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Management of Forearm Deformity by Limb Reconstruction System in
Children with Multiple Exostosis – A case Report
Amit Kumar Yadav¹, Mangal Parihar¹, Eknath D. Pawar¹, Sagar Bansal¹, Prasanna Kumar G. S.¹,
Abhishek Harsoor¹
Learning Point of the Article:
For distal ulna osteochondroma with radial bowing simultaneous radial correction is avoided as the radius will remodel with time.

Abstract
Introduction: Osteochondroma is the group of benign bone tumours, which are composed of spongy bone covered by a cartilaginous cap.
Patients with distal ulnar osteochondromas frequently cause forearm deformities with relative ulnar shortening, wrist joint deviation, and varus
bowing. Surgical ulnar lengthening is necessary to restore the carpal balance.
Case Report: We report the case of multiple exostosis in a 13-year-old male with the right distal ulna osteochondroma with long-standing and
progressive ulnar shortening and radial bowing treated with a limb reconstruction system. Our case is Type I Masada managed with excision of
distal ulna osteochondroma and gradual ulnar lengthening without osteotomy of the radius.
Conclusion: Progressive ulna deformity can lead to increasing pain, joint instability, limited motion, and functional decline. For Type I, Masada
ulnar lengthening is necessary, but over correction is inadvisable due to possible ulnocarpal impaction syndrome. As significant remodeling
effects on the radius were observed, simultaneous radial correction can be delayed.
Keywords: Distal ulna osteochondroma, Limb reconstruction system, Type I Masada.

Introduction
Hereditary multiple exostoses (HME) are a disorder of endochondral
bone growth-producing abnormal metaphyseal bony
prominences capped with cartilage which is accompanied by
defective metaphyseal remodeling and asymmetrical
retardation of longitudinal bone growth [1].
Multiple exostosis is a rare, autosomal dominant disorder caused by loss
of function mutations in either the exostosin-1 (EXT1 on
chromosome 8) or exostosin-2 (EXT2 on chromosome 11)
gene [2]. EXT1 and EXT2 mutations are found in over 90 % of
all multiple exostosis cases [3]. Unlike a case of solitary
osteochondroma, the abnormal growth pattern of long bones
with HME can lead to joint instability and severe deformities of
the involved extremity. Approximately 30% to 60% of patients
with HME have some form of forearm deformity [4]. A

common presentation of forearm deformity with HME
presents with radial bowing and progressive subluxation of the
radiocapitellar joint secondary to relative ulnar shortening [5].
This could eventually lead to wrist instability, pain,
compromised grip strength, and loss of forearm rotation. Early
management of these deformities can yield satisfactory results
[6]. Neglected or recalcitrant deformities pose a treatment
challenge. Surgical lengthening of the ulna is considered
necessary to restore the carpal balance [7]. Depending on the
individual situation, ulnar lengthening is often combined with
excision of exostosis and simultaneous radial correction
procedures, such as hemiepiphysiodeses and osteotomies [8].
We report the case of a long-standing progressive forearm
deformity secondary to underlying HME in an adolescent
managed with ulnar lengthening with limb reconstruction
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Figure 2: Anteroposterior X-ray of the
right forearm shows distal ulnar
exostosis.
Figure 1: Pre-operative clinical picture showing the distal ulna prominence.

system (LRS). At present (2 years follow-up), the patient had a
satisfactory outcome with a fully functional, pain-free forearm,
and wrist. We are still following up on the patient until skeletal
maturity.
Case Report
A 13-year-old male presented with complaints of painless swelling which
was insidious in onset and gradually progressive over the right
distal forearm for 3 years. He had multiple bony swelling all over
the body which was asymptomatic.
On examination of the right wrist, there was an ulnar deviation of the
wrist, which was passively correctable. The distal radioulnar joint
(DRUJ) was unstable. There was a palpable, non-tender,
osseous prominence in the distal aspect of the ulna (Fig. 1). He
had pain on the wrist range of motion and was unable to lift
heavy objects. The skin over the affected site was normal with
no distal neurovascular deficit. The examination of the
ipsilateral elbow and other joints was normal.
Anteroposterior and lateral radiographs of the right forearm show distal
ulnar exostosis approximately 5*2 cm in size which was Type I
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Figure 4: Excised distal ulna osteochondroma.

Figure 3: Lateral X-ray of the right forearm shows
distal ulnar exostosis.

according to Masada classification (Fig. 2, 3). At the wrist, a
negative ulnar variance of 15 mm was observed. There was
substantial radial bowing compared to the contralateral side and
the length of the ulna was 3 cm shorter.
The patient was planned for excision of distal ulna osteochondroma
through the Volar approach of the ulna (Fig. 4). The osteotomy
was done at proximal one-third of the ulna and was stabilized
with LRS (two-pin above and two-pin below) and gradual ulnar
lengthening was done (Fig. 5). Deformity of the radius was not
corrected as it will itself get remodeled with time (Fig. 6, 7).
Postoperatively, the full range of motion of wrist and elbow is
present (Fig. 8). DRUJ is stable at subsequent follow-up, no
additional procedure was done for DRUJ. We are still following
up on the patient until skeletal maturity.
Discussion
Firstly described by Sir Astley Cooper in 1818, osteochondromas are the
largest group of benign bone tumors, which are composed of
spongy bone covered by a cartilaginous cap [9]. This tumor is
usually seen in patients in the adolescent age group with no
effective predilection according to sex. The cause of
osteochondroma remains unknown. Many theories have been
proposed to explain the etiology of osteochondroma, all of
them relating to alterations to the growth plate [10]. Recent
research has indicated that multiple osteochondromas are an
autosomal dominant inherited disease. Germline mutations in
EXT1 and EXT2 genes located on chromosomes 8 and 11 have
been associated with the cause of the disease [11]. Although it is
the most common benign tumour of bone accounting for
35–40% of all benign bone tumors, it usually occurs in long
bones. The tumors are thought to arise through a process of
progressive endochondral ossification of aberrant cartilage of a
growth plate. The rate of forearm involvement in these patients
has been estimated to be <60%. The spectrum of forearm
deformities ranges from the presence of a single asymptomatic
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Figure 5: Osteotomy at proximal one-third of ulna and
stabilized with limb reconstruction system.

Figure 8: Post-operative clinical wrist picture.

Figure 6: Post-operative AP X-ray.

osteochondroma
to severe forearm
bowing and radial
head dislocation
with substantial
functional
deﬁcits.
Th ese f o rear m
deformities were
classified by Masada

etal.asfollows:
• Type I ulnar shortening and bowing of the radius secondary to
osteochondromaofthe distal ulna
• Type II in addition to ulnar shortening, the radial head is dislocated.
Bowing of the radius is less severe than in Type I deformity due to
the dislocation
• Type IIa radial head is dislocated due to an osteochondroma at the
proximalradius
• Type IIb more distal involvement of radius
• Type III main osteochondroma formation is in the metaphysis
of the distal radius, and there is a relative shortening of the
radius.
Indications for surgical management of these deformities
include wrist instability, loss of elbow and forearm function,
pain, and progressive increase in deformity. The surgical
treatment options are varied depending on the type of
deformity• Type I excision of osteochondroma, osteotomy of radius, and
immediate ulnar lengthening

• Ty p e I I a e x c i s i o n o f
osteochondroma, osteotomy of
radius, and immediate ulnar
lengthening excision of the
radial head
• Ty p e I I b e x c i s i o n o f
osteochondroma, osteotomy of
radius, and gradual ulnar
lengthening
• Ty p e I I I e x c i s i o n o f
osteochondroma.
A study by Yip et al. on 5 cases
with a mean age at operation
Figure 7: Post-operative lateral X-ray.
10.4 years and mean follow-up
of 72 months had shown that
excision of distal ulnar exostosis improves forearm rotation,
radial articular angle, carpal slip, and ulnar variance [12]. A case
report by Utomo et al. of a 14-year-old girl a case of multiple
hereditary exostosis of the distal ulna with dislocation of the
radial head shows that simple excision could improve the range
of movement of the forearm but would not stop the progression
of the disease [13]. Another study by Cho and Jung on four
cases of multiple hereditary exostosis with dislocation of radial
head treated with excision of osteochondroma and gradual
lengthening of the ulna with an Ilizarov fixator reported
improvement in pronation/supination, radial bowing, and
ulnar shortening [14]. Beutel et al. reported a case report of
distal ulna exostosis in an 11-year-old male showed that ulnar
osteotomy and lengthening is successful. They recommend
corrective surgery near skeletal maturity [15].
Our case is Type I Masada managed with excision of distal ulna
osteochondroma and gradual ulnar lengthening without
osteotomy of the radius. Radius deformity was remodeled with
time and the patient had full wrist and elbow range of motion.
Conclusion
We conclude that for Type I Masada ulnar lengthening is
necessary, but over correction is inadvisable due to possible
ulnocarpal impaction syndrome. As significant remodeling
effects were observed on the radius at a young age,
simultaneous radial correction procedures can be delayed.
Clinical Message

For progressive, ulna deformity due to exostosis LRS is one of
the treatment options. In ulnar lengthening, overcorrection is
always avoided.
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