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Mucopolysaccharidosis type VII associated with
hydrops fetalis: histopathological and
ultrastructural features with genetic implications

A J Molyneux, E Blair, N Coleman, P Daish

Abstract
A case of mucopolysaccharidosis type VII
(MPS VII, P glucuronidase deficiency)
causing fatal hydrops fetalis in the third
trimester is presented. The diagnosis was
suspected on histopathological examin-
ation by the presence of foam cells in
many of the viscera and foamy change in
the placental Hofbauer cells. Electron
microscopy showed empty cytoplasmic
inclusion bodies within macrophages and
in the Hofbauer cells. Enzyme assay of
cultured fibroblasts showed markedly de-
ficient P glucuronidase activity, thus con-
firming the diagnosis. A detailed and
thorough histopathological examination
of hydrops fetalis cases is important to
detect subtle features of inherited meta-
bolic disorders. Use of a structured
necropsy protocol is recommended for
cases of non-immune hydrops. Electron
microscopy is a useful adjunct to light
microscopy in cases where an inherited
metabolic disorder is suspected. Precise
necropsy diagnosis is important as there
are implications for genetic counselling
and possible prenatal diagnosis in subse-
quent pregnancies.
(7 Clin Pathol 1997;50:252-254)

Keywords: mucopolysaccharidosis type VII; hydrops
fetalis; electron microscopy.

Case report
This boy was the second child of healthy unre-
lated parents. Their first child, a girl aged three
years, is well. The boy was delivered by caesar-
ean section for fetal distress at 32 weeks' gesta-
tion. Birth weight was 3.06 kg (3.6 standard
deviations above the mean). Gross hydrops was
noted and there was no detectable heart beat.
Attempts at resuscitation were unsuccessful.
Initial investigations including direct Coombs
test, haemoglobin electrophoresis, and parvo-
virus B 19 IgM tires revealed no obvious cause
for the hydrops.

PATHOLOGICAL FINDINGS
External examination confirmed a grossly
hydropic male baby. Assessment of the facies
was complicated by oedema but it was not
obviously abnormal. Internal examination re-
vealed a dilated heart and pulmonary hypopla-
sia (combined weight 10.6 g, expected 34±11
g; lung/body weight ratio 0.003). The liver was
pale and slightly enlarged (82.4 g, expected
65±22 g) and there was splenomegaly (19.6 g,
expected 4.1±2.1 g). There were blood stained
pleural and peritoneal effusions and there was
fresh haemorrhage into soft tissues in the neck
and mesentery. Other gross features were
unremarkable and there were no malforma-
tions.
The placenta was large (fixed weight 765 g)

but otherwise appeared grossly normal.
Microscopic examination showed finely

vacuolated interstitial foamy cells present in
many organs, but most noticeably in the
spleen, lung, myocardium, bowel mucosa, and
bone marrow (fig 1). Similar vacuolation was
seen in hepatocytes, proximal convoluted
tubules, and cerebral cortex, probably in
microglial cells. The placenta also showed a
subtle vacuolation of villous Hofbauer cells and
a normal appearance of the cytotrophoblast,
features suggestive of MPS VII. Electron
microscopy of lung tissue showed numerous
mainly empty cytoplasmic vacuoles (fig 2).
Although not specific, the ultrastructural find-
ings also suggested the possibility of a meta-
bolic storage disorder.
The diagnosis ofMPS VII was confirmed by

quantitation of enzyme activity in cultured
fibroblasts. [ Glucuronidase enzyme activity
was negligible (0.27 nmol/h/mg protein, nor-
mal range 48-360 nmol/h/mg protein). Con-
trol enzymes ([ galactosidase and a fucosi-
dase) showed activity within their normal
ranges.

Discussion
A wide variety of conditions may give rise to
non-immune hydrops fetalis, and a structured
approach to the perinatal necropsy is therefore
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Figure 1 A section of rib with scattered macrophages within the bone marrow
showingfine cytoplasmic vacuolation (haematoxylin and eosin, high power).

Figure 2 Ultrastructural appearance ofpulmonary capillary. Vacuoles are prc
the leucocyte and in the endothelial cells (arrowheads). Most vacuoles appearec
although some contained floccular material and others a few lamellae (x 33909
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Mucopolysaccharidosis type VII
autosomal recessive condition whi

from a deficient function of the enzyme
- glucuronidase.' This glycoprotein is required

.;\--for the hydrolysis of glucuronic acid residues
from the non-reducing termini of glycos-
amuroglycans of lysosomes. Deficiency of glu-
curonidase results in the accumulation of
glycosaminoglycans in many organs and in-

<-t creased urinary excretion of glycosaminogly-
cans.
The 1B glucuronidase gene has been mapped

to 7q and has been isolated and characterised
,e,, by molecular genetic studies.4 Twelve separate

disease causing mutations have been identified
and this molecular heterogeneity may in part
explain the variable onset from the perinatal
period to early childhood.5 Those affected may
present with hydrops fetalis or later with Hurler
features.6`8
The pathological features of MPS VII have

not been studied extensively. The degree and
spaces distribution of cellular vacuolation within

organs appears to be variable, but the liver and
spleen have been reported as showing the
changes consistently.' Vacuolation of chorionic
villous Hofbauer cells in the presence of a nor-
mal cytotrophoblast layer is a microscopic fea-
ture which should alert the pathologist dealing

;, ~with a case of hydrops to a probable diagnosis
'i of an inherited metabolic disorder. In this con-

text, this pattern ofvacuolation within the chor-
ionic villus is characteristic of MPS VII, but
other metabolic disorders (notably GM, gang-
liosidosis, sialidosis, and mucolipidosis II) may
show vacuolation of the cytotrophoblast with
less conspicuous villous Hofbauer cells.2

kt A diagnosis of MPS VII following necropsy
examination has important implications for
future pregnancies. Prenatal diagnosis is now
possible following chorionic villus sampling or

F amniocentesis by f glucuronidase assay or
direct gene analysis.'0
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Hashimoto's thyroiditis associated with urticaria
and angio-oedema: disappearance of cutaneous
and mucosal manifestations after thyroidectomy

Antonio Amoroso, Pierluigi Garzia, Cynthia Pasquarelli, Giuseppe Sportelli,
Antonella Afeltra

Abstract
A 60 year old woman affected by Hashi-
moto's thyroiditis presented with a history
of recurring episodes of urticaria and
angio-oedema. Clinical and laboratory
evaluation of the patient excluded allergy
to external agents, hereditary angio-
oedema, and occult infections. A patho-
genic relation between Hashimoto's
thyroiditis and chronic urticaria/angio-
oedema was suspected. However, treat-
ment with L-thyroxine had no influence
on the frequency and severity of the cuta-
neous and mucosal manifestations, which
occurred almost daily and required re-
peated administration of steroids. The
patient therefore underwent total thyroid-
ectomy. Cytometric analysis of intrathy-
roidal lymphocyte subsets showed
unusual abnormalities. Urticaria and
angio-oedema completely remitted after
surgery; 18 months postoperatively the
patient was still asymptomatic.
(7 Clin Pathol 1997;50:254-256)
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Hashimoto's thyroiditis is an organ specific
autoimmune disease characterised by an in-
tense thyroid infiltrate of mononuclear cells. It
predominantly affects women. Clinical presen-
tation is thyroid enlargement associated with
hypothyroidism. Antithyroid antibodies are
found in most cases.

Urticaria is a well demarcated skin reaction
characterised by oedema involving the superfi-
cial portion of the dermis. Lesions are raised
and erythematous, and usually pruritic. Angio-
oedema differs from urticaria in that the oede-
matous process is located in the deep dermis
and subcutaneous or submucosal tissues. Fur-
thermore, lesions are more painful than
pruritic. The involvement of the upper respira-

tory tract may result in severe and sometimes
fatal complications.

Recently an association between idiopathic
chronic urticaria and autoimmune thyroiditis
has been reported, but its pathogenic mecha-
nisms are still unknown.' In this paper we
describe the case of a 60 year old woman
affected by Hashimoto's thyroiditis associated
with cutaneous and mucosal manifestations of
urticaria and angio-oedema. The patient un-
derwent total thyroidectomy, and a cytometric
analysis of intrathyroidal and peripheral blood
lymphocyte subsets was performed. Surgery
was followed by a complete remission of
urticaria and angio-oedema; 18 months post-
operatively the patient was still asymptomatic.

Case report
A 60 year old woman was admitted to our
department in January 1995. Her family
history was unremarkable. She had been
healthy until July 1993 when thyroid enlarge-
ment appeared and raised serum titres of
thyroid microsomal and thyroglobulin antibod-
ies were documented; at the same time thyroid
function tests showed FT3 and FT4 values
within the normal range and high TSH levels.
Because of these results, L-thyroxine treatment
(0.1 mg/day) was started.

In March 1994 the patient presented with
episodes characterised by urticarial lesions
involving the face and trunk, accompanied by
swelling of the lips and tongue. Allergy tests
were performed, but total IgE (PRIST) and
C 1-INH values were within the normal range.
Routine laboratory analysis revealed only an
increase of erythrocyte sedimentation rate
(ESR) of 40 mm/h. During the following
months attacks of urticaria and angio-oedema
recurred, with progressively increasing fre-
quency and severity; on several occasions,
airway involvement caused respiratory obstruc-
tion. Attacks were treated with steroids (beta-
methasone, 4 mg intravenously). Continuous
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