
educed activity of lysosomal acid lipase (LAL)
isoenzyme A (synonym: acid esterase) is

expressed in 2 clinical phenotypes. The relatively
benign form, cholesterol ester storage disease, is
usually diagnosed in adults. The severe disorder that
affects infants is known as Wolman’s disease.1 In
both conditions, LAL deficiency leads to the
accumulation of cholesterol esters and triglycerides
(the enzyme substrates) in organs and tissues.1,2 The
structural gene encoding LAL is located on
chromosome 10q23.2 - q23.3.3 Different types of
LAL gene mutations that determine the clinical
phenotypes have been determined.4 Abramov et al5
and Wolman et al6 published the first reports of the
lysosomal disorder that bears the name of Wolman.
This is a rare, autosomal recessive, lipid storage
disorder. Clinically, it is characterized by onset in
early infancy with severe diarrhea, vomiting, mal-
absorption, cachexia and hepatosplenomegaly.1,2,5,6 A
special radiologic feature is bilateral adrenal
enlargement with calcification.1,2 Hematological
abnormalities consist of progressive anemia,

The clinical, laboratory and cytological features of 2 Bahraini infants with Wolman’s disease are described. While one of
the cases showed the classical diagnostic features, the other case exhibited a few atypical features such as lack of adrenal
calcification and unusual morphology of vacuolated marrow macrophages. Literature review shows that this disorder may
not be rare in this region.

Keywords: Wolman disease, lysosomal acid lipase, adrenal calcification. 

Saudi Med J 2002; Vol. 23 (5): 597-601

R presence of vacuolated leucocytes in peripheral
blood smears (polymorphs, lymphocytes and
monocytes), and lipid-laden histiocytes or foam cells
in the marrow.1,2,7 The disease is almost always fatal
before the age of one year. In this report, we describe
the clinical and morphological aspects of 2 Bahraini
infants with this disorder.

Case Report. Patient one. A 16-hour old male
baby, born normally at full-term, was admitted to the
neonatology unit with abdominal distention, noticed
a few hours after birth and non-projectile
regurgitation. There were no dysmorphic features
and meconium was passed normally. Abdominal
girth was 36 cm, there was no organomegaly, and the
abdominal skiagram was normal. The baby improved
with supportive measures and was discharged after 6
days. At the age of 9 weeks the baby was re-admitted
with a history of recurrence and increasing frequency
of vomiting and watery diarrhea. Examination
revealed mild dehydration, pallor, abdominal
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distention, and a palpable liver 2 cm below the costal
margin. Laboratory tests revealed the following:
Hemoglobin 8.5 g/dl, packed cell volume (PCV)
0.26, platelets 456 x 109/l, white blood cell (WBC)
15.3 x 109/l, mean corpuscular volume (MCV) 73 fl,
mean corpuscular hemoglobin (MCH) 23 pg, mean
corpuscular hemoglobin concentration (MCHC) 31
g/dl, reticulocytes 1%, microcytic, hypochromic red
blood cells (RBC) and target cells. Blood
biochemistry tests showed normal results except for
mild hypoalbuminemia (25 g/dl). Stool examination
showed numerous fat globules. Blood, urine and
stool cultures were negative. During the next few
weeks, there was a progressive wasting with loose
skin folds, wizened facies and increasing abdominal
girth with intermittent passage of watery and foul-
smelling stools. Radiological investigations showed
distended bowel loops but no features of obstruction.
No adrenal calcification was seen. Ultrasound (US)
examination of the abdomen revealed splenomegaly
and marked hepatomegaly with no focal lesions and
diffusely increased hepatic parenchymal
echogenicity suggestive of fatty infiltration.
Thickened bowel walls were noted. The peripheral
blood and marrow was examined considering the
possibility of Wolman disease. Neutrophilic series
showed mild left-shift with leukocytosis, some
vacuolated lymphocytes, monocytes, polymorphs
and even occasional metamyelocytes (Figure 1). The
marrow aspirate showed a prominent increase in
macrophages which had marked cytoplasmic
vacuolation. Most of these cells showed the presence
of well-defined, single or several vacuoles of
variable sizes. Occasional macrophages resembled
signet rings with giant vacuoles pushing nuclei to the
periphery (Figure 2). These vacuoles were
sudanophilic. A few foamy macrophages were
present. Some myeloid cells showed cytoplasmic or
nuclear vacuoles, or both. Rare erythroid precursors
also showed cytoplasmic vacuoles (Figure 1). Serum
acid lipase isoenzyme A was markedly reduced at
one u/l (normal range 40-240 u/l). Assay of
peripheral blood leukocytes also showed reduced
acid lipase activity. Evidence of hepatocellular
failure appeared after 6 weeks and was heralded by
gradually rising serum bilirubin and transaminases.
Despite supportive measures, the patient passed
away after 8 weeks of stay in hospital.

Patient 2. A male baby, age 11 weeks, presented
with a one day history of fever, watery diarrhoea and
regurgitant vomiting after feeding. He was found to
have abdominal distension with umbilical hernia,
hepatomegaly of 7 cm and splenomegaly 6 cm below
the costal margin. Initially, there was no jaundice.
There were no cardiovascular, respiratory or
neurological abnormalities. Investigations showed
severe anemia with hemoglobin of 6.4 g/dl and
markedly reduced MCV and MCH. The peripheral
smear showed hypochromia, microcytosis, target

cells, polychromasia and occasional nucleated RBC.
Platelets and leukocyte counts were normal with a
mild left-shift of neutrophils. Hemoglobin
electrophoresis and high performance liquid
chromatography (HPLC) revealed 6% hemoglobin
Bart’s. Biochemical tests showed hypoalbuminemia,
raised cholesterol (6.7 mmol/l), low high density
lipoproteins (HDL) (0.78 mmol/l) and
hypertriglyceridemia (23.3 mmol/l). Cortisol level
was raised (1088 mmol/l) and urinary vanillyl-
mandelic acid (VMA) was normal. Abdominal x-ray
and US studies showed bilateral adrenal enlargement
with retention of the normal shapes and multiple foci
of adrenal calcification (Figure 3). A bone marrow
aspirate showed numerous foamy macrophages and
vacuolated leukocytes (Figure 4). Although acid
lipase levels could not be estimated, the diagnosis of
Wolman disease with associated alpha-thalassaemia
was made on the basis of the typical combination of
clinical and laboratory features. As in the previous
case, clinical deterioration was dominated by
compromised liver function which included jaundice
with rising conjugated bilirubin and transaminases,
coagulopathy and thrombocytopenia. The baby
passed away 6 weeks after admission.

Discussion. The clinical presentations of both
patients were typical of Wolman disease:
presentation in early infancy, abdominal distension,
organomegaly, vomiting, diarrhea and anemia.
Hepatocellular failure with hyperbilirubinemia,
hypoalbuminemia and raised transaminases
dominated the terminal phase with mortality within
the first year of life. Massive deposition of lipids in
tissues is responsible for organ failure. Symmetric
enlargement with calcification of the adrenals is a
diagnostic radiologic feature in most cases and is due
to adrenal necrosis followed by calcium deposition.8
However, at an early stage, only enlargement of the
adrenals may be observed.9 This sign was not
observed in a minority of reported cases.1,10 Two
Bahraini babies with Wolman disease were reported
in 1999.11 Though, acid lipase levels were not
determined for those cases, clinicopathologic
features were sufficient for the diagnosis.
Consanguinity is a common feature in all these
Bahraini cases as well as in reports from the
Kingdom of Saudi Arabia.12 Reports of multiple
affected children of clinically normal parents and the
frequency of  parental consanguinity supports an
autosomal recessive mode of inheritance.
Heterozygous carriers for the condition can be
detected by assay of acid lipase in leukocytes or
cultured fibroblasts where levels are found to be
approximately half of normal.1 Hematological
features in our cases were characterized by the
presence of anemia and morphological abnormalities
in blood and marrow cells. In one case, association
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Figure 2 - Vacuolated marrow macrophages in patient one (arrow).
There were relatively few, well-defined and sometimes
markedly distended vacuoles. One metamyelocyte shows
nuclear and cytoplasmic vacoulation (open arrow). (Wright
stain, x 1000).

Figure 1 - Vacuolated cells in patient one showing a) segmented neutrophil b) lymphocyte c) monocyte d) proerythroblast. (Wright
stain, x 1000).
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Figure 3 - Abdominal x-ray film showing bilateral enlarged and
calcified glands in patient 2.

Figure 4 - Typical foam cells (arrow) and a vacuolated neutrophil band
(open arrow) seen in the bone marrow of patient 2. (Wright
stain x 400).

with alpha-thalassemia accentuated the anemia.
Vacuolated leukocytes were seen in peripheral blood
and marrow smears. This was more obvious in
peripheral blood and bone marrow neutrophils,
monocytes and macrophages. Vacuolated
lymphocytes, erythroid and myeloid precursors were
present in small numbers. Infiltration of marrow by
foamy macrophages, has been commonly noted as a
characteristic feature of the disorder. These cells
were abundant in patient 2. However, in patient one,
the morphology of most macrophages was somewhat
different. This was typified by the presence of fewer
but well delineated and sometimes prominently
distended vacuoles that occasionally pushed the
nucleus to the periphery (Figure 2). This
morphological variation has not been emphasized
previously. Since this case presented very early (soon
after birth) and lacked calcified adrenals, it is
possible that this feature may be related to earlier
presentation. As there is no specific therapy, the
prognosis for patients with Wolman disease is poor.
Recently, successful therapy by bone marrow
transplantation has been reported.13 Lysosomal acid
lipase-gene transfer is a future possibility.14 Wolman
disease has been reported from many countries.1
However, there appears to be a concentration of
cases reported from the middle-east region. These
relate to Jews of Iraqi origin, Arabs of the Galilee
region, Saudi Arabians and one Jordanian case.1,12,15-17

The occurrence of this disorder in Bahrain appears to
confirm the impression that the disorder may not be

rare in this population. Awareness of the clinical,
cytologic and demographic features is important for
practising pediatricians and pathologists in this
region as the diagnosis can be made on the basis of
clinical features and simple radiological and
laboratory investigations in most instances.
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