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Abstract
Background: Peripheral nerve injury (PNI), due to upper extremity and cervical trauma can impair hand function, as well as affect
quality of life.
Objectives: In this study we aimed to evaluate clinical symptoms and electrodiagnostic findings in traumatic upper extremity PNI.
Methods: A total of 106 traumatic patients with upper extremity peripheral nerve injuries were recruited and completed a physical
examination. In addition, an electrodiagnostic study was performed to investigate detailed pattern of nerve lesions.
Results: Of 106 patients, 88 were males with a mean age of 36.6 ± 14.91. Thirty-three patients had an involvement in the forearm
area and 20 of them had an injury of the shoulder girdle. Twenty-one had ulnar nerve injury, 8 had median, and 8 had radial nerve
involvement. Furthermore, the ulnar nerve was the most common nerve injury among other nerve involvements. Only 10 patients
had plexopathy and 10 other had radiculopathy.
Conclusions: Ulnar nerve lesions were highly prevalent in upper limb trauma followed with brachial plexopathy and radiculopathy. The forearm and shoulder girdle are more susceptible to nerve injury.
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1. Background
Peripheral nerve injuries (PNI) are extremely common
in many types of upper limb trauma, which occurs in 2%
- 3% of cases (1-3). PNI can cause extreme dysfunction in
the hand for the patient disrupting their professional and
leisure activities. PNI pose various challenges to patients,
ranging from mild discomfort to life-long impairment. It
may be accompanied by neurological deficits. These injuries may lead to irreversible disabilities in patients, such
as sensory loss, deficient motor function, pain problems in
terms of cold intolerance and hyperesthesia that can ultimately impair hand function, and affect quality of life at
work and in society (4-6).
Certain peripheral nerves are at an increased risk of injury due to their anatomic location (1). The most affected
nerves in the upper limb are ulnar, median, radial, and digital nerves (7-9). Mild injuries may cure without intervention, however, severe injuries may lead to lifelong disabilities if they are not diagnosed and treated appropriately (2,
3, 10, 11).

Patients with upper extremity PNI need long time hospital admission and rehabilitation cares; therefore early diagnosis and treatment of these patients is important (12).
Defining the exact injured nerve could also help in its better treatment. It is shown that median nerve injury compared to other nerves has better recovery time (13).
Special tests can be used to support or confirm a nerve
injury including electromyography (EMG), nerve conduction studies (NCS), or electrical muscle stimulation in different disease (9, 14, 15). Electromyography (EMG) is the
most important diagnostic method for evaluating PNIs.
These studies help in precise localization of the lesion and
also in assessing the severity of the lesion, thus facilitating
the treatment options (16). Early identification of PNI is important, because untreated PNI may be the source of serious disabilities in later life.
2. Objectives
In this study, we aimed to evaluate the distribution of
upper extremity PNI in traumatic patients in northwest
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Iran.
3. Methods
Between April 2012 and April 2013, all patients with
upper extremity trauma visiting Forensics Organization
were included. All traumatic patients were examined and
those with any clinical doubt of upper or cervical peripheral nerve were included. Patients with iatrogenic etiology
of injury were excluded. This study was approved by the
ethics committee of Tabriz University of Medical Sciences,
and informed consent was obtained from all study participants.
Patients’ demographic information, their past trauma
history, recent trauma characteristics, and physical examination findings were recorded. All patients were referred to a physical medicine and rehabilitation clinic
for diagnostic investigations. Physical medicine and rehabilitation specialist performed complete sensory and
motor examination as well as electrodiagnostic investigations (electromyography (EMG) and nerve conduction
study (NCS)). The median, ulnar, and radial were examined
using both sensory nerve action potential (SNAP) and compound muscle action potential (CMAP). To examine musculocutaneous nerves, medial, and lateral ante-brachial cutaneous nerves (MAC, LAC) SNAP method and for axillary
nerve, CMAP method have been used. Complete Needle
Electromyography (EMG) of all muscles innervated from
different cervical nerve roots, brachial plexus (trunk, division, cord and terminal branches) and peripheral limb
nerves were performed. Concentric EMG needles were
used.
All statistical tests were performed using SPSS for windows Version 17 (Chicago, IL, USA). Quantitative data were
presented as mean ± standard deviation (SD), while qualitative data were demonstrated as frequency and percent
(%).
4. Results
In this study, 106 patients with upper extremity or cervical traumatic injury, including 88 male and 18 female
with mean age of 36.6 ± 14.91 years, were included. Only
1 patient had a previous history of PNI (0.9%).
Trauma was caused with vehicular accidents in 50 patients (47.2%), fight in 33 patients (31.1%), and work-related
in 23 patients (21.7%). The injuries were made by 3 types of
factors including, hard objects in 72 patients (68.6%), sharp
objects in 32 patients (30.5%), and gunshot in only 1 patient
(0.9%). Patients’ main chief complaints were pain (17%),
weakness (37.7%), parasthesia (26.4%), and pain, weakness
or parasthesia together (18.9%).
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Of 106 patients, 85 patients (80.2%) had upper extremities trauma, 19 patients (17.9%) had cervical trauma, and
2 patients (1.9%) had both upper extremities and cervical
trauma (Table 1).

Table 1. Detailed Location of Trauma Site in Patients
Trauma Site
Cervical

Number of Patients (Percent)
18 (17%)

Shoulder girdle

20 (18.8%)

Arm

10 (9.4%)

Forearm

33 (31.1%)

Hand

13 (12.2%)

Cervical + shoulder

2 (1.9%)

Cervical + hand

1 (0.9%)

Shoulder + arm

1 (0.9%)

Shoulder + forearm

1 (0.9%)

Shoulder + forearm + hand

1 (0.9%)

Arm + forearm

1 (0.9%)

Arm + hand

1 (0.9%)

Arm + forearm + hand

1 (0.9%)

Forearm + hand
Total

3 (2.8%)
106 (100%)

Of 106 traumatic patients enrolled in this study, 44 patients (42.3%) had open wound injury in trauma location,
27 patients (26.0%) had tendon injury, 35 patients (33.7%)
had fracture or dislocation in the traumatic extremity, and
44 patients (42.3%) had limitation in range of motion in the
injured joint. In physical examination of patients, in 67 patients (63.2%) there was some degree of impairment in the
sensory function of upper extremities including 60 male
and 7 female; and in 74 patients (69.8%) there was some degree of muscle force reduction (64 male and 10 female) (Table 2).
Duration time between injury and first electrodiagnostic exam was between 3 - 6 weeks after injury. PNI were
present in 56 cases (52.8%), which were mild in 9 patients
(8.5%), moderate in 7 (6.6%), and severe in 42 cases (39.6%)
(55 male and 3 female). Injuries in ulnar and median nerves
alone or along with other nerves injury were the most
common PNIs (Table 3). Electrodiagnostic examination revealed radiculopathy in 10 patients (9.4%) including mild
radiculopathy in 6 and moderate in 4 cases. EMG findings
showed plexopathy in 10 patients (9.4%) (including 5 moderate and 5 severe plexopathy).
Trauma Mon. 2018; 23(3):e59809.
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Table 2. Sites of Muscle Force Reduction in Patients
Site
No muscle force reduction
Shoulder
Wrist
Hand fingers

Number of Patients (Percent)
32 (30.2%)
6 (5.7%)
4 (5.7%)
26 (24.5%)

Shoulder + elbow

3 (2.8%)

Shoulder + elbow + wrist

1 (0.9%)

Shoulder + elbow + hand fingers

1 (0.9%)

Elbow + hand fingers

1 (0.9%)

Elbow + wrist + hand fingers

3 (2.8%)

Wrist + hand fingers

16 (15.1%)

Whole upper extremity
Total

13 (12.3%)
106 (100%)

Table 3. Upper Extremities Peripheral Nerve Injuries in Patients
Injured Nerve
No peripheral nerve injuries
Median

Number of Patients (Percent)
48 (45.3%)
8 (7.5%)

Ulnar

21 (19.8%)

Radial

8 (7.5%)

Axillary

2 (1.9%)

Superficial Radial

5 (4.7%)

Accessory

2 (1.9%)

Median + Ulnar

6 (5.7%)

Median + Radial

1 (0.9%)

Median + Musculocutaneous

1 (0.9%)

Ulnar + Radial

2 (1.9%)

Musculocutaneous + Axillary

1 (0.9%)

Median + Ulnar + Musculocutaneous +
Axillary

1 (0.9%)

Total

106 (100%)

5. Discussion
In this study we evaluated the gender ratio, physical
symptoms, and electrodiagnostic findings of cervical and
upper extremity PNI. We observed a higher rate of PNI in
males than females; similarly, Nobel et al. (2) showed that
peripheral nerve injuries in extremities are more prevalent in males than females; while Taylor et al. (10) reported
equal rate of PNI in both males and females. Higher trauma
and PNI rate in males may be because males are more
prone to high-risk situations like fight and work-related
traumas and their related PNIs.
Vehicular accidents were the most common cause of
Trauma Mon. 2018; 23(3):e59809.

trauma and trauma by sharp objects only occurred in 30.5%
of cases. Similarly, previous studies have reported motor
vehicle accidents as the main cause of injury and sharp objects as a small proportion of cases (2, 7, 9). Immediate
nerve reconstruction is indicated in PNIs with sharp nerve
lacerations (2).
Some mechanisms of trauma could be prevented; e.g.
with proper preventive measures at the structural, organizational, and personnel levels to increase the safety of industrial workers especially those performing hard tasks,
these traumas could be prevented (17).
Nerve injury should be considered when a patient experiences pain, weakness, or paresthesia in the absence of
a known bone, soft tissue, or vascular injury (1). We observed that weakness and parasthesia were more common
than pain as the main complaint of these patients.
In this study, decrease in muscle force of traumatic site
was found in physical examination of most patients and
wrist and fingers were the most prevalent sites. Other clinical findings as sensory loss were not considerable. The
most common sites of injury were forearm, shoulder girdle, and cervical region respectively.
It is reported that the majority of PNI occur at the level
of the upper arm (18, 19). Additionally, other studies have
reported that the majority of PNIs occurred in the wrist
and hand region (20). Saadat and colleagues (21) reported
the forearm to be the most frequently involved area, followed by the wrist and hand. PNI at the forearm level can
result in substantial functional loss and have major social
consequences (22). Superficial location of the nerves in
the forearm, wrist, and hand as well as their exposure in
daily work with sharp cutting objects could be a reason for
higher rate of PNI in these regions (21).
Electrodiagnostic assessment of peripheral nerve involvement is useful in different studies (23) and could be
useful in detecting PNI. In our study all patients have some
complaints recommending possible PNI. However, EMGNCS findings showed that PNI were only present in 54.7%
and the prevalence of radiculopathy and plexopathy was
low (less than 10%). The most common PNI in upper extremity were ulnar nerve and then median nerve alone or
along with others. Cervical root, brachial plexus, median,
and radial nerves were also injured. The most prevalent
combined nerve injury was median with ulnar nerve involvement.
This study results are similar to the studies done by
Kouyoumdjian (8) as well as Saadat and colleagues (21),
which reported that most of the PNIs are single rather than
multiple nerve injuries and combined lesions most commonly involved the ulnar and median nerves. Previous reports have also reported the ulnar nerve as the main injured nerve followed by median nerve injury and the lower
3
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involvement of radial nerve (7, 8). However, several studies have reported radial nerve as the most frequent nerve
(2, 24, 25). In a population selected from the hand surgery
unit, McAllister et al. (9) also reported digital nerves as the
most commonly injured nerves in the upper limb. In our
study as well as the Ayromlou et al. (23) study, axial nerve
involvement was the less frequent nerve. The difference in
the involved nerves in upper limb traumatic injuries could
be related to their anatomic location and also the position
of victims when the trauma happened.
5.1. Conclusion
The electrodiagnostic study seems to be necessary in
case of suspicion for cervical or peripheral nerve lesions
after trauma and about half of the patients with positive physical examinations for nerve lesions had negative
precise EMG-NCS study. Upper limb nerve lesions due to
trauma is highest among middle-aged males and traffic
accident is leading cause. Ulnar, cervical root, brachial
plexus, median, and radial nerves are the most prevalent
traumatic upper limb nerve injuries.
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