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Choledochal Cyst and Anomalous Pancreatobiliary Ductal Union in Children

Suk Woo Son, M.D., Eh Ri Han, M.D., Seok Joo Han, M.D.
and Eui Ho Hwang, M.D.

Department of Surgery, Yonsei University College of Medicine

Background: The etiology of choledochal cysts is unknown, but the theory of pancreatobiliary reflux
through an anomalous pancreatobiliary ductal union (APBDU) is widely accepted. The aim of this study
was to evaluate the correlation between choledochal cysts and APBDUs in children.

Methods: We retrospectively analyzed 33 pediatric patients with choledochal cyst who had undergone
excision of the whole extrahepatic bile duct along with hepaticoenterostomy at the Division of Pediatric
Surgery, Department of Surgery, Yonsei University College of Medicine, from 1993 to 1998.

Results: The mean age of the patients was 51 months, and the ratio of males to females was 1 : 2.3,
Anatomical types were la (n=17, 52%), Ic (n=11, 33%), Il (n=1, 3%), and IVa (n=4, 12%) in the Todani
classification of biliary cysts. We performed endoscopic retrograde cholangiopancreatography, magnetic
resonance cholangiopancreatography, or intraoperative cholangiopancreatography in all cases. An APBDU
was identified in 24 patients (73%): right angle union (n=11, 33%), acute angle union (n=11, 33%),
or a complex union (n=2, 6%) in the Todani classification of APBDUs. Type Ia cystic lesions correlated
with right angle unions whereas Type Ic cylindrical lesions correlated with acute angle unions. The mean
age of patients with a Type Ic, acute angle union was older than that of patients with a Type Ia, right
angle union. In Type Ic, the amylase levels in serum and bile were elevated, but in Type Ia, they were
not.

Conclusions: APBDUs correlated highly with the shape of the extrahepatic dilatation, the age at onset,
and the reflux of pancreatic juice. We think the excision of the entire extrahepatic duct along with a
hepaticoenterostomy and appropriate evaluation of the APBDU are essential for the treatment of
choledochal cysts in children.

Key Words: Choledochal cyst, Pancreaticobiliary disorders, Magnetic resonance cholangiopan-
creatography
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Z93d(choledochal cyst)2 7he) @ukel FAY
Bog R F%, E5¥FI9 g 39 F3E
EAdog sty A3ko 40~60%7} 104] o|a}e £
ofoll4] WAt WAL Edslx] gror}, Babbit”
o AMAIG #H@da FoGBel §Fo]4H(anomalous
pancreatobiliary duct union: APBDU)¢|| 2]} Eglad
o A 7hde] EEAH o WelEdA T §lct o
© 9] AT §Fsle FETHcommon chan-
ne) g 0|53, AP} FoETe] gt ztel o 3
Aelleo] 3 W2 AF7} Yo} HHEHQ Paede
X3t Gae] ulFel dto] futElm, YEa
© AFIE Hdsol Fgahde) ARdn w1y
ot Todani%’ 9 7] gubdg Edslol Feuhg
< FuR ez 7Nz ERelgla, Ags ol
&€ 371 Yz L5390k A¥(right angle union)
& F5dgRe] Bz Mpsled G o]Fo]
B ko] FEHPE YA, BY(acute angle
union) #H|Po] Frg@ow dE o]lFw AT
3] T8-S WA ¥} C¥(complex union)E E4}
Aoz dFste Yol

&o} Fgihd FAtolA HFE FFolade ¥Q
< YEHo g follA oy, HE Y] Y @
AT =< (magnetic resonance. cholangiopancreato-
graphy; MRCP)E At&3led ¢4 AR o4
ol g Agte] LojalA =gt

B 79 B3 4o} Fgabd siatdlA AYE
ioldtel ARl sl zAste] Fgardo
ol g ol#hell £go] Hazt st gick

CHe 3wy

ATude €Y LolelFolA 19931 19
19981 129747 FEA G2 Z Fe2 3398 o
Aoz gk AgH gRold 75 sy
A ¢ Aol NAAH A94 FHB =de
(ERCP), 77l 3% SH% z2deg Afsigled,
NETEA SdRe 53 $¢4 9= #Hgde
(operative cholangiogram)-& A]3¥%}¢c}l. o]4be] upw
225 HFE FFolde] HURA YEvtm 47
Hd, 2GS Y ¥ Y98 egdHae §
sto] g2 34 ¢ (cholangiopancreatogram)g- )33}
o MG IRl BUHAFig. 1).

Fig. 1. A: Intraoperative cholangiogram through the cystic duct (Type la).
B: Cholangiopancreatography through the remnant CBD of intrapancreatic portion after excision
of choledochal cyst (right angle union).
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FEW¢E A B HF 47 L siHelgle
o, dd e AulE 1:23 (42 104, Az} 236D
o F2 AT S5 FEol 234(70%), 3]
15¢11(46%), B-H-F3)7} Sd|(15%) el FEI} 12
l(36%)3Ac}.

F9Wd-E Todani®] F-Foll wE Type Ia (cys-
tic dilatation)7} 25¢1(45.5%), Type Ib (segmental dila-
tation)”} 1](1.8%), Type Ic (cylindrical dilatation)7}
194d](34.5%), Type II (choledochocele)7} 14d)(1.8%),
Type IVa (cystic dilatation of extra and intrahepatic
duct)7} 1001](16.4%)AI tHTable 1). HF FHS Type
Ta7} 33704, Type Ic7} 67/0¥olgl o) EA3tH
2 ool giglth Type HI 1ol 204] oA 3z 2
T R-E Q) Hgde R JUxE WY A
2 WAZH |94 a8 =ged AEH 24
B ¢ ANF FdBdo Ahin 43 A
$olt}.

AgE yFolde] HAL AW HAARH A94

EHT 9 AolollA] FEWEH AGE Tield 741

8 z2de Ay 39 SHF z2dE, 2n
Fe¢3 29X 97 FAT dde 5T Agg
L, 33¢l9) Fghd ShAbollAl 24od)(73%)0ll A AR
= girolde] #U=UcH(Table 2). 24od8] HFE
ol 4 Todaini®] H5oll W= A¥(right angle
union)o] 11¢], B¥j(acute angle umion)o] 1lej], C3
(complex union)e] 299 2™, D3 (normal union)o] 3
of, IAHA %L 7327} 60 Sloict FF AL
AY-L 25709, BYL 76U E EATgHer ou
AT Aol g Efirh(Table 3). Fgahds} AGE ¢
Froldell Wit A4 A= Type LaolAE AY
l1efl, C¥eo] 14131, Type IeollAl = BEo] 9dI%ir}.
ol FEWde Hued 2o AR FFHol
Tolle FATHz o & 4JBAE HAdd
(Table 4).

FHId Type et A9 = §Fol4d By 77
73%, 55%0A €A otdztArt Frhsigiw, dEU
otdetAle ZE dellA Frks £4¢ B ¥
A3 25U FAE fRE dely FbEo] 9]
At Type a9} A% ZHzt 7%, 10% ko] A o}

Table 3. Type of APBDU

Table 1. Type of choledochal cyst Type Cases (%) Mean age (month)
Type Cases (%) Mean age (month) A 11 (33.3) 25% (£25)
B 11 (33.3) 76* (£52)
Ia 17 (51.5) 33 (+26) c 2 6.1) 7
Ic 11 (33.3) 67 (£45) D 3 9.1 65 (£13)
m 1 3.0 72 Unknown 6 (18.2) 39 (+22)
IVa 4 (12.1) 77 (£62)
Total 33 51 (+41)
Total 33 (100) 51 (+41)

Table 2. Diagnostic approaches of APBDU

*P value=0.008

Table 4. Relation of APBDU and choledochal cyst (CC)

Methods Cases (%) Type of CC Ia Ic m IVa
ERCP 3/3 (100) A 11* 0 0 0
MRCP 14/18 (78) B 0 o 0 2
Cholangiogram* 11/33 (33) C 1 0 1 0
Cholangipancreatogram ' 24/27 (89) D 2 0 0 1

Unknown 3 2 0 1

* Operative cholangiogram
¥ Operative cholangiopancreatogram

*P value=0.000
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Table 5. Amylase level of serum in choledochal cyst and

APBDU
High Normal

Choledochal cyst

Ia (cystic) 1 14*

Ic (cylindrical) 8* 3
APBDU

A (Rt angle) 1 9t

B (acute angle) 6 5

*P value=0.001, TP value=0.03

Table 6. Amylase of bile in choledochal cyst and APBDU

High Normal
Choledochal cyst
Ia (cystic) 2 8*
Ic (cylindrical) T* 0
APBDU
A (Rt. angle) 2 6
B (acute angle) 6 0

*P value=0.001, TP value=0.002
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FE9R3E FERe] JAYAE Role Ak
2 2 9elo) tishA 1936\ Yotuyanagi®7} A&
WIS o2 we shde] ey, HAle AT
= gFolde] Fagt Welez WolgoAx rt.
1969'd Babbit"2 Y zg<o AINE FAZ &
o #AP3} FordHe] oddAR o] G
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Todani% V¢ Egod 49 YRENA HgE
Fieldol o, MBI Foredfe] 4R ¥
< AANA FHA 3 FETE olEckn 3
B 2494 ¢¢ A WAAH A4 GAlT =

e A1 GHAT 2 AW e, 3
98 TFoldol UAHA G AfolA ¢ Fol
Fgadg A Foll YHE FEE Folo GAD
29 AYdoza AT Foly 240(73%)
£ 9% & Uit

Nagata5'72 #gd §Folde] 7EHEE g%
zge4 Y dx INE 9Fe FETo|
15 cm o|49 ¢, 2ln @FY oludlelal 2
7} 10,000 TU o]4el A2 &) Iwais'Ve A
A4 @3 g Bole diiEe] fAlelA w3
Fod@de] ol4de] Hx, @i e
@59 olgztalrl Fulslo] UL AL &
AT E FEAE Type Iex EE dlolx] gFdl
otdz}let el#A7l Frlxlo]l AUsiov, Type Iag)
9FU ofdztAls) 2utAle Frle 47 22%, 40%
T FItAAE Elen, $AIYHez uigle A
;g 2 cH(Table 6).

Todani$' 7 Futide] Heehy L7el A9E
gFol 4ol dRAol wial Rasided, 95y &
Acylindrical dilatation)g Rolx £Pihdo gl
AN By g BFoldelnl, F4 wHe] oy
A 1A o) ¥, F2 BY 5%, TE, U9 §o
2 F4 a9 FATE ZAE 2ol = 35y
ol opdzlAl X7} ofF Fol AGE TFeldol
g MRS HF7F dolva Ue& Hasgich
B AP e 33dF Type IeollA= Type Iol] v
s vlzF F& A4 dEsied, SARH
Aol fldcl. zed, AgE FFeld BY -2 AY
ol vl & A4 YAHUR FAYHoE 9
ulgle AtolE BEgvkTable 1, 3). Type Ic Fda'd
116]] FollA 9o12] BY G gFolg ¥l
o, BE ddiA ¥z SFu obdetAs} o
A7t F7hElel o, FARHe ouglE 2
o|& ESivk(Table 5, 6). 5T FF4 32
Kol FHd Type latr Type Icof] H]3] u]2F
g oell4 LAxT g BRFII) Fa F
Ao, tif-EolA €A gF W opdetAet elg)
Ae Aot 29ed Type Ia 17¢] FollA 11
dol AY Agd FFeldel UL, IF TS
£ dFont H4) £4g Bl

Fgad Type Ieoll4l WA GFu obdetsls}
A7} L oldv HER GFol4S AFd



Agde] {1 DAt GRS B Qi
FY=I ez A= wed, 4
43 FA A9 FAE SR Egabdol
HeltHo g A &7 Hole ol AY ¢l
i kY B el s 4T U &
g Kol FEad Type e MR FAE 5
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2 A9 shsslAgt, 454 FEade Agad 3
Sroldah U9 Sate] Haol 2t =HHA 7)Ao
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A7b ol FAAA ghgten], AR P4 g4
2447 A AL TFol4e Akl
713 Aed AA ol dolellA] HEslEH o
#Hgo] gl
&+ A&NE A3 ST e 4oldA
A9} Ao diY A ARE FE Ak
ez A Aok’ Sugiyamas e Fkahdat
e TFolde AckolA A3 ST =z
9 A F8A4l el Baslgicl =, Azt
2 AU13H 2B zggolut WARFH o34
g3 =ded AEE gFoldo] wHAA o2
#q2ollH ME F¢ F SIRE T ¥ &
= #odegg APste] Aol Holx geow, ¢

o w2 af ol

£4% 3] : Zololld VYT AYE YFol4d 743

Pdg AA ¥ Y 391 B3 zAE
Fsle] F9 4A9F FrdHae BAE #9
siglct. 4719l Wyes Fdibhd AAlolA g
oflell A Al gieolde] d5E &UE + dsle
v, #Ad JT(intrapancreatic bile duct)7}z] 2R 8}
A 4 AcHFig. ). 2281, gdE 2ded B
EAlell Aot xh A (protein plug) Fol A=
ASolAe 744 @5 A7 (intraoperative cyst en-
doscopy)& AHgste] AAsgch MyamoEE
W Aoy FF AAE F SAdsE 2 g
Z A Sl 249 @ 5s «slr]) A
T3 GRS Adsider, g ¥
A AE, iR AA zeln Fgadel o4l
AA HAE AR 723 95 WAE S A8
& #zsdch
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AGE GFoldat Foddel wuel PG B
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