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Abstract

Objective: To evaluate the efficacy and clinical value of the Da Vinci robotic-assisted dual-endoscope
combined treatment for choledocholithiasis. Methods: A retrospective analysis was conducted on
the clinical data of 46 patients with bile duct stones treated at Jining First People’s Hospital between
January 2022 and December 2023. Among them, 11 patients in the experimental group underwent
Da Vinci robot-assisted laparoscopic cholecystectomy combined with choledochoscopy for stone
extraction, while 35 patients in the control group received conventional laparoscopic cholecystec-
tomy combined with choledochoscopy. Both groups underwent primary closure of the bile duct.
Pain levels were assessed using the Visual Analog Scale (VAS), and liver function as well as serum
inflammatory markers were measured on postoperative days 1 and 3. Results: Both groups had a
stone clearance rate of 100.0%. Intraoperative blood loss, postoperative day 3 VAS scores, and the
amount of abdominal drainage on the third day post-surgery for the observation group were 6.6 *
2.4 ml, 0.2 * 0.6, and 18.6 * 15.9 ml, respectively, which were significantly less than the control
group, with 13.5 + 8.1 ml, 1.5 £ 0.5, and 34.2 + 20.9 ml (P < 0.05). However, the surgery duration for
the observation group (112.0 + 19.2 minutes) was longer than the control group (81.5 + 20.4 minutes).
There were no significant differences in postoperative liver function, length of hospital stay, or se-
rum inflammatory markers (CRP, WBC count) between the two groups (P > 0.05). Nonetheless, se-
rum PCT levels on the first and third days post-surgery for the observation group (4.8 + 9.0 ng/ml,
1.1 *+ 1.6 ng/ml) were significantly higher than those of the control group (0.5 + 0.9 ng/ml, 0.2 £ 0.2
ng/ml, P <0.05). There were no significant differences in complications between the two groups (P >
0.05). Conclusion: The da Vinci robotic surgery for treating gallstones shows excellent results, re-
ducing bleeding and pain, which is conducive to its clinical promotion and application.
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1. 3]

JHAE 2 A — il DL AR TE S0 1]-[3], EL 4G HH FE45 £ (Gallbladder Stones, GS)F: & T 1 IHE 45 41 (Bx-
trahepatic Bile Duct Stones, EBDS) (5 %] 1" 10%~15% [4]-[6]; 1T 5 5] K BYABHIEATFH[ 7] [8], ™ H5Y
i) 55 2 (2B 35 R AV R GL . HRT, BB TR OO IR S5 A e T M E B L2 —(9], & EA A,
I PEE T, ZRIEIRT IZ S H[10][11]. 28T, BERESFARAERE 5 0L A — 2 RER %, T
RAEFER . BAERIBe N MEFATESE, XUEF R ] RERZm F AR M 2 AR ACR[12] [13]. B4R, Pl
NI T AR A PP K e IR g0 3 7 ok 1 FT AT IE R [14]. HLE8 N RGonT AR HEAR 2 L JBORH)
MEF, JEREREME R RIGHEREMRS[15]-[18], A B WRESEEE TR — S RE M, amFAR
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MIMERATEA 22 . BAR O — L8 SR T LA N B P ARLER R 8506 7 R IR, (s AR
R AR EERIE ST, b T LA N B P ARIEAR P & AREZIBIEIr . ARG RAE SN 55 77 TH H L35 A
FE S IE 5 ZE RN RS o Ik, ASHIETC S 2 LU RO A iR 8 - RRTE BB A PR A O TR AL A A4
By R XU A FARAE NS G540 S IR T (R PR BCR AN 2 4 . JATTRE R sl A 4L i e vk, il
XS 46 B G W EEM BT, PEAETRT AT SRR Rl E. RIGERITD . RJE R
RNEET NS, RN, AT REAR G MR RGO L EIF ACRE R A A2, BLas T iPAti L & A i )
FARBPCHSATEAE KRS EILIX I T, FATHIE NIEE 45 B IR T G B R U v il K
&, I ONIRRSE BRI IS5 . BANIADHERI A 1, AR S50 1R T SO0 I BOR BB AR PR
KA T, X THESNIEESNREF ARG . R/ T ARG T BOR A HE A ER LB R

2. MR %
21. MiIR@tESS5E

AW TN — TR 7 RS, & E VAL IR SR A LA NGl B XU e Gy o IR 45 A0 1A 22 A MR R T 288
WEF GONIE T ARBCIZ WO IRE S5 A R . NIEbRIEERE: fEIRTE 50 £ 80 B 2 Ifl, fFé (G
SARIZESIRIT) (191 6 T A IS WibsE, HERArdEaAs. JLar A I FAR b, Bl ek
3 JEE A IR BN BB 52 TR BB o RAIAZT A HLAS NHBD R OB B A 6T 1 S ilie d,
ARG IR TT IR X IR AE, 2R BT R LA A 22 55 (P > 0.05) T A B %58 T /G Rl =
Fio AR EILRE BRI B S 78— NRERG EZE S-S . KYLL-202403-011).

BTG 6 AR B i AR — B2 T IR SR AL N A B BB A 16 )T GRIR ), 5 — B2
Tl AR R - PRGBS R B TR )T IR AL . IAZF A FARBGVGEMINLEE N FARE e P
B - IESRR G IREDCA BN A A 2R RS T AR M SRR AT .

2.2. IXFFNBANE

A2 FF AR R 5i(da Vinci Surgical System);&—FfH Intuitive Surgical A & H & FIHLZS NFHBIFAR R
4, BIESRMANRIFEARPIGEIE . SkEER RIETE[16]. ZARGHETFARE . VIBEEH S48, E40E
FARPOTHT ZFEIRIATT, BFEIRE LA HALE A TE LR IR TT . X5 EF FARRGMHME h—4
AR IE, BAVE A AR LRGBS XS /MR A2 AT DU 3 ) & R E TRk
PIXLEHIMRE , BT ERE. AT REES, FAREG LMEFESWEE, NSARGET N
P FAR TREMRB R & TINEZ RN, NI FAREE . %R0l MR A T2 5)
ARG AN A28 BUHRAE, AMRFFEARSR AL 1 5 = ORI R AR I T R AR 1 o FENRTE 25 AR
RZF AT ARRG AT MR LG M. FoE ALET, AR AR R AETM O TR SIS AR R . SRS 4 1) 4
1B BETE, RFFFARRGIEN—FRERIPE N FAREAR, NI TR THZEEE, H
B FH A B2 PR AR R f HAE — S8 B e R TR R I RR A 5 [20] [21]

23. FRFEE

() MHH: FARMEZEREA UL UKD 1) BRI SARCAES: B I S2 %
Ja, TR, RN DA B R, 2) IR SIEIE, JERE R ) O SO
ANIERE, FFFRN AR TR R IR A S ). SRR s iz DA B, 8 AR =AM HE
Trocar. 3) WLEMIEIELL: R EATAE AR ABSE, KOUIETE S A BA L RRE, IHBEREEE IG5, 4)
DI BR ARIE IR : AR R A B IS B GO0, B IHEE R RIS, IR 2 A Sl ik (1
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fEFISC AR, JFER] Hem-lock JePRHE FZhfk. SRJEVIRRAESE, JFd@ i fHE SR AR A A4, 5)
Mg S BUHES A e, R R AT B (S aE &, IFmRIHENE . 6) WELIAR 5 51 I
B RIUH RS R R A, R A EIE TR 7) KRR FARMM, A i
w0, IFEBHERBRTARGENIAT T RSHEE. FREHRE, HREHF W AEMRERE, HKEHE
R s -

(=) W4l FARDEREFEA B G NGB0 AR A SR B IEZE A AH R A, IR B AT
BAho LR R TR Z LR 1) FRIEMAES: B8 it IR, JFET 7, B IR TR IX R
TR - 2) N IEE BN AR BRI T U0 AT 7, FEAN AR ORI B R AR A
W FE-IOEANEES, RN PR HR=MRED . 3) R RbiaaEE e, K
N5 FA I A ARG %, IBZEATIE SV B 58 4) NHIEVIBR RHIEIRE . 3% mAT, 288 FARYA,
RN, ABBEM T T 2 SEM 4 SE BN &bk, 2 EmengE=,A, ik
OrEHIEE . IHFESIAK, Ham lock e R FERNNK, ZERiHFENIHH = K AR)5, Ham-lock Jeff B AH L
£90.3cm KMMHEE . VIWIHIE, RAHFESESERUIBR A MNIAE, SRJa WHRIBhFLD) DB, JFEid i
EHRERH S AR, 5) IREBR: XIBE AT BN TR &S . 6) SIRMETRTAR: of
Ve, WRIRICIEBN L, TRE SIAE, IR R OC IR AR R i SR, RRgEa Y. 7)
ARJEREOL: FARMA], AplmEd, H58EFKERFAREGLIAT TR0 00mE. PAREH)E, Hifk
BB AR IERE, IR BB R B  .

2.4, FTHOELFRE

F BT SO PR AE TS R IHE ATEBR R RE RAER . BT SO PR AE TS FARIE .
APHIME. RERERBHGERRNED. REERIESE.
2.5. BUEBKES R

WCER TR I AL BB IR, BARERE . T, fRE . IE S A IEE ORNE . FARPIEM
B BT i, 2RI Ua UL S I RRE R A ARJEEE i AR . REIE
fEOL. BT BATRE R G — IR R S TR S, M OR M5 B I HER e A SE 2 . WP Al FARST
R AR s BE BEATRAV,  JFAEAR G AT IHIE P R AR G T A L LA S A eI TE S K
2.6. Gt ot

HE R A R MRS ok i S5 R R MR PR G 5R . IEBAR TR IS + PR, FOAE
R LR 70 LER s o PIZEIA LSRR AR REAR ¢ K06 Onf T8 A8 8 sl R 7k 36/ 3 A /K R e 6
A R). Fraguit otk SPSS26.0 Ziit Biftksem, P H/IT 0.05 Kl N Git #2257+

2.7. REERY

AHEFCA] BEATAE AR IRIERL S e 1) WIS EEAT T8 — Ay, ATREAFAE AL RN, FEMR S R 1 AN s
2) BHEMARZER ARG AT R 3) WA NEED .

3. &R
3.1. AEELEFREEE
PILH B VRS AR RE R AR N EZERP > 0.05), FARLREYME L, W#E
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Table 1. Comparison of baseline data between the two groups (%, x =*S)

= 1. BMEELER(%, ¥ S

i H RIEHn =11) Hot &2 (n = 35) t P
E37 1.45+0.52 1.46 +0.51 0.015 0.998
Gt 59.8 +11.01 60.3 +5.47 0.086 0.932
R H (kg) 62.00 + 11.58 68.71 = 14.06 1.435 0.158
2V L6 1.64 +0.93 1.77 + 1.06 0.379 0.706
454 K/Mmm) 0.89 £ 0.65 0.82 +0.37 —0.437 0.664

@: 1= 5; 2= &tk

3.2. FLAEIFARREIRLLE

PS5 A TE BRI N 100.0%, IR H AR S 3d i VAS P40 835 T 200 TR AL s
HF AR AR F X BRAH(P < 0.05). P2 B F Bt A el B2 5, L& 2.

Table 2. Comparison of two groups of perioperative indicators (%, X =*S)

2. FEEARBIERR(%, X + S

TiH RIEA (= 11) S ZH (= 35) t p
F AR 8] (min) 109.55 + 17.95 81.57 +20.45 —4.064 0.000
Hi 1 5 (ml) 6.36 +2.34 13.57 +8.19 2.864 0.006
2GR 11(100%) 35(100%)
VAS ¥4 0.27 +0.65 1.54+0.56 6.321 0.000
1EBEH (d) 10.09 +1.97 10.77 +2.86 —0.344 0.732

3.3. FMEREEXIERLER

FERJGH 1 R 3K, W4LBEAERTIhREfabr L3 B35 2 57, XU s 7 B IH4Z R (TBIL).
JFHERG(AST, ALT)M GGT /K-, UiBHLER ShEe T H, FARX PR R0 &AL, (P > 0.05), UL 3.
T AMNZTN, TEIMIE NI bR 77 T, BZHIAI C [ W2 A (CRP)/KF A1 E 40 B (WBC) TH40E B 5. 22 531
AL RIS PR Z JR(PCT) /K TX IR, BoriA g2 LizERM, (P <0.05), W& S5, & 6.
UeAh, FEAREWRES RS, IG5 R Bod 2L/ (P < 0.05), (HFAKE I MNAHLL, B 5
2 EMEEEFP>0.05), W& 7. &E, RIEHBREIFRIERAERALA%ET XA, Wk s,

Table 3. Comparison of liver function indicators (%) on the first day after surgery (¥ =+ S)

3. RiE | REFIHERR(%, * +S)EEE

i H RIEH = 11) HHHEZH (n = 35) t p
TBIL (umol/L) 19.85+10.15 2334+ 11.57 0.898 0.374
ALT (U/L) 79.36 +31.23 113.07 + 76.45 1.417 0.163
AST (U/L) 58.63 +15.31 65.59 + 28.88 0.762 0.450
GGT (U/L) 184.46 + 164.93 268.51 +215.86 1.184 0.243
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Table 4. Comparison of liver function indicators (%, x =+ S) 3 days after surgery

4. Rig 3 REFIHERR(%, * +S)EEE

i H RIEHn =11) SR (n = 35) t P
TBIL (umol/L) 16.16 + 8.02 18.57 +9.84 0.739 0.464
ALT (U/L) 37.55+17.12 50.03 +35.83 1.110 0.273
AST (U/L) 21.55+11.70 21.45+19.17 -0.015 0.988
GGT (U/L) 127.65 + 83.17 187.14 £ 164.13 1.150 0.256
Table 5. Comparison of serum stress indicators (%, X = S) on the 1st day after surgery
5. Rig 1 RINEMHIEIR(%, ¥ +S)EEE
i H RIEHn =11) SR (n = 35) t P
CRP (mg/L) 33.00 +27.61 33.48 £26.91 0.052 0.959
PCT (ng/ml) 4.85+9.02 0.52 +£0.92 —2.8360 0.006
WBC (10°/L) 12.20 +3.57 10.62 +3.69 -1.252 0.217
Table 6. Comparison of serum stress indicators (%, X = S) 3 days after surgery
F* 6. RfF 3 RIUENHIERR(%, * +S)ELE
TiH RIEA (= 11) SR ZH (= 35) t p
CRP (mg/L) 87.80 + 46.74 79.03 +40.71 —0.601 0.551
PCT (ng/ml) 1.11+£1.62 0.28 £0.22 -3.029 0.584
WBC (10°/L) 8.72+4.12 8.14+3.12 —0.496 0.622
Table 7. Comparison of abdominal drainage volume and extubation time 3 days after surgery (%, x +S)
® 7. RfF 3 RIEEESIRBRIRERE(%, ¥ +S)HIR
TiH R HMn=11) X H& 2 (n = 35) P
AJ5 3 KA 5 it E (ml) 18.64 £ 15.98 34.29 +20.90 2.276 0.028
A TH)(d) 6.55 + 1.04 7.40 £ 1.46 1.799 0.079

Table 8. Comparison of the incidence rates of complications between the two groups (%)

T 8. PRI RAERE R (%)L

i H R (n=11) SR (n = 35)
) ke 0 1(2.85)
JIEE H I 0 1(2.85)
SRR 58 0 1(2.85)
J¥ s I e 0 1(2.85)

N 0 4(11.4)

4. it

SR I PRATE TR I 55 23 Las N A B Bk B AH FE DI BRIPE & RHTE S IR A U VR T REE 45 A I RCR AT
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H5E, WARE A TERRFREIN 100.0%, X B I AHA IRALH FAR07 S Re A BB kRS A, (HAE
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A, XX R R AR B

SRV, XTI ALR BN, AT RADUGIREIRTT, RS A LA N B TR IR 2 a7
Hh T H SR R rh P ROR S5 2 B Lads N B RO XUBE 0 7 S48 7 oS0t il = AL A0 SE 4 ) R AR
FERE, XWRERARBERRERR. ZUWTRCLRY], 5557 TR RGN RE WS 464 27 > h I
BERAIRA b HE 5 [24] 0 SRT, 75 28 R AR I AL B AR AR SR A RAE SN, X T e BB
WA TL . XK BUONIRE G5 00697 th TR AR B 4t 7 EE IR R K . BRI LSRN 45 R {E
HHE, HRRNEREIEA R, ZATRERR S 7 AT RIS EVE . AR TSt 7 — L84 537 30
1Dl AR AN A2 AR 2 KIS R . RS H AT SCRR o T8 SF L as AT AR R GEI P4 ik O 1E
T, AT B AR UESE 13X — WLk, (EAECHURE R i34 75 25 2 1 SAIE W FE R B8 TR T R4 PPAf B A 2K
#i[25]0 IKSF AL G NGB T ARAE D A b AR S5 P 7 i R A RS, (2T AR AE K AR 5
PCT T o vl A7 45— AR 2] I AR JORE S N 358k o (AL, FENRPRHES AT, (/5 SERREAS
. ZHORIRTIETERT T — VA A 22 e . RUERE JoE REIRAL, LI AR I S5 AR T
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