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Abstract

~

Introduction: Biliary Atresia (BA) is a devastating pediatric cholangiopathy affecting the bile ducts of the liver. Early diag-
nosis of BA is important, as the negative impact of late surgery is worse coming. Aim: We aimed to highlight the charac-
teristics, management strategies and outcome of BA patients managed in our center.

Materials and Methods: This retrospective study was conducted on 100 patients diagnosed with BA had undergone he-
patic porto-enterostomy (HPE). The data were collected from patients’ records. Data collection comprised patients demo-
graphic, the onset of neonatal jaundice, color of urine and stool, associated congenital anomalies, biochemical, imaging
and histopathological findings, management, the surgical type of BA, follow-up data and any recorded complications.

Results: The study included 100 infants with BA had undergone surgical repair, 50% were males, 50% were females, and
their mean age at surgery was 78.03+15.71 days. All patients initially presented with clay stool and jaundice; 29% devel-
oped jaundice at birth and the remaining developed jaundice their after. The pre-operative laboratory findings showed
elevation in liver functions and alpha fetoprotein and ferritin levels which gradually decreases after surgery. The ultra-
sound assessment revealed that; 74% of cases had hepatomegaly, 48% had splenomegaly. 48% had atreticgallbladder and
33% were of the non-contractile type. Hepatic subcapsular flow was present in 25% of cases and the Triangular cord (TC)
sign was Positive in 29%. The histopatological findings revealed that; more than half of the cases had advanced stages of
fibrosis and mild activity, ductal proliferation was present in 99% of cases and bile plugs were shown in 98% of patients.
On following up the patients 6 months post-operative 29% had achieved successful outcome while 71% were failed. 78
cases (78%) had survived and 22 cases (22%) died.

Conclusion: BA is a devastating disease affecting newborns, there is a progress in BA diagnosis however there is a dire
need for specific therapy development to achieve better outcome.

Keywords: Atreticgallbladder, Biliary atresia,Histopatological findings, Hepatic porto-enterostomy.
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Introduction

Biliary Atresia (BA) is a form of cholangiopathy that affects
both the extra- and intrahepatic bile ducts. The incidence is
particularly high in Asia (100-500 per 100,000 live births in Tai-
wan and Japan [1] as compared to Europe (5-25 per 100,000
live births) [2]. The etiopathogenesis of BA is multifactorial

and multiple pathomechanisms have been proposed. Experi-
mental and clinical studies have suggested that viral infection
initiates biliary epithelium destruction and release of antigens
that trigger a T helper-1 (Th1) immune response, which leads
bile duct injury, progressing to inflammation and obstructive
scarring of the biliary tree. It has also been postulated that
BA is caused by a defect in the normal remodeling process.
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Genetic predisposition has also been proposed as a factor for
the development of BA [3].

The diagnosis of BA is still terrifying at the 3rd decade of the
21st century, parents and physicians face a challenge with a
jaundiced baby, who may or may not have a surgically correct-
able cholangiopathy. Systematic approaches have been evalu-
ated, despite that the etiology still ambiguous. The primary
interest with this disease is to identify the etiology and change
the treatment from symptomatic to curative [4]. The current
treatment options are limited to a surgical procedure called
hepatic porto-enterostomy (HPE), but HPE fails to improve the
condition in nearly 50% of the patients and leaves the intrahe-
patic cholangiopathy unresolved. Moreover, BA leads to liver
fibrosis, portal hypertension and hepatic failure in a lot of cas-
es. Ultimately, liver transplantation is often needed, requiring
life-long immunosuppression, which affects the quality of life
for BA patients [5]. We aimed to highlight the characteristics,
management strategies and outcome of BA patients managed
in our center.

Materials/Methods

This was a retrospective study conducted on 100 patients di-
agnosed with BA at National liver institute, Menoufia Universi-
ty, Egypt between October, 2015 and October, 2020. The data
were collected from patients’ records in the Pediatric Hepa-
tology and Hepatobiliary, Pancreatic and Liver transplantation
surgery departments following approval of the Research Com-
mittee at National liver institute, Menoufia University, Egypt.
Data collection comprised patients demographic, the onset
of neonatal jaundice (since or after birth), color of urine and
stool, associated congenital anomalies, biochemical, imaging
and histopathological findings, management strategy, the sur-
gical types of BA, follow-up data and any recorded complica-
tions.

Laboratory data included liver function tests (LFTs) namely;
Alanine Aminotransferase (ALT), Aspartate Aminotransferase
(AST), Gamma-Glutamyl Transferase (GGT), Alkaline Phospha-
tase (ALKP), total and direct bilirubin, and serum albumin. He-
matological data included total leukocyte count, hemoglobin,
platelet count, prothrombin time, and international normal-
ized ratio (INR).The previous testswere evaluated at diagnosis
and at 1, 3 and 6 months after the corrective surgery. TORCH
screening results on admission were collected.

Ultrasonographic (US) Imaging findings of a normal or abnor-
mal gallbladder, hepatomegaly, liver echotexture, common
bile duct visualization, splenomegaly, signs of portal hyperten-
sion, Hepatic subcapsular flow and triangular cord (TC) sign,
were recorded. The results of the wedge Liver biopsy were
reported. Histopathologic findings of bile plugs, intracanalicu-
lar cholestasis, bile ductular proliferation (with and without
portal fibrosis), and the absence of giant cell transformation
were considered suggestive for BA diagnosis in the appropri-
ate clinical context. The BA diagnosis was confirmed when the
intra-operative cholangiography showed the typical findings
of complete obliteration of the common bile duct or the ex-
trahepatic bile duct.

All patients included in the study had received the same post-
operative medical and nutritional management during the
study period and included: prophylactic antibiotics in the form
of intravenous 3rd generation cephalosporin plusmetronida-
zole till the 6th postoperative day then oral cotrimoxazole for
6 months, ursodeoxycholic acid (10-15 mg/kg divided into 3
doses); a choleretic drug that was given with the beginning of
oral intake for 3months and lipid-soluble vitamins were given
for 3months. Successful HPE was considered when establish-
ment of bile flow had achieved 6 months after surgery as evi-
denced by total bilirubin concentration <2 mg/dl [6].

Statistical analysis

The data were analyzed using the Statistical Package for the
Social Sciences (SPSS) software, Version 20 (IBM Corp., Ar-
monk, NY, USA). The descriptive analysis incorporated num-
bers and percentages for categorical data and minimum,
maximum, means with standard deviation (SD) for continuous
variables. The chi-square test was used to compare categorical
variables. The independent sample t-test or Mann whitteny
test were used to compare 2 sets of quantitative data as ap-
propriate. Kruskal-Wallis test was used to compare more than
2 sets of quantitative data, non-parametrically distributed.
A paired samples t-test and Wilcox on signed rank test were
used to assess the follow up of the laboratory parameters be-
fore and after the Kasai procedure, as appropriate. Survival
was assessed using the Kaplan—Meier method. P <0.05 was
considered statistically significant.

Results

The study included 100 infants with BA had undergone sur-
gical repair, 50% were males, 50% were females, their mean
age at surgery was 78.03+15.71 days, ranging from 31-141
days. The mean of the pre-operative weight was 4.67+0.6 Kg,
The mean of the pre-operative height was 57.6+3.4 cm. All
patients initially presented with clay stool and jaundice; 29%
developed by jaundice at birth and the remaining developed
jaundice their after. One case had associated intracranial hem-
orrhage. Associated cardiovascular anomalies were present in
3 cases, another 3 cases had polysplenia, 2 cases had pre duo-
denal portal vein and 1 case had malrotated colon.

The pre-operative laboratory findings showed elevation in
bilirubin, AST, ALT, ALKP, GGT and alpha fetoprotein (AFP)
and ferritin levels (Table 1). Positive antibodies in TOURCH
screening were; RubellalgM (3.1%), RubellalgG (81.9%), Toxo-
plasmalgM (1.2%), ToxoplasmalgG (39.8%), herps simplex
(HSV)1IgG(57.6%), HSV2IgG (58.6%), cytomegalovirus (CMV)
IgM (35.6%), CMV 1gG (52.7%). Polymerase chain reaction for
CMV was positive in15.9% of patients.
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Table 1: Pre-operative laboratory parameters of the BA patients.

Pre-operative laboratory param-
eters
N=100
Min-Max Mean * SD
Total bilirubin (mg/dL) 4.26-23.30 11.27 +3.39
Direct bilirubin (mg/dL) 1.7-17.9 7.94 +2.7
Serum albumin(g/dL) 2.20-5.10 3.52 +0.56
Totalprotein(g/dL) 3.80-8.20 4.98 +0.79
AST (U/L) 63-678 212.8 +108
ALT (U/L) 19 - 487 138.7 +80.9
ALKP (U/L) 131 - 2000 575.8 328
GGT (U/L) 104 - 3053 920.6 +562
Serum urea(mg/dl) 7-34 18.74 +4.95
Serum creatinine (mg/dl) 0.1-0.6 0.22 +0.11
Prothrombin concentration (%) 60.4 -119 84.34 +£10.53
Prothrombin time (seconds) 9-15.7 12.07 £1.08
INR 0.80-1.3 1.04 +0.09
Hemoglobin(g/dl) 7.50-13.3 9.72 £1.15
TLC x 10° (cells/cmm) 4-27.7 12.84 +4.35
Platelets (x10°/L) 165 -961 460 +182
AFP (ng/mL) (N=53) 48.4 - 64631 5831 +9691
Ferritinlevel (ng/ml) (N=57) 32-2301 703 £540

AFP: Alpha Fetoprotein; ALKP: Alkaline Phosphatase; ALT: Alanine Aminotrans-
ferase; AST: Aspartate Aminotransferase; GGT: Gamma-Glutamyltransferase;
INR: International Normalized Ratio,; TLC: Total Leukocyte Count.

Table 2: The histopatological findings of the wedge liver biopsy and the ex-
cised tissues.

BA patients
N=100
No(%)
Portal ductal proliferation 99 (99%)
Bile plugs in portal ductules 98 (98%)
Neutrophils 88 (88%)
Giant cell transformation 43 (43%)
Absent or fibrous expansion
of some portal tract 11 (11%)
. . Fibrous expansion of most 21 (21%)
Stage of Portal Fibrosis portal tracts 56 (56%)
Focal portal-portal bridging 12 (12%)
Marked bridging
No or minimal activity 23 (23%)
Degree of activity Mild activity 53 (53%)
Moderate or severe activity 24 (24%)
Less than 50 1(1%)
From 50 to 100 2 (2%)
Duct diameter of the From 100 to 150 9 (9%)
excised biliary remnant From 150 to 200 60 (60%)
More than 400 2 (2%)
Not included 26 (26%)
ggz:clg\clleugcjldicular hyper- 44 (44%)
Lymph node findings . P 53 (53%)
plasia 3 (3%)
Normal ?
Not included
Atretic with atrophied bili- 12 (12%)
ary lining 44 (44%)
Gallbladder Patent lumen with intact 16 (16%)
lining 21 (21%)
Partially obliterated 7 (7%)
Fibrosed

The ultrasound assessment revealed that; 74% of cases had
Hepatomegaly, 48% had Splenomegaly, 1 case had multiple
splenules, and ascites was present in 2 cases. 48% had atretic
gallbladder and 33% were of the non-contractile type. Cystic
changes in an obliterated biliary tract was present in 4% of
cases and the remaining cases showed normal gallbladder
contractility. Hepatic subcapsular flow was present in 25% of
cases and the triangular cord (TC) sign was positive in 29%.
The histopatological findings revealed that; more than half
of the cases had advanced stages of fibrosis and mild activity,
ductal proliferation was present in 99% of cases and bile plugs
were shown in 98% of patients (Table 2). Tubal duodenal aspi-
rate showed no bile in 97% of case and the remaining 3 cases
had only tinge of bile. Their BA score was 23.6+3.5 (ranging
from 11.1 to 33.12). Regarding the surgical Type of BA; 73%
of the cases were type 3 BA, 16% were type 2 BA, 6% were
type 1, 4% were cystic BA and 1% was BA with choledocal cyst.
79% of the cases had undergone kasaiporto-enterostomy, 16%
chelecysto-portostomy and 5% hepatico-jejunostomy.

Postoperatively; LFTs showed gradual decrease (P <0.0001)
(Table 3). Manifestations of hepatic decompensation ap-
peared in 26% of cases. burst abdomen occurred in one case
and recurrent cholangitis occurred in 54% of patients. 25%
of patient had developed growth failure post-operative. On
following up the patients 6 months post-operative 29% had
achieved successful HPE while 71% were failed. 78 cases (78%)
had survived and 22 cases (22%) died (Figure 1). 16 cases died
of liver failure,3 cases died with pneumonia 2 cases died of
septicemia and 1 case died due to intestinal obstruction. The
age at surgery, gender distribution and anthropometric mea-
surements were comparable between patients with success-
ful and failed outcome (P> 0.05) (Table 4). While significant
growth failure occurred in patients with failed outcome (36%)
than successful outcome (0%) (P <0.0001).

Survival Function
1.0+
0.8 “—‘_|_I_|—

0.6

I Survival Function
——0

Cum Survival

0.4

0.27

0.0

T T T T

Follow up (months)
Figure 1: The 6th months’ patient survival after the corrective surgery.

On comparing the pre-operative laboratory findings between
patients with successful and failed outcome; there was no sta-
tistical significant difference between patients with successful
and failed outcome as regard the LFTs nor the CBC parameters
(P> 0.05) (Table 4). Presence of atretic gallbladder was signifi-
cantly higher in patient with failed outcome than those with
successful outcome in both ultrasound and histopathology
(P<0.05), while the remaining ultrasound and histopathologi-
cal findings didn’t show higher prevalence in certain outcome
even the degree of liver fibrosis and activity were not predict-
able for outcome of surgery (P> 0.05) (Table 5). BA score did
not differ significantly between failed outcome (24.1%3.1) and
successful outcome (22.5+4.1) (P> 0.05).

Volume 2 | Issue 6 | 2022



Jjcmimagescasereports.org

Table 3: The follow up of the liver function test of the BA patients; pre-operative, 1 month, 3 months and 6 months post-operative.

. One month post- Three months post- Six months post-
Pre-operative . . .
Meant SD operative operative operative
(Min —;Vlax) Meanzt SD Meant SD Meanzt SD P-value
N=100 (Min - Max) (Min - Max) (Min - Max)
- N=96 N=85 N=78
I 11.27 £3.39 7.2243.16 7.16 5.3 6.61+5.9
Total bilirubin (mg/dL) (4.26 -23.3) (0.50 - 14.3) (0.40 -20.9) (0.30 - 25) <0.0001
. I 7.94+2.7 5.11£2.5 5.08 £3.8) 4.89 +4.23
Direct bilirubin (mg/dL) (1.7-17.9) (0.18-12) (0.20 - 14) (0.10-15.9) <0.0001
212.8+108 178.4+115 131.2489 131490
AST (U/L) (63— 678) (24-742) (33 -555) (29 -590) <0.0001
138.7 £80.9 135.4478.4 99.5475.2 100.6 +75.8
ALT (U/L) (19— 487) (26 — 455) (28 -420) (19 -530) <0.0001
575.8 +328 488.2+205 398.5+106 480.5 + 162
ALKP (U/1) (131 -2000) (125 - 1160) (116 -736) (130 -869) <0.0001
920.6 + 562 1032638 6561473 478.8 +316
GGT (U/L) (104 - 3053) (137 -3128) (58 -2101) (82 -1461) <0.0001

ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase; GGT: Gamma-Glutamyl Transferase; ALKP: Alkaline Phosphatase

Table 4: Comparison of theage at surgery,anthropometric measurements and pre-operative laboratory findings between patients with
successful and failed outcome.

Patients” outcome
Successful outcome Failed outcome
N=29 N=71
Meant SD Meant SD P-value
AgeatSurgerydays 79.28+11.18 77.52+17.27 0.615
Pre-operativeweight 4.77+0.49 4.63+0.72 0.330
Pre-operativeheight 57.843.5 57.5+3.34 0.615
Total bilirubin (mg/dL) 11.06%3.61 11.36£3.32 0.695
Direct bilirubin (mg/dL) 7.72+2.73 8.035+2.77 0.607
Serum albumin(g/dL) 3.49+0.63 3.53+0.53 0.783
Total protein(g/dL) 5.13+0.84 4.92+0.77 0.218
AST (U/L) 211.6+118 213.3+105 0.945
ALT (U/L) 136.1+78.7 139.8482.31 0.836
ALKP (U/L) 488.9+202.1 611.4+363 0.091
GGT (U/L) 1005+702.7 885.8+496 0.336
Serum urea (mg/dl) 18.3+4.78 18.9+5.04 0.582
Serum creatinine (mg/dl) 0.216+0.08 0.22+0.11 0.657
Prothrombin concentration (%) 86.3+11.7 83.5+9.99 0.224
Prothrombin time (seconds) 11.86+1.13 12.16+1.06 0.213
INR 1.031+0.091 1.05+0.1 0.339
Hemoglobin (g/dl) 9.59+1.18 9.78+1.14 0.457
TLC x 103 (cells/cmm) 12.3+4.44 13.04%4.33 0.489
Platelets (x10°/L) 462.4+165.7 459+190.39 0.932
AFP (ng/mL) (N=53) 39464577 6647+11166 0.357
Ferritin level (ng/ml) (N=57) 618+438 737+576 0.460

AFP: Alpha Fetoprotein; ALKP: Alkaline Phosphatase; ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase;
GGT: Gamma-Glutamyl Transferase; INR; International Normalized Ratio, TLC; Total Leukocyte Count.

Table 5: stage liver fibrosis and degree of activityin patients with successful and failed outcome.

Successfuloutcome Failedoutcome Pvalue
N=29 N=71
absent or fibrous expansion.of some portal tract 1(3.4%) 10 (14.1%)
Stage of portal fibrosis fibrous expansion of most portal tracts 6 (20.7%) 15 (21.1%) 0.087
focal portal-portal bridging 21 (72.4%) 35 (49.3%)
marked bridging 1(3.4%) 11 (15.5%)
No/Minimal 8 (27.6%) 15 (21.1%)
Degree of activity mild 15 (51.7%) 38 (53.5%) 0.751
moderate/severe 6 (20.7%) 18 (25.4%)
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Discussion

Biliary Atresia is a devastating pediatric cholangiopathy affect-
ing the bile ducts of the liver which can present with differ-
ent phenotypes [7]. Our BA patients showed 3 clinical pheno-
types; nonsyndromic phenotype (87%), syndromic phenotype
(9%) and cystic variant (4%) of cases. The main congenital
malformations associated with the syndromic phenotype wa-
spolysplenia, cardiovascular anomalies, pre-duodenal portal
vein and malrotated colon. Clinical studies reported that; the
non-syndromic or isolated form of BA is the most common
form and accounts for 70—-80% of cases [8]. The syndromic or
congenital form is associated with extrahepatic developmen-
tal anomalies as asplenia, polysplenia, double spleen, cardio-
vascular defects, situsinversus, intestinal malrotation, small-
intestinal atresia, pancreaticobiliary maljunction and various
positional abnormalities of the portal vein and hepatic artery
and is referred to as BASM syndrome, which accounts for 10%
of cases [9].Cystic BAis relatively uncommon but notable vari-
ant of BA and accounts for approximately 5%-10% of BA cases
[10].

A number of viruses, including CMV, epstein-Barr virus and
human papillomavirus have been linked to BA [11]. Presence
of positive IgM to CMV was a significant association in nearly
one third of our cases, which alarms our minds for the pos-
sible role of CMV in the pathogenesis of BA. Liver T cell re-
sponses to CMV were identified in a majority of BA patients at
diagnosis, suggesting perinatal CMV infection as an initiator of
bile duct damage [12].

The importance of early diagnosis of BA is well recognized
[13], as the negative impact of late surgery has been demon-
strated in previous studies [14]. Signs and symptoms related
to poor bile flow asclay stool and jaundice were the main signs
observed by the parents of our patients and led them to seek
medical advice; both are present in 100% of the patients. The
examination of bile-stained stool in infants with suspected BA
is a non-invasive method for suspicion of BA. Some countries
adopted the policy of universal screening of infant stool colour
and reported promising results [13].

Laboratory analyses revealed direct hyperbilirubinemia, vari-
able levels of transaminases, GGT, alkaline phosphatase, AFP
and ferritin levels, which overlap with other causes of neo-
natal cholestasis, so more work up for diagnosis are warrant-
ing. Work-up for suspicion of BA is extensive. Once blood and
stool samples are obtained, abdominal ultrasound is used to
confirm diagnosis and exclude other potential causes as ultra-
sound assessment plays an important role in the diagnosis of
BA. In the current study; presence of the atretic or the non-
contractile type gallbladder (81% of cases) is considered a key
in diagnosis of BA. Presence of hepatic subcapsular flow and
the TC sign in a cholestatic infant added more evidence for the
diagnosis of BA.

Ultrasonography, which is a radiation-free, noninvasive and
real time imaging modality, has been recommended as the
preferred imaging tool for the initial detection of BA [15]. A
Meta-Analysis assessing the role of ultrasound in the diagno-
sis of BA, reported that; the TC sign and gallbladder abnor-
malities are the two most accurate and widely accepted ul-
trasound characteristics for diagnosing or excluding BA. Other
ultrasound characteristics are less valuable for diagnosis or

exclusion of BA [16]. Tubal duodenal aspirate is a routine in-
vestigation in our center for any infant presenting with jaun-
dice and clay stool, or had high incidence of suspicion for BA.
Nearly, the yellow biliary duodenal fluid wasn’t observed in all
of the patients. Absence of bile in the aspirate was in favor of
diagnosis of BA.

The main histopathological findings for BA diagnosis are pres-
ent in the portal tracts. Advanced stages of fibrosis, ductal
proliferation and bile plugs were the predominant findings
in our patients. It is worth noting, that the earliest histologic
changes seen in BA are nonspecific, and a liver biopsy done in
the very early stages of the disease process may lead to false
negative results [17]. Russo et al., on assessing the histopatho-
logic features of liver biopsies that distinguish BA from other
causes of infantile cholestasis found that portal tracts show
expansion and demonstrate edematous fibroplasia associated
with bile ductular proliferation, that consist of anastomosing
ductules present at the periphery of portal tracts. This finding
represents the most consistent indicator of the presence of a
biliary obstructive process [18].

Patients with high BA score which consists of collection of the
previous diagnostic methods were transferred to the surgical
department for confirmation of diagnosis by intraoperative
cholangiography; the gold standard for BA diagnosis and doing
the corrective surgery for cases with proved diagnosis. Type llI
BA was the comments type of the studied group followed by
type Il BA. Most of the cases had undergone Kasai porto-en-
terostomy while small percentage managed with chelecysto-
portostomy and hepatico-jejunostomy.

The porto-enterostomy indicated by the Japanese Morio Ka-
sai, represents a breakthrough for the outcome of patients
affected with BA, however the risk of cholangitis and other
several factors may jeopardize the outcome [19]. Hepatic de-
compensation, recurrent cholangitis and growth failure were
the main encountered complications during the period of the
study. The entire mechanism for the occurence of cholangi-
tis is unknown. But, the formation of a Roux-en-Y loop with
restoration of bilio-intestinal flow lead to colonization of the
loop with bacteria that predispose to ascending cholangitis.
Cholangitis is reported in up to 50% of cases [20].

Presence of atretic gallbladder was the only factor predicting
bad outcome in the current study, while the other studied pa-
rameters were comparable between patients with successful
and failed outcomes. After the first 6 months post-operative,
Kasai operation was successful on nearly one third of cases
and the mortality rate reached 22%. Complications of liver fail-
ure were the main cause of mortality followed by infections.
Khayat et al., assessed the outcomes of late HPE in 23 BA pa-
tients, Their median age at the procedure was 77 + 34 days,
the Kasai procedure was successful in six patients (27%),Thir-
teen (56%) patients survived with their native livers, 3 (13%)
received a transplant, and 6 died (26%) while awaiting a trans-
plant [21].

Conclusion

BA is a devastating disease affecting newborns, there is a prog-
ress in BA diagnosis however there is a dire need for specific
therapy development to achieve better outcome.
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