the Class III goiter –

Garstka 2019, (6) ≤5 cm – ≤2 cm – <40 mL –

Peng 2017, (9) ≤5 cm – <2 cm – – –

Peng 2020, (8) ≤6 cm – <2 cm – – –

Jongekkasit 2019, (13) – – <2 cm – – –

Wang 2016, (14) – – <2 cm – – ≤8 cm

“–”: data was not mentioned. Class II goiter: the goiter can be seen and touched on the neck, but not exceeding the outside of 
sternocleidomastoid muscle; Class III goiter: the goiter can be obviously seen and touched on the neck, and exceeding the outside of 
sternocleidomastoid muscle. DTC, differentiated thyroid cancer; TOETVA, transoral endoscopic thyroidectomy vestibular approach.

The blood test on POM3 showed; TG <0.04 ng/mL, 
TT4 7.17 μg/mL, TT3 0.73 ng/mL, TSH 18.32 μIU/mL, 
TPO-Ab 8.894 IU/mL, TG-Ab 6.256 IU/mL, and PTH 
64.2 pg/mL. The levels of TPO-Ab and TG-Ab were much 
lower than the preoperative levels.

Discussion

Indications for TOETVA

Unlike OT, the limited working space and endoscopic 
technique restricts the indication for TOETVA. The 
indications according to the size are listed in Table 2. Other 

indications: no evidence of clinical or radiographic lateral 
nodal metastasis or distant metastasis and no previous 
surgery or radiation of the neck (3-6,8,9,13,14). No severe 
oral cavity infection, such as an abscess (3,5,13). No 
invasion of the esophagus or trachea (4,8,9). No history of 
chin augmentation by a silicone implant (13). 

In this case, we challenged the current indications 
and succeeded. This success resulted from not only our 
technique but also from the patient’s strong wishes and their 
trust, which was appreciated. 

The actual size of the thyroid tissue was larger than 
what it was measured by ultrasound in this case, and this 
statement was also reported in Hongjuan’s study (15). 
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Possible reasons include the depth which the probe could 
detect was limited because her thyroid tissue was thick 
and behind the strap muscles. Thus, the boundaries of 
the posterior surface of the thyroid could not be clearly 
detected with ultrasound.

Mental nerve dissection

This technique was first mentioned by Xiaowei Peng and 
colleagues in 2017 (9). In 2019 he conducted a further 
study (10), a comparative trial between one group with 
mental nerve dissection and another group with the 
conventional three incisions, the most commonly known 
way of incision in TOETVA (3,13,16). He pointed out its 
three advantages: to protect the mental nerve, to facilitate 
specimen removal, and to avoid the “chopsticks effect” (the 
interference between the endoscopic appliance in each 
hand and the endoscope). 

It is our experience that an injury to the mental nerve 
can numb the mucosal and cutaneous surfaces of the lower 
lip and chin for 6–12 months. On the contrary, those whose 
mental nerve is not injured commonly feel a numb lower lip 
during the first month after the operation and this feeling 
is relieved during the first 3 months or sooner (8). In this 
case, the patient’s mental nerve was dissected and protected 
during the operation. In the follow-up period we measured 
the numbness of different areas (lower lip, chin, under the 
chin) of innervation by the mental nerve as a measure of 
nerve injury. This method was feasible and straightforward. 
She complained about lip numbness during POD1, but it 
gradually resolved in POM1 and almost became normal in 
POM3.

During the specimen removal the distance between both 
sides of her mental nerve was 5.0 cm, so the thyroid gland 
had to go through a narrow subcutaneous tunnel. We were 
cautious not to enlarge the tunnel to the two sides of the 
mental foramen unless the mental nerve had been carefully 
dissected. In this case, the tunnel was enlarged at the two 
sides of the mental foramen with an electrotome to make 
a better delivery for the large thyroid gland (Figure 3). 
Although dragging the nerve could not be avoided during 
the removal of the specimen bag due to the large size of 
tissue, we were sure that the integrity of the nerve was 
protected.

Additionally, there was little “chopsticks effect” in this 
case according to the main surgeon’s perception. Because a 
larger incision can increase the mobility of the upper lip (the 
lip could be dragged to the level of the chin or even under 

the chin), compared to the conventional three incisions, 
the mobility of the two 5-mm trocars increased and the 
chopsticks effect was minimized. 

Lateral approach to the thyroid gland

This approach has been used in OT in cases where the 
upper pole of the thyroid was difficult to expose (10,17), but 
it was not yet reported for use with TOETVA. To expose 
the upper lobe, it is more common to incise the cervical 
linea alba and to retract the strap muscles to the affected 
side, as we did while resecting the right thyroid gland in this 
case. However, for the left lobe the upper pole was large 
and at a high level to the hyoid bone. It was hidden beneath 
the strap muscles and could not have been thoroughly 
exposed no matter how hard the strap muscles were dragged 
if we had used a traditional approach like the right lobe. It 
was hard to visualize the left upper pole with the endoscope. 
Nor could it be seen by direct vision through the incision. 

Therefore, the approach of the lateral strap muscles was 
applied. As is shown in the video, we grasped a part of the 
gland and the upper pole was dragged by its near tissue. It 
could not be seen thoroughly until it was fully dissected. If 
we loosened the grasp, the upper pole would retract back to 
its original position and be hidden. The first assistant also 
played an important role during this procedure, and had 
to know how to control the endoscope well to provide a 
better field of vision. The upper parathyroid gland was also 
preserved. In conclusion, this approach can be used not only 
in OT but also in TOETVA, which makes the dissection of 
the upper pole easier and safer.

Other discussion

IOMN has always been recommend in thyroid surgery for 
navigation and confirmation of the functional integrity of 
the RLN during both OT (18) and TOETVA (19). We 
highly recommend the use of IONM in cases like these. 

HT is the most common endocrine disorder, as well as 
the most common cause of hypothyroidism. The fibrous 
variant of HT is characterized by an enlarged, hard, 
and lobulated thyroid (20). In this case, the patient had 
hypothyroidism for years and the size of the goitre gradually 
grew, which met the indication of thyroidectomy. Luckily, 
the thyroid gland was not stiff according to the surgeon’s 
observations. Elastography can assess the risk of malignancy 
and provides information about the degree of hardness in 
tissue (21). However, we did not apply elastography before 
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the surgery to quantify the stiffness of the goitre, which was 
a deficiency. 

Thyroid hormone tests showed a satisfying result during 
the third postoperative month, as the level of TPO-Ab and 
TG-Ab dropped compared with the preoperative results. 
This proved that subtotal/total thyroidectomy is still one of 
the effective treatment for HT (20).   

Additionally, we might have been too cautious about 
the postoperative treatment as we prolonged the use of 
antibiotics and intravenous calcium compared to other 
cases.

We do not recommend an unskilled surgeon perform this 
surgery on a patient with Class III goitre. We recommend 
that only those who have extensive surgical experience (at 
least 100 cases) proceed with this technique.

Conclusions

With the improved techniques above, it is possible to 
remove a benign goiter over 200 mL using TOETVA. 
By carefully designing the operative steps it is feasible to 
use the transoral approach in patients who have a benign 
thyroid disease with Class III goitre, if the patient strongly 
desires using this technique. Whether TOETVA can be 
applied in all the Class III goitre remains to be seen, far 
more clinical trials and evidence are needed. 
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