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Zellweger's (cerebrohepatorenal) syn-
drome is arare peroxisomal disorder char-
acteri zed by mongoloid facies, psychomo-
tor retardation, seizures, hepatomeg aly, re-
nal cysts and cardiac malformations(l). It
result from afailure of peroxisomol biogen-
esis with multiple enzyme defects and an
accumulation of very long chain fatty acids
(VLCFA)(2). Zellweger's syndrome which
is a rare but important cause of neonatal
sei zures(3), can be diagnosed by character -
istic clinical appearance and the measure-
ment of VLCFA levels so that counselling
and antenatal diagnosis can be offered for
the next pregnancy. We report three cases
of Zellweger's syndrome, two of whom
were diagnosed in the newb orn period.

Case Reports
Case 1: A term br eech delivery, born of a
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third degree consanguineous marriage to
Muslim parents, presented on day three of
life with refusal of feeds, lethargy, multifo-
cal convulsions resistant to therapy and ir-
regular jerky respiration. The antenatal pe-
riod and delivery were uneventful and the
child cried immediatel y after birth. On ex-
amination, the child had dysmorphic fa-
cies, with a wide open anterior fontanell e,
high forehead, flattened occiput and a low
and broad nasal bridge (Fig. 1). There was
bilateral proptosis with cloudy corneae,
epicanthal folds and optic disc pallor. Bilat-
eral simian creases and talipes eguinovarus
deformity were present. The child was le-
thargic with a poor cry and reduced spon-
taneous activity. There was global hypoto -
nia, areflexia and absent Moro's and suck
reflexes. A loud pansystolic murmur of a
ventri cular septal defect was heard. The
liver was enlarged 5 cm below the costa
margin, and was of firm consistency. Kid-
neys were not ballotabl e. The patient ex-
pired on day eight of life. Investigations re-
veded normal blood counts and platelet
count. There was persistent metabolic aci-
dosis and hypoglycemia. Liver function
tests and renal function tests were normal.
Cerebrospinal fluid examination showed
no evidence of infection. Sonography of the
skull was normal. Abdominal sonography
revealed hepatomegal y with norma liver
architecture. CT scan and MRI were not
possible in view of the poor general condi-
tion of the patient. EEG was normal for
age. 2D-ECHO showed a large peri-
membranous VSD with a bidirectional
shunt. Karyotype was normal. VLCFA
showed a markedly increased ratio of the
very long chain fatty acids (details given in
Table 1). Post mortem brain showed altered
cytoarchitecture and abnormal myelini-
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zation. L iver biopsy revealed a tered hepat -
ic architecture with cholestasis and dense
fibrosis. Iron staining showed increased
iron deposition in the liver. Multiple small
cysts were seen throughout the renal
parenchyma.

Case 2: A neonate presented on day 3 of life
in an identical manner with profound hy-
potonia, intractable seizures, hypogly-
cemia and failure to thrive. The child had
mongoloid facies, hepatomegaly, bilateral
enlarged kidneys and a large ventri cular
septal defect. The child died within the
neonatal period from cardior espiratory
failure. VLCFA was characteristicaly ele-
vated. The details of clinical and laboratory
findings are described in Table I.

Fig. 1. Note the prominent forehead, hypertelorism,
epicanthal folds, hypoplastic supraorbital
ridge and depressed nasal bridge in a new-
born with Zellweger's syndrome (case 1),
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Case 3: A 2Y“month-old infant presented
with failure to thrive, hepato megaly, hypo-
tonia and mongoloid facies. X-ray of the
lower limbs showed patellar calcification
(Fig. 2) and other investigations (Table I)
confirmed the diagnosis of Zellweger's
syndrome. The child expired at four
months age.

Discuss ion

Perox isomal disorders include a group
of genetically determined conditions in

Fig. 2. Abnormal calcific stippling of the patelln in
an infant  with Zellweger's syndronie
(case 3).
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TABLE I-Summary of Investigations.

Investigations Normal Case 1 Case 2 Case 3
values
1. VLCFA*
C26/C22 0.01 0.578 0.426 0.734
C24/C22 0.84 2.046 3.510 2.401
C26/C24 0.33 2.465 1.998 3.598
2. Plasma pipecolic 2.1 33.1 18.6 37.1
acid (mmol /L)
3. Phytanic acid (pg/ml) 3-7 3 4.6 0.092
4. Karyotype = Normal Normal Normal
5. EEG Suggestive of Same as case Not done
Cytoarchitectural 1+ generalized
abnormality seizure disroder
6. Biochemical tests Elevated liver Normal Direct
enzymes and hyperbiliru-
hyperbilirubinemia binemia
7. 2D-ECHO Large perimem- Same as case 1 Normal
branous VSD
8. Post mortem biopsy
Brain Edema, demye- Cytoarchitectural Not
lination, gross derangement with ~ performed
disruption pachygyria
of cellular
architecture in
the cortex
Liver Cholestasis and Fibrosis Not
dense fibrosis. performed
Increased iron
deposition
Kidneys Glomerular Large cortical Not
microcysts cysts of glomeular performed

and tubular origin

* VLCFA levels were done at Peroxisomal Disease Laboratory, Kennedy Krieger Institute, Balti-

more, USA.

which the magjor pathology is a defective
form or number of peroxisomesor a defec-
tive functi on of one or more enzymeslocat -
ed within this organel le(4). Zellweger's
syndrome occurs with a frequency of
1:100,000 live births(5). It is inherited as an
autosomal recessive condition. Cytogenetic
studies show a microdeletion or pericentric
inversion on chromosome 7:7q11.23ist he

most likely locati on(6). We did not find any
karyotypic abnormalities in our cases. The
cause of Zellweger's syndrome is afailure
to import the newly synthesized
peroxisomol proteins into the peroxisomes.
The proteins remain in the cytosol where
they are rapidly degraded and the
peroxisomol membrane s persist as empty
"ghosts" of the organelle. Malfunctioning
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of the enzyme import mechanism may be
the key abn ormality(5).

Accumulation of very long chain fatty
acids results in multiple organ involv e-
ment. Cytoarchitectural abnorm alities in
the brain result from disordered neuronal
migration. The cerebral convolutions are
abnormally small (-microgyria) or thick
(-pachygyria)(7). In a majority of patients
the liver is enlarged and fibroti c, as was
noted in al these 3 cases(7). Eventualy
micronod ular cirrhosis and excessive iron
deposits are found. Renal cysts, varying in
size from glomerular microcysts to large
cortical cysts of glomerular and tubular ori-
gin are seen in 80% of patients(7). Calcific
stippling of the patell a with synchondr osis
of the acetabutum occurs in upto 50% of
patients, as was seen in Case 3. Premature
patellar calcification and renal changes
may be seen as early as the second
trimester(8).

In our patients the presence of hypoto-
nia and "mongoloid fades' made us initia-
ly suspect Down's syndrome. However, the
presence of profound hypotonia, neonatd
seizures, hepatomegaly, enlarged kidneys
and eye changes led us to consider
Zellweger's syndrome as a possible alter-
native diagnosis. 'Down's like facies are
also seen in Rhizomelic chondr odysplasia
punctata, but the absence of rhizomelic
limb shortening, ichthyosiform skin chang-
es of the pathogonomic appearance of stip-
pled cacification in the hyaine cartilage
ruled out this disor der(5).

The diagnostically significant abnor -
mality is a defective oxidation and accumu-
lation of VLCFA. Plasma hexacosanoic acid
(C26) levels are increased ninefold or more
over control levels. Also, docosanoic acid
(C22) levels are decreased resulting in a
strikingly abnormal C26: C22 ratio of 0.49
+ 0.03 in Zellweger's syndrome (nor-
mal=0.014). Similarly the ratio of other
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VLCFA, e.g., C24/C22is a0 markedly in-
creased. Abnormalities in phytanic acid
and plasmaogens are age dependent and
may not be demonstrable before 20 weeks
postnatal age(9). Reduction in the number
of peroxisomes may be appreci ated on
€lectron microscopy.

Prenatal diagnosis may be perform ed
by demonstrating increased levels of
VLCFA in cultured amniocytes and chori-
on villus biopsy samples(6). There are no
techniques available for heterozygote iden-
tification. Current experimental protocols
using clofibrate, glycerol and the ora ad-
ministration of d ocosahexanoic acid(10) are
being tried in an attempt to achieve post-
natal correction of the biochemical abnor-
malities. However, inview of the multiplic-
ity and severity of the defectsonly su pport-
ive care is recommended. Most patients
succumb by 6 months of age, as was seenin
al 3 cases. Antenata diagnosis and thera-
peutic abortion remain the only available
options.
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