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1. Introduction

Peroxisomes (discovered in 1954 by Rhodyn through electron
mycroscopy) play an important role in fatty acid oxidation,
particularly in the oxidation of saturated very-long-chain fatty
acids (VLCFA) [6]. Among other anomalies, abnormally high levels
of VLCFAs in tissues and body fluids occur in many patients with
peroxisomal disorders [1,2].

Caused either by the failure to form or to maintain the
peroxisome or by a defect in the function of a single peroxisomal
enzyme, the peroxisomal diseases lead to Central Nervous System
and systemic lesions (Table 1) [2].

These are genetic disorders (autosomal recessive—both parents
must have a copy of the mutated gene without showing signs and
symptoms of disease) and the relationships between phenotype
and genotype are complex [4,8].

Diagnosis is difficult but several diagnostic procedures aid the
diagnosis of peroxisomal disorders (Table 2) [2,10,13].

Zellweger syndrome (cerebrohepatorenal syndrome-CHRS) is
the most severe syndrome of peroxisome diseases and was named
after Hans Zellweger (1909–1990), Professor of pediatrics and
genetics at the University of Iowa who has studied this disease
[9,11]. It was also called ‘‘cerebrohepatorenal syndrome’’ due to
the fact that the major histopathological abnormalities are present
in the liver, kidney, and brain (Table 3) [2].

The molecular defect takes the morphologic appearance of
peroxisomal ‘‘ghosts’’ [4]. The peroxisomes no longer perform their
functions and this deficiency are followed by accumulation in cells
and tissues of very long chain fatty acids and branched chain fatty
acids, which are normally degraded in the peroxisome. The
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A B S T R A C T

Peroxisomal diseases are rare (1:50,000), genetically determined disorders (autosomal recessive),

systemic, multiorgan illnesses with prominent involvement of the nervous system, caused either by the

failure to form or to maintain the peroxisome, or by a defect in the function of a single or multiple

peroxisomal enzymes [2]. Peroxisomes contain approximately 50 enzymes which are responsible for

many metabolic reactions, and play an important role in the oxidation of saturated very-long-chain fatty

acids (VLCFA) [1].

The authors present the case of a Romanian boy, who died at the age of 1.6 of one of the peroxisomal

diseases—Zellweger syndrome. Newborn infants with Zellweger syndrome have a typical dysmorphic

facies, neonatal seizures, profound hypotonia, and eye abnormalities. Major abnormalities are present in

the liver (fibrotic), kidney (cortical cysts), and brain (lipid-laden macrophages and histiocytes in cortical

and periventricular areas, demyelination, centrosylvian polymicrogyria and pachygyria)—cerebro-

hepato-renal syndrome (CHRS) (Zellweger) [2]. Infants with Zellweger syndrome rarely live more than a

few months [10], but in this case the survival was longer, and the cause of death was not directly the

peroxisomal disease but a violent cause of death—mechanical asphyxia with tracheo-bronchial food

aspiration.

The authors present the results of investigations carried out during the child’s life, but also data

collected at the autopsy and hystopathological postnecroptic investigations.

By presenting this case, the authors wish to bring to your attention a rare pathology in forensic

practice by the paradox of finding a common violent cause of death, asphyxia with food aspiration, in a

rare metabolic–genetic disease, which is usually fatal by itself.
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accumulation of these lipids jeopardize the functioning of the
organs and systems [5]. Zellweger syndrome is the prototype of a
rare group of fatal infantile diseases with dysmorphic facies
(typical), eye abnormalities and the neonatal onset of profound

hypotonia and seizures [2,3]. Infants with Zellweger syndrome
rarely live more than a few months [10]. Some atypical cases of the
Zellweger syndrome (Versmold variant) have hypertonia and may
live longer. Differential diagnosis: Down syndrome, other chro-
mosomal anomalies, Prader Willi Syndrome, congenital myotonic
dystrophy type I [7,11].

2. Material and methods

The authors present the case of a Romanian boy, who died at the
age of 1.6 with one of the peroxisomal diseases—Zellweger
syndrome. They show the results of investigations carried out
during the child’s life (provided by parents), but also data collected
at autopsy (performed at Ilfov Medico-Legal Service-Bucharest,
Romania) and hystopathological postnecroptic investigations
(performed at the ‘Mina Minovici’ National Institute of Forensic
Medicine, Bucharest, Romania).

3. Case report

3.1. Medical history

The pregnancy was at risk (oligohydramnios in quarter III).
A dysmature male baby was born by caesarean section at the

gestational age of 38–39 weeks with following parameters: length:
49 cm (PC 75), weight: 2700 g (PC-25), head circumference: 36.5 cm
(PC-75), proportioned stature, micrognathia, cryptorchidism, Apgar

Table 1
Peroxisomal disorders—classification; systemic and central nervous system lesions.

Peroxisomal disorders

Diseases or enzyme deficiency Systemic lesions Central nervous system—site and lesions

I. Peroxisomes numerically reduced; multiple enzymes deficient

Cerebrohepatorenal (Zellweger) syndrome Renal cysts to microcysts; hepatic fibrosis

to cirrhosis, calcific stippling of patellae

Polymicrogyria-pachygyria; abnormal

white matter

Neonatal adrenoleukodystrophy (NALD) Adrenal atrophy; PAS + macrophages Demyelination; polymicrogyria

Infantile Refsum disease Hepatic PAS + macrophages with angulate

lysosomes

Cerebellar atrophy

Hyperpipecolic acidemia Micronodular cirrhosis Demyelination

II. Peroxisomes numerically normal; multiple enzymes deficient

Rhizomelic chondrodysplasia punctate Shortened long bones; stippled calcifications Conflicting data

III. Peroxisomes numerically normal, single enzymes deficient

Adrenoleukodystrophy Adrenal atrophy [12] Inflammatory–demyelination [12]

Adrenomyeloneurophathy Adrenal atrophy Spinal tract degeneration

Acyl CoA oxidase (pseudo-NALD) Hepatic fibrosis: adrenal atrophy Demyelination (CT only)

Bifunctional enzyme Hepatic fibrosis; renal microcysts;

adrenal atrophy

Polymicrogyria

Thiolase (pseudo Zellweger) Renal microcysts; adrenal atrophy Demyelination polymicrogyria

Primary hyperoxaluria I Renal calculi [14] –

Table 2
Diagnostic procedures in peroxisomal disorders.

Diagnostic procedures Diagnosis

1. Increased levels of very-long-chain saturated fatty acids

(VLCFA’s) in plasma, red blood cells, or cultured skin

fibroblasts. (GC/GC-MS)

The main abnormality in X-linked adrenoleukodystrophy. This assay is indispensable

for the diagnosis of this disorder. VLCFA’s levels are also elevated in peroxisomal

disorders except for RCDP.

2. Diminished levels of plasmalogen in red blood cells

and defective plasmalogen synthesis

In all the disorders of peroxisome biogenesis. It’s the most striking single

abnormality in RCDP.

3. Elevated pipecolic acid levels in plasma and urine Present in nearly all patients with peroxisomes disorder.

4. Elevated levels of plasma phytanic acid The prime and characteristic abnormaly in Refsum disease

5. Electron microscopy in liver biopsy specimens For the demonstration of absent or abnormal peroxisomes

6. Electron microscopy in rectal mucosal biopsy specimen Peroxisomal enzyme activities and immunoblot studies of peroxisomal fatty acid

oxidation enzymes are performed. (recently described)

7. Electron microscopy in cultured skin fibroblasts,

amniocytes, liver and kindney

The hallmark finding is the absence of peroxisomes in Zellweger Syndrome

8. C26/C22 ratio The most sensitive indicator in Zellweger Syndrome

Table 3
Major histopathological abnormalities in Zellweger syndrome.

Major histopathologycal abnormalities in Zellweger syndrome are present in

the liver, kidney, and brain

Liver -the absence of peroxisomes—the hallmark finding (electron

microscopy)

-usually enlarged and fibrotic with micronodular cirrhosis

in one third of cases

Kidney -the absence of peroxisomes—the hallmark finding (electron

microscopy)

-persistent fetal lobulations

-cortical renal cysts are frequent

Brain -a striking and characteristic disorder of neuronal migration

involving the cerebral hemispheres, the cerebellum, and

the inferior olivary nucleus

-centrosylvian polymicrogyria and pachygyria are most

characteristic

-focal lissencephaly and other cerebral gray abnormalities

-heterotopic cerebral cortex

-olivary nuclear dyspasia

-defects of the corpus callosum

-numerous lipid-laden macrophages and histiocytes in

cortical and periventricular areas

-demyelination
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