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Abstract.  Purpose: During the past decade, various techniques of endoscopic thyroid surgery have been introduced.  We 

have developed a novel method of gasless endoscopic thyroidectomy via an axillary approach.  The present report describes 

the technique of this method, and analyzes its surgical outcome.  

Patients and methods: Between nov. 2001 and Dec. 2007 (actual operation period was 50 months), 581 patients with 

thyroid tumors underwent gasless endoscopic thyroidectomy via an axillary approach.  The clinical and pathologic 

characteristics of patients, operation type, operation time, post operative hospital stay and post operative complications 

were analyzed retrospectively.   

results: among the 581 patients, 171 patients had benign tumor and 410 patients had malignant tumor.  There was no 

conversion to open surgery.  The operating time and the length of post-operative hospital stay were 129.4±51.3 minutes, 

3.3±1.7 days in benign tumor, and 135.5±47 minutes, 3.4±0.9 days in malignant tumors, respectively.  The tumor size was 

2.7±1.2 cm in benign tumor and 0.78±0.5 cm in malignancy.  Central compartment lymph node metastasis was found in 

112 (27.3%) patients and lateral neck lymph node metastasis in 13 (3.1%) patients.  as post-operative complications, 

transient hypocalcemia occurred in 19 patients and transient hoarseness was in 13 patients and permanent vocal cord palsy 

occurred in 2 patients.  In the Tnm stage, 366 (89.2%) patients were stage I, 43 (10.5%) patients were stage III and 1 

(0.2%) patient was stage IVa. 

Conclusion: according to our experience, gasless endoscopic thyroidectomy using a trans-axillary approach is a feasible 

and safe method.  endoscopic thyroid surgery has become a new treatment modality for the patients with benign tumors 

and can be an effective alternative treatment for the selected patients with thyroid cancer. 
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From the beginning of the twenty first century, 

people have been greatly interested in the sense of 

“well-being”.  This trend has been applied not only 

in the medical parts but also in surgical areas, such 

as post operative pain degree, cosmetic problems of 

operation scar, and time it takes to be able to work 

again.  Thyroid disease usually occurs in women and 

the incidence of thyroid disease in young women is 

increasing.  as a result, the cosmetic viewpoint is be-

ing focused.  Conventional open thyroidectomy usu-

ally have a long incision line (6~8cm) on the anterior 

neck where it is always opened, and sometimes leaves 

a prominent scar on the anterior neck.  This point 

was getting troublesome to both patients and doctors.  

minimally invasive surgeries including endoscopic 

operations were developed to overcome this obstacle.  

Just after the first report of endoscopic parathyroi-
dectomy by gagner [1] in 1996 and video-assisted 

thyroid lobectomy by Hüscher [2] in 1997, various 

methods of endoscopic thyroid surgery have been in-
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node metastasis without the evidence of peri-nodal in-

filtration by the pre-operative imaging study 
We analyzed the patient’s clinical characteristics, 

operation type, operation time, post operative hos-

pital stay, complications, pathologic characteristics 

(tumor size, invasion of thyroid capsule, multiplic-

ity and bilaterality of tumor, and lateral neck node 

metastasis) and Tnm stage according to the 6
th
 edi-

tion of american Joint Committee on Cancer, and 

International union against Cancer (aJCC/uICC) 

based on the prospectively enrolled data base [8].  all 

the malignant tumor patients were given levothyroxine 

for the thyroid stimulation hormone (TSH) suppres-

sion after the operation and regularly followed up at a 

3 or 6 months interval.  The patients, who satisfied the 
indication of radio-active iodine (raI) therapy, under-

went this procedure in the 4~6
th
 weeks after the total 

thyroidectomy.  The 
131

I whole body scan was taken 

on the second day after the raI therapy.  The mean 

follow up period was 22.5 (range 9~82) months.

Operation method

Patients are placed in a supine position while under 

general anesthesia.  The neck is slightly extended, and 

the lesion-side arm is raised and fixed for the shortest 
distance from axilla to anterior neck.  a 4~6cm sized 

vertical skin incision is made in the axilla for the in-

sertion of a 45-degree endoscope and endoscopic in-

struments.  The route to the anterior neck area is dis-

sected through the anterior surface of the pectoralis 

major muscle using an electrical cautery under direct 

vision, until the anterior border of the sternocleido-

mastoid muscle (SCm) is exposed.  In the beginning, 

exposition of the thyroid was made through the space 

between the medial border of SCm and lateral border 

of the strap muscles.  However, since 2006, dissec-

tion has been approached through the space of SCm 

branches (between sternal head and clavicular head) 

and beneath the strap muscle until the contra-lateral 

lobe of the thyroid is exposed.  an external retractor 

is inserted through the skin incision in the axilla and 

the flap is raised using a lifting device to keep a work-

ing space.  a second skin incision (0.5cm in length) is 

made on the medial side of the anterior chest wall for 

the insertion of endoscopic instruments on an imagi-

nary horizontal line starting from the lower end of the 

axillary incision, extending from 5 to 6 cm.  The op-

eration is preceded as the same method of convention-

troduced with the development of laparoscopic opera-

tion and endoscopic instruments during the past decade 

[3-6].  We have already reported early experience of 

gasless endoscopic thyroidectomy using trans-axillary 

approach [7].  In this paper, we want to know the safe-

ty and effectiveness of endoscopic thyroidectomy for 

patients with thyroid tumors including malignant ones 

by analyzing the surgical outcome of 581 patients. 

Patients and methods

Patients

From nov. 2001 to Dec. 2007 (during 50 months, 

excluded 24 months from Sep. 2003 to aug. 2005 

due to surgeon’s overseas training), a total of 581 pa-

tients who underwent gasless endoscopic thyroidecto-

my using trans-axillary approach enrolled in this study.  

Preoperative diagnoses of thyroid nodule were made by 

ultrasonography guided fine needle aspiration biopsy 

(FnaB).  In the cases of malignancy, the patients were 

evaluated for tumor size, the fact of capsular invasion, 

multiplicity, bilaterality, and neck node metastasis. 

The inclusion criteria for endoscopic thyroid sur-

gery were as follows: 1) patients who have thyroid 

tumor not larger than 5cm and diagnosed as follicu-

lar neoplasm by the FnaB, 2) papillary thyroid mi-

crocarcinoma (PTmC) patients with low risk.  all the 

patients who were identified as with wide or definite 
extra-capsular soft tissue invasion, multiple lateral 

neck node metastasis or peri-nodal infiltration of met-
astatic lymph node, and distant metastasis through 

the pre-operative imaging study were excluded.  and 

the cases where the lesion was located at the poste-

rior capsule area (dorsal surface) of the thyroid, espe-

cially adjacent to the tracheo-esophageal (T-e) groove 

were also excluded to prevent possible injury of the 

trachea, esophagus and recurrent laryngeal nerve 

(rLn).  The advanced cases such as conglomerated 

metastatic lymph nodes on the central compartment 

with adhesion or rLn invasion were excluded.  The 

patients who had a multiple and bilateral lesion, along 

with a thyroid capsular invasion which was identi-

fied during operation, underwent total thyroidectomy.  
Prophylactic ipsilateral central compartment node dis-

section (CCnD) was done for most of the malignant 

tumor cases, and modified radical neck dissection was 
done limitedly for the case of only 1~2 lateral neck 
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thyroid gland is then dissected from the trachea.  The 

contralateral thyroidectomy is performed using the 

same method with the antero-medial traction of the 

thyroid.  When CCnD (the prelaryngeal, pretracheal, 

and paratracheal area of the tumor side) is required, 

while monitoring the rLn track, soft tissue and lymph 

nodes are detached from the thyro-thymic ligament 

area with the superior-medial retraction of the thy-

roid.  Dissection, close to the rLn, is performed using 

a fine endoscopic dissector to avoid damage from the 
collateral energy of the Harmonic Scalpel.  

In the case of modified radical neck dissection 

(mrnD, usually perform postero-lateral neck dis-

section), the same approach method is used and sub-

platysmal dissection is made to the midline of the an-

terior neck, the submandibular gland superiorly, and 

the trapezius muscle posterioly.  At first, dissection of 
the soft tissue and lymph nodes around the anterior 

and posterior aspect of the SCm is performed and the 

carotid artery and internal jugular vein are exposed.  

Then, the retractor is placed under the SCm, the dis-

section starts from the anterior aspect of the carotid ar-

tery and the jugular vein, and proceeds until the poste-

rior aspect of the internal jugular vein is fully exposed.  

after that, the dissection of level VB in the posterior 

neck area is preceded preserving the spinal accesso-

ry nerve, the phrenic nerve, the thoracic duct, and the 

brachial nerve plexus.  The dissection is preceded up-

wardly to level II.  The resected specimen is extracted 

through the 4~6cm skin incision.  a 3-mm closed suc-

tion drain is inserted through a separate skin incision 

under the axillary skin incision.  The wound is closed 

cosmetically.  

al open thyroidectomy.  under the endoscopic guid-

ance, the upper pole of the thyroid is drawn downward 

and the superior thyroid vessels are identified and in-

dividually divided close to the thyroid gland to avoid 

injuring the external branch of the superior laryn-

geal nerve using the Harmonic Scalpel (Johnson & 

Johnson medical, Cincinnati, oH, uSa).  The lower 

pole is dissected from the adipose tissue and cervical 

thymic tissue, and the inferior thyroid vein is divided 

close to the thyroid gland for mobilization.  The thy-

roid gland is then retracted medially, and the perithy-

roidal fascia is divided and sharply dissected using an 

endoscopic dissector.  Careful dissection is performed 

to identify the inferior thyroid artery and the rLn in 

the usual anatomic relationship.  The inferior thyroid 

artery is divided close to the thyroid gland using the 

Harmonic Scalpel, and the whole cervical course of 

the rLn is traced.  The superior parathyroid gland is 

identified during the dissection and is left intact.  The 

Fig.2.  The patient preparation after flap dissection and 

insertion of external retractor

Fig. 1a, b.  approaching route of avascular space between the SCm branches in the right side, (a) illustration image, (b) operative view.

(a) (b)
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The operation time of the 171 benign tumor patients 

was 129.4±51.3 (range 50~365) minutes.  The opera-

tion time of malignant tumor patients was 135.5±47 

minutes.  The post operative hospital stay of benign 

and malignant tumors were 3.3±1.7 (range 2~23) and 

3.4±0.9 (range 2~9) days, respectively (Table 4).  as 

the post operative complications, transient hypocal-

cemia was in 19 cases and transient hoarseness was 

in 13 cases.  all these patients with transient hypocal-

cemia and hoarseness recovered within 2 months.  

The permanent rLn palsy occurred in only 2 cases 

and there was no permanent hypocalcemia patient.  

Seroma occurred in 9 cases, trachea injury in 3 cas-

es, chest wall hematoma in 4 cases, minor chyle leak 

results

among the 581 patients, 171 patients had benign 

tumors and 410 patients had malignant tumors (be-

nign to malignant ratio was 1:2.4).  With experience, 

the benign to malignant ratio was increased (Table 1).  

all the cases were successfully performed with endo-

scopic surgery.  The average age of the patients in this 

study was 36.9±9.9 (range 6~65) years and male to fe-

male ratio was 1:57.1 (10:571 patients) (Table2).  

In 171 benign tumor patients, 139 patients under-

went unilateral lobectomy and isthmusectomy, 31 pa-

tients ipsilateral total and contralateral subtotal thy-

roidectomy, and 1 patient total thyroidectomy.  In 410 

malignant tumor patients, except initial 30 patients, all 

the patients underwent prophylactic ipsilateral CCnD.  

unilateral lobectomy and isthmusectomy was per-

formed on 133 patients, ipsilateral total and contral-

ateral subtotal thyroidectomy was performed on 200 

patients, and total thyroidectomy was done on 77 pa-

tients.  In the pre-operative imaging study, there were 

26 patients who were suspicious of lateral neck node 

metastasis.  Intraoperative frozen biopsy was per-

formed and 13 patients were diagnosed as lateral neck 

node metastasis.  among them, 11 patients underwent 

mrnD and 2 patients underwent selective neck dis-

section (SnD) (Table 3).  

Fig. 3a, b.  These pictures show the operative view and anatomic landmarks (a) during surgery, (b) after specimen delivery out. 

(a) (b)

Table 1. number and rate of benign, malignant tumor patients according to the period

Period Benign (N) Malignancy (N) Rate (benign:malignancy)

nov. 2001 ~ aug. 2003 63 48 1.3:1

Sep. 2005 ~ aug. 2006 49 74 1:1.5

Sep. 2006 ~ Dec. 2008 59 288 1:4.9

Total 171 410 1:2.4

Table 2. Patient age distribution (mean age 36.9±9.9, range 6~65)

age n(%)

< 10 1(0.17)

11 ~20 17(2.9)

21 ~ 30 157(27.0)

31 ~ 40 202(34.7)

41 ~ 50 148(25.4)

51 ~ 60 53(9.1)

> 61 3(0.51)
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(range 0.1~4.0) cm in malignant tumor patients.  

among 410 malignant tumor patients, PTmC patients 

were 331 (80.7%).  all the malignant tumor patients 

(except 30 patients) underwent CCnD, and in the cas-

es of lateral neck node metastasis, the patients under-

went mrnD or SnD.  among them, 112 (27.3%) pa-

tients showed central compartment node metastasis 

and 13 (3.1%) patients showed lateral neck node me-

tastasis.  In the cases of CCnD, mean retrieved lymph 

node numbers are 4.6±3.2 (range 1~21), and in the 

case of mrnD or SnD, mean retrieved lymph node 

numbers are 18.8±6.4 (range 7~28) (Table 6). 

 among 410 malignant tumor patients, T1 stage 

was in 259 (63.1%) patients, T2 stage was in 7 (1.7%) 

patients, and T3 stage was in 144 (35.1%) patients.  In 

the T3 stage patients, most of their tumor sizes were 

less than 2cm, but the lesions invaded the thyroid cap-

sule.  In the n stage, n0 was in 298 (72.7%) patients, 

n1a was in 99 (24.1%) patients, and n1b was in 13 

(3.1%) patients.  There was no distant metastasis pa-

tient.  So, the stage I was in 366 (89.2%) patients, 

stage III was in 43 (10.5%) patients, and stage IVa 

was in 1 (0.2%) patient (Table 7). 

 among 77 patients who underwent bilateral total 

thyroidectomy, 71 patients (excluded 6 patients who 

were extremely low risk group) had taken raI ab-

lation at the 4~6
th
 weeks after the operation and had 

in 1 case and esophageal injury was in 1 case (Table 

5).  Three cases of trachea injury and 1 case of esoph-

ageal injury were minimal point injuries caused by 

Harmonic Scalpel dissection and were resolved by en-

doscopic primary suture.   

In pathologic classification of tumors, adenomatous 
hyperplasia was the most frequent as 107 cases in be-

nign tumors.  In malignant tumors, papillary carcino-

ma was 405 cases and follicular carcinoma (minimally 

invasive) was 5 cases.  In malignancy, multiplicity and 

bilaterality were observed in 80 (19.5%) cases, and 

36 (8.7%) cases, respectively.  In permanent patho-

logic results, the mean tumor size was 2.7±1.2 (range 

0.4~6.0) cm in benign tumor patients and 0.78±0.5 

Table 3. Type of operation 

Benign
Pt. 

(n=171)
malignant

Pt. 
(n=410)

unilateral lobectomy and 
isthmusectomy 139

unilateral lobectomy and isthmusectomy 30

unilateral lobectomy and isthmusectomy with CCnD* 103

Ip.† total and Con.‡ subtotal 
thyroidectomy 31

Ip. total and Con. Subtotal thyroidectomy with CCnD 200

Bilateral total thyroidectomy with CCnD 64

Bilateral total thyroidectomy 1
Bilateral total thyroidectomy and Ip. SnD§ 2

Bilateral total thyroidectomy and Ip. mrnD II 11

*CCnD = central compartment node dissection, †Ip. = ipsilateral, ‡Con = contralateral.

§SnD = selective neck dissection, IIMRND = modified radical neck dissection.

Table 4. operation time and post operative hospital stay

operation time (min) Post operative hospital stay (days)

Benign (n=171) 129.4±51.3 (50~365) 3.3±1.7 (2~23)

malignant (n=410)

   unilateral lobectomy and isthmusectomy (n=133) 127.7±40.0 (60~249) 3.3±0.8 (2~9)

   Ip. total and Con. subtotal thyroidectomy (n=200) 133.5±47.4 (55~282) 3.4±0.9 (2~9)

   Bilateral total thyroidectomy (n=64) 160.6±49.7 (90~381) 3.4±0.6 (2~5)

   Bilateral total thyroidectomy and Ip. SnD or mrnD (n=13) 286.9±112.7 (95~485) 5.3±1.9 ((3~11)

Table 5. Post operative complications

Complication Patients (n)

Transient hypocalcemia 19

Transient hoarseness 13

Permanent rLn* injury 2

Seroma 9

Trachea injury 3

esophageal injury 1

Chest wall hematoma 4

minor chyle leak 1

*rLn = recurrent laryngeal nerve
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as cervical, anterior chest wall, breast, axillary, axillo-

bilateral-breast (aBBa), and bilateral axillo-breast 

(BaBa) [3~7, 9~15].  and for the creation of work-

ing space, the continuous Co2 gas insufflation method 
and gasless method using an external retractor were 

applied.  These various approaches and methods for 

working space have their own advantages and pitfalls, 

so no one can confirmatively say that which technique 
is better and optimal yet.  

 In the trans-axillary approach which Ikeda had in-

troduced, the surgeon can approach the lateral aspect 

of the thyroid; from there he can easily manipulate 

the superior and inferior pole of the thyroid and iden-

tify the parathyroid and rLn [4, 5, 11, 12].  In addi-

tion, the cosmetic result of this method is better than 

that of the cervical or anterior chest wall approach.  

This is because the operation scar remains in the axil-

lary area which is covered when the arm is in its nat-

ural position [11].  Ikeda [4, 5, 11, 12] had used the 

continuous Co2 gas insufflation method for making 

working space.  In this method, due to the relative-

ly small working space, the operation field of view 

can be easily disturbed by the smoke or fume creat-

ed by the uses of the electrical cautery and Harmonic 

Scalpel; the operation space can also be easily dis-

rupted by the suction for bleeding or smoke clearance 

[13].  So to counter this, we have developed a gasless 

endoscopic operation method using an external retrac-

tor with the trans-axillary approach [7].  The gasless 

endoscopic method has no risk of complications such 

as hypercapnia, respiratory acidosis, tachycardia, sub-

cutaneous emphysema, and air embolism.  In the gas-

less endoscopic method some parts of the operation 

taken 
131

I whole body scan in the second day after the 

raI ablation.  There was nobody who showed abnor-

mal raI uptake.  4 months after the operation, the pa-

tients’ serum thyroglobulin level (TSH suppressed) 

was checked.  among the 77 patients, the serum thy-

roglobulin level of 70 (90.9%) patients was < 1ng/

ml, and the serum thyroglobulin level of 7 (9.1%) pa-

tients was > 1ng/ml (5.6±.3.7ng/ml).  These 7 patients 

underwent the operation in our early experience, and 

the elevated serum thyroglobulin level was due to the 

remnant thyroid tissue on the operation bed (may be 

the contralateral ligament of Berry area).  Through the 

short-term regular follow-up, these patients may be 

performed re-treatment of raI.  all the malignant tu-

mor patients were performed on with neck ultrasonog-

raphy 10 and 18 months after the operation to check 

out the local recurrence.  There was no recurrent tu-

mor patient during the follow up period. 

Discussion

With the development of laparoscopic operation 

and endoscopic instruments, various techniques of en-

doscopic thyroidectomy have been reported during 

the past decade.  Shimizu [3] reported gasless video-

assisted neck surgery (VanS) in 1999, Ikeda [4, 5] 

reported axillary endoscopic thyroidectomy in 2000, 

ohgami m [6] introduced endoscopic thyroidectomy 

using the breast approach in 2000, and various video-

assisted thyroid operation techniques have been re-

ported [9, 10].  For better cosmetic results, these endo-

scopic thyroidectomies used various approaches such 

Table 6. Pathologic characteristics of patients

Benign (n=171)                            malignant (n=410)

Pathologic classification (N) adenomatous hyperplasia 107 Papillary carcinoma         405

Follicular adenoma          58   ( Pure type               398 )

Hurthle cell adenoma         2   ( Follicular variant       7 )

Lymphocystic thyroiditis      4 Follicular carcinoma (mI)* 5

multiplicity (n) Single lesion        330

multiple lesion       80

Bilaterality (n)  no               374

 Yes               36

Tumor size (cm) 2.68±1.2 (range 0.4~6.0)     0.78±0.5 (range 0.1~4.0)

retrieved lymph node (n)

Central compartment     4.6±3.2 (range 1~21)

Lateral neck      -     18.8±6.4 (range 7~28)

*mI = minimally invasive.
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use 45-degree scope which enables us to see down-

ward easily.  There is little difficulty to identify the 

contralateral superior pole of thyroid.  

Because the endoscopic instruments are inserted 

and worked through the narrow and long route from 

the axilla to the anterior neck area, frequent collisions 

of surgical instruments in the operation field (so–called 
“sword fighting”) also can be a problem [14].  This 

problem can be resolved by a second skin incision 

(0.5cm, medial side of the anterior chest wall) which 

enables a multi-angular approach and a comfortable 

manipulation of endoscopic instruments [7].  

recently, these various endoscopic techniques were 

generally accepted as cosmetically-advantageous sur-

gical methods for benign tumors, follicular adenoma, 

and some adenomatous hyperplasia [3~5, 9~12].  But 

as a new treatment modality in malignant tumor pa-

tients, the following problems have to be in consid-

erations.  To prevent local recurrence and distant me-

tastasis, the safety and radicalness of the operation 

method should be confirmed.  Many researchers doubt 
about the benefit of endoscopic thyroid surgery in ma-

lignant tumor patients [17].  But, the safety and radi-

calness of endoscopic or laparoscopic surgery in other 

organ malignancies were already proved [18].  They 

reported no differences in recurrence and survival rates 

between conventional open surgery and endoscopic 

or laparoscopic surgeries.  Furthermore, endoscopic 

techniques have some priorities in cosmetic effect and 

post operative quality of life.  There are various re-

ports about endoscopic application and surgical results 

for PTmC in a low risk group [15, 19~23].  miccoli et 

al. [20], in a prospective study, showed no difference 

between conventional open thyroidectomy and endo-

scopic thyroidectomy in surgical completeness com-

pared to the 24-hour 
131

I uptake in thyroid scan and 

postoperative thyroglobulin.  Lombardi et al. [23] re-

ported safety and effectiveness of endoscopic thyroi-

dectomy and selective neck dissection in papillary thy-

roid microcarcinoma in a low risk group.  In our study, 

we have performed endoscopic thyroidectomy with 

prophylactic central compartment node dissection in 

458 malignant tumor patients and experimentally tried 

modified radical neck or selective neck dissection ac-

cording to the presence of lateral neck node metasta-

sis in 13 patients.  afterward, we performed raI (ra-

dio-active iodine) therapy for the indicated patients, 

and followed up with the raI whole body scan, serum 

thyroglobulin, and neck ultrasonography.  There was 

procedures can be performed under the direct naked-

eye view and the operation instruments used in open 

surgery can also be used concomitantly [3, 16].  We 

have developed our own external retractor which can 

be connected with the continuous suction line by a ca-

nal in the midline of the retractor blade.  This system 

can prevent operation view disturbance by the smoke 

or fume.  In our operation method, we utilize advan-

tages from both the gasless method and trans-axillary 

approach.  The most remarkable advantage of this 

method can be focused in performance of CCnD in 

malignant tumor patients.  In this method, the surgeon 

makes approaching route between the SCm branch-

es and dissects anterior surface of the carotid sheath 

and drops the carotid sheath just below the strap mus-

cles.  This approach enables surgeon to conduct the 

complete ipsilateral CCnD from the carotid artery 

to substernal notch and prelaryngeal area including 

paraesophageal lymph nodes.  Another benefit of this 
approach is that the anterior surface of SCm (sternal 

head) and strap muscle is not dissected.  This enables 

the surgeon to preserve the sensory nerve around the 

anterior neck area and post operative hypesthesia on 

its region can be avoided.  

of course, there are some problems in this method.  

This method is more invasive and needs more opera-

tion time than open surgery due to the wide dissec-

tion from the axilla to the anterior neck area.  It is also 

indicated that approach to the contralateral superior 

pole of the thyroid using this method is difficult [4, 5].  
However, we conduct subcapsular dissection of ante-

rior thyroid surface for the making of working space 

until contralateral lobe is exposed.  and we usually 

Table 7. Tnm stage

Patients no. (%)

T stage

T1/ T2/ T3 259(63.1)/ 7(1.7)/ 144(35.1)

n stage

n0/ n1a/ n1b 298(72.7)/ 99(24.1)/ 13(3.1)

Stage 

I 366(89.2)

III 43(10.5)

IVa 1(0.2)
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Scalpels can cause these complications.  To avoid this 

injury the following factors should be acknowledged: 

the Harmonic Scalpel tip should be placed 2mm apart 

from the nerve, the tip should not touch the nerve just 

after action, and the surgeon should not use the instru-

ment over 20 seconds at one time [28, 29].  

 For the application of endoscopic thyroidectomy 

as a thyroid cancer treatment modality, the selection 

criteria of cancer patients for endoscopic thyroidecto-

my are most important.  In other words, early cancers 

with low risk group should be the candidates for en-

doscopic thyroidectomy.  recently, many reported the 

experiences of endoscopic thyroid surgery for PTmC 

with a low risk group [15, 16, 19~23].  During the en-

doscopic thyroidectomy, to prevent the cancer cell 

disseminations and minimize the possibility of local 

recurrence, the safety of the operation methods and 

degree of surgical skill are important.  In this view-

point, we can offer gasless trans-axillary approach 

for endoscopic thyroidectomy as a safe and effective 

method.  If the safety and radicalness of endoscopic 

thyroidectomy as PTmC treatment can be proven by 

performing perfect total thyroidectomies with CCnD, 

the application objects and the development area can 

be gradually extended.  

Conclusion

 endoscopic thyroidectomy is a valuable treatment 

method for benign thyroid tumor patients.  It can also 

be selectively applied as an effective treatment mo-

dality for early thyroid cancer patients such as papil-

lary thyroid microcarcinoma.  Through technical re-

inforcement along with experience accumulation and 

development of endoscopic instruments, endoscopic 

thyroidectomy can overcome the limit of safety and 

oncologic radicalness, and can also be a new treatment 

modality of thyroid cancer.   

no local recurrence and distant metastasis until now.  

although the follow-up period is too short to draw any 

conclusion of oncologic safety or prognosis, the early 

surgical outcomes are satisfactory. 

as described above, we had some limitations in the 

inclusion criteria of patients.  This was because we 

worried about the limit and safety of the endoscopic 

thyroidectomy.  But, as more experiences accumulat-

ed, we have extended the inclusion criteria.  In the size 

criteria, microcarcinomas were accepted according to 

the preoperative ultrasonography, but patients with the 

lesion located near the posterior capsule, especially 

adjacent to the tracheo-esophageal groove, were ex-

cluded.  The patients who had only a few numbers 

of lymph node metastasis without distant metastasis 

and perinodal infiltration were also included.  There 

were 7 cases of the T2 stage in tumor size, and all of 

them were the follicular variant of papillary carcino-

ma.  The patients who showed multiple or bilateral le-

sions underwent radical resection of the thyroid.  The 

operation time and post operative hospital stay are still 

a little bit longer than that of conventional open thy-

roidectomy, but they are decreasing as the experiences 

accumulate. 

 The Harmonic Scalpel is a vascular sealing in-

strument which heats up to 80°C through the vibra-

tion of the tip at 55,000Hz and it denaturizes the tissue 

protein with minimal thermal trauma of the adja-

cent tissues.  The safety and effectiveness of harmon-

ic Scalpel were already reported in many papers [3, 

24, 25].  The Harmonic Scalpel is generally used in 

the laparoscopic and endoscopic surgeries.  However, 

there are some reports about permanent rLn inju-

ries caused by the collateral energy of the Harmonic 

Scalpel [26, 27].  actually, we had 19 cases of tempo-

rary hypocalcemia and 13 cases of temporary hoarse-

ness as postoperative complications, and all of them 

recovered in 2 months after the operations.  We can 

assume that the collateral injury of the Harmonic 

  3.  Shimizu K, akira S, Jasmi aY, Kitamura Y, Kitagawa 

W, akasu H, et al. Video-assisted neck surgery: endo-

scopic resection of thyroid tumors with a very minimal 

neck wound. J Am Coll Surg 1999;188:697-703.

  4.  Ikeda Y, Takami H, Sasaki Y, Kan S, niimi m. 

endoscopic resection of thyroid tumors by the axillary 
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