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Abstract

Key words

Background and Aims: The application of robotic systems in thyroid surgery has gradually expanded,
but there is limited large-sample reports on bilateral axillo-breast approach (BABA) thyroidectomy using
the 4th-generation da Vinci surgical robot both locally and abroad. Therefore, this study was performed
to summarize the treatment outcomes and experiences of BABA thyroidectomy cases completed at the
authors' center using the 4th-generation da Vinci surgical robot, so as to provide reference information
for clinical practice.

Methods: The clinical data of 649 patients undergoing the 4th-generation da Vinci robot-assisted BABA
thyroidectomy at the Department of Thyroid Surgery of China-Japan Union Hospital of Jilin University
from April 2020 to August 2023 were retrospectively collected. Relevant clinical variables were
summarized and analyzed.

Results: Of the 649 patients, 79 were males and 570 were females, with an age range of 13 to 64 years
and an average age of (35.1£9.2) years. There were 464 cases of unilateral malignancy, 107 cases of
bilateral malignancy, 64 cases of unilateral benign tumors, and 14 cases of bilateral benign tumors. All
surgeries were successfully completed without conversion to open surgery, with a median operative time
of 130 (110-150) min. In 571 cases of malignant lesions, the total number of central lymph nodes
(CLNs) dissected was 2 628, with an average of number of 4.6043.59; the total number of positive CLNs
was 489 (18.6%), with an average of number of 0.86+1.65. On the third postoperative day, the
proportions of painless and mild, moderate, and severe pain were 52.2%, 30.5%, 17.3%, and 0,
respectively. The median postoperative hospital stay was 3 (3-3) d, and the median hospitalization
cost was 50 500 (48 100-56 700) yuan. During operation, EMG signal degradation of the recurrent
laryngeal nerve (RLN) occurred in 71 cases. After operation, temporary RLN injury occurred in
17 cases; temporary coughing during drinking occurred in 4 cases, and temporary reduction of vocal
range occurred in 10 cases; temporary hypocalcemia occurred in 145 cases. During a median follow-up
of 6 months, the overall satisfaction rate was 94.6%, with no permanent complications. Learning curve
analysis showed a significant decrease in the curve at the 26th case, followed by stabilization, and
similar learning curves were observed between different surgical procedures.

Conclusion: The 4th-generation da Vinci robot-assisted BABA thyroidectomy is safe, effective, and
offers good minimally invasive cosmetic results. Adherence to a learning curve is necessary during the
application process, and the mastery of the robotic surgical operating system is a key factor influencing
the surgical process.

Thyroid Neoplasms; Thyroidectomy; Robotic Surgical Procedures
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SRt TR Y. P AT ARG &
K, HATE KR EF A Xi &G SP AL TR
BLAF A o B AN TSR DU QA 25 35 BIL s N 22 00
w5 #L % A # (bilateral axillo-breast approach,
BABA) {14 HAR IR T2 A AR A 1 07 T 285 23 1 A W
WO I, ASBESERS S O S A S U AR O
A HLAF AN BABA FUBR IR T A0 61 (936 77 45 2R e 2 5
PEATBAS, NZ AP NIRRT AR 80 474 |
LW Rt — T RS S H R

1 ARSHE

1.1 —RRER

(o] 51 23 H7 2020 4F- 4 H —2023 4F 8 H T koK
S BRI BR e AR R S B 52 Y 649 15 BABA L
A ANHURIR AR B E B IRR TR, ASRME: (1) &
HBRERY, A2 TR, AMAIRATRK;
(2) AR AN RS HAE<S em, ML HZ
<6 em; (3) K f& & 70 J= 09 WK AR FL Sk AR R
(papillary thyroid carcinoma, PTC), K f[ij #5278
i kR R AL A AR R, P R KR L & (central
lymph nodes, CLN) JCll& [ 5E , JoMl 250 ik 12 45
Ferp ol B A 55 7% 5 (4) A IR BT 4R /1 7 A B B
NREIEH o HEBRARE . (U J i 5 BB R i
(2) [ B AT U T AR S BOR BRI s ) BIF

Graves Jg 5, J™ H HUIR B 28 5 (4) ARATI2 W b E PTC (1)
FHODR J A 1 B g ), BT A A B ORI AT M 2 B
2L AR KO RG A, M BE FOR R i ) 0 A
BERFIITH F R AR A . AR E &
OO A v HOR I B BE AR PR S it e (it 5 .
2019002) , A B AR & E g R .
1.2 FARBERVIKREE
FKHIESFA A X A AN RS, A
BAEAT W R ET A, A2 I A AT
2 BRI, A RO 43 ) T U R R LA L A A%
Bl emPIH, F I8 4 4008 N E A KR,
FHEE P 0 85 98 0 85 2 N AL B HF IR E A 41k
Trocar, Trocar SHLMVE EH )G, N1 5F 245
57 5 E A Maryland 43 2§ . 8k o BB HL BY K&
Cardiere IV o 43 &5 Bz e 1) b 2= R BCE K,
POER R Ry IR R S BT S e T a A iR /N
IR s 722 20 U AR A L8 N BCH IR Ah . TR fifi
FAHF 22 (9 AR 5 (5~6 mmHg, 1 mmHg=0.133 kPa)
CO, AEFF T ARIAEZS M), A b AR 4l 15 000 #7508
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e (1) o RETZ W B AE 8547 B 5
M RR A 843 ) DIBRAR, ke 722 f8 2 A7 Pl i
W Kz ige FK U) B +CLN 35 49 5 3 AR 4K 9] B +CLN
HH

B1 FHRIXGFHFNEANBABA RRBEFARGiHE

Figure 1 Intraoperative scenes from the 4th-generation da Vinci robot-assisted BABA thyroidectomy
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WA o UL TR A R A SRR B . H AR R T
fig M I E5 4 OL o A IR B0 UF 20 5 (numerical
rating scale, NRS) T AR5 553 KX &8 U)K 2
JEFATIESr, 00 WA KR, 1~3 70 N R,
4~6 43 R SR, T~10 9 E R . R
AL PE 4> 3 (visual analogue scale, VAS) F R
Ja 1A B A i i B8 U 0 S8 R B i AT 0 A,
TEKJE 100 mm 1Y B 2 20 B2 5% B TARIC, 0~44 mm
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scale, VSS) TR 14HE G X EEY OEIR
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LW 4, b 618 45 (803%) M43 WL 15 5,
WL E 7 (216.6 £91.0) pV, YL 110~600 pV X
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33, 8. 4f), A2 ICk A AR IS I AE & .
2.2.4 HEEEIL CEMHRERE CINEHE B
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K I 2 132 %t 649 f51] £ 3 DL KA Al R =X
W NS AU S NN B EZirl s 1 S s e e O
) PR 2 T R R R Tk s i ) i 2k
A BF I E T RGBT, T AN ) 5
Ragh, 2o T A 26 B B R AR, RS
TR (E2A) ., 26§k S0k 2% 2T th 28 4
k2 2 B Be 5 BB BE o T 26 681 T R A A S0
PEFAR 184 (69%), XUMEMETF A 16 (4%),
PR EFARTE (27%), LA L3 FAR B 2F T i
LorHIfE 17, 3. 6 flmf iR AP (KI2B-D),

&1 RERHEHER

Table 1 Postoperative and follow-up variables

FARYITH R (%)]
AR 614(94.6)
—fi 35(5.4)
AN 0(0.0)
P %))
Joh 339(52.2)
RPN 198(30.5)
LIRS 112(17.3)
P 0(0.0)
FMMVASIER (% £ 5) 88.1+7.78
IR VSS P4 (% = ) 3.21+1.05

B2 FIMESH A 49PIRE T ARE T, B ROLGIERE FARZE MM C0 BUILGHERE FARE T I

D: M RAERE TR T Lk

Figure 2 Learning curve analysis

A: Learning curve of surgeries for the 649 patients; B: Learning curve of surgeries for

unilateral malignant patients; C: Learning curve of surgeries for bilateral malignant patients; D: Learning curve of

surgeries for unilateral benign patients
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205 1 2 55 3 B R 305K 5 17, X 2% B BABA
HLES N HUIR IR FAR BB I F a5 R &
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FETT 26 4] 5 5 A7 71, J5 623 1 3 A 181 441 .
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BAER AR ALE ., BEHNEE 20 A
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BEFARS, mAABR BB SR SRS
RLN 2 [8] 9 5 85 [) o9 7l K, 4 R 35 X S5 B B B
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AR AR AT RO RLN B £ 0 A R 05 IR, 2
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RLN #EAT B B R, JF i A W TPl ds A F AR
A 48 I TONM $5¢ A BE A7 kS 4 A6 B4, J) J2 e it
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SR 2 AE 80% A AT, Wi %N 5%~28% . Kim
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