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Introduction

Biliary Atresia (BA) is a progressive congenital disease 
characterized by sclerosing inflammation and obstruction of 
the intrahepatic and extrahepatic bile ducts, resulting in biliary 
flow stasis. Without timely treatment, it leads to progressive 
liver failure [1]. Its etiology is unknown and heterogeneous, 
exhibiting significant variability in the degree of destruction 
of the extrahepatic bile ducts [2]. The standard treatment for  

 
BA is hepatoportoenterostomy (HPE), also known as the Kasai 
procedure. This surgical technique involves the resection of 
the biliary remnants, the creation of a Roux-en-Y intestinal 
anastomosis, and the direct connection of the liver to the intestine to 
restore biliary flow. However, if the procedure fails or if the patient 
develops cirrhosis, liver transplantation becomes the definitive 
treatment [3]. Intervention after 60 days of life can accelerate 
liver fibrosis and significantly worsen outcomes [3,4]. BA is the 
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most common cause of pediatric liver transplantation worldwide, 
accounting for approximately 50% of pediatric liver transplants 
in the United States, [5] 44% in Europe, and 54% in Australia 
and New Zealand [6,7]. According to the anatomical classification 
proposed by Kasai [8], BA is divided into four main types. Type I is 
characterized by partial or complete obstruction of the common 
bile duct. Type IIa involves obstruction of the common hepatic 
duct. Type IIb refers to obstruction of the common bile duct, the 
hepatic duct, and the cystic duct, without affecting the gallbladder. 
Type III, the most common, is characterized by obstruction of 
the bile ducts at the hilar level, with no macroscopically visible 
ducts in the biliary remnants of the hepatic porta. This type poses 
significant challenges for surgical management [9].

Years later, Kasai introduced a more detailed modification 
of this classification. The modified Kasai classification (MKC) 
is organized into three main levels: types, subtypes based on 
distal bile duct patterns, and subtypes based on hepatic branch 
patterns at the hepatic hilum. The primary types include Type 
I, corresponding to common bile duct atresia; Type II, involving 
hepatic duct atresia; and Type III, affecting the bile ducts at the 
hepatic hilum. Based on distal bile duct patterns, three categories 
are identified: patent common bile duct (a₁: patent common 
bile duct and atretic hepatic duct; a₂: patent common bile duct 
with aplasia of the hepatic duct); fibrous common bile duct (b₁: 
fibrous common bile duct with patent or atretic hepatic duct; b₂: 
fibrous common bile duct with hepatic duct aplasia); and absent 
common bile duct (c₁: absent common bile duct with patent or 
atretic hepatic duct; c₂: absent common bile duct with hepatic 
duct aplasia), in addition to miscellaneous patterns. Finally, the 
subtypes based on hepatic branch patterns at the hepatic hilum 
include: α, dilated hepatic branches (internal diameter >1 mm); 
β, hypoplastic hepatic branches (internal diameter ≤1 mm); γ, 
absence of bile duct; μ, fibrous hepatic branches; ν, fibrous mass; 
and ο, aplasia of hepatic branches [10].

In 2012, Davenport [11] introduced a clinical classification 
comprising four BA subtypes: isolated (IBA), syndromic (SBA), 
cystic (CBA), and cytomegalovirus-associated (CMVBA). Cystic 
biliary atresia (CBA) is a relatively rare variant, accounting for 
5-10% of cases [1]. It is defined as cystic changes in an otherwise 
obliterated biliary tract, primarily located in the common 
hepatic duct or the common bile duct [12]. The typical diagnosis 
of BA generally includes ultrasound, HIDA scintigraphy, and 
cholangiography. Ultrasound has demonstrated 90% sensitivity 
in detecting gallbladder abnormalities associated with this 
condition. The triangular cord sign shows variable sensitivity 
ranging from 23% to 100%, while sensitivity for identifying 
cysts in the porta hepatis reaches 25%. [13]. Despite advances in 
current classifications, particularly the MKC in increasing detail, 
they fail to adequately capture the complexity of the cystic variant 
of BA, especially in cases with heterogeneous obliteration of the 
extrahepatic biliary tracts or functional gallbladders associated 
with cystic dilations. This study conducts a systematic review 

of the literature to analyze these morphological variants and 
proposes a new classification based on intraoperative findings, 
aiming to improve diagnostic accuracy and guide surgical 
management in this rare form of the disease.

Materials and Methods

In November 2024, a comprehensive bibliographic search 
was conducted across the PubMed, ScienceDirect, Scopus, Web of 
Science, and Google Scholar databases, using the keywords: “Cystic 
Biliary Atresia” OR “Biliary Atresia, Cystic”, with no restrictions 
on the publication year. Additionally, the references of included 
studies were manually reviewed to identify any potentially eligible 
studies. Full-text articles were accessed through institutional 
accounts with access to restricted resources, including journals 
and publishers with agreements with our institution. The study 
followed the PRISMA guidelines [14].

Articles retrieved were initially screened by title and abstract 
by two authors (F.E.S. and G.R.S.M) to assess their eligibility and 
inclusion potential. In cases of disagreement, a third investigator 
(S.T.S.) resolved the discrepancies through discussion and made 
the final decision. Subsequently, relevant full-text articles were 
reviewed for the investigation. Studies meeting the following 
criteria were selected: (1) Publications addressing cystic biliary 
atresia; (2) Case reports and case series; (3) Cases of patients 
with complete descriptions of preoperative and intraoperative 
morphological and anatomical characteristics; and (4) Studies 
involving human subjects. Articles were excluded if they were 
published in a language unknown to the authors, lacked an 
abstract in English, or did not provide access to the full text. 
Articles were also excluded if they did not include a complete 
morphological description or, at a minimum, diagnostic or surgical 
imaging figures that complemented the clinical case description 
and allowed the authors of this article to classify the cases into at 
least one subtype of the Kasai classification.

Results

A flow diagram (Figure 1) outlining the study selection process 
was created. The initial searches in electronic databases yielded 
a total of 907 studies, and 4 additional studies were manually 
retrieved from the reference lists of included studies. After 
removing duplicates, 684 studies remained and were thoroughly 
screened by title and abstract, with only 104 articles selected for 
full-text review. Following a full-text evaluation, 77 studies were 
excluded. We identified 27 studies that met the inclusion criteria 
for the systematic review, comprising a total of 32 patient cases. 
The characteristics of the patients from the included studies 
are presented in (Table 1). Thirty-two cases of patients with 
biliary atresia associated with extrahepatic cysts were analyzed. 
Patient ages at diagnosis or surgical intervention ranged from 4 
to 126 days, with a mean of 46.2 days and a standard deviation 
of 28.4 days. The main reported symptoms included persistent 
jaundice, observed in 100% of cases (32/32), acholia in 87.5% 
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(28/32), and hepatomegaly in 12.5% (4/32). Less frequent 
signs included palpable abdominal masses or acute abdominal 
distress. Preoperative findings identified cystic dilation at the 
hepatic hilum in 100% of cases (32/32). Ultrasound scans were 

widely utilized to visualize cystic lesions, while hepatobiliary 
scintigraphy (99mTc-IDA) demonstrated absent bile excretion in 
75% of cases where it was performed (24/32).

Table 1: Clinical Characteristics of Patients from the Studies Included in the Review.

No.
Au-

thor/
year

Age/Sex
Symptoms/
Clinical Pre-

sentation

Preoperative 
Findings

Surgical 
Technique

Intraoperative 
Imaging Findings

Kasai Classi-
fication

Modified 
Kasai Classi-

fication
Cyst Characteristics

1 [14] 7 days/M
Generalized 

jaundice

Well-defined 
cystic lesion in 

the hepatic hilum 
communicatin g 

with the liver.

Hepatojej 
unostomy 
with Roux-

enY

Cholangiography
: Cystically dilated 
common bile duct 

with complete 
atresia of its distal 

portion and the 
cystic duct. Hypo-
plastic but patent 

bile ducts.

Type I Type Ib1 β

Cyst located between the com-
mon hepatic duct and the com-
mon bile duct, in contact with 
the confluence of a non-patent 

cystic duct. Cyst proximally 
communicating.

2 [15] 22 days/F Acholia

Dilated common 
bile duct.

Subhepatic cyst 
measuring 29 x 

39 x 36 mm

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography
: Dilated common 

bile duct due to 
cystic chang-

es, with no 
connection to the 

duodenum

Type I Type Ib1 β

-Cyst located in the common 
bile duct - Proximally commu-
nicating cyst without connec-

tion to the duodenum

3 [16] 26 days/F
Persistent 

jaundice and 
acholia

Not reported

Hepatojej 
unostomy 
with Roux-

enY

Cholangiography
: Dilated common 

bile duct and 
gallbladder with 

atresia of the com-
mon hepatic duct, 
narrowing of the 
intrahepatic bili-
ary system, distal 

atresia, and no 
contrast passage 
to the intestine.

Type III
Type
IIIb1

- Cyst located in the common 
bile duct, in contact with 
the confluence of patent 

cystic duct. - Cyst isolated both 
proximally and distally from 

bile flow.

4 [17] 39 days/F
Persistent 

jaundice and 
acholia

Hepatobiliary 
scintigraphy 

revealed no excre-
tion of the isotope 
in the extrahepat-
ic bile duct or the 

small intestine

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography: 
Through the 

atrophic gallblad-
der, it revealed a 

common bile duct 
with complete 
obstructions

Type III
Type
IIIb1

Cyst located in the common 
bile duct, in contact with 
the confluence of patent 

cystic duct. - Cyst isolated both 
proximally and distally from 

bile flow.

5 [18] 79 days/F
Persistent 

jaundice and 
acholia

Cystic dilation at 
the porta hepatis 
associated with 
other congenital 
malformations.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography: 
Communication of 

the intrahepatic 
biliary tree with 
the hepatic duct, 

complete
obliteration of the 

cystic duct, and 
absence of the 

common bile duct 
with no contrast 

passage.

Type I* Type Ic1

Cystic dilation at the porta 
hepatis in the common hepatic 

duct.
Proximal com-

munication of the 
cyst with intrahe-
patic bile ducts.
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6 [19] 18 days/M
Persistent 

jaundice and 
acholia

(99mTc-IDA) scan 
confirmed a large 
cyst, with no pas-
sage of tracer into 

the duodenum.
the cyst commu-

nicated
with dilated 

hepatic ducts.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Intraoperative 
cholangiogram 
confirmed the

99mTc-IDA scan
findings

Type I Type Ib1

- Cyst located in 
the common bile 
duct, in contact 
with the conflu-
ence of patent 

cystic duct. - Cyst 
proximally com-

municating.

7 45 days/F

Persistent 
jaundice with 

hypocholic 
stools

99mTc-IDA scan 
showed no pas-

sage of tracer into 
the extrahepatic 
biliary tract, the 

cyst, or in
the duodenum

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Intraoperative 
cholangiogram 
showed a type

III-C BA

Type III Type IIIc*

- Cyst identified 
at the liver hilum 

-Cyst isolated both 
proximally and 

distally from bile 
flow.

8 90 days/M
Persistent 

jaundice and 
acholia

99mTc-IDA scan 
showed no pas-

sage of tracer into 
the duodenum.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Intraoperative 
cholangiogram 
showed a type

III-C BA

Type III Type IIIc*

- Cyst identified at the level of 
the common hepatic duct

-Cyst isolated both 
proximally and 

distally from bile 
flow.

9 [20] 11 days/M
Persistent 
jaundice

A nuclear medi-
cine scan showed 

no
excretion of tracer 

from the liver.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiogram 
showed a cyst in 
the porta hepatis 

that
communicated 

with the gallblad-
der. There was no 
flow of contrast in 

the intrahepatic 
ducts or into the 

duodenum.

Type III
Type
IIIb1

- The gallbladder 
communicated 

directly with the 
cyst - Cyst located 

in the common 
bile duct, in 

contact with the 
confluence of pat-

ent cystic duct.

10 60 days/F
Persistent 
jaundice

Abdominal
USG showed

a 1.3- · 1.2-cm 
cyst in the porta 

hepatis

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiogram 
done via the 

gallbladder filled 
the cyst, but no 

contrast was seen 
distally in the 
duodenum or

proximally in the 
liver

Type III
Type
IIIb1

- Gallbladder and 
cystic duct com-
municating with 
a cystic structure 
in the area of the 

common bile duct.

11 [21] 70 days/F
Persistent 

jaundice and 
acholia

Hepatobiliary 
scintigraphy 

using a
Tc-99m DISIDA 

scan showed 
homogeneous

radiotracer 
accumulation in 

the liver.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography
: The radio-

graphic image 
revealed a 2.5-cm 
cystic collection 
of the contrast 

material with no 
connection to the 
intrahepatic bile 
duct or intestinal 

lumen

Type III
Type
IIIb1

- Dissection of the 
cyst revealed a 

cystic connection 
to the gallbladder 
through the cystic 

duct

12 65 days/M

Persistent 
jaundice, 

acholia and 
hepatomegal

y

Hepatobiliary 
scintigraphy 

failed to identify 
the isotope in the 
gastrointestina l 

tract by 24 h

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography 
revealed a 3-cm 
contrast-filled 

cystic structure 
with no communi-

cation
to the liver or the 

intestine

Type III
Type
IIIb1

- The gallbladder 
communicated 

directly with the 
cyst - Cyst located 

in the common 
bile duct, in 

contact with the 
confluence of pat-

ent cystic duct.
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13 [22] 45 days/F

Jaundice; 
abdominal 

examination 
revealed a 

lump in right 
hypochondri 

um

MRCP: cystic 
lession in extra-

hepatic duct with 
well visalisation 
of both hepatic 
duct giving im-

pression of patent 
duct

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

No performance of 
this imaging test is 

reported
Type IIb Type Ib1

- The cyst was 
located in the 

subhepatic region 
and gall bladder 
was found to be 
communicating 

with it - Blind end-
ing cytic lession 

- Cystic lession in 
extrahepatic duct 

with well visal-
isation of both 

hepatic duct

14 [23] 31 days/M
Jaundice and 
hepatomegal

y

USG: Cystic lesion 
(14 × 9 mm) at 
porta hepatis 

separate from du-
odenum without 
identifiable gall 

bladder.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Firm brownish
liver, fibrotic 

porta inclusive 
of non-visualized 
right/left hepatic 

duct, common 
hepatic duct, and 

proximal
CBD

Type III
Type
IIIb1*

- The cyst was 
located at the site 
of terminal part of 
CBD - Blind ending 

cytic lession

15 [24] 20 days/M Acholia

Abdominal USG 
identified a 

cystic structure 
measuring 38 mm 

in diameter in 
the region of the 

porta hepatis

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiogram 
showing large 

cystic dilatation 
and abnormal 

etiolated, hypo-
plastic intrahepat-

ic biliary ducts

Type III

Type
IIIb1β*

(We consider 
adding ‘β’ 

taking into 
account the 

presence
of

hypoplas
tic

intrahepa 
tic biliary 

ducts)

- Cyst identified 
at the liver hilum 

-Cyst isolated both 
proximally and 

distally from bile 
flow.

16 [25] 25 days/F Jaundice

Ultrasound 
showed a small 

gallbladder 
connected to 

an extrahepatic 
cystic structure, 
which measured 

1.4 × 0.6 cm

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography
: Prompt opaci-
fication of the 

known extrahe-
patic cyst, which 

did not show 
communication 

with the bile ducts 
or the duodenum.

Type IIB Type IIB1

- The gallbladder 
communicated 

directly with the 
cyst - Cyst located 

in the common 
bile duct, in 

contact with the 
confluence of pat-

ent cystic duct.

17 51 days/M Jaundice

Ultrasound 
showed a

cystic structure 
anterior to the 

portal vein mea-
suring

2.3 × 1.6 × 1.8 cm.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Opacification of a 
small gallbladder 

connected to 
a large cyst. 

Sustained contrast 
injection distend-

ed the cyst. No 
communication 

with the bile ducts 
or the bowel was 

demonstrated.

Type III*
Type
IIIb1

- Cystic dilatation 
of the common 

bile duct without 
communication to 
the duodenum and 
a fibrotic hepatic 
duct proximally. 
- The gallbladder 

communicated 
directly with the 

cyst
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18 [26] 90 days/M
Persistent 
jaundice

Ultrasound 
performed that 
showed a cyst 
located within 

the hepatic hilum. 
Along the anterior 

wall of the right 
portal vein, the 
“triangular cord 

sign.”

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography: 
distal segment 
of the irregular 
gallbladder and 
cystic duct com-
municating with 

an approximately 
2-cm round cyst 

in the hepatic 
hilum. There was 

no communi-
cation with the 

intrahepatic bile 
ducts or with any 
additional extra-
hepatic bile ducts 

or bowel

Type III
Type
IIIb1

- The gallbladder 
communicated 

directly with the 
cyst - Cyst located 

in the common 
bile duct, in 

contact with the 
confluence of pat-

ent cystic duct.

19 [27] 30 days/M Jaundice

Ultrasound 
examination, a 26 
× 25 mm cyst was 

observed at the 
hepatic hilum

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography
: atrophy of the 

gallbladder, with 
no patency of 

either the intra-
hepatic duct or 

common bile duct

Type III*
Type
IIIb1

- Cyst identified 
at the liver hilum 

-Cyst isolated both 
proximally and 

distally from bile 
flow.

20 [28] 81 days/F
Acute abdom-
inal distress

Abdominal USG:
presence of mas-
sive ascites and 
a cystic lesion at 

the hepatic hilum 
measuring 3 cm 
in diameter, with 

collected fluid and 
debris

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography
: cystic dilation 
of the proximal 

common bile duct 
without contrast 

passage to the 
loops, dilation of 

the common
hepatic duct with 
nearly complete 

atresia of the right 
and left hepatic 

ducts.

Type III

Type III a1, 
μ* (reported 

by the 
article,

we consider
IIId μ given 

the permeabi
lity of the 
proximal 
common

bile duct and
distal hepatic 

duct)

- Cyst in the prox-
imal common bile 

duct in contact 
with the conflu-
ence of a cystic 

duct and a perme-
able gallbladder. 

- Dilation extends 
through the 

proximal common 
hepatic duct with 

no communication 
beyond that point.

21 [29] 60 days/M

Persistent 
jaundice, 

acholia and 
hepatomegal

y

USG:
well-defined 

cystic lesion at 
porta hepatis 

measuring
0.9x1.2 cm.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

No performance of 
this imaging test is 

reported
Type I Type Ib

- Cystic biliary 
atresia with 

evidence of oblit-
eration of distal 

common bile duct 
and dilated proxi-
mal biliary system.

22 [30] 22 days/M
Jaundice and 

acholia

Abdominal USG 
identified a gall 

bladder measur-
ing 20 × 10 mm 
and revealed a 
cystic structure 

measuring 10 mm 
in diameter in the 

hepatic hilum

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography
: only cystic 

dilatation of the 
common bile duct 
connected to the 
gall bladder was 
imaged, but the 
intrahepatic bile 
duct, pancreatic 
duct, and duo-

denum were not 
imaged

Type III Type III d γ*

- The gallbladder 
communicated 

directly with 
the cyst - Cyst in 
contact with the 

confluence of pat-
ent cystic duct.
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23 [31] 4 days/M
Jaundice and 

acholia

Ultrasonograp 
hy revealed a 

cystic mass, 43 × 
32 mm in size, at 
the porta hepatis, 
without dilatation 
of the intrahepatic 

bile duct.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiography
: tree pattern of 
intrahepatic bile 
ductules, a cystic 

common bile duct, 
and no connection 

to the intestinal
lumen

Type I Type Ib

- Large cyst occu-
pying the entire 

course of the 
common hepatic 

duct, from the 
confluence of the 
right and left he-
patic ducts to the 
confluence of the 
common bile duct 
and cystic duct. - 
The gallbladder 
communicated 

directly with the 
cyst

24 [32]
126 

days/F
Jaundice and 

acholia

Ultrasonography 
showed distended 
gall bladder with 
two cysts at porta 
and multiple in-
trahepatic cysts.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

The contrast was 
injected into one 
of the cysts that 

did not show any 
communication 
with the other 

cysts, intrahepatic 
biliary radicals or

duodenum

Type III
Type
IIIb1

- One large cyst was seen at 
the common hepatic duct

-Cyst isolated both 
proximally and 

distally from bile 
flow.

25 [33] 18 days/F Acholia

An abdominal 
ultrasound 

demonstrated 
an extrahepatic 
cystic structure 
measuring 2.5 
× 1.7 cm that 

appeared to be 
blind-ending

Hepatico 
duodenos 

tomy

Cholangiogram: 
patent gallblad-
der with distal 

opacification into 
a cystic, blind 

ending structure, 
with no flow into 
the duodenum. 

Proximally, 
contrast showed 
communication 
to two separate 
branching right 
and left hepatic 

ducts and further 
to non-dilated in-
trahepatic biliary 

radicles

Type I* Type Ib1

- A blind ending 
cyst involving 
the CBD was 

identified in the 
hepatoduodenal 

ligament, adjacent 
to a serpigi-

nous appearing 
gallbladder. - The 
gallbladder com-

municated directly 
with the cyst

26 [34] 60 days/F
Jaundice and 

acholia

Abdominal ultra-
sound demon-
strated a cystic 

lesion in the porta 
hepatis as well as 
a probable trian-
gular cord sign 

and an irregular 
walled distended 

elongated gall-
bladder.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Image shows
opacification of 
the gallbladder, 

cystic duct and the 
cystic lesion doc-
umented on the 

ultrasound. There 
was no passage of 
contrast media to 
the intrahepatic 
duct nor passage 
to the duodenal 

lumen.

Type IIb Type Ib1

- The gallbladder 
communicated 

directly with 
the cyst - Cyst in 
contact with the 

confluence of pat-
ent cystic duct.

27 [35] 30 days/F

Jaundice, 
acholia, 

excessive cry 
and fever

MRCP: showed 
approximately 

14 mm × 13 mm-
sized

cystic lesion in he-
patic hilar region 
in the location of
common hepatic 

duct

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

No performance of 
this imaging test is 

reported
Type III*

Type
IIIb1

- Cystic dilatation 
at the confluence 

of atretic common 
hepatic duct, 

cystic duct, and 
common bile duct 
-The cyst did not 

communicate with 
the ducts.
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28 [36] 40 days/M
Jaundice and 

acholia

MRCP
demonstrated a 
saccular, lobular 

2.1 cm cystic 
structure that 
appeared to 

originate from the 
common
bile duct

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiogram: 
cystic dilation 
of the common 
bile duct with 
no drainage of 

bile into the 
small bowel and 
minimal reflux of 
bile into the left 

and right hepatic 
ducts

Type III
Type
IIIb1

- The gallbladder 
communicated 

directly with the 
cyst - Cyst located 

in the common 
bile duct, in 

contact with the 
confluence of pat-

ent cystic duct.

29 [37] 56 days/F
Jaundice and 

acholia

MRI of the abdo-
men showing a 

large cystic mass 
in the hilum of the 

liver

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiogram: 
no communi-

cation with the 
intrahepatic bile 
ducts or with any 
additional extra-
hepatic bile ducts 

or the bowel.

Type III
Type
IIIb1

- Cyst identified at the level of 
the common hepatic duct

-Cyst isolated both 
proximally and 

distally from bile 
flow.

30 [38] 60 days/F
Persistent 
jaundice

The ultrasound 
found an anechoic 
cystic lesion along 

the portal triad 
which did not 
show doppler 

signal

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiogram 
was performed 

by injecting 
contrast into the 

atretic gallbladder, 
showing no flow 
of contrast into 
the intrahepatic 
system nor the 

small bowel

Type III
Type
IIIb1

- Cyst showed no communi-
cation with the biliary tree or 

small bowel. -
The cyst was located at the

CBD

31 [39] 38 days/F
Jaundice and 

acholia

(MRCP) showed 
a CHD cyst (0.7 
× 0.5 × 0.7) cm 

with intermittent 
development of 

the CBD

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

The liver exhibited 
high fluorescence, 

with limited 
fluorescence in 
the CHD and no 
fluorescence in 
the gallbladder 

and CBD one hour 
after ICG injection

Type IIa Type IIb1

- Cyst identified 
at the level of the 
common hepatic 

duct -Cystic 
biliary atresia 

with evidence of 
obliteration of 
distal common 

bile duct

32 [40] 91 days/F
Persistent 
jaundice

Ultrasound image: 
cystic dilation 
of the common 
bile duct; the 

gallbladder was 
not identified.

Kasai 
surgery 

(Hepatop 
ortoenter 
ostomy)

Cholangiogram: 
patency of the 

biliary ductules in 
the absence of a 
normally formed 

biliary tree.

Type I* Type Ib1

- Cyst showed no 
communication 
with the biliary 

tree or small 
bowel. - The cyst 

was located at the 
CBD

M: male, F: female, MRCP: Magnetic Resonance Cholangiopancreatography, MRI: Magnetic Resonance Imaging, ICG: Indocyanine Green, 
CBD: Common Bile Duct, CHD: Common Hepatic Duct, USG: 

Ultrasonography, 99mTc-IDA: Technetium-99m Iminodiacetic Acid. 

*The article explicitly indicated the Kasai classification, whether original or modified.

Regarding surgical procedures, hepatoportoenterostomy 
(Kasai procedure) was performed in 90.6% of cases (29/32). 
Additionally, two hepaticojejunostomies (6.3%) and one 
hepaticoduodenostomy (3.1%) were conducted. Intraoperative 
cholangiography was performed in 90.6% of cases (29/32), 
confirming biliary obstruction and characterizing the morphology 
of the cysts. Not all studies reported Kasai classification; however, 
all cases were reevaluated using available information to resolve 
any discrepancies in those that did report it. Based on additional 
images and descriptions, the closest classification was determined. 
The distribution of Kasai classification was as follows: type I in 

15.6% (5/32), type II in 6.3% (2/32), with type IIa and type IIb 
representing one case each, and type III in 78.1% (25/32). Among 
the modified subtypes, subtype IIIb1 was the most common, 
accounting for 53.1% (17/32). Common cyst characteristics 
included their location, predominantly in the common bile duct 
in 65.6% of cases (21/32) and at the hepatic hilum in 28.1% 
(9/32). The average cyst diameter was 1.9 cm, ranging from 0.7 
to 4.3 cm. Regarding communication, 46.9% of the cysts showed a 
connection to the gallbladder (15/32), while 53.1% were isolated 
both proximally and distally (17/32).

http://dx.doi.org/10.19080/OAJS.2025.16.555942


How to cite this article:   Sebastian Forero-E, Sandra Milena Gonzalez-R, Sebastian Sanchez-T. Evaluation of the Kasai Classification in Cystic Biliary 
Atresia Based on Intraoperative Findings: A Systematic Review of the Literature. Open Access J Surg. 2025; 16(4): 555941. 
DOI: 10.19080/OAJS.2025.16.555942

009

Open Access Journal of Surgery 

Figure 1: Flow chart of the literature search, identification and selection of the studies.

Discussion

The presence of a cyst at the hepatic hilum, along with 
cholestasis, presents a critical differential diagnosis with 
choledochal cysts. Although both entities share some clinical 
features, they differ in etiology, progression, and treatment. 
Choledochal cyst dilation, also known as choledochal cyst, is a 
congenital malformation involving abnormal dilation of the bile 
ducts. Unlike biliary atresia, choledochal cysts are not exclusively 
neonatal diseases and are managed variably depending on the cyst 
type and presentation. Common variants often require resection 

followed by hepatoenterostomy [41]. Differentiating between 
these entities using imaging studies and intraoperative findings is 
crucial to prevent treatment delays, minimize the risk of advanced 
liver damage, and improve long-term outcomes [2].

The original and modified Kasai classifications were 
designed to describe conventional scenarios of biliary atresia, 
characterized by uniform obliteration of the bile ducts. These 
classifications are primarily based on the level of anatomical 
and functional disruption of the biliary system [42]. However, 
significant limitations arise when applying these classifications 
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to more complex anatomical variants, such as biliary atresia with 
cystic dilations-a less common but clinically significant subtype 
in the differential diagnosis of persistent neonatal jaundice and 
cholestasis [43]. One of the main challenges is the inflexibility of 
current categories in addressing the presence of cystic structures. 
These dilations may be partially or entirely connected to the 
proximal or distal biliary system or may remain isolated [44]. This 
variability is inadequately addressed in current classifications, 
potentially leading to inaccurate or less clinically useful 
categorizations. Additionally, the Kasai classifications do not 
explicitly address the functionality of structures like the proximal 
bile duct, cystic duct, or gallbladder when they are adjacent to or 
connected with cystic dilations. 

Biliary atresia type I accounts for approximately 5% of cases, 
type II for about 2%, and type III for more than 90% [45]. Our 
study observed a similar distribution, with type III being the most 
frequent, followed by type I and type II.

In cases of cystic biliary atresia, evaluating the biliary tree’s 
status is essential to characterize the distribution and drainage 
toward the dilations. This helps determine whether structures 
communicate with the bile ducts or are entirely isolated, 
potentially serving as a prognostic factor for severity. Cysts with 
proximal communication or patency have a lower likelihood 
of complete obliteration at the hilum and intrahepatic ducts, 
reducing the risk of hepatoportoenterostomy failure and the 
need for transplantation [46]. The Modified Kasai Classification 

subtypes present limitations in this regard, as they do not account 
for common anatomical combinations in these cases. Furthermore, 
they tend to detail less clinically relevant factors, such as fibrosis 
(μ), hypoplasia (β), narrowing (ο), or agenesis of intrahepatic 
ducts (γ), which are challenging to characterize surgically. At the 
same time, they superficially address more prevalent anatomical 
features, such as cysts at the junction of the cystic duct, common 
bile duct, and common hepatic duct, by integrating the patency or 
obliteration of the common hepatic duct into a single classification.

Applying these classifications to cases with cystic dilations was 
particularly challenging in this study. Differentiating between types 
like IIB and III based solely on intraoperative morphological data 
proved difficult. For example, during trans-cystic cholangiography 
(when the cystic duct is patent), contrast retention within the 
cyst may reflect complete or partial choledochal atresia but does 
not allow visualization of the hilum and intrahepatic ducts if the 
common hepatic duct is atritic or fibrotic only in its distal portion. 
In specific cases, preoperative studies such as hepatobiliary 
scintigraphy were also considered, evaluating bile flow from the 
parenchyma to the intrahepatic ducts and its passage through 
the hilum. We extend this as a recommendation to complement 
preoperative imaging studies upstream (from the liver to its 
hilum) with intraoperative assessments downstream (from 
the gallbladder through all proximal and distal extrahepatic 
ducts). These approaches could 1) more accurately characterize 
conventional atresia, and 2) describe the extent of atresia affecting 
the cyst-isolating segments.

Table 2: New Classification for Cystic Biliary Atresia.

Cystic Biliary Atresia Classification (CBA)

Type - by cyst location

CBA 1 Cyst located above the cystic duct

CBA 2 Cyst in contact with the confluence of a patent cystic duct

CBA 3 Cyst in contact with the confluence of a non-patent cystic duct

CBA 4 Cyst located below the cystic duct

Subtype - cyst communication

a Cyst with proximal communication with the biliary tract.

b Isolated cyst without proximal or distal communication with the biliary tract.

Cystic Biliary Atresia Classification (CBA)

Type CBA 1 CBA 2 CBA 3 CBA 4

Subtype a b a b a b a b

No. pacientes 3 7 4 12 1 1 1 3

Frequency distribution of cases in each type and subtype.
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Based on the morphological characteristics of the cystic 
dilations observed, we propose a new classification specific 
to cystic biliary atresia, aiming to simplify the description of 
patients and intraoperative findings based on extrahepatic biliary 
anatomy. (Table 2) outlines this classification and the patient 
distribution in this review. (Figure 2) illustrates the two primary 
criteria used to define this new typology: the location of the 
dilation concerning the cystic duct, the patency of the cystic duct, 

and the configuration of bile flow communication with the cyst. 
It is worth noting that in subtypes such as “b,” cholangiographic 
findings alone may be insufficient. Unlike the original Kasai 
classification, this new classification integrates surgical dissection 
findings, cholangiography, and novel intraoperative techniques, 
such as indocyanine green staining, to highlight biliary pathways 
downstream from the liver.

Figure 2: Diagram illustrating the hepatobiliary anatomical considerations of CBA. Diagram illustrating the anatomical considerations of 
CBA. Dark green dot = represents the cyst and indicates its location within the bile duct. Light green = represents the portion of the bile 
duct that is likely patent or has potential for flow (depending on the atresia). Yellow = represents segments with obliteration or probable 
absence of bile flow.
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It is noteworthy that the frequency distribution of patients 
in CBA was significantly concentrated in subtype 2b, as this 
anatomical variation specifically complicates alignment with the 
original and modified Kasai classifications and the anatomical 
features we identified. It could be argued that the “a” subtypes of 
the new classification are fully explained by a distal obliterative 
process, which in most cases likely affects the common bile duct 
(Kasai I) (CBA 1, 2, or 3) or the common hepatic duct (Kasai IIa) 
(CBA 4). Both cases are easily distinguishable once patency is 
confirmed, and the cyst’s location is identified.

When observing a non-communicating cystic dilation, 
neither proximal nor distal to the midpoint of the biliary tract 
(between the hepatic and common bile ducts), the two apparent 
possibilities would be Kasai IIb or III atresias. However, this 
assumption is challenged due to the patency of the cystic duct, 
which, as described in other studies, is affected in these two 
forms of atresia. These atresias, theoretically of vertical extension, 

raise the question of whether they should be considered multiple 
atretic processes. It could be hypothesized that CBA 3b is more 
associated with Kasai III due to a more extensive obliterative 
process involving the extrahepatic biliary tract, likely related 
to congenital anomalies (given the involvement of the porta 
hepatis). On the other hand, CBA 2b may be more consistent 
with Kasai IIb due to the absence of involvement of the hepatic 
confluences and, consequently, possibly sparing the cystic duct 
in some cases. (Table 3) summarizes the patients classified as 
CBA 2b, grouped according to their previously assigned Kasai 
classification. To fully validate the findings of this study, it would 
be important to prospectively apply this classification to a larger 
cohort of neonates with cystic biliary atresia. This would enable 
consideration of the morphological and functional distributions 
described in this study from the initial clinical assessment of the 
patient.

Table 3: Number of patients classified as ‘CBA 2b’ grouped according to Kasai’s classification.

No. Author Classification (CBA) Kasai Classification Modified Kasai Classification

1 [16]

CBA 2b
 
 
 
 
 
 
 
 
 

Type III Type IIIb1

2 [17] Type III Type IIIb1

3

[20]

Type III Type IIIb1

4 Type III Type IIIb1

5

[21]

Type III Type IIIb1

6 Type III Type IIIb1

7

[25]

Type IIb Type IIb1

8 Type III* Type IIIb1

9 [26] Type III Type IIIb1

10 [30] Type III Type III d γ*

11 [34]
 
 

Type IIb Type IIb1

12 [36] Type III Type IIIb1

Conclusion

Extrahepatic cyst-associated biliary atresia represents a 
complex and rare variant of the disease, posing challenges in 
both diagnosis and treatment. Despite advances in the Kasai 
classification, it is evident that these classifications do not fully 
capture the anatomical and functional variability of cases with 
cystic dilations, which could influence critical surgical decisions. 
The prevalence of biliary atresia types in this variant, with a 
clear predominance of type III, aligns with findings in previous 
studies but underscores the need for a more flexible and 
detailed classification to properly address differences in cyst 
characteristics, their connection to the biliary system, and their 
functionality. Accurate identification and classification of these 
cases are crucial to avoid misdiagnosis and treatment delays, 

which in turn could improve prognosis and reduce long-term 
hepatic complications.
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