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Abstract – Fractures of both the radius and ulna are usually treated with two separate incisions and rarely with one
single incision. However, both methods have disadvantages. For this we describe a relatively safe single straight posterior incision for exposure of the whole shafts of both the radius and ulna with the forearm rested on a board across
the chest. This procedure was used in 116 forearms in 115 patients. The incision was in a straight line from the lateral
humeral epicondyle to the ulnar head. The ulna was exposed between the extensor carpi ulnaris muscle and flexor
digitorum profundus muscle covered by the aponeurosis of the flexor carpi ulnaris muscle and the radius between
the extensor digitorum muscle and the extensor carpi radialis brevis muscle. During operation there was no difficulty
in reducing or fixing any of the fractures in the whole shafts of the radius and ulna and at follow-up (average 5.2 years)
there was no radioulnar synostosis or neurovascular injury in any of the forearms.
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Introduction
Fractures of both the radius and ulna are common. Usually
open reduction and internal fixation of such fractures are done
through two separate incisions with the forearm rested on a
side board. There are three published approaches describing
exposure of both the radius and ulna through a single posterior
incision which are the Boyd approach [1], the combined
approach described by Colton and Hall [2], and the biplanar
approach described by Shenoy [3]. Both the approach using
two separate incisions and the single approaches have disadvantages. The aim of our technique was to expose both the
radius and ulna through a single straight posterior incision with
the forearm rested on a board across the chest.

Surgical technique
The patient was laid supine with the forearm rested on a
board across the chest. The incision was in a straight line from
the lateral humeral epicondyle to the ulnar head (Figure 1).
The length and site of the incision varied according to the level
of the fractures. The skin and subcutaneous tissues were
retracted exposing the deep fascia which is incised over the site
of exposure of each bone separately. The ulna was exposed
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between the extensor carpi ulnaris muscle supplied by the
posterior interosseous nerve and the flexor digitorum profundus muscle supplied by the ulnar nerve in its medial half
and covered by the aponeurosis of the flexor carpi ulnaris
muscle. The radius was exposed between the extensor carpi
radialis brevis muscle and the extensor digitorum muscle
(Figures 2 and 3). Both muscles were supplied by the posterior
interosseous nerve. In the proximal third of the radius, the supinator muscle was elevated and retracted subperiosteally using
the small fragment periosteal elevator and avoiding any injury
to its substance (Figure 4). In the distal third, the abductor
pollicis longus and extensor pollicis brevis muscles were gently
retracted from the radius. After exposure of both the radius and
ulna, reduction of the fractures was done and observed for both
of them at the same time, then internal fixation was done.
The plates were fixed on the tension side of the bones which
is the posterior surface. For the ulna we placed the plate under
the extensor carpi ulnaris muscle avoiding the subcutaneous
border (Figure 2). The AO small fragment set of instruments
and implants was used in all the fractures of all the forearms.
This single incision was used in 116 forearm fractures of
the shafts of both the radius and ulna in 115 patients (one case
had bilateral forearm fractures) in the period from 1994 to
2012. The average duration of the whole procedure was 72 min
(from 55 to 110 min). At follow-up (average 5.2 years), four
cases were lost leaving 112 forearms in 111 cases. There were
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no postoperative radioulnar synostosis or neurovascular
injuries in any of the forearms. Nonunion occurred in three
cases (2.7%).

Discussion

Figure 1. An intraoperative photograph demonstrating the incision
in a straight line extending from the lateral humeral epicondyle to
the ulnar head.

The three single approaches have limitations and disadvantages. The Boyd and the Colton and Hall approaches carry a
high risk for radioulnar synostosis. Bauer et al. [4] reported
five cases with synostosis after operating on 12 cases with fractures of both the radius and ulna using the Boyd approach. The
biplanar approach of Shenoy needs careful adjustment of his
curvilinear incision to the level of the fractures and if the incision was too lateral or too medial exposure of the other bone
becomes difficult. This approach was difficult for fractures of
the proximal fourth and distal fourth of the forearm shafts.
The curvilinear incision leaves a cosmetically less acceptable
scar than the straight one.
Most authors prefer two separate incisions than one single
incision for exposing both the radius and ulna to avoid the risk
of nerve injuries and radioulnar synostosis. However, the
incidence of synostosis in the literature ranged from 1.2%
to 9% after plate fixation with two separate incisions [4–7].
Also, most authors recommended the anterior Henry approach
for the radius. In this approach detachment of muscles is

Figure 2. A cross-section in the middle of the forearm demonstrating the exposure of both the radius and the ulna through the single incision
and showing the actual exposure of the ulna between the extensor carpi ulnaris and the flexor digitorum profundus muscles. It also
demonstrates the relation of the exposure to the neurovascular structures and the position of the plates on the bones.
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Figure 3. An intraoperative photograph demonstrating exposure of
the radius between the extensor digitorum muscle (ED) and the
extensor carpi radialis brevis muscle (ECRB), and the ulna between
the extensor carpi ulnaris muscle (ECU) and the flexor digitorum
profundus muscle (FDP) and fixation of each bone by a plate and
screws.

needed such as the supinator, the pronator teres, the flexor
digitorum superficilis, the flexor pollicis longus, and the pronator quadrates muscles according to the level of the fractures
[8]. This muscle detachment is considered a precursor for
radioulnar synostosis. In our series no radioulnar synostosis
occurred in any forearm even in the presence of comminution
or operative delay which may be due to avoiding detachment of
any muscle and using a separate plane of dissection for each
bone. In the anterior approach to the radius there is also a
hazard of injuries to the neurovascular structures as the radial
vessels and their branches, the superficial radial nerve, the
median nerve, and the posterior interosseous nerve because
most of the neurovascular structures are in the ventral aspect
of the forearm. These neurovascular hazards increase when a
second operation is needed as plate revision or removal.
Langkamer and Ackroyd reported three median nerve injuries,
one posterior interosseous nerve injury, and ten permanent
superficial radial nerve damage in 44 patients who underwent
plate removal through the Henry’s approach for the radius [9].
In our cases there were no neurovascular injuries because this
posterior exposure is relatively away from the main neurovascular structures. Although this technique can expose the whole
shafts of both the radius and the ulna, we avoided exposure of
the far proximal part of the radial shaft to guard against injury
to the posterior interosseous nerve and the far distal part of the
radial shaft to guard against irritation of the extensor tendons
by the implants. We prefer the anterior approach for both of them.
Although the posterior Thompson’s approach can be used
for exposing the radius together with an ulnar approach for
the ulna, there is difficulty in inspection of reduction and
fixation of both the radius and ulna at the same time which
is of value in comminuted fractures. Also, the scar of one incision may be better than that of two incisions.
Although the internervous plane for exposure of the radius
was between two muscles innervated by the posterior interosseous nerve for both of them, no effect was observed on the
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Figure 4. An intraoperative photograph demonstrating subperiosteal retraction of the supinator muscle.

grip power which may be due to avoiding any muscle detachment. The internervous plane for exposure of ulnar shaft is the
same for all approaches as our technique while in the anterior
approach of the radial shaft it is between the brachioradialis
muscle innervated by the radial nerve and the pronator teres
muscle and the flexor carpi radialis muscles innervated by
the median nerve.
In our series the forearm was rested on a board across the
chest. This position allowed easier inspection of reduction and
fixation of both the radius and ulna at the same time. In the
supine position with a side arm board it is difficult to inspect
both the radius and ulna at the same time and exposure of
the ulna is difficult and usually the surgeons flex the elbow
with the forearm away from the side board.
In conclusion this straight posterior incision with the
forearm rested on a board across the chest allowed easy and
relatively safe exposure of fractures of the mid shafts of both
the radius and ulna.
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