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Wolman’s Disease*

A Case Report With Lipid, Chromosome and Electron-
microscopic Studies
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olman’s disease, a rare abnormality of lipid metabolism, was first

described by Abramov, Schorr, and Wolman under the title of “Gene-
ralized xanthomatosis with calcified adrenals” in 1956'. Wolman
and colleaques?, by studying two affected sibs of the original case,
reported that the liver, spleen, and adrenals in this disease contained
greatly increased amounts of cholesterol and neutral fat. With the sug-
gestion of Crocker et.al.3in 1965 this entity was named Wolman’s
disease. Patrick, Lake and Young*%¢ have recently demonstrated
a total deficiency of acid lipase activity, directed toward the hydrolysis
of triglycerides and cholesterol esters. This discovery could help in the
explanation of significant biochemical features of this disease.

This rare disease usually becomes clinically evident in the first weeks
of life and is characterized by gastrointestinal symptoms, failure to thri-
ve, hepatosplenomegaly, steatorrhea, calcification and enlargement of
the adrenals and death before 6 months of age.!#:? However, some cascs
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arc reported with the biochemical and histological features identical to
those of the acute infantile form of the discase, but have a later onset and
less severe and more prolonged course.® 8

In this communication we would like to present the 26th case of
Wolman’s discase,% 7. %1% the first in a Turk in whom the diagnosis was
well established with morphologic and chemical studies of liver biopsy
material.

Case Report

S.K. (HCH 490002), a 45 day-old female infant, was admitted to
Hacettepe Children’s Medical Center because of a protuberant
abdomen and vomiting since birth. Jaundice was noticed on the 4th
day after birth and hepatosplenomegaly was verified by the doctor, at
6 days of age. Three days prior to admission to this hospital diarrhea
started and the enlargement of the abdomen became more prominent.
She was the product of a normal full-term pregnancy with an unevent-
ful delivery. The parents were first cousins and their first child died
before reaching three months of age, with very similar complaints, and
hepatosplenomegaly confirmed by the doctor (Figure 1).
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Figure 1
Family pedigree of the paticnt with Wolman’s Disease (arrow indicates the propositus)
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are consistently demonstrated by X-ray examination, is the most striking
feature of this discase. Anemia usually appears early and becomes more
severe as the disease progresses. Intracytoplasmic and intranuclear va-
cuolization of peripheral lymphocytes, lipid laden histiocytes and large
number of foam cells in the bone marrow are usual findings. Liver func-
tion tests are frequently abnormal, malabsorption, especially fat malab-
sorption, and depressed adrenal responsiveness are well documented. Al-
though the clinical picture is fairly characteristics, the diagnosis should
be made by chemical analysis of the stored lipids.”

Patricks, Lake and Young have demonstrated a deficiency of acid
esterase activity in the liver, spleen and leukocytes of these patients.46
Because of the deficiency of this enzyme it is probable that the catabolism
of cholesterol ester and triglycerides is blocked at the step at which fatty
acids are cleaved from the molecules; so cholesterol esters and triglyreri-
des accumulate in many cells, especially in lysosomes throughout the
body. It seems that heterozygotes could also be detected by the assay of
acid esterase activity in the leukocytes.® Its activity is so low in cord blood
leukocytes of the patients that the diagnosis can be madde at the time of
birth. Prenatal evaluation of the offspring of known carriers by the appli-
cation of acid esterase activity assays to the aminiotic fluid after 14 weeks
of pregnancy is a new approach for diagnosis.® Data obtained from skin
fibroblast culture of the patients might be adopted for intrauterine diag-
nosis of the disecase by amniocentesis.!3

Low values of « and B-lipoproteins®!%!4 and some changes of
fatty acid pattern in the tissue lipids!3 !> have been reported. These
findings do not seem to be related to the pathogenesis of the disease;
most likely it is the result of the metabolic changes, or diet.!3 In two
patients with this disease greatly reduced concentrations of bile acids,
phospholipid, and cholesterol in the bile were also shown.!3

Chemical analysis of the lipids in the liver, clinical, his tological,
and X-ray findings of this patient does not leave any doubt that she had
Wolman’s disease. It should be pointed out that triglycerides and choles-
terol ester concentrations in the liver of this patients were found to be
much higher than the previously reported values. Abnormalities of
liver function tests are expected and jaundice was observed in a few pa-
patients.? 3. 15 But in this case, as in the case of Kamalian et. al.!? jaun-
dice was associated with liver failure and hemorrhage. Death in Wolman’s
disease, unlike in our patient, is generally related to bronchopneumonia
or impairment of instestinal absorption, with diarrhea, and nutritional
failure.
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This patients’ parents were first cousins, which is supportive of
recessive inheritance of the disease as mentioned in only two families? !6
Chromosomal analysis of the patient was normal as was reported only
once previously.!® Ultrastructural studies of the spleen and liver were
very similar to the findings of two reported cases.® !? Although Marshall
etal.® and Barson? demonstrated large amounts of ceroid in the involved
tissues, the electron microscopical findings of this entity do not look
like other ceroid storage diseases, such as sea-blue histiocyte disease.!8
Wolman’s disease by electron microscopy is quite easily distinguished
from Niemann-Pick’s disease,!? which should be considered in the dif-
ferential diagnosis. Of course, chemical determinations which were car-
ried out in this patients are more essential in the differential diagnosis of
these entities. Unfortunately acid esterase could not be assayed either
in the patients’ liver and spleen, or in the leukocytes of the parents to
provide evidence for their heterozygosity. Since their first baby most
probably had also had Wolman’s disease, the occurence of disease, in
this patient was not a new mutation.

Summary

A case of Wolman’s disease is reported in a Turkish infant, in whom
the diagnosis was verified by the chemical composition of the lipid in
the liver and the spleen. The parents were first cousins and the patient
died due to hemorrhages and liver failure. Hepatosplenomegaly was
documented on the 6th day of life and a protuberant abdomen was no-
ticed at birth. Typical adrenal calcifications were shown at 45 days of
age. Chromosomal studies did not disclose any abnormality and electron-
microscopic examination of the liver and the spleen showed typical lyso-
somal lipid storage and cholesterol crystals.

REFERENCES

1. Abromov, A., Schorr, S., and Wolman, M.: Generalized xanthomatosis with cal-
cified adrenals. Amer. J. Dis. Child. 91: 282, 1956.

2. Wolman, M., Sterk, V. V., Gatt, S., and Frenkel, M.: Primary familial xantho-
matosis with involvement and calcification of the adrenals. Pediatrics., 28: 742,
1961.

3. Crocker, A. C., Vawter, G. F., Neuhaser, E. B. D., and Rosowsky, A.: Wolman's
Disease; Threce new patients with a recently described lipidosis. Pediatrics, 35:
627, 1965.

4. Patrick, A. D., and Lake, B. D.: Deficiency of acid lipase in Wolman’s disease. Na-
ture, 222: 1067, 1969.

5. Lake, B. D,, and Patrick, A. D.: Wolman’s Disease: Deficiency of E 600-resistant
acid esterase activity with storage of lipids in lysosomes. J. Ped. 76: 262, 1970.



66

10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

THE TURKISH JOURNAL OF PEDIATRICS

. Young, E. P., and Patrick, A. D.: Deficiency ofacid csterase activity in Wolman’s

disease. Arch. Dis. Child 45: 664, 1970.

. Sloan, H. R., and Fredrickson, D. S.: Wolman’s Disease. The Metabolic Basis of

inherited disease. (3rd edition). eds. Stanbury, Wyngaarde, Fredricson, McGraw-
Hill Co. 1972. pp: 808.

. Marshall, W. C., Ockenden, B. G., Fordbrooke, A. S., and Cuming, J. N.: Wolman’s

Discase, A rare lipidosis with adrenal calcification. Arch. Dis. Child 44: 331, 1969.

. Barson, A. J.: Wolman’s Disease. Arch. Dis. Child. 45: 710, 1970.

Kamalian, N., Dudley, A. W. Jr., and Beroukhim, F.: Wolman’s Disease with jaun-
dice and subarachnoid hemorrhage. Amer. J. Dis. Child. 126: 671, 1973.

Hsia, D. Y., Inouye, T.: Inborn Errors of Metabolism, Year Book. Medical Pub-
lisher, Inc. (2nd). 1966. Vol. 2 p: 193.

Metites, S., and Faulkner, R. W.: Total and free cholesterol, annual of practical
micro and general procedures in clinical chemistry. (ed.) 1962, p. 139.
Kyriakides, E. C., Filippone, N., Paul B., Grattan, W., and Balint, J. A.: Lipid
studies in Wolman’s disease. Pediatrics. 46: 431, 1970.

Eto, Y., Kitagawa, T. : Wolman’s disease with hypolipoproteinemia and acan-
thocytosis: Clinical and Biochemical observations. J. Ped. 77: 862, 1970.
Konno, T., Fujii, M., Watanuki, T., and Koizumi, K.: Wolman’s diseases The
first case in Japan. Tohoku, J. Exp. Med. 90: 375, 1966.

Raafat, F., Hashemia, M. P., Abrishami, M. A.: Wolman’s Disease: Report of
two new cases with a review of the literature. Amer. J. Clin. Pathol. 59: 490, 1973.

Lough, J., Fawcett, J., and Wiegensberg, B.: Wolman’s Disease: An electronmic-
roscopic histochemical and biochemical study. Arch. Path. (Chicago). 89: 103,
1970.

Ozsoylu, S., Kocak, N., and Berkel, I.: Sca Blue histiocyte syndrome. Acta. Pediat.
Scand. 63: 147, 1974,

Kerse, 1., Ozsoylu, S., Berkel, 1., and Ataman, E.:Niemann-Pick’s disease (a case
report with histological, biochemical, and ultrastructural studies of the spleen and
liver. Hacettepe Bulletin of Medicine Surgery. 5: 9 1972,



