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Purpose: Endoscopic thyroidectomy using a cervico-axillary approach (CAA) provides
optimal visualization with a smaller dissection plane. Despite the excellent cosmetic results
and high patient satisfaction, the surgical and oncologic safety of CAA endoscopic surgery
has not been fully established. The present study evaluated the feasibility, safety, and
surgical outcomes of CAA endoscopic thyroidectomy.

Methods: From October 2009 to April 2012, 100 patients with papillary thyroid cancer
underwent CAA endoscopic thyroidectomy. Patient demographics, pathologic features,
and surgical outcomes including complications and recurrence were collected.

Results: CAA endoscopic thyroidectomy was successful in all patients, and none required
conversion to open thyroidectomy. All patients underwent ipsilateral thyroid lobectomy
with or without central compartment neck dissection. The mean tumor size was 1.0+0.6 cm
(range, 0.5~ 1.6), and 35.0% of tumors showed extrathyroidal extension. The mean
number of harvested lymph nodes was 4.1+4.4, and metastasis was found in 12.0% of
patients. The mean surgical time was 175.2+50.4 min, mean intraoperative blood loss was
42.5+69.2 ml, and the mean hospital stay was 3.3+0.6 days. There were five cases of
postoperative transient hypocalcemia and eight cases of vocal cord palsy. No permanent
complication or postoperative bleeding was observed. Patients continued to be seen for a
median period of 63.7 months, and no recurrence of thyroid cancer was seen.
Conclusion: CAA endoscopic thyroidectomy is a feasible and safe procedure for low-risk
thyroid cancer, with excellent cosmesis. 1t can be recommended as an alternative option for
selected patients with low-risk thyroid cancer.
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INTRODUCTION

The

worldwide in the last two decades.(7) The National Cancer

incidence of thyroid cancer has increased

Information Center of Korea indicates that thyroid cancer
is the most common cancer since 2009 and estimates
42,541 new cases in 2013.(2) Conventional open thyroi-
dectomy is the treatment of choice for thyroid cancer;
however, it may leave an undesirable scar in a highly visible

area.(3) As the prognosis of thyroid cancer is excellent and

most patients are young women, cosmetic issues are a
concern for many patients.(4) Scarring can further
decrease quality of life, and therefore considerable efforts
have been made to minimize neck scars, including the
development of endoscopic procedures.(5,6)

The first endoscopic neck surgery was described by
Gagner(”) in 1996. After Huscher et al(8 introduced
endoscopic thyroid surgery in 1997, endoscopic proce-
dures using various approaches have been developed.

Endoscopic procedures offer many advantages including
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excellent cosmetic outcomes, magnified operative view,
and decreased postoperative swallowing difficulties;
therefore, endoscopic surgery is considered a good treat-
ment option for benign thyroid disease.(3) In 2001, Miccoli
et al.(9) performed endoscopic thyroidectomy for low-risk
papillary thyroid carcinoma. To date, many pioneers have
shown the safety and feasibility of endoscopic thyroid
surgery for cancer.(4,70,11)

We reported our initial experience with endoscopic
thyroidectomy using a cervical approach in 2002.(/.2) After
several cases of endoscopic thyroidectomy using a cervical
approach, we developed the cervico-axillary approach
(CAA) to obtain optimal visualization with a smaller
dissection plane.(/3) Despite the excellent cosmetic
results and high patient satisfaction of CAA endoscopic
thyroidectomy, the surgical and oncologic safety of CAA
endoscopic surgery has not been fully established.(/4) The
aim of the present study was to evaluate the feasibility,
safety, and surgical outcomes of CAA endoscopic
thyroidectomy.

METHODS

The institutional review board approved this study. One
hundred patients with thyroid cancer underwent endo-
scopic thyroidectomy at a single hospital between October
2009 and April 2012. The indications of endoscopic
thyroidectomy were as follows: (1) well-differentiated
thyroid cancer without aggressive histology; (2) tumor size

<2 cm; (3) absence of gross invasion to the adjacent tissue;

Fig. 1. Position of endoscopic trocars at operation.

and (4) no evidence of cervical lymph node metastasis by
physical examination or image studies including ultra-
sonography and computed tomography. Informed consent
was obtained from each patient. All patients chose this
endoscopic procedure for cosmetic reasons.

1. Surgical procedure

The surgical technique of CAA endoscopic thyroi-
dectomy was previously described.(73) In brief, the patient
was placed in the supine position under general
anesthesia. The neck was extended and the skin was
prepared using routine procedures. A 2 cm-long skin
incision was made in the axilla. Dissection was performed
along the lateral border and above the fascia of the
pectoralis major and deepened toward the neck over the
clavicle. A 15 mm trocar for endoscopy was inserted and
fixed at the axillary incision. Three trocars (5 mm) were
inserted in the lateral neck, circumareolar area, and lateral
chest wall (Fig. 1). After insufflation of carbon dioxide gas,
the medial belly of the sternocleidomastoid muscle and the
strap muscles were dissected and elevated with a tagging
suture. The capsule of the thyroid lobe was dissected
sharply using an endoscopic hook and ultrasonic shears.
The superior and inferior thyroid arteries were identified
and ligated with ultrasonic shears after detection of the
recurrent laryngeal nerve (RLN). The ipsilateral thyroid
lobe and isthmic portion were detached from the trachea
and resected. When microscopic extrathyroidal extension
was suspected, ipsilateral prophylactic central node

dissection was performed. The specimen was placed in an
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Fig. 2. Operative view after CAA endoscopic thyroidectomy. CAA =
cervico—axillary approach.



Jeong Shin An, et al: Cervico-axillary Approach Endoscopic Thyroidectomy ¢ 21

Fig. 3. Postoperative neck scar after CAA endoscopic thyroi-
dectomy. CAA = cervico-axillary approach.

endopouch and removed through the axillary wound (Fig.
2). A closed suction drain was placed on the side of the
tumor, and the wounds were closed (Fig. 3).

2. Definition of complications

The vocal cords were examined using direct laryngo-
scopy 2 weeks after surgery. RLN injury was defined as a
postoperative laryngoscopic impairment of the motility of
the vocal cords. Permanent RLN injury was defined as
persistent impairment of vocal cord motility at 6 months
after surgery; otherwise, it was considered transient.
Serum levels of calcium, phosphorus, and ionized calcium
were measured on postoperative day 1. Postoperative
transient hypocalcemia was defined as a total serum
calcium level lower than 8.0 mg/dl with symptoms of
hypocalcemia. Hypopcalcemia was considered permanent
in patients who required calcium and/or vitamin D
supplementation for longer than 6 months after surgery.

3. Follow—up protocol

All patients were followed up at 2 weeks, 3 months, 6
months, and annually thereafter. Patients were treated
with levothyroxine for suppression of thyroid-stimulating
hormone. Follow-up tests included clinical examinations
for hypocalcemia, vocal cord motility, and a thyroid
function test including thyroglobulin and thyroglobulin
antibody. Ultrasonography for the detection of recurrence
was performed annually. In cases where vocal cord injury
was noted in the previous follow-up, the vocal cord was
re-examined. In cases where hypocalcemia was noted in

the previous examination, serum levels of calcium,

Table 1. Patient demographics and pathologic features

Characteristics

5:95
38.1+7.7
(range, 23~61)

Gender (male:female)
Age (years)

Extent of operation

Lobectomy only 54 (54%)

Lobectomy with central LN dissection 46 (46%)
Pathologic features

Tumor size 1.0£0.6

(range, 0.5~1.6)

Minimal extrathyroidal extension 35 (35.0%)

Central LN metastasis 12 (12%)
AJCC 7th tumor stage

I 90 (90%)

I 0 (0%)

1] 10 (10%)

vV 0 (0%)
Median follow-up (months) 63.7

(range, 0.7~88.4)

LN = lymph node; AJCC = American Joint Committee on Cancer.

phosphorus, and parathyroid hormone were also measured.

RESULTS

CAA endoscopic thyroidectomy was successful in all
patients, and none required conversion to open thyroidec-
tomy. All patients underwent ipsilateral thyroid lobectomy
with or without central compartment neck dissection
(Table 1). The mean age of the patients was 38.1+7.7 years
(range, 23~61). The mean tumor size was 1.0+0.6 cm
(range, 0.5~1.6). The ratio of minimal extrathyroidal
extension was 35.0%. Twelve patients (12.0%) showed
lymph node metastasis. The median follow-up period was
63.7 months (range, 0.7~ 88.4).

The data presented in Table 2 show the surgical
outcomes of CAA endoscopic thyroidectomy. The mean
operation time, defined as the time from skin incision to
skin closure was 175.2450.4 min. Blood loss was 42.5+
69.2 ml. The mean number of harvested LNs was 4.1 +4.4.
The mean hospital stay was 3.3+0.6 days. Postoperative
transient hypocalcemia occurred in five patients (5.0%). All
patients recovered from hypocalcemic symptoms at
discharge. Laryngoscopic examination revealed that eight
patients (8.0%) had unilateral vocal cord palsy, including

three cases of hoarseness. After 3 months, the hoarseness
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Table 2. Surgical and oncologic outcomes of CAA endo-
scopic thyroid lobectomy

Characteristics

Operative outcomes

Operation time (min) 175.2+50.4
Blood loss (ml) 42.5+69.2
Retrieved lymph nodes 41 +4 4%
Hospital stay (days) 3.3%£0.6
Postoperative complications
Transient RLN palsy 8 (8.0%)
Transient hypocalcemia 5 (5.0%)
Permanent RLN palsy 0 (0%)
Permanent hypocalcemia 0 (0%)
Bleeding 0 (0%)
Recurrence 0 (0%)

CAA = cervico—axillary approach; RLN = recurrent laryngeal nerve.
*For 46 patients in whom central lymph node dissection was
performed.

improved in all patients, and no patient showed vocal cord
palsy on laryngoscopic examination. There was no
recurrence of thyroid cancer among the patients.

DISCUSSION

The present study showed that CAA endoscopic
thyroidectomy can be safely performed in selected patients
with thyroid cancer. Various endoscopic thyroidectomy
techniques have been developed worldwide, including the
transaxillary approach (TAA), bilateral axillo-breast
approach (BABA), cervical approach, and transoral
approach.(/5-77) The advantages of an endoscopic
approach, such as a magnified view of thyroid anatomy
and enhanced lighting of the operative field, enabled the
early adoption and spread of endoscopic thyroidectomy. In
Korea, TAA and BABA are the most popular endoscopic
thyroid surgery procedures and over 1,000 cases have been
reported.(/8) Although these techniques show excellent
surgical and cosmetic outcomes, the wide dissection plane
remains a concern.(79)

In 2009, the CAA technique was developed to reduce the
dissection plane, resulting in a less invasive procedure.(Z3)
CAA endoscopic thyroidectomy minimizes muscle dissec-
tion for establishing a working space, which can reduce
the risk of postoperative bleeding or discharge.(/4) A
smaller dissection plane also reduces postoperative pain

and discomfort. Another advantage of CAA endoscopic
thyroidectomy is that it provides an excellent surgical view
and convenient manipulation of instruments. In the CAA
procedure, the cervical compartment is adequately exposed
using a tagging suture. This maneuver opens a larger space
with a smaller dissection, resulting in better preservation of
the RLN and parathyroid glands.

Endoscopic thyroidectomy is mainly used for the treat-
ment of benign thyroid disease, and it is feasible for selected
patients with thyroid cancer.(3) However, there is a debate
regarding its surgical indications, including tumor size for
endoscopic thyroidectomy. In a survey performed in Korea,
36.4% of surgeons reported performing endoscopic
thyroidectomy for benign thyroid nodules with no size
limit, whereas 36.4% responded that it is safe for thyroid
nodules of up to 5 cm.(/8 In thyroid cancer, 76.2% of
experts responded that the procedure was appropriate for
thyroid tumors smaller than 2 cm. This is partly because
papillary thyroid tumors larger than 2 cm are associated
with extensive lymph node metastasis and require meti-
culous dissection.(20,21) In our group, CAA endoscopic
thyroidectomy is applied for patients with thyroid
carcinoma smaller than 2 cm.

Postoperative complications are an important factor for
determining the safety and feasibility of a new surgical
procedure. The incidence of transient hypocalcemia and
RLN palsy was 5.0% and 8.0%, respectively, after CAA
endoscopic thyroidectomy. There were no cases of perma-
nent hypocalcemia and RLN palsy. A recent meta-analysis
demonstrated that transient hypocalcemia and RLN palsy
occurred in 0~25.2% and 8.6~31.4% of endoscopic
thyroidectomies, respectively.(22) The reported incidence
of transient hypocalcemia after open surgery also ranges
from 10% to 15% and that of transient RLN palsy ranges
from 0% to 15.4%.(23) Our present results were
comparable with those of previous reports.

Recurrence is another issue in endoscopic thyroidec-
tomy. Recurrence along the surgical access points after
endoscopic or robotic thyroidectomy is an issue of
concern.(24,25) However, there are few reports on the
recurrence rate after endoscopic thyroidectomy. In TAA
endoscopic thyroidectomy, 2.7% (1/37) of patients
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experienced recurrence after 54.3 months of median
follow-up.(72) Choi et al. reported a rate of recurrence of
2.0% (8/397) after 39.3 months in patients who underwent
BABA endoscopic surgery for thyroid cancer.(4) The
mortality rate was not reported in these studies. In the
present study, no cases of recurrence were reported
among 100 patients with a median follow-up of 63.7
months. Although the strict selection criteria of low-risk
patients for endoscopic surgery may be one reason for this
low recurrence rate, our data support the safety of CAA
endoscopic thyroidectomy.

The present study has several limitations. First, as all
patients underwent thyroid lobectomy, the rate of
hypoparathyroidism may have been underestimated.
Although the superior and inferior parathyroid glands were
detected and saved in the operation video, and pathologic
examination of specimens showed no parathyroid glands,
transient hypoparathyroidism caused by ischemic change
was not appropriately evaluated. Second, the number of
patients and follow-up period may have been insufficient
to determine the long-term prognosis. As the indications
for endoscopic thyroidectomy were restricted to patients
with low-risk thyroid cancer, the median follow-up period
of 63.7 months was relatively short. Third, we did not
include the candidates for subtotal or total endoscopic
thyroidectomy in the present study. Although our initial
successful experience with CAA endoscopic thyroid
lobectomy led us to perform total thyroidectomy and
expand the operative indications, the advantage of CAA
endoscopic thyroidectomy including smaller dissection
plane can be hampered by more extensive surgery. Further
investigation to address the indications and long-term
prognosis of CAA endoscopic thyroidectomy is warranted.

In conclusion, CAA endoscopic thyroidectomy is a
feasible and safe procedure for low-risk thyroid cancer,
with excellent cosmesis. It can be recommended as an
alternative option for selected patients with low-risk
thyroid cancer.
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