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CASE REPORT

Simultaneous Erb’s and Klumpke’s palsy: Case report
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Abstract

Mapping nerve deficits during a physical exam after
trauma to the upper extremity can help determine not
only if the brachial plexus was injured but also which
nerve roots were involved. A 28-year-old male presented
with simultaneous signs and symptoms of Erb’s (C5) and
Klumpke’s (C8, T1) palsy, with sparing of the C6 and C7
roots. The patient presented several months ago to his
local emergency room with shortness of breath, which
was determined to be caused by left diaphragmatic
paralysis through clinical and radiographical evidence.
However, the etiology of the current nerve dysfunction
in the upper extremity remained unknown. With per-
sistent questioning and establishing the patient’s trust
in the caregivers, it was revealed that the patient had
attempted suicidal hanging. We describe the clinical
features and the likely mechanism of injury leading to
this previously unreported combination of brachial plexus
injuries. The unique injuries to this patient’s brachial
plexus can be explained by the sequence of events
during the attempted suicidal hanging. The upper
brachial plexus was injured during the initial moments
where the neck was excessively stretched and the lower
brachial plexus was injured due to the patient reaching
up and holding himself by his arm for an extended
period of time.
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Core tip: This report describes a unique case in which
only the upper and lower roots of the left brachial plexus
were injured, sparing the C6 and C7 roots. Careful
questioning revealed that the injury was caused during
an attempted suicidal hanging. The damage to C5
occurred due to stretching of the neck and the damage
to the C7 and C8 roots occurred after the patient reached
up to free himself and hung by his arm for a period of
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INTRODUCTION

The brachial plexus is a group of nerves from C5-T1 that
provide motor and sensory innervation to the upper
extremity. Injury to the brachial plexus usually results in
a pattern of functional losses that indicate which region
of the brachial plexus was injured. Traumatic brachial
plexus injuries are the most common type of brachial
plexus injury™. Total lesioning of the brachial plexus
(C5-T1) occurs in 75% of traumatic brachial plexus
injuries. Traumatic brachial plexus injuries are typically
associated with motor vehicle collisions. The typical
presentation of a total brachial plexus injury is the
rupture of the C5 and C6 roots (distal to the dorsal root
ganglia) and avulsion of C7-T1 roots (proximal to the
dorsal root ganglia). It can be extrapolated from this
that the lower brachial plexus is susceptible to greater
injury in traumatic brachial plexus injuries.

Erb’s palsy or Erb-Duchenne palsy is an upper
brachial plexus injury involving nerve roots C5 and C6.
Klumpke's palsy or Dejerine-Klumpke palsy describes
injury to the lower roots (C8, T1). These are usually
brought about by a specific injury mechanism resulting
in stretch of either the upper plexus (due to widening of
the angle between the shoulder and head) or the lower
plexus (seen in hyperabduction of the arm), in a mutually
exclusive manner®,

We report a case of an initially puzzling neurological
deficit consisting of both upper and lower brachial
plexus injuries. We assume this is the first reported
case of such a combination injury.

CASE REPORT

A young male patient was referred to the clinic with
a history of weakness and numbness in his left arm.
Complaints of shortness of breath when he presented
to his local emergency room several months prior had
prompted radiographic workup revealing slight elevation
of the left hemi diaphragm. Detailed neuroimaging with
MRI and MRA were normal.

On motor exam at the clinic, there was difficulty
raising the left arm above the horizontal plane against
resistance. Slight atrophy of both the deltoid and
supraspinatus muscles along with atrophy and weakness
of the hypothenar and intrinsic hand muscles of the
left side were noted. Full strength and normal muscle
bulk were demonstrated in the left biceps and triceps.
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On sensory exam, reduced sensation to light touch and
pinprick were found along the upper lateral shoulder
supporting left C5 nerve root involvement. In addition,
sensory deficits of the ulnar aspect of the forearm,
hypothenar and the fifth digit were consistent with left
C8 and T1 nerve root involvement. Denervation and
early regeneration potentials were also confirmed for the
left C5, C8 and T1 roots at the trunk level of the brachial
plexus.

The patient was initially evasive regarding the
events leading up to his neurological defects. He had
repeatedly denied any trauma. Serological exam did
not reveal any inflammatory process. With persistent
inquiry, the patient ultimately disclosed that several
months ago he had attempted suicide by hanging,
using a rope and jumping from height. He reported that
just when the rope tightened, his neck was stretched
upward. He then reached up and grabbed the rope. He
remained hanging on his outstretched arm before he
was able to free himself.

Conservative treatment including physical therapy
was initiated, with gradual improvement of the deficits
over several months. Psychological counseling and
psychiatric care were established.

DISCUSSION

There are only a few case reports describing comp-
lications of hangings despite its high prevalence. One
reason is the high rate of completion of this method
of suicide!. Additionally, unless the clinician is able to
develop a rapport with the patient, patients are less likely
to reveal the true scenario which led to the presentation;
another potential reason for under reporting.

Based on the radiographic findings and history, it
was determined that partial diaphragmatic paralysis
was responsible for the shortness of breath the patient
experienced. Hanging has previously been shown to
cause temporary bilateral diaphragmatic paralysis'®. In
addition, several other mechanisms that can give rise to
shortness of breath have been reported in the literature
and were considered in the differential diagnosis. Post-
obstructive pulmonary edema (POPE) is a common
finding in attempted hangings. Young men, such as
this patient, are especially susceptible to POPE because
of the greater negative intrapleural pressure that is
generated in this patient group™®. Lack of pulmonary
opacities on radiography made this unlikely.

It is believed that the primary fatal component of
suicidal hanging is not from a cervical fracture, airway
compression, or sympathetic stimulation, but rather intemal
jugular vein and carotid artery compression. Venous
and arterial compressions are then followed by airway
compression that ultimately leads to global hypoxia™”®.
This theory is further reinforced by cases of patients with
tracheotomies completing suicide with ligatures above the
tracheotomy. Perfusion with hypoxic blood has been shown
to be sufficient to produce respiratory distress in animal
models, which reinforces this hypothesis™. Deaths in

December 16, 2015 | Volume 3 | Issue 12 |



Dawson A et a/. Simultaneous Erb’s and Klumpke's palsy

Stretch B
on CS N
el
Stretch
on roots

Figure 1 The likely injury mechanism can lead to a similar clinical pres-
entation. A: Artist's rendering of the upper brachial plexus stretch injury; B: Artist's
rendering of the lower brachial plexus stretch injury.

attempted hangings are typically associated with respiratory
failure or bronchopneumonia™®.

In attempted suicidal hangings that did not result in
death, nerve lesions have been reported and are described
as upper motor neuron lesions caused by damage to the
basal ganglia due to cerebral anoxia. Patients present
with muscle spasticity and hyperreflexia®. Nerve
damage due to anoxia in this patient was ruled out
during the physical exam, which showed atrophy and
decreased strength in the involved muscles, indicating
that the deficits were lower motor neuron type lesions.
Lower motor neuron lesions without ongoing or past
inflammatory episodes in a healthy individual suggests
trauma. Although the patient denied any trauma during
the initial encounters, it was still high on the differential
diagnosis list.

Physical examination of the patient revealed left
partial diaphragmatic paralysis with atrophy of the
intrinsic muscles of the hand as well as the hypothenar,
supraspinatus and deltoid muscles on the left side.
The nerves involved in innervating these muscles were
studied to determine if there was a pattern in the
distribution of nerve loss that could be traced back to
the brachial plexus. The diaphragm is innervated by the
phrenic nerve from C3-C5. The hypothenar and intrinsic
muscles of the hand are innervated by the ulnar nerve
from C8-T1. The supraspinatus muscle is innervated by
the suprascapular nerve from C5-C6. The deltoid muscle
is innervated by the axillary nerve from C5-C6"%. The
pattern of these involved nerves indicate injuries in the
distribution of the left C5, C8 and T1 nerve roots. This
combination of deficits and electrophysiological findings
point to a stretch injury to both the upper and lower
plexus. It is noteworthy that the C7 and possibly C6
nerve roots were spared in the case described here.
Therefore, it is likely the damages occurred due to
successive movements during the course of the hanging
attempt that stretched first the upper then the lower
regions of the brachial plexus.

Figure 1 shows the likely injury mechanism that
can lead to a similar clinical presentation. Tension on
the upper plexus likely occurred when the neck was
abruptly pulled upward by the tightening rope (Figure
1A). The survival instinct led the patient to reach up

Roishidenge ~ WJCC | www.wjgnet.com

986

and transfer his weight to his outstretched arm, causing
stretch of the lower trunk (Figure 1B).

Traction injuries to the brachial plexus make up the
majority of brachial plexus lesions. It is advised that the
patient should be observed for up to 3-5 mo following
the injury as edema should decrease and minor injuries
resolve™". Natural recovery usually occurs within 6 mo,
but recoveries without operative intervention are poorly
documented!. As expected, this patient was also less
symptomatic during subsequent follow-up appointments.
Unfortunately we were unable to follow him long-term
and address the physical and psychological issues
completely, due to the poor compliance of the patient.

This patient’s injuries are consistent with a sequence
of events resulting in first a lateral stretch of the neck
followed by a stretch of the lower brachial plexus. The
movements behind these injuries can be explained by
the patient’s history of an attempted suicide followed by
a survival response and extended period of time where
the patient’s weight was suspended by his arm above
his head.
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Case characteristics
A young male with numbness and weakness in his left arm and previous difficulty
breathing.

Clinical diagnosis

Left diaphragmatic paralysis with atrophy and weakness of the deltoid, supraspinatus,
hypothenar and intrinsic hand muscles on the left side with reduced sensation to
light touch and pinprick along the upper lateral shoulder, ulnar aspect of the forearm,
hypothenar and the fifth digit.

Differential diagnosis
Brachial plexus trauma, nerve impingement.

Laboratory diagnosis
Serological studies did not reveal inflammatory processes.

Imaging diagnosis

Radiographic workup showed slight elevation of the left hemi diaphragm and
magnetic resonance imaging/magnetic resonance angiography neuroimaging
showed no abnormalities.

Treatment
Conservative treatment including physical therapy was initiated and psychological
counseling and psychiatric care were established.

Related reports
To our knowledge, this is the first case report to describe both Erb’s and
Klumpke’s palsy resulting from a suicidal hanging attempt.

Term explanation

Erb-Duchenne palsy refers to damage of the C5 and C6 nerve roots resulting
in sensory and motor deficits in the distribution of commonly the suprascapular,
musculocutaneous and axillary nerves. Dejerine-Klumpke palsy refers to
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damage of the C8 and T1 nerve roots resulting in sensory and motor deficits
in the distribution of the ulnar nerve. Post-obstructive pulmonary edema is
negative pressure, non-cardiogenic pulmonary edema that can occur during
(type 1) or after relief of (type II) a pulmonary obstruction.

Experiences and lessons
This case presents a unique distribution of nerve damage after attempted
suicidal hanging that we do not believe has been previously described.

Peer-review
This is an interesting case of a combined upper and lower brachial plexus injury
associated with an attempted suicide.
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