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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-
come
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Th(6-10) YA 7 73744
o AF WEH olF, 2L
F64 2 %o B BETA U A7 Asoh HEHY
o.(12,13)

A Eh WA AR e Al Az 2-dimen-
sion) 7 WA & T vl
Sk Aok R} o1, F& FAbolA Aldsta g gk =
22 Allatr)el @Al o] glofA], Ao S E YA
HAE7HETo] 71e 3t A€ol t). da Vinci Surgical Robot
Systeme] 2@ olelet WA o SAHS Hehato,
AAA Q73 (3-dimension), FEETo] FAYLR AL}
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A AE Fo) AEAT 10 A, s, EaA o

2 528 Al & YA dlgrh(4-17) 2ol da Vinci
Robot Systemo] %73 4 oy} 11418 x3hek AR
FAd7LA] Ag-Hel whet, A7 G Hi HAG FEol
shebAl o whAsta gl Aol

H AAEL da Vinci Robot System-2- A-8-8F 28 714¢
A “4=(robotic thyroidectomy) 2 FZd M A <o 1A
%7 APL B A 2 84 ddf dotr A &t

npo] o},

1) Cha 2ixt

ot w4 2008 11-¥HE 2009 107} 4]
g o 2E SN AAe 2 ANEEA A4
&S AF e FAate BF 104 gt A 4 HA L da
Vinci Surgical Robot System2 ARt g1, @ &u}9]d)
oA FrE v

e U e O 4 A A5 Z29(ultrasono-
graphy) %= A& &<l 7 AKfine needle aspiration biopsy)/d
o] A Z=A=(follicular proliferation) 2-& o]} Fak
(follicular neolam)© 2 gty £3= A 7|7} 5 cm o3-Sl
A%, @ AF B AP A {7 papillary carcino-
ma)2 FAGE A2, 4 22X S g&] A
ek Ay 9, At ol H e el Foe A-e-nk
< EAAH

AL e O A F AAMY Hslert Bt
(poorly-differentiated), @ ¥4 ¥ %9 71944
At Q@ % A o)y 7a S ol
F9 F+2E 9] Aol gle 4 -$-(extrathyroidal invasion), @
T AN SH P2 o] 52 dold dxAe] 29
A -f(perinodal infiltration)] 3= A%, ©® Agh 1y o]H A~
1 (Graves® disease)o] Fvtel A5, © dAH)7 = A
-(distant metastasis), @ A7t A HAZ ARG
7132 = 7 3k B2 trachea-esophageal groove)dk -9

Aok WA7E A AE 1A A9 7]k (trachea) B
2] & (esophagus), 3] %5 A7 (recurrent laryngeal nerve) 9]

&2 wky] eEA AlQlEt gt

=
T

tutional review board, IRB)9] 7=

2
B o o

S

Agel el 2% 27, ook el & &
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DU AR WAk A RE we AgRlel g #4, 1E
ol Q= B4, Yol UEA, FEY T 54 F A
Ao} el gl AHE A9E A AAAEE
skt

AAA fretel At dlAew 55 3% AV

DA A A< (ipsilateral central compartment neck dissection,
COND)S Al@atslon, 4% A 4t dabyd F54
WAEA ol JAEAY, FF F4 79 2 A Aolrt 9
AEE Afde 35 FA7E 224 AA % (bilateral
CCND)& A| &3}t
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= e Ao AL BE AdAHA YRS w oA
A5 Aol AN Adstol, o sk of
5~6 cme] 44 m§ A/ E et} )-§F(pectoralis major
muscle)?] FHE T3 AdFeA AABRIA FAT
(platysma muscle)©] s}HF-2 vhEslo] & F(clavicle) 7]A]
Alol9] F7F2 =4 F4-f= (sternocleidomastoid muscle)
o] et AHAAZA =F AT FHAFETY FEHE
(sternal head)$} 2 =7 g](clavicular head) Alo]e] 3 ¥
ZHavascular plan)S % & A] w-S-(strap muscle)<] 3}
uhglsto] APaAlS wE: AT O o E A% =
7HS wrE7] el 93 27 7)(external retractor)E A
o] AAF-d st ¢l A (lifting device) = 3] %
(flap)S AT A AAFS WAZ FFmipple) o)A
ArRg 2 em, &0 7 § cm ol X =E 2k 0.6~08 cm
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SR Ao ake] =94l 9] A 9], Harmonic curved shears
9} Maryland dissectors= dual channel endoscope ] k%0 &
AN, 2el3 g DA Ak Z e
prograsp forceps2 4} 2t}

915917} consoledl A AlWHE A AAE 2 A
2 AAEL AN A A ELE e
AlPE, 25 o] vtg] @ AA = Harmonic curved
shears& A}&-3kt) =3 7l & £} 3-dimension < AFs}
| 4] prograsp forceps® 2 73S upg&, o wWkow
To|d7l 5 AR 1Ak 8 A (superior thyroid vessels) S =
A7, 77ks] ARE AT FA A Guperior laryngeal
nerve)e] ¥l 71 A|(external branch) % Ab= FL7EARA (superi-
or parathyroid gland)o] =A% %] G 2 Fo) sl A, FAFA
o] 914 &} o] Harmonic curved shears= 2 @38t} 714H4L
otz o A2l Abe) oA Maryland dissectorE ©]-§-&} ]
A w9 p2Ee 2AAUA veelel, s
=l (inferior thyroid artery)¥} % Z©] &5 A7 (recurrent lar-
yngeal nerve)e] e SHelsth 5 Eo] FEAG B Y
7+ A (inferior parathyroid gland)o] <A 4] e =
2], Harmonic curved shears2- ©]-8-3}o] o} %
FiTh SRR EAL AL o, 9
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G4 B A% Gypocaleemin)] F4-E ol A, @
% ol 2.3t A4:27} 40 mgidl v RCIAA 4254 my
ahe.w ZREr, Z4AA 2 HE Do) Folrt 24t
s o9 ATE T §F ALETFoE Hotd
o e, AZEEse] 244 2 g AAL At v §
6714 oldlol o w sHH AsE A ALFIES
(transient hypocalcemia) © &, 6714 o]A Ay 3] &2 5 X
e A+E 974 Az Z(permanent hypocalcemia) O
otk o A (hoarseness)& Hol= Afdle &
73 AA(laryngoscope) 2. & Al (vocal cord)e] &2
< FU1A0 R R on, & £ 6/E oluld A

7150l dEH ALE LA)A Ar)e}pd](transient vocal
cord palsy) =, 671 ¢ ARl S| EHA G= A+E 97
2 2t v}H](permanent vocal cord palsy)® H58}gith

A AdA =S T Ao Ay, A gxd A
o, AAFS PE AW 5o 191 AL ol g

it Mz

1o, o o Hi

£ s BE P 9 A FE F A
A}= & 2 2 (thyroid stimulating hormone, TSH)¢] A& 3
3l levothyroxine-S- 5-8-3t @t W8k, Aaid Al A 2
Aolol g stelsts] Qskel 8 B =2 22 hyroglo-
bulin, Tg-Ag), El®==2& 3} (anti-thyroglobulin anti-
body, Tg-Ab) 7141 . oh)e}, 4 % 6~ 1219 7140w
293 AL Bo) /49 Qs AAE Pasgu

A A= ALY B 99 A 2 E(radioactive iodine treatment)

) ot

g4 Ao P AB-e 4049).0.7(39.848.1, 22 ~65),
Wy AulE 71970 QItK(Table 1). & H-2 414 A
o Wl weba] A A A L (total thyroidectomy) o]
259(24.0%), o}A A A <(subtotal thyroidectomy)o] 134
(12.5%), 2 2 A A Z(unilateral lobectomy)©] 661(63.5%) %
o P92 J4 A w9 78 F2d Yahe
o] 97¢1(93.3%), A A =K D TA H A <L(selective lat-
eral neck dissection, level II, III, IV)o] F71E 72971 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 0.810.6 (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
T1 63 (66.3%)
T2 0 (0%)
T3 32 (33.7%)
NO 62 (65.3%)
Nla 31 (32.6%)
Nib 2 (2.1%)
Stage [ 84 (88.4%)
Stage III 11 (11.6%)
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(1.9%)s] tt.

AA 54A7r2 134.5+472 (range, 61 ~310)5-0] g1,
o]z HANalA ARFAA BB-E Fdsto] AMINE &
Zsl=dl 4% A|7H({lap dissection time)L- 23.7+15.6 (range,
18~d44)Fo|ar, RS Ao H2A7]= d A+
Al 7kel docking timeL- 15.3+10.2 (range, 6 ~38)F-0| 17,
ot AAR A S AYsted 29 Ho A
°l console time-2- 56.4+39.5 (range, 31 ~270) &¢It} W3,
AARY o w2 FEA0E vud B, d9EAEA
ot 11934249 (range, 61~180)%-, 71 olA A A 4 A
129.0£31.2 (range, 85~182)%, #HA4AAAA=A] 162.0+
473 (range 90~310)H0]21T4—. S 3 HJyg QY77
2.910.9¢ ol Atk

] 51174/\}% F 592 0] 959(91.3%), A=y} A
o] 3W(2.9%), o] ¥4 AEo] 57 (4.8%), 3} 4| X E(Hashimo-
to’s) Aol 19(1.0%) ol Atk B, 8-S 1el
739 467 (48%) 0l T 8 FxrA Aolg Kl A
= 349 (36%), S35 B4 xME wnel A9 tZ‘I‘(Z%)
ojgitt. xdh, AFE x4 e ST €Ay 7
9 3929710 ~127)), A& A =4 3
© 12.515.07H(9~167H)0]211:}

Wel A At W A7)=
cmo] QAT FHdA gk W o E}“éi/é% 1674(15.4%), &
e 7tﬂ(6 7%)0121E} =t

II or IV)9] F24 HAhss 71519t TNM Hﬂﬂ -Hrv

2 T18 717} 6318(66.3%), T3 H 717} 329 (33.7%) 01 9L, N
W 7)o A= NO7L 617 (64.2%), Nla 3174(32.6%), N1b 39
(32%)°] Atk weha] Bl 7] 1847(88.4%), I 11%(11.6%)°]
2 tH(Table 1).

TE T AT QAA AREdTo] P REA
%o AF ke 3 F 39(13.0%), LA1A) dl4do] 21
(19%), 4 g Fo] 20(1.9%), BFol 19(1.0%), LA 4]
o Frel 7k 18(1.0%), 554 Adghe] Atk A o)k o

A& el A9k % Ao W EH 7 (branchial plexus neurprax-
ia)o] 17%(1.0%) WA AT DA A ALEdS 2 oA
S B e 3 VN oldd IEHAL, FAE, EE

B e 525 ol 5ud A& glo] 38

% F o UIE ASEAY &
U abste] BTIZHE oF WA A

A AAAE 3 AL F PA F9 YA (radioactive
iodine, 30 mCHA| &+ 4%, & ZF YA 5994 A&

Table 2. Postoperative complication

Complication

Transient hypocalcemia
Permanent hypocalcemia

3 (323, 13.0%)
0 (0123, 0%)

2 (2104, 1.9%)
0 (0/104, 0%)
2 (2104, 1.9%)
1 (17104, 1.0%)
1 (17104, 1.0%)
1 (17104, 1.0%)

Transient hoarseness
Permanent hoarseness
Wound seroma

Flap hematoma

Transient chyle fistula
Branchial plexus neuropraxia

Total 10 (10/104, 9.6%)

(150 mCiy= 25 el Al H 6] A &
e A3 o 2 ol gren), gl
4F Add Heaaid "
@ st A EAAL A
S F 6120 BN
9 A A E Adee T
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W) A A (endoscopy) T 73 (laparoscopy)-S ©|
=o] HA9 14H< 7‘*711 o w3 F= & F
& -2 dAk }@%—i/] B = gokst /\L/] A
HAolets Hol FHERA, WAAE 7179 7=
ok W= A AJFsHA H Utk A FEdAE
ME ol&atAl 1 WAZS o83 M AA=d
A Tkt ATt o] Fol [T (4-11) AR S ol &
FAAAzL AA WA A S FR e Wl o
H(insertion site) & 3] A|&£A 0T JPAE FAs =
Hy} b~ F9 Al 9 B-A 1A X (external retractor) S ©|
$ahe PHow i 4 glor), ANl nek A
<" (cervical approach), -§-4-%] < (anterior chest approach),
#5594y (breast approach), 9 2}3-4 W (axillary ap-
proach), <l 9+-5-4Hd - (axillo-breast approach) 5 & &=
4 dth(4,5,8,913)
AR E o] 83+

olN
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== P S A v TR Y

]
o=

F-718F WA 7 34 A A A % (gas-

o] JtAR o]OH WA S 1)
1712 (emphysema)©] 1} ©] *Pﬂﬂi%ﬂ Z(hypocapnea), & &
2 A+ (respiratory acidosis) 2-2- ¥l (tachycardia) 52| -4
& 0% 5 98 W o, $EA0k Fusk Golajol
151 A1) SIThU213) ek A ) 3
L A & AN gl o
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3 A F AEAIA ol A oFs 7

less transaxillary approach)-2-
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AAQ A TR AofolBR, FRAS] Ao A e 5 A2 F e TS ddeA Ras
FaAlokdll Agets Algte]l WastA| ok, A }J TE AL glem], A ARl A7z By wg A4 wad &
A A Almol Thestth &, 212491 DAY 29 o] 1~2%, DA AREEF 26.1% (140~39.6%), 2
Ao s faddo] Thesto], g3l etk WAl T AAFEEF 1.2% (0~-4.9%) = Hadrh Egk dA
A T AT FEer]E AR |, HEe] & AR Aol A5 34% (1.8~7.3%), G4 gl 2+
FARH FAddAAe] gl 8l nER uAA e F L1% 0~37%)= 24 Jvk(20-24) WA 3 =
delA AWET(1L13) Aokt HEHo] 2 79 A o Ff-dle 23 Bat BEal, A9 °H” o tigh o
Wit Aol s Hole M 2 AL 4978 d2d A4 BHE Aol uh=0d oF 2.8% (2.1~3.6%) =R Bal¥ AL gl
=0l golstthi= golny. falof #R A e SH .(9-1325) ¥ AFANA= ARE] 27 ﬁﬁ*cﬂh B8t
A Helre, vlwa 3p3ale] ol &, & e AEd a1 G JE ) Aglon, Aeaolt @74
AN TG Dol DA dstar, el Al A 7l oS Holw FWTe wAsA ok 2R
o] 7} stth(14) =9 SHg Aol %%H Atk 9, 3] - A

o o Ao o] @iz Wwle whlE A el Z271%el ket A A, g5 @2 g 2 g S
g Hdo] GolahA] ¥ Aotk Wi AAA Wi HAAA A3} Fodk Ads Rola gin.
3 AFFAZ ] &lo] 4 ggo}, FFo] WA FdA 5 i A A G 54 fFo] o] Fo
o S, 58] A5 Ui e A sdd 2 A 330 2R e AR -840 9=
A7t okl Aol Wl E ghdade] 9 BATE ot 48tek o g ol digh XJIJ} ArE Ao w ZdEd. =
ato], 29 gl W 4 vk kAR, o] 9 Wil ® A e U SAHL ke Aot LnF
5 A AAAe ARA e = 439 45 Hl-g, W 3] 4984, 17}91 =H] Fow Qg H-g-
olr] F#3] F8E 4 slvka Har Jvh(6,10) A A=) giu] Exto] et FAjolth Ak o] d FAFE 28
Aol v 27 Aol YA, 2549 T AdA T= g A8 3 754 884 Sl dig Bt
=2 Ad dAoA e § A FHEL A Y Sk glemw, S e ofde] gE v
A Hw 2EY FAE A AdlA Fao] 44 T SEE § ode AR A4E
AE7F TEen, AL 2WE AFetA] B
WA AAAE 5% F 6~ 1290 FARRL ADG z =
94 U 2u2d 54 2 2% 2090 A A9AE
o 9 st 2Y=YTh ARES 21399 T8 AFFATHE 0§ =

2R ] AL A9 QAo el Al X A e st Sl AleR J1Ee] WA
of Bust Asta, Aol glov, Wa TRES Fu PN £Ed) VS FRT 5 g e wa 8
A 9= 2 el dnk A sl B olde Ak, 5 A7 FARE R A A7E T =X
RO AL olgshd, A ARl AAzold WAE Teo A8 A4 A ride] Ao d Ao AAHAY
zd Hlg] B3 B HEe] $FAA Y] BE] §olg)
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