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Abstract

Key words

Background and Aims: The application of robotic surgery systems in thyroid surgery has effectively
promoted the development of minimally invasive thyroid surgery. Currently, the most commonly used
system is the Da Vinci robotic surgical system. However, its high equipment cost limits the widespread
adoption of robotic thyroid surgery. Therefore, this study was performed to investigate the safety and
efficacy of the domestically manufactured robotic surgical system in the treatment of thyroid cancer, so
as to provide reference for its clinical application.

Methods: The clinical data of 211 patients with thyroid papillary carcinoma who underwent
thyroidectomy at the Department of Thyroid and Breast Surgery, the 960th Hospital of the Joint Logistics
Support Force of the Chinese People's Liberation Army from May 2023 to October 2023 were
retrospectively analyzed. Among them, 42 patients underwent robotic surgery with the Tumai® robotic
surgical system (domestic robot group), and 169 patients underwent surgery with the Da Vinci robotic
system (Da Vinci robot group). After balancing the baseline data of the two groups of patients using
propensity score matching (PSM), the surgical and postoperative outcomes of the two groups were
compared.

Results: All surgeries were successfully completed, and there were no conversions to open surgery in
either group. Before PSM, there was a statistical difference in gender between the two groups (P<0.05).
After 1: 1 PSM, 41 patients were included in each group, and there were no statistically significant
differences in baseline data between the two groups (all P>0.05). Compared with the Da Vinci robot
group, the domestic robot group had significantly longer average total operative time, assistant
preparation time, and surgeon operation time (193.68 min vs. 138.85 min, P=0.00; 43.32 min vs. 37.9 min,
P=0.00; 150.37 min vs. 100.95 min, P=0.00), and a reduced number of lymph node dissection (10.41 vs.
8.32, P=0.03). There were no significant differences between the two groups in the number of lymph
node metastases, postoperative drainage volume, postoperative drainage time, postoperative hospital
stays, incidence of postoperative complications, pain score, cosmetic satisfaction results, and primary
surgeon evaluation (all P>0.05).

Conclusion: The domestically manufactured robotic surgical system is safe and effective in the
treatment of selective thyroid cancer patients, providing a new option for patients

Thyroid Neoplasms; Thyroidectomy; Robotic Surgical Procedures
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Figure 1 Scenes of thyroid surgery with domestically produced robotic surgical system
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A: Operating room layout; B:

Thyroid surgery via BABA approach; C: Thyroid surgery via TORT approach; D: Thyroid surgery via TAA approach
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Table 1 General data of patients before and after PSM
PSM i} PSM J&
il EPHLEALL  BAAILESAL X2 P EPHLESAM BSANAML xZ P
(n=42) (n=169) (n=41) (n=41)
(P 8+ s5) 41.7629.70 38.60+9.64 -1.90 0.06 41.73%9.81 39.20+9.59 -1.18 024
5 (%)]
5 2(4.76) 61(36.09) 2(4.88) 2(4.88)
0.00"  — — 1.00"
& 40(95.24) 108(63.91) 39(95.12) 39(95.12)
BMI(kg/m?,% + s) 23.58+3.25 24.57+3.27 -1.81 0.07 23.74+3.13 23.71+2.65 -0.04 097
FAR BRI L il (%)
Jint-LIkR 22(52.38) 76(44.97) 22(53.66) 25(60.98)
0.74 0.39 045 0.0
4] 20(47.62) 93(55.03) 19(46.34) 16(39.02)
WL A5 L [ (%))
TR X 31(73.81) 102(60.36) 30(73.17) 30(73.17)
2.61 0.11 0.00  1.00
X e X 11(26.19) 67(39.64) 11(26.83) 11(26.83)
JiEd B 48 em, M(IQR)] 0.5(0.3~0.6) 0.6(0.4~0.8) -1.86 0.06  0.5(0.35~0.6) 0.5(0.3~0.65) 0.00  1.00
T 1) 2% Fisher K5 i k6 56
Note: 1) Using Fisher's exact test
F2 FARARAREEZIHEIRILE
Table 2 Comparison of surgical and postoperative parameters
kit EF=pLas A4 (n=41) RIFA LA A2 (n=41) P17, P
IRELAE R G (B = 5) 8.32+4.46 10.41+4.67 -2.15 0.03
TR EL A PG (B % £ 5) 0.66+1.35 0.61+1.16 -0.01 0.99
JFARSBHE D (min, % + 5) 193.68+80.37 138.85+48.88 -3.95 0.00
Bh £ E] (min, & + 5) 43.32+4.65 37.90+5.77 -4.03 0.00
ARHEFAIE (min, & + 5) 150.37+78.37 100.95+45.89 -3.69 0.00
ARJGE5 1 (mL,x £ 5) 223.63+108.31 235.71+79.25 -1.44 0.15
RIGBIFIELd, M(IQR)] 6(5~7) 6(6~7) -0.41 0.68
RJGABERTE[d, M(IQR)] 6(5~7) 7(6~8) -1.83 0.07

T 1) T AR (=) T-UE A i (] + AR T AR R

Note: 1) Total operation time=assistant preparation time + surgeon operation time

AR5 . R K B IR AL . FEFLAR N TF R &
WP . ARG 55 B0 0 AR 5 SR 4> 7 T,
SWH TG E L (B P0.05) (%£3).

23 REHREFELSHITE
P ARG G L AR S5 IR 4 L Ikl ol 22 9
iz git a0 (B P>0.05), P4LER 3

®3 REHRERMEHER

Table 3 Postoperative complications and follow-up results

415 [ = plas A4l (n=41) IR HLEE AL (n=41) 7 P
BIPEH RS IR RIS [ (% )] 8(19.51) 13(31.71) 1.60 0.21
B pER A 2 B[ (%) | 9(21.95) 7(17.07) 0.31 0.58
ARJG G (% )] 0(0.00) 1(2.44) — 1.00"
KW (5 £ 5) 9.51+0.71 9.56+0.71 -0.40 0.69
ARJF 24 WPIRIFAr (3 = 5) 2.5420.71 2.68+0.66 -0.86 0.39
FETIEITPHN (% + 5) 11.59+0.77 11.73+0.59 -0.84 0.40

1 : 1) K ] Fisher ¥ A K6 56
Note: 1) Using Fisher's exact test
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