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Background/Purpose: This report describes our experiences
with 5 cases of biliary atresia associated with meconium
peritonitis caused by perforation of small bowel atresia.

Methods: A review of medical records was undertaken in an
effort to recognize cases of biliary atresia associated with
meconium peritonitis.

Results: Five patients of 171 with biliary atresia (2.9%) were
detected to have meconium peritonitis caused by perforation
of small bowel atresia. The biliary atresia was not suspected
during the initial operation for meconium peritonitis. Total
parenteral nutrition (TPN) made it difficult to make an early
differential diagnosis of biliary atresia because of the pres-
ence of TPN-associated cholestatic jaundice, and the Rouex-
en-Y limb used for hepatic portoenterostomy could not be
made long enough to prevent cholangitis caused by preex-
isting short bowel. The main complications were severe,
intractable cholangitis, short bowel syndrome with malnutri-

tion; TPN-associated liver injury; and wound problems. Two
patients died of ascending cholangitis, 1 patient of liver
failure that was exacerbated by TPN-associated liver injury,
and 1 patient is awaiting a liver transplant. Only 1 patient is
in good health, being anicteric and showing normal growth
and development.

Conclusions: Biliary atresia is evidently closely associated
with meconium peritonitis caused by perforation of small
bowel atresia. The management of these patients is more
difficult than that of patients with the usual form of biliary
atresia, because of the necessity for a long period of TPN and
the combined short bowel syndrome. The ideal management
of these conditions has yet to be determined.
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HE ACTUAL CAUSES of biliary atresia remain MATERIALS AND METHODS
unknown, although a number of associated factors, The medical records of infants with biliary atresia that were diag-
such as developmental malformatibrperinatal vire- nosed at Yonsei Medical Center during the period between January
mia2 toxicity of bile constituents,and anatomic abnor- 1990 and June 2000, were reviewed retrospectively to investigate the
. . . ’ . . association between biliary atresia and meconium peritonitis.
malities in the hepatobiliary systefrhave been impli-
cated. Recently, biliary atresia has been proposed to be RESULTS

the result of a perinatal event, caused by some injurious getween January 1990 and June 2000, 171 cases of
agent, which results in the progressive fibrosis of nor-extranepatic biliary atresia in infants were diagnosed at
mally formed extrahepatic bile duct§.Microscopic ex-  the Yonsei Medical Center, and among these, 5 infants
amination of bile ducts resected during hepatic portoen{2.99%) were found to have meconium peritonitis (Table
terostomy has shown ductal obstruction caused by). In these 5 cases, the initial operation was for meco-
inflammatory processés. nium peritonitis caused by perforated intestinal atresia
Here we describe 5 cases of extrahepatic biliary atrejejunal atresia in 2 and ileal atresia in 3). The presence
sia, which followed a well-defined perinatal inflamma- of biliary atresia was not suspected during the first
tory event, namely, meconium peritonitis, which was operation.
caused by the perforation of small bowel atresia. Parenteral hyperalimentation was necessary for nutri-
tional support in all cases, which made it difficult to
make an early differential diagnosis of biliary atresia in
o S the presence of total parenteral nutrition (TPN) associ-
From the Department of Pediatric Surgery, Yonsei University Col- .. - . . . -
lege of Medicine, Seoul, Korea. ated _cholestatlc jaundice. The final diagnosis of biliary
Presented at the 17th Congress of the Asian Association of Pediatri@tresia was made by relaparotomy at 24 to 66 days of age
Surgeons, Fukuoka, Japan, November 6-9, 2000. (mean, 45.4 days) in all cases. Four cases had type A
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Pediatric Surgery', Yonsei University College of Medicine, Shinchon- 5| patients received hepatic portoenterostomy for bili-
dong 134, Seodaimoon-ku, Seoul 120-752, Korea. . . .
Copyright © 2001 by W.B. Saunders Company ary atreS|_a, but case 2 received hepatlc portochole_cystos—
tomy, which should have been switched to hepatic por-
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doi:10.1053/jpsu.2001.26378 toenterostomy because of a sudden cessation of bile flow.
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Table 1. Five Cases of Biliary Atresia That Were Associated With Meconium Peritonitis Caused by Perforation of Small Bowel Atresia

Length of
Type of Location of Type of Length of Small Bowel
Case  Sex/Age Meconium Small Bowel Biliary Rouex-en-Y for Digestive Major Problems After Kasai
No. (d)* Peritonitis Atresia TPN Atresia® Limb (cm) Tract (cm) Operation Long-Term Result
1 M/24 Unrecorded lleum Done Type A 50 40 Cholangitis, short bowel Died of cholangitis,
syndrome, wound dehiscence, sepsis
pneumonia, sepsis
2 M/46 Meconium lleum Done TypeB 40 40 Short bowel syndrome, Anicteric, normal
psuedocyst cholangitis, wound infection, growth
enterocutaenous fistula
3 F/66 Meconium lleum Done Type A 25 30 No bile flow after Kasai Waiting for a liver
psuedocyst with cyst operation (Failure of Kasai transplant
operation)
4 F/50 Meconium Jejunum Done Type A 40 100 Short bowel syndrome, Died of liver failure
psuedocyst cholangitis, focal hepatic
infarct, wound dehiscence,
enterocutaenous fistula, TPN-
associated cholestatic
jaundice, liver failure
5 M/41 Meconium Jejunal Done Type A 40 80 Short bowel syndrome, Died of cholangitis
psuedocyst  atresia cholangitis, recurrent

enterocutaenous fistula

*Age at diagnosis of biliary atresia.

The Rouex-en-Y limbs were 25 to 50 cm long (mean, 39evidence of bile excretion into the bowel. A third lapa-
cm), and the remaining small bowels for digestive tractrotomy was performed at 46 days of age. Operative
were 30 to 100 cm in length (mean, 58 cm). Four casegholangiography confirmed the diagnosis of biliary atre-
showed active bile excretion after hepatic portoenterossia (type B)® Hepatic portocholecystostomy and repair
tomy, and one did not. In this case the surgeon did nobf the enterostomy then were performed. The baby
reoperate because he believed that prognosis would haghowed transient bile flow after hepatic portocholecys-
been poor. There were 4 cases of short bowel syndromegstomy, which stopped suddenly at 53 days of age. A
4 of severe postoperative cholangitis, 3 of wound prob<fourth operation was performed at 57 days. Revision of
lems, and 3 of enterocutaneous fistula. Two patients die¢he hepatic portocholecystostomy and hepatic portoen-
of ascending cholangitis and 1 patient of liver failure thatterostomy were conducted with a Rouex-en-Y limb
was aggravated by TPN-induced liver injury; 1 patient isabout 40 cm in length and a 40-cm length of small bowel
waiting liver transplant. Only 1 patient (3.5 years old) for the digestive tract. Parenteral alimentation was nec-
has normal growth and development and an anicterigssary because of the extended duration of the short
status. bowel syndrome. The baby suffered from wound infec-
tion, enterocutaenous fistula, intraabdominal biloma,
short bowel syndrome, and intermittent severe cholangi-
Case 2. A boy weighing 3.39 kg was delivered after tjs. The symptoms related to short bowel syndrome and
34 weeks’ gestation by cesarean section because of fetghp|angitis progressively resolved, and for over 3 years
distress at a branch hospital of Yonsei Medical Centerpe has maintained normal growth and development with
Meconium peritonitis had been diagnosed before birthy,g gietary restrictions. Recent tests indicated that his

and a laparotomy was performed on the day of birthyjjirupin level is normal but that his liver enzymes are
during which cystic meconium peritonitis was found. mildly elevated.

Irrigation and drainage were performed. A second lapa-

rotomy was then performed at 10 days of age, after the Case 4. A girl weighing 2.44 kg was delivered by
baby had been stabilized with parenteral antibiotics andesarean section in another hospital after 37 weeks’
TPN. After the diagnosis of perforated ileal atresia, agestation. Polyhydroamnios, intestinal atresia and meco-
Santulli type enterostomy was performed. After the sechium peritonitis had been diagnosed before birth. The
ond operation, his stools were at first normally coloredfirst laparotomy was performed at 3 days of age and
but they became progressively paler, and jaundice deeghowed perforated jejunal atresia and cystic meconium
ened, essentially caused by conjugated bilirubin, and thigeritonitis. End-to-end jejunojejunostomy was per-
remained high despite the cessation of parenteral alimerformed. The baby was treated with TPN because of short
tation. The patient was referred to the main hospital ofbowel syndrome and small bowel stasis. The color of the
Yonsei Medical Center with suspected biliary atresia.stool initially was dark greenish but this changed to a
Abdominal ultrasonography showed no evidence of arwhitish color as her jaundice deepened. TPN was
extrahepatic bile duct, and a DISIDA scan showed nostopped on the suspicion of TPN-associated cholestatic
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jaundice, but the stool color did not return. Abdominal nitis-induced inflammation of adjacent periductal tissue
ultrasonography and DISIDA scan could not excludecould lead to a severe and protracted inflammatory reac-
biliary atresia. She was transferred to Yonsei Medicaltions, with accompanying fibrosis, causing secondary
Center for further evaluation and treatment. Magneticobliteration of the extrahepatic biliary system.
resonance cholangiography showed no evidence of ex- The diagnosis of meconium peritonitis and perforation
trahepatic bile duct. The second laparotomy at 58 days obf small bowel atresia was apparent in all cases at the
age showed biliary atresia (type A}lepatic portoenter- first operation, but the presence of biliary atresia was not
ostomy was performed with a Rouex-en-Y limb of aboutsuspected. Unfortunately, the gallbladder was not exam-
40 cm in length and a 100-cm length of small bowel forined in all cases during the first operation, and, in
the digestive tract. Even though focal infarction of the particular, the records of the preoperative ultrasonogra-
liver developed (anterior segment of the right lobe) as ghy did not include details of the gallbladder. Because of
postoperative complication, the baby recovered after thghe high incidence of biliary atresia in cases of meco-
operation and passed green stools. However, the stogiym peritonitis, we recommended that the gallbladder
became intermittent_ly acholic becaus_e o_f several attackge examined by preoperative ultrasonography and during
of severe cholangitis. TPN was maintained for an ex+he gperation for meconium peritonitis. The etiology of
tended period because the short bowel syndrome angersistent jaundice and acholic stool after the first oper-
enterocolitis persisted for several months. Howevergion for meconium peritonitis also was difficult to es-
TPN had to be stopped at the age of 5.5 months becausgyjish hecause of the duration of hyperalimentation.
of the aggravation of TPN-associated cholestatic jauntenira| hyperalimentation usually is required for nutri-

dice and liver injury. At the age of 6 months, her body tional support in most cases of meconium peritonitis with

we|ght was only 3.6 kg. She al_so suffered_from Woundintestinal atresia because of the combined effects of short
dehiscence, enterocutaenous fistula, sepsis, and maln

o _ : . owel syndrome and the delayed return of adequate
trition. T he baby deteriorated progressively and died OT!:Jnotility and absorptive capacity. Jaundice in small
liver failure at the age of 6 months.

bowel atresia is not unusual because 20% to 30% of small
DISCUSSION bowel atresia cases also are associated with nonhemolytic
nj]aundicel.3 All our patients were treated using parenteral
hyperalimentation over an extended period in which
transitory obstructive jaundice may be complicated.

reported that 1 patient (0.5%) in 214 with biliary atresia Another dlfflculty_experlenced W'th these pg’qents n-
was operated on because of meconium peritonitis from Xolved the prev_entlon of ascending chc_JIangms dunng
perforation associated with jejunal atresia. According to?"d after he;:janc p_orto;zr;terosltomy._ Th|(sj developed in
the Japanese Biliary Atresia Registry between 1989 and Patients and persisted for a long time despite aggres-

1999, 6 patients (0.5%) in 1,198 with biliary atresia wereSIV€ treatment and resulted in the deaths of 2 patients.
associated with meconium peritonitis (Ohi, personaIThe patient in case 3 did not have cholangitis because

communication). Kishida et # also reported 2 cases of N€ré was no active bile flow after hepatic portoenteros-
meconium peritonitis (2.4%) in 84 cases of biliary atre-©0MY- During the hepatic portoenterostomy the decision
sia, which is in close agreement with the incidence ofWhether to save the small bowel for the digestive tract to
meconium peritonitis in biliary atresia (2.9%) found in Prevent short bowel syndrome or to make a Rouex-en-Y

the current study. These incidences of meconium peritolCOP 1ong enough to prevent ascending cholangitis is
nitis in biliary atresia, including ours, are substantially difficult. To decrease the risk of cholangitis, we made a
higher than the reported incidence of meconium peritoJong Rouex-en-Y limb, of more than 60 cm in length,
nitis, approximately 1 in every 35,000 live birtks, Without any other modification for ordinary biliary atre-
which includes cases of cystic fibrosis. Neonatal biliarysia cases. However, the Rouex-en-Y loop could not be
atresia generally was believed to be an early developmade long enough in our cases because of a preexisting
mental malformation. However, there are both clinicalshort bowel. Numerous modifications of intestinal con-
and morphologic arguments that seemingly contradicguits have been reported to prevent reflux in biliary
this early maldevelopment hypothesis. More recently reconstruction, but none has proven entirely satisfactory
the consensus opinion is that small bowel atresia idn terms of eliminating cholangitis:-2* Appendico-duo-
caused by an ischemic lesion that occurs during the lateflenostom$? was used to prevent reflux cholangitis and
stage of pregnancig. We suggest that biliary atresia may save the entire small bowel. Despite a lack of experience
be related to a dynamic, acquired inflammatory processvith this procedure, we think that it can be used in this
associated with meconium peritonitis that starts late inspecial association.

utero, and progresses postnatally. The meconium perito- We believe that bacterial overgrowth in the small

The association between biliary atresia and meconiu
peritonitis from perforation of small bowel atresia has
been reported by several investigatdits. Oh et af
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bowel, a well-recognized problem in children with short close relationship between biliary atresia and meconium
bowel syndromé? may be another risk factor of ascend- peritonitis caused by small bowel atresia perforation, and
ing cholangitis in our cases. Another area of concerrthat the combination of these major problems is associ-
involves the management of short bowel syndrome imated with poor outcome. Moreover, it proved difficult to
biliary atresia, which requires extended TPN, and alsananage the nutritional requirements of patients and to
has been shown to increase the risk of cholestasis leadingevent ascending cholangitis. Although we are not able
to liver cirrhosis, sepsis, and increased risk of mortality.to detail the ideal management of this rare condition, we
We believe that TPN-associated liver injury was thebelieve that hepatic portoenterostomy should still be
cause of death in case 4. considered as the primary surgery, because we achieved
We believe that our investigation shows that there is al good result (case 2).

REFERENCES

1. Davenport M, Savage M, Mowat AP, et al: The biliary atresia  12. Oslon MM, Luck SR, Lloyd-Still J, et al: Spectrum of meco-
splenic malformation syndrome. Surgery 113:662-668, 1993 nium disease in infancy. J Pediatr Surg 7:479-481, 1982

2. Morecki R, Glaser JH, Balisteri WF, et al: Biliary atresia and  13. De Lorimier AA, Fonkalsrud EW, Hays DM: Congenital atresia
reovirus type 3 infection. N Engl J Med 307:481-484, 1982 and stenosis of the jejunum and ileum. Surgery 65:819-827, 1969

3. Jenner RE: New perspectives on biliary atresia. Ann R Coll Surg 14. Endo M, Katsumata K, Yokoyama J: Extended dissection of the
Eng 60:367-374, 1978 porta-hepatis and creation of an intussuscepted ileocolic conduit for

4. Miyano T, Suruga K, Suda K: Abnormal choledochopancreati- Piliary atresia. J Pedaitr Surg 18:784-793, 1983

coduodenal junction related to etiology of infantile obstructive jaundice 1°- Chiba T: Bile duct reconstruction with an ileocecal intestinal
diseases. J Pediatr Surg 14:16-26, 1979 graft to prevent postoperative cholangitis. Jpn J Soc Pediatr Surg

10:611-618, 1974
16. Freund H, Berlotzky Y, Schiller M: The ileocecal segment: An

observations and reflections upon its natural history. J Pediatr Sur% - . ) ; )
12:977-982, 1977 132?2% conduit for hepatic portoenterostomy. J Pediatr Surg 14:169-

6 qudlng BH..ConS|derat|0n of the pathogenesis of neongtal hgp- 17. Kaufman BH, Luck SR, Raffensperger JG: Evolution of a
atitis, biliary atresia and choledochal cyst. The concept of mfam"evalved intestinal conduit. J Pediatr Surg 16:279-283, 1981
obstructive cholangiopathy. Prog Pediatr Surg 6:113-139, 1974 ’ ) ' S .

- ) ) . . 18. Donahoe PK, Hendren WH: Roux-en-Y on-line intussusception
) 7. Gautier M, .Jehan P, Odiee M: H'Stplog'_c study ,Of biliary _to void ascending cholangitis in biliary atresia. Arch Surg 118:1091-
fibrous remnants in 48 cases of extrahepatic biliary atresia: Correlatlor1094’ 1983
with postoperative bile flow restoration. J Pediatr 89:704-709, 1976 19. Reynolds M, Luck SR, Raffensperger JG: The valved conduit

8. Sigalet DL: Biliary tract disorders and portal hypertension, in prevents ascending cholangitis: A follow-up. J Pediatr Surg 20:696-
Aschcraft KW (eds): Pediatric Surgery. Philadelphia, PA, Saunders,mz, 1985
2000, pp 580-596 20. Shin WKT, Zhang JZ: Antirefluxing Roux-en-Y biliary drainage

9. Ohi R, Koike N, Hanamatsu M, et al: Associated anomalies infor hepatic portoenterostomy: Animal experiments and clinical expe-
infants with hepatobiliary diseases. Jpn J Pediatr Surg 15:595-601sience. J Pediatr Surg 20:689-692, 1985
1983 21. Lilly JR, Stellin G: Catheter decompression of hepatic porto-

10. Fee CLR, Cuendet A, Berclaz J: An unusual association of cholecystostomy. J Pediatr Surg 17:904-950, 1982
small bowel atresia and biliary atresia: A case report. J Pediatr Surg 22. Crombleholme TM, Harrison MR, Langer JC, et al: Biliary
18:136-137, 1983 appendico-duodenostomy: A nonrefluxing conduit for biliary recon-

11. Kishida Y, Ito T, Nagaya M, et al: Three cases of biliary atresia struction. J Pediatr Surg 24:665-667, 1989
associated with small bowel atresia. Ann Rep Nagoya Univ Br Hosp 23. Weber TR: Enteral feeding increases sepsis in infants with short
22:17-23, 1988 bowel syndrome. J Pediatr Surg 30:1086-1088, 1995

5. Bill AH, Haas JE, Foster GL: Biliary atresia: Histopathologic



