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   ABSTRACT 
 

Background: Multiple hereditary exostosis of 
the forearm is typically formed in the distal ulna 
causing disturbances in the growth of the ulna 
and functional disability. Multiple hereditary 
exostosis inhibits the growth of the ulna leading 
to an acquisition of a varus deformity in the 
radius  which sometimes leads to dislocation of 
the radial head, the development of limitations in 
the pronation-supination of the forearm, and 
cosmetic problems. The purpose of this study was 
to reported the multiple hereditary exostosis of 
distal ulna with dislocation of radial head. 
Case Presentation: We present a case of a 14 
year-old girl with main complaint of a bony 
prominence on her right elbow which limits the 
elbow flexion range of motion. 3D CT-Scan re-
vealed a dislocation of radial head, shortening 
and posterior bowing of ulna. We performed 
excision of the prominent radial head, recons-
truction, and temporary arthrodesis of the elbow. 
Results: The forearm deformity in patients with 
multiple hereditary exostosis related to the cross-
sectional area of the distal ulnar physis was only 
one-quarter of the distal radius, the distal ulna is 
more involved in the condition. There was more 

longitudinal growth at the distal ulnar physis 
than at the distal radial physis, the distal ulnar 
physis contributed more to total Ulnar Length 
than the distal radial physis did to Radial length. 
Known surgical interventions including simple 
excision, ulnar lengthening, corrective radial 
osteotomy, hemi-epiphyseal stapling of the distal 
radius, the Sauve-Kapandji procedure. 
Conclusion: Simple excision could improve the 
range of movement of the forearm but would not 
halt the progression of disease, particularly in 
younger patients. It was not effective in controll-
ing progression of the deformity. Mature patients 
did not recur, but in patients that had been excis-
ed before puberty the results were varied and 
unpredictable. 
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BACKGROUND 
The first description of a patient with multi-

ple exostosis has been attributed to Hunter in 

1786. In 1814, Boyer published the first des-

cription of a family with multiple hereditary 

exostosis (MHE). Although exostosis were 

histological benign lesions, they could cause a 

variety of clinical problems. Patients with 

MHE most frequently reported pain, cos-

metic concerns and limitations to the adja-

cent joint. Deformities of the forearm and 

wrist occured in 39-59% of patients with 

multiple hereditary exostosis. Some com-

monly seen deformities in this condition were 

bowing of the radius, shortening of the ulna, 

ulna drifting of the carpus, and occasionally 

dislocation or subluxation of the radial head. 

These complex deformities caused a loss of 

forearm pronation-supination. 
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Recent literature offered divergent 

views regarding treatment of these defor-

mities. Some recommended aggressive early 

operative intervention to prevent or reduce 

the progression of deformities and/or func-

tional impairment, particularly with regard to 

radial head dislocation. Others stated that 

these surgical procedures did not produce 

any predictable functional improvement. 

Excision of the exostosis might be performed 

for cosmetic reasons or for resolving local 

irritation alone. 

Acute or gradual lengthening of the 

ulna, hemiphyseal stapling of the distal 

aspect of the radius, corrective osteotomy of 

the radius or excision or open reduction of a 

displaced radial head might be included in 

corrective or reconstructive surgery of the 

forearm.  

The most common operation performed 

in children was simple excision. Fogel et al 

observed that excision was not effective in 

controlling the progression of deformity in a 

series of 10 patients. However, Masada et al 

demonstrated excellent functional results 

with simple excision in 2 patients as long as 

the procedure was limited to those with 

relative radial shortening secondary to distal 

of the radius. Wood et al. (1985) demons-

trated improved cosmetics after simple 

excision in 4 patients, but only minimal im-

provement in rotation of the forearm. 

 

CASE PRESENTATION 
A 14 year-old girl was reffered  to our hospital 

with the main complaint of a bony promi-

nence on her right elbow. She realized the 

prominence for the first time at the age of 7 

and it was getting bigger as she was getting 

older. But because the prominence never 

caused any problem for her so she never saw 

a doctor. Since he prominence on her right 

elbow started causing problems on her daily 

schooling activities by limiting the elbow 

movement, she went to local hospital in 

which she was referred to our hospital then. 

There was no history of traumatic event but 

there was history of the family, her father and 

her brother had the same complaint. Upon 

physical examination, we observed a bony 

prominence on her right elbow with intact 

skin, no redness or venectasia. There was no 

tenderness and neurovascular disturbance on 

the elbow region. Elbow flexion range of 

motion was 0°-120°. There were limitations 

for supinetion and pronation movements of 

the right forearm. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Clinical appearances of patient’s right forearm 
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Figure 1 showed clinical appearances of 

patient’s right forearm. Figure 2 showed the 

3D CT-Scan of the Right Forearm revealed a 

dislocation of radial head, shortening and 

posterior bowing of ulna. The patient under-

went surgery under general anesthesia in our 

hospital. She was placed in the supine posi-

tion on the operating table.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Preoperative 3D CT-Scan of the patient’s right forearm 

Figure 3. Excision of prominent radial head 

Figure 4. Post operative 

plain radiograph 

Figure 5. Post operative 

clinical appearances 
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Excision of prominent radial head was 

performed with osteotomy, and elbow 

temporary arthrodesis from radius to 

humeral capitellum was performed with 

Kirschner wire (Figure 3). Postoperative 

radiographs revealed anatomical alignment 

and appropriate position of the radius with 

excised head (Figure 4).  

 

DISCUSSION 
 The pathogenesis of forearm deformities in 

patients with multiple hereditary exostosis 

was complex and not yet fully understood. 

However, there have been several hypotheses 

to explain this situation. The forearm defor-

mity which was caused by shortening of the 

ulnar relative to the radius in patients with 

multiple hereditary exostosis was related to 

four factors (Rodgers et al., 1993; Schmale et 

al., 1994; Stanton et al., 1996; Massobrio et 

al., 2014).  

First, the cross-sectional area of the 

distal ulnar physis was only one-quarter that 

of the distal radius. The distal ulnar physis 

being significantly smaller means that its 

growth could be more severely affected by the 

disease in the wrist. Second, the distal ulna 

was more commonly involved in the condi-

tion than the distal radius. Third, there was 

more longitudinal growth at the distal ulnar 

physis than at the distal radial physis. Final-

ly, the distal ulnar physis contributed more to 

total Ulnar Length than the distal radial 

physis did to Radial length. The contribution 

of the distal ulnar physis compared to the 

distal radius physis toward the overall growth 

of the ulna and the radius were 85 and 75% 

respectively (O’Hagan et al., 2012; Chimenti 

and Hammert, 2013; Cheng et al., 2014). 

There was evident that although defor-

mities in the upper extremity due to here-

ditary multiple exostosis were varied, they 

were well tolerated by most patients. Even 

when rated solely based on the loss of range 

of motion, the average physical impairment 

was slight. Most patients had good preopera-

tive flexion-extension of their wrists and 

elbows, and motion of forearm pronation-

supination was mainly affected. 

Objective measurements indicated that 

the measurable clinical function of the hand 

was largely preserved within the degree of 

deformity that was customary for these pati-

ents. This certified the adaptability of grow-

ing children when they confronted a slowly 

developing deformity. However, if the radial 

head was dislocated, significant limitation to 

the range of motion of the forearm could be 

observed. Stanton and Hansen reported that 

a dislocated radial head was significantly 

associated with a loss of pronation, higher 

impairment rating, and greater ulnar short-

ening. It was necessary to treat operatively 

when the radial head was dislocated (Shin et 

al., 2006). 

Although a number of techniques for 

the surgical treatment of forearm deformities 

had been described, the operative treatment 

for such deformities in patients with multiple 

hereditary exostosis with radial head disloca-

tion remained unclear (Fogel et al., 1984; 

Arms et al., 1997; Akita 2007; Ezaki et al., 

2012; Mader et al., 2015; Jeuken et al., 2017). 

Known surgical interventions included 

simple excision, acute or gradual ulnar 

lengthening, corrective radial osteotomy, 

hemi-epiphyseal stapling of the distal radius, 

creation of a one-bone forearm and the 

Sauve-Kapandji procedure (Lluch 2013). The 

rationale for ulnar lengthening was that the 

hypoplastic ulna, the keystone of the complex 

deformity, tethers the radial physis, theore-

tically diminished ulnar support of the carpus 

and increased ulnar sided pressure on the 

radial epiphysis. In the present series, pro-

gression of the deformity during the growth 

period was observed in skeletally immature 

patients. Exostosis was removed if there was 

interference with joint movement or if the 

lesion was prominent, painful, and/or cosme-
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tically undesirable (D’Ambrosi, et al., 2016; 

Phillips et al., 2018). 

Most patients had a combination of 

these changes. Symptomatic dislocation of 

the head of the radius was defined as inter-

fering with joint movement (Abe et al., 1996).  

The timing of the surgery was extremely 

important, and there had been some reports 

regarding this issue. Some recommended 

early intervention which had more potency 

for remodelling, leaded to better surgical 

results (Arms et al., 1997; Ip et al., 2003). 

Intervention at older age was some-

times recommended because a recurrent 

operation could be avoided by postponing the 

procedure and good function could be acquir-

ed despite significant deformity after skeletal 

maturity (Matsubara et al., 2006; Akita et al., 

2007). 

Based on the results of this case presen-

tation, it can conclude that simple excision 

could improve the range of movement of the 

forearm but would not halt the progression of 

the disease, particularly in younger patients. 

Fogel et al. (1984) described simple excision 

in ten patients and concluded that it was not 

effective in controlling progression of the 

deformity. Mature patients did not recur 

while patients that had been excised before 

puberty showed various and unpredictable 

results.  

By contrast, other series had shown 

that simple excision was effective in prevent-

ing progression of the disease and improving 

rotation. Moreover, it helped to control bow-

ing of the radius. Shin et al. (2006) reported 

the mean supination improved by 11.8°, while 

pronation did not change appreciably. 

Pre-operatively, usually either prona-

tion or supination was affected, with the 

movement in the other direction being fairly 

free. Radiological parameters were not signi-

ficantly altered by excision (Shapiro et al., 

1979).  
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