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INTRODUCTION

Radial clubhand is a term first used in 1733 
to describe the congenital bilateral absence of 
the radius [1]. It presents a clinical picture of 
congenital radial longitudinal intercalary or 
terminal deficiency [1, 2, 3]. Clinically simi-
lar to congenital clubhand, an acquired radial 
clubhand is most commonly caused by trauma 
[4]. There are limited reports of acquired ra-
dial clubhand due to osteomyelitis [2, 5-9]. 
This one is in association with osteomyelitis of 
the radius which has been generally quoted in 
about 3% of papers [8]. Options for the surgical 
treatment of radial clubhand include interposi-
tion bone grafting, centralization, radioulnar 
transposition and circular external fixator [2, 
3, 8, 10]. One-bone forearm works best in the 
treatment of radial clubhand when the proxi-
mal ulna and distal metaphysis of the radius are 
present, thus preserving both the humeroulnar 
and radiocarpal joint [11]. Physiological basis 
of this procedure is the fact that the ulna as 
a distal extension of the arm is important for 
elbow function and the radius as a proximal 
extension of the hand is important for function 
of the radio-carpal joint [12]. Despite multiple 
published series of the one-bone forearm fol-
lowing the injury, there are not many reports of 
post-osteomyelitic radial clubhand treated by 
a one-bone forearm [7, 8]. For achieving addi-
tionally better functional and cosmetic results, 
the elongation was performed before creation 
of the one-bone forearm followed by proximal 
row carpectomy.

CASE REPORT

A nine-year-old girl was admitted to our in-
stitution in September 2001. She had experi-
enced acute hematogenous osteomyelitis of the 
left radius when she was two years old. The 
left forearm was shortened in a form of radial 
clubhand. The hand was in pronation with the 
thumb in palm pattern. The wrist was in fixed 
dorsiflexion without movements. Generally, 
her hand was not useful and only very week 
grip was possible. The X-ray showed that the 
radius was absent as a result of sequestration, 
except the distal metaphysis, and the wrist 
was in a form of radial clubhand with marked 
protrusion of the ulna. Distal epiphysis of the 
radius and ulna were open (Figure 1).

A simple external fixation with two pins 
placed in the ulna, one in the distal part of the 
radius and one in the second MC bone were 
performed. The radial side of the forearm was 6 
cm elongated, measured on the external fixator 
during 35 days (Figure 2).

Neurovascular status of the hand was moni-
tored on daily basis and there was no sign of 
transient nerve palsy of any nerve during dis-
traction period.

After 35 days from the first operation, the 
second operative procedure involving the re-
moval of the external fixator and radioulnar 
transposition was carried out, creating one 
bone forearm. To achieve good bone surface 
for healing, the ulnar diaphysis was step-cut at 4 
cm proximally from the distal end and proximal 
end of the distal metaphysis of the radius. The 
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ulnar diaphysis was joined to the distal radial metaphysis 
using the plate with a screw. The distal part of the ulna was 
retained. In the same procedure, the centralization of the 
carpus over the radius was achieved (Figure 3). Operation 
was performed by dorsal approach allowing for exposure 
of extensor tendons, which were affected by osteomyelitis 
that caused them to become shortened, fused to each other, 
and fibrotic as well as excursion of tendons that was insuf-
ficient, which we considered inappropriate for elongation. 
Bone union was achieved and the plate was removed only 
8 months after osteosynthesis. In the same procedures, the 
transfer of the brachioradialis to the extensor pollicis longus 
was performed for making the extension of the thumb pos-
sible (Figure 4). The patient was referred to physical therapy. 
On the control 8 moths after third surgery, the motion of the 
wrist was still limited with the wrist in dorsiflexion and lim-
ited flexion in MCP joints. The patient had moderate pain 
in her wrist only during intensive work therapy. To get a 
better motion of her wrist and eliminate the pain, proximal 
row carpectomy was performed followed by fixation of the 
wrist with 2 K-wire during three weeks (Figure 5).

At the control 9 years after the last operation, the left 
forearm was shorter 5cm in comparison to the opposite 
hand, the one-bone forearm was characterized by 10 de-
gree pronation, and full range of motion in the elbow was 
possible. Full dorsiflexion of the wrist was possible but 20 
degree flexion of the palm was still persistent. The patient 
was able to make complete fist and grip, which were quite 
satisfactory. Function of the hand was good; opposition of 
the thumb to all fingers was possible (Figure 6).

Figure 1. Only distal part of the radius is present with decentralization 
of the carpus. Note severe protrusion of the ulna. Radiocarpal joint is 
fixed in dorsiflexion.

Figure 2. Note elongation of radius by comparing the distance 
between the ulna and radius in Figures one and two

Figure 3. Osteosynthesis between the radius and ulna. Dorsiflexion of 
the wrist and extension of the MCP and flexion of PIP and DIP joints 
due to short extensors.
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DISCUSSION

Since Hey Groves first performed one-bone forearm in 
1921, it has been used for a variety of underlying condi-
tions to treat congenital or acquired deformity and insta-
bility [13]. Different functional results and complications 
were reported [14, 15, 16]. Ono CM considers radioulnar 
transposition a method of choice in cases of radial club-
hand with a large radial defect but intact epiphysis. There 
are limited reports of the ulnar diaphysis joined to the 
distal radial metaphysis in which case one bone forearm 
works best [8, 17, 18].

We consider that our case required step by step opera-
tive protocol rather than one single operation to achieve 
good functional results. The goal of the first operation was 
elongation of the forearm by external fixator. Some au-
thors used distraction as a method to overcome soft tissue 
contracture [2]. In our case, dorsiflexion of the wrist and 
extension in MCP joint were increased during the elonga-
tion, meaning that the contracture of extensors still per-
sisted and was not solved by elongation. The reasons for 
this were degenerative changes of the extensor muscles 
and tendons which were found in the second operation. 
Limitation of motion in the radiocarpal joint was mainly 
caused by shortened extensor and it was the reason for 
proximal row carpectomy, which increased the motion of 
the wrist and MCP joints.

It is difficult to compare functional outcome of different 
methods for treatment of the acquired radial clubhand. 
Reason for this is different etiology; trauma, tumor, infec-
tion and neurologic deficit as well as different pathologic 
findings, depending on which parts of the radius and ulna 
were preserved.

One-bone forearm is a method of choice for manag-
ing the radial clubhand deformity in which case the distal 
metaphysis of the radius and proximal ulna are preserved. 
To achieve the best functional results, we recommend step 
by step operative protocol instead of one single procedure; 
elongation before one bone procedure and also, if nec-
essary, other operations; proximal row carpectomy and 
tendon transfers.

Figure 6. Full dorsiflexion in the wrist is possible but 20 degree limitation of palmar flexion still persists. The patient is able to make complete 
fist and grip, which is quite satisfactory. Function of the hand is good, and opposition of the thumb to all fingers is possible.

Figure 5. After carpectomy; the wrist is in neutral position

Figure 4. Good bone healing. Note extension of the thumb. The 
remaining distal part of the ulna contributed to bone healing between 
the ulna and radius, making the synostosis which additionally 
stabilized the wrist. Note centralization of the carpus and good 
relationship between the ulna and radius in the wrist.
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КРАТАК САДРЖАЈ
Увод Осте о ми је ли тис ра ди ју са ко ји до во ди до де фор ми те та 
по зна тог у ан гло сак сон ској ли те ра ту ри под на зи вом ra dial 
club hand ве о ма је рет ко ста ње и об ја вљен је ма ли број ра-
до ва о ле че њу осо ба с овим де фор ми те том и о функ ци о-
нал ном ис хо ду.
При каз бо ле сни ка Ово је при каз слу ча ја хе ма то ге ног осте-
о ми је ли ти са ра ди ју са ко ји је до вео до пот пу ног гу бит ка ра-
ди ју са из у зев дис тал не ме та фи зе ко ја но си кар пус. Да би 
се по сти гли нај бо љи функ ци о нал ни ре зул та ти, ура ђе не су 
че ти ри сук це сив не опе ра ци је: про ду жа ва ње по длак ти це 
спо ља шњим фик са то ром, при ме на хи рур шке ме то де„јед не 
ко сти по длак ти це“ (енгл. one-bo ne fo re arm), ва ђе ње осте о-

син тет ске пло чи це и тран спо зи ци ја те ти ве бра хи о ра ди а ли-
са за ду ги екс тен зор пал ца, те прок си мал на кар пек то ми ја. 
Де вет го ди на на кон по след ње опе ра ци је функ ци ја лак та, 
руч ног згло ба и ша ке бо ле сни ка би ла је до бра, с при хва тљи-
вим естет ским ре зул та том. По длак ти ца бо ле сни ка је кра ћа 
за 5 cm, а по сто ји и уме ре но огра ни че на пал мар на флек си ја 
руч ног згло ба.
За кљу чак При ме ном хи рур шке ме то де „јед не ко сти по-
длак ти це“ за ле че ње де фор ми те та ra dial club hand мо гу ће 
је по сти ћи ко рек ци ју осо ви не по длак ти це и до бру функ ци ју 
лак та и руч ног згло ба.
Кључ не ре чи: ra dial club hand; ме то да „јед не ко сти по длак-
ти це“; осте о ми је ли тис; прок си мал на кар пек то ми ја
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