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[ Abstract ] Background and purpose: Robotic thyroid surgery has been carried out worldwide since Kang first applied it to
the thyroid in 2007. The proportion of axillary approach is increasing rapidly in China due to the continuous verification of safety,
radicalness and cosmetic properties of cancer treatment. The advantages and clinical value of Da Vinci Xi robotic unilateral axillary
approach in the treatment of unilateral papillary thyroid microcarcinoma (PTMC) was investigated by comparing and analyzing the
clinical efficacy in 95 patients undergoing a gasless, unilateral axillary approach Da Vinci Xi robotic thyroid surgery for PTMC and
91 patients undergoing conventional surgery. Methods: The clinical data of 186 cases of unilateral PTMC undergoing thyroidectomy
in the Department of Head and Neck Surgery of Shanghai cancer Hospital from March 2020 to November 2021 were retrospectively
analyzed, and they were divided into the robotic group (95 cases) and the open group (91 cases) according to the surgical methods.
The general clinical data, surgical results, postoperative complications, satisfaction of incision, learning curve and surgical costs
were analyzed and compared between the two groups. Results: There was no statistically significant difference between the two
groups in gender, age, incidence of Hashimoto’s thyroiditis, tumor diameter, location and number of lesions (P>0.05). However,
the operation time was significantly longer in the robotic group [ (126.65+34.76) min | than in the open group [ (60.99+21.12)
min | , and after 36 operations, the operation time reached a stable level. The operation cost was significantly higher in the robotic
group [ (47 940.66+4 404.30) yuan ] than in the open group [ (15 807.73+2 295.35) yuan ] . There was no significant difference
in intraoperative hemorrhage [ robotic group: (20.48+18.83) mL; open group: (16.15£13.95) mL ] , the number of removed lymph
nodes (robotic group: 2.61+2.77; open group: 2.97+2.20) and the number of positive lymph nodes (robotic group: 1.01£1.61; open
group: 0.78+1.36) between the two groups (P>0.05). The incidence of postoperative temporary vocal hoarseness and transient
hypocalcemia was lower in the robotic group (1.10%, 2.10%, respectively) than in the open group (2.20%, 3.30%, respectively),
however there was no statistically significant difference (P>0.05). The postoperative satisfaction of incision was significantly higher
in the robotic group (very satisfied 87.4%, satisfied 11.6%) than in the open group (very satisfied 71.4%, satisfied 26.4%), and the
difference was statistically significant (P<<0.05). Conclusion: Da Vinci Xi robot in thyroid surgery using a gasless, unilateral axillary
approach has not only good cosmetic effect and high patient satisfaction, but also short learning curve. The amount of bleeding during
the surgery, the lymph node detection and the occurrence of postoperative complications are comparable to the traditional surgery.

[ Key words ] Papillary thyroid microcarcinoma; Da Vinci Xi robot; Conventional open surgery; Thyroidectomy
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Fig. 1 Body position and body surface symbol

The axillary crease incision was taken, and the No. 1, 2 and 3
mechanical arms were all approached through the axillary incision.

©

B2 HRINHANTE
Fig. 2 Diagram of the improved retractor
A: The width of the retractor is 20 mm and the depth is 55 mm, which is significantly narrower and shallower than before, which is conducive to the
rapid completion of cavity construction; B: The traditional suspension shutter is changed into a sliding device, which reduces the overall height of the

retractor and significantly reduces the interference between the mechanical arms; C: After the successful installation of the robot, the height adjustment
of the retractor can be carried out at the bedside, which reduces the interference to the robot arm and improves the efficiency of the operation.
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Fig.3 Installation diagram

A. Position of 3 Trocar and relative position of retractor after installation; B: Add 3 Trocar position and relative position of retractor after installation

of areola hole.
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Expose recurrent laryngeal nerve

B4 ZRENEIEFFXHREAFREF AL
Fig. 4 Example of Da VinciXi robotic thyroid surgery via axillary approach

A: Protect and expose the parathyroid glands of the upper pole of thyroid; B: Expose and protect recurrent laryngeal nerve; C: Lymph nodes in area VI

were cleared.
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Tab.1 Comparison of baseline data between the robotic group and the open group

[n(%)]

Group
Item Total Rob((:lti (:9 goup Open group (+=91) x1Z value P value
Gender 0.858 0.354
Male 30 (16.1) 13 (13.7) 17 (18.7)
Female 156 (83.9) 82 (86.3) 74 (81.3)
Agelyear, Xt 36.69+8.23 35.72+8.85 37.70£7.51 -1.887 0.059
Hashimoto’s thyroiditis 1.334 0.248
No 119 (64.0) 57 (60.0) 62 (68.1)
Yes 67 (36.0) 38 (40.0) 29 (31.9)
Long diameter of tumor/mm, x +s 6.82+1.98 6.59+1.94 7.05+2.00 -1.613 0.107
Tumor site 0.817 0.665
Right 109 (58.6) 54 (56.8) 57 (62.6)
Left 74 (39.8) 41 (43.1) 34(37.4)
Central lymph node metastasis 0.640 0.127
Positive 75(40.3) 39 (41.1) 36 (39.6)
Negative 111(49.7) 56 (58.9) 55 (60.4)

22 HBANESFHHAFRERILE
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Tab.2 Comparison of surgical results between the robotic group and the open group

(x+s)
Group
Item Total Z value P value
Robotic group (n=95)  Open group (n=91)
Operation time/min 94.17+43.71 126.65+34.76 60.99+21.12 -11.162 <<0.001
Surgery cost/yuan 32048.83+16488.00 47 940.66+4404.30 15807.73+2295.35 -11.534 <<0.001
Intraoperative hemorrhage/mL 18.34+16.69 20.48+18.83 16.15+13.95 -1.655 0.098
Total retrieved lymph nodes 2.78+2.51 2.61+2.77 2.974+2.20 -1.872 0.061
Positive lymph nodes 0.90+1.49 1.01+1.61 0.78+1.36 -0.643 0.520
*3 MBANASFAMAREHEERBR LR
Tab.3 Comparison of postoperative complications between the robotic group and the open group
[n(%)]
Group
Item Total ’ P value
Robotic group (n=95)  Open group (n=91)
Hoarseness 2.938 0.112
Transient 3(1.61) 1(1.10) 2 (2.20)
Permanent 0 (0.00) 0 (0.00) 0(0.00)
Complication 1.937 0.380
Poor wound healing 1 (0.50) 1(1.10) 0 (0.00)
Pneumoderm 1(0.50) 1(1.10) 0(0.00)
x4 NRANASABARGOFEEBRILER
Tab.4 Comparison of postoperative satisfaction of incision between the robotic group and the open group
[n(%)]
Group
Item Total 7’17 value P value
Robotic group (n=95)  Open group (n=91)
Follow-up/d x£s 404.89+154.41 387.05+£151.60 423.52+155.94 -1.569 0.117
Satisfaction 7.268 0.026
Very satisfied 148 (79.60) 83 (87.40) 65 (71.40)
Satisfied 35 (18.80) 11 (11.60) 24 (26.40)
Dissatisfied 3 (1.60) 1(1.10) 2(2.20)
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Fig.5 Time series plot and fitting curve of 95 cases of Da Vinci Xi
robotic surgery
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surgery

FEPR R R 2 4 T 5700 47 o 1 I i PR A S 1
Wi, 90% L B E KN FLICIE, Ol
SRR IR TR RAF. Rl oo
A -0 BE-AE o, R BRI Y EOR BE
AR, FERRARSE HRIRFL IR (papillary
thyroid carcinoma, PTC) BEHZ WFRKLYE, 7F
TREPIR BRI, SR R R 0 I R H Y SE

2OR, WS T HARRF ARG mA . ST
19974FHiischerF '* 4 I BB AR HI T HR IR AR
FARWGBIT, B BEHARTE HUR RSB a4 51
TREMKRIE, BEBARWIE—LKIE, 20074
KangZ: ' 55 1 UOK HLES N 2 50 1T HUIR R 41
BR, AHEBR A, Has NTFRARGAE S
TH ORI | RVEE ARSI ST . T I7 IR H
B AR T/ N T i Th e DL S nT DAL g T
PRI, TRt RO AR THET, R
—RIATF A Xl N R G T A BT i b
— PR AT R TG, Ba k] A U e, fiff
PR B 7E 25 (0] oA B B3, X T8/ Nal B
PFARIAE . FEFARABNES T, Hlds
ANFAREAREZE TIEGERANTFARAR, BT
ARABESAHACER L, AT RS A XibLas
NZRGEHUHRE B h0 R 0GR, SR TR AR s A
BT LA AN HUIR IR TR B T e NI PTMC
BE, WMEHSEETARETAREN . FREZS
e MRARIAHE MR ARORE TN 2257, IR
BLas NTFARTEHAR BRI AR G A Al A T A T4

Lees U HGHE , TEMKEISEH R, HLAS
AFAE FEEFREFA, Kim " HH,
PLAES N TFARTE T AR Ty 5[5 T IH s TR
T BT, WAk 254 1y T =35 Z 1]
ToE 2R . AP AL AL de Xk L 45
BER41.1% (39/95) , FFdR%439.6%
(36/91) , HLAF A LRI il 2 A 375 4 1k 2 45 5L
i R AR H Ko Je DO I S5 AL R T
ZREGIFE L, RFEFXHEE AT R 555
FARBERAILE

EF ARG M m, 3 EHRRD S
( American Thyroid Association, ATA ) MK
HAR PR ZMBFEE T ZE 51 25 ( Chinese Thyroid
Association, CTA ) X} T HURBRIEDLES AT ARM
T RIS ROHERE I RLSE TR T L RS,
9545|4552 IR 758 XibLaw N TR 1 (L Yok i o
JCFAR, [FIRTEART L AR5 A W45 5 T 5 T
FARITC B E 2R, HBIFA Xiflas N2 B
AR T AREZE 2T,



(bP@BESZ) 2023433511

1025

TESERMET T, LTrse > P BoR, b
HFEAERRER, Plds N SRR FARTEES
PEAE 5 TR B P AR B, A AR R
T ORAR RIS S, PLESATFAR . 5
FAREIFFUFAR=HZM TR E LT . AW
K BRI N IRES T AR AE 56 2506 7 B Jr T B A 1
G F A

AW, TESERB6BIHLE A TR, ik
IR XL NS TR S8 Gt ) o] Lk 1] — A
SEK-, FIAHAG ST i . HARRG EIR M)
A

LEERTR, IRISARXIHL A A BN i BT A A
NJHPTMCFA i HA —E 3, Hb i
BN R FARL2MWEF TESI TR, A
BALGTFARA AR SERACR, FIigkEE,
BVES TR (BB ohoBdE, B —
FE SRR, AT 2 O KRR I I B D B
K BEHLAIG RIFFEE— 2 RHIE . ALEs A FARK—
AT BT B U AN, (HEEFIA
K, WL ATFALE ORI E A TR EZ ) M)
Z—, MiEE&HLas ANWREs: b, HSPHA R
BHRRAR, PRsols Sz o

PR RAER: A EE SR HAEERN S
LB

(& % X Bk

[1] KANG S W, JEONG J J, NAM K H, et al. Robot-assisted
endoscopic thyroidectomy for thyroid malignancies using a
gasless transaxillary approach [ J ] . J Am Coll Surg, 2009,
209(2): el—eT7.

[2] QI X W, DU J Z, LIU H X, et al. First report of in situ
preservation of a subcapsular parathyroid gland through
super—meticulous capsular dissection during robotic radical
thyroidectomy [ J ] . Surg Oncol, 2019, 28: 9-13.

[3] LIUP,ZHANG Y, QI X, et al. Unilateral axilla—bilateral areola
approach for thyroidectomy by da vinei robot: 500 cases treated
by the same surgeon [ J | . J Cancer, 2019, 10(16): 3851-3859.

(4] FBGHER, PRI, 95500, 45, ASMS AR e rEse T
ARIRHIER A7 BBk [ ] . AR A
%, 2019, 28(11): 1336-1341.

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

ZHENG C M, XU J J, JIANG L H, et al. Endoscopic thyroid
lobectomy by a gasless unilateral axillary approach: Ge &
Zheng’ s seven—step method [J]1.Chin]J Gen Surg, 2019,
28(11): 1336-1341.
ZHOU J F, SHI Y, QIAN F, et al. Cumulative summation
analysis of learning curve for robot-assisted gastrectomy in
gastric cancer [ ] ] .J Surg Oncol, 2015, 111(6): 760-767.
BOLSIN S, COLSON M. The use of the Cusum technique in the
assessment of trainee competence in new procedures [T].Int
J Qual Health Care, 2000, 12(5): 433-438.
MATERAZZ1 G, PAPINI P, FREGOLI L, et al. The learning
curve on robot—assisted transaxillary thyroidectomy performed
by a single endocrine surgeon in a third-level institution in
Europe: a cumulative sum (CUSUM) analysis [ J ] . Updates
Surg, 2023, 75(6): 1653-1660.
HUSCHER C S, CHIODINT S, NAPOLITANO C, et al.
Endoscopic right thyroid lobectomy [ J ] . Surg Endose, 1997,
11(8): 877.
LEE S, RYU H R, PARK J H, et al. Excellence in robotic
thyroid surgery: a comparative study of robot—assisted versus
conventional endoscopic thyroidectomy in papillary thyroid
microcarcinoma patients [ J | . Ann Surg, 2011, 253(6): 1060—
1066.
KIM S K, WOO J W, PARK I, et al. Propensity score—matched
analysis of robotic versus endoscopic bilateral axillo—breast
approach (BABA) thyroidectomy in papillary thyroid carcinoma
[ J ] . Langenbecks Arch Surg, 2017, 402(2): 243-250.
o [ R T b 2 SRR T 2 HUBR IR AR R 2 B 2%, o
WP R B s ORI k2= bl 2. HLas N TR RS
HB R ARAHDR IS R T ARL IR [ ] . PR S HSR
7&K, 2016, 36(11): 1165-1170.
The Thyroid Surgeon Committee of the Surgical Branch of the
Chinese Medical Doctor Association Consensus on Diagnosis,
the Thyroid Disease Professional Committee of the Chinese
Research Hospital Association. Expert consensus on robot—
assisted thyroid and parathyroid surgery [ J | . Chin J Pract
Surg, 2016, 36(11): 1165-1170.
MATTEUCCI V, FREGOLI L, PAPINI P, et al. Comparison
of surgical completeness in patients operated on conventional
open total thyroidectomy (OT) or trans—axillary robot—assisted
total thyroidectomy (RATT) by a single axillary approach [ J | .
Updates Surg, 2023, 75(5): 1267-1275.
KANG I K, PARK J, BAE ] S, et al. Safety and feasibility of
single—port trans—axillary robotic thyroidectomy: experience
through consecutive 100 cases [ J | . Medicina (Kaunas), 2022,
58(10): 1486.

(ki B3: 2023-06-27 EEIHY: 2023-10-27)



