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Multiple Nerve Damages Because of Occupational Risk
Factors

Ismail Boyraz® ¢, Bunyamin Koc?, Hakan Sarman®, Hilal Caglar?

Abstract

Upper extremity problems due to working are frequently encountered.
We presented a case of bilateral multiple nerve damages that were
thought to be secondary to working and were evaluated to eliminate
the probability of presence of other etiological factors. The patient
was a press operator and he was performing elbow flexion and wrist
extension against resistance at work. He had numbness in the first and
second fingers of his right hand and pain in the forearm. His last EMG
revealed right median nerve, left median and ulnar palsy, total dener-
vation in the right radial nerve. The patient underwent an operation in
the right cubital region. During the operation, compression was found
to be due to soft tissue pressure; the radial nerve was released and the
neighboring scar tissue was cleaned.
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Introduction

Upper extremity problems due to working are frequently en-
countered. Among those are tendinopathies, neuropathies, me-
dial and lateral epicondylitis, and nerve entrapments, which
are particularly observed in the elbows and hands. Repetitive
movements, working with instruments with vibration effects,
compelling types of work with weights of more than 5 kg, and
types of work that require a high level of grasping power are
among the risk factors [1]. Repetitive movements and chronic
obstruction due to local mechanical pressure result in increased
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pressure in the tunnel and ischemia. An increase by 40 mm Hg
in the pressure inside the carpal tunnel has been demonstrated
in ischemic models with 40° of wrist extension with compres-
sion of 1.2 kg at 40 mmHg. Pressure of 20 - 30 mm Hg results
in a decrease in the venous blood flow in acute entrapment
models. In addition, pressures of 35 - 50 mm Hg and 70 mm
Hg result in impairment in the capillary blood flow and total
ischemia, respectively, in experimental studies. Furthermore,
it is reported that pressure application of 30 mm Hg for 4 h
resulted in entrapment neuropathy through an increase in the
vascular permeability and thus the development of edema and
increased pressure inside the fascicle [2].

Carpal tunnel syndrome is the most frequently seen en-
trapment neuropathy of the upper extremity; it can be seen si-
multaneously in both hands and is more common in the 40 - 60
years age group. Repetitive movement of the wrist is the most
significant risk factor. Cubital tunnel syndrome is the second
most common entrapment neuropathy of the upper extremity.
Individuals who lean on their elbows at flexion during work
and loading on the elbow are at risk and compressive pressure
secondary to repetitive movements is among the risk factors.
Radial tunnel syndrome is less common among workers. En-
trapment is frequently localized at the lateral part of triceps
muscle (posterior arm) and at the middle arm. Some of the rea-
sons for entrapment are over use of the triceps muscle, humer-
us fractures, lesions in the supinator muscle or the presence of
a septum between the extensor muscles and external pressures.
Frequent compulsive loading, repetitive movements, and heavy
working generally result in lateral and medial epicondylitis in
patients. Postural loading, low work control, and low socioeco-
nomic support cause lateral epicondylitis, while vibration work
more frequently causes medial epicondylitis [3-11].

Herein, we presented a case of bilateral multiple nerve
damages that were thought to be secondary to working and
were evaluated to eliminate the probability of presence of oth-
er etiological factors.

Case Report

A 34-year-old male patient, who presented to the clinic after
a repair of a spontaneous radial nerve injury, was admitted to
our clinic for rehabilitation treatment. The patient was a press
operator and he was performing elbow flexion and wrist exten-
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sion against resistance at work. He had numbness in the first
and second fingers of his right hand on July 1, 2013. A severe
right forearm pain that began suddenly at night occurred after
10 days. Cervical, brachial plexus, shoulder and right elbow
MRI examinations and an EMG were performed at another-
clinic for diagnosis. His routine blood tests were unremark-
able. Narrowing and fused vertebrae of the C3-4 level and
central bulging at C5-6 and C6-7 levels were detected in the
cervical MRI. Right shoulder MRI and brachial plexus MRI
were normal. The radius head was found to be deformed and
fused with the ulna. The humeroradial joint space was nar-
rowed and minimal spur formation was seen. Methylpredniso-
lone treatment was started at a dose of 16 mg. A repeat EMG
was obtained, since his complaints worsened on November 26,
2013. A patchy involvement in the right median nerve and a
process resulting in axonal loss and chronic mild radiculopa-
thy at the right C7 and left C5-6 roots was detected. Pregabalin
was started at a dose of 150 mg twice daily. The EMG obtained
on June 31, 2014 revealed a slight improvement in the right
lower trunk involvement, while a severe partial lesion at the
posterior cord of the middle trunk (distal to the brachioradial
muscle) was detected. The EMG performed on February 2,
2014 revealed findings compatible with affected sensory and
motor branches of the right median nerve and left median and
ulnar sensory filaments, chronic partial axonal damages likely
secondary to the wrist deformity, total denervation in the right
radial nerve distal to the branch to the brachioradial muscle
except to the indicisproprius, and very advanced partial axonal
damage to indicisproprius (subacute phase). Since the nerve
damage detected by the EMG was severe, the patient under-
went an operation in the right cubital region. During the opera-
tion, compression was found to be due to soft tissue pressure;
the radial nerve was released and the neighboring scar tissue
was cleaned.

Upon physical examination, the patient, who was right
handed, found that he could not perform total supination in
the two forearms; instead, he was capable of only midsupina-
tion. No deformities were found in the other joints. His past
medical history and family history were unremarkable. Upon
neurologic examination, the range of motion at the right elbow
and shoulder and muscle strength was complete, while right
wrist extension was graded 3/5, flexion was 4/5, second and
third finger extension was 2/5 and flexion was 4/5, and thumb
flexion and abduction was 2/5. Hypoesthesia was present at
the dorsolateral part of the right hand and the dorsal side of the
first two fingers. Triceps reflex was normoactive, while bra-
chioradial reflex was absent.

Right forearm strengthening, electrical stimulation, sen-
sory reeducation, and work occupation education treatments
were performed. A follow-up EMG obtained at the sixth month
while his treatment was ongoing revealed an ongoing process
of reinnervation and regeneration in the right radial and me-
dian nerves. His muscle strength was increased at the physical
examinations performed while the treatment was ongoing.

Discussion

Local friction, traction, and compression of the nerves during
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work may cause damage to nerves. Postural loading may cause
nerve entrapment of both radial and ulnar nerves; frequent
loading mostly causes radial nerve damage; repetitive move-
ments, applying pressure by the palms, and compressions may
cause median nerve entrapment. None of the physical factors
has a more important role compared to the others. Previous in-
juries and medical condition of the individual may also change
the risk of injury during work. Psychological and social factors
and mood disorders also play key roles in the tension injuries
due to repetitive movements [12, 13].

Intermittent paresthesia and subjective weakness in mild
cases, continuous paresthesia and measurable muscle weak-
ness in intermediate cases, and continuous paresthesia, atrophy
and marked weakness occur in advanced cases. Spontaneous
healing is possible in mild and intermediate cases with preven-
tive measures, while patients with persisting symptoms require
treatment. For CTS, surgery is recommended in patients who
have intermediate grade symptoms for longer than 12 months
with no adequate response to conservative treatment and whose
EMG is positive (+) and in EMG positive (+) patients with ap-
parent motor involvement and severe symptoms [14, 15].

Exposed physical factors are quite heterogeneous. Piligian
et al reported that risk factors for cubital tunnel were repeti-
tive, sudden elbow flexion, repetitive trauma, and compression
on the ulnar sulcus [16]. In another study, occupational risk
of ulnar nerve damage is reported to be greater due to hold-
ing an instrument at a specific position, obesity, other mus-
culoskeletal system disorders, such as medial epicondylitis,
and other nerve compressions [3]. Roquelaure et al stated that
physically demanding work, hand-arm vibration, and postural
loading were the most important risk factors for radial nerve
entrapment [ 17]. On the other hand, Rogier reported that while
stationary working was a risk factor for cubital tunnel, work-
ing with the wrist at full extension or static working and work
that necessitates loading with more than 1 kg for more than
10 times in an hour were risk factors for radial nerve entrap-
ment. In a case of a floor parqueting worker who was required
to perform repetitive hand movements, bilateral carpal tunnel
syndrome at the Guyon’s canal was reported, in addition to
ulnar nerve entrapment [18].

Neurophysiological evaluations are normal in general in
patients in whom weakness is absent. Electromyographic stud-
ies may be performed if conservative treatments fail. Ultra-
sonography can also aid in the diagnosis. An ergonomic setting
in work places is required in the treatment of nerve entrap-
ments. Nerve and tendon sliding exercises decrease the risk
of a patient undergoing surgery. Healing after surgery can be
extended for as long as 2 years [19, 20].

The present case is interesting, as the patient had bilat-
eral multiple nerve damages and occupational circumstances
played role as a risk factor in the occurrence of nerve entrap-
ments. Furthermore, the patient had a non-advanced level of
elbow contracture. The patient had no prior medical diseases
and the tests performed revealed no secondary predisposing
conditions. He suffered severe radial nerve damage due to
mechanical compression. The patients must be examined care-
fully in terms of a lot of disorders if the patient has several
nerve palsies.
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