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Abstract: Biliary Atresia in Infancy: An Analysis of Diagnosis, Prognostic
Factors and Outcomes of Treatment

Noitumyae J, Laorwong S, Anantkosol M, Niramis R

Department of Surgery, Queen Sirikit National Institute of Child Health, Thung Phaya Thai, Ratchathewi,
Bangkok, 10400

(E-mail: n.jarruphong@gmail.com)

Background: The aim of this study was to evaluate the diagnosis, prognostic factors and outcomes of treatment of biliary
atresia in infancy. Method: Medical records of patients with biliary atresia who were treated between 2005 and 2015 at Queen
Sirikit National Institute of Child Health were reviewed. Results: One hundred and twenty patients (57 males and 63 females)
were treated for biliary atresia (BA) during the study period. Total bilirubin level ranged from 5.46 to 24.71 mg/dL. Ultrasonography
was done and obtained positive findings for BA in 112 of 120 patients (93.3%). Al
intraoperative cholangiography (I0C). They were categorized into BA type |, Il and Il in 3 (2.5%), 28 (23.3%) and 69 cases (74.2%),

L of the patients were finally diagnosed by

respectively. Twenty-four patients (20%) underwent only I0C and liver biopsy because progressive cirrhosis was obviously seen
during the operation. Of the remaining 96 patients, Roux-en-Y hepatic portoenterostomy was performed in 90 cases (93.7%) with
all types of BA and hepatic portocholecystostomy was performed in 6 cases (6.3%) with BA type II. Fifty-nine of the 96 patients
(61.4%) was noted postoperatively reduced bilirubin level, and 39 cases (40.6%) had complete jaundice disappearance. Twenty six
of the 39 cases (66.7%) developed recurrent jaundice after complete jaundice disappearance. The factors significantly influenced
jaundice disappearance were age at operation approximately 60 days (RR = 1.154, 95% Cl = 1.084 - 2.113, p = 0.043), and diameter of
bile ductules at the porta hepatis over than 50 microns (RR = 1.815, 95% Cl = 1.294 - 2.547, p = 0.001). Recurrent jaundice after
complete jaundice disappearance had significant relationship with diameter of bile ductule at the porta hepatis less than 50
microns (RR = 1.650, 95% Cl = 1.294 - 2.547, p = 0.041) and recurrent ascending cholangitis (RR = 1.619, 95% Cl = 1.019 - 17.729,
p = 0.041). Conclusion: Investigation with ultrasonography obtained positive findings for BA about 93.3% in the present study.
The jaundice clearance rate was about 40.6% and the jaundice recurrence rate was 66.7%. The prognostic factors of jaundice
disappearance were age at operation less than 60 days and diameter of bile ductules at the porta hepatis over than 50 microns.
The factors influenced occurring of recurrent jaundice including diameter of bile ductules less than 50 microns and repeated
ascending cholangitis.
Keywords: Biliary atresia, Ultrasonography, Jaundice clearance rate, Jaundice recurrence rate
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Demographic Data (N = 120)
Gender
Male : Female (N : N) 57:63
Body weight(g) : mean + SD 5,082 + 951.1
Age at operation (days)
Mean + SD 101 + 42.2
Range 42 - 216
Total bilirubin (mg/dl)
Mean + SD 11.97 + 4.09
Range 5.46 - 24.71
Direct bilirubin (mg/dl)
Mean + SD 9.36 + 3.26
Range 5.05-22.11
Imaging investigation
Ultrasonography (n = 120)
- Non visualised gall bladder 94 (78.3)
- Small gall bladder 18 (15.0)
- Visualised gall bladder and cystic structure 2(1.7)
- Normal gall bladder and hepatic structure 6 (5.0)
DISIDA scan (n = 9)
- No excretion of radio-nucleotide 8(88.9)
- Decreased excretion of radio-nucleotide 1(11.1)
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Type |

Atresia of common bile duct

3(2.5%)

Type Il
Atresia of hepatic duct

28(23.3%)

Type lll
Atresia of porta hepatis

89(74.2%)
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Pathological findings Cases (Percentage)

Stage of liver fibrosis (n = 120)

Stage | 11(9.2)
Stage |l 36 (30.0)
Stage I 40 (33.3)
Stage IV 33 (27.5)
Bile duct proliferation (n = 120)
Grade | 2 (10.0)
Grade |l 4 (28.3)
Grade Il 7(14.2)
Grade IV 7(47.5)
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AS WA 3 UaFenlEiunISWaINSNUNISHIE9NNN0:60IKEDd (N = 89)*

1.294 - 2547, p = 0.041) uag (RR = 1.619,

Cases (Percentage)

Prognostic factors Persistent atnice RR (95% CI) P-Value
Jaundice Disapperance

Age at operation 1.514 (1.084 - 2.113) 0.043**
- More than 60 days (n = 18) 4(77.8) 4(22.2)
- Less than 60 days (n = 71) 6 (49.3) 35 (50.7)

Type of biliary atresia 0.154
- 1(n=1) 0(0) 1 (100.0)
- 1 (n=23) 0(43.5) 13 (56.5)
- Il (n=65) 40 (61.5) 25 (38.5)

Type of operation 1.140 (0.513 - 2.597) 0.750
- Hepatic portoenterostomy (n = 83) a7 (56.6) 36 (43.4)
- Hepatic portocholecystostomy (n = 6) 3 (50.0) 3 (50.0)

Pathologic finding

Diameter of bile ductules at the porta hepatis

- Less than 50 micron (n = 30) 4 (80.0) 6 (20.0) 1.815 (1.294 - 2.547) 0.001**
- More than 50 micron (n = 59) 6 (44.1) 33 (55.9)

Stage of liver fibrosis 0.312
- Stage I (n=9) 3 (33.3) 6 (66.7)
- Stage Il (n = 32) 20 (62.5) 12 (37.5)
- Stage Il (n = 38) 23 (60.5) 15 (39.5)
- Stage IV (n = 10) 5(50.0) 5(50.0)

Bile duct proliferation 0.442
- Grade I (n = 10) 3 (33.3) 6 (66.7)
- Grade Il (n = 32) 20 (60.6) 13 (39.4)
- Grade Il (n = 17) 12 (70.6) 5(29.4)
- Grade IV (n = 30) 15 (50.0) 15 (50.0)

Recurrent cholangitis 0.750
- Yes (n = 40) 2 (55.0) 18 (45.0)
- No (n = 49) 8 (57.1) 21 (42.9)

Steroid usage 0.180
- Yes (n = 25) 7 (68.0) 8 (32.0)
- No (n = 64) 3 (51.5) 31 (48.5)
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Cases (Percentage) N=39

Prognostic Factors Recurrent Jaundice RR (95% CI) P-Value
Jaundice Disappearance
(N = 26) (N =13)
Age of operation 2.625(1.214 - 5.675)  0.062
- Less than 60 days (n = 35) 25(71.4) 10 (28.6)
- More than 60 days (n = 4) 1 (25.0) 3 (75.0)
Type of biliary atresia 0.260
-ln=1) 0 (0) 1 (100.0)
-1l(n =13) 10 (76.9) 3(23.1)
-l (n = 25) 16 (64.0) 9 (36.0)
Type of operation 0.202
- Hepatic portoenterostomy (n = 36) 23 (63.9) 13 (36.1)
- Hepatic portocholecystostomy (n = 3) 3 (100) 0(0)
Pathologic finding
Diameter of bile ductules at the porta hepatis
- Less than 50 micron (n = 33) 23 (69.7) 10 (55.9) 1.650 (1.294 - 2.547)  0.041*
- More than 50 micron (n = 6) 3 (50.0) 3(50.0)
Stage of liver fibrosis 0.672
-Stage I (n=7) 6 (85.7) 1(14.3)
- Stage Il (n = 12) 8(66.7) 4(33.3)
- Stage Il (n = 15) 9 (60.0) 6 (40.0)
- Stage IV (n = -5) 3(60.0) 2 (40.0)
Bile duct proliferation 0.211
- Grade | (n = 6) 5(83.3) 1(16.7)
- Grade Il (n = 13) 6 (46.2) 7 (53.8)
- Grade lll (n = 5) 3 (60.0) 2 (40.0)
- Grade IV (n = 15) 12 (80.0) 3 (20.0)
Recurrent cholangitis 1.619 (1.019 - 17.729)  0.041*
- Yes (n = 21) 17 (81.0) 4(19.0
- No (h = 18) 9 (50.0) 9 (50.0)
Steroid usage 0.923 (0512 - 1.663)  0.779
- Yes (n = 8) 5 (62.5) 3(37.5)
- No (n = 31) 21(67.7) 10 (32.3)

*dydAgnsana
J91sni

msfinwafsiuadnunsmnenatnlunsitedelseviethasu
luanmsn aen1sasraseaudasivluben nudiszdu total
bilirubin ogluzas 5.46 - 24.71 fadn3u/edans Januiilndides
fumsfinuieunthil fiwusedu total bilirubin egluras 6 - 25
fednswindans” > enggtheildsumsitaduegseving 42 - 216 u
vennismuingielsaviethfduiissdu direct bilirubin Tuiden
liishndn 5 fadnfu/indans Glrnsewdng 5.05 - 2211 fadndw/
LATAAS)

n157523 DISIDA scan tienns3dadelsaviethitsiu ffsseu
1l sensitivity wag specificity ajammiumﬁﬁ%éfsimﬁ” ey
miﬁﬂ@m%&ﬁé’ﬂaﬂﬂﬁ%mﬁmsaﬁ]ﬁwﬁ DISIDA scan éaulvg) idonld
Frsanansiiussdidgeind iefiguiiethidu waediaemnema

70 JsasnsuNISIIWhg

ﬂ%ﬂLLiﬂLﬁamqmﬂLLﬁa 8119159529 DISIDA scan desdslunsaai
Tsmenuadu Sedeadnaiunssensiauny sailunsinmaded
FadffineldsunsinudneTsiiies 9 18 Govas 7.5) anifitheviavun

lun93adudUelagn130539088aA51919UA WU
nsidedetuagiurunuasdnusuesguinaing dnunsiedlsn
viodiduite linugahivienuifivuindninn daunswu triangutar
cord sign Tuustaa portal plate’® %ua;iﬁ'uﬂwaurmzﬁﬁum%’ﬁLme‘J
Tun1snsi93tiade F9ielAinN1InTI9MEsanI191IUA F1LNTARTIR
Fadelsaviorhasulddluszsunis uiegnslsfinu gold standard
veansinedelsavieridiu fe 10C Fafunisnsiafild definite
diagnosis faennsts lunsdnwadiildsunsnnaidadedu
anvesme 10C



ﬂ"litkhﬁﬂ%ﬂﬁ?%ﬂ@EJﬁUWEH%ﬁﬂWWﬂJ’eNﬁU dlovhnnsegn
Aadesiae 10C nwudnuaigduudegnadnau flhearldiunisds
seierdaasusiu ’LumsmmaiwmaLmuuwﬁiﬂnmmaawﬂaawauwm
suvnaiia  d@aulvgfld hepatic portoenterostomy Emnuiu;dma
Viethas type Il Uiesefiildnuase atresia of hepatic duct uay
patent common bile duct a¢1438 hepatic portocholecystostomy
Falvmanissnuiiliunndrsiuegraiifoddgmieadn wiidosan
QU’JEJVI%EUMW’W]@ hepatic portocholecystostomy fis1uiutioy
Vilidslsionvagunanmssnuniwiageld

MSWA 5 wansdnunlsanetnAgu

Tumssdnsnylsaviethidu fuasuiens kansinweg
Tunaueid MeanensiImEes warueTEnaULNTpINSH LU
s8N ﬁ;ﬁmuammLﬁuﬁﬁ]mé’]’aﬁﬁmaﬁiamimamﬁaa LaENISNEULAA
Fuvded Aevuinvewithiusnatafuiidnndt 50 lunseu
JrszunEthUInatasulallR s Suaveietfiuannda 150 -
300 lumsou vzszuneinaeanldd uariinisnensallsafia s
Tuunsmenundulinueudusiugsnan?? lunsinuadaiing
gnEthememdemansidn Sevay 40.6 suﬂﬂat,ﬂmﬂwms
MSANPB2 (15197 5) uarilsnsuinaniundesn Sevas
33.3 mawﬂawmwwmaamm

3891 Uszne 1Y 2yedy Yivin BNTININYWNEDY
(s18)  fieinde (Fu) A5ANEN (5ovaz)

North America

Schneider et al”’ USA 104 61 1997 - 2000 40

Superina et al*® USA 136 64 2004 - 2010 a6
Europe

Serinet et al” France 271 57 1997 - 2002 40

Davenport et al* England and Wales 443 59 1999 - 2009 a6
Asia

Nio et al” Japan 242 79.7 1953 - 2009 54.5

Hsiao et al’ Taiwan 75 55 2004 - 2005 59

Sangkhahat et al™ Thailand 62 78 1988 - 2001 33.4

Sookpotarom et al* Thailand 75 90.2 1996 - 2002 50.67

Current study Thailand 96 101 2006 - 2015 40.6
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