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Background. To date, no report has discussed endoscopic thyroidectomy using the oral vestibular
approach (ETOVA). The objective of this study was to evaluate the feasibility, safety, efficacy, and
cosmetic results of endoscopic thyroidectomy involving this surgical approach.
Methods. Twenty-four patients with benign thyroid nodules were randomized into the ETOVA (n = 12)
and the endoscopic thyroidectomy by areola approach (ETAA) groups (n = 12). Therapeutic effects were
assessed at follow-up by physical examination. All patients were followed to evaluate thyroid function
and scar formation from endoscopic treatment.
Results. Complete resection of all the lesions was performed endoscopically, and no conversion to open
surgery was needed. There was no difference between the 2 groups with respect to surgical time (60.4 vs
59.6 min), blood loss (10.8 vs 13.8 mL), postoperative hospital stay (4.9 vs 4.6 d), or cost of surgery
(17.6 vs 17.4 thousand yuan). Patients who underwent the areola approach had 3 scars, 10 3 2 mm,
5 3 1 mm, and 5 3 1 mm in size, all of which were visible at the 6-month follow-up. Patients in the
ETOVA group did not have any scars. Follow-up showed a significant difference (P = .019) in the
satisfaction score between the ETOVA (2.33 ± 0.65) and the ETAA group (1.58 ± 0.79). Imaging
showed that all patients had complete resection and no residual disease. Severe complications such
as subcutaneous accumulation of blood and fluid, superior or recurrent laryngeal nerve injury, and
parathyroid dysfunction were not observed.
Conclusion. ETOVA was found to be safe and feasible and did not leave any scars; however, large-scale,
randomized clinical trials are necessary for confirmation. (Surgery 2014;155:33-8.)
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CONVENTIONAL OPEN THYROIDECTOMY leaves scars over
parts of the neck. This can place a great psycholog-
ical burden on the patient. With economic deve-
lopment and improvements in lifestyle, patients’
demand for minimally invasive and esthetically
pleasing surgery has increased greatly. Endoscopic
treatment technology has obvious cosmetic advan-
tages over conventional open operative treatments.
Endoscopic surgery not only requires smaller
surgical incisions, but also facilitates faster recovery
and results in less postoperative scarring. Endo-
scopic surgical methods allow more hidden parts

of the body to be entered to reach the focus of
the thyroid through the subcutaneous tissue,
which leads to better cosmetic results.1

There aremany approaches for performing endo-
scopic thyroidectomies.These include thyroidectomy
through the neck,2,3minimally invasive video-assisted
thyroidectomy,4 subclavian approach,5,6 axillary
approach,7-9 axillary areola approach,10-12 chest and
breasts approach,12-14 complete areola approach,15,16

dorsal approach,17 and submandibular approach.18

These approaches allow the neck incision to be
shorter or grossly invisible; however, endoscopic
thyroid surgery still results in considerable surgical
scarring on the skin surface. Comparing the current
approaches of mature thyroidectomy, the complete
areola approach has the best cosmetic result.19-21 As
lifestyles have improved, so have cosmetic require-
ments for thyroidectomies, particularly among
female patients who desire hidden or no scars.
Endoscopic thyroid surgery through the oral cavity
has been reported.22-26 However, the channel for
observation is only 5 mm. Although the surgery is
scarless, the removal of the specimen is difficult.
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Postoperative swelling on the floor of the mouth is
severe, and there is a high conversion rate to open
surgery. Benhidjeb et al27 reported many difficulties
with this surgical method.

The present study was performed on patients
admitted to our hospital from November 2011 to
June 2012 with a goiter. A prospective, random-
ized, comparative study was performed between
patients undergoing the oral vestibular approach
(ETOVA) for endoscopic thyroid resection and
those undergoing the complete areola approach
for endoscopic thyroidectomy to evaluate the
feasibility, safety, efficacy, and cosmetic results of
endoscopic thyroid resection.

MATERIALS AND METHODS

Patients. From November 2011 to June 2012, 24
consecutive patients were enrolled in a prospec-
tive, controlled clinical protocol approved by the
ethical committee of the First Affiliated Hospital of
Jinan University. All patients provided written
informed consent before beginning the study
and were randomly assigned to the treatment
groups. Patients were informed of the potential
risks and benefits of endoscopic thyroidectomy,
and written consent was obtained. Twenty-four
patients with a goiter underwent preoperative
physical examinations, B-ultrasonography, and
noncontrast computed tomography to determine
the disease focus, diabetes status, and malignancy
status. Biopsies were performed and the tissues
were sent for cytopathology (Table I).

Study eligibility criteria were as follows: (a) B-
ultrasonography and computed tomography sug-
gesting a benign tumor, which was confirmed by
cytopathology as nonmalignant. (b) Patient agree-
ment to minimally invasive endoscopic thyroid
resection. (c) Mass with a diameter not exceeding
6 cm with no skin damage over the neck or breast
area. (d) Generally good patient health with normal
heart and lung functions, normal tolerance to
anesthesia, andnormal coagulation. Study exclusion
criteria were: (a) Maximum diameter of mass
>6 cm with damage over the neck and breast area;
(b) patient indifference regarding unscarred skin
over the neck region; (c) advanced cardiac or
pulmonary disease; and (d) patient not surgical
candidate forminimally invasiveendoscopic surgery.

Treatment modalities. Endoscopic thyroidectomy
with a complete oral vestibular approach. The patient
was placed in a supine position with the neck tilted
and the head lifted. Nasotracheal intubation was
performed under general anesthesia. After con-
ventional disinfection, the surgeon stood over the
patient’s head. Oral disinfection was performed

twice with chlorhexidine. Then, the lower lip was
retracted, exposing the buccal cavity. An expansion
solution of 1 mg adrenaline in 500 mL saline was
injected down the middle of the buccal cavity
towards the neck. Subsequently, a 10-mm mucosal
incision was made in the oral vestibule parallel to
the incisors. Using a 10-mm trocar (puncture
cannula), the incision was punctured for observa-
tion, CO2 was injected and a constant pressure of
6 mmHg was maintained. Next, a 5-mm incision
was made on both sides of the mucous membrane
of the buccal cavity to allow placement of a 5-mm
trocar into the main and auxiliary operation holes.
A 10-mm endoscopic observation hole was placed
(Fig, A–C). Under direct vision using ultrasonic
scalpel separation of the jaw and neck, loose subcu-
taneous connective tissue of the suprasternal fossa
was removed. Both sides reached the sternocleido-
mastoid, and the subcutaneous gap was expanded.
An ultrasonic scalpel was used for dissection of the
anterior neck muscles. The infrahyoid muscle layer
and thyroid gland were revealed using an in vitro
suspension line retractor. The tumor was identi-
fied, and the thyroid isthmus was removed. Then,
the superior blood supply to the thyroid was
severed, and the thyroid suspensory ligament and
finally the inferior blood supply were severed.
Depending on the disease condition, resection of
the entire side of the thyroid gland was performed,
in some cases retaining only the recurrent laryn-
geal nerve and a small amount of gland. During
the separation process, the head of the ultrasonic
scalpel was maintained away from the trachea,
other glands, and nerves. This protected the para-
thyroid, recurrent laryngeal nerve, and trachea.
Under direct visualization, the resected tissue was
removed from the observation hole and sent for
pathologic examination. The surgical wound was
flushed with normal saline. The oral vestibular
wound was sutured close and a slight pressure
bandage was applied to the surgical site for 2 days.

Endoscopic thyroidectomy with a complete areolar
approach. After successful intubation after induc-
tion of general anesthesia, the patient’s neck and
shoulders were slightly raised. The patient was
prepped and draped in the usual sterile fashion
and the primary surgeon was positioned between
the patient’s legs and his assistants were on either
side of the patient. A curved, 10-mm incision was
made at the 2 o’clock position of the areola on the
right breast. An expansion solution of 1 mg
adrenaline in 500 mL saline was injected subcuta-
neously into the neck and chest regions. The neck
and chest regions were repeatedly subcutaneously
punctured with a blunt rod. Then, a 10-mm trocar
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