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ABSTRACT

Loss of radial nerve function in the hand creates a signif-
icant disability. The patient cannot extend the fingers and
thumb and has great difficulty in grasping objects. Perhaps
more importantly, the loss of active wrist extension robs the
patient of the mechanical advantage that wrist extension
provides for grasp and power grip. Tendon transfer using a
single incision in its place can solve these problems in short
time.
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INTRODUCTION

The radial nerve arises from the posterior cord
of the brachial plexus. The radial nerve enters the
upper posterior brachium and passes through a
triangular space that is bordered superiorly by the
teres major muscle, laterally by the humerus, and
medially by the long head of the triceps muscle.
Accompanied by the profunda brachii artery, the
nerve enters the musculospiral groove between the
medial and lateral heads of the triceps [1].

The nerve crosses the humerus posteriorly from
proximal medial to distal lateral. Throughout its
course posterior to the humerus, the nerve gives
off branches to the lateral and medial heads of the
triceps and to the lower lateral brachial cutaneous
nerve. After passing around the lateral aspect of
the humerus and piercing the lateral intermuscular
septum, the radial nerve enters the interval between
the brachialis and brachioradialis muscles [1].

Near the level of the lateral epicondyle of the
humerus, the nerve bifurcates into the superficial
and deep branches. The superficial branch of the
radial nerve continues distally beneath the brachio-
radialis muscle, until it passes between the tendons
of the brachioradialis and the ECRL, approximately
9 cm proximal to the radial styloid [2,3].
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Distally, it arborizes to provide sensory inner-
vation to the dorsoradial aspect of the hand, thumb,
index finger, and, variably, the long and ring fingers.
Occasionally in some patients the superficial branch
of the radial nerve is absent and its function is
preempted by the lateral antebrachial cutaneous
nerve [3].

The deep radial nerve branch, or posterior
interosseous nerve, passes beneath recurrent vessels
from the radial artery and then, approximately 5
cm distal to the lateral humeral epicondyle, enters
the supinator muscle underneath the arcade of
Frohse. The arcade of Frohse is the proximal margin
of the supinator. Its morphology can vary from a
muscular to a tendinous quality This arcade is
fibrous in about one-third of cases and may com-
press the nerve [2,4,5].

The nerve winds around the neck of the radius
between the two heads of the supinator. In 25% of
cases it lies against the periosteum for about 3cm
(bare area) when the forearm is supinated; it is
more vulnerable at this level. Multiple branches
innervate the supinator as the nerve traverses
beneath it [4,5].

As the posterior interosseous nerve emanates
from the distal margin of the supinator, branches
exit to supply the extensor digitorum communis
(EDC), the extensor digiti quinti (EDQ), and the
extensor carpi ulnaris (ECU). The remaining trunk
of the posterior interosseous nerve continues dis-
tally in the interval between the extensor pollicis
longus (EPL) and the abductor pollicis longus
(APL) [5].

One branch exits the nerve to branch again to
innervate the abductor pollicis longus (APL) and
extensor pollicis brevis (EPB), another branch
emanates from the nerve and subdivides to supply



the extensor indicis proprius (EIP) and the extensor
pollicis longus (EPL), and the remainder of the
nerve continues distally to the wrist joint [5].

The functional deficits in the upper extremity
after a radial nerve injury involve the wrist, finger,
and thumb extensors. Traditionally, radial nerve
palsy has been categorized into high and low types.
High palsy refers to a radial nerve injury that is
proximal to the elbow and that results in deficits
in wrist and digital extension. Low palsy refers to
denervation of muscles that are innervated by the
PIN, thus sparing wrist extension, with deficits in
thumb and finger extension. As the ECU is dener-
vated in a low palsy, wrist extension occurs in a
dorsoradial direction [6].

In a high radial nerve palsy, aside from the
obvious inability to extend the digits or wrist, poor
grasp is a major functional complaint. After radial
nerve block in volunteers, grip strength decreased
by 77% [6].

The etiology of radial nerve palsy in the brach-
ium is usually direct or indirect trauma. Penetrating
trauma can variably affect a nerve. Sharp lacerations
usually result in nerve transection, whereas gunshot
wounds often result in neuropraxia or axonotmesis
and, rarely, neurotmesis [10].

In most series of supracondylar humeral frac-
tures in children, the radial nerve is the most
commonly injured nerve, especially when the distal
fragment is displaced posteromedially [11,12].

Palsy from compression of the Posterior in-
terosseous nerve (PIN) by a mass, such as a gan-
glion cyst or synovitis that arises from the elbow
joint, has also been reported [13,14]. Nerve entrap-
ment can occur in the radial tunnel in which the
nerve underlies unyielding fascial structures, most
commonly, the arcade of Frohse or bands within
the supinator muscle [14].

Tendon transfer was first used by Nicoladoni
in 1880 in Vienna, then Codovilla (1899) and Lange
in 1900 introduced this type of surgical treatment
for motor paralysis of the upper limb. The general
principles have been gradually set down through
the works of others [15-24].

Nowadays, the need for tendon transfers is less
frequently due to constant improvements in the
quality of nerve sutures. However, the increased
occurrence of traumatic avulsions and ballistic
lesions has led to the same levels of requirement
for restoration of function as before. These proce-
dures have to be adapted for each patient according
to the remaining motor muscles [15].
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Regarding the level of the lesion, tendon trans-
fers have to restore function that has been lost and
not the function of one paralyzed muscle [15].

Tendon transfers are indicated after 6-18 months
according to which nerve injured, if no clinical
and electrical reinnervation occurs after suture, or
when nerve repair has failed or when the nerve is
irreparable [15].

Profession, age, the use of a partially paralyzed
dominant hand, functional substitutes, associated
lesions and the cause of the palsy are important.
Each element of the procedure as regards the motor
muscle, tendon path, and tendon fixation must be
adapted to each case [15].

PATIENTS AND METHODS

In prospective analysis, A total of 18 patients
of radial nerve injury (17 men and 1 woman) with
a mean age of 30 years (range, 22-40 years) under-
went tendon transfer after failed nerve reconstruc-
tion. The exclusion criterion was radial nerve
dysfunction resulting from brachial plexus injury.

A- Preoperative management protocol:
1- History taking and clinical examination:

• Personal data: (name, sex, age, date of birth,
special habits of medical importance, residen-
cy, occupation, telephone number and hand-
edness).

• Age: The mean age of the patient population
was 30 years. Our youngest patient was 22
years old and the oldest was 40 years.

• Sex: 17 patients were males and 1 patient was
female.

• All our patients are right handed.

• History of previous related operation and
precise examination of its results are recorded.

2- Mode and date of trauma:
• In 10 cases, the cause of the initial radial nerve

injury was a humeral shaft fracture; in 5 cases,
the cause was a gunshot injury; and in 3 cases,
the cause was an iatrogenic injury during
surgical procedures in arm. Table (1) shows
causes of Injury in descending order of occur-
rence.

• Time of surgery following initial trauma was
recorded.

Table (1): Causes of injury in descending order of occurrence.

Cause of injury

Humeral shaft fracture
Gunshot injuries
Iatrogenic caused lesion

Number of cases

10
5
3
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3- Clinical examination:
• A detailed examination of the injured extremity

looking for scars, joint mobility, muscle power
and any possible nerve recovery.

• The median, ulnar, and radial nerves was
evaluated by examining finger and wrist mo-
tion looking for any associated injuries.

• Function of all possible donor muscles was
estimated using the clinical examinations for
the different muscle groups of the forearm.

• Hand grip strength of contralateral side using
Jamar dynamometer (Jamar Hydraulic Hand
Dynamometer; Sammons Preston Patterson
Medical Products, Inc., Bolingbrook, IL).

• Active and passive range of motion of wrist,
MCP joints and finger joints were recorded.

• A vascular examination was also performed.
This examination included feeling distal puls-
es, feeling for thrills, or listening for bruits
especially in penetrating injuries.

4- Investigations:
- Routine immediate preoperative labs included:

Complete blood picture, kidney profile, liver
profile, random blood sugar, and (PT, PC, INR).

- EMG and NCS studies:
• A baseline examination, whenever possible

was done 3 to 4 weeks after the traumatic
injury to allow wallerian degeneration to occur
and the electrodiagnostic study to reflect the
nerve injury.

• Whenever possible, a follow-up study was
performed at 3 then 6 months after the initial
study to assess for recovery.

B- Surgical technique:
- Indication of surgery:

Patients with no hope for spontaneous recovery,
after failed nerve reconstruction, because nerve
reconstruction was contraindicated due to extensive
scars, very long defects >10cm or in old age patients
(>60 years) with inferior results of repair.

- Timing of surgery:
All cases were operated upon between 6-18

months of injury (mean 12m) after their injury if
they had no evidence of recovery and had electro-
physiological evidence of no regeneration after at
least 6 months or from the start if there’s irreparable
nerve injury.

- Informed consent:
The possible surgical options, risk-benefit ratio,

postoperative rehabilitation program and outcome

with or without surgery were discussed in detail
with the patient and his or her family. They need to
have realistic expectations and a clear understanding
of the goals and priorities of the planned surgery.

- Surgical technique:
For all tendon transfer procedures, critical

components of the procedure include intraoperative
confirmation of the ROM of all joints will be used
and confirmation of appropriate donor muscles
selection. With the patient supine after application
of tourniquet , a 10cm long incision is first marked
over the radial aspect of the forearm (Fig. 1) ex-
tending from the middle third of the radial side of
the  forearm to 1cm proximal to the radial styloid
distally. All the tendons required for the transfer
are explored and identified through the same inci-
sion (Figs. 2,3). By good retraction of the wound
proximally, Pronator teres muscle is raised from
its insertion with a 4cm sleeve of periosteum.

 Fig. (1): Incision marking.

Fig. (3): Tendons required for the transfer are explored and
identified.

Fig. (2): The tendons required for the transfer are explored.


