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Initial Experience Using Gasless Transaxillary
Robotic Thyroidectomy by a Single Surgeon

Jae Hyung Noh, M.D., Jeong Hun Lee, M.D., Kuk
Young Na, M.D., Jandee Lee, M.D., Ph.D., Woong Youn
Chung M.D., Ph.D." and Euy Young Soh, M.D., Ph.D.

Purpose: Various endoscopic thyroidectomy procedures
have been designed to minimize visible cervical scarring.
However, endoscopic thyroidectomy is a technically chal-
lenging procedure that is performed by a limited surgeon.
Robotic systems aida surgeon in performing minimally in-
vasive head and neck surgery by offering superior visual-
ization and dexterity. This study reports the initial experi-
ence of one surgeon with robotic thyroidectomy to assess
the technical feasibility and safety of the approach.

Methods: One hundred four thyroid cancer patients (97 fe-
males, 7 males; mean age of 39.8+8.1 years) underwent
robotic thyroidectomy using gasless transaxillary approach
between November 2008 and October 2009 in Ajou
University Hospital. All the procedures were completed suc-
cessfully using the da Vinci surgical system without open
conversion. Patient characteristics, postoperative clinical re-
sults, complications, and pathologic details were assessed.
Results: Total thyroidectomy was performed in 25 (24.0%)
patients, subtotal thyroidectomy in 13 (12.5%) patients, and
unilateral lobectomy in 66 (63.5%) patients. All patients un-
derwent ipsilateral central compartment neck dissection,
and two patients underwent selective lymph node (LN)
dissection. The mean operation time was 134.5+47.2 min
(range 61~310 min), in which the actual time for the thyroi-
dectomy with lymphadenectomy (console time) was 56.4 min.
(range 31~270). The mean number of LN resected was 3.9
(range 0~28). There were no serious complications. The
mean hospital stay was 2.9+0.9 days (range 2~7).
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Conclusion: Robotic thyroidectomy is a feasible, safe, and
cosmetically excellent procedure. The application of robotic
technology for thyroid surgeries could be an alternative to
endoscopic or conventional open thyroidectomy. (Korean J
Endocrine Surg 2010;10:157-162)

Key Words: Robotic thyroidectomy, Gasless transaxillary ap-
proach, Initial experience, Postoperative out-
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th(6-10) WA 244 5 Aok A2 Tkeda “S(11)°ll
of3l A5 wEE o] %, I B TelolA F&] HEA,
84 4 =2 A iR Uik ol Ayl whEE 9
t}.(12,13)

ARk, WA 7E 979l A]ZH(2-dimen-
sion)Zk WA ¢ =19 dsA o= 9 6H FEA A4
gk Alof gHE7} o] L
24 Alegsl7]ol ghAA o] ol A, di-e] 4-:—%1%1 141*175‘
AE7HETre] 7ha3k Aol %irt. da Vinci Surgical Robot
System®] & o|#3t WAIA &9 AR S Hekslo],
AAZ dA3-dimension), TEETY FdHeE Ads)
3 B3t Fao] 7hsd W okl e A £dRl A
A ZIE 53l AR B Helar, bdshe, aapA o
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Robot Systemo] &7+ Wit obe} Al £33t F7 5
g ol|7kA] A -Gl whel, 2] 9] & G5 FEol

gl o sk gle FAlolth

Z| - AAE- da Vinci Robot Systeme A2
4l g% (robotic thyroidectomy) B HZA A A< 9] 11d7He]
%7] 744E S8 kHA 9 S84 o ol LolE ) 8

% vholet.

83 218 7ha)
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AN Foko g 28 WA AAle 4 ARz AE A4

S Al Wk 3AE B 104090k A g B da
Vinci Surglcal Robot System= A&}, ©-d 2]3}2d|
oA AEx] et

Fe Uy 7S O ¢ A AE Z2STHultrasono-
graphy) F-% A% 91 7 Al(fine needle aspiration biopsy)’d
o EA FAF(follicular proliferation) 2 o E4 FoF
(follicular neolam)o. & A gt¥l £33 & = 7|7} 5 cm o8¢l
A%, @ AR FA AL A 55 (papillary carcino-
ma)E AgtE A2 7 232 Fg disl] Aol A
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(poorly-differentiated), @ 7 ZA{ T2 7|82 o]
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F9 Fx2E2 ol 9= 73 -F(extrathyroidal invasion), @
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Z $r(perinodal infiltration)o] A= 3%, ® Ak Tdlo] A
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5, o] o &4 (multifocality) B %ZA] (bilaterality),
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2] %] 4% (ipsilateral central compartment neck dissection,
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Shell %) Felol A AF Adetel, kol o
5~6 cm«] T2 g5 AMNE g} HF-(pectoralis major
muscle)?] AHE Tl AopFolA AAEAA BAT
(platysma muscle)2] OI-H]’*Q‘ Hhaslod 2 F(clavicle) 7] Al 5
Aole] FHe =3 F %{"(sternocleldomastmd muscle)
o S A ek A Bl $E019
(sternal head)®} 2= ™ l(clavicular head) A}o|2] &
ZH(avascular plan)s 5304 ]S (strap muscle)®] s}3}
stelsio] A4S w3 AT oo A4 o
& vbET] 9l 2|5 @7 7] (external retractor) S AT =
o] A& *ﬂ*r-r] of] AH}dsle] &2l= A-X(lifting device)Z I
(flap)& =&t 5+ WA AWE B S 5 (nipple)oll A
AHZ 2 cm, WZE2Z 8 cm HolA X & 2F 0.6~0.8 cm
o] Zol& ukErh
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9} A NA-o] Fokol| 91X A]7] AL, Harmonic curved shears
2} Maryland dissector+= dual channel endoscope®] %¥Zo 2
AX A7t 2l o A FE ANl AX|sle EXFolle
prograsp forceps= 4% gte}.
9]3}2]7} consoleoll A AlePste 44 AAle 9 A

HZA AAleS 2AHY AE AT FL3 e
A=, 25 d3ke] vhe] 9 A A= Harmonic curved
shearsE AF&-2tc}h, 28 7ldgtE &3t 3-dimension 348
oll 4 prograsp forceps &2 A4S vl o] vlgko 2
Fold7l & AR 74 d I (superior thyroid vessels)e =
SA713, Ao d3ks 437417 (superior laryngeal
nerve)2] B}Z 7}2] (external branch) B &2 H-7+-4A (superi-
or parathyroid gland)o] == A S5 Folslwd A, 2H44
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yngeal nerve)®| e85 &Qlslt) ¥ Fo] FFAA 1
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Z(hypocalcemia)®] 45 Ho]AY, &
% o3} ZEX7t 40 mg/dl HRHA L] 42~54 myg
dhoZ ZAE™, ZrEAA 9 vleml DY Foi7t F4¢]
o3t A5 T F AZFEToE FYa

oh g AZEETe T4 Y N QA At e $
670 o|ol] BEo R 38 A5 A ALAEEZF
o] ZAat3l = 3|55 A
% B+E 974 A% E 5 (permanent hypocalcemia).>-
2 Bt oA (hoarseness) & Hol& 7-fole= T
% 357 7 Alaryngoscope) > Z Al t(vocal cord)®] 3
e TR0 R gl on, 5 F 670 ool Adh
o] 750l 35" A5 LA Adiube](transient vocal
cord palsy)Z, 6719 I3l 3 5=A Fe= F+E 9T
2 A uly] (permanent vocal cord palsy)Z H-+3F1ch.
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Apol| A= WEALAL 59U 4 %] B (radioactive iodine treatment)
2 Austelnh BE A & BANAE $5 F LA
A5 S 2 (thyroid stimulating hormone, TSH)2] &A1& $]
3l] levothyroxines &-&&}ict. sk, 4z Al At gl
Holol % sfelebs] Slstol WA €l 222 $ (hyroglo-
bulin, Tg-Ag), ElZ2F 252 ¥ (anti-thyroglobulin anti-
body, Tg-Ab) At 3 ofdel, 5 F 6~ 12714 1o
25t WA 59 149 A4 DA WA

4 1

g gake] B A% 4041927 (39.848.1, 22~65),
F ARl 7 9701 ek(Table 1). - A AAl
o] Helol webd 744 AA A% (total thyroidectomy)o]
25991(24.0%), ©F4 A< (subtotal thyroidectomy)o] 13|
(125%), B L<1 A A< (unilateral lobectomy)©] 66¢1(63.5%)%%
ok Rz A4 ol whebAe ok 78 JZA A
0] 974](93.3%), A ElA ZHE A 4% (selective lat-
eral neck dissection, level II, III, IV)o] F7}= 73-$-7} 24|

Table 1. Clinicopathological characteristics of 104 patients

Clinicopathological feature

Age 39+8.1 (22~65)
Sex (male : female) 7:97
Pathology
Size (cm), mean 0.8+0.6 (0.3~3.8)
Multifocality
Yes 16 (16.8%)
No 79 (83.2%)
Bilaterality
Yes 7/38 (18.4%)
No 31/38 (81.6%)
Histologic type
Papillary carcinoma 95 (91.5%)
Adenomatous hyperplasia 3 (2.5%)
Follicular adenoma 5 (5%)
Hashimoto’s thyroiditis 1 (1%)
Extracapsular invasion 46 (48.4%)
Number of lymph node metastasis (cases)
Central lymph node 34 (35.8%)
Lateral lymph node 2 2.1%)
TNM stage
Tl 63 (66.3%)
T2 0 (0%)
T3 32 (33.7%)
NO 62 (65.3%)
Nla 31 (32.6%)
NIb 2 (2.1%)
Stage 1 84 (88.4%)
Stage III 11 (11.6%)
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(1.9%)3A et

RAA FEA7H 134.5£47.2 (range, 61~310)%
o]% Aol RollA] AARAA 3|5he 4elo] AU %
2rs}=dl A A 7Zk(flap dissection time)< 23.7+15.6 (range,
18~44)30] 9, 2R ool AAAFE vl Aol
A]7Fe] docking time< 15.3+10.2 (range, 6~38)4&-0]%l 31, %
o7t AAIR A e AYstedl A7 HT AT
2l console time= 56.4+39.5 (range, 31 ~270)£°| %t} =3
AAE SNl whE FEAIE vl B, ddAAEA
3 119.3£249 (range, 61~ 180)%, #4404 A< A
129.0+31.2 (range, 85~182)%, HAAAAAEA] 162.0+
473 (range, 90~310)Folek. & ¥ HdF A7
2.9+0.992~7%)°] A}

el 2A 344 frreEgel 959 (91.3%), AEAcEA
o] 37 (2.9%), oI ZA 41%Fo] 57 (4.8%), 34| B E (Hashimo-
to’s) Aol 19 (1.0%)01 ).k, I &8 Hal

748-= 469 (48%)0| ] Fof T2 HZA AolE Hel AL
= 34‘3:](36%) Z2AH x4 Hol|E Hol A= 211:1(2%)
olgit}. ek AHE YZA AG Fok s gz A9 7
T 39229700~ 1270), Ael3] ZH4H =24 H4<9] 7
% 12.5£5.070(9~ 1670)°] A},

He|zZ2ed AAL WHel =27+ 0.8£0.5 (0.3~3.8)
cmo| Pt ZHAFA el vl o] vfe A4S 16‘1‘(15 4%), oF=

°o|9l o,

ot
ot

A THEI%OIAT FYTH AT J2Ee YA
o JAHE BANAE BF Asigion, A8 27
B Jase 5% A 239 52 AR 9
He4 G502 FAY 424 olt Yz 920
WS o, ¢ A ARED DAY Aol S HelA) ¢

£ 43, olgedelol sldeh A 2] deltevel I

I or IV)e] BZA HAES Zrlslgch TNM H7) 5
A T1H7]7} 639 (66.3%), T3 H 717} 329 (33.7%)°] A 2L

H 7)ol A= NO7} 6179 (64.2%), Nla 31%(32.6%), N1b 31%}
(32%)°o1 k. whebA] ¥ 7] 1 84 (88.4%), I 117 (11.6%)°]
A cH(Table 1).

TE T PHTS AARI ALFdFo
o AleY Bk 82} 5 39 (13.0%), A
(1 9%), A AAEo] 27 (1.9%), EFo| 1

FHF7E 178 (1.0%), TEA] 43ke] et A4l o3t o
/‘]ZJ. ol A4t &5 Aol & & Z(branchial plexus neurprax-
ia)o] 178(1.0%) TAsA . LAIH Q] AZdEEF 3 of4

A RAAA

1
49l oj4o] 2
(1.

o BE S F i ol HuEgly, AAF, U,
FU1F B2 BE 5% ¥ 27 o] 5UY NE glo] A%
9ich. 4% 5 Aol F% F oF 1Y ASH &
Bl 31259l ont kel wHUS oF AYAA A
ISt A A4Sl Tl 2

A AAAE 3 ALk A E9 YA (radioactive
iodine, 30 mCi)X| && 4%, &F YA TAU4E A5

Table 2. Postoperative complication

Complication

3 (3/23, 13.0%)
0 (023, 0%)

2 (2/104, 1.9%)
0 (0/104, 0%)
2 (2/104, 1.9%)
1 (1/104, 1.0%)
1 (1/104, 1.0%)
1 (1/104, 1.0%)

Transient hypocalcemia
Permanent hypocalcemia
Transient hoarseness
Permanent hoarseness
Wound seroma

Flap hematoma

Transient chyle fistula
Branchial plexus neuropraxia

Total 10 (10/104, 9.6%)

(150 mCi)E 2ol A=) 9leh. 659 3 =% £919)
& 2NAT} o] A AL Ho|A ggrom A4 TEE
4% FEF ANY PRI $A% AT 09107
ng/mlZ ¥k £74E 2ok YA FAY94E A EE Al
PolA| e BE B FE F 6~ 127190 A 289t
2 A B2 2EE 9 PAHAE Alskgla, AA

WA 7 (endoscopy) 5= 47474 (laparoscopy)< ©] 83
sol HA9 aAHQ AN vl FE F &
S, owE A4 AR B9 T vhekdl 4o A
HHolete Aol THEWA, WA 7179 7&
ofx wh2 A AAslA =k ’ﬂ FEAAE 7

ME o] &3lA 3 WA S o] &3t A AAlgol o
3|4 chekst A 27t o] Fol ek (4-11) WA & o] &3k 7}
FAAAIEL A WA A oFE FEse Wil ue} F
- (insertion site)E §3 AEFH o2 TtAE FYste W
Hat 7k F HA 2 F- 78] (external retractor) S ©]
S3le e v T o, HIAA ol vt AFEA
" (cervical approach), &8 " (anterior chest approach),
553 " (breast approach), He}FF-7 L (axillary ap-
proach), 4 2}-5-4174 1 (axillo-breast approach) 52 & &
T 9v}.(4,58913)

SIRAJNAXE o] &8 F718} NWAIZ A A A& (gas-
less transaxillary approach)~ %] 7} & Q& W Alsl= 3
7% (emphysema)o|} o] AF3} kA= = (hypocapnea), E&
4 A+ (respiratory acidosis) 5= "l ™(tachycardia) 52| H-2t
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