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Abstract

Key words

Background and Aims: Lymph node metastasis (LNM) markedly impairs survival in patients with
perihilar cholangiocarcinoma (pCCA). However, reliable preoperative predictors of pathological LNM
remain limited. This study aimed to identify independent preoperative predictors of LNM and to develop
a clinically applicable prediction model.

Methods: A total of 327 consecutive patients with pCCA who underwent curative-intent resection
between October 2020 and October 2024 at the First Affiliated Hospital of Army Medical University
(Southwest Hospital) and the Affiliated Hospital of Qinghai University were retrospectively enrolled.
Patients were stratified into LNM-positive (#=131) and LNM-negative (n=196) groups according to
postoperative pathological findings. Baseline characteristics were compared between the two groups.
Univariate and multivariable logistic regression analyses were performed to identify independent
predictors of pathological LNM. A nomogram was subsequently constructed based on the multivariable
model.

Results: Patients with LNM had significantly shorter median overall survival (16.0 months vs.
42.0 months) and recurrence-free survival (12.0 months vs. 32.0 months) compared with those without
LNM (both P<0.001). Multivariable logistic regression analysis demonstrated that age >65 years was a
protective factor (OR=0.556, P=0.021), whereas CA19-92200 U/mL (OR=2.266, P=0.001) and
radiologic suspicion of nodal involvement (OR=2.917, P=0.001) were independently associated with an
increased risk of pathological LNM. The resulting nomogram demonstrated the ability to provide an
individualized quantitative estimate of preoperative LNM risk.

Conclusion: Age, CA19-9 level, and radiologic nodal status independently predict pathological LNM in
pCCA. The proposed nomogram provides a simple and clinically practical tool for preoperative risk
stratification and surgical planning.

Klatskin Tumor; Hepatectomy; Lymphatic Metastasis; Risk Factors; Prognosis

CLC number: R735.7

JiF 1] &8 MH 48 98 (perihilar cholangiocarcinoma ,
pCCA) J& — Fi i B Sl Pk B 55 & AR e 7% 1 g
FE 32 WIGPE VI 19 pCCA B3 5 4F BB TFE (overall
survival, 0S) H 2y 20%~42%; — HH B 1 45 5%
#% (lymph node metastasis, LNM), 54F OS R Ij &
TR, LNM B PR 5 4R 08 A 38 5 AT T B 1k AR
HP. ZH R Cox M4 HTIESE, LNM 5 U1 50K 2
(R/R,) . MR, MR 55 IR5], HE
Ll 7 15 A R A AT (. 24 37%~52% 1 pCCA
BEEAAYET R A G 9612 LNMY 2 g i
AR I R PR R B0 LNMOIR 2, AR B2 0 AT 4k T
ARG R WG, X2 AT E, JIF
W S AL AR O L B IR YT SRR T R N RS
PEACHE BB Y 7 %8, AR T S I IR Ak 4 o

SR R A T R 2 K W LNM R =07 ik, i
WALFE A HLWTZ 4 (computed tomography, CT)

ORGSR g ( magnetic resonance imaging, MRI) ,
{HZ W7 pCCA 835 LNM BSOS JF A BARS . CT 2
W ) U3 R A S R O ) R 40%~50% M T7% I
H MRLi® K T CT. IEHL T & S5 H F AL Z
1% (positron emission tomography-computed tomography ,
PET/CT) A WAk pCCA F8 3 B9 LNM J7 i F A7 52 1Y
Eff A, (Hh T PET/CT A By, Ja ik o ML
WONE I A A . Wik, B E 25 pCCA
A LNM A DG Y i PR X 2R BE 08 58 15 25 2 fit =
F R

AW FEH RO OB, W pCCA A /Y
I R B ORE R R AR I R S 52 18 2 B8RS 0 B
LNM [5G %, I 5 T3 26 5j K BRURY I DK 55k g 2
ARG LNM B A AL, 56 Gk 0 A AL A RE . Ak
FFEE Az BE % 16 AR BT PP Al R B LNMOXUR: DAy 2%
A SRS HE IR R .
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B x 100% 7 5 BEE 2 S H T80 BT i, kA
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1.3.3 B Fiaic HBRFRAAIEZAR W ER
LNM ., JH 84k . Mo R AR . Fsh kiR AL . 1)
FEIKAR AL . FE KR IE . RBTSAR = R R IR T
PP DR AR R G, RTHE SR CT A (B0) MRI
FURBEAT VAL o BT A AR S R Ak vh 2 44 BAT 5 4R DU
AR S AR A2 WK 2 56 0 RS R B W AE AN R R S
R R e N VAl 1 I i B TR S e St i
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(# 1A) ; LNM FH 4 41 F1 LNM 3 #4169 47
RFS 4% %] J& 12.00 (6.24~17.76) 4 H F1 32.00
(16.33~47.67) 1~ H (P<0.001) ([E 1B). LNM FH
P2 1Y 5 4F OS R Al 5 4F RFS R ¥ B & K T LNM Bf
PEZH (0S: 10.7% vs. 21.9%, P=0.009; RFS: 7.6% vs.
18.4%, P=0.006) (#2),

2.3 LNM@y3sz fEpe &

M 2L D] 2% 8 25 SR O 45 A I R B 5 A
WEoTuEdE , RAEMERERER (53 em) EHRKFE
ST R IRGE A E L (P=0.073), {HERE R
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(OR=0.556, 95% CI=0.338~0.915, P=0.021) Jg{##"
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£t B LNM  (OR=2917, 95% CI=1.529~5.564, P=
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Table 1 Comparison of general data and clinicopathologic characteristics between pCCA patients in the LNM-positive and

LNM-negative groups [n (%)]

A LNM FA#E4H (n=131) LNM BH#:4H (n=196) X P
HEy>65 % 35(26.7) 78(39.8) 5.939 0.015
B 76(58.0) 118(60.2) 0.156 0.693
BMI>24.5 kg/m® 26(19.8) 42(21.4) 0.119 0.730
U 39(29.8) 65(33.2) 0.417 0.519
BEIRIS 11(8.4) 18(9.2) 0.060 0.806
ASAVEIF>TIZ 7(5.3) 11(5.6) 0.011 0.917
YT R 10(7.6) 1909.7) 0.412 0.521
TBIL>54 pumol/L 99(75.6) 152(77.6) 0.172 0.678
ALB>35 g/L 88(67.2) 128(65.3) 0.122 0.726
ALT>40 TU/L 111(84.7) 163(83.2) 0.142 0.706
AST>40 TU/L 15(11.5) 20(10.2) 0.128 0.721
GGT=60 TU/L 129(98.5) 187(95.4) 2.269 0.132
PT>12.3 s 25(19.1) 36(18.4) 0.027 0.871
ALP>208.2 TU/L 100(76.3) 157(80.1) 0.662 0.416
INR>1.025 39(29.8) 54(27.6) 0.190 0.663
NE>4.2x10°/L 72(55.0) 109(55.6) 0.013 0.908
WBC=6.7x10°/1, 63(48.1) 102(52.0) 0.490 0.484
Hb>100 g/L 15(11.5) 24(12.2) 0.047 0.828
PLT>280.5%10°/L 40(30.5) 58(29.6) 0.033 0.855
CA19-9>200 U/ml, 79(60.3) 87(44.4) 7.960 0.005
CEA>5 pg/L 29(22.1) 47(24.0) 0.149 0.699
AR BER LNM 30(22.9) 20(10.2) 9.773 0.002
il 4(3.1) 6(3.1) 0.000 0.997
Jir B £ K A% >3 em 52(39.7) 59(30.1) 3222 0.073
JshikiRAL 5(3.8) 8(4.1) 0.014 0.904
I TERIkEAL 26(19.8) 27(13.8) 2.132 0.144
K IRAC 4(3.1) 3(1.5) 0.869 0.351

1.00 ~=LNM [t 1.00 ~+LNM [
=~ LNM PR ~~LNM BH

P<0.000 1

0.25
0.00

0 12 24 36 48 60

AR
PERLTLIES

——1196 148 91 79 56 43
— 131 73 40 29 18 14

0 12 24 36 48 60

AP () A

El1 LNMPEEF N LNM BAHE pCCA & EFH £k

Figure 1 Survival curves of pCCA patients in the LNM-positive and LNM-negative groups
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Fz2 LNMPAMAF LNMAHAHpCCA BEREREETEER

Table 2 Postoperative pathological characteristics and survival outcomes of patients with pCCA stratified by LNM status

ARt LNM BE 4L (n=131) LNM B4 (n=196) Xz P
Y H
RS ERECH B n (%)) 6(3.00~8.00) 4(2.00~7.00) 3.348 0.001
pLNRIM(IQR)] 0.33(0.17~0.60) 0.00(0.00~0.00) 16.575 <0.001
18534k ( %)) 16(12.2) 44(22.4) 5.490 0.019
Bismuth-Corlette 737 T~IVI[1n(%)] 74(56.5) 88(44.9) 4.220 0.040
AJCCAMHII~IVI[R(%)] 129(98.5) 110(56.1) 71.601 <0.001
AAEAE L
BEVEEILA L M(IQR)] 19.00(8.00~46.00) 35.93(16.00~61.58) 3.506 <0.001
0S[H,M(IQR)] 16.00(11.98~20.02) 42.00(29.27~54.73) = =
54 0S (%) 10.7 21.9 6.907 0.009
RFS[H ,M(IQR)] 12.00(6.24~17.76) 32.00(16.33~47.67) — —
54ERFSF(%) 7.6 18.4 7.484 0.006

%3 pCCARBELNMBXERE RS EE Logistic EF 47
Table 3 Multivariable Logistic regression analysis of risk factors associated with LNM in patients with pCCA

At B S.E. Waldly* OR(95% CI) P
AR >65 % -0.587 0.254 5.337 0.556(0.338~0.915) 0.021
CA19-9>200 U/mL 0.818 0.242 11.437 2.266(1.410~3.640) 0.001
AR FIEERT LNM 1.071 0.330 10.555 2.917(1.529~5.564) 0.001
JibfRa e K EHAE>3 em 0.353 0.247 2.049 1.423(0.878~2.308) 0.152

" 0 10 20 30 40 50 60 70 80 90 100
I
} <65%
R >65 %
>200 U/mL
CA19-9 7K , ,
<200 U/mL
b
AR FIREER LNM -
7
By

0 20 40 60 80

LNM Fii 2=

100 120 140 160

180 200 220 240 260

0.3

0.4 0.5 0.6 0.7

2 ARBIFAMN pCCA BF LNM R XU 51 2k B i R Hy
Figure 2 Nomogram for preoperative prediction of LNM in patients with pCCA

3 i #

AWFSE K, 4EI <65 % . CA19-92200 U/mL
FFEAG  VR B i B 25 5 B LN (% 385 i 2k 7 AH 5 o
ERREE (<65%) LNM KU B % THH . 78 pCCA
WFFE, AE IR <60 % S LNM B8 S7 a6 [ =15 i
JHF P9 B 45 98 B0 08 s . LNML XU B 45 4F 1 14 438 1
TR W LE ML £ 45 TR A AR B 0 A o 2
St CHNAR 5 F0 % ey 52 TR SR M A | (R 28 Stk L
RO B IS ) . SRR OR SRS I (3 BR SR e R
A RE {2 HE Uk A AR B RS ) 2T AE IR (pCCA

AR ARREN . 5iRie, EREBEOH).
CA19-9>200 U/mL J& LNM 5% 5000 P55, Fz e fi Jed
g LAY 2R 28, TR AR T 5O T BR o
KA BT fE 35 A O FE R AR D, X E R
T ARG A7 B3R T7 ROV PFAl o DAl R 43 )2 T
KF, CA19-9 AT B8 2 5 I8 15 4H i 3= 18 19 26 B 4 +
FUE 530 1%, 2 F b e 40 B 7F I A . R LA N R
gD e B 2 A - AP = o BT )
A5 5 CA19-9 itk T, AR 5T £ A8 it 4 M AT)
PR H Ry A sy WO R -, R L AE LNM s B A
W E . S5 T BRI I 2575 2 LNM 20 57 Tt
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Febr . R CT/MRI X LNM A4 f588 A 40%~60%!",
BH P 50000 (6L 24 56% (4 9k EL 45 >16 mm B ) 19, {7
Y EZE T RESHEBEKROSFAEESES,
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ANAE T A B2 Wi, 1 AE T B T PR 4 W T
552 K m W . — 5 1 n] A 4 R A TR b B
AL X b TS5 S O Sk, AN e 2 4y
R R0 5 —J5 T nl oy B AR IR Y O s B A
W22 % . BT RPIREE R, & X i 2
ALY (B 7778 I R LNM SIE 3% (1) pCCA 2 3, mIRH
B B AT S PR VI BR AT AT M, i — 2D U R
A CWREZRAE” ATRES SRy P SR . AR,
H B 4 5 = A7 AR R ) LNM AR 2 59 AR A Fm 1
LNM 11912 Wy 4 b 1A T AR 477 R I8k 22 45 14 g 21
EREA, AR G Xk AT B AR TR
(9 2H BG4, B R AR A AR AR B 43 0 Y i R
EUL SRS b, Xk 5 T B9 Y LR R R AR
HEAL LI D o3 WO 2 o Ik B 445 3 6 AT 2 HE JSHBPS
JIELE i R A O UK EL & G U g S R R R AT A
pCCA [y X 38 75 45138 5 22 /D445 No. 12, FF DK No.8
S No.13a 44 A DX B F1E L, DL 4 w5 o 24 43 101 1Y
Feo RS T HeE s R B TR R A e S OF
i A 2 R VTR 0 R B 2 B, 9 A0 AT AR I B &
>6 MAE N W RS % B, F/ i Hk e
X VR A R B I R B E B, [HiX
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