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Case Letter

To the Editor:
A 1-year-old adopted boy presented to the dermatol-
ogy clinic for evaluation of pruritus and yellow papules 
on his palms. The patient was born at term without 
complications. The medical history of his biological 
parents was unknown. He developed jaundice at 
10 weeks of age. Laboratory evaluation revealed 
coagulopathy, hypercholesterolemia (total choles-
terol, 1362 mg/dL [reference range, 200 mg/dL];
low-density lipoprotein, 1294 mg/dL [reference 
range, 65–180 md/dL]; high-density lipoprotein,  
20 mg/dL [reference range, 30–70 mg/dL]; triglycer-
ides, 242 mg/dL [reference range, 45–155 mg/dL]) 
and abnormal liver function tests (alkaline phos-
phatase, 813 U/L [reference range, 33–131 U/L]; 
-glutamyltransferase, 1066 U/L [reference range, 
65 U/L]; aspartate aminotransferase, 97 U/L [refer-
ence range, 20–48 U/L]; alanine aminotransferase, 
194 U/L [reference range, 35 U/L]; total bilirubin, 
19 mg/dL [reference range, 0.1–1.2 mg/dL]). A liver 
biopsy revealed pathologic findings worrisome for 
biliary atresia, and a Kasai procedure (hepatopor-
toenterostomy) was performed. Unfortunately, the 
Kasai procedure did not result in clinical improve-
ment. His degree of hypercholesterolemia also was 
inconsistent with a diagnosis of biliary atresia, 
leading to an evaluation for Alagille syndrome. 
An extensive evaluation for Alagille syndrome was 
undertaken and was negative for triangular facies as 
well as abnormalities of the cardiovascular system, 
pulmonary vessels, vertebrae, or eyes. 

Cutaneous examination revealed jaundice and 
scleral icterus. Figure 1 illustrates the white and 
yellow, soft, 3- to 6-mm papules over the extensor 
surfaces of the elbows consistent with tuberous xan-
thoma. Figure 2 shows the white 2- to 3-mm papules 

on the bilateral inner canthi. Figure 3 reveals the 
linear white plaques filling the palmar creases, con-
sistent with xanthoma striatum palmare.

The patient underwent a liver transplant shortly 
thereafter. Within four months of his transplant 
he had complete resolution of the xanthomas. 
Pathologic examination of his native liver revealed 
severe cholestasis, duct loss with a lower than normal 
interlobular duct to portal tract ratio, and fibrosis. 

Based on the histologic finding of paucity of 
the interlobular bile ducts and the absence of clini-
cal features of Alagille syndrome, the patient was 
diagnosed with nonsyndromic paucity of the inter-
lobular bile ducts (NS-PILBD). The family decided 
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Figure 2. White 2- to 3-mm papules on the bilateral 
inner canthi consistent with xanthomas.

Figure 1. Soft, 3- to 6-mm, white and yellow papules 
on the extensor surfaces of the elbows consistent with 
tuberous xanthoma.CUTIS 
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to postpone genetic testing for mutations of JAG1 
(jagged 1) and NOTCH2 (notch 2), known etiologic 
mutations in Alagille syndrome. 

Paucity of the interlobular ducts is divided into  
2 categories: (1) syndromic paucity of the interlobu-
lar bile ducts, also known as Alagille syndrome, and 
(2) NS-PILBD. Alagille syndrome is an autosomal-
dominant disorder with variable penetration result-
ing from mutations in the notch ligand JAG1 or 
the notch receptor NOTCH2, encoded on chromo-
some 1 and 20, respectively.1,2 Seventy percent of 
cases result from sporadic mutations.1,3 In addition 
to histologic documentation of paucity of inter-
lobular ducts, diagnosis of Alagille syndrome requires  
3 of 5 additional criteria: chronic cholestasis, trian-
gular facies, cardiovascular or pulmonary vascular 
abnormalities, vertebral arch defects, and posterior 
embryotoxon.1,3,4 Children with Alagille syndrome 
have increased levels of total cholesterol; triglyc-
erides; phospholipids; low-density lipoprotein cho-
lesterol; apolipoprotein E; and a lipoprotein unique 
to cholestatic states, lipoprotein-X.5,6 Xanthomas, 
including xanthoma striatum palmare, have been 
reported to occur in children with Alagille syn-
drome, and reports of complete resolution of xan-
thoma following a liver transplant also have been 
published.3,5,7-11 Although the etiologic mutations in 
Alagille syndrome are known, they are not currently 
included in the diagnostic criteria.7 

Nonsyndromic paucity of the interlobular bile 
ducts is a less well-defined entity that has been 
associated with congenital metabolic diseases; viral 

infections; congenital syphilis; trisomy 18 and 21; 
cystic fibrosis; a1-antitrypsin deficiency; and Ivemark 
syndrome, which has been linked to congenital 
asplenia and heterotaxy without characteristic cuta-
neous features.12 Approximately 50% of NS-PILBD 
cases are considered idiopathic.12-14 None of the case 
series of NS-PILBD to date described xanthomas 
in their patients. None of the patients diagnosed 
with idiopathic NS-PILBD had genetic testing for 
the JAG1 or NOTCH2, the etiologic mutations of 
Alagille syndrome. Therefore, it is unknown if idio-
pathic NS-PILBD is a subclinical variant of Alagille 
syndrome or a separate disease entity. 

Nicole Fett, MD
Joyce M. Teng, MD, PhD
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Figure 3. Linear white plaques filling the palmar creases 
consistent with xanthoma striatum palmare.
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