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Background: Nerve injuries resulting from major or minor trauma often cause some disabilities for patients. Neurotmesis, characterized 
by complete anatomical rupture of the nerve, is the most severe form of the injury which will not recover without reconstructive surgery 
and nowadays such neural damages are improved by microsurgical procedures. Some studies have used low power laser for nerve 
cell growth in order to improve the rehabilitation results of peripheral nerves. Low power laser can complement the reformation of 
postsurgical nerve injuries.
Objectives: The current study aimed to assess the effects of laser therapy after repair of median nerve rupture in the distal third of the 
forearm and to compare the results with that of the standard method.
Patients and Methods: The current study was a case-control clinical trial of 36 patients with volar surface rupture of the distal third of 
forearm admitted to the emergency ward of Hazrat-e-Fatemeh Hospital within 72 hours of injury, they had anesthesia in the first, second, 
and third fingers as a result of Median Nerve Injury. Patients were divided into two groups. The first group included subjects treated with 
standard methods and the second group included those treated with low power laser therapy (LT) along with the standard method. The 
same surgeon operated the subjects in the two groups. The second group underwent 10 sessions of LT every other day. Clinical Examination, 
Electromyography and Nerve Conduction Velocity (NCV) were done after six months and the results were compared.
Results: In the two -point discrimination- test, there was no significant difference between the two groups in the thumbs but a significant 
improvement was observed in the index finger of the LT group. Improvement of muscular examinations such as opposition and thumb 
abduction supported the usage of laser in the second group. Regarding electromyography and NCV, significant statistical difference was 
observed in the motor part of the laser group and, to a great extent, was compatible with the physical examinations.
Conclusions: Accordingly, laser therapy in our protocol seemed to affect some of the nerve growth parameters, mostly on motor rather 
than sensory fibers.

Keywords: Low-Power Laser Therapy; Median Nerve; Electromyography
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1. Background
Nerve injuries caused by major or minor traumas often 

cause some disabilities for patients. If such injuries are 
not managed properly, the results may be catastrophic. 
Appropriate repair of peripheral nerve injuries results in 
regaining the patient’s function and maintaining an ef-
fective limb (1). Neurotmesis, characterized by complete 
anatomical nerve disruption, is the most severe form of 
this injury, which will not recover if not treated by recon-
structive surgery. This injury is often observed after pen-
etrating trauma or open wounds along with damages 
to adjacent structures such as tendons, muscles, bones, 
and blood vessels (1). Considering the importance of the 
hands and the undesirable effect of its nerve injuries on 
the patient’s quality of life, physicians should aim to re-
paired them by microsurgical techniques (1). Only in 10% 
of the median nerve repairs, complete sensory and mo-

tor function is achieved (1), which indicates the need to 
improve this aspect. Recently, low power laser has been 
used to treat wounds, pain, myocardial and brain infarc-
tions, and brain degenerative disorders; it also works on 
cellular and histological levels (2, 3). In some studies, the 
repair of peripheral nerve damage, administration of low 
power laser and its effect on nerve cell growth has shown 
beneficial effects complementing surgical repair (4). 
Studies also showed that laser therapy after inferior alve-
olar nerve-injuries caused by the extraction of the third 
molar and orthognathic surgery leads to better results in 
the treatment of sensory deficits (5, 6).

2. Objectives
This study aimed to assess the effects of laser adminis-

tration after reconstructive surgery of median nerve dis-
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ruption in the distal third of the forearm and compare 
the results with those of the standard method.

3. Patients and Methods
This study was a case-control clinical trial of 36 patients 

with volar surface rupture of the distal third of the fore-
arm admitted to the emergency ward of Hazrat-e-Fate-
meh Hospital within 72 hours of injury; on examination 
they had anesthesia of the first, second and third fingers 
as a result of median nerve injury. Excluding criteria 
were: age under 18 and over 60 years, simultaneous inju-
ry of ulnar or radial nerves, pregnancy, seizure, and prior 
trauma history. First, the subjects were informed about 
the surgery and the possibility of using either the stan-
dard method or combination with laser therapy. Then 
the subjects were randomly divided into two groups. All 
subjects underwent axillary anesthesia with 2% lidocaine. 
They received 1 g IV Cephalothin. A tourniquet was worn 
on the proximal arm with a pressure of 250 mm/Hg. Af-
ter preparation with povidone iodide and draping, the 
wound was explored. First, the vascular and tendon in-
juries, if any, were repaired and then the two completely 
disrupted ends of the median nerve were trimmed with 
number 11 blade and epiperineural repair with 8 - 0 nylon 
under loupe magnification of 4.5 ×. Whenever the flexor 
retinaculum was open, it was repaired like a Z; then the 
skin was repaired with nylon 4 - 0. The skin of the area 
was marked with silk and the distance to the wrist crease 
was marked. A long brace was used on the dorsal side of 
hand and forearm. The wrist was fixed in 20 to 30 degrees 
of flexion, metacarpophalangeal joint in 70 to 80 degrees 
of flexion and the interphalangeal joint was fixed in ex-
tension. Then dressing applied. Subjects in the control 
group were discharged the day after. In the case group 
subjects, the dressing was undone and LT of the marked 
skin was done while the brace was still on. Then the sub-
ject was discharged, LT was done every other day for 10 
sessions within a 20 day period. LT with a probe with a 
cross-section of 1cm2, low power diode laser with an 810 
nm wave length, 50 mw power, and 4 J energy was ap-
plied on the marked area for 30 seconds. The splint was 
used for three weeks in both the case and control groups; 
after that the subjects were referred for physiotherapy. Af-
ter six months, the subjects were compared via the two-
point discrimination test, (Nerve conduction velocity) 
NCV, (Electromyography) EMG, and muscular examina-
tions. The two-point discrimination test had a classifica-
tion of one to five as follows:

1) No point is perceived (No perception)
2) Only one point is perceived (Protective)
3) Perception of two points 11 to 15 mm of each other 

(poor perception)
4) Perception of two points 6 to 10 mm of each other 

(good perception)
5) Perception of two points at a distance of less than 6 

mm (normal)

Muscular examinations such as opposition and thumb 
abduction-checkup were divided from zero to five grades 
based on the British Medical Research Council Rating 
System. Following these processes, the subjects were 
referred to a rehabilitation specialist for NCV and EMG 
tests; based on the physician’s opinion, sensory and mo-
tor recovery were classified into four separate grades:

1) No Regeneration
2) Poor Regeneration
3) Fair Regeneration
4) Good Regeneration
There were 19 subjects in the control group and 17, in the 

case group.

4. Results
Out of the 19 subjects of the control group, six did not 

complete the research and 13 completed the whole pro-
cess. On the other hand 14 out of 17 subjects of the laser 
group completed the study, 85% of the subjects were male 
and 15% were female and there was no significant statisti-
cal difference regarding gender distribution. Subjects in 
the laser group were between 18 and 47 years old with a 
mean of 26.19 ± 8.3 years and the control group subjects 
were between 18 and 44 years old with a mean of 30.71 ± 
7.74. Age distribution of the two groups was compatible 
with the normal distribution and there was no statisti-
cal difference between the two groups regarding the 
subjects age (P value = 0.11), and 63% of the subjects had 
right hand and 36% left hand injury; 39% of the subjects 
underwent surgery within 24 hours of the injury, 42% 
within 48 hours, and %18 within 72 hours after the injury 
shown in Figure 1. Injury area in the laser group was in 
10 - 60 mm proximal to the wrist crease with a mean of 
26.25 mm ± 16.22 and in the control group it was in 10 - 70 
mm proximal to the wrist crease with a mean of 34.12 mm 
± 13.10, 66% of the subjects had been injured by glass, 21% 
by knife, and 12% by constructional and industrial equip-
ment; 30% of the subjects had radial artery damage and 
none of them had ulnar nerve or artery damage. In the 
two-point discrimination-test of the thumb, there was no 
difference between the two groups. But a significant dif-
ference in the index finger was seen in the laser group in 
sensory recovery (P value = 0.04) shown in Table 1.

Table 1.  Comparison Between Two Points in Laser And Control 
Groups a

Finger Grade

2 3 4

Thumb

Laser 4 (28) 7 (50) 3 (21)

Control 6 (46) 6 (46) 1 (7.7)

Index

Laser 5 (35) 6 (42) 3 (21)

Control 10 (58) 2 (15) 1 (7.7)
a  Data are presented as No. (%).
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Figure 1. Different Modes of Hand flexion and extension

Table 2.  Comparison Between Opposition and Abduction in Laser and Control Groups

Function Grade

1 2 3 4 5

Opposition

Laser 0 0 10 4 0

Control 1 1 11 0 0

Abduction

Laser 0 0 0 6 8

Control 0 0 0 12 1

Regarding muscular examination tests, thumb op-
position via the opponenspollicis muscle and abduc-
tion by abductor pollicisbrevis, recovery in laser group 
had significant statistical difference in comparison to 
that of the control group (P value = 0.001 and P value = 

0.008) shown in Table 2.
NCV and EMG test results of the laser group were promi-

nent concerning motor recovery (P value = 0.04). But it 
was not prominent in the control group with regard to 
sensory recovery (P value = 0.62) shown in Table 3.
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Table 3.  Comparison EMG-NCV Between Motor and Sensory in 
Laser and Control Groups a, b

EMG-NCV Impression

Poor Fair Good

Motor

Laser 0 4 (28) 10 (71)

Control 0 9 (69) 4 (30)

Sensory

Laser 1 (7) 8 (57) 5 (35)

Control 2 (18) 7 (41) 4 (30)
a Abbreviations: EMG-NCV, electromyography (nerve Conduction 
studies) - (nerve conduction velocity.
b Data are presented as No. (%).

5. Discussion
Regarding the two-point discrimination test of the 

thumb showed no statistical difference between the two 
groups, unlike the study on inferior alveolar nerve by 
Ozen et al.(7). Regarding researches on rats for foot print 
recovery after laser therapy was effective on sciatic nerve 
(8-11) soleus muscle (5) and anterior tibialis muscle (6). 
These finding may be induced by increase in fiber diam-
eters (5), numbers of axons (11), and growth speed (11). 
Also, there was a significant difference between the laser 
and control groups regarding NCV and EMG findings of 
motor nerves, and this result was compatible to that of 
animal study on rats by Medalha et al. (5) and Prathap et 
al. on diabetic neuropathy (12). Motor function recovery, 
to a great extent, was in sync with the physical exams of 
the current study. Considering the fact that complete re-
covery of the nerves takes at least two and a half years, 
future studies with more patients and longer periods can 
better show the effects of laser on other nerve recovery 
parameters, also supplementary researches on different 
types of lasers, different powers, number of usage and 
the duration of irradiation are advised. It seems that la-
ser therapy based on the current study seems to affect 
the motor fibers more than the sensory ones. We recom-
mend laser therapy in all patients after microsurgical re-
construction procedures of the peripheral nerves.
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