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Abstract

Objective: To investigate the clinical characteristics, management, and prognosis of post-hepatec-
tomy bile leak (POBL) at the liver resection margin caused by newly developed common bile duct
(CBD) stones in the early postoperative period. Methods: We report a case of a 51-year-old male
who underwent partial hepatectomy for hepatic hemangioma and was readmitted on postopera-
tive day 83 with right upper quadrant pain and worsening jaundice. Imaging revealed perihepatic
fluid collection, a low-density lesion in segment 8 of the liver, and a newly formed stone in the
distal CBD. Laboratory tests indicated abnormal liver function. A staged therapeutic approach
was adopted, including endoscopic sphincterotomy with stone extraction, endoscopic retrograde
cholangiopancreatography (ERCP), short-term endoscopic nasobiliary drainage (ENBD), ultra-
sound-guided percutaneous transhepatic biliary drainage (PTCD), and endoscopic biliary stent
placement. The bile leak eventually healed, and liver function returned to normal. Results: Liter-
ature review identified 18 reported cases of POBL, with a mean age of 51.89 years and 76.47%
being male. The predominant clinical manifestations were right upper quadrant pain and jaun-
dice, with diagnosis mainly relying on CT or MRCP. Risk factors for POBL included intraoperative
bile duct injury, inadequate management of the bile duct stump, postoperative infection, hyper-
bilirubinemia, and diabetes mellitus. CBD stone formation is a multifactorial, progressive pro-
cess, with a time course ranging from weeks to years. This is the first clearly documented case of
early postoperative CBD stone formation leading to POBL. Conclusion: In addition to common eti-
ologies, early CBD stone formation should be considered in the differential diagnosis of POBL af-
ter partial hepatectomy. A staged, multimodal treatment strategy—first relieving obstruction,
then performing stent placement and drainage—can improve bile leak healing rates and patient
outcomes. This case expands the etiological spectrum of POBL and provides evidence-based guid-
ance for the management of similar complex cases.
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2.1. IEFRE

—% 51 B MHEFE, FIFMERITISAVIBRAS 83 REA LR k. JUB S nE 2
KAk, 2B EI, A IR, &M CT L. FFEW, HF S8 A —JRIMARE ELt,
K/NLY 4.7 em; JHEE FBORIERA A, KA1 0.6 *0.2cm, JHEE AT AREEY 9K, AHFELIRA S i
AW L(A)-(C)). LI 5 A AR : E41 % 5.3 x 10%L SHLLE(TBIL) 76.1 pmol/L, £5&HAL
#(DBIL) 50.1 pmol/L, FE&5GHLE 26 umol/L, WRIREIEFEFEMI(ALT) 240 U/L, KITXRARE S
FWF(AST) 126 U/L, FRAHJE 70 umol/L, FHZLZ 70 umol/L (W4 1).
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0.2cm 457, FEIRAEFAMEZY K. D: 4 ERCPIGITE 1 MHER, FRIERFHIEE N
NEAAR T B, TR EAARRT B34/ . E: R ERCPIGITIE 3 MHEM, i S8 M4
ARG, RIXKWBHEAE, FHBEEESIEY, KLYk,

Figure 1. Relevant radiological images of the patient before and after treatment
E 1. BEETaREXEEZEEE

Table 1. Liver function laboratory test values at different stages of the patient

F 1 BEANEMBRAMFRELE =R ERE

IS 8] ALT AST ALB ALP TBIL
(9~50 U/L) (15~40 U/L) (40~55 g/L) (40~150 U/L) (2~23 pmol/L)
ARG 240 126 38.6 430 76.1
VSERPS 90 43 38.9 275 20.9
AE14MH 41 28 36.4 120 17.8
ARJE 64 H 31 32 43.4 90 18.5
I ALT = WRREEHBE: AST= RAXAMEEREE: ALB= HEH; ALP= fHILERREE: TBIL= SJHL
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2.2. AT FAbE

TERFBEMIERZG, ERE T+ I8 IANITECE + WELE T HIRE & (ERCP) + fi
W) (7 K)WEE T & P51 i R(ENBD), fRRIESSHIBS, [y 83 AT A S Wi sk W Esw, T
AR 5| S T T4 B SIMARPTCD), RIGFRIEBIRA N, FFRAMBEY KISk, HRENA
AR IR R A, A 1 FFEUAT 7K i S 5500 SEL R < 48 ML S 3 T IE A e %, /24T ERCP + Y
BRI ST E AR, RE SRS RB I (LE 1(D)). BE BT HEIER: W FT T Ak
WLUIJFHCH + 42837 K) ENBD + PTCD + W& FIHE THRBEAAR, HEBEaam A, 5EEwWiE
G, 1TSHEN Y. MG 3 AN, B IR BB, SR S TR 5 W T 5k s I 5 0 ol
AR, TR FIHE S RBRAR + IR SIRERBARLE 1E). WEE - MNAEE, FIEHRE
R, FFOIREIRE IEH (L 1).

3. i+1ig
3.1. HEREIBSIGEKREFE

AR B VIR A 5 & 4 POBL I G &5 BE4T T RGCCHIRIG R, AN 18 Bil(W4% 2). &3
SRS 51.9 &, FEMRE A M 17 B, B4 76.5%. POBL (Il PRI LAAT b e A ey
F, R ]GRO Re R G R, RN B R R R A B A 75%, ISR L A,
oy B AT AL (L ). ERRER T, SOE SRR, HEARETEIGIRER I, v HiH
TG B), BHZHUEE A RS BBF 19 60%). JL-F-Arf &t CT 5 MRCP Bl#fiZ i, /%L
(20%)% US Bk ERCP 2. RJ5 POBL ¥4 Kk A W] 8]y 136.9 K, HEFRM{E (1460 K)/EHN 42.4 K;
ik D HEBR AR R BBF, JE RN B3 R AR 31.5 R 2). 54485 2 BRI A M I i AUl
BHE RN . 19T T, 66.7%F095 151K A PTCD 8¢ ENBD, H: 405 14552 F AR 1697 (0.4 3) [8]-[23].

Table 2. Basic information of POBL patients
#* 2. POBL BEEAER

SEER  Fh HEAERCS) MRERE POBL J®fE(R) POBL KRR B (FK)
[8] 2005 M/74 MRCP + ERCP - 180
[9] 2006 M/76 CT + ERCP Died 1460
[10] 2008 M/58 CT + ERCP 8 2
[11] 2008 M/30 ERCP/PTC + US 157 21
[11] 2008 M/44 ERCP/PTC + US 134 7
[12] 2016 M/66 CT 45 10
[13] 2017 W/- CT and ERCP 180 10

[14] 2017 M/- CT and MRI 15 240
[15] 2018 M/36 CT + FRCP + PTC

[16] 2018 M/43 CT 82 14
[17] 2019 -I79 CT 75

[18] 2019 M/81 - 19 0
[19] 2019 Wwi/31 MRCP 60 7
[20] 2020 M/68 CT + MRCP + XA &5 E 60 10
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[21] 2022 -3 US +PTC 180

[22] 2024 W/65 MRCP + L& Hif 30 5

[23] 2024 M/67 CT + MRCP + XS & 3 4
Ourcase 2025 M/51 ERCP/PTC + US 101 83

7E: MRCP = WJLHRIFIE 1% ; ERCP = WELEATIRIRE &R CT = HHENIWZHH; PTC= &SRS G,
US= HFEfH.

Table 3. Basic clinical characteristics and treatment regimens of POBL patients
= 3. POBL BEERIGKFHEFAT AR

SE R FEZBERR FEIRREIN FERITHRE
[8l 5 SRR A 1 s AR N i-E N ¢ N [ P R E XA ENBD
[9] [ERNTLNA R FETTPEE PTCD + TR
[10] JAFDI A i A AR SRS RESE T REY T IR+ TIE KR ZER
[11] Ve i EN=25 b M. K PTED + ERCP + Rendezvous
[11] 7 T B B s Y FREEIR51R PTED + ERCP + Rendezvous
[12] [IER=2Ieeg=i1ipliw ot Mg R PTCD
[13] JFF JE AR 5 IR RES JIEL3E Py P AT 25 AR
[14] 0 B T R R BT ER PTCD
[15] & &R INE FREEE SR Roux-en-Y
[16] UG s e b FREEIRA IR KR PTCD
[17] 1o s AR FRERR T 51 B HZEAR +PTCD
[18] - ENBD
[19] JIRAE b ¢ JERe . B FARER
[20] SABAE R BT ENBD
[21] JH R R Rendezvous
[22] [iEbERnTES JIE AR PTCD + ENBD + FAREHE
[23] i s AR PR FARIESE

Our case R + RS E LA JEe . B WEIUAA +PTCD

vE: POBL $8AT VIR ARG YR : RUQ A LAS: PTCD AL KZATAHE 5K ; ENBD NZEHE SR, PTED NEK

LA 51L: ERCP O N BEIEAT R IH AT IG5

Rendezvous SRS 22 5 A BBCA T “2T” HOR; Roux-en-Y

Roux-en-Y W& A; CBD AHLE; Pneumobilia Sign $81HIE R4 W AFAE SAKIIRAG FAE S, RIS HAE; Bilious
sputum A A BRI RS 9 Biliary cutaneous fistula Fig IHE 5 Je Jbk 2 (BT Bt i i, 2 EUH TSN

3.2. POBL BURESEKREE
POBL M RAESZME KR, BRI SIIRERA KGR EFEEEERG . HRinbFEA Y, R

A BITIT RJG B AR M AR R AER(BMI > 30)« BRI BEAESLIRRE FMURATT
sk STV BB R M 2541 (7] [241-[26] 0 MEAL: AT (O BN WD EAGIE BE 2 o DL “ SR A7 B “ sy
TR BACER . ABTIARE, BT ALk KEREEY SR G 4541 PI R I M2 12 A H , (B bR
Bk, FoRAMAZERRERT): BATIAIEL, WEEELNYITFREST)R 44 1 rh RS K I 1y 4~72 4
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H[28]. NS5 A IR R A R R, FEHGVE 850 2 N B IR JRAT I ZEDI BRI B b, IR R Z K
AT ARATEEF AW, AR RN AL 40 X, JoHA IR 40 & KK 22 THE (HR = 15.6) [29]:
P R (215 mm) IR RIS KA [30]. A AE R G Ik, PR E IR A A Y O R
BN K AR T AT 7E 3 AN H S B BEGR LIRS, 4k A A AR 4R B 42 [31]-[33], UMb iy i 45
T R [ 4650 45 4~6 AN H [33] . AR5 AN 25 1 I IR 66 40 1A R A AR, 340 AT J ek AR i 35 L (IR TR
) B JIBEAS(Oddi F6 LWL ) RERRAS) S AV B2y SO S ML, s 25 4 i [34] [35]. 45 b, AR
AR N2 N RS 5 e, A R EAMAE R, B RO E5EERL.
AICHTAR POBL MR RA G HT RN 40, 12 1 U ISREIR S « HAFH T e a6 AR b A5 S 801
ARSI . ARFEVIBR BWE PRI S o SRR AE 020 D) BR AR | L™ b 125 1] LB, AR Js FAE & I FE DI BRI,
LA PG R FERS O, EIHAC BN , dkefoad BE AR IR, JEXS I EAR A AR o AT MLV Ab B, DAR%
AR JE POBL % A XU o

TEIR R POBL [fAA Sy AL A, i 1 BH SR 3l 3 o v R 2 A% O i BEFA 19 [36]. RS 5 83 K,
A5 58 2 DRI v FIEL A B8 4 A T I e R VR, B 8ui i IRGE IR 70 °F & B R 7RI R B,
Tl FL sk Oddi # 21 WLRAR A sk WC4e vl B 0= AR R TR AR, (6 RGEAE J12% “JR” —— YD)
G B MR W —— R Se it e, T Sl Al TR ) A O IR A s it sk BB R I [36] [37]. HFYIRRY)
GAER A SR B8R ) E BB A A 2, PR S i s BT R AR R B, GRS
RG22 5 T e SR B T R HF R T, AP A g5 IRk kAR )5 B [38]. 2 “IHIE
JE71 x AEFBTE” BI25G St il V) 22t i1 2 i 52 BIE Y, RGBT s AR B A, R ARyt
HNE . B BRI R AE N s 5 AAFAE B S E AL, IR BT T RE LIRS 5k 5 3O E[39]. A
“RJ5G 83 RIBRMERRIG” Al fh “imimtifH + Oddi #5207k — I i e s — V) 20 55 5 R s stk s
71 - SRR BYRRE; 5 AN TR/FEIE . RAUAIR, S A5 A7 15 555 1 M R B A U R 2 3

3.3. POBL KI8T SEmE

XFF POBL (V697 /7%, 2% SGLS T 2011 4EH2 H (1 7 Zohrit, Hos@ SR AR HE BRI 51 i e
LT FIR P 5 i AR AT IR B A A R I PR T T R5 3R [25] - Grade A: SIRRAALE R/MIERHL R HE > 3,
RAETARIGE 3 Rz )G, BERRBIGREHE, B ANERE25]). Grade B: TR F{HA L K
FIEFA, ERCP & Grade B IR EILHIT /730, AT FHELNIYIFFAR(EST)ESCZLHE N [25] [40]-
[42]5 ST ff ™ B Rl R IR R B S S I R, AR S ENBD; 4 ERCP SR Bl A7 7 M 45 #4 U3 B
PTCD Al {E R AR K [41]. Grade C: HNEIEYT R H B FAFAE LA AL — 15 I —— 58 A VR A R B
AR VRIS 2 AR R BRI AR v . A IRV . SAIRYT SR RREEIE > 2 A —— TRl AT IR 2 Roux-en-Y 1)
AREITES AR, BIIF AL 98% [25]. %t BBF ‘& HIF VAT 2R i6IT N EEIRIT[43]; %
JEFARIGIT R, AT M) R B S IR B AN K BRI, 1 ARRIA 1 7 % [44] [45]. AT
M A 4540 512 ) POBL, R[5 AbFESE A 5K, &4247 ERCP. + 18 kUIFECA, JF7E EST
Je LB N IR S HE[42] [46]

AR A 1 U] IR I 2 D) B AR S A DR T AR R A 0 S 8 POBL 1fsl, #HE T POBL (19
DR, 7R A F5 IE IR 1 S5 012 W B 2 R R A 4 A T T T RE I . 897 b, AR B B
ISR A NS, SefRBRIERE, FATCHMEN S50, AL T IESE 44 POBL ol ok . MALLALER 1)
AR ZMINET AR E R ARG IR 454 IF K POBL HIZIT iRt T HES%, HWoAM—Et
FEH RN SRRV IT 7 BB T H6a. 25 b, ARBIAER R T IRIREE A X AR J5 B 45 1 8 s
& POBL (451, W RIS A Bl S ia S 4t 1 ol AT BRI SR, W ol B T oA S B 3
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