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Analysis of the efficacy of hepatectomy combined with vascular

resection and reconstruction in treatment of intrahepatic

cholangiocarcinoma with vascular invasion: a multi-center

retrospective analysis
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Abstract

Background and Aims: In the past, the invasion of major vessels (such as the portal vein and inferior
vena cava) was considered a contraindication for radical resection of intrahepatic cholangiocarcinoma
(ICC). With advancements in surgical techniques, the safety of liver resection combined with vascular
resection and reconstruction is gradually being recognized, but its efficacy remains inconclusive.
Therefore, this study was conducted to investigate the safety and efficacy of liver resection with vascular
resection and reconstruction for ICC patients with vascular invasion and the value of postoperative
adjuvant therapy using multi-center data from domestic institutions.

Methods: The clinicopathologic data of 1 040 ICC patients who underwent radical resection between
January 2010 and June 2021 in 12 grade A tertiary hospitals in China were retrospectively collected. This
cohort included 872 patients without vascular invasion and 168 patients with vascular invasion (among
whom 35 underwent combined vascular resection and reconstruction, and 133 underwent conventional
radical ICC resection without vascular resection). Overall survival (OS) was analyzed for the entire
cohort and patient subgroups. The impact of vascular resection and reconstruction on major clinical
variables and OS of patients with vascular invasion and the influence of postoperative adjuvant therapy
on OS were analyzed.

Results: The median OS for the entire cohort was 18 (9.4-30.6) months. The median OS for patients
without vascular invasion was 18.51 (10-32) months, while for patients with vascular invasion, the

median OS was 16.3 (9.4-28) months for those without vascular resection and 10 (5.5-21.6) months for
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those with vascular resection and reconstruction. Survival analysis indicated that patients with vascular
invasion had lower OS than those without vascular invasion, regardless of whether vascular resection
was performed (all P<0.05). Vascular resection and reconstruction did not significantly improve OS for
patients with vascular invasion (P=0.662). After 1: 1 propensity score matching, the median OS for
patients with vascular invasion remained lower than those without vascular invasion, but the differences
were not statistically significant (non-vascular invasion vs. vascular resection: 26 months vs. 21.8
months, P=0.087; non-vascular invasion vs. non-vascular resection: 27 months vs. 16 months, P=0.068),
and vascular resection and reconstruction did not significantly improve OS (P=0.293). Among patients
with vascular invasion, vascular reconstruction led to longer operative time and length of postoperative
hospitalization than those without vascular resection (all P<0.05). In contrast, other clinical variables,
such as postoperative complications, showed no significant differences (all P>0.05). Subgroup analysis
of patients with similar types of vascular invasion indicated that vascular resection and reconstruction
did not improve OS for patients with different kinds of vascular invasion (all P>0.05). Regardless of
whether vascular resection and reconstruction were performed, postoperative adjuvant therapy positively
impacted OS, but the differences were not statistically significant (both P>0.05).

Conclusion: Vascular invasion is a prognostic risk factor for ICC patients, and vascular resection plus
reconstruction does not significantly improve patients' prognosis, possibly leading to longer operative
time and length of postoperative hospitalization. Postoperative adjuvant therapy for ICC patients with
vascular invasion may help improve prognosis.

Bile Duct Neoplasms; Bile Ducts, Intrahepatic; Vascular Invasion; Vascular Resection; Adjuvant Therapy

CLC number: R735.8
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Figure 1 Flowchart of patient inclusion and exclusion
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VIR 4] . BEA 3 bk 1 bk DI Bk 8 41 . B G 3h
Ik ST K UD R 1 i 20 X R A 2 A 0 A (R
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Table 1 Preoperative clinical data of the 1 040 ICC patients

1R (n=168)

g DI (n35) IR (v 133) TEIME IO (n=872) A1l (n=1040)

At (%))

i 30(85.7) 98(73.7) 692(79.4) 820(78.8)

= 5(14.3) 35(26.3) 180(20.6) 220(21.2)
PEH

Ll 19(54.3) 68(51.1) 461(52.9) 548(52.7)

e 16(45.7) 65(48.9) 411(71.1) 492(47.3)
AR MUIQR)] 57(49.5~62.5) 59(51~64) 60(52~66) 60(52~66)
BIFHRIN(%)]

= 3(8.6) 36(27.1) 241(27.6) 280(26.9)

= 32(91.4) 97(72.9) 631(72.4) 760(73.1)
CA19-9 [KU/L,n(%)]

<37 14(40.0) 43(32.3) 341(39.1) 398(38.3)

>37 21(60.0) 90(67.7) 531(60.9) 642(61.7)
ALT [U/L,n(%)]

<40 24(68.6) 89(66.9) 663(76.0) 776(74.6)

>40 11(31.4) 44(33.1) 209(24.0) 264(25.4)
TBIL [pmol/L,n(%)]

<17.1 18(51.4) 44(33.1) 267(30.6) 329(31.6)

>17.1 17(48.6) 89(66.9) 605(69.4) 711(68.4)
JibgEE A% em, n(%)]

<5 18(51.4) 61(45.9) 375(43.0) 454(43.7)

>5 17(48.6) 72(54.1) 497(57.0) 586(56.3)
TEER(%)]

& 27(77.1) 110(82.7) 695(79.7) 832(80.0)
Eél 8(22.9) 23(17.3) 177(20.3) 208(20.0)
OS[H ,M(IQR)] 10(5.5~21.6) 16.3(9.4~28) 18.51(10~32) 18(9.4~30.6)
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TR os. 11 DIE P=0.012
TEMAFAZAL vs. RIMEVIBR P=0.002

600 342
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P=0.068
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B2 AEXRBICCEEWELHT  A: PSMETMEVIEE ., KISV LLMERILEL OSHZk; B: PSMJGARINEVIRS
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£k

Figure 2 Prognostic analysis of different types of ICC patients

A: OS curves of patients with or without vascular resection, and

those without vascular invasion before PSM; B: OS curves of patients without vascular resection and those without vascular

invasion after PSM; C: OS curves of patients undergoing vascular resection and those without vascular invasion after PSM;

D: OS curves of patients with vascular resection and those without vascular resection after PSM

®2 MEVIBRSRVIGEEBARBREARGRERHLR

Table 2 Comparison of perioperative and postoperative pathological data between patients with and without vascular resection

Al mL, M(IQR)] 600(300~1 000) 400(200~700) 0.053
ARJG I EAEn (%))
P 22(62.9) 86(64.7)
0.843
H 13(37.1) 47(35.3)
FAREFE]h, M(IQR)] 5(3.6~7.5) 3.67(2~6) 0.012
ARIGAEBEE[d, MUIQR)] 13(11~17.5) 11(8~16) 0.036
P1%(n(%)]
R, 5(14.3) 10(7.5)
0.052
R, 30(85.7) 123(92.5)
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Figure 3 Subgroup prognostic analysis of vascular invasion resection and reconstruction for different types of vascular

invasion

A: Tmpact of vascular resection and reconstruction on OS in Patients with portal vein invasion; B: Impact of

combined portal vein and other vessel resection and reconstruction on OS; C: Impact of hepatic artery and/or hepatic vein

resection and reconstruction on OS
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E4 #WHaTXDERILEEMENZE A WEVIERES; B: RIEVIFREH

Figure 4 Effect of adjuvant therapy on the prognosis of patients with vascular invasion

resection; B: Patients without vascular resection
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