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INTRODUCTION

A “stinger,” otherwise known as a “burner,” is a transient, reversible peripheral nerve injury
of the upper limb caused by injury to the cervical spine and shoulder. This injury usually
occurs during participation in contact sports [1-3]. Stingers are considered to be under-
reported by athletes and are most common in American-style football, hockey, gymnastics,
and wrestling [4]. In a study of collegiate American-style football players, Levitz et al [5]
reported that stingers occur in 50%-65% of these athletes during the course of their career;
they also reported high rates of recurrence. Mechanisms of injury include traction, com-
pression, and direct blows [4,6-9]. Traction injuries result from ipsilateral shoulder depres-
sion and contralateral neck flexion, effectively resulting in traction on the nerve root and/or
brachial plexus.

At the high school level, football players are more likely to have traction injuries.
Conversely, compression injuries are more likely sustained at the collegiate and professional
levels [10]. Compression injuries of the nerve root stem from a combination of forced
hyperextension with ipsilateral rotation and lateral flexion leading to transient neuroforam-
inal narrowing. Finally, a direct blow to the supraclavicular region (Erb point), where the
brachial plexus is most superficial, can result in direct trauma to the plexus. Most stingers,
according to the Seddon classification scheme, are characterized as first- or second-degree
peripheral nerve injuries, which refer to neurapraxia (demyelination) or axonotmesis
(axonal loss), respectively. A third-degree injury, or neurotmesis (complete nerve transec-
tion), is not considered within the spectrum of this disorder [11,12].

Because tackling and blocking are the two most common mechanisms of stingers,
defensive backs and offensive linemen are most susceptible [10]. Symptoms appear imme-
diately after contact [1] and generally affect the upper trunk of the brachial plexus or C5/C6
nerve roots [6-8,13-15]. The primary symptom is burning pain referring to the upper limb,
which may be accompanied by weakness, numbness, and paresthesias [1,16]. Symptoms
typically do not last more than 24 hours [2]. A wide range of clinical courses have been
described after a stinger injury, ranging from full recovery in seconds or hours to the
development of a chronic syndrome [1,5]. The distribution of weakness is dependent on
the source of the nerve injury, but whether it is the root (C5 or C6) or upper trunk of the
brachial plexus, the most common pattern of muscle weakness involves the deltoid,
supraspinatus, and/or infraspinatus for several weeks after the injury [17].

Conlflicting views exist regarding the location of the neurological lesion [13]. Some
authors who included an electrodiagnostic evaluation in their studies reported a greater
incidence of brachial plexus involvement [8,14,15,18]. However, Slipman et al [19]
demonstrated that diagnostic cervical selective nerve root blocks frequently provoke symp-
toms outside the classic dermatomal distribution in nonathletes. Thus it is plausible that
injury to a single nerve root can produce a more circumferential pattern of symptoms in the
upper limb [20].

Several factors suggest that most stingers are caused by cervical nerve root injury
[5,21]. It has been shown that there is a statistically significant 10%-13% decrease in
neuroforaminal diameter when the neck is positioned in 20°-30° of extension, as is
common during a stinger injury [22]. Anatomically, the cervical nerve roots appear to
be more vulnerable to injury than the brachial plexus because of their orientation and
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structure. Furthermore, the brachial plexus is surrounded
by more perineural tissue compared with the nerve roots
and is more resilient to injury [9].

Despite increased efforts to better identify and predict
stingers, research regarding treatment options is lacking.
Epidural injections in the management of a stinger have not
been studied previously. In the following case, we describe a
collegiate American football player who sustained a C5 nerve
root/stinger injury and experienced prompt and complete
resolution after a cervical transforaminal epidural steroid
injection.

CASE PRESENTATION

The patient was a 21-year-old, right-hand dominant starting
center for a Division I collegiate football team. In his 3
collegiate seasons, he reported an average of 3-5 stingers per
year without side predilection. Previous episodes lasted min-
utes to a few hours and never with noticeable weakness. He
presented to our clinic with 5 days of persistent left-sided
neck and shoulder pain associated with paresthesias and
upper limb weakness. During a game, symptoms began im-
mediately after he was struck on the right side of his helmet,
which induced left lateral flexion and extension of his neck.
The team physician diagnosed the stinger and treated him
with rest and a methylprednisolone dose pack on postinjury
day 1, but his symptoms persisted. He denied any loss of
consciousness, headaches, or symptoms involving other ex-
tremities associated with the injury.

Upon physical examination, motor testing of the left
shoulder abduction, external rotation, and elbow flexion was
4/5 (Medical Research Council scale). Sensation to light
touch and pinprick revealed deficits in the left lateral shoul-
der. All other upper extremity myotomes and dermatomes
were intact. The biceps muscle reflex was slightly diminished
compared with the right side. Incorporation of the Spurling
maneuver to the left reproduced paresthesias to the left lateral
shoulder. He had a symmetric gait pattern with a narrow base
of support and did not demonstrate upper motor neuron
signs. Cervical spine magnetic resonance imaging (MRI)
showed a small left paracentral disk protrusion at C7-T1 but
without significant central or neuroforaminal narrowing. No
disk abnormalities were seen at the C4-5 level corresponding
to the C5 nerve root. Foraminal stenosis is noted, right
greater than left, at the C4-5 level primarily due to uncover-
tebral hypertrophy and disk protrusion (Figure 1).

The patient reported a compression mechanism of injury
that most likely resulted in an injury to the nerve root and not
the brachial plexus. This history, along with his symptoms
and physical examination, were highly suggestive of a left C5
nerve root injury. Because his shoulder pain, paresthesias,
and weakness had not improved and prompt return to play
was desired, a cervical transforaminal epidural steroid injec-
tion was offered. The risks and benefits of the procedure,

Figure 1. (A) Cervical spine T2-weighted sagittal magnetic
resonance imaging scan. (B) Cervical spine T2-weighted axial
magnetic resonance imaging scan at the C4-5 level.

including serious complications, were discussed with the
patient. On the following day, a fluoroscopic-guided left C5
transforaminal epidural steroid injection was performed with
contrast under real-time fluoroscopy and digital subtraction
angiography. After a negative lidocaine test dose (1 mL of 1%
preservative-free lidocaine), 10 mg of dexamethasone was
injected (Figure 2). During instillation of the injectate, the
patient experienced reproduction of his typical paresthesias
followed by concordant pain relief in the recovery room.
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Figure 2. Anteroposterior view of left C5 transforaminal epidu-
ral steroid injection with contrast outlining the proximal and
distal nerve root (arrows).

Since the injection, the patient has had lasting resolution
of his pain. He reported a dramatic improvement in strength
3 days after the procedure when an electrodiagnostic exam-
ination (ordered by the team physician before the consulta-
tion) was performed on postinjury day 10. Physical exami-
nation revealed only trace weakness with shoulder abduction
and external rotation. The electrodiagnostic study revealed
evidence of an acute C5 radiculopathy on the basis of 1+
spontaneous activity (fibrillation potentials) in the left del-
toid, infraspinatus, and rhomboid muscles, with increased
insertional activity of cervical paraspinal muscles. The left
deltoid and infraspinatus were noted to have mild decreased
recruitment.

Two weeks after the injury, the patient was cleared by his
team physician to return to play. The results of a 2-week
postinjection follow-up examination revealed an asymptom-
atic patient with normal muscle strength. We discussed his
increased risk for future episodes and greater potential for a
sustained motor deficit because of previous stingers. Al-
though imaging demonstrated a normal cervical lordosis, he
was counseled on the importance of maintaining optimal
cervical posture and appropriate strength of the cervical,
thoracic, scapular, and core stabilizers.

The rehabilitation program was overseen by the team
physician, and re-education regarding proper blocking tech-
niques was directed by coaching staff. Although cervical rolls
have not demonstrated a reduction in the incidence of sting-
ers [10], the team implemented their use. Despite optimizing
football technique and participating in a comprehensive re-
habilitation program, the patient sustained a total of 8 stinger

episodes during the course of 2 seasons. However, none of
these episodes lasted longer than a few hours and were
devoid of weakness or side predilection.

DISCUSSION

Corticosteroids are used to treat radiculopathies and compres-
sive neuropathies such as carpal tunnel syndrome. Methylpred-
nisolone-soaked Gelfoam is routinely applied to the facial nerve
during acoustic neuroma resection to decrease neural edema
and improve postoperative nerve function [23]. Animal models
support the notion that phospholipase A2, a key enzyme in
proinflammatory states, is involved in the early process of my-
elin breakdown and Wallerian degeneration after nerve injury.
By inhibiting this enzyme and lipid peroxidation, it is believed
that steroids decrease inflammation, improve regional blood
flow, and become neuroprotective [24].

The findings on the electromyogram (EMG) suggest a com-
ponent of neurapraxia and/or axonotmesis. This combination is
a likely mechanism of nerve root injury in radiculopathy cases
[25]. The EMG was performed at the earliest point when spon-
taneous activity would be present, and therefore they may not
have been fully expressed. An EMG was considered before the
procedure, but it only would have demonstrated decreased
motor unit recruitment. Nerve conduction studies could be
used to help identify an upper trunk plexopathy (which was
normal in our case), but like spontaneous activity, it would have
been too early to be identified before the procedure. Dexameth-
asone may have allowed for faster recovery of the neurapraxic
injury, perhaps by reversing nerve root ischemia. The reported
half-life of dexamethasone is 36-54 hours. On the basis of the
patient’s rapid recovery 3 days after the injection, we believe his
injury was mainly neurapraxic in nature because this pattern of
recovery is not expected with axonotmesis. However, the pres-
ence of fibrillation potentials on EMG suggests at least partial
axonotmesis.

An anesthetic test dose before the corticosteroid injection
is used to identify potentially dangerous vascular entry of
medications undetected by other methods [26]. The test dose
may be considered positive if the following occurs: agitation
or other sudden central nervous system change; gross motor
deficits and/or paresthesias in the trunk, legs, or contralateral
limb; or systemic symptoms of anesthetic toxicity, including
cardiac arrhythmia, perioral numbness, metallic taste, dizzi-
ness, and/or ringing in the ear [27].

The lidocaine test dose used before the corticosteroid was
injected also may have had a benefit. The authors of one study
reported that selective nerve root injections with anesthetic
alone may be effective in avoiding operative intervention in
patients with radicular pain, although they concluded that the
combination of a corticosteroid and an anesthetic is more effec-
tive than an anesthetic alone [28]. Other authors have shown
that lidocaine may have anti-inflammatory effects [29]. Animal
models have demonstrated that local anesthetics increase intra-
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radicular blood flow, which may improve intraneural metabo-
lism and reduce anti-inflammatory mediators [30]. Other fac-
tors that potentially lead to improvement also were considered,
including previous courses of oral steroids and the natural
course of stinger improvement despite treatment.

In this case, although the foraminal stenosis is not severe
in the supine position, an argument can be made for the role
of dynamic stenosis as a pathoanatomic explanation for nerve
root injury. Our patient clearly had a C5 radiculopathy,
although the exact location of injury along the nerve root
remains unclear. As demonstrated in this case, transforam-
inal epidural injections typically spread along the path of the
proximal and distal nerve root (Figure 2). For this reason, a
transforaminal approach was used to deliver an injectate
directly at the site of suspected pathology [31].

Although the patient had a positive outcome, treatment with
cervical transforaminal epidural injections requires caution. Se-
rious complications have been reported, including spinal cord
and brain injuries [32-37]. The true incidence of these compli-
cations is unknown by prospective investigation, but they are
rare [38,39]. The most often hypothesized mechanism is inad-
vertent intra-arterial injection of particulate corticosteroids with
a resulting embolus and infarction [40]. In our case we injected
dexamethasone, a nonparticulate corticosteroid, after a negative
lidocaine test dose. To date, no serious complications have been
reported with the use of nonparticulate corticosteroids during
cervical transforaminal injections.

The patient elected to have the procedure because his main
goal was prompt return to play. In highly competitive sports,
careers can be made or lost in a short period. The decision to
perform the injection was a considered one. Appropriate non-
interventional treatments were performed first, and only then
did further treatment ensue. To our knowledge, this is the first
reported case of a stinger injury being treated with a cervical
epidural injection. Further investigation is needed to substanti-
ate the benefits of this treatment approach.
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