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Effects of choledochoscopic lithotomy combined with laparoscopic
left hemihepatectomy on stress indexes and stone clearance in
patients with complex intrahepatic biliary stones*

Chen Xiao, Zhang Zhaohui, Gao Shengqiang, Jiang Jinghua, Yang Bin
(Department of Hepatobiliary and Pancreatic Surgery, Jinhua Central Hospital,
Jinhua, Zhejiang 321000, China)

Abstract: Objective This research assessed the impact of incorporating choledochoscopy with laparoscopic
left hepatectomy on stress response and bile duct stone removal in patients presenting with complex intrahepatic

biliary stones. Methods Clinical data of 194 patients with complex intrahepatic biliary stones from June 2020 to
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June 2024 were retrospectively analyzed. The patients were divided into control group (n=97) and observation
group (n =97) according to different operation methods. The control group received laparoscopic left hepatectomy,
while the observation group received choledochoscopic lithotomy combined with laparoscopic left hepatectomy. The
changes of stress indexes [cortisol (Cor), adrenaline (AD)], inflammatory factors [C-reactive protein (CRP),
interleukin-6 (IL-6), tumor necrosis factor-o (TNF-a)] in the two groups before and 3 days after operation were
compared. The liver function indexes [alanine transaminase (ALT), total bilirubin (TBiL), glutamyl transferase
(GGT)] of the two groups before and 7 days after operation were compared. The treatment effect levels of the two
groups were evaluated 3 months after operation. The incidence of postoperative complications (bile leakage,
infection, residual stones and pleural effusion) was recorded and compared between the two groups. Results Three
days before and after operation, the levels of Cor, AD, CRP, IL-6 and TNF- a in the two groups had no significant
difference (P > 0.05), but the postoperative level in two groups were significantly higher than those before surgery,
and the differences were statistically significant (P < 0.05). Before operation, there was no significant difference in
ALT, TBiL and GGT between the two groups (P > 0.05). On the 7th day after operation, ALT, TBiL and GGT of the
two groups decreased, and the observation group was lower than those of the control group (P < 0.05). There was no
significant difference in visual analogue scale (VAS), postoperative anal exhaust time and postoperative ambulation
time between the two groups (P > 0.05). The hospitalization time of the observation group was shorter than that of
the control group, the difference was statistically significant (P < 0.05). The therapeutic effect of the observation
group at 3 months after operation was significantly better than that of the control group, the difference was
statistically significant (P < 0.05). The total incidence of postoperative complications in the observation group was
significantly lower than that in the control group, the difference was statistically significant (P < 0.05). Conclusion
The combination of laparoscopic left hepatectomy and choledochoscopy effectively addresses complex intrahepatic
biliary stones, minimally impacting patient stress responses, enhancing liver function, and reducing complication
risks, thereby holding promising clinical applicability.

Keywords: choledochoscope; laparoscope; complex intrahepatic biliary stones; stress index; stone clearance
rate; cortisol (Cor); alanine transaminase (ALT)
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Table 1 Comparison of general data between the two groups

3 AR/ P (B! ESR R IR/ JFIhBE Child—Pugh /32% I /5 )/

EZ 1) (kg/m®) 4 (AZ/B 4015 11
X HEZH (n = 97) 46.23+7.57 54/43 24.06+3.94 4.93+1.22 50/47 11/86
WAL (n = 97) 45.92+8.04 51/46 23.89+4.12 5.03+1.31 46/51 8/89
i B 0.28" 0.19 0.29" -0.55" 0.33 0.53
P1H 0.782 0.666 0.769 0.583 0.566 0.469
1 BRI /5 )/ TR IR G2/75 )/ i EfR  AiairE g ghipioe S5 B IR[E

il 18] cm T ) 151 A Shifa oAb/
X HEZH (n = 97) 4/93 12/85 1.73+0.42 45/37/15 4.26+1.04 83/14
WAL (n = 97) 6/91 15/82 1.81+0.45 50/35/12 4.18+0.98 85/12
i B 0.42 0.39 -1.28" 0.65 0.55" 0.18
P1H 0.516 0.534 0.202 0.722 0.582 0.370
e 7o

LMY SR Z Kk e B R AR, PR ZC AR
WK JCMEIEME 5 352 20 P I UIBR A R s 5
BN IRIE GRS AR T A llImRTR e R,
BRbrife: AF7E S EILRRPEIRGS 98 . NHE R s I R
i 5 R R A S I A AL . IR A
PAVEYIREZT s T (ABERT 1A A b
B B R B R M 253 IR A E e B R 4
s G WL S 2k

12 FHik

FAR I P T — 2 2 Uifi A BA 5 B

121 AFPRAF K7k RABEETAE
BRA o RBE B RN, 47 4 B RR B R 28 5 <GB A
Ao #AME, REFEIRETE 6 ~ 10 mmHg,
I EERUTE GIARA B . SR FH R A0 R B R 3 i) Ak
PEAFR AT . 22 = AR W0 TR 22 e ik 3 1 S LA
M, RIG, BB, RS
/NI FUIRAE, PR IE BT B L UD s
K b 300 85 2 ORI T TR 0k, O 0 BR AR A 9 IR
fio FARMLRES, HERHF, T4 HERKIE A
TFTIE AT IR A TR Al P 25 65, DAdE
i, IR RURCE SR, RIE, AT miptEbiE
RIAIT -

122 WEAF Kk RAEEEZETFIIR
AREEARHIE B (Olympus Chi-v H T HE 4, N1
5.0 mm, #HHEWNAE2.0 mm, ETkiRME49 mm, F

BAEIMES2 mm) BUATRIT . B RMEE, HXE
ZH ) DX SAEAE T RS ] XSl A S 40 Ak B A 7
SEAE A IR IR AL R . AREAE T AR T I 5
A, W TUHEMBRE A, DRl fE 20
MIEH e, TEX—BrBe, 22 Glisson B4 81 I d
P, W2 S R, BE S e, BR e B
DI, FIATE S T EAT 4R, [R50 v B R AT Ik
o 5L A MBS MRS, A %
B, SN T S A S AR A i e A R
T HEBR IR N R A5 A, IR IETT S0, 7EE
SMENEATIRE . RJF, BE B R TB;
{78

1.3 WgiEks

131 gk dgir RETAIARE3d, RERENT
FKIN 5 mL, SRS ROCHOR, R K
F2 B EE (cortisol, Cor) A1 b IR 2 (adrenaline,
AD) HIHRJE .

132 KoE BT ORETHIARE3 A, K8 SAE
SR8 bR o SR B SE N R DK I 5 mL, i O
(3000 r/min) 15 minJ&, HCEiF . SR MR S Re i Fff
Y, ME CRMEH (C-reactive protein, CRP) .
FAIM A2 -6 (interleukin—6, 1L.-6) AR AFE A
F—a (tumor necrosis factor—ae, TNF-a) 7K,

133 JF oAk TARRIAIARIG 7 d, A8 T
REAE br A2 A 0 o >R B2 B8 3 25 TR R i ik ol
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3mL, L3000 r/min A3 250 20 min f5, I HIE
SIEMENS AG A= 7= i) 4> [ 2h A= Ak e i A (B .
ADVIA 2400) i 5 i 3% o /9 N & R % & i
(alanine transaminase, ALT) . M fH 2 & (total
bilirubin, TBiL) Fl % % Wt 5% # [
transferase, GGT) 7K.

134 REWHRAEWEL A RG24 h PLREHH
PE43E (visual analogue scale, VAS) . ARJFALTTHES
] RS B 3 RS sl ] A B [

(glutamyl

135 R4 E A4 MHUE. Y. 454 5% 58 R
W B
13.6 &k J7 a0 FEAEPIE R E ARG 34 H IR

Jrake Bk ARJSRERIES, . JCRMRIRE, &
AR RGO OHER; ARk IR, 4
RPGEEER, RIS o AR TCNEE
o, fEAEIAOE, W2, H34A
WA SR,

R2 MABRENMHMIERILER

1.4 SitERE

K STATA 18.0 Ge it ¥ o Hrkdis . £ G IEZR
B GEOR AR = i (v xs) Fon, 4
6] FL AR AT RS REAR e K 56, 20N LA AT B X REAS 46
55 TECRRILIB] (%) Fon, AT YRR, SR
PERHEBATREIG S . P<0.05 H2ESA G FE .

2 R

PR B RIS FREL B
ARETFIARSG 3 d, WL Cor MIAD [E, 257
PIRG it mE L (P>0.05), HFHHBEEARE Cor fl
AD BARFI W RIS, 25 AGE IR X
(P<0.05). W2,

2.2 WABERERETFILE

ARETFAJT 3 d, WAEH CRP, 1L-6 Al TNF-a

i, ZRWTGEITFEE L (P>0.05), (HH4LEH
ARJG CRP. IL-6 FI TNF-o B AR B3 e, %55
BB (P<0.05), WL#E3,

2.1

(x+8)

Table 2 Comparison of stress indexes between the two groups  (x + s)
Cor/(nmol/L) AD/(ng/mL)
2151 . .
PN RJF3d AHI ARJF3d

R (n = 97) 217.31+23.90 238.64+31.02" 0.610.11 0.84+0.15"
WML (n=97) 218.01+30.52 237.57+33.26" 0.63+0.09 0.87+0.17°
A -0.18 0.23 -1.39 -1.30
P1H 0.859 0.817 0.167 0.194

TE: TOAREARNTILE, 2RA8 R (P<0.05).

*3 MABEFXRERTFLIEE
Table 3 Comparison of inflammatory factors between the two groups

(x+s)
(x+s)

- CRP/(mg/L) 1L-6/(ng/L) TNF-a/(ng/L)

o A RiF3d A RE3d AR RJF3d
XHRZH (n = 97) 12.35+1.36 18.66+2.61" 8.97+1.08 11.35+1.48" 15.47+2.17 18.97+2.47"
WMELL (n = 97) 12.27+1.35 18.54+2.22" 9.01+0.99 11.41+1.71° 15.88+1.75 19.02+2.09°
il 0.41 0.34 -0.27 -0.26 -1.45 -0.15
P 0.681 0.731 0.788 0.794 0.149 0.879

TE: PEARGEARRE, ZRAGITFEL (P<0.05),

2.3 WHEBEINEELLE
ARWT, PiZHHEFE ALT, TBiL M1 GGT b4, 25

WG+ E L (P>0.05) . RIG7d, W4l EH
ALT. TBiL M GGT# AR . N, H WS BAK
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TXAH, ZRIAGH PR (P<0.05), W4,
24 WHBERBRMEERILE

PIZH R RS 24 hiK VAS . AR5 LT THESC S T #
ARJG A ETIRGEZAF M LA, 2R TLHTHE S
(P>0.05) . LB Ay A e ot ) B S 0 5 B AL, 2%
SAGIEESL (P<0.05), WS,

25 MABEREHEERERILE

WUEEH AR J5 I R RE 1 S R A AR W AT %) B
ZRAGFEL (P<0.05), W6,
2.6 WHBEIRKTHLER

ARJIG3AH, WL WG RST8] WAL T X B]
W, ZRAGIFEL (P<0.05) . W&k,

R4 MABEFFIEELRE (xxs)
Table 4 Comparison of liver function between the two groups  (x + s)
, ALT/(uw/L) TBiL/(pwmol/L) GGT/(u/L)
i Rif RIF7d AR RE7d Rif RF7d
XREZ (n = 97) 61.35+8.59 48.66+5.35" 63.77+8.29 55.68+6.68" 65.72+8.54 52.61+7.89"
WEEH (n = 97) 59.47+8.33 42.36+5.51 62.09+6.83 48.23+6.75" 66.96+9.37 45.17+5.87"
tH 1.55 8.08 1.54 7.73 -0.96 7.45
P 0.123 0.000 0.125 0.000 0.337 0.000
T THAAARNE, 2REFITFEL (P<0.05).
*5 WMABEREMEBRILE (vxs)
Table 5 Comparison of postoperative recovery situation between the two groups  (x + s)
ZH5 AR5 24 h 89 VAS/4 A JE RLTHECH )/ ARJE A FE FIRIESHHR/h E R/
XHEEH (n = 97) 3.10+0.42 25.85+4.66 9.21+1.23 8.61+1.81
MERL (n = 97) 3.08+0.47 25.4624.70 9.15+1.42 7.33+1.63
tH 0.31 0.31 5.18
PE 0.755 0.562 0.753 0.000

x6 MABREARGHREREZRLE H1(%)

Table 6 Comparison of incidence of postoperative complication between the two groups n (%)

251 JIE s SR SEfER PR SRR
Xof B4 (n = 97) 3(3.09) 2(2.06) 4(4.12) 3(3.09) 12(12.37)
WA (n = 97) 0(0.00) 1(1.03) 1(1.03) 0(0.00) 2(2.06)
X1H 7.70
PlE 0.006
xR7 MABEFRKTHLE B

Table 7 Comparison of clinical efficacy between the two groups n
21571 AL HRL Texk
X HRZH (n = 97) 27 50 20
WML (n = 97) 50 38 9
Z{8 3.54
PAH 0.000
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