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 Summary
 Background: Rhombencephalosynapsis (RES) is a rare malformation of the posterior cranial fossa, characterized 

by fusion of the cerebellar hemispheres, medial cerebellar peduncles and dentate nuclei. Over the 
period of 7 years 8 cases of this anomaly have been diagnosed in two pediatric centers in Warsaw 
including one on the prenatal magnetic resonance imaging (MRI).

 Material/Methods: Material consists of involves one fetus examined at the gestational age of 27 and 33 weeks and 7 
children (5 girls and 2 boys) aged 8 months – 16 years. All of them underwent brain MRI with the 
use of 1.5T scanners.

 Results: In 1 case RES was an isolated anomaly, in 1 case it was accompanied by hydrocephalus only, in the 
remaining 6 cases RES was an element of a complex malformation. The additional anomalies were 
as follows: callosal hypoplasia in 3 children, abnormalities of gyration in 2, brainstem hypoplasia 
in 2, isolated fourth ventricle in 1, abnormal white matter signal intensity in 4 (in 2 cases in 
supratentorial compartment, in 1 in the cerebellum and in 1 in the pons), abnormally dilated 
extraaxial fluid collections in 2, syringohydromyelia in 2. In 5 cases RES was total, in 3 – partial.

 Conclusions: Rhombencephalosynapsis has a very characteristic appearance on magnetic resonance imaging 
which allows diagnosis of this malformation at any age, including prenatal period.
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Background

Rhombencephalosynapsis (RES) is a rare malformation of 
the posterior cranial fossa, characterized by fusion of the 
cerebellar hemispheres, medial cerebellar peduncles and 
dentate nuclei [1,2]. The fusion results from the under-
development of the cerebellar vermis. In the second case 
there is no anterior (cephalic) part of the vermis and the 
posterior (caudal) part is deficient [3]. The incidence rate of 
this anomaly is about 0,13% [4]. There is only one descrip-
tion of this anomaly in Polish literature [5]. Over the period 
of 7 years 8 cases of rhombencephalosynapsis have been 
diagnosed in two pediatric centers in Warsaw, includ-
ing the one diagnosed during prenatal magnetic resonance 
imaging (MRI).

Material and Methods

The material consists of involves one fetus examined at the 
gestational age of 27 and 33 weeks and 7 children (5 girls 
and 2 boys) aged 8 months – 16 years. All of them under-
went brain MRI with the use of 1.5T scanners.

Results

In the fetus MRI was performed after prenatal ultrasonog-
raphy during which ventriculomegaly and unclear, mal-
formed appearance of the cerebellum were identified. MR 
enabled recognition of RES.

In 1 out of 8 cases RES was an isolated malformation, 
in 1 it was accompanied by hydrocephalus alone, and in 
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the remaining 6 cases RES was an element of a complex 
malformation.

In 5 cases the malformation was expressed in its full form.

The changes identified during MR are presented in Table 1.

Discussion

MR appearance of rhombencephalosynapsis is very char-
acteristic and thus easy to identify – even in the prena-
tal period (Figure 1). Fusion of the cerebellar hemispheres 
results in continuous cerebellar folia visible in axial and 
coronal planes. Furthermore, flat-based cerebellum with-
out cerebellar vallecula and diamond-shaped fourth ven-
tricle, instead of the normal crescent shape are visible [3].

Ultrasound examination usually reveals lack of the cerebel-
lar vermis. Additional feature suggesting RES is small cer-
ebellum [6]. Reports on the prenatal RES diagnosis are rather 
rare and identification of the anomaly is usually confirmed 
by MRI [6,7], as was in our case (Figure 1). Another feature of 
our patient was a dilated supratentorial ventricular system 
that is often associated with RES and results from the steno-
sis of aqueduct of Sylvius [3,8]. Only one child in our group 

did not show a dilated ventricular system and it was the only 
case of the isolated malformation – as in the case described 
by Paprocka et al. [5]. The remaining 7 patients described in 
this paper had other accompanying anomalies: underdevel-
opment of corpus callosum in 3 cases, abnormalities of gyra-
tion in 2, brainstem hypoplasia in 2, isolated fourth ventricle 
in 1, abnormal white matter signal intensity in 4 (in 2 cases 
in supratentorial compartment, in 1 in the cerebellum and in 
1 in the pons – Figure 2), abnormally dilated extraaxial fluid 
collections in 2, syringohydromyelia in 2.

On the one hand, it is consistent with the literature which 
describes RES as an anomaly often accompanied by other 
congenital abnormalities [2,9]. On the other hand, it is 
opposite to the findings of some researchers who observed 
extremely rare coexistence of RES and brainstem abnor-
malities [2]. In our material the brainstem hypoplasia was 
found in 2 children and an incorrect signal of the pons in 
another one and that amounts to 37.5% of patients. In the 
most extensive article from the Pubmed database describ-
ing 42 cases of RES, brainstem malformations were recog-
nized in 10 cases (23.8%) [9].

In 1 case MRI showed a very complex malformation: a 
serious prosencephalic hypoplasia with the features of 

No. Age
(in years) Sex RES – total/

partial
Widening of the 

ventricular system Other anomalies

1 27, 33 hbd total + –

2 8/12 F total + Brainstem hypoplasia; abnormal signal from the cerebellum; isolated 
fourth ventricle; syringohydromyelia

3 16 F total + (valve) Corpus callosum hypoplasia; abnormal white matter signal intensity; 
brainstem hypoplasia; syringohydromyelia

4 5 F total - –

5 2 and 8/12 M total + (valve) Aprosencephaly/atelencephaly; abnormal signal of the pons; 
abnormally dilated extraaxial fluid collections 

6 2 and 2/12 F partial + Microcephaly; polymicrogyria; corpus callosum hypoplasia; abnormal 
white matter signal intensity;

7 2 and 5/12 F partial + Mega cisterna magna, cerebellar hypoplasia

8 2 and 5/12 M partial - Pachy-/polymicrogyria

Table 1. MRI of the examined children: RES and accompanying anomalies.

Figure 1.  Case 1. Prenatal MRI, SSFSE/T2-weighted images, axial and coronal plane. The suspicion of RES was raised because of the small cerebellum 
with flat base and cerebellar folia continuing through the midline. Follow-up study performed 6 weeks later confirmed this suspicion. 
Hydropcephalus. (A,B) MRI at the gestational age of 27 weeks; (C–E) Follow-up study at GA of 33 weeks.
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lobar holoprosencephaly and RES (Figure 2). Supratentorial 
anomaly in this patient may suggest aprosencephaly/ate-
lencephaly as there is a connection between this malfor-
mation and holoprosencephaly [9,10]. Aprosencephaly/ate-
lencephaly is a very rare proscencephalic malformation 
Aproscencephaly means the lack of prosencephalon. In 
atelencephaly the prosencephalon is a rudimentary medi-
al vesicle resembling diencephalon, but without lateral 
vesicles of telencephalon. A combination of both above-
described rare anomalies is even more infrequent [11].

In most of our patients (5=62.5%) the RES was manifested 
in its full form with total fusion of cerebellar hemispheres 

and lack of vermis (Figures 1, 2). In the other patients 
(3=37.5%), the malformation was partial (Figures 3, 4). In 
2 of those 3 children the upper parts of cerebellar hemi-
spheres were fused and in 1 the fusion was visible in the 
bottom parts. The most comprehensive RES review men-
tioned above presents a wide range of anomalies connected 
with the different degree of the fusion [9].

Figure 2.  Case 5. Total RES with aprosencephaly/atelencephaly, 
abnormal signal intensity of the pons and wide extraaxial 
fluid collections. (A) FSE/T2-weighted image, axial plane; 
(B) SE/T1-weighted image, axial plane.
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Figure 3.  Case 7. Arachnoid cyst in the posteriori cranial fossa 
compressing the cerebellum. Cerebelllar hypoplasia, 
especially of the left hemisphere. Partial RES. 
Hydrocephalus. FSE/T2-weighted images. (A) Coronal plane; 
(B) Axial plane.
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RES can appear as an isolated anomaly or may accompany 
complex malformations, such as Gomez-Lopez-Hernandez 
syndrome characterized by oxycephaly (turricephaly) and 
other dysmorphic features, parietal and templar alopecia, 
trigeminal anesthesia, VACTREL association (vertebral 
anomalies, anal atresia, cardiovascular anomalies, trachea–
oesophageal fistula, renal anomalies, limb defects [9]. As 
this anomaly is usually accompanied by hydrocephalus (H), 
the term VACTERL-H association is used [2].

Rhombencephalosynapsis itself is not connected with any 
characteristic set of neurological symptoms [12,13]. It may 
be not associated with intellectual deficits and disorders 
preventing normal everyday functioning and thus it may 
be incidentally diagnosed in adults [14].

Conclusions

MR appearance of rhombencephalosynapsis is very charac-
teristic and thus the malformation can be easily diagnosed 
at any age including the prenatal period.

Figure 4. Case 6. Partial RES with fused upper parts of the cerebellum.
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