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Biliary atresia associated with intestinal malrotation-unusual
Intraoperative presentation

bunujapHa aTpesuja nmoBe3ana ca MaJpOTaIKjOM LpeBa-HEOOUYHA

WHTpaorepaTUBHA MPE3CHTAIN]a

SUMMARY

Introduction Biliary atresia (BA) is an idiopathic,
progressive obliterative cholangiopathy of unknown
etiology. The incidence of BA is 5-10 cases per
100,000 live births. Two clinical phenotypes of BA
have been described: syndromic and non-syndromic
form. From 1959. Kasai procedure is a standard
therapeutic procedure. However, patients in whom
there is an association of biliary atresia with other
structural anomalies may have a worse outcome after
the procedure. The goal was to present our patient
with unusual form of BA associated with intestinal
malrotation.

Case report We present a two-month-old female
infant hospitalized because BA was suspected. On
the echosonographic examination of the abdomen the
gallbladder was not visible. Intraoperative diagnosis
of BA was confirmed, and the Kasai procedure was
performed. During the operation, intestinal
malrotation with Ladd's bands was.identified. In this
case, after the complete Ladd procedure, we decided
to trace the Roux coil through the mesoduodenum
and then behind the duodenumtowards the portal
plate, where a portoenterostomy was then created in
a standard way./During the "follow-up" the infant
was free of complaints, the stools were normally
discolored, and the values of liver function tests had
a downwardtrend.

Conclusion Any doubt about the diagnosis of biliary
atresia obliges us to determine the existence of all
other possible anatomical abnormalities and
associated anomalies, due to their potential
importance in changing treatment plans and surgical
approach, but also the impact on the outcome of
treatment.

Keywords: biliary atresia; Kasai procedure;
malrotation

INTRODUCTION

CAXKETAK

¥YBona bununjapra arpesuja (BA) je mauonaTcka,
MpoTpecuBHA OOIUTEPaTHBHA XOJAHTHOIIATH]ja
Hero3HaTe eTnonoryje. Mamnennmja bA je 5-10
cirydajeBa Ha 100.000 xuBopohennx. QmnucaHa cy
JBa KIIMHUYKa (eHoTHIa BA: CHHAPOMCKH U
HecuHapoMmcku oonuk. Ox 1959. Kacan mpoueaypa
je craHJapHa Tepanujcka npoueaypa. Mehyrum,
MAlWjeHTH KO KOjUX HOCTO]H HOBE3aHOCT
OuiMjapHe aTpesuje ca APYruM CTPYKTYPHHUM
aHoMaJidjaMa MOTY MMAaTH JIOIIN]H UCXO0J] HAKOH
onepanyje. [{usp Hamer paaa je6uo ga mpuKaxemo
ciry4daj/bA moBe3aH ca MaIpOTALHjOM IpeBa.
IIpuxa3 cayyaja Y oBoM pany NpeacTaBbaMo
JIBOMECEYHO 0710j49e KOj€ j& XOCITUTATN30BaHO 300T
cymme Ha BA: Ha exocoHorpadckom mperieay
aboMeHa JKy4JHa Keca HHje Ora BUAJbHBA.
WHTpaorneparnBHa qujarHosa bBA je motBphena u
ypahena je Kacau nporenypa. Tokom omepaiiuje
HICHTU(PHUKOBAHA je MaJIpOTallHja IpeBa ca JlaqoBum
Opumama. Y 0BOM ciy4ajy, HaKOH KomIuieTHe Jlam
npoLeaype, OJUIyYHIH CMO J1a ycMepuMo RouX
BUjYTy KpO3 Me30 JIy0o/ieHyMa, a 3aTHM H3a
JyoZeHyMa Ka TIOPTHO]j IUIOYH, T/I¢ je MOTOM Ha
CTaHJapJHM HAUYMH HaUYHIbECHA TIOPTOCHTEPOCTOMHU]A.
Toxom pemoBHoT npahema omojue je omo 6e3
Teroba, CTONUIIA je HOPMAaJHO mpedojeHa, a
BPEIHOCTH TECTOBA (PYHKIHjE jeTpe Cy umaie
omanajyhu TpeHm.

3aksbyuak CBaka CyMmba y AMjarHo3y OwIHjapHe
aTpesuje 00aBe3yje HaC 1a YTBPAUMO MOCTOjambe
CBUX JIpyrUX MOTryhux aHaTOMCKUX aOHOPMaJTHOCTH
U IPUZIPYKEHNX aHOMAaJHja, 300T IIXOBOT
MOTEHIIMjaTHOT 3HaYaja y IPOMEHH IIJIAaHOBA JIeUetha
W XUPYPLIKOT IPUCTYTIA, AJIK U YTHIaja HA KOHAYHU
UCXO]I JIeUera.

Kbyune peun: 6unnjapHa atpesuja; Kacan
npoLeaypa; MIpoTaIHja

Biliary atresia (BA) is an idiopathic, progressive obliterative cholangiopathy of unknown
etiology that affects the intra- and extra hepatic bile ducts, leading to cholestasis, progressive

fibrosis and liver cirrhosis [1]. It is the most common cholestatic disorder of newborn age that
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occurs with a variable incidence of 5-10 per 100.000 live born, with female to male ratio of

1.4:1[2).

BA is most often an isolated defect but can be associated with other congenital anomalies in
up to 16% of cases. There are two clinical phenotypes of BA, the syndromic or embryonic
form, often associated with other congenital anomalies such as polysplenia, intestinal
malrotation, portal vein abnormalities, situs inversus, absence of the inferior vena cava and
congenital heart disease. The incidence of syndromic forms of biliary atresia is around 10-20%

[3, 4]. The acquired or perinatal form of BA is more common and represents 80-90% of cases

[4].

The association of biliary atresia with intestinal malrotation is rare and has a very variable
incidence ranging from 0.3% to 12%. The appearance of the Kasai procedure in 1959 enabled
the long-term survival of patients with BA [5]. In patients with associated congenital
anomalies, the results of this procedure may be worse due to altered anatomical relationships

[6, 7].

The goal of our paper was to present an unusual case of BA associated with intestinal

malrotation.

CASE REPORT

A female full-term infant, born by spontaneous vaginal delivery with a birth weighing 33009
was hospitalized at the beginning of the third month of life (on the 67th day) due to jaundice
and elevated values of liver function tests (LFT): direct bilirubin (DBil) 111.6 pmol/l, total
bilirubin (TBil) 127 pmol/l, alanine aminotransferase (ALT) 173 UJ/L, aspartate

aminotransferase (AST) 118 U/L. In the clinical findings at the beginning of hospitalization,
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apart from icterus, the liver was palpated 2 cm below the right lower rib arch, while the rest of
the physical findings were normal. Echosonographic examination of the abdomen after fasting
revealed enlarged left lobe of the liver (cranio-caudal / diameter 45mm, caudate lobe antero-
posterior /AP/ diameter 16mm), and the gallbladder was not visible. Considering the symptoms
and signs of the disease, laboratory and ultrasound findings, BA was suspected and surgical
treatment indicated. At the age of 71 days, the patient was taken for intraoperative
cholangiogram and to proceed to a Kasai procedure if indicated. Hypoplastic gallbladder and
the absence of extra hepatic bile ducts were found intraoperative which.confirmed the diagnosis
of BA and the need to perform the Kasai procedure (Figure 1).'During the operation, intestinal
malrotation was identified with the duodenojejunal transitionin the right half of the abdomen,
the cecum and the appendix in the left upper quadrant of the abdomen. After the Ladd
procedure was performed, the problem of the direction of the Roux-en-Y loop, which in the
original technique is oriented transmesocolic, arose. After the Ladd procedure was completed,
we decided to trace the Roux loop through the mesoduodenum, which enabled the best
anatomical position of the intestinal loop to create a porto-entero anastomosis (Figure 2). After
the appendectomy, the.coils of the colon were placed in the left half of the abdomen and a liver

biopsy was taken.

The'infant started enteral feeding on the third postoperative day, and on the fifth postoperative
day had normal discolored stools. Full enteral intake was established seven days after surgery.
Bilirubin values showed a decreasing trend after the surgery. The infant was discharged from
the hospital seventeen days after surgery, on the 88th day of life. Bilirubin values at discharge
were elevated (DBil 87.9 umol/Il, Tbil 104.2 umol/l) as well as transaminase values (AST 221.0
U/L, ALT 389 U/L), stools were normally discolored, and body mass at discharge was 5020

grams. PH analysis showed congenital biliary atresia type 2.
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At the follow-up examination three weeks after the operation, the bilirubin values remained
unchanged, while the LFT values were decreasing, and the stools were usually discolored.
Control abdominal ultrasound was performed one month after the operation showing no signs
of intrahepatic bile ducts dilatation. Two months after the operation, the stools were usually
discolored, with significant decrease of bilirubin and LFT values (Direct bilirubin: 65.8‘umol/L

Total bilirubin: 83.7 umol/L, AST: 104 U/L ALT: 152 U/L).

The authors declare that the article was written according to ethical standards of the Serbian
Archives of Medicine as well as ethical standards of institutions for each author involved.

Informed consent was obtained from all the subjects involved in-the study.

DISCUSSION

Biliary atresia is a chronic progressive cholangiopathy, which occurs in a syndromic form with
a frequency of. 10 to 25% [1]. The association with intestinal malrotation is about 12% [2].
Although BA is known to coexist with different anatomical variations, studies have varied
results on the prognosis of isolated BA compared with BA that is associated with congenital

anomalies [3, 4, 5].

The outcome after surgery also depends on the conditions maintained in syndromic forms of
BA [5]. However, due to limited number of cases the data on prognosis after the surgery is not

yet adequately established [6].

Abdominal heterotaxy can have several surgical implications, primarily related to the
orientation of the Roux-en-Y loop due to altered normal anatomical relationships [7, 8]. In the
case of intestinal malrotation or non-rotation, the colon is located in the left side of the

abdomen, while the duodenojejunal transition is located on the right side of the spinal column,
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in the right side of the abdomen which can altered the normal orientation and positioning of
the Roux-en-Y loop. Although it is unknown how these anatomical relationships would affect
an infant’s prognosis for biliary atresia, recognizing this abnormal anatomy is crucial both for

the first exploration of hepato-portoenterostomy and for liver transplantation.

It can be expected that the presence of extra-hepatic anomalies and altered anatomy will
negatively affect the outcome of surgical treatment. Differences in survival are. primarily
attributed to associated cardiac anomalies, however, studies showed that in experienced centers
there is no significant difference in the outcome of surgical treatment or in long-term biliary
drainage [9]. The long-term follow-up of patients after portoenterostomy. is necessary because
the establishment of bile drainage alone does not mean a cure for such patients, because the

Kasai procedure does not affect progressive fibrosis as a basic characteristic of the disease [7].

It is very important that these anatomical relations become recognized on time because even
though it is unknown how they affect prognosis of BA, it interferes with surgical approach and

selection of technique to be applied [10, 11].

The timely diagnosis of biliary atresia and associated conditions provides more effective

management and good outcome [12].

If there are some associated conditions confirmed, they are not always diagnosed antenatal, but
if they were, the diagnosis is always challenging and management usual involves surgical

correction in the immediate postnatal period, or later on if possible [13].

For the next decade there are some expectations for the identification of new therapeutics for
infants with cholestasis and potential use of precision medicine to optimize therapy for each

infant [14, 15].
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Even though that the liver transplantation is a gold standard for treatment of patients with BA,
and the vast majority of patients reach adulthood, waitlist mortality negatively affects the

overall prognosis and in that case it is not related to associated anomalies [16].

Although syndrome forms of BA are rare, the diagnosis of BA should always indicate further
evaluation for another anatomical abnormalities because of their importance and potential

influence on treatment plans and the surgical approach.
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Figure 1. Macroscopic intraoperative finding of fibrotic liver parenchyma and absence of
extrahepatic bile ducts
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Figure 2. Porto-entero anastomaosis — roux loop traced through the meso-duodenum
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