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Abstract  

Hereditary multiple exostoses (HME) is a rare condition that is characterised by the development of bony swellings, usually at the growth ends of 

long bones. It is autosomal dominant, and may result in debilitating deformities. Porencephaly on the other hand is a cystic degeneration of the 

brain that is associated with the development of encephalomalacia. There is no established link between HME and porencephaly. This case report 

describes a seven year old female that has features of coexisting HME and porencephaly. She presented with afebrile seizures, learning 

impairment, stunted growth, macrocephaly and multiple bony swellings. Similar bony swellings were observed in the mother and the sibling of the 

index case. The coexistence of HME and porencephaly is rarely encountered in clinical practice. This presentation should stimulate the search for a 

possible link, which may perhaps herald the discovery of a new syndrome. 
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Introduction 

 

Hereditary Multiple Exostoses (HME) is a rare condition that is 

characterised by the development of outgrowths along the 

metaphyses of long bones [1]. Such lumps are often described as 

osteochondromas, hence the synonym Multiple 

Osteochrondromatosis. It is an autosomal dominant condition which 

is seen in 1 in every 50,000 persons [1]. The diagnosis is mainly 

clinical and radiological. This condition has been associated with 

mutation in three genes; EXT 1, EXT 2, EXT 3 [2]. These genes are 

believed to be vital in heparan sulfate synthesis, which in turn is 

crucial in chondrocyte synthesis and proliferation [3]. HME is 

reported to have up to 96% penetrance and individuals with EXT 1 

mutations have been observed to present with the worst symptoms 

[4]. HME is not commonly associated with severe symptoms. 

However, depending on the location of the osteochondromas, 

affected persons could experience pain from nerve compression, 

vascular compromise, limb length discrepancy, shortened height, 

bowing of the limbs and limited range of movement [5]. Rarely, the 

osteochondromas may undergo malignant transformation [6]. 

Porencephaly is a rare congenital condition resulting in focal 

cavitatory lesions in the brain, which mostly communicate with the 

cerebral ventricles. The cavities result from brain destruction during 

the late fetal or early postnatal developmental stages [7]. Although, 

porencephaly is commonly attributable to factors such as ischaemic 

or haemorrhagic insults, the role of toxic agents, infections, trauma 

and drugs has also been reported [7, 8]. Mutations of the gene that 

encodes for type IV collagen alpha 1 (COL4A1) has been implicated 

in some cases of autosomal dominant porencephaly [8]. Type IV 

collagen is a main component of basement membrane, including the 

vascular endothelium. The clinical features of porencephaly vary 

widely and essentially depend on the location and extent of the 

lesion [7]. Individuals with the condition may manifest with motor 

deficits, intellectual impairment and seizure disorder [7]. Although, 

there have been very few reports of multiple exostoses among 

Nigerian children, cases of co-existing HME and porencephaly are 

rarely encountered in clinical practice [9-11]. 

  

  

Patient and observation 

 

AA is a Nigerian female child who presented at the Paediatric 

Neurology clinic at the age of five years with history of recurrent 

afebrile generalised seizures that started when she was about two 

years old. Her delivery and immediate neonatal period was not 

adversely eventful. However, there was marked delay in the motor 

and speech milestones. In addition, the parents complained of 

multiple hard lumps around the child's limbs which were noticed 

when she was about 3 years old. Similar lumps are present around 

the upper limbs of the mother, as well as the elder sibling of the 

index case (Figure 1, Figure 2). Further evaluation revealed a young 

girl who had mild mental retardation and macrocephaly. She had 

multiple hard swellings around the ulna aspects of both forearms 

and the knees. There was bowing of the forearms bilaterally. 

Radiograph of the limbs showed bony outgrowths along the distal 

end of the ulna bones, as well as the distal ends of the femoral 

bones bilaterally (Figure 3, Figure 4). Computed Tomography image 

of the brain showed significant dilatation of the demonstrated 

ventricles with right sided poroncephalic cyst communicating with 

the ventricle (Figure 5). A diagnosis of HME, Poroencephalic cyst 

and Seizure disorder was made. She had been on Sodium valproate 

tablets and had been seizure free for more than a year. 

  

  

Discussion 

 

The diagnosis of HME is made when there are two or more bony 

outgrowths, commonly arising from the metaphyses of long bones 

[1]. The outgrowths are usually not noticeable at birth [1]. Our 

patient had such multiple outgrowths which were not noticed until 

the third year of life. Furthermore, the fact that similar outgrowths 

were present in the sibling as well as the mother of our patient 

buttresses the autosomal dominant nature of the condition. There 

are only a handful of reported cases among Nigerian children and 

fewer cases of the disease manifesting among first degree relatives 

[9-11]. Linkage analysis has established that mutations in EXT 1 on 

8q24.1 and EXT 2 on 11p13 are responsible for about one half and 

one third of HME cases respectively [2]. These genes (EXT 1 and 

EXT 2) are believed to regulate chondrocyte maturation and 

differentiation, which are necessary for normal endochondral 

ossification within the growth plate [3]. The molecules encoded by 

EXT 1 and EXT 2 are involved in the regulation of cell surface 

heparin sulphate proteoglycans (HSPGs) [3]. A defect in the HSPG 

biosynthesis causes a local error in the normal negative feedback 

loop that regulates chondrocyte proliferation and maturation, which 

may result in premature differentiation and abnormal development 

at the growth plate [3, 12]. HME is usually a benign condition and 

symptoms are often mild [5]. However, the abnormal growth at the 
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rapidly developing ends of the long bones often leads to debilitating 

deformities such as bowing of the bones and stunted height, as 

noted in our patient [5]. Surgical procedures can either correct or 

limit the progression of some of these deformities. AA also has 

features of porencephalic cysts on Computed Tomography. 

Porencephaly is a very rare disorder that results in cystic 

degeneration and encephalomalacia [7]. The condition may result 

from various factors, common among which are vascular and 

ischemic insults that occur in utero [8]. 

  

Genetics have been shown to play a role in the aetoiopathogenesis 

of porencephaly, as mutations in COL4A1 gene has been implicated 

in some cases [8]. This gene is responsible for the expression of 

type IV collagen which is present in the basement membrane of 

cerebral blood vessels and other body tissues [13]. Mutation of this 

gene leads to weakness of cerebral blood vessels and this increases 

the possibilities of intracerebral bleeding and the subsequent 

formation of porencephalic cysts in utero [13]. The clinical 

manifestations of porencephaly vary widely, and depend essentially 

on the size and location of the cysts. Cerebral palsy, seizure 

disorder, learning impairment, macrocephaly are some of the 

common manifestations [7]. Our patient presented with seizures, 

learning impairment and also had macrocephaly which are in 

keeping with the constellation of symptoms associated with 

porencephaly. The management is non-specific and essentially 

directed at the prevailing clinical manifestations. Although, our 

search has not yielded a direct link between HME and porencephaly, 

a possible connection may be the effect of EXT 1 gene on fibroblast 

growth factor (FGF); It is well established that the mutation in EXT 

1 gene is responsible for up to half of the cases of HME and it is 

also known that beyond HME, EXT 1 gene is involved in the activity 

of fibroblast growth factors (FGF) [2, 14]. Furthermore, FGFs have 

been shown to be potent mitogens for angiogenesis [15]. Thus, 

disrupted angiogenesis that occur from abnormal FGFs function may 

perhaps lead to cerebrovascular insufficiency, which is an 

established risk factor for the development of porencephaly [8]. 

There has been a reported case of multiple exostoses and 

schizophrenia in three first degree relatives, who similar to our 

patient, also had ventriculomegaly [16]. There was another reported 

case of HME, macrocephaly, mental retardation and congenital heart 

disease; however, this particular individual had normal FISH study 

of EXT1, EXT2 and EXT3 genes [17]. It may be quite possible that 

the coexistence of HME and porencephaly in our patient is merely 

coincidental. However, we think that this interesting and rarely 

encountered association requires further evaluation as it may herald 

the discovery of a new syndrome. 

  

  

Conclusion 

 

We have reported a rare and hitherto unreported combination of 

Porencephaly and Hereditary multiple exostoses. Although 

presently, there is no established or specific link that has been 

described between the two rare diseases, we think efforts should be 

made to unravel the possibility of the existence of a common 

pathway between the two conditions. 
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Figures 

 

Figure 1: Frontal radiograph of both forearms of the mother of the 

index case, showing bilateral bony outgrowth from the proximal 

lateral margin of the right ulna bone and left radius with associated 

bony expansion, shortening of the left ulna bone and 

pseudoarthrosis 

Figure 2: Frontal radiograph of both forearms of the sibling of the 

index case, showing bony outgrowth from both proximal ulna bones 

with associated bony expansion of both radial and ulna heads 

Figure 3: Lateral radiograph of the index case, showing proximal 

bony outgrowth with associated bony expansion and bowing of the 

ulna bones bilaterally 
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Figure 4: Frontal knee joint radiograph of the index case, showing 

bilateral bony outgrowth from lateral and medial distal femoral ends 

bilaterally 

Figure 5: Axial non contrast enhanced computed tomographic 

image of the brain at the level of the frontal horn of the lateral 

ventricle of the index case, showing significant dilatation of the 

demonstrated ventricles with right sided proncephalic cyst 

communicating with the ventricle 
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Figure 1: Frontal radiograph of both forearms of the mother of the index case, 

showing bilateral bony outgrowth from the proximal lateral margin of the right ulna 

bone and left radius with associated bony expansion, shortening of the left ulna bone 

and pseudoarthrosis 
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Figure 2: Frontal radiograph of both forearms of the 

sibling of the index case, showing bony outgrowth from 

both proximal ulna bones with associated bony expansion 

of both radial and ulna heads 

 

 

 

Figure 3: Lateral radiograph of the index case, showing 

proximal bony outgrowth with associated bony expansion and 

bowing of the ulna bones bilaterally 
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Figure 4: Frontal knee joint radiograph of the index case, showing 

bilateral bony outgrowth from lateral and medial distal femoral ends 

bilaterally 

 

 

 

Figure 5: Axial non contrast enhanced computed tomographic 

image of the brain at the level of the frontal horn of the lateral 

ventricle of the index case, showing significant dilatation of the 

demonstrated ventricles with right sided proncephalic cyst 

communicating with the ventricle 
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