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a b s t r a c t 

Zellweger Syndrome (ZS) is a rare peroxisomal disorder also referred to as cerebrohepatore- 

nal syndrome. ZS is an autosomal recessive disease often manifesting in the neonatal period 

with profound dysfunction of the central nervous system, liver and kidneys. Prenatal diag- 

nosis of this syndrome is infrequent with imaging findings on fetal MRI rarely illustrated in 

the literature. This case highlights the pivotal role fetal MRI can play in identifying subtle 

features of the disease that are difficult to visualize on prenatal ultrasound. It is important 

for pediatric radiologists to be familiar with the most common imaging features of ZS on 

fetal MRI to expedite the diagnosis and help facilitate appropriate prenatal counseling. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Zellweger Syndrome (ZS) is an autosomal recessive disorder
with an estimated incidence of approximately 1 in 50,000 to
1 in 100,000 with a dismal prognosis and average lifespan
of approximately 1 year [1 ,2] . ZS is classified as a peroxiso-
mal biogenesis disorder with the most severe phenotype. The
pathophysiology of the spectrum of ZS is caused by a muta-
tion in one of 13 different PEX genes which leads to a defi-
ciency of functional peroxisomes which assist in the break-
down of very long chain fatty acids. Biochemical testing can
be performed to evaluate for a defective PEX gene [2] . The
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clinical presentation of ZS is highly variable with the most
common features being liver dysfunction, developmental de-
lay and other neurological abnormalities, and adrenocortical
dysfunction. 

Prenatal diagnosis of ZS has been historically difficult due
to the limits of ultrasound itself as well as the single or late
manifestation of its most common fetal features [3] . With ad-
vances in fetal MRI, it is now more feasible to prenatally diag-
nose ZS on imaging. The most common prenatal ultrasound
features include fetal hypokinesia, renal hyperechogenicity,
and cerebral ventricular enlargement [3] . Definitive diagnosis
may be confirmed with Whole Exome Sequencing (WES), Trio
Analysis (Trio-WES), using tissue from the proband and par-
niversity of Washington. This is an open access article under the 
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Fig. 1 – Prenatal grayscale ultrasound at 19 wk gestational age (GA) in the coronal plane reveals hyperechoic, enlarged 

kidneys bilaterally, measuring 2.1 AP x 1.2 transverse cm on the left and 2.2 AP x 1.1 transverse cm on the right. The 
normal range for GA should not exceed 1.5 cm in AP diameter. 

Fig. 2 – (A) Prenatal US at 34 wk GA at the level of 
the lateral ventricles demonstrates vetriculomegaly with asymmetricsevere enlargement of the right lateral ventricle at 2.6 
cm compared with multiple priors which revealed normal caliber ventricles. (B) Prenatal US at the level of the bilateral 
ventricles demonstrating mild enlargement of the left lateral ventricle. Measuring 1.2 cm. GA, gestational age. 

 

 

 

 

 

 

 

 

 

 

 

ents. Pathogenic variants of the PEX gene will not be detected
using traditional karyotyping or microarray. 

Case report 

A 36-year-old pregnant healthy female (G3P1011) presented
with a prenatal screening ultrasound at 19.5 weeks which
demonstrated enlarged, hyperechoic kidneys as the sole ab-
normality ( Fig. 1 ). Amniocentesis was performed due to the
prenatal US findings in combination with the patient’s late
maternal age. Initial amniocentesis was negative. Follow-
up ultrasounds at 23 and 29 weeks did not demonstrate
any new abnormalities. 

Follow-up US at 34 weeks demonstrated a new finding of
asymmetrically dilated lateral ventricles with the right mea-
suring up to 2.6 cm and the left measuring up to 1.2 cm, at
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Fig. 3 – Axial T2 FIESTA fetal MRI at 35 wk GA at the level of the kidneys demonstrate enlarged kidneys with innumerable 
tiny cysts along the cortex (red arrow). Hydronephrosis is also seen within the right kidney (blue arrow). GA, gestational 
age. “Color version available online.”

Fig. 4 – Coronal T2 FIESTA fetal MRI at 35 wk GA at the level of the bilateral ventricles confirm ventriculomegaly with 

asymmetric enlargement of the right greater than left ventricle (red arrow). GA, gestational age. “Color version available 
online.”
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Fig. 5 – Axial FIESTA T2 fetal MRI at 35 wk GA demonstrating bilateral white matter signal abnormality within the bifrontal 
lobes (red arrows). GA, gestational age. “Color version available online.”

Fig. 6 – Coronal SSFSE T2 fetal MRI demonstrates questionable pachygyria in the left frontal cortex (red arrows). “Color 
version available online.”
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Fig. 7 – Gross pathology of the kidneys shows the multifocal cortical cysts (red arrow) and right hydronephrosis (blue arrow). 
“Color version available online.”

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

which point a syndromic diagnosis was suggested ( Fig. 2 ). The
patient was referred for fetal MRI. 

The fetal MRI at 34 weeks confirmed bilateral renal enlarge-
ment and also demonstrated numerous cortically based small
cysts. Right sided hydronephrosis was also present ( Fig. 3 ).
Ventriculomegaly with asymmetric enlargement of the right
lateral ventricle compared with the left ( Fig. 4 ) was confirmed
[4] . Bifrontal white matter signal abnormality was noted and
there was the suggestion of focal pachygyria or other migra-
tional anomaly (Figs. 5 and 6 ). The brainstem appeared nor-
mal without kinking or definite molar tooth configuration. No
cephalocele was seen. There was also subjective decreased fe-
tal motion during the scan. These features suggested a po-
tential diagnosis of a syndrome such as Zellweger, with other
differential diagnoses including disorders in the ciliopathy or
dystroglycanopathy families. A repeat amniocentesis was sent
for specific PEX-1 analysis using the Trio-WES, which sup-
ported the diagnosis of Zellweger syndrome. 

Given the dismal prognosis of Zellweger syndrome, the pa-
tient opted for termination by intracardiac injection. The fe-
tus underwent autopsy, which confirmed the imaging find-
ings. Renal gross pathology demonstrates cortical cysts with
pathologic confirmation of tubular dysplasia ( Fig. 7 ). 

Discussion 

This case highlights the pivotal role fetal MRI can play in a po-
tentially devastating diagnosis. This is an example of a case
where fetal MRI may provide more detailed imaging features
than ultrasound, and drastically alter patient management. It
is important for pediatric radiologists to be familiar with the
imaging features of Zellweger syndrome to better facilitate
prenatal counseling and guide appropriate clinical manage-
ment. 
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