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Analysis of prognostic factors and construction of a nomogram in
patients with distal cholangiocarcinoma after surgery"
ZHAO Ling ,REN Ao ,LI Wei ,QIN Qiong  PENG Qiufeng ;MA Ruidong ,LUO Shigiao®
(Department of Hepatobiliary Surgery . The First Affiliated Hospital of Chongqing
Medical University ,Chongqging 400016 ,China)

[Abstract] Objective To investigate the prognostic factors and to construct a nomogram in patients
with distal cholangiocarcinoma (dCCA) after surgery. Methods The clinicopathological data of patients with
distal cholangiocarcinoma who underwent surgery in the hospital from January 2013 to July 2022 were retro-
spectively analyzed. Multivariate Cox regression was used for independent risk factor analysis, and Kaplan-
Meier method was used for survival analysis. The nomogram was constructed by R software. The accuracy and
discrimination of the nomogram was validated by C-index,area under the receiver working curve (AUC) and
calibration curve. Results The median overall survival (OS) was 18. 9 months. The first year, third year and
fifth year OS rates were 63. 6% ,37. 8% and 28.1% ,respectively. Multivariate Cox regression analysis showed
that preoperative higher CA19-9 level,later tumor T stage,total number of lymph nodes <10 and more intra-
operative blood loss were independent risk factors for poor postoperative prognosis in dCCA patients (P <<
0.05). The C-index of the nomogram constructed based on the above independent risk factors was 0. 775,and
the AUC for predicting the first year,third year and fifth year OS rates were 0. 800,0. 841 and 0. 919, respec-
tively. Conclusion The constructed nomogram in this study has good prediction efficiency.

[Key words] distal cholangiocarcinoma;surgical treatment;prognostic factors;nomogram;survival anal-
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ter A5 8 b 77 (09 IE R A8 Ok U A S 1 A R L oy 4 R IE A
FER 20%0~30%" Y, MIAMERE T A8 B VIBR AR 2 H
il dCCA fcA BiaIT F B AL B H AR JF BAR TS
1345 2. 5 4F B & R 7 Coverall survival, OS) 2l
25%6~35%1 000, B 2k I AR R R — B IR TR il ik,
N AE 2 R Z A 43 B 0 Bl b w] g 22 R R ] U 43
BT (8 235 21 DA TG 5 B 50 £ JRURS: DF Aty S 5 B 2% 1> 52 il
PR 220 4 e A B O S R T L AR A B AR 12
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CA A MSNPHA T R R IE A F
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Wl BHE S AT 2013 4F 1 H % 2022 4F 7 3 AR BEIGA
T FARIGITE 74 B ACCA BFH G IARIR B RE. 9
AFRE - (D ARHTIERIZW R dCCA; (TG TR
(RO YIB) sl i B M F AR (R1VIBR) 5 (3) AR J5 5 #LIE
SR dCCA; (D BETTFERSE R . HEBRBRIE : (D AFAE T
REERTCEST TARIGIT : (2 KRUTEH .

1.2 F*k
2.1 wHbk%k

8 3 L T T 2R 0 [l JBSPE 3 A R Y — i TR
R T 30 2 4G A 25 R R AR A A A5 R L TR
KR EARERBE AL R, BEARERMTTE2E
A B R U5 A AT RV, OS E XL W FARH &
A B R ST B3l 1 R B U5 A U B 7 B[R]
20229 H 24 H,

1.2.2 WEIHAF

FEMEAE R4 - (1) AR F 5 50 25 K A 45 21, 4
SRR N A TR & % % i (alanineaminotrans-
ferase, ALT) |14 & R & 5 % 4 i (aspartate amin-
otransferase, AST) , Ji M $L Ji£ (carcinoembryonic an-
tigen, CEA) \BEZEPTR 19-9 (carbohydrate antigen 19-
9, CAL9-9) %5 5 (2) AR Hij 5215 7 K A 45 2 4 i 7 g o
CT i J8 #8338 A 4% (magnetic resonance imaging,
MR A 5 (3) A BERE, G 35 AR i8] | i 4 A o
LA 5 () AR5 5 BRAG: A5 45 51, 40 o3 AL 7 B2 L g K70
DIG GO0 R LS5 5L LA B0 55 . 8 20 301 08 1 38 =l
SEBE A 2 it 2 (American joint committee on cancer,
AJCOS 7 )L dCCA TNM 43 R Ge AT 9FA
1.2.3 FI&BEHREA

T B RS T X-dle 3.6, 1 K
S AR i 1Y) e AR I FME o 3 28 A A A Oy oy 2R
FTgEit . ALT BIGSHE N 175 U/L, AST 1
B 94 U/L.CEA WG SHE N 3. 6 ng/mL. & it
KERMIGFAEN 1.5 cm, F AR 8] 15 FAE Sy 545
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min, A HHE LG G P 250 mLs MR 40 I 5 (8
AHT CA19-9 43 <<30. 8,>30. 8~606. 5,>>606. 5
ng/mL 3 AN ARFTE AL £ <4, 0,>4. 0~
8.8.>>8.8 mg/dL 3 ™4H K itk 45 B L 2% (lymph
node ratio, LNR)438 0.>0~0.2.>>0.2 3 2., ¥
R Z Cox MIH 41 i 2 5 dCCA 85 Tl #H ¢
A FE e R 22 0 B R 38 40 A W s 22 S A Ge 2 L
HENAZHZE Cox [01H 43 B , L 2 5% Wi 835 75
0L VAVEN S e e S W U L VA N 5l P e R R O
HI & PR SR W  dCCA B E RJF 1.3.5 4F OS %,
K —BUEFE B (C-index) K8 IE #2812 T 14
fiF th 26 T 2 (area under curve, AUC) 2556 F 75 12 3k
I TAE Y 000 A AR g — SCME AN X A0
1.3 sitsam

FH R4. 2.1 Fl SPSS26. 0 H 4 #E 47 % 4 43 47
THa GO DL A 803 0R s THEURORE DU B sl A/ o0 R R
R B X7 K5 s R H log-rank K73 #E4T Cox [l
4357 5 R R A4 4 2 4 2 ] 10 ) 485 7 5 ok ] Kap-
lan-Meier 3L il A= fF 26, DL P<<0. 05 N ZE R A&
TR
2 % ES
2.1 ERTAH

74 4] dCCA AR R WLE 1, dCCA HHAR
JERH AL OS R 18.9 M H ARG 1.3.5 4F OS #4535
o 63.6%.37.8% 11 28.1%.

®1 WERER(=74)

i H n (%)
5

[ 30(40. 5)

u 44(59.5)
E I

<60 % 17(23.0)

=60 % 57(77.0)
BMI

<24 kg/m” 52(70.3)

=24 kg/m’ 22(29.7)
VNPV P S

<4.0 mg/dL 15(20. 3)

>4.0~8. 8 mg/dL 15(20. 3)

>8.8 mg/dL 44(59. 4)
ARHFT ALT

<175 U/L 38(51.4)

>175 U/L 36(48.6)
ARHT AST

<94 U/L 29(39.2)

>94 U/L 45(60. 8)
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g1 Il PR 3 #4 (n =74)

IgE| n(%)
AT CA19-9

<30. 8 ng/mL 19(25.7)

>30.8~606.5 ng/mL 46(62.2)

>606.5 ng/mlL 9(12. 1)
A i CEA

<{3.6 ng/mL 51(68.9)

>3.6 ng/mL 23(31. 1
T 534

T1 15(20. 3)

T2 15(20. 3)

T3 44(59. 4)
N 434

NO 57(77.0)

N1 17(23.0)
lNSERTESNEE

<104 44(59.5)

=104~ 30(40.5)
LNR

0 57(77.0)

>0~0. 2 10(13.5)

=>0.2 709.5)
TR} ]

<545 min 64(86.5)

=545 min 10(13.5)
AR v o

<250 mL 33(44.6)

=250 mL 41(55.4)
A e i

= 34(45.9)

5 40(54.1)
iR SN

<1.5 cm 40(54. 1)

>1.5 cm 34(45.9)
97 B4 AL

Tk A /R ot 38(51.4)

[ VA A= o AV B 4 36(48.6)
R

B 13(17.6)

w5 61(82.4)
ok A e A

A 6(8.1)

7 68(91.9)
IE 3

IFF 4 6(8. 1)

B 44 68(91.9)
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2.2 2RERSHFE Cox &AM

HAER Cox MIHA 745 8 R, dCCA BH ARG
OS 5ARAT M ABL R R HT CA19-9. AR Hij CEA.T 4
1 ON A3 R B VE B LNR TR I ] R Hr
I B i gRE o AR A 56 (P <C0. 05)., £ & Cox
[ U5 43 B 45 SR 8 R L AR AT CA19-9. T 431 9k B2 &5 75
BB B A i 2 dCCA B R 5 4 17 1Y 5% Wi
HZE(P<0.05), WL 2,

£2  EBMICCA BERBETEMEEZERSER

Cox El 34t
i
HR(95%CI) P HR(95%CI) P
el 0.60€0.33~1.11)  0.105
A 0.67(0.34~1.32) 0.249
BMI 1.07(0. 55~2.09) 0. 849

AT ENALTE 1.61(1.06~2.43)  0.024 1.39€0. 84~2.30)  0.195

ARHiG ALT 1.46(0.79~2.69)  0.225
AT AST 1.62(0. 85~3.07) 0,140
AR CA19-9 2.40(1. 33~4.36)  0.004 2.02(1.17~3.48)  0.011
A CEA 2.07(1,08~3.94)  0.027 1.57(0. 76~3.26)  0.225
T 434 1.76(1.15~2.70)  0.010 2.02(1.21~3.38)  0.007
N 44 2.34(1.23~4.45)  0.010  1.36(0.17~10.81) 0.770

BT EE 0.46(0.23~0.90)  0.023 0.44(0.21~0.94)  0.035

LNR 2.00(1.32~3.05) 0. 001 1.02€0.25~4.10)  0.981
FAREF ] 3.22(1.52~6.81)  0.002 2.13(0.84~5.41)  0.113
A it 2.51(1. 30~4.85)  0.006 2.85(1.38~5.87)  0.005
AR i i 1.23(0.64~2.37)  0.539
Jigg I 1.77€0.96~3.28) 0,067
Jirsgg oAb R RE 0.49(0. 26~0.92)  0.026 0.79(0. 38~1.64)  0.524
M2 1.13(0. 50~2.59) 0. 766
i sk 2.51€0.98~6.42)  0.056
PIES 2.45(0.95~6.34) 0,064

2.3 ALBEERGME
FEE dCCA B ARG A FN L AR, LI 1,

10 20 30 40 50 60 70 80 90 100
'

SME ()
>30.8 ~ 6065
RHICA19-1 (ng/mL) 55 5 >606.5
T
T T3
<10
HBLEEFER SRS () ~10
250
RIS () e,
BESG) o 50 100 150 200 250 300 350
14E0S % 09 08 07 0605040302 04
3EF0SHE 09 08 070605040302 0.1
%= L S s
5EE0SHE 08 07 0605040302 0.1

& 1 5l & &
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S E X dCCA B ARG A 17 1 52 i 72
DM EE R 2, W3R 3, Wi B #F AR AT CA19-9 H
25.0 ng/mL, T 20 T2, W5 H S5 8 4,
A il i 200 mL, W% B & B4 0+ 70+
5540=125(40), RJ5F 1.3.5 4F OS E43 58 90% .

75%.60% .
3 3 & B AR B R TS AR B W4 (47 )

i H (G
AHT CA19-9

<030. 8 ng/mL 0

>30.8~606.5 ng/mL 55

=>606. 5 ng/mlL 75
T 434

T1 0

T2 70

T3 100
SRR E DT

=10 4> 0

<104 55
AR vt i

<250 mL 0

=250 mL 75

AT SN PR S A L 3R rh SIS ) S A5 2R B T R R

2.4 P& BRI E

5T M. RAT CA19-9 Ho#, 5L R R C-
index Ml 1.3.5 4F OS FhY AUC H & . % W% 51 £ &
IR ACCA FBE ARG OS 1Y X 43 B B4, WL 4,
2, MIERRZRZE R Won 5 L BRI dCCA B3
ARG 1.3.5 4 OS 2 (1) F I (5 A S B 00 ) () 3 A —
. R W% 5 2 AR () — Bk d i, DLIAL 3,

F4 PETHERET CALO-O AT & E AR
C-index #1 AUC

) AUC
i H C-index
14 0S 34 0S 54 0S8
T 5 0.597 0.557 0.664 0.730
AR CA19-9 0.616 0. 689 0.596 0. 646
B1) £ [ 1L T 0.775 0. 800 0. 841 0.919

2.5 5 & E T AR 6l R B A
ABIEFE X8 BT A I 580 G 4 BR 4] 2 & 00 AL A

AT V43 o 38 2k 75 43 04 v A5r 50K i A A0 58 %5 52 43 2R s XL

5 20 (1543 =185 43) AR KRS 41 (159 40 <<185 43) . =
K ARG H 467 OS A 9.1 4NHLARJE 1.3.5 4 OS
A R 41. 8% .15, 6 % F1 5. 2%, AR KB 4 A J5
iz OS2y 27. 3 L ARJE 1.3.5 48 OS F53 51 K
89.3%.64. 6% Fll 56. 5% KX A5 OS T &

¢ AEF2023F9AFHS2HEF1TH

KBS 4, 22 58 Ge it 28 L (P<<0.05), WA 4,

1.0

0.8+

0. 6+
i
&
m
0. 44
0. 24
— 14EAUC=0. 800
— 34FAUC=0. 841
04 —— 54EAUC=0. 919
T T T | T T
0 0.2 0.4 0.6 0.8 1.0

1R
B 2 FlZEMER NI E TR 2

TTATTOTo T M TrT T 1T T (O T T Tur o Ty T e e am
1.0 I
0.8 /I
0.6
(72}
2
2
0.4+
0.2 7
X . - 1E
35
0 — 5%
T T T T T T
0 0.2 0.4 0.6 0.8 1.0
Fl|2%E & A0S

B 3 51| £ [ 50 48 B Y 2 IE B £

- EREE - XA

0.8

0.6

0SE

0.4

0.2{ P<0.001! e

0 6 12 18 24 30 36 42 48 54 60

wfiE ()
(n)
wRKE{ 39 24 14 9 5 4 4 3 3 1 1
®AKE{ 35 29 25 20 19 16 12 12 12 7 6
0 6 12 18 24 30 36 42 48 54 60
wfiE (A)

B 4 BREAFERKEE ICCA BENETFHLE

3 4 8

MiE E 2 HRB A, dCCA BEMFARY)
BRI, R 5 I & AE & A 32OR B TR 58 T R R
IR BB F ARG 1Y B TIS 55 2%, AR F 5T 2 X AT T
ARIBIF ) dCCA 3 il J5 A OC 1 I R 2 X 3= i 47
SIMT S BRT HL TS A R ST S B 2R i+ A
2R PRIREAY G 8 3 B AR A7 KU 1 BB L 48 5 dCCA
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BEAR G AN FHIA ST R M, B 5T 45 R R W], R AT
CA19-9.T 43 M .k [0 45 %5 39 8 80 SR v iy i+ 2
dCCA BERIFELFZm HZE

ZHREFIN I ARET CA19-9 J& dCCA BE ARG E
B R 20 CAL9-9 R AL JE: —Fh 2 6 BB 45 98
() H B AR AR L 2 E T2 A IS g 0 ik ST 3 A
%, KURAHARA 261 %F 105 ] dCCA H % 347 1]
JBHE 5T, Z2 B F Cox [l 9 43 A7 3% BH 1M 7 CA19-9 /K
SRR S b ST TS P E i CA19-9>>37.0 U/mL
1) dCCA 3 A= 7 B ] B2 T il 3 CA19-9<<37. 0
U/mL W& A0 OS 43051k 31.5.78. 4 M. A&
WFFE AR S AR AT CA19-9 7K FJ& dCCA BH AR J5 417
R 5% ] R 26, SR T AR F 9% 3 0 X-tile SRR B 3R A5 B
FEIG FLE ARG B E R AT CA19-9 /KP4 T A B 4
H<:30.8.>30. 8~606.5,>>606.5 ng/mL 3 1~41,
EARRT CAL9-9 My A G FAEA T 2 RHEA R 2
DGR E— A . TR A B 9T 45 R R, R
il CA19-9 X} dCCA ¥ AR J5 OS #ill 1Y C-index Jy
0.616, WM A JF 1.3.5 4 OS F(# AUC 4 %l K
0.689.0.596 Fl 0. 646, 7 %L HE— A% .

JiEE (Y TNM 23 B 255 g /I (T (b 2 45
R L (ND R oz Ak 5% # (MD 3 A J5 T8 X b 9o 3#E 17
WAL . AWFFEE T Z N E Cox [IHHF 8% . T 4310
J&= dCCA BHEARJGAFNZmE R, W, T 45 8%
dCCA BHARJG OS WM ) C-index 24 0. 597, T A
Ji 1.3.5 4E OS K AUC 2r 5~ 0. 557, 0. 664,
0.730, fE55 8 ML AJCC e 70 1 & 48 dCCA 43 4%
Wb, BilRd 32 ¥ E (depth of invasion, DOD #% JH T
T 01 M8 T4 7 B AJCC 20 R G 9 4% BE 1 15
REH T oM, — 2 RUESEE T DOL A T 401
PO TR AUARAS B9 T 43 100 A B o ff i 11 U dCCA A&
HIARE OS! . TAMURA %Y %t 121 {58257
+ VIR AR B dCCA & JE 47 n] i F 5% . %2 X
2 Cox BIHAMTE I DOT J& M # AR5 A4 77 1 b 57 5
Wi PR 2 IR R =8 mm /R TR AR . IT4EK, —
s F e B DOT FE R 43 H & th AN REARAS , BT LA Sk ] i
B8 72 U JE F (invasive tumor thickness, ITT)H T T
ST TTT AT R IR A3 A B K T
KFR . ZHAO RS LTT ¥ 110 1] dCCA H
FHITT<<1,1~<5.5~<C10,=>10 mm 4 41,
Z % Cox MIH/H R 1TT B8 & ARG EFNE
M P 2, X 4 40 5 4 OS R4 518 100.0%.
71.4%.35.1%.15.5% . {HITT g &AL DOI HI T
dCCA #4311, H B AF7E G, 5 2 i — P WF Y
WESE,

DX 35 7k U 45 76 B 2 5 dCCA BB 3% TS i — A4
FHENE, AJCCH 7 ML dCCA N 3 K 4 X 5 ik 2
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SE I EE R RZS 3 NO (T IX Sk 12 25 56 8% ) Fl N1
WICH Xk 855 88) . AR £, LNR RE48 &
PN dCCA BH ARJE I AT, YOU 2
XF 251 #1352 F RIGIF B9 dCCA 8 3% #E 47 [\ i o 43
Br. ZHFE Cox MIH 3 Hr 45 R Bon LNR 2B E ARG
A AR sE R R (RS B 58 R B AIE 90 31X — 2516 . A B
R PG F R EL 45 B E dCCA B R JE A 17 5
Wi PR 25, 9h D 45 0 9 B B << 10 M RR TS AN B R I
XF dCCA BFAT T ARG YT BF N 224 7 B0 DX 3 bk 1 45
HEAT 801 3, AR S5 9 BRS04 20 1T £ i B
SEACE B PRI L 25 R0 A B T T AR A R S AR
FEHHR S ARG LR BIR YT R

ZE BT, R AT CA19-9 /K F i T 43 906 | ik £
S50 H EE<10 A KR il i & £ 02 dCCA JBH AR
J5 UG AN BB ST S 6 PR 3R L AS BF 9 3 o+ A RN g i
G LR RS dCCA B AR5 1.3.5 4F OS &,
R (1 X 43 B RN — BOME B A %o 5 BRI PR s A o0 B
PAET AR R MEL 29 R A — 2 S
B, AARHE T A — a2 0 R B . (1) A AT 8
G TEIA ) 3K 5 I 7T e A7 AE — E M e FE R faf . (2) BF
FEREAR B AT PR, RUA P 0 00 I A % SR 1 R 271 28 [ A A
(A X JE I — SO 3 0 o (B BBl = A0 350 560 E oA 1Ak HE 3%
i WO 9 25 08 T EE i 2 0 19 BF 5 R IE 52
GO EH ) AJCC %5 8 iR dCCA T 43 W3 4 vfE & 4 ]
DOT BT Mg 42 70 IR A5 BE R A4S R ASIF 52 40 A1
s ) HsF ) 25 A, L I o LA A R P R BB 48
DOTL, K AT ] AJCC 55 7 it T 7304 .
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