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Surgical Treatment of Radial Nerve Injury

Kwang Suk Lee, M.D., Sang Won Park, M.D., Dae Gon Wie, M.D.

Department of Orthopaedic Surgery, Korea University Hospital, Seoul, Korea

Radial nerve injury is caused by variety of etiologies, mainly traumatic. It is primarily a motor
nerve and loss of it's function leads to a significant disability. Surgical treatments of radial nerve
comprise of neurolysis(internal or external), neurorthaphy(eineural, perineural or epi-perineural),
nerve graft and tendon transfer. However, there is still controversies in treatment methods and
time of operation.

Authors experienced 23 cases of radial nerve injuries who were treated by operative methods
and followed up over 1 year's duration. The male to female ratio was 18 to 5 and mean age was
30.7 years old. The causes were 13 cases in fractures, 5 cases in crushing injury, 3 cases in
laceration, 1 case in CO poisoning and 1 case in unknown cause.

The summary of the study were as follows ;

1. Excellent or good results were obtained in overall 16 cases among 23 cases; 5 of 9 cases in
neurolysis , 3 of 3 cases in neurorrhaphy , 2 of 3 cases in nerve graft and 6 of 8 cases in tendon
transfer.

2. In cases of neurorrhaphy and nerve graft, primary or delayed repair showed excellent or good
results and neurolysis performed before 6 months leads to better results. But there was no
correlations between the time of injury and operation in tendon transfer.

3. The radial nerve injury associated with extensive soft tissue defect or any conditions that leads
to nerve ischemia results poor prognosis.

4. The patients aged under 40 years showed better prognosis in clinical results according to the
age of surgical treatment.

5. If the surgeon decide the method and the time of operation through the exact evaluation of the
factors which influencing the end result such as age of the patient, level and type of injury,
extent of nerve lesion and the associated tissue injury, good result could be expected.
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Table 1. Causes of radial nerve injury.

Causes Number of cases

Fracture
Humerus shaft
Proximal radius
Humerus supracondyle
Monteggia

Crushing injury
Upperarm
Forearm 3
Elbow

Laceration

Upperarm
Forearm
CO poisoning
Unknown cause
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Table 4. Functional accessment after Nerve operation
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Table 2. Motor function accessmernt

Mo  No contraction

M1 Return of perceptible contraction in the proximal
muscle

M2 Return of perceptible contraction in both
proximal and distal muscle

M3 Return of function in both proximal and distal
muscles of such a degree that all muscles are
sufficiently powerful to act against resistance

M4 Return of function as in stage 3; in addition, all
synergistic and independent movements are
possible

Ms Complete recovery

Score Motor scale Sensory scale
3 M5, M4 S4, S3+
2 M3 S3
1 M2 S2
0 M1, MO S1, S0

Table 3. Sensory function accessment

Total score = Motor score X 2 + Sensory score

Table 6. Clinical result according to the cause of injury

Excellent  Good Fair Poor
Fracture 3 3 2 1
Crushing inj 1 1 2
Laceration 1
Unknown 1

SO  Abscence of sensibility in the autonomous area

S1  Recovery of deep cutaneous pain sensibility
within the autonomous area of the nerve

83 Return of superficial cutaneous pain and tactile
sensibility throughout the autonomous area, with
disappearance of any previous overresponse

S3+ Return of sensibility as in 3; in addition, there is
some recovery of two-point discrimination
within the auto- nomous area

S4  Complete recovery

Table 5. Functional accessment after Tendon transfer

Score Wrist Thumb Other fingers Grasping power
dorsiflexion dorsiflexion dorsiflexion increasement
2 >40° 170°-full 170°-full >2kg
1 20-40° 150°-170° 150°-170° 1-2kg
0 <20° <150° <150° < 1lkg

Total Score = Sum of score on each of the parameters
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Fig. 1. Clinical results according to the age.
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Fig. 2. Clinical results according to the method of treatment.
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Fig. 3. A. Postoperative 4 year and 5 month’ clinical photogapy of radial nerve injury due to cruhing injury of left
upper extremity.

B. Clinical photograph of postoperative 4 year and 5 months.
Nearly full extensions of wrist and fingers are restorated.
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. Intraoperative findings showing the radial
nerve defect is repaired by interfascicular
sural nerve graft.

B. Clinical photograph of postoperative 1 year
and 8 months.
Wrist extension is restorated.

C. Clinical photograph of postoperative 1 year
and 8 months.
Nearly full extensions of thumb and other

fingers are obtained.
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Fig. 5. A. Preoperative photograph of radial nerve palsy
due to extensive soft tissue and bony defect of
left upper arm. Wrist and fingers extension is
impaired.

B. Clinical photograph of 1 year 5 months after
tendon transfer.
Thumb extension is restorated.

C. Clinical photograph of 1 year 5 months after
tendon transfer showing nearly full extensions
of wrist and fingers.
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Table 7. Standard set of tendon transfer for radial nerve palsy
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PT ( Pronator teres ) to ECRB ( Extensor carpi radialis brevis )
FCU ( Flexor carpi ulnaris ) to EDC ( Extensor digitorum COMMUNIs )
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