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PEDIATRIC RADIOLOGICAL CASE

CASE SUMMARY
A 1-month-old female presented to 

our institution with a history of poor 
feeding, diarrhea and a 2-lb weight loss. 
Upon evaluation, the patient was deter-
mined to have severe dehydration, acute 
renal failure, and metabolic acidosis. 
Cornelia De Lange syndrome was ini-
tially suspected by the geneticists due 
to dysmorphic facial features, includ-
ing prominent eyebrows, thin upper lip, 
and smooth philtrum. Imaging revealed 
bilateral adrenal enlargement and cal-
cifications with maintenance of the 
adreniform shape. Bone marrow find-
ings and genetic tests were performed 
and confirmed the diagnosis.

IMAGING FINDINGS
Initial plain radiograph of the abdo-

men for catheter placement demon-
strated dense calcifications in the region 
of the adrenal glands (Figure 1). Sub-
sequent abdominal ultrasound showed 
bilateral enlarged and calcified adrenal 
glands (Figures 2 and 3) which main-
tained their adreniform shape. A CT 

scan of the abdomen and pelvis with 
and without contrast showed bilaterally 
enlarged calcified adrenal glands, hep-
atomegaly with fatty change, spleno-
megaly, and mild ascites (Figures 4-6).

DIAGNOSIS
Wolman disease.
The differential diagnoses include 

neuroblastoma, ganglioneuroblastoma, 
adrenal hemorrhage, granulomatous 
disease/infection, lymphoma, and adre-
nal carcinoma. 

DISCUSSION
Wolman disease was first described 

by Moshe Wolman, a neuropathologist, 
in 1956.1 It is a rare autosomal reces-
sive inborn error of lipid metabolism 
(the gene for this enzyme is located on 
chromosome 10q23.2-q23.3.2) char-
acterized by lysosomal acid lipase 
deficiency. This inborn error of metab-
olism leads to massive accumulation 
of cholesteryl esters and triglycerides, 
particularly within the reticuloendothe-
lial system, the mucosa and outer layers 

of the small intestine, and the adrenal 
cortex.2,3 Cells of the reticuloendothe-
lial system accumulate lipids and trans-
form into foam cells (Figures 7-13), 
which leads to hepatosplenomegaly 
and lymphadenopathy. Bone marrow 
may show foamy macrophages (Figures 
7-13). Definitive diagnosis is made by 
biochemical demonstration of deficient 
lysosomal acid lipase activity.4  Onset 
in older patients has been named cho-
lesteryl ester storage disease.4

Clinical symptoms are nonspecific 
and can include vomiting, steatorrhea, 
failure to thrive, poor weight gain, 
abdominal distension, and abnormal 
neurological development. Hepato-
splenomegaly can be seen due to lipid 
accumulation within these organs, 
although lipid accumulation is wide-
spread. Interestingly, it is usually the 
adrenal glands that are solely calcified, 
with sparing of the adrenal medulla.

Bilateral adrenal enlargement and 
calcification are seen and confined to 
the zona reticularis and inner fasciculata, 
with sparing of the zona glomerulosa, 
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outer fasiculata and medulla.5  This pat-
tern is pathognomonic for Wolman dis-
ease. Cortical location of calcifications 
is likely due to high uptake of low-den-

sity lipoproteins by the adrenal steroid 
synthesizing cells with subsequent 
necrosis. This may prevent the adrenal 
glands from producing essential hor-

mones that can affect blood pressure, 
metabolism and the immune system. 
The small intestine is usually dilated 
with thickened walls, characterized by 

FIGURE 1. Plain radiograph of the abdomen demonstrates 
dense adreniform bilateral calcifications in the region of the 
adrenal glands (arrows).

FIGURE 2. Doppler color ultrasound image of the right adrenal gland demon-
strates echogenic enlarged right adrenal gland with normal adreniform shape 
and no increased vascularity (arrow).

FIGURE 3. Doppler color ultrasound image of the left adrenal gland 
demonstrates echogenic enlarged left adrenal gland with normal 
adreniform shape and no increased vascularity (arrow).

FIGURE 4. Noncontrast axial CT image of the abdomen and pelvis 
demonstrates bilateral adrenal calcifications with maintenance of the 
adreniform shape (arrows).
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FIGURE 5. Contrast-enhanced coronal CT image of the abdomen 
and pelvis demonstrates dense calcification of the enlarged bilateral 
adrenal glands which maintain their adreniform morphology (arrows). 
Fatty changes of the liver as demonstrated by decreased attenuation 
are also noted (asterisk).

FIGURE 6. Contrast-enhanced coronal CT image of the abdomen 
and pelvis demonstrates hepatosplenomegaly and fatty changes of 
the liver (asterisks).

FIGURE 7. Bone marrow aspirate section revealed numerous histio-
cytes with expanded, foamy cytoplasm where several demonstrated 
hemophagocytosis and/or emperipolesis (arrow, Wright-Giemsa x 100).

FIGURE 8. Bone marrow aspirate section revealed numerous histio-
cytes with expanded, foamy cytoplasm where several demonstrated 
hemophagocytosis and/or emperipolesis (arrow, Wright-Giemsa x 100).
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infiltration of foamy histiocytes into the 
lamina propria of the small intestine and 
even the colon.6

Plain radiographs can demonstrate 
bilateral adrenal calcifications as well 
as hepatomegaly. Renal ultrasound can 
demonstrate dense calcifications in the 
enlarged adrenal glands, with main-
tenance of the adreniform shape. CT 
can show dense adrenal calcifications 

and adrenal enlargement. Addition-
ally, hepatosplenomegaly with hepatic 
steatosis can be demonstrated due to 
lipid accumulation. There is usually no 
displacement or distortion of the adja-
cent structures. MRI may show hepa-
tosplenomegaly and bilateral adrenal 
gland enlargement. Bilateral adrenal 
calcifications will show low signal foci 
on both T1- and T2-weighted images.6,7

The differential diagnosis for adre-
nal calcification is extensive. A dis-
tinguishing feature that favors the 
diagnosis of Wolman disease includes 
uniform bilateral enlargement and cor-
tical calcifications. Other conditions 
that cause adrenal calcifications result 
in: a) decreased or normal size (adre-
nal hemorrhage or granulomatous dis-
ease), b) variation of shape and size of 

FIGURE 13. Electron microscopic examination revealed all of the 
histiocytes contain numerous lipid inclusions (arrows) exhibiting the 
peculiar appearance seen with Wolman disease. No well-developed 
cholesterol crystals are encountered but a number of small crystal-
line structures are observed (arrow heads). Images prepared after 
treating with lead citrate and uranyl acetate.

FIGURE 9. Bone marrow clot section revealed 
multiple macrophages with foamy cytoplasm 
where several demonstrated hemophagocyto-
sis and/or emperipolesis (arrows, H&E x 40).

FIGURE 10. Trephine core sample with tra-
becular bone (upper left corner) with efface-
ment of normal marrow with numerous foamy 
macrophages (H&E x 40).

FIGURE 11. Trephine core sample demon-
strated focal effacement of normal marrow 
with foamy macrophages (H&E x 20).

FIGURE 12. Electron microscopic examination revealed all of the 
histiocytes contain numerous lipid inclusions exhibiting the peculiar 
appearance seen with Wolman disease. No well-developed choles-
terol crystals are encountered but a number of small crystalline struc-
tures are observed.
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the adrenal gland, c) or adjacent renal 
displacement (tumors).

Wolman disease is almost always 
fatal in the first year of life, with malab-
sorption and diarrhea representing the 
main cause of demise. Widespread lipid 
accumulation can lead to multi-organ 
failure. Treatment is focused on reduc-
ing specific complications. A fatty-es-
ter-free diet may help with steatorrhea. 
Bone marrow transplantation has had 
mixed results.

CONCLUSION
Wolman disease is a rare condition 

that affects neonates due to an inborn 
error of lipid metabolism. Radiological 
findings of bilateral adrenal enlarge-

ment and cortical calcifications with 
maintenance of the adreniform shape 
are pathognomonic. It is important 
to recognize the disease because it is 
often fatal in the first year of life. 
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