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Abstract

3025 have been reported.

reported previously.

consin syndrome.

Background: Wisconsin syndrome is a congenital anomaly caused by a 3q interstitial deletion. It is associated with
characteristic facies and developmental delays. Only 33 cases with a deletion estimated to be in the associated region

Case report: We present the case of a 5-year-old Japanese girl with a 3q24g25.2 deletion. Her facial features cor-
responded to the Wisconsin syndrome phenotype, and she exhibited brain volume laterality, which has not been

Conclusion: The clinical features of our case may contribute to narrowing down the list of candidate genes of Wis-
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Introduction

Wisconsin syndrome (WS) is a congenital anomaly
caused by a rare 3q interstitial deletion. The region asso-
ciated with WS is estimated to be 3q25. However, the
causative gene remains unknown [1]. WS was proposed
by Cohen and MacLean [2] on the basis of the clinical
manifestations reported by Opitz in 1976. Ferraris et al.
suggested that WS should be diagnosed when finding at
least four of the five following core morphologic features:
coarse face, prominent or wide triangular-shaped nasal
tip, high arched or upsweeping eyebrows, full/everted
lower lips, and bushy eyebrows, often with synophrys [3].
It is known that Dandy—Walker syndrome (DWS) is often
a complication of WS. Here, we present the WS case of
a Japanese girl with reduced volume of the right occipi-
tal lobe and thalamus, which had not been reported
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previously. Furthermore, we summarize the clinical fea-
tures reported in the literature and discuss genes poten-
tially responsible for WS.

Case report

The patient was the first girl born to healthy noncon-
sanguineous parents. She was born via normal trans-
vaginal delivery at 40 weeks and 1 day of gestation,
weighing 3340 g [+ 0.85 standard deviation (SD)] with
a length of 51.5 cm (£ 1.47 SD) and an occipitofrontal
circumference of 35 cm (£ 1.50 SD). She could con-
trol her neck at 5 months, sit alone at 7 months, and
walk independently at 16 months. Despite the absence
of hearing loss, she could not speak meaningful words
until 2 years of age. She was admitted to our hospital at
5 years of age. She had arched eyebrows, flat nasal tip,
broad ala nasi, prominent ears, full everted lips, and
a mouth that was always open. Cardiac auscultation
results were normal. We did not find any abnormalities
or laterality in the extremities. The deep tendon reflex
was normal, and there was no paresthesia. She had
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of the right thalamus (red arrows show thalami)

Fig. 1. AT2-weighted magnetic resonance image of the brain showed (a) laterality of the right occipital lobe (red arrow) and (b) volume reduction

mild intellectual disability (intelligence quotient 69
by the Tanaka—Binet intelligence test) and dysarthria,
but she could read Japanese characters and count to
10. A vision test was not performed, and she went to
kindergarten without trouble. There were no abnor-
mal findings in the blood test. Brain magnetic reso-
nance imaging revealed volume reduction in the right
occipital lobe and thalamus (Fig. 1a, b). Circumference
of right/left occipital lobe was 85.5 mm/88.4 mm, and
that of right/left thalamus was 43.3 mm/68.6 mm. Lat-
erality did not exist in the language center. Electroen-
cephalography showed no laterality or paroxysm. She
is currently receiving speech therapy at our hospital.
Ethical approval for this study was obtained from the
Asahikawa Habilitation Center for Children Ethics Com-
mittee (ref. no. R01-19). After written informed consent
was obtained from her parents in proxy of the patient,
we performed a genetic examination. The results of the
chromosomal analysis were 46, XX, del [3] (q25.q25.3).
The microarray analysis confirmed arr[hgl9] 3q24q25.2
(147,510.640-154,810,046) x 1, a 7.3 Mb heterozygous
interstitial deletion in the long arm of chromosome 3.

Discussion and conclusions

We diagnosed our patient with WS because the facial
appearance fulfilled the clinical criteria proposed by
Ferraris et al. [3]. These clinical manifestations are seen

frequently in WS cases; hence, they have high diagnostic
value (Table 1).
A literature search using PubMed confirmed 33 cases

Table 1 The
manifestations

proportion of previously reported  clinical

Clinical manifestation Positive/ Proportion (%)
mentioned
High arched eyebrow? 13/13 100
Developmental delay 32/32 100
Coarse face? 21/22 954
Wide nasal tip? 19/20 95.0
Full/everted lower lip® 16/17 94.1
Bushy eyebrow? 12/14 85.7
Dandy-Walker syndrome 17/21 81.0
Smooth philtrum 8/10 80.0
Ear anomalies 14/18 778
Macrostomia 6/9 66.7
Recessed fourth foot 5/13 385
Cardiac defect 5/14 357

Ratio of the symptomatic case to cases that mentioned the presence of a
symptom. °Essential clinical manifestations for diagnosis suggested by Ferraris
etal.[3].

of 3q interstitial deletions in WS patients, including 3q25,
which is considered the associated region of WS (Table 2)
[1-22]. One mosaic case was excluded from the analysis.
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The main clinical features of WS, including a specific
facial appearance, developmental delay of various levels,
and some lower limb anomalies such as recessed fourth
toe or clubfoot, were found in these cases.

Regarding brain anomalies, only DWS was reported,
and we could not find any other case with laterality of
brain parenchyma. Neurological symptoms of our patient
included mild intellectual disability and dysarthria;
therefore, the clinical significance of brain laterality was
unclear. Further analyses, such as functional magnetic
resonance imaging, are needed to understand the rela-
tionship between clinical symptoms and imaging results.

The prognosis of WS depends on the occurrence of
serious complications such as cardiac disease. Previously
reported cardiac anomalies include ventricular heart sep-
tal defects, truncus arteriosus, and mitral and tricuspid
prolapse. Willemsen et al. reported a 60-year-old female
WS patient with typical facial features and intellectual
disability, but without visceral disease, except for primary
amenorrhea [1].

The zinc-finger protein of cerebellum 1 (ZIC1, MIM
*600470) and zinc-finger protein of cerebellum 4 (ZIC4,
MIM*608948) genes on 3q24 are known to cause DWS
[23]. Although DWS is frequently observed in WS, this
complication does not depend on deletion of the 3q24
region, as shown in Table 2. This difference was not
caused by the resolution of G-banding because an array
analysis was delineated in at least ten WS cases and the
results were similar. Thus, ZICI and ZIC4 might not be
essential for brain malformations in WS.

In the 3q24q25.2 region deleted in our case, there
are five long intergenic noncoding RNAs, 12 genes
for which published symbols are not available, and
10  identified genes: SMARCA3 (MIM*603257),
TM4SF1 (MIM*191155), WWTRI (MIM*607397),
GYGI (MIM*603942), CPBI (MIM*114852), CPA3
(MIM*114851), AGTRI  (MIM*106165), MBNLI
(MIM*606516), ZIC1, and ZIC4. Bertini et al. proposed
MBNLI as a candidate gene for WS [22]. We speculate
that WWTRI on chromosome 3q25.1 might also be a
candidate gene in consideration of its encoded protein
function. WWTRI is a key downstream component of
the Hippo-YAP/TAZ pathway that regulates organ size
and tissue homeostasis. It promotes growth and many
mitogenic hormones and growth factors acting through
G-protein-coupled receptors [24]. The brain volume dif-
ference in our case raises the possibility that WS occurs
owing to the absence of WWTRI.

In summary, we present a case of WS with brain paren-
chyma laterality. To elucidate the genetic and molecular
aspects of WS, an accumulation of cases is necessary.
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