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I-CELL DISEASE’

A Case Report and Review of the Literature
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SUMMARY: Gingor N, Coskun T, Ak¢oren Z, Gaglar M. (Department of Pediatrics,
Hacettepe University Faculty of Medicine, Ankara, Turkey). l-cell disease: a case
report and review of the literature. Turk J Pediatr 1994; 36: 145-152.

A four-month-old female infant having developmental delay, coarse facial features
and dysostosis muiltiplex is reported with a special emphasis on the differential
diagnosis among l-cell disease (ICD). Hurler syndrome and GM1 gangliosidosis. The
lysosomal enzyme studies in cultured skin fibroblasts and serum sample of the
patient certified the diagnosis of ICD.

Foamy cell infiltration of some organs, including the lungs, and microgyria formation
were also noted. Genetic counselling was provided and prenatal diagnosis was
offered to the couple to detect ICD in the next pregnancy. Key words: I-cell disease
dysostosis multiplex, microgyria, prenatal diagnosis.

I-cell disease (ICD, mucolipidosis type Il) is a rare. autosomal recessive lysosomal
storage disorder. It was first described in 1967, and coarse cytoplasmic inclusions
in the cultured skin fibroblasts (designated inclusion cell or I-cell) of two children
were noted!. This disorder has been well defined clinically'6. Manifesting at birth
or in the first few months of life, ICD is characterized by developmental delay,
short stature, coarse facial features with hyperplastic gums, and dysostosis
multiplex clinically2.3.5.6_ Affected patients may also have congenital dislocation of
the hips, inguinal hernias, restricted motion in the shoulders, generalized
hypotonia, thick and tight skin, and hepatomegaly®.6, The disease has a
progressive clinical course resuiting in a fatal outcome at 2-8 years of age
(approximately 4 years). Death usually occurs due to intractable heart failure
and/or pulmonary infection!.2.6,

Histologically, vacuolation of cells is the most characteristic feature in patients
with ICD, and this vacuolation is seen in various types of cells, such as myocardial
fibers, hepatocytes, epithelial cells of renal glomeruli, renal tubular cells, splenic
cells and neurons of the brain2,
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The complete blood count revealed a hemoglobin value of 9.2 g/dl and a
hematocrit value of 27% with hypochromia and anisocytosis in erythrocyte
morphology. Mild leucocytosis (13.000/pl) with a predominance of polymorpho-
nuclear cells and stabs was present. Granulation was observed in the cytoplasm
of lymphocytes. The mean corpuscular volume and transferrin saturation were
below normal, indicating iron deficiency anemia. The urinalysis and serum
electrolytes were within the normal range. The chest roentgenogram revealed
cardiomegaly and a diffuse pulmonary infiltration. The EKG revealed findings
compatible with right ventricular hypertrophy and ST and T changes. Echocardio-
graphy displayed 568 mm of systolic gradient in the mitral valve. Urinary
mucopolysaccharide excretion was normal. Serum and urine amino acids were
normal. Skin specimens for fibroblast culture were obtained. Lysosomal enzyme
studies were performed in cultured skin fibroblasts. The lysosomal enzyme
activities were found to be high in serum and low in fibroblasts (Table I).

Table |I: Lysosomal Enzyme Studies in The
Patient

Activity (mU/mg)

Enzyme

FIBROBLASTS Patient Normal Range

o-lduronidase 0.046 1.36-4.40
B-Glucuronidase 0.464 3.05-7.65

o -Galactosidase 0.109 7.53-14.3

SERUM

o-Ac--Glucosamin 0.9844 0.183-0.697
B-Glucuronidase 13.4236 0.281-1.991
a-Fucosidase 19.6403 1.017-11.13
-Mannosidase 17.8642 0.109-1.173

Hexosaminidase A 10.7205 1.125-4.249
Total Hexosamin 423.694 8.916-27.07

The patient had interesting skeletal findings which may be grouped together
under the term “dysostosis multiplex”. Except for the skull bones, the skeleton
was characterized by a low density and an abnormal texture which gave a fibrillar
or lacunar appearance to the bones. The roentgenographic findings of the patient
will now be summarized, beginning from the proximal:
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MPS [-H usually have macrocranium and they are usually tall (in contrast to our
patient), but the coarse facial features are also seen in Hurler syndrome. Presence
of a marked gum hypertrophy and the detection of normal excretion of urinary
mucopolysaccharides made this diagnostic consideration less likely. The radiog-
raphic findings in our patient were consistent with dysostosis multiplex. The early
onset of clinical findings and no detection of a cherry red spot in the macula were
against the diagnostic consideration of GM1 gangliosidosis in our patient. As GM1
gangliosidosis presents with the same skeletal changes as mucolipidosis type Il,
radiologic differentiation between these conditions was not possible.

Biochemically, elevated serum levels of many lysosomal enzymes, decreased
intracellular activities of some of them and normal excretion of urinary
mucopolysaccharides characterizes |-cell disease (ICD)3.4. The primary defect in
ICD is a deficiency of a specific N-acetylglucosamine phosphotransferase. This
enzyme phosphorylates newly formed lysosomal enzymes and generates the
common phosphomannosyl recognition markers of lysosomal enzymes. Thus,
lacking these phosphate groups that serve as a recognition marker, the newly
synthesized enzymes do not enter the lysosomes but are excreted from the cell.
This explains the striking elevation in the serum levels of lysosomal hydrolases
and their deficiency in fibroblasts associated with ICD. Other body fluids (tears,
amniotic fluid, etc.) also show this increased activity of several lysosomal
enzymes. On the other hand, some cells and tissues do not express the
lysosomal enzyme deficiency (leukocytes) and others express it partially (liver,
brain)3.6,

For the definite diagnosis and differentiation of the two conditions (GM1
Gangliosidosis and ICD), lysosomal enzyme studies were required in cultured
fibroblasts, culture medium and serum. When this enzymatic study was
performed, the lysosomal enzyme activities were found to be high in serum and
low in fibroblasts. The diagnosis of ML-ll (ICD) was confirmed in our patient in this
way.

The death of patients with ICD occurs mostly due to intractable pulmonary
infections or cardiac failure2.6, The same occurred in our patient despite the effort
to cure her. No cardiac abnormality was detected in our patient except for a
systolic gradient of 58 mm in the mitral valve. On the other hand, the relation
between histological changes in the lungs and the cause of death in ICD patients
is still being investigated2. Characteristic foamy changes in the organs such as the
heart, kidneys, liver, spleen and brain have been reported in the literature2, The
changes in the glomerular epithelium of the patient’s kidneys were in accordance
with those reported in the literature. Foamy changes in the alveolar epithelium of
the lungs is a relatively rare finding in the literature which attracts attention
especially when recurrent respiratory infections are being considered as a major
cause of death in ICD; this rare finding is also found in our patient. In addition,
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marked microgyria formation was observed in the frontal lobe of the cerebrum of
our patient. To the best of our knowledge, this finding has not before been
reported in |ICD patients; this may be a new finding in ICD patients.

The importance of recognizing the index case in metabolic diseases is once more
emphasized by this case report. This family was provided with thorough genetic
counseling; thus the next pregnancy was evaluated in utero. Since the fetus was
found to be affected, the pregnancy was terminated.
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