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Abstract Increasing number of patients with thyroid car-

cinoma, especially young female patients, prefer to choose

endoscopic thyroidectomy with bilateral central neck dis-

section (ETBC) for perfect cosmetic effects. However, the

incidence of hypoparathyroidism after ETBC has not been

well studied. Ninety six patients with papillary thyroid car-

cinoma were enrolled. All patients, including 49 ETBC and

47 open surgery patients, underwent total thyroidectomy

with bilateral central neck dissection (CND). Some patients

also underwent lateral neck dissection simultaneously. The

incidence of hypoparathyroidism and parathyroid hormone

(PTH) level were examined. Patients in the open surgery

group had more advanced lesions, with larger tumor

(p = 0.000), older age (p = 0.000), and more serious local

involvement. The dissection extent of the open group was

significantly larger than that of the ETBC group

(p = 0.006). In contrast, the ETBC group with less dissec-

tion extent showed a significantly higher incidence of tran-

sient hypoparathyroidism than the open group (59.2 vs.

29.6 %, p = 0.004). The average PTH decline of the ETBC

group was significantly higher than that of the open group on

postoperative day 1 (POD1) (32.1 vs. 21.6 pg/ml,

p = 0.010). Furthermore, the ETBC group had a signifi-

cantly higher portion of patients with a PTH\10 pg/ml on

POD1 (p = 0.001). One patient in the ETBC group devel-

oped permanent hypoparathyroidism. Autotransplantation

and inadvertent removal rates of parathyroid did not differ

between the two groups. Although generally considered a

safe method for patients with thyroid carcinoma, ETBC may

increase the risk of transient hypoparathyroidism compared

with conventional open surgery.
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Abbreviations

CND Central neck dissection

LND Lateral neck dissection

ETBC Endoscopic thyroidectomy with bilateral central

neck dissection

PTH Parathyroid hormone

POD1 Postoperative day 1

RLN Recurrent laryngeal nerve

FNA Fine-needle aspiration

Introduction

Papillary thyroid carcinoma has become an increasingly

common thyroid malignancy, with a female-to-male inci-

dence ratio of 5–1 [1, 2]. The prevalence of ultrasound

(US) has profoundly facilitated the detection and thus

surgical treatment of papillary thyroid carcinomas, espe-

cially micro-carcinomas [3]. Hypocalcemia, mostly due to

inadvertent devascularization or removal of parathyroid

glands, is the most frequent complication after total thy-

roidectomy [4–6]. Although the majority of iatrogenic

hypoparathyroidism is transient, 3–4 % PTC patients may

& Zhiyu Li

pkudaniel@hotmail.com

1 Department of General Surgery, Second Affiliated Hospital

School of Medicine, Zhejiang University, No. 88 Jiefang

Avenue, Hangzhou 310009, Zhejiang Province, China

2 Department of Molecular and Cellular Biology, UC Berkeley,

Berkeley, CA, USA

123

Endocrine (2016) 53:747–753

DOI 10.1007/s12020-016-0884-y

http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-016-0884-y&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s12020-016-0884-y&amp;domain=pdf


develop a permanent hypoparathyroidism after thyroidec-

tomy plus neck dissection [2]. Some studies even reported

an incidence of 10 % [7].

Scarless in the neck endoscopic thyroidectomy has

cosmetic advantage over conventional open surgery [8].

Following the first report by Gangner [9], various endo-

scopic thyroidectomy techniques have been developed

[10]. Accumulating clinical studies have confirmed this

technique as a safe procedure with similar clinical effect as

open surgery. Exploited initially at benign thyroid diseases

like goiter and adenoma, surgical indications of endoscopic

thyroidectomy have been markedly extended along with

the progress on surgical skills and instruments [11, 12].

Nowadays, endoscopic surgery of small thyroid carcinoma

could be safely accomplished at certain high-volume

medical institutes in China and Korea [12].

Previous studies have shown that postoperative

hypoparathyroidism is correlated to the extent of resection

and surgical technique, based mostly on open surgery

studies [4, 13–15]. There have been some reports on

hypocalcemia after endoscopic thyroidectomy with similar

incidence [16–20]. Nevertheless, the surgical extents in

those reports were not consistent. Patients who underwent

unilateral lobectomy, subtotal thyroidectomy, or total thy-

roidectomy were often included simultaneously. Besides,

most patients with thyroid carcinoma just underwent ipsi-

lateral central neck dissection (CND) in those studies.

Moreover, a large portion of benign lesions, which did not

need neck dissection, were also included [19]. It is con-

ceivable that with the enlargement of surgical extent on

thyroidectomy plus lymph node dissection, the risk of

postoperative hypoparathyroidism by endoscopic approach

could be underappreciated. We report herein for the first

time that endoscopic thyroidectomy with bilateral CND

could increase the risk of hypoparathyroidism than con-

ventional open surgery.

Materials and methods

Patients

The study design and protocol were approved by the Ethics

Committee of Second Affiliated Hospital, Zhejiang

University College of Medicine. From January 2014 to

December 2014, 49 consecutive patients undergoing

endoscopic thyroidectomy with bilateral central neck dis-

section (ETBC) were included for this study. Forty seven

consecutive patients who underwent open thyroidectomy

and bilateral CND in the same period were selected as the

control group. All patients included in this study met the

following criteria: all received total thyroidectomy, node

dissection extent contained bilateral central neck

compartments at least, none had previously undergone

thyroid operation, and all had an adequate medical history

available. Six patients in the ETBC group and 17 patients

in the open surgery group showed signs of lateral neck

metastases by preoperative US. A simultaneous selective

lateral neck dissection (LND) was performed for the 23

patients. Seven patients in the open surgery group showed

signs of strap muscle involvement. No patient showed

signs of vocal cord involvement. Indications for the ETBC

operation included: (1) differentiated thyroid carcinoma

with a maximum tumor size\2.5 cm; (2) 15–50 years old;

and (3) the patients had a cosmetic requirement. The

exclusion criteria were as follows: (1) male; (2) fat (BMI

[30); (3) short neck; (4) previous neck or chest surgical

history; (5) metastatic lymph nodes in level V or metastatic

lymph nodes occurred below the sternoclavicular joint; (6)

metastatic lymph nodes were fused with each other or fixed

in the neck; and (7) metastatic lymph nodes invade sur-

rounding tissue, such as trachea, esophagus, and recurrent

laryngeal nerve. Preoperative diagnoses for thyroid nodules

were made by ultrasound and ultrasound-guided fine-nee-

dle aspiration biopsy. Informed consent was obtained after

informing surgical methods, possible complications, and

possibility of conversion from endoscopic to open surgery.

Surgical procedures

For open surgery, 10 patients showed signs of central neck

metastases by US with an average node diameter of 0.7 cm

(range 0.5–0.9 cm). 17 patients showed signs of lateral

neck metastases by US with an average node diameter of

1.1 cm (range 0.9–2.3 cm). Bilateral CND was performed

for all enrolled patients. CND was performed cranially to

both superior thyroid arteries and the pyramidal lobe,

caudally to the innominate vein, laterally to the carotid

sheaths, and dorsally to the prevertebral fascia. A selective

LND including level II to IV was performed for patients

with suspicious lateral nodes.

As to the ETBC group, four patients showed signs of

central neck metastases by US with an average node

diameter of 0.6 cm (range 0.5–0.7 cm). Six patients

showed signs of lateral neck metastases by US with an

average node diameter of 0.9 cm (range 0.7–1.3 cm).

Prophylactic bilateral CND was performed for all enrolled

patients. A selective endoscopic LND was performed for

patients with suspicious lateral nodes. The ETBC proce-

dure was described similarly in our previous publications

[21, 22]. In the present study, all incisions were made

around two areolas to make the scar more covert. Briefly,

two incisions were made along the upper margin of right

mammary areolas at opposite positions. One 10-mm trocar

and another 5-mm trocar were inserted through the above

incisions separately. Furthermore, a 5-mm incision was
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made along the upper margin of left mammary areola

(Fig. 1). All the ETBC operations were performed with

5-mm ultrasonic coagulation device (Harmonic Scalpel,

HS; Ethicon Endosurgery, USA). All devascularized

parathyroid glands were routinely autografted in the

sternocleidomastoid.

Hospitalization and postoperative follow-up

Parathyroid hormone (PTH) levels were routinely obtained

1 day before surgery. A serum PTH level was obtained on

the morning of postoperative day 1 (POD1). Symptomatic

hypocalcemia was defined as any patient who reported

symptoms of perioral or digital numbness/tingling, or

muscle cramps in the upper or lower extremities.

At the first postoperative clinic visit, patients were

evaluated for symptoms of hypocalcemia. Serum calcium

and PTH levels were obtained only for those patients

started on calcium supplementation and/or calcitriol sup-

plementation, or if persistent symptoms of hypocalcemia

were reported after discharge.

Postoperative hypoparathyroidism was defined as per-

manent when parathyroid hormone was subnormal, or

calcium with or without calcitriol supplementation excee-

ded 6 months postoperatively to treat clinical symptoms of

hypocalcemia. Otherwise, the case was considered as

transient hypoparathyroidism.

Statistics

Statistical analysis was performed using SPSS 17.0, Chi-

cago, IL, USA. Frequencies were compared using Pearson

v2 test. Continuous variables between two groups were

compared using Mann–Whitney U test. A p value\0.05

was considered statistically significant.

Results

Demographics

There were 90 female (94 %) and 6 male (6 %) patients in

total with a mean age at diagnosis of 40.4 years (range

17–80 years). Patients in the ETBC group were signifi-

cantly younger than the open group (34.2 vs. 46.9 years,

p = 0.000) (Table 1).

The average tumor diameter was 0.77 cm in the ETBC

group and 1.24 cm in the open surgery group (p = 0.000).

78 % of patients (38/49) in the ETBC group had a largest

tumor diameter B1 cm. In the open surgery group, 53 % of

patients (25/47) had a largest tumor diameter B1 cm.

40.8 % of patients (20/49) in the ETBC group had central

neck metastases, while 85.1 % of patients (40/47) in the

open surgery group had central neck metastases. The dif-

ference was significant between the two groups

(p = 0.024). As to the lateral compartment, 50 % of

patients (3/6) in the ETBC group and 71 % of patients (12/

17) in the open surgery group had lateral neck metastases

by final pathology examination.

The open surgery group included more advanced lesions

than the ETBC group. To be specific, tumors were signif-

icantly larger (1.24 vs. 0.77 cm, p = 0.000) and the inci-

dence of multifocality was significantly higher in the open

surgery group (78.7 vs. 53.1 %, p = 0.008). Besides, there

were more lesions with extracapsular invasion and

extrathyroid extension in the open surgery group (Table 1).

Surgery

Of the 49 patients in the ETBC group, 43 patients under-

went total thyroidectomy with bilateral CND. Another six

patients also underwent selective LND simultaneously. Of

the 47 patients in the open surgery group, 30 patients

underwent total thyroidectomy with bilateral CND.

Another 17 patients underwent selective LND simultane-

ously. The dissection extent of the open group was

Fig. 1 Incisions made around areolas: a one 10-mm incision for

endoscopy, b two 5-mm incision for separating pliers and c one 5-mm

incision for Harmonic scalpel
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significantly larger than that of the ETBC group

(p = 0.006, Table 1).

The mean operation time of the ETBC group was sig-

nificantly longer than that of the open surgery group (187

vs. 135 min, p = 0.000), although more patients under-

went LND in the open surgery group. The node yield after

neck dissection was not different between the two groups

(Table 1).

Hypoparathyroidism and PTH decline

The average PTH decline of the ETBC group was signifi-

cantly higher than that of the open group on POD1

(p = 0.01). More patients’ PTH level in the ETBC group

dropped below the minimum reference of 15 pg/ml on

POD1. The difference was significant between the two

groups (p = 0.001). Furthermore, more patients in the

ETBC group had a PTH \10 pg/mL on POD1. The dif-

ference was significant between the two groups

(p = 0.001, Table 2).

The incidence of transient hypoparathyroidism in the

ETBC group was 59.2 %, which was significantly higher

than 29.8 % in the open group (p = 0.004). Of all the 96

patients, only one patient in the ETBC group developed

permanent hypoparathyroidism (Table 2).

Fifteen patients in the ETBC group (30.6 %) and 11

patients (23.4 %) in the open surgery group underwent

autotransplantation of the parathyroid gland. The differ-

ence was not significant between the two groups

(p = 0.427). In the present study, inadvertently removed

parathyroid glands referred to the resected ones found in

the specimen during final pathology examination. Inad-

vertent removal of the parathyroid gland was observed in

four patients in the ETBC group (8.2 %) and three patients

(6.4 %) in the open surgery group, separately. The differ-

ence was not significant between the two groups

(p = 0.737, Table 2).

Follow-up

Of the 43 patients who developed transient hypoparathy-

roidism, 40 patients recovered within 1 month postopera-

tively. The other three patients recovered within 2–3 months

postoperatively, and they were all in the ETBC group. As to

other complications, each group had one case of chyle

leakage. No case of postoperative bleeding was observed.

Two cases of transient vocal palsy were observed in the

ETBC group. No case of permanent vocal palsy was

observed (Table 1).

Discussion

The prevalence of endoscopic approach on thyroidectomy

and neck dissection also accompanies ensuing concerns

and arguments of this technique over morbidity and mor-

tality. Although there have been some reports on

hypoparathyroidism incidence post endoscopic thyroidec-

tomy [16–20, 23], correlation between endoscopic surgical

extent and hypoparathyroidism incidence has not been well

Table 1 Demographics and

clinical characteristics
Characteristics ETBC (%) Open surgery (%) P value

Sex (female/male) 49/49 (100) 41/47 (87.2) 0.010

Age (year)a 34.2 ± 7 46.9 ± 13.3 0.000

Primary tumor

Size, diameter (cm)a 0.77 ± 0.42 1.24 ± 0.79 0.000

Multifocality 26/49 (53.1) 37/47 (78.7) 0.008

Extracapsular invasion 16/49 (32.7) 17/47 (36.2) 0.717

Extrathyroid extension 3/49 (6.1) 8/47 (17) 0.094

Nodal involvement

Central compartment 20/49 (40.8) 40/47 (85.1) 0.024

Lateral compartment 6/49 (12.2) 17/47 (36.2) 0.005

Extent of surgery

TT ? CND ? LND 6/49 (12.2) 17/47 (36.2) 0.006

No. of dissected nodesa 10.9 ± 6.5 11.1 ± 8.1 0.769

Mean operation time (min)a 187 ± 51 135 ± 53 0.000

Postoperative bleeding 0/49 (0) 0/47 (0)

Chyle leakage 1/49 (2) 1/47 (2) 0.976

Transient vocal palsy 2/49 (4.1) 0/47 (2) 0.162

CND central neck dissection, LND lateral neck dissection
a Mean ± SD
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studied. The extent of thyroidectomy and neck dissection

was not identical in those studies. Moreover, endoscopic

lobectomy of benign lesions without neck dissection was

frequently included in previous studies. Tae previously

reported that the hypoparathyroidism rate did not differ

between endoscopic and open surgery groups; however,

most of the included patients underwent unilateral thy-

roidectomy and neck dissection [24]. In this study, we

aimed to analyze the effect of endoscopic total thyroidec-

tomy with bilateral CND on the incidence of

hypoparathyroidism.

The most surprising finding of the present study is that

the ETBC group demonstrated a significantly higher inci-

dence of transient hypoparathyroidism than that of the open

surgery group. Consistently, the ETBC group manifested a

significantly higher average PTH decline than the open

group on POD1. In addition, significantly more patients’

PTH level dropped below the minimum reference of 15 pg/

ml in the ETBC group. Previous studies suggested that a

single PTH\10 pg/ml obtained in the morning on POD1

was amenable to predict the risk for symptomatic

hypocalcemia [25, 26]. In this study, 46.9 % of the ETBC

group had a PTH \10 pg/ml on POD1, which was con-

cordant with the high incidence of transient hypoparathy-

roidism in this group. Based on these results, we concluded

that ETBC increased the risk of transient hypoparathy-

roidism compared to the open surgery.

In contrast to previous findings that postoperative

hypoparathyroidism risk is correlated to the dissection

extent, the ETBC group with less dissection extent showed a

significantly higher incidence of transient hypoparathy-

roidism. In the present study, the rate of parathyroid auto-

transplantation was similar between two groups (30.6 vs

23.4 %, p = 0.427). Besides, the rate of inadvertent removal

of parathyroid glands was similar (8.2 vs 6.4 %, p = 0.737).

Inadvertently removed parathyroid glands were found on

specimen during final pathology examination, rendering the

autotransplantation infeasible. Generally, the location of the

upper parathyroid is relatively fixed, making it easily iden-

tifiable and well preserved. In addition, area around the

upper parathyroid is rarely involved by metastatic nodes,

which spared the upper parathyroid from iatrogenic injury

during dissection. Taken together, we speculate that har-

monic scalpel-inflicted devascularization of parathyroid

glands during node dissection, especially the lower

parathyroid glands, could be the main cause to a higher

incidence of transient hypoparathyroidism.

Unlike open surgery, endoscopic identification of the

recurrent laryngeal nerve (RLN) is basically accomplished at

the lower pole of the thyroid gland. Besides, retraction and

exposure of the gland mainly depends on one separating plier

controlled by the operator. It is known that the blood supply

of lower parathyroid comes largely from the inferior thyroid

artery, whereas the upper parathyroid could be supplied by

both the superior and inferior thyroid arteries [27, 28].

During the RLN exposure process and node dissection,

peripheral ligation of the inferior thyroid artery, which is

essential to preserve the integrity of the parathyroidal bran-

ches [14], may not be completely guaranteed in ETBC. One

important reason is that the retraction of the thyroid is very

inconvenient in ETBC, and the exposure of RLN is more

confined compared with open surgery. This may jeopardize

the parathyroidal branches and lead to a high incidence of

postoperative hypoparathyroidism. A fine retractor may

better solve this problem. Recently, we exploited a MiniLap

instrument (Stryker, San Jose, CA, USA) in the node dis-

section and found this instrument useful in yielding a better

view of the inferior thyroid artery and RLN.

In the present study, all patients in the ETBC group were

performed bilateral CND, although controversy exists

about routine prophylactic CND for patients with papillary

carcinoma, especially low-risk micro-carcinomas [29, 30].

One major concern is the recurrence in the central neck

area. Female patients prefer the endoscopic approach for its

cosmetic advantage to avoid the neck scar. However, a re-

operation due to recurrence will undo this cosmetic effect

Table 2 Hypoparathyroidism

incidence and PTH decline
Variables ETBC (%) Open surgery (%) P value

Preoperative PTH (pg/ml) 48.4 ± 17.9 48.8 ± 14.9 0.578

DPTH (PTH decline) 32.1 ± 18.2 21.6 ± 3.1 0.010

Postoperative PTH\15 30/49 (61.2) 13/47 (27.7) 0.001

Postoperative PTH\10 23/49 (46.9) 7/47 (14.9) 0.001

Transient hypoparathyroidism 29/49 (59.2) 14/47 (29.8) 0.004

Permanent hypoparathyroidism 1/49 (2) 0/47 (0) 0.325

Inadvertent removal of parathyroida 4/49 (8.2) 3/47 (6.4) 0.737

Autotransplantation of parathyroidb 15/49 (30.6) 11/47 (23.4) 0.427

a Number of patients who had parathyroid glands removed inadvertently. Inadvertently removed glands

were found in the specimen by final pathology. Therefore, an autotransplantation was not possible
b Number of patients who had autotransplantation of parathyroid
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and could also cause further complications [31, 32]. To

keep the recurrence risk to the minimum, we performed

central neck dissection meticulously for each patient.

However, consensus on the rationality of ETBC could not

be drawn yet. More perspective studies with a large number

of patients and long-term follow-up are needed to better

address this controversy.

In the present study, LND was performed for six patients

without a fine-needle aspiration (FNA) preoperatively in the

ETBC group. Although FNA is the golden standard for a

suspicious node, some nodes with micro-metastases may not

be amenable for FNA. Besides, a negative FNA could not

completely rule out the possibility of metastasis. For the

same concern as the prophylactic CND, we prefer to remove

any suspicious lateral compartment nodes for patients

undergoing ETBC. In addition, many patients in our hospital

are reluctant to take further node biopsy besides the primary

thyroid lesions. Nevertheless, we are incorporating FNA as a

routine procedure for suspicious lymph nodes.

Our hospital represents a high-volume medical institute

for the treatment of thyroid carcinomas, and around 300

endoscopic thyroid surgeries are performed each year. Of

note, all the operations in this study were accomplished by

two senior surgeons highly skilled in endoscopic techniques

(Zhiyu Li and Ping Wang) [8, 21, 22, 33]. It is well known

that the endoscopic thyroidectomy has a relatively long

learning curve. Therefore, the risk of hypoparathyroidism

could be greatly increased, once the ETBC is performed by

less-experienced hands in a low-volume institution. Fur-

thermore, although most symptoms of hypocalcemia could

be relieved within months, some may persist for years or

even lifetime, which would seriously jeopardize patients’

life quality. Because patients choosing the endoscopic

approach are largely young females, ETBC should be pre-

cautiously recommended and performed, especially when

heavy lymph node involvement is detected preoperatively.

There are limitations to this study. First, although the

follow-up time was sufficient to identify patients with

permanent hypoparathyroidism, it was not long enough to

observe recurrence. Therefore, we could not analyze the

long-term clinical outcome, which is crucial to evaluate a

new technique. Second, the number of enrolled patients

was not large enough. In fact, most cases of ETBC were

carried out within the last 2 years in our institution.

However, we did observe a marked difference between the

ETBC and open surgery groups.

Conclusion

Although ETBC is generally considered as a safe proce-

dure for patients with thyroid carcinoma, this approach

may increase the risk of transient hypoparathyroidism

compared with conventional open surgery. We recommend

that ETBC should be performed with caution, especially in

the case of heavy lymph node involvement.
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