
Mowat-Wilson syndrome (MWS) is a recently de-

lineated syndrome with multiple congenital anom-

alies and mental retardation (Amiel et al. 2001;

Cacheux et al. 2001; Mowat et al. 1998;

Wakamatsu et al. 2001; Zweier et al. 2002). MWS

is characterized by distinctive facial features, short

stature, and structural anomalies, including

Hirschsprung disease (HD), genitourinary anoma-

lies, congenital heart defects, agenesis or

hypogenesis of the corpus callosum, and eye de-

fects, as well as moderate to severe intellectual

disability and severe speech impairment. We pres-

ent a young female with a clinical diagnosis of

MWS, confirmed by molecular analysis, present-

ing a severe course of HD.

The proband was born to a G2,P1 healthy

mother at 36 weeks of gestation. The parameters at

birth were: weight 2600 g, length 52 cm, OFC

31 cm. Heart murmur, delayed meconium pas-

sage, and enterocolitis, were diagnosed after birth.

Echocardiography showed a Fallot tetralogy. Ra-

diographic barium enema studies suggested HD,

which was confirmed by immunohistochemistry.

During the operative procedure a short segment of

aganglionosis was found and sigmoid colostomy

was created. The postoperative course was com-

plicated by multiple eventrations and severe sep-

sis. At the age of 18 months, the Duhamel

procedure was planned. However, during the oper-

ation the Swenson procedure was performed, be-

cause of severe adhesions and difficult tissue

preparation. The course of the disease was compli-

cated again by leakage at the level of colorectal

anastomosis, which required temporal protective

ileostomy. Two days later the girl was reoperated

because of severe haemorrhage from the rectum

and through the peritoneal drain, but the source of

bleeding was not found and she developed a sep-

sis. Ten days later ileal mechanical obstruction oc-

curred. The ileostomy was closed 2 months later.

The subsequent course was complicated by an

incisional hernia. No congenital and acquired im-

munological defects were detected. However,

hepatic cell lesion and �-1 antitrypsin deficiency

(ATD) were revealed. The microscopic evaluation
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of hepatic cells showed liver cirrhosis in the

course of ATD.

Clinical evaluation of the child in 6th, 12th and

18th month of life revealed hypotrophy, delayed

psychomotor development, hypotonia, and a variety

of dysmorphic features, including microcephaly,

square-shaped face, hypertelorism, deep-set eyes,

wide nasal bridge with a rounded nasal tip, strabis-

mus, prominent and thickened ears, high palate,

open mouth, full lips, and pointed chin (Figure 1).

Genitourinary tract examination revealed mild

hydronephrosis and vesicoureteric reflux. MRI of

the brain showed agenesis of corpus callosum and

cerebral atrophy. Seizures started at the age of

15 months. The overall clinical picture suggested

the diagnosis of MWS.

Cytogenetic analysis revealed a normal

karyotype. FISH for 22q11.2 excluded the com-

mon microdeletion. Molecular analysis of the

ZEB2 gene was performed by sequencing and

multiplex ligation-dependent probe amplification

(MLPA), using the MRC-Holland P169 assay. Se-

quencing of the whole region of the ZEB2 gene

showed normal results, but MLPA analysis re-

vealed a heterozygous deletion of all exons of the

ZEB2 gene (Figure 2). Additional molecular

karyotyping (Affymetrix GeneChip Mapping 6.0)

confirmed a heterozygous deletion of the ZEB2

gene and revealed a 3.6-Mb deletion

(chr2:143.468.147-147.106.860; UCSC hg18), in-

cluding further genes (KYNU, ARHGAP15 and

GTDC1).

MWS, which involves multiple congenital de-

fects, was first clinically described in 1998 and

molecularly delineated in 2001 as heterozygous

deletions or truncating mutations of the ZEB2

(ZFHX1B) gene (Amiel et al. 2001; Cacheux et al.

2001; Ishihara et al. 2004; Mowat et al. 1998;

Wakamatsu et al. 2001; Zweier et al. 2002; Zweier

et al. 2003; Zweier et al. 2005). Only about 160

cases have been reported in the literature so far

(Dastot-Le Moal et al. 2007).

HD occurs in 57% cases of MWS (Dastot-Le

Moal et al. 2007). The outcome of surgical treat-
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Figure 1. The phenotype of Mowat-Wilson syndrome in the 12-month-old patient

Figure 2. MLPA result: heterozygous deletion of exons 1-10 of the ZEB2 (ZFHX1B) gene



ment of HD is usually satisfactory with good prog-

nosis. However, long-term complications can

appear, such as chronic constipation and soiling.

There were no reports presenting a severe, unex-

pected course of HD in MWS. We have observed

in our case a severe course of HD and numerous

complications during surgical treatment, derived

from severe infections with difficult healing of tis-

sues (multiple eventrations, leakage at anastomo-

sis, incisional hernia), which are very rare in

children with HD.

The clinical diagnosis of MWS in our patient

was confirmed by MLPA, revealing a deletion of

all exons of the ZEB2 gene, which occurs in 19%

of MWS patients (Dastot-Le Moal et al. 2007).

It is presumed that cases with deletions of the

ZEB2 gene are similar to those with point muta-

tions with nonallelic modifiers explaining clinical

variability (Zweier et al. 2005). However, larger

deletions, involving several megabases, are asso-

ciated with a more severe course (Ishihara et al.

2004). Accordingly, the 3.5-Mb deletion in our pa-

tient with a severe course of HD, includes 3 further

genes, for which no disease is known so far.

Therefore it is tempting to speculate that the genes

other than ZEB2, involved in the deletion of our

patient, can play a crucial role in the process of tis-

sue regeneration.

Our case allows us to speculate that the large

deletion of the ZEB2 locus can influence the

course of congenital aganglionosis. Nevertheless,

it is possible that the complicated surgical course

occurred independently. A systematic clinical fol-

low-up of MWS patients with HD is proposed to

anticipate the complications.
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