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[ Abstract ]

avoid neck scars. The transoral robotic thyroidectomy (TORT) adheres to the concept of natural orifice trans-

In recent 20 years,robot thyroid surgery has developed a variety of approaches to reduce and

lumenal endoscopic surgery and achieves perfect cosmetic effect. This article provides a literature review of the

history and progress of TORT. It aims to help understand the technical lineage,advantages and disadvantages,

as well as indications and contraindications of the TORT technique.

[Key words| Da Vinci surgical system;transoral approach;thyroidectomy;natural orifice translumenal

endoscopic surgery;review

8 0 R R T R 28 D) 3 T e SR AR Ak 1Y
B o HL AR ATY AN RE Rt B st B T ORI . T B R O
/\E’Jﬂﬁlx,y B B R 118 S0 R AP 18 Sy Wi R 7% & ) R
], 20 fhad 90 ARG , [ N A 2 3 O 4G A Ik B
‘#ﬁﬁ”ﬁﬂ??ﬂi IRAE K R H0 22 WA L e 2L b R i
SN AR IHAS AT B o e R e B PR MR 4
H 4R i 18 N 5% T AR (natural orifice translumenal en-
doscopic surgery, NOTES) Bl & 1 ¥ &, 2 O i A %
(transoral robotic thyroidectomy, TORT)"' Jp 5
RIETF AR B A AKX RRE GO, B8 T
WP SR RBOR .
LS N TFARIEAMK T2 BB R, A 2009
AE KANG 25508035 2525 L a8 AN T FR R R OF
I, Gak T JLAE ) & e HLas AN H AR BR T R 38 ¥ B mt
T B/ XU R R LA BT R A B L H R A
Y UTORT 2 Z Fh PR AR M. W) s 85 HUOR IR F R
FLL, TORT #F 4 NOTES # &%, B A B AF 1) 4558

* EETIR.H KA DBAEFRMIN H (2022MSXMO045) ; F KT H AR 222 4 i F 5 H (este2021jeyj-msxm0222) ,
&5 1E#& . E-mail: zhaozhuzhu@163. com.

AC1982—) B EATH W, 2+ BN FH AR RS R BT, &

BRI TORT F AR & &5 S gt
ﬂéﬁﬂz#%%
1 ZOBBNE=ZFLNEREEFREVIRF K (tran-
soral-vestibule endoscopic thyroidectomy, TOVET)
RANERREE

B NOTES #UE 0 248 fUE &, SR BE B A X H
TEHCR B F R h g i AT T8 &R B W kR
TOVET AR . I #h TORT AR M IR, 2008 48,
WA WITZEL 259 9 et i 24 4% FiEdh Y
20 mm YJ FCE N BB EME T 15 mm 4b 5 3. 5 mm
HTEYI O AR R RN TR R AR BT T HOR R VI BR
FAMAETIETAAFLAL KA R =M1, R
il T AT UIER AR A B KN CF 1 5. 2 @) H 75 578 Wk 5
JKF 8 &R AN Y1 T, B Lz R 5K JE gl R )
NOTES TR, 2010 4, KARAKAS 25 fi s WIT-
ZEL 21 j B 8 FE RS AR AR LR AT TS0 8. Bl
J5 48 WILHELM 58 55 7 4G 30t | 3 1A o 52

A7 1T JBRE , 5 X6 %

EEEN .Y



3222

B R A X4 T R IE A R B HOR
BRUIBR AR SEAT T — 28 510 M it 350 BE8 3 1 PR i3 56 A9
AR AT MR Y LB T A O R IE A
i A DR R 1 B R B BRI R S R LRl . i AR S F
REEAZHTE T ZWAT 10 mm FR ) 1 7E B W2 HL .
A1) 43 B R LR 3k SR UL s IR R R
X, SR 5 4 BIAE 11 B G2 I 266 B Ak 45 D) 10 mm 1)
H, i & Trocar 43 5l Sk 32 #: 1F FL A0 & By #: 1F 7L,
2010 4F, WILHELM 45706 pp R X0 T 1 Bl A7
00 235 75 1 UK ek B 3 R0 8 48] FROTR: R ek AR L S 2 T
AREFEH 4 h, FHEBERE Y 2 d, Hb 3 f] F AR A
T R T TR AT 2 2 AR =R DU B AR
KREREFEN 40 em® I K EAE N 20 mm., (HIEIE K
rh R Bz AR O 11 S F LR 6] 40 28 K, A A0 A G
JIRAA b 22 A Y AT AR, ELAR A RS B ok R R T
T ARG R, AR 1 RS Ak ™

b BaR BT, TR E A X 2 O E R IE AR
fe g AR IR DIBE R AT TR, KM T TOVET
AL BB B A i R B A Y 50 mm, e KAKFLZ
65 cm® ", HiZ AR GRG0 T4 0 & FIEHRY 0 AR
X R WLEE AL 2L B 303405 o LA B AR J5 10 J JES 350 i ik 7
AW 2013 45, NAKATO %520 47 18 R M b 98 i
7R 1) A T AR I 1] A 208 (151, 233) min, HUIR AR
FL 3k R 5 B v e DX B &5 T 0 R TR TR
361(310,414) min, ¥ Beif 8] R 4~5 d, 47 2k 1L & 4
97(5,225) mL, AR J5 1B M BT AE R 3 d oK 3 sk
Yoo FAFNEYHRGE R bR b AL R iR 65
(45,110 min, FAL R MK 13 mL(5,30 mL) , RJ5
H A AE BRI E R 5(3,8)d, 2016 4, ANUWONG™
i3 BRI FE R BR DD B 2 T R B R A 90 (75, 180)
min, U R BRD B A A7 R B 8] 25 135(105, 300)
min, P07 2 LR K 30(8,130) mL, Hr v A% B st 8] Jy 4
(2,7)d, BJE, TOVET $ AR BCh 28 1 s 55 R IR
TR PIFRHEA B R S5 M 3R Pl 28 0 90 T B M RS | I
Jifr BT B M A 5 G R AR R 5SS T R
LR
2 TORT H#ARMERE

TORT AR & B 72 TOVET £ AR FHLAF
N ELRS B, 2007 4F , FAUST £ 8 Je 70 1% 1R % 3
FTHLEE N BRI IBR T AR, 2009 4E, KANG %"
BALEE N BN T AN BRI BT R, FE
TOVET AR B EAN . TORT $& A JF 46 5 T H AR
R B I8 97 . 2011 4F, RICHMON %80 45 3% T 4L
e N TORT W FRRTHFFE . 2015 4F, LEE 2 ik
il 4 B TORT F AR, FAREE A 190~390 min, H
i1 5 L Sk PR AR DN S AT B R AR A PR B B - )
rf e DX EL S5 9 A B 1] 390 min, BUCH AR A 19 R
KEZER 23 mm, I KEEH12.5 g; P 3 ARG

¢ AEF 20229 A% 51 A% 18

BT I R R RR A, %0 b 2 32 ) 4 5K RR A I RE IR
WS TAETETTAN Z B3, TORT 4 AR B f Pk 53 B
#) 2016 4F ANUWONG ™ 5 P9 00 52 5 £L 07 B 1) i 2%
D5 16 M S5 o oA Trocar 3 T 5 K A6 3h 2 (] L ok 2>
TXF AR 2B A B R B R OK K AR R I AR
2017 4F, RICHMON 27 4538 17 17 4] & ik /] %
TORT FA 5 16 F] B i UTER, 13 6 A g Xk
LEVER L FARBE A 254 min K EHA R 12 mm. A
Ja 3 P BL T IBRRA .1 B FIBJC 1.1 BIJS M 24405 .1
W R R A . 1 R EEEAL. B R H LR Y
TN AR A A KIM 5P 48 TORT # A 1 H
T L TR FOBR B g %) SR R o B B ek Xk B 2
BB A 190~210 min, FOR AR 4 )+ b o X3k
ELZ5 35 B B 250~270 min, i ARG AH 36 3 % 5
KA T B AEBER AR 3 d. 2018 4F, Tk
2500 3R PR R 4 B0 e 7 U 4 9 4 G I
575 min, BN AR U7 B b e DXk 2 5 4G R A
H155~317 min,3 Bl &4 FIBFRA .1 6 Bl Ik 2 45 .

i TORT $ A ff /8 /9 & J& Py 0, nl WL 4= 387 1)
TR B B £ AR R BN B TS E A % R
A, BT 28 5 Bl T R G0 BRI IS M BE 5T Il PR
PR G BRI DT A I R %8 4 RO T R
BRAHE S M.

3 TORT BARMMEEMEL S

TORT $ A #4535 a8 57 7 AL g A 56 2 1 BE A 2
fill b A R A A S8 AR . O A BT R AR
B e AR EsRmiE N, HAR R 2~3 A, RJE L
MNMHWAT LR . 5HAA R, TORT #AR
RNTEIZ RN, FARBATE K., TORT A
Xof S0 25 1) = P IT 0 F R R AR AR AT LA 3E i Xt Tro-
car LB B CHE IS 2 Bk, MiHLEE A RZEHA
) % T BE AT L A B o e FORS 20 B0 TR 4R A4E L B
ML ANAMBFF R R G TR LR 10~ 15 5B 371k =
2 1o 3 LEEE L AR 3 R R Hp o ST B o A D AR IE A AR
RT3 5 00 R PRGN T T R L A
YESE MRS s Endowrist 7 i F AR ZR 2L 12
R BB o 8 T 7E B /N TR 2 ) o 24 7RG A 35
PERY AL T AR B B AR s B TR A
23, fEARFHA TOVET # A 4 5% 3/l L.,
TORT #AR I T WAy > M 5, seah. Mg A
FARE R T — A R AR TR 2RI b TR
FAHABANLA M ARE A TR,

I TORT 4 AR 75 2250 41 2% U ACE | 48 78 58 &
FIVEE 3 28 W S 4 . R [l B 8K F TOVET AR
FAL G FE i F R . TORT $5 A (1 B /E R B 85 K
SIS N N N T S 1 7 N S R 1 4 N
TORT HAREBME G FARMHAIE TORT HAR,H T
) P AR A 11 2890 PR T R G R L T R S W



$AEF 20229 A% 51 A% 18 M

Pl P AE R IF s ARG Dy B, [ A, HLEE A
FHPR M 7 R PR 28 v i A48 9% T S RE T 32 FETF- R 2%
R & FEEHRETAR I T RELTF R,
4 TORT $#ARBIEMIEZE ZAE

ENE: TORT # AR FARBIES R EFREE
R E RS B VA O, (1) 5 6 80558 JC R A 3 5
(LSR5 (2) F8 K T A G T R 55 (3) TG SME I » BE TR
Fi 3k AR A7 5 (4) FIR AR AR 4% <<50 mm; (5) fif
Je AL T R BR E A (6) PRI JE I B R B
TR A 284200 HAL TG b e Xk B 45 s

AR RAIE : (1) g B R sl F i J5 4 DL T
PR I 08 12 0 &1 Bl 4 0, 5 90000 5 bk 12 4 i 4 s
(2) B35 O PR ME | S008I A BNk 45 0 A
BHMERR L HE s (O MAEHW PR L ALK
AT I R AT Ak A S B DR R L AR S O A L R
FH SO N DI YT O AR T 2680 s Sy 11 2%
Y10, Skt G B e A s R E 19 £8 & B e T e R =X
G A Grave”s Jig S A< HIR AR 48 B8, HR iR 4
NGS5, T AR T BOR b i 3G 2 R TR
5 TORT $#ARHFH KX AE

TORT F AR KA W AR JG I & AE R T G0FR A F i
[ SRS Ry N | Pt S N SR < [y I |
O @i A i) 7 NS BT R = S B 7% NS W ol N
LN LB IR AT O Bt 2 B R 4 RS L i R TR B L T
TeUA S I E o LA R T IT AT L G ik R B2 A0
B W HOBR 55 R A0 S BRI ES AT R
A RS S GIETAR IR 2 R,
6 B 2]

Hartlas NFRIRFRABEZL HHA TORT
HARRETEIFW NOTES FL&, 774 TRIFIER
B . RE T AR A A B A Bl T RFE AR,
FEAR R JE TORT $ AR % 4 AT 8032t 59 PR IE  {H 5k
MEETARMEERK B, MEIS AN L
JELCRKMHLEE N AT RE AR RGNS VBB
B LR N AR FAREL 2 A,

(1] AREA BRI IRER. 48 100 JES i BE M B2 PO iR 11

B FAR 545 % P it F AR e L], A B
=ik ,2020,26(4) :60-66.
KIM K H,TAI D K C,KIM H Y.et al. Does

tumor size affect surgical outcomes of transoral

[2]

robotic thyroidectomy for patients with papilla-
ry thyroid carcinoma? A retrospective cohort
study[J]. Head Neck,2020,27(10) :3842-3848.
KANG S W,JEONG ] J,YUN J S,et al. Robot-

assisted endoscopic surgery for thyroid cancer:

[3]

[4]

[5]

[6]

7]

[8]

[9]

[10]

[11]

[12]

[13]

3223

experience with the first 100 patients[J]. Surg
Endosc,2009,23(11) :2399-2406.

ZHANG Y.DU J,MA ],et al. Unilateral axilla-
bilateral areola approach for thyroidectomy by
da Vinci robot vs. open surgery in thyroid canc-
er; a retrospective observational study [ J].
Gland Surg,2021,10(4):1291-1299.

SUN H X,GAO H J,YING X Y,et al. Robotic
thyroidectomy via bilateral axillo-breast ap-
proach: experience and learning curve through
initial 220 cases[]]. Asian ] Surg,2020,43(3):
482-487.

KANG S W,JEONG ] J,NAM K H.,et al. Robot-
assisted endoscopic thyroidectomy for thyroid ma-
lignancies using a gasless transaxillary approach[]]
J Am Coll Surg,2009,209(2) :el-7.

LEE D W,KO S H,SONG C M, et al. Compari-
son of postoperative cosmesis in transaxillary,
postauricular facelift, and conventional trans-
cervical thyroidectomy[ ] ]. Surg Endosc, 2020,
34(8):3388-3397.

LEE D W,BANG H S,JEONG J H,et al. Cos-
metic outcomes after transoral robotic thyroid-
ectomy: comparison with transaxillary, postau-
ricular, and conventional approaches[]J]. Oral
oncol,2021,114:105139.

WITZEL K,VON RAHDEN B H, KAMINSKI
C,et al. Transoral access for endoscopic thyroid
resection[ ] |. Surgical Endoscopy,2008,22(8);
1871-1875.

KARAKAS E,STEINFELDT T,GOCKEL A,
et al. Transoral thyroid and parathyroid surger-
y: development of a new transoral technique
[J]. Surgery,2011,150(1):108-115.
BENHIDJEB T,HARLAAR J,KERVER A,et
al. Transoral endoscopic thyroidectomy:part 2:
surgical technique [ J ]. Chirurg, 2010, 81 (2):
134-138.

WILHELM T, HARLAAR J,KERVER A, et al.
Transoral endoscopic thyroidectomy. Part 1:ra-
tionale and anatomical studies [ ] ]. Chirurg,
2010,81(1) :50-55.

WILHELM T,HARLAAR J J,KERVER A,et
al. Surgical anatomy of the floor of the oral cav-
ity and the cervical spaces as a rationale for
trans-oral , minimal-invasive endoscopic surgical
procedures; results of anatomical studies[]].
Eur Arch Otorhinolaryngol, 2010, 267 (8):



3224

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

1285-1290.

WILHELM T,BENHIDJEB T. Transoral endoscop-
ic neck surgery: feasibility and safety in a porcine
model based on the example of thymectomy/[]].
Surg Endosc,2011,25(6) :1741-1746.

WILHELM T.KRUGER J. Ultrasound studies
on the shift of cervical tissues in different head
and neck positions: impact on transoral endo-
scopic, minimally invasive and conventional
thyroid surgery [ J ]. Ultrasound Med Biol,
2011,37(9) :1430-1435.

WILHELM T, METZIG A. Endoscopic mini-
mally invasive thyroidectomy (eMIT): some
clarifications regarding the idea, development,
preclinical studies, and application in humans
[J/OL]. Surg Endosc. https://pubmed. ncbi.
nlm. nih. gov/20734066/.

WILHELM T, METZIG A. Endoscopic mini-
mally invasive thyroidectomy: first clinical ex-
perience[ ] ]. Surg Endosc, 2010, 24 (7):1757-
1758.

WILHELM T, METZIG A. Endoscopic mini-
mally invasive thyroidectomy (eMIT):a pro-
spective proof-of-concept study in humans[]].
World J Surg,2011,35(3):543-551.

I IEF, T A, RS I N T
R AR DB A B i ) F 52 [T, A AR e ik,
2011,49(10):934-937.

NAKAJO A, ARIMA H, HIRATA M, et al.
Trans-oral  video-assisted  neck  surgery
(TOVANS). A new transoral technique of en-
doscopic thyroidectomy with gasless premandi-
ble approach[J]. Surg Endosc, 2013, 27 (4);
1105-1110.

FEAFN BT X LA, S5 248 T i RE RS B
ARIRVIERA 6 #2256 () ] o R N BE 4435, 2013,
19(4) :363-366.

ANUWONG A. Transoral endoscopic thyroid-
ectomy vestibular approach:a series of the first
60 human cases[ ] ]. World J Surg,2016,40(3):
491-497.

ANUWONG A,KETWONG K,JITPRATOOM P,

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

¢ AEF 20229 A% 51 A% 18

et al. Safety and outcomes of the transoral endoscop-
ic thyroidectomy vestibular approach [ J]. JAMA
Surg,2018,153(1) :21-27.

FAUST R A,KANT A J,LORINCZ A,et al.
Robotic endoscopic surgery in a porcine model
of the infant neck[J]. ] Robot Surg, 2007, 1
(1) :75-83.

RICHMON ] D,PATTANI K M,BENHIDJEB
T,et al. Transoral robotic-assisted thyroidecto-
my:a preclinical feasibility study in 2 cadavers
[J]. Head Neck,2011,33(3):330-333.

LEEH Y,YOU]J Y,WOO S U,et al. Transor-
al periosteal thyroidectomy: cadaver to human
[J7]. Surg Endosc,2015,29(4) :898-904.
RICHMON J D,KIM H Y. Transoral robotic
thyroidectomy (TORT): procedures and out-
comes[J]. Gland Surg,2017,6(3):285-289.
KIM H K,PARK D,KIM H Y. Robotic tran-
soral thyroidectomy for papillary thyroid carci-
nomal J ]. Ann Surg Treat Res, 2019, 96 (5):
266-268.

KIM H K,PARK D. Robotic transoral thyroid-
ectomy:total thyroidectomy and ipsilateral cen-
tral neck dissection with da Vinci Xi Surgical
System [ J ]. Head Neck, 2019, 41 (5);: 1536-
1540.

TR L S, RAT B, 28 1 3R S8 A AL AH R
EFARBIL 28 []/CD]. e 5 SR (.
TR »2018,11(4) :234-237.

FH SC. 38 2% A Bl AN BRI D0 B R B9 3R 5 %
JEL]/CD . Hhr 428 4hBEF R 2 2% 3k (ClL 7 /O
2020,14(1) :13-16.

SEME, T, R, 28 R kI A LA AN HUR
T AR B W2 2 5 ] ], vh A2 H- B ok Sk 55 0 B
4k ,2020,68(3) :254-257.

YOUJ Y,.KIM H Y,PARK D W,et al. Tran-
soral robotic thyroidectomy versus convention-
al open thyroidectomy: comparative analysis of
surgical outcomes using propensity score matc-
hing[]]. Surg Endosc,2021,35(1):124-129.

(Wi B39 :2021-11-18 &9 H 11 :2022-03-08)



