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Abstract
Ritscher-Schinzel syndrome, or 3C (cranio-cerebello-cardiac) syndrome is a
developmental disorder characterized by cranio-facial, cerebellar and cardiac
anomalies. It is a rare disease with an incidence of 1/1,000,000 inhabitants,
and was first described by Ritscher-Schinzel in 1987. 3C syndrome is an autosomal recessive disease caused by a mutation on the long arm of chromosome 8 to 8q24.13, the KIAA0196 locus, the strumpellin protein gene. The
cardiac and cerebral anomalies are most often leading cause of death at an
early age and people with 3C syndrome rarely exceed 40 years. In this paper,
we report a case of Ritscher-Schinzel in 3-month-old boy who was admitted
to our neurosurgical department in September 2020. Clinical examination
revealed a macrocrania with head circumference at 47 cm. There was a prominence of forehead and occiput, the root of the nose which was flat, hypertelorism and micrognatism. The CT scan revealed Dandy WALKER malformation with cystic dilation of the 4th ventricle, an aplasia of the cerebellar vermis associated with a tretraventricular hydrocephalus.
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1. Introduction
Ritscher-Schinzel syndrome, or 3C (cranio-cerebello-cardiac) syndrome is a developmental disorder characterized by cranio-facial, cerebellar and cardiac anomalies [1] [2]. It is a rare disease with an incidence of 1/1,000,000 inhabitants
[3], and was first described by Ritscher-Schinzel in 1987. 3C syndrome is an autosomal recessive disease caused by a mutation on the long arm of chromosome
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8 to 8q24.13, the KIAA0196 locus [4], the strumpellin protein gene. The cardiac
and cerebral anomalies are most often leading cause of death at an early age and
people with 3C syndrome rarely exceed 40 years. In this paper, we report a case
of Ritscher-Schinzel with literature review.

2. Case Report
First, this 3-month-old boy was admitted to our neurosurgical department in
September 2020 for macrocrania and craniofacial dysmorphia. Clinical examination revealed a macrocrania with head circumference at 47 cm. There was a
prominence of forehead and occiput, the root of the nose which was flat, hypertelorism and micrognatism (Figure 1).
The CT scan (Figure 2) revealed Dandy WALKER malformation with cystic
dilation of the 4th ventricle, an aplasia of the cerebellar vermis associated with a
tretraventricular hydrocephalus.

Figure 1. Clinical photograph showing the prominence of forehead and occiput, the flat
root of the nose.

Figure 2. CT scan showing a cystic dilation of the 4th ventricle, an aplasia of the cerebellar vermis associated with hydrocephalus.
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A preoperative assessment was given and heart rhythm disturbances were
discovered during the pre-anesthetic visit. A cardiac ultrasound performed revealed cardiac malformations such as: a single ventricle of the right type, absence
of an interventricular membrane, a single cardiac atrium, stenosis of the pulmonary artery. Other cardiac abnormalities were noted: atresic left atrioventricular
hemivalve, small leak on the right atrioventricular hemivalve. He was operated
on 10/16/2020 for a ventriculo-peritoneal shunt. The post-operative course was
uneventful and he was discharged from the hospital five days after surgery. He
died suddenly at home without fever after surgery.

3. Discussion
3c syndrome is a rare malformation described since 1987 by Ritscher-Schinzel in
two sisters [3]. The name Ritscher-Schinzel Syndrome was proposed in 1989 by
Verloès et al. who described the third case [5]. This is an inherited autosomal
recessive or X-linked recessive disease with <1/1,000,000 (deepika) [6]. t is characterized by the association of cranio-facial, cerebellar and cardiac abnormalities (Craft, Descipio C) [1] [2]. This malformation affects all ethnicities. There is
significant variability in craniofacial anomalies and other associated malformations in the literature. Thus Leonardi et al. [2001] [7] suggested minimum clinical diagnostic criteria based on 28 affected individuals reported in the literature.
They proposed that the following three criteria should all be met:
-

Congenital cardiac malformation(s) other than the persistence of the ductus
arteriosus alone.

-

Dandy’s malformation with hypoplasia of the cerebellar vermis or a mega-large
cistern.

-

Cleft palate or ocular coloboma or four of the following: prominent occiput
and forehead, oblique eyelid fissures, widely spaced eyes depressed nasal
bridge, micrognathia.
These criteria were present in our patient. At the cardiac level, our case pre-

sented a single heart with absence of the interventricular and interatrial septa, a
stenosis of the pulmonary artery, an atresic left atrioventricular hemivalve, a
small leak on the right atrioventricular hemivalve. In the literature, the septum
defect is present in 68.7% according to PARADES [8] series of 26 cases and 82%
of the 28 cases of 3c syndromes in the Leonardi study and valvular anomalies in
32% [7]. The true Dandy Walker malformation, constituting the second criterion of Ritscher Schinzel syndrome is more frequent (68% of cases) than the
Dandy Walker varying 21% [7]. Isolated hydrocephalus is cited in 11% of 3C patients according to Konya [9], it was associated with the Dandy Walker malformation in our case. The polymorphism of cranio-facial abnormalities is noted in
the literature leonardi on 28 cases found hypertelorism in 50% of cases, 36%
nasal depression, 30% occipital prominence, 22% microgniathia. The palpebral
cleft and coloboma cited in the literature were absent in the same case as in
Herman’s [10]. In the literature, the male sex predominates with 69%. Delay in
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psychomotor development was found in 84% of patients in the MS PARADES
series [8]. Hypertelorism is frequently cited by the authors, 80.7% according to
MS PARADES [8] was present in our patient. In addition to these criteria proposed by Leonardi [7], some authors have reported other malformations. Thus
KOSAK [11] described 2 cases with hypospadias and hypotonia. Atresia of the
anus with perianal fistula and bilateral hydro nephrosis has been reported by
Orstavik [12]. Zankl [13] reported secondary hypogammaglobulinemia due to
loss from the gastrointestinal tract and with amelogenesis imperfecta. Musculoskeletal anomalies have been noted by some authors [2] [7] [13] [14] Inbreeding, noted in our case, has been reported by some authors [12] [15]. The prognosis depends on the severity of the cardiac and cerebral abnormalities [10] our
patient’s death occurred at home and was probably due to the severity of the
cardiac abnormalities (single heart). Mortality reaches 52% Leonardi) [7].

4. Conclusion
Ritscher-Schinzel syndrome is a rare congenital disease with poor prognosic because of the multiplicity of affected organs.
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