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Early Exclusive Diagnosis of Biliary Atresia
among Infants with Cholestasis

Byung-Ho Choe, M.D.

Gastroenterol Nutr 2011; 14: 122 ~129)

Department of Pediatrics, Kyungpook National University School of Medicine, Daegu, Korea

The persistence of jaundice beyond the first 2 weeks of life require further investigation and this can
be determined if the conjugated bilirubin levels are greater than 1.5 mg/dL or greater than 20% of the
total bilirubin level. There is a diverse differential diagnosis for the cause of neonatal cholestasis due
to hepatobiliary disease including biliary atresia, which eventually leads to liver cirrhosis if uncorrected
before 60~80 days of life. Long-established initial studies include abdominal ultrasonography,
hepatobiliary scintigraphy and liver biopsy, but better diagnostic methods are needed. Promising new
options are described including MRCP (magnetic resonance cholangiography), ERCP (endoscopic
retrograde cholangiography), and PCC (percutaneous cholecysto-cholangiography). Though no single test
can differentiate biliary atresia from other neonatal cholestasis with confidence, a combination of diagnostic
methods is usually consistently beneficial. By excluding biliary atresia as early as possible, the risk of
unnecessary explolaparotomy with intraoperative cholangiography is decreased. Further evaluation would
be required for the diagnosis of neonatal cholestasis after excluding biliary atresia. (Korean J Pediatr
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| Neonatal cholestasis |

| Intrahepatic cholestasis |
[

| Extrahepatic cholestasis

| Hepatocyte Injury | |

Bile Duct Injury

| Biliary atresia

Choledochal cyst
Biliary sludge

—| Idiopathic NH |

Viral Ds

Bile Duct hypoplasia
/Alagille syndrome

TORCH
Sepsis
uTl

Metabolic Ds

Genetic (PFIC)

Endocrine (hypothyroidism)
Toxic (TPN, Drug)

Fig. 1. Classification of cholestasis in infants, *NH: neonatal hepatitis; Ds: disease; UTI: urinary tract infection; PFIC: progressive

familial intrahepatic cholestasis; TPN: total parental nutrition,



3t X 57F A&
B3 o Sk 74 9] ARt 7edell of 3k gEAAl
W 2 Al Az

CHAMY, WH2H|, MY 2k Z=te e ~F 33
A A 7N Aste oty HERAAE 3
Z g g, A A ol AR 23
th. Citrin 723l 23k 7Hl HFAAISe] &
Zell AT Bart 5ek. a -antitrypsin
3E A5 (cystic fibrosis) = BFAAA
HY 5 gAut S} g fotell A o} A
=]2] ¢31 9lt}. Dubin-Johnson %33} Rotor %
< 73|t 73 I e FRlEEE Ao R
7

2
2

=

& 7)ol o] Eut 2417 el ZIvt

oo ol o orle foal e
O M koo o 2 ol mo ¢
0:13

4) SYMAU EHEMIHI|(sludge): H717F v &0}
ol A FAm °8‘°‘:% sword 9EAAAT HEE 7

Boluk MR Ftzd el A &7
A HHEOI ﬂxl ol gEdATor o919
%E} HollA 25 sofok ghet. AAJotoll Al 34| th
cephalosporing! ceftriaxones AH-&-3 ull= H5F %7 7]
7F A7lE FAEel Jenr FAE 7)eolof 3t
At 884 A3t % &

o~

= Y5 S5 (inspissated
bile syndrome)e] 72 4= 2}

5) SR Fuae ¢

el g4
HA Fo] thehd 5 ek
Sl sv) FgEndo
Qe 24T Last gtk

o] galsloiof sl X7 Lole]atel 4elsto]

7 ] 2 of

R84

6) U B Y BME: 7 F=e FARE =
= & Wl A guA A ek 19759 Alagille
S Aot 7HA3 Bolol| A HlE W FASS s
E SE3 gAY 372 Rt Alagille %
T e TS oot 271l A ok Pl
Aot 7Hdst A = ik ey A ko] g
of] whe} A7& wbEsh A5 AR AL 7hEg Aol

PR YRS HAL FE A Ak 20 34

A20p12)0ll AR5 Jagged 1 JAGL) ALY B
wolof] ol ofe] A7]7} e A7) Whdg Hgate] A

T AR B Ar1H o 4Ed o
A F2 ol Zof Adfellx e Mo r
| sronz ol ol At giek. 2
< (hepatoportoenterostomy)2 3+ Alagille S
A%l A A3t A

) HIE BAS: A S 2SI A T

T
R

o
3
Aro]

st

A

A=Y

ol
-

_l

N
(RS
ON

{o

Pslo] WAL Zellshs Ao A At G
A% BT ol eolr] A% 24 el BT A
s e Agoleh.

HFEANTE 10~15%c E4 o] Aol ofn] HE9
A7t A= & Holadolng 27] &2 Sjulrt A
3 OEE Zho]Alg wrolol dhrh 29 wbE S (situs
inversus)°|t} A $] o] (situs abnormality) 2 %7] 2]
A oot thu|Az 5ol FRkdh v iR
9] oty> A F HE9 dHrt H3Y=]7] AJ2tstk=
AT <60~80U0] T2 H7loln AAF 909 o]
T el 959 555 H9457] oy,
= W A AT 4FE 7ITeRE 7
s wl 44 T3 457t 5AH ule ey

7 Hel Burt gl A%
7 1ng

é
_}L
n
o1+>1
A
ol GO,
rlo
>l
R
<

OIZMI T=3 98 F 7H(77.8%)°l14 3
Oﬂ Zhol A5 WbGkaL AF 45 o] Fol| g3t 13 F
39 (53.4%)l A &= 27H~‘*J°ﬂ 7o) A& Hkgkr}?),
i B A9 old % 10% FEZ vl=stglons A
17H91 o|He F&3 AN HE A
4 o] 3| H”ﬂ‘é}{— 5 2ol vl 2 Aol &
g} Z1sfo] whE AU Aor FAHL ¢ glon, B
Kasai 7% A= AZE 30~90Y Alolol] 3l Zlo]
£ Zoleke 7ML AlE <+ St
st S 759S 7|£0 F Kasal FE2€ W2 A
E TEside vl e A 35
120902t % Qo] 7hssh "‘JHOPﬂE‘rE
7ho] Al AF}e]] kS FA| &= o =
Ak, o] BLE AT 759 ]ff‘ 5]“ ASE B
9 75 2 Aol Hdse %E‘ |2 Zoll vlsl]
714 °4°]4 zto] 2 313l /‘]Z—}Ol =3l AAs s
agBE Azt w2
wolAl AsPeh= A «] JﬂJH#—‘

0
ﬂ-l_4 Eﬁ i‘-r'

o
AEA

o\v

i
2
_,VL
?
m
K

Kasai %%



23S Hopy|

HEYHY

g% 28 T H=HHSY

Z7| ejd T - 125

o 5ol ol WA HIE Dol 4 T A
7HA] AE A7 W

e =

A slo] o4 F AEFo] Fold I e,
2 B B 2|SHA

Aot gete] 2% o A% B goll whe
A A3 Wel RS A Bolok gk, mg3Tolt
A A gl AA WelFulo] SulelA gkt
1) Bilirubin: Bilirubin= A&7 U] hemoglobln«]
heme®] QHE o7 F7 Zx|gic} aelug FF 17t
337" uj bilirubino] HHEOIA W 7hoz A Agt
(conjugated) bilirubinS. 2 H3t=|o] Y& 3l vlEs
t}. ¥ A3t bilirubin®] THEZ7HE 280 o HIF
stjol] &gk Aol At map BTl ras 7o)

], A3t 7-$-oll+= Gilbert 5 4 7hsAdo] =t ut
ol A bilirubin® SVt R 23S 9u|
A W F ol Lot} Myoglobmo]l/]— dH gLoE
hemeo] EzH3tc}.

2) ALP: ALPY S7h= HFAANA & 5 etk
ALPE W, &%, Aol Exstaz mE dE(epi-
physeal plate)®] 24l osiA = S7tstAl =k A3
7] Zolell A= 7 a% -r] sl ALP isoenzyme'g* Ak

3) GTP: GTPE {?—} g vl &D}. ZINAE,
ZEA| 8L obuE) H), v]% =
she] AR, AR, ‘{Véi%l 43k, g, A
A8 5 o8] Bl S Sk

4) AST/ALT: AST/ALT:= ¥}7] GOT/GPTZ &4
AOZ THAIE E4-E ubad b THAIEZ Abol] 717EsE
Aotk ASTE ALTREE 77| 5ol So]F o]
grow] 7Rl ob}t AL, 42, A, A, AT
NNE ez EAfgcl aguz 8o IAY A
Al wpolg]x Agkell o3t FA4 &EZ g3l (rthabdomy-
olysis)oll 2JHAE ASTS Z715 & 4 9tk CBC,

;
%
o
of of
P>
o
2
bt
)h)l
==

reticulocyte count, CPK/LDH ZAAHE Fall4] 7HHo] 7}
S

5) 11 2| albumin, protein, globulin, PT/PTT,
ammonia =

3. dyelsr At

A4 W@ Eulo] Z7}3k Aoht o]l odo}% 7+

AR A3l T A AR T
%_ 3 }]o—]X" 7]]53_/‘ Ev‘

wfy
i) e O{N —u‘
Flo AR i)

e
T

ol

PRUSE-IU

e Toto] Awdtd 7o) gEE =4
XlﬂP 100% &3 AA7L glomg 77

>

].

o
4

I
AGA NEES 9l el olelet 7
A =F A e,

N, e
e
to
rﬁ’l

rﬂ W:
o\

ZSik: Trlangular cord sign %A o] Ao
95 HHES ukE AsksiAE Eaig
g5 AAL Wz wAsty] Yste] A
do] Kol gLt Zel7t 1.5 em v
= Aoz AZste] gAu Je A
G Eozs gE AT

gl O

to NE (E oo XN

o

o
bt
fu
ro
o,
o
of.
fa
O

Wl od2lell ol Al H 22 2335 o] &3t
stel 9= B9 E 22 5 A Holl w2t g #H
2] Zlctol| triangular cord signo] & Eg°] FaL 3l

Mago] 71 HAH ™. 2=t A
83 AAI7] AR ST T
g sern oz aehl mid @AV glon @
ojstat SjAre] e whE HAAE Adck
gular cord band®] F71E 3 mm, B 4 mmZ A Aol
e} 91 7HE (80 ~93%)9F Eo|E9] xto]7p A7,
ek g% JA@5e 27)olle M AlESE A
Jolm 2 Zls)=l T2 echogenicity & 27171 o1&
< 9131, triangular cord signo] X.o]z] 9=t} stz
S sl ZFAS s wiAle S QP

4
i\

TES) trian-

>

(oot o o 1
oL

RF, o), FEAT A 4 253 AANE F
gt triangular cord band®] 774|¢] W35 & q‘E}U,i 2
' =% 7 vt
2) 2t MAEXH S (scintigraphy): 7Hg = DISIDA
2E TR AdSE Adkshedl Qo] 17HE100%)
£ Eou} BolE(70~75%)7F UF 9 54 1l
o S AYEH S THEHs ol 544 &



126 -+ Cistaolasty|dUsts|R| - M 14 H H 25 2011

ofoll A} A U ZGA| wljFo] HolE Bgole HE
HAHNTE AT F dort, 2447 F Aol 2
A wiEo] Ho|z] ¢ke A9etE HE HAlHSE A
3 < gleks Aol FAlolth. Ao} 7hadolit TPN 3+
Eﬁl FEAATE Aste] FEF PhgFE Ak

oA wjEo] Holx| oA ¥w 53] 2HHe]|Fulo]
5 mg/dL o] A3l ol HFAEol 42.5%0 F3}od
Zrol] ZogA| wljEo] Ho|z] ko 7HH Zgho] &3

o] A ok Aol

3) B2t ZYE(cholangiography)

(1) MRCP (magnetic resonance cholangiopancrea-
tography): MR §31250] il oA ] )
Hol Agol HE AZS MAY & ek ¢

RE S S Aol ol AT A

o

A 33}71 ol

LooAE e S
=2
:oé
4
p‘_l’
)
&
Y
o
o
bl
o
of
O
tlo o
ne d
N
ol
(1
<
L

1t v 5 1 1
E$ o1} Norton 5+ MR Pz oA $4A
g 9)-5Adol A7)a AAHQ =7t 82%0l Ak

T RIAGE H MR G E BT 42 3
H

ofol| A THF9 A-r3tet WA How Hole 1
Z9 H|ZE HolFE 4 9o} e} Bl 483
g% HHS5ol Solatr] gron] Agk Ao} 7ozt

N

1—% o2 Ao E Vel 4 gor, MR ¥3 =2
o

E >

<ol OMGB}E 2592 JAY Fo] 7hssict
A7t G2 DISIDA 2703} 2 2l gk 5ol

A MR 2GAIE o] &sto] T3} &rgol] =G A7}

H7he Aow GdEdHZS =70l viA| Hgkal JF7

SR vk gloy AAf zegAle] AR 9o] F

ths] Aol

(2) ERCP (endoscopic retrograde cholangiopan-
creatography); ERCPE ¢jo}e] ©@5A A4 7+ 3tol|
A Exlo] E Ho| glow] 88%2] AFEo| Hixle
oF A% oJolg vt Guslo] glojob Fek. v
Aoz WAL mFAAk ke, WA kA S Sof
skt Jolell] AAsHIolE SAgekn Ratgol & 4
71 AHQl A wak ohet 716 A

~ 14%0l] ek, R ST Agke] NE 924,

Eo|E 3% AER AN AT} Hetadste] AN
gEHAMFe] obd A% 556%% e 8H
T84S "o A, AT Ao £Y3E MEE
b7 3 e r HEHehd JolollAE QHd
HA 8 29 F AS Aoz sug)
(3) PCC (percutaneous cholecysto-cholangiogra-
Lot By AEd dExde Als
oll ‘éﬁ%‘ 73*‘% EAMNTS 2710 A3 wiAS
AU vl Pk 83 AAel MEes FHa
A7 Qe gt 22} GO Al st e
ub Hol= GRS Bddt Theg Rt Hol= &
EAliS7HA At 5= 9lo] 25749 MRCPOA] ¥
AT A TR ]wﬂ%«] '°‘é 7HA A = de A
Aol 9o, et o
DA% 99 BB E AoVt &+ Ak
(4) Laparoscopic cholangiogram; 4120} T34 4]
Zolld BAAE sjo] Aue} B S AHE F
% glont Sgol algkals A4 H AAole. Aolel
o1 folollA] Aol o] gzl wasl wh gep,
(5) Operative cholangiogram (ZITt 7| E5); 47]
FgelsA AAsh el B Fatol B s
2 27] AT 5 92 A AA %S o] H=
S RENERERE

ok o o -M

HEATTES A
4. Wl HAL

A A G ANFe) Akl f85e el
A xeutolAsh Pkl Wl BEst 00% ol ol
chan ol AT welsh S48 el W A A4
EANTF, BT BAR FAo] EAHQ 2ol
A B AAF Soldol A Feha Adt 27 5%
11%8}11 2% ASE ¢ 0u4 RREEEE
=)

Alagille %‘—"?J’]‘% ”a'\“/] FHl gRb Z<E(transport
defect)S GEHMZOE TEA oReE HALE B
Qb e EAAQ 22 &AL AT 9F o]F
oflof vehd = dvhe o] 27| Aghg o A 1t



RO E Y S Foo R ®H T A M
7
 H W OB BE Ty P¥xI oA
)
2 19 o TR o — N oo om o
=R Tl L EE
ﬂﬁi.O'EEJdApm T No wjr "R OR N X
S - G ~ B oo P — BN — e
Lﬂu_lm o K ol ,mW e Z0 Ao = X o ;In_ﬂ
O ol oF = X, o o 5 No M o
Jﬂ_moqnluw n < o0 Moo o m T N %
Mﬁﬁ = 3 ™ o oo W . N e N we *
RET IR T N S <
N o NN W l_n,wl%pm@_ima%mﬂ 2
T K g o O O~ zxo_li% 1)
o h TN R X DR o o Wy doom e BB o
sy ‘_faw__o Sy da X =N 5 N m R =
o e = T g & 1o o M =0 g 8
Ph L PETT g Wl Ty LA 3%
or X N ~ - : N 92
ﬂlﬂﬂu OTJWO ) ) ﬂdmﬁ@n WX Z_o,uldlﬂ,le - 188
T o L A SO N =0
= W T _— ur = o~ R ~o o = mo —_ '
G Nl e T S il I -l ]2
w8 = T 5T &HMEHMMH T oop B g oo N ; >
Nz o Hp = 0 rCimy e o o X wi = 75 No - m <
ﬂudﬂoﬂa_o',mwbx_ﬂﬁ ﬂM\MATﬂ‘_ﬂ.ﬂ&mEﬁ.O'ﬂonﬂu c - ©
pEdzhes | zEzifgizeay )] :
TxEog e GRS A OS B 51 S AE
T M E Y U O IR B SRS 2
) S S
Ao oS [ c
o< [ s
— O AN 1m o
FE ST HET T BT TR A E A E s5||€5€ 5
i H s R R . Njo RO ™ oy mm oy op o W 5= ||~ 3¢ 5
o~ w 2r 4 X0 S@ og =
-y ~ 5 U X H T % 0. % &
= o T W Y < N TR
oF 5 P m o WA o ol 70 XmE oy of N L —
Hquz_'ﬂuuufﬂLaoﬂuﬂ Rl F o o X om 3 5
Mo Mo g W]au}nm. m PN ETRE 3 g
etﬂmﬂuﬂﬂuﬂuﬁqiﬂw i ﬂr,_ﬂmu?%%u_. = 2
Eaomeg o Moy o XK 2 =X
L FHNRIT TS T oy LR IT o ||
X oo, PR Eme M oL SN g W 2 5|8
~a Al MM Tor M o o = Ny Rl o 1 .Z| < - Wow 3 um
ﬂ __@l~ mﬂndﬂ Cw_ri X0 oLﬂEME#E]\_.m‘ﬂI g g
‘MﬂOM,oT iy eow uﬂ X w9
4 o % ok T ow = E T om0 F M R
o aoluz_ﬂ.owﬁ.wx E X ORORY = W
E TN .8 N E S E RO = BN N g o
E BET o S 2P K X om
o N ojo mo FT o CSOm ol X s o e ° N s
- dpno2p ~ O ,Mml7,__mﬂﬂ _ ko X j.nmoﬂoﬂu
K =0 o X o o N z_uAMx]Mn
Rl b RuphigmHmPd o myp Ty o w
OF oz ® oMt PP B —xFHadd
v o R méoqwf. Njo ay g & T oo gm.,n., KM
TN ETolT e NN o oo BN o
®FEE W KK NN FHRT F D

Fig. 2. Suggested approach for the exclusion of biliary atresia in infants with cholestasis, *Bil (D): direct bilirubin; IBEM: inborn
error of metabolism; MS: mass spectrometry; AA: amino acid analysis; USG: ultrasonograpghy; NS: nonspecific finding; Bx:

biopsy; Op: operation; BA: biliary atresia,
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