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Case description
A 4-year-old male castrated domestic shorthair cat was 
presented with an acute onset of ataxia, clockwise cir-
cling, rotatory nystagmus and vomiting. The cat had 
been owned for 2 years and originated from Romania. It 
had regular outdoor access, received two vaccinations  
6 months previously and was dewormed regularly.  
The cat weighed 4.5 kg and was fed a commercial diet.  
It had always seemed clumsy to the owners.

The cat initially showed a progressive course of neu-
rological signs for several hours, followed by spontane-
ous stabilisation. The cat was presented with tight 
circling to the right, right-side accentuated ataxia and 
truncal swaying. In addition, a lack of menace response 
in the left eye as well as a normal blinking reflex pointed 
to a central nervous system (CNS) lesion. Pupillary light 
reflex was normal. An increased extensor tone on the left 
legs as well as decreased extensor tone on the right legs 
were noted. The postural reaction was mildly delayed in 

both left limbs and the spinal reflexes were unremarka-
ble. A vestibular/cerebellar localised lesion was sus-
pected. A differential diagnosis included neoplasia and 
haemorrhage.

A complete blood count (CBC), blood chemistry and a 
feline immunodeficiency virus (FIV)/feline leukaemia 
virus (FeLV) test (SNAP; IDEXX) were unremarkable.  
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Abstract
Case summary A 4-year-old cat was presented with acute onset of lateralised neurological central nervous 
system (CNS) signs and seizures. Haematological and serum biochemical parameters were within normal limits. 
Imaging diagnostics revealed severe CT and MRI abnormalities of the right brain, similar to Dyke-Davidoff-Masson 
syndrome (DDMS) in human medicine. This syndrome includes cerebral hemiatrophy with compensatory calvarial 
hyperostosis and ventriculomegaly. Such changes have previously been reported only once in a single feline case 
of approximately the same age. In humans, DDMS is described as an embryonic and perinatal developmental 
disturbance or an acquired injury in early childhood.
Relevance and novel information This case report shows that without further imaging diagnostics, congenital 
disorders can be overlooked in some rare cases of adult cats with later onset of their first clinical signs.
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The cat was hospitalised for further examinations and 
treated with prednisolone 1.5 mg/kg once, followed by 
1 mg/kg q12h, pantoprazole (0.5 mg/kg q12h), maropi-
tant (1 mg/kg q24h) and intravenous constant rate 
infusion.

A CT scan including contrast study and cerebrospinal 
fluid (CSF) sampling were performed 2 days after the 
first presentation. The cat underwent a CT examination 
of the head under general anaesthesia using a 16-slice 
CT scanner (Activion 16; Toshiba), images were acquired 
in helical mode and reconstructed in soft tissue and bone 
algorithms with a slice thickness of 0.5 mm. After the 
native scan, a 600-iodine mg/kg intravenous bolus of 
lobiriol (Xenetix 300 mg/ml) was administered, imaging 
was repeated after a delay of 90 s. In the bone algorithm, 
the outer table of the calvarium was symmetrical. There 
was a severe thickening of the inner table of cortical bone 
and expansion of the diploic space in the right part of the 
calvarium. The right frontal sinus had greater volume 
than the left and was extended more caudally in the ros-
tral part of the thickened diploic space. The rest of the 
diploic space was filled with tissue-like cancellous bone. 
Secondarily, there was a volume reduction of the right 
cranial cavity and the right forebrain compared with the 
left side. A large part of the right frontal and parietal 
lobes was fluid-like attenuating, with suspicion of direct 
communication to a severe dilated right lateral ventricle, 
which was interpreted as loss or agenesis of brain paren-
chymal tissue replaced by CSF. In addition, a midline 
shift to the right was present in the rostral part of the 
cerebrum (Figure 1). Altogether, the findings were com-
patible with Dyke-Davidoff-Masson-like syndrome. CSF 
was collected from the cerebellomedullary cistern and 
revealed a differential cellular count of mononuclear 
cells (approx. 1:1 small lymphocytes and macrophages) 
and single neutrophil granulocytes indicating a mild 
mononuclear pleocytosis.

Four weeks after the original presentation, the cat had 
a 10-min episode of orofacial automatism. At that time, 
circling and pleurothotonus to the left and a left-sided 
proprioception deficit were documented. Phenobarbitone 
2.8 mg/kg q12h PO was started.

Seven weeks after the original presentation, MRI was 
performed. The patient was routinely anaesthetised, and 
MRI of the head was performed using a 1.5 T scanner 
using a human knee coil (Magnetom Avanto; Siemens). 
After premedication with butorphanol, the cat had a 
short, self-limiting generalised epileptic episode. 
Transverse images were obtained with T2-weighted 
(repetition time [TR] 5370, echo time [TE] 111, slice thick-
ness 2.5 mm), T2 fluid-attenuating inversion recovery 
(FLAIR; TR 8500, TE 86, slice thickness 3 mm), T2 fat-
saturated (FS; TR 5890, TE 111, slice thickness 5 mm), 
constructive interference in steady state (CISS) (TR 6.32, 
TE 2.72, slice thickness 1.5 mm), T2* (TR 800, TE 26, slice 

thickness 2 mm), diffusion-weighted imaging (DWI; TR 
3800, TE 113, slice thickness 2.8 mm) with a correspond-
ing apparent diffusion coefficient (ADC) map, 
T1-weighted (TR 907, TE 14, slice thickness 2.5 mm) 
sequences before and after administration of the intrave-
nous gadolinium-based contrast agent (gadoterate meg-
lumine; Dotarem). Sagittal 3D images were obtained 
with T2-weighted (TR 3000, TE 388, slice thickness 
0.8 mm) and T1-weighted images (TR 1720, TE 5.53, slice 
thickness 0.9 mm) before and after contrast administra-
tion. Dorsal plane CISS 3D sequences were acquired (TR 
6.33, TE 2.72, slice thickness 1 mm). The right cerebral 
hemisphere, as well as the right diencephalon and mes-
encephalon, were markedly decreased in volume with 
secondary enlargement of the subarachnoid space and 
dilatation of the right lateral ventricle (Figures 2 and 3). 
The ipsilateral calvarium (frontal bone, squamous part 
of temporal bone, parietal bone and tentorium cerebelli 
osseum) was moderately thickened with widening of the 
diploic space (Figure 2). Because of the hypoplasia of the 
right cerebral hemisphere, there was a midline shift 
towards the right (Figure 3). No pathological signal 
intensities were identified after administration of the 
intravenous contrast agent. The cerebellum and cranio-
cervical junction were within normal limits.

The cat was discharged to home care with prednisolone 
1 mg/kg q24h and phenobarbitone 2.8 mg/kg q12h. One-
and-a-half years later, the cat was reported to be doing 
well, was without seizures and showing no side effects of 
ongoing treatment. Haematology and blood chemistry 
were unremarkable, and the cat showed no clinical signs 
other than a mild anisocoria (right pupil > left pupil).

Discussion
Cerebral hemiatrophy caused by various congenital or 
acquired diseases was first described in human medi-
cine by Rondão et al1 and has since been described as 
Dyke-Davidoff-Masson syndrome (DDMS). It is caused 
by brain injury leading to hypoplasia of one cerebral 
hemisphere. The congenital form is characterised by 
cerebral injury that occurs in the intrauterine or neona-
tal period, often due to vascular aetiologies.2 A com-
mon pathophysiological hypothesis postulates cerebral 
hypoperfusion causes venous congestion and a reduc-
tion of neurotrophin levels leading to unilateral under-
development. Clinical signs are present at birth or a 
short time thereafter and include epileptic seizures, 
contralateral hemiparesis, craniofacial asymmetry, 
unstable gait, cognitive dysfunction and sensory disor-
ders.1 The most important acquired causes include 
trauma, infection, vascular anomalies, ischaemic and 
haemorrhagic conditions, and subependymal germinal 
matrix and intraventricular haemorrhages in prema-
ture infants or at any time thereafter. Imaging exami-
nations demonstrate unilateral cerebral hypoplasia, 
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calvarial thickening, dilated sulci and a falx cerebri 
shift.1 A definitive pathological differentiation between 
primary and secondary causes is often not possible.3 
Two authors of a small case series in human medicine 
suggested that widened sulci are present if the vascu-
lar insult occurs after birth or after sulcation is com-
plete. If the vascular insult occurs during embryogenesis 
(before formation of gyri and sulci is completed), prom-
inent sulci will not be present.2,3 However, in another 

case series, not all acquired cases of cerebral hemiatro-
phy had widened sulci.4 The morphological aspects  
of embryonic and fetal development in cats are similar 
to the development of the human nervous system;5 
therefore, embryonic and perinatal developmental  
disturbance as well as acquired injury may lead to com-
parable cerebral as well as skull malformation.6,7  
The CNS in cats develops until complete maturation is 
reached within 12–18 months.8 The cerebrocortical 

Figure 1 Comparative transversal images in (a) soft tissue algorithm before contrast, (b) bone algorithm before contrast, and 
(c,d) transversal and dorsal reconstructed images in soft tissue algorithm after contrast (the patient’s right is to the left of the 
image). Note the asymmetry of the calvarium and severe expansion of the diploic space (asterisk). Severe reduction of the 
volume of the right cranial cavity and of the right forebrain compared with the left side. A large part of the right-sided frontal 
and parietal lobes was fluid-like attenuating (black arrow), with suspicion of direct communication to a severe dilated right 
lateral ventricle (white arrow)
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surface in cats expands to nearly 90% of adult values 
between the third and sixth weeks of life.9 In cats, only 
one case report describes a DDM-like syndrome with 
similar changes on CT and MRI. The adult cat pre-
sented with seizures and delayed postural reactions in 
the left thoracic and pelvic limbs. On MRI, portions of 
the right frontal, parietal and temporal lobes were 
absent and changes in the right frontal and parietal 
bones were characterised by a thickening of the inner 
and outer table of cortical bone and expansion of the 
diploic space.10

Our case report describes an adult cat with an acute 
onset of lateralised clinical signs and the findings in the 
CT and MRI scans are very similar to those in human 
DDSM and in one published feline case report.1,10 The cat 
presented with suspicious changes, especially those  
in the cranium, due to an early loss of parenchyma. 
There was no widening of sulci, more likely indicating a 
congenital cause than an acquired injury. The acute onset 
of clinical signs remains ambiguous as all documented 
morphological changes were classified as stable with 
presumed development during the perinatal period. 

Figure 2 (a,b) Dorsal CISS and (c,d) sagittal T2W images. (c, d) The sagittal T2W images are reference images for the dorsal 
planes (a,b), respectively. (a,b) There is right cerebral hypoplasia with ipsilateral calvarial thickening with widening of the 
diploic space (white arrow), the subarachnoid space is distended (double-headed arrow) and there is dilatation of the right 
lateral ventricle (asterisk). For all transverse images, the patient’s right is to the left of the image. For sagittal images, rostral  
is to the left. CISS = constructive interference in steady state; T1W = T1-weighted; T2W = T2-weighted
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Additional pathological conditions might be assumed as 
a trigger for the acute appearance of clinical signs, also 
supported by the stable condition 1.5 years later. Potential 
comorbidities, such as brain inflammation, cerebrovas-
cular disease or increased intracranial pressure, are pos-
sible explanations for acute clinical signs. Patients with 
intracranial malformations might be more susceptible to 
such additional brain-related morbidities, and an age-
related reduction in brain mass could also aggravate 
these conditions. The lateralised clinical signs in this cat 
can be explained by the cerebral asymmetric changes 
and are comparable to DDMS in humans.1 Epileptic sei-
zures are the main reason for diagnostic work-up; there-
fore, the mean age at diagnosis of human DDMS is 
14–23 years, which applies to both cats described, and 
corresponds to a young adult stage.1,10,11 In the congeni-
tal variant of DDMS, additional clinical signs, such as 
hemiparesis or clumsy motion patterns, are usually rec-
ognised, as also described in this feline case.10,11 A differ-
ence in DDMS in human medicine might be the 
frequently described craniofacial asymmetry. This mor-
phology was not observed in cats and could be related to 
the different vascular supply of the head and facial 
region in cats and humans.2,6,10,12 This cat and the one 
previously described showed alterations of the right 
hemisphere, whereas in humans, changes of the left 
hemisphere are overrepresented (69%).13 Possible differ-
ential diagnoses were porencephaly and hydrocephalus 
ex-vacuo with concurrent calvarial hyperostosis. The lat-
ter has been excluded considering the midline shift  
to the right, which indicates loss of volume of the right 
cerebral hemisphere rather than a mass effect. Moreover, 

no peripheral space-occupying lesion and no contrast 
enhancement were present, indicating a cystic meningi-
oma. The asymmetry in morphology of the frontal bone 
and the corresponding sinus cannot be explained by 
hydrocephalus or porencephaly.7

Conclusions
DDMS is a rare condition in human medicine and also 
seems to be a seldom diagnosis in feline medicine. This 
case report describes the CT and MR findings of cere-
bral hemiatrophy and should help to identify this 
uncommon entity. Each additional case improves the 
understanding of this feline neurological condition and 
allows more precise comparability with the human 
syndrome.
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Figure 3 (a) Transverse T1W, (b) T2W FLAIR and (c) T2W FS images. Note the midline shift towards the right due to hypoplasia 
of the right forebrain. The right lateral ventricle is moderately distended (asterisk). Distension of the right subarachnoid space 
(arrow). (b) There is complete suppression of the CSF signal of the lateral ventricle and moderate suppression of the CSF 
signal in the subarachnoid space. (c) T1 and T2 FLAIR hyperintense signal of the thickened calvarium (arrowhead) with signal 
suppression in the T2W FS image. For all images, the patient’s right is to the left of the image. CSF = cerebrospinal fluid; 
FLAIR = fluid-attenuated inversion recovery; FS = fat-saturated; T1W = T1-weighted; T2W = T2-weighted
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