
Spinal Cord Series and Cases            (2020) 6:52 
https://doi.org/10.1038/s41394-020-0304-7

CASE REPORT

Radial palsy in an individual with high-level chronic
spinal cord injury
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Abstract
Introduction Prolonged compression is a common cause of radial neuropathy in able-bodied individuals but has not been
reported in individuals with chronic SCI. This is despite the fact that individuals with SCI may be at increased risk of peripheral
nerve injuries due to wheelchair mobility and baseline sensory deficits. Furthermore, diagnosis of peripheral nerve injury poses
a unique challenge in this population because symptoms and signs are superimposed on pre-existing central deficits.
Case presentation We present the case of a 48-year-old man with a C6 AIS A SCI from a motor vehicle accident 22 years
earlier who had a new onset compressive radial neuropathy. At initial assessment he complained of paresthesia along his lateral
right arm accompanied by new onset wrist-drop. Subsequent radial nerve conduction studies revealed severe reductions in
amplitude for sensory and motor action potentials. The patient was managed with mobility exercises and vitamin B supple-
mentation and showed full recovery of motor and sensory function to baseline levels on follow-up 4 months after the injury.
Discussion The electrophysiologic profile of this patient is illustrative of severe nerve compression for an extended time
period. Unlike able-bodied individuals who can reposition themselves to alleviate nerve compression, individuals with SCI
may be unaware of nerve compression or unable to reposition themselves. This highlights the need for precautionary
measures such as maneuvers and devices to provide trunk and limb stability along with the use of medical alert devices that
allow individuals to access timely help when unattended.

Introduction

Prolonged compression is a common cause of radial neu-
ropathy [1]. The ensuing pathology—termed “Saturday
night palsy” after its classical presentation in inebriated
individuals who fall asleep with an arm over a chair—has
been well described in otherwise able-bodied individuals
but has not been reported in individuals with chronic spinal

cord injury (SCI). This is despite the fact that spinal cord-
injured individuals may be at increased risk of these and
other peripheral nerve injuries due to wheelchair mobility
and transfers, and because of sensory deficits [2]. Further-
more, late diagnosis and under-diagnosis of such injuries is
more likely in this population given that signs and symp-
toms are superimposed on pre-existing deficits related to
chronic SCI [2]. We describe the first reported case of acute
compressive radial neuropathy in a tetraplegic patient,
including clinical and electrophysiologic features and
course of recovery.

Case presentation

A 48-year-old man with C6 American Spinal Injury Asso-
ciation Impairment Scale [3] A SCI from an accident 22
years earlier presented to the clinic 1 week after an incident
that resulted in prolonged radial nerve compression. In this
incident he fell forward and became constrained partially
out of his motorized wheelchair and against a wall with his
torso in a hyperflexed position and his right knee forcibly
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pressed into his right axilla. Due to his position between the
wheelchair and the wall he was unable to move himself to
alleviate the pressure to his right axilla, and he fell asleep
until a care aid arrived 7 h later.

At first assessment he complained of pain and paresthesia
along the lateral aspect of his right arm from axilla to wrist,
accompanied by new wrist extensor weakness. Clinical
examination showed a new wrist-drop (MRC grade 2/5;
previous baseline 4/5). This wrist-drop of his dominant
hand prevented him from operating the controls of his
motorized wheelchair, thereby severely limiting his mobi-
lity and activities of daily living, which he previously per-
formed independently. Elbow extension and arm abduction
were preserved at MRC grade of 2/5 and 5/5 respectively,
similar to his baseline values. The last normal sensory level
was C5, with no pinprick sensation at the C6 dermatome,
the same as his previous baseline. The left arm was unaf-
fected by this incident.

The patient was managed with mobility exercises and
vitamin B supplementation and was followed-up for clinical
examination and electrophysiologic testing at

approximately 1 month after injury. At this time sensory
abnormalities secondary to this injury had fully recovered
and wrist extension had improved significantly but not
completely (MRC grade 4-/5). Nerve conduction studies of
the right superficial radial nerve revealed a severe reduction
in amplitude to 2.8 mcV (left arm normal, 17 mcV; Fig. 1).
Latency and conduction velocity were normal. The right
median finger 2 response had a normal amplitude, latency,
and conduction velocity, indicating sparing of the median
nerve consistent with the clinical presentation. Needle
electromyography (EMG) of the right triceps and extensor
carpi radialis longus revealed active denervation changes
with positive sharp waves. In the right extensor carpi
radialis longus, motor unit amplitudes were increased, and
the interference pattern was reduced with rapid firing. The
patient had difficulty voluntarily activating the right triceps.
EMG of the right biceps was normal.

At follow-up evaluation 4 months after initial onset of the
right wrist weakness, the patient reported complete recovery
of sensory and motor function to his baseline levels, which
was confirmed on clinical examination. Electrophysiologic
tests were repeated at 9 months post injury. These demon-
strated improved right radial nerve function. Specifically,
forearm-snuffbox superficial radial sensory nerve action
potential (SNAP) amplitude had increased from 2.8 mcV at
1-month post injury to 6.3 mcV (Fig. 1).

Discussion

Diagnosis of peripheral nerve injuries in patients with
chronic SCI is challenging because symptoms and signs are
superimposed on pre-existing deficits related to SCI (e.g.
decrease of sensation, presence of paresthesias etc.).
Existing literature suggests that such injuries are under-
diagnosed when occurring at the time of SCI but it is not
known whether this holds true for individuals with pre-
existing chronic SCI [4]. Diagnosis of peripheral nerve
injury in our patient was aided by the existence of an
obvious traumatic incident with subsequent new symptoms.
Whereas localization of such an injury in able-bodied
individuals is relatively simple based on the distribution of
sensory and motor deficits, it was complicated in our patient
by his total lack of sensation below the C5 dermatome and
diminished voluntary motor function below the level of C8.

The combination of right wrist extensor weakness (MRC
grade 2/5; baseline MRC grade 4/5) and paresthesia along
the lateral aspect of the forearm implicated the radial nerve.
This, taken together with sparing of deltoid power (MRC
grade 5/5), ruled out injury proximal to the branching of the
axillary nerve, namely, brachial plexus injury. In able-
bodied patients, radial nerve injury can be further localized
as being proximal to the spiral groove of the humerus, in

Fig. 1 Radial nerve conduction studies. SNAP measured 1 month (a)
and 9 months (b) after compressive injury. Tracings for the unaffected
left arm are included for comparison. Arrows indicate the beginning of a
SNAP, where detectable. At 1-month post injury forearm-snuffbox
superficial radial nerve SNAP amplitude was reduced in the affected right
arm (2.8 mcV) compared to a normal value in the left arm (17mcV).
After 9 months, this had improved (6.3mcV) but was still considerably
lower than the left arm (18.2 mcV), demonstrating only partial recovery.
Latency and conduction velocity were normal for all studies.
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which case triceps power is affected, or distal to it, in which
case triceps power is spared [5]. In light of our patient’s
reduced baseline triceps power (MRC grade 2/5), the finding
of relatively unchanged function in this area was ambiguous.

Electrophysiologic testing confirmed the diagnosis of
radial nerve injury. However, nerve conduction studies of
our patient demonstrated severe reductions in amplitude
with normal conduction velocity and latency. This contrasts
with studies of Saturday night palsy in able-bodied indivi-
duals, which report the opposite pattern: reduced conduc-
tion velocity and increased latency as dominant features,
with reduction in amplitude occurring in only a small
minority of patients [6–8]. This commonly reported con-
stellation of electrophysiologic features is representative of
focal demyelination, which is thought to be the dominant
pathology in compressive neuropathy [9].

The dissimilarity of our patient’s electrophysiologic
profile to this literature may represent a difference in injury
mechanism. Animal experiments show that mild, short
duration compression produces slowed conduction, whereas
longer and more severe compression results in conduction
block, manifested as reduced action potential amplitude [10].
This paradoxical sparing of conduction velocity in more
severe compressive injuries can be explained by the fact that
large diameter fast-conducting fibers are the most suscep-
tible to compressive injury [10]. Thus, mild compression
may lead to differential demyelination of fast-conducting
fibers and sparing of slower-conducting small fibers,
resulting in the appearance of slowed conduction velocity.
However, with more severe compressive injury all fiber
types are affected equally, resulting in conduction block of
individual neurons but little or no reduction in net conduc-
tion velocity [11]. This explanation fits the mechanism of
injury for our patient, who experienced compression of
longer duration than most reported cases of Saturday night
palsy in able-bodied patients and whose forward-leaning
position would likely have exerted greater pressure on the
radial nerve than is typically seen in this type of injury [7].

This points to what may be an important difference
between able-bodied and chronic SCI patients with respect
to compressive nerve injury. Unlike able-bodied individuals
who can reposition themselves in the event of nerve com-
pression, individuals immobilized by SCI may be unable to
do so until a care provider is present, as was the case with
our patient. Whereas the average duration of compression
for able-bodied individuals with Saturday night palsy has
been reported to be about 3 h, ours is the first report of this
injury in a patient with chronic SCI and he experienced
compression for 7 hours before receiving assistance [7].

This incident highlights the need for precautionary
measures in this population. This may include the

combination of maneuvers and devices to provide trunk and
limb stability and medical alert devices that allow indivi-
duals to access timely help. The latter is especially impor-
tant for reducing morbidity given that duration of
compression is directly linked to severity of injury and
prognosis [10].
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