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3 Recognition and Rehabilitation
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e Bumer syndrome—txachial plex-

hriof| W8 injury—is commm In contact

sporis, especially on the foothall
{lekd, bart not afways benign. Our case re-
port describes a 15-year-old football
player whe suffered bumer symptoms
that resoived quickly but led to shoulder
weamnandnuckpahaia'daﬁ latar.
Detalied serial clinical examinations are
imperative for proper classification of

~  barner injuries. Cervical root lasins,
shoulder injuries, and other plexus or
nerve involvement must be excluded. Re-
habilitation includes physical modalities
and range-of-metion, stretching, and
strengthening exercises for carvical,
shoulder, and eibow musclas. Pravention
measures nclda preseason strangthen-
ing exercises and protective devices.

. L urner” or “stinger” syndrome, & pre-
sumed brachial plexus stretch ar
compression injury, is an extremely

prevalent football injury: T accurs in

i approximately 65% of college foatball players,
55 mﬁimgtuumsmwnfsi:cm‘andisako
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Fleuma 1. A biow In tha ail
and showichar dopression
may cause 8 traciion infury
fu} to ihe uppor bk of the
brachial plcxrs, A

common in adalescent players. In the college
survey' W% of the injured playess said they had
not always reported their liwners, and 57% had
auffered more than cne. Burmer infuries are also
seenl in wresting, hockey, gymnastics, and
equesitian and miRnomss everts.

The inured player notices an inomediage, se-
vere, burning pain and prickly paresthesia thar
radiates from the neck, extending circumferen-

tiafly to the ipsilateral arm or fingers, Burner
symptoms often incude mmmbness and brief
paralysis of the arm. Pain, paresthesia, and
nurmbness wnally abate within minttes; how-
ever, the athlete may experience shoulder weak-
ness and muscle tenderness of the neck hours or
days after the injury. Shoulder weakness does
not always octur, its abserice may account for
unreported/untested cases, since many burn-
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ers resalve with no further sequelae, In a study
done at a private sports medicine clinic, umer
syndrome accaunted for anly 0.003% of diag-
noses?

Anatomy of an Injury

Severl injury mechanisms have heen pro-
posed for bumer injuries, including stretching
and traction of the plexs, compressicn of the
plexus, root lesions, and combinations of
these ** The exact etiology is uncertain and con-
trversial, but it is mos likely a contimnim from
oot injury to plexus imvolvemerit.

The mechanism most cornmenly described
in the literature = is gactiot and stretching of
the brachial plexus from a bicw 1o the head or
shoulder. Contact forces the shoulder and clan-
ide dowmwand and forees the neck into exten-
gion an the ipsilateral side and Aexion to the
coniralateral side (fgure 12}, The action canses a
traction injury to the upper trmnk of the beachial
plenis Siretching, however, may aiso be accom-
panied by compression. A direct blow to the
supraclavicular region—which may force the
edge of the shoulder pad into the side of the
neck or cause lateral fexon with nkatian ancd
extension of the cervieal spine away from the
blivwe—may compress the nerve roots of the
hrachial pleaes (Bgure 1h). 15295 It i hypothe-
sized that plemss comptression and stretehing-
traction mechanisms can occir together on the
ipsilaceral side. In addition, compression injuries
may occir on the side apposite contact from
cornpression caced by kateval neck flexion.

Clancy et al* devised a three-level burer clas-
sification system that relates the underlying
pathophysiology to the severity of injury and
correlates with Seddon’s definitions of nee-

{7rade I burners, which appear to be most
£ommon, represent neucapraxia, the mildest le-
sior. A neurapraxia is a localized conduction
block that causes loss of sensation and /or Joss of
motor funetion from selective demyelination of
the axon sheath without true axonal disrup-
tion* Complete recovery wsually ocours within
dazys to a fewweeks.
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Grade 2 bumers arg aconctmesis injuries
that proctuce significant meior ard mild sensory
deficits that last at least 2 weeks. Elecromya-
graphic (EMG) evabaiion shows woonal injury
with fAbillatiors and positive waves 2 to 3 weeks
myelin sheath bar Jeaves the epinerriim inract.
gury sire. Axonal ragenesation/ ragrowth ocrurs
at the rate of 1 10 2 mm per day; full or normal
function is usually restored.

Grade 3 burmers are neurotmesis injfuries,
which disrupt the endoneurium. These severe
infumes have a poor prognosis; motor and sen-
sory deficits pemsist for at least 1 year Without
simgical inteyventing, regener
atipn may proceed slowly in
an imperfect, poorly orga-
nezed fastiion. BMiG changes
show acuee denervation
and, subsequently, chronic
changes (large, polyphasic

Case Report

A 15-year-old male football
player presented with left neck and shoulder
pein and left shoulder weakness of 1-week diira-
tipn.

History. The history incloded two neck in-
jures while playing football. The first injury oc-
curred during a tackle when an opponent’s leg
hit the: left side of his neck, causing the patient’s
head w snap backwards and toward the right
sice, The patient said his left arm immediately
felt “paralyzed and aumb” and he had severe
pain in his lefi shonlder and necl. His symp-
toms resolved in 5 mimstes, He did not seek
evaluation by his coach or ramer. Seven days
later he susmined a second nury when he but-
ted his helmet into an oppoment’s helmet, which
caused severe shooting pain i his left neck and
arm and wsakness of the left upper extremity.
He sought medical attention 1 week later for
persistent neck and shoulder pain and left
shoulder wealmess, His medical history alsp in-

continied
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cluded a “neck strain” while playing footbal 4

Physical examination. Examination 1 week
after his second injury revealed antigravity
strength of the Jeft supraspinans muscle with in-
ability to accept any resstance, mild weakness of
his deltoid and biceps with inability to accept full
resistance, and diminished left biceps and bra-
chiaradialis deep tendon reflexes. Fasther exami-
nation of the shoulder revealed 2 positive drop
arm test, negative Sprling test and Hawkins
sign, and an eguivocal Neer impingement west.
Active ranpe-of-motion testing dermanstrated 80°
of abduction with substiution of tmgpezius mmos-
des for the delwid and suprzspinas omascles,
70° of external wtation, 160° of flexion and full in-
1emma rotation (normal range of motion is 180° of
abduction, 180° Seadon, %P intemal rotation and
o0 external rotatian). Sensory testing with pin
prick and light touch was unremarkable. Palpa-
tion revealed tenderness of the left upper and
middle trapezius muscle.

Diagnostic imaging. Cervical spine films
wem hegative for bony abmormalities. Magnetic
yesonance imaging (MRI) and computed to-
mography (CT} studies, performed because
nevrclogic symptams persisted, were narmal.

Diagnosis. At this time, findings wete most
consistert with the diagnosis of a grade 2 burn-
ex. Though too eady after the injury for an EMG
1o be accurate, evidence of significant motor
deficits was present without abjective sensory
deficits

Trestrent The patient was instructed to ap-
ply ice to the left upper trpezins musde and &
perforn supine active assisted range of motion
excercises of the Jeft shoulder, seated active assist-
ed range-of-motion exercises of the shoulder
with 2 pulley, shoulder shrugs, and active range-
of-ration exercises of the elhow and neck with-
out neck extension. He was advised against par-
ticipation in football or physical education.

Outcomne. At 1-manth follow-up, the patient
was noted to have only minimal weakness on
manual muscle esting of the externial rotators
arul deltoid. Deep tersdon reflees were Syrogme-
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bat neck rmnge-of- motiem was full :nd painless,
Sparring test was negative, anx ann pain was ab-
sent. At 2-month oflow-up, strength avd deep
tenion reflexes were normal He denied having
arm arneck pain,

Based on the physiciank advice the patiem
did not return w footbalk for thre eest of the sex-
sain, bt was able th play competitive baskethall
4 morths after his mitial injury:

Screen for Nerve Deficits

A player who bas burner symptoms is re-
probably demonstrate decreased sensation and
weakness if paresthesia is present. A hrief nerwe
ek sareen can be performed withowr remnaoving
the foothall unHomm. The biceps are tested bilar
erdly for the G-5 nerve root, the wrist extensor
for C-6, the wiceps for C-7, and the imterosseous
rrmscles for C-8 and T- L. Neurologic deficits and
burning paresthestas nsually resolwe within 5
mintites. The athlete may nstuwm to play when
syypitomns have resalved, upper-extrernity range
of motion and strength are normal, aad fidl and
painless ceyvical mion is prasent. However, it
is imperative to follow the athlete dosely with a
postganme excimination and saccessive sxaming-
ticms for several days to detact amy requrmence of
weakness.

Clinical examination of patients with burners
commonty reveals weakness in the C-5 domi-
namnt muscles supplied by the apper tink of the
plexus: the supraspinatus, deltoid, and biceps
mmscles. Rarely does one find weakness of the
seErrains anterior or thombaid mnscles?® which
are inoervated by C-5 and C-6 roots of the long
thoracic and deasal scapualar nerves, respectively
Injury to these nerves siggests 2 letion proximal
to the pleus at the oot Ievel.

Romtwor enff injury can involve many of the
same mscles a5 an upper nmk. plexus injury;
thus, it is important to distinguish between
these entities and 2150 ta rule sut conament ro-
tarpr cuff irreohement. The Hawkins sign (fgure

- 2) and Meer test (figure 3) evaluate Impinge-

ment of the ratator cuff musdes and, if positive,
suppest motator auff injury. The drop arm, test, if
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positive, indicates supraspinatus weakness,
winch could be the result of pain from a ten-
dinitis or tear, or could stem from an upper
trunk plexus injury. The Spurfing test (fgure 4)
is a foraminal or nerve outlet narrowing manew-
ver that is positive when nerve mot compres-
SO 15 present.

Radicgraphs of the cervical spive are rontine-
Iy performed to mle out bony abnormakties i
neck pain or neurelogic deficits persist. The row-
to rule out spondylolisthesis ar instability, and
the odontoid view to mile i C-1 or C-2 instahil
ity or fracture. If flexion and extension views sug-
gest instability, an oblique view is ordererd ta rule
aut a pavs interarticalaris frachre. I nevralogic
deficits persist, MBI and CT of the cervical spine
may be ordered to e out both soft tssue and
bone inpuries such as a hemiated disc, congeni-
1al central canal stennsis, lateral recess stenoss,
and cord anomalies such 35 an arteriovenous
malfarmation or trmor.

e to the extreordinary soength of some
athletes, detection of dinical weakness may be
difficulr, Preseason baseline strength test resulis
can help detect a significant decrease of
strength. Sucressive, detailed exarnination i im-
perative for all patients. In an EMG study by
Robertson et aF of 10 patients with a history of a
bwmer injury, five demonstrated acute denerva-
ton with a normal ciinical eamination, In grade
2 injuries, subsequent and recurrent weakness
may not develop undl 2 to 3 days after injury,
Strength can be tested by Iocking for asymmetry
iy exercises such as pushups or pull-ups.

¥ symptoms persist, an EMG can help delin-
eate the extent ard severity of injury; however,
acute deinnervation is not usually evident on
EMG 1mil 2 t0 3 weeks after injurg® An EMIG &
not necessary when symptoms resolve ity 2 to 3
weeks,

Active Treatment Shrategies
In the anite phase, ice massage 1o the upper
trapezius and shoulder cant help decrease pain
and inflammation of 2 secondary rousele strain.
Instituting the PRICE principle is helpful:
corinued
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& Pratect the injured body part. A ding may be
necessary in some cases, such as with significant
weazkness of the rotator cuff muscles.

# Relative rest. The patient rests the injured ex-
tremity while maintaining aerobic conditioning
with leg exprcises.

& e

* Compression. An elagtic bandage wrap may
be useful if there is significant shoulder or up-
per-ammn swelling.

# Elevation if the patient has significant shoul-
der or arm swelling.

I neurogenic ruscle weskness, which may
oo after a grade 2 or grade 3 humer, is pre-
sent, sirength raining is contmindicated in eatly
rehabdlitation. Frnirnatoe me-
tor endplates may be dam-
aged by resistance tzaining,
and EMG evidence of active
reinnervation idealiy should
be present before pursning
more advanced types af
stenpth maning—asually 4 to
& weakes after mjury.

In grade 3 injuries, distal
DETvE reReneration 5 Dot us-
ally passible without surgical repair and eap-
proximation of the nerve sheaths,

Dwring rehabilimtion patients should main-
tain their candiovascular fimess and perform ac-
tive assisted range-of-motion exercises of the
begin apine and progress o a seated position.
Cervical strengthening should begin with iso-
mexric neck exercises thar consist of fexion, ex-
tension, and shoubder shrugs. With proper in-
struction, the athlete can progyess to diagonal
fiexion and extension, then to exercise using
Imachines or free weights.

Afrer shoulder range of rotion is neady full
m all planes, isometric or dosed-kinetic-chain
shom to isotnic and Sodynamit exercise. Scapu-
lothoracic motion should be carefully assessed;
movements should be smooth and isolated,
bilitation should indude concentric and eccen-

tric sirengthening for external rotation {supre-
spinatus, infraspinatus, and teres minor mits-
cles), internal rotation (subscapularis muscle),
abdirction (deltoid and sopraspinanss nmsdles)
and extension (triceps muscie). We prefer ta
strengthen the external mtators and isernal ro-
tators in 45° of abduction, which provides a
mome fmetional and presurmably moe vaseular
plane of motion.®

The scapular stabilizers {sermams anterior,
latissimms dorsi, trapezius, thomboid, and leva-
101 scapuias), which serve as the foundation of
shoulder movement, take on special importance
and should be emphasized aceordingly. Elbow
Bexion and extension exercises allow concentric
and eccentric strengthening of the hiceps and
triceps. Proper posnure should be ernphasized
with avoidance of thomcic kyphasis, rounded
shoulders, and head-forwand posture.

Ir is our opinion thar an athlete with a grade 2
or 3 injury should not resume competition anml
full strength and range of motion of the upper
extremity ard neck peturns and until EMG find-
not demonsirate mereased inserfinnal activity,
fibrifation potentals, or positive sharp waves
{table 1). Complete recovery from a grade 2 or 3
jury may take mene than 6 rnooiths,

Avord Recurmence
Preventive measures inchade shoulder pads
and neck rolls, fitted apprepriately for the ath-
cortinued
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letss” height and weight, to help prevent extreme
cervical extension and lateral deviagon. Shoul-
der pads accomplish four functions: They ab-
* sorh shodk, protect the shoulders, and, 10 5 Jess-
er degree, prevent sxtreme side Rexion and
hyperextension of the neck™ Moast neck molls
that attach to the top of shoulder pads rotate
away from the neck at the momenr of contact,
wiiich leaves the cervical spine vulnerable to
Compression oF hyperextension.®
A recent development in sports neck or-
thoses is the Cowboy Collar (McDavid Knee
Guard, Inc, Chicage), currently womn with tradi-
tienal shoulder pads by professional foorhall
players Camnared to the common neck rell, the
hagh-brimmed Cowbay Collar extends severzl
more inches above the shoulder pads. The coltar
was developed to prodhice a cantilever effect
rather than the fukrum effect of canventional
neck rolis. A recent in vitro study,™ however,
demonsirated no simificant difference between
the two regarding the limitation of neck/ cervieal

spine hyperextension and lateral flexion.

Preseazon baseline smength testing with ob-
jective measuremenis such as the bencll press
or biceps curls may belp identify arm wealmess
in athletes who snffer lnuners laver in the sea-
son. Evidence indicates that infuries recur in ap-
preimarely 57% of patients who ibcwr a bumer
Injury.' Agpressive, year round neck and shoul-
der strengthering & irnportant, especially for
thaose who have a history of a bumer injury, (See
“Sidestepping Burners: A Preseason Straregy,”
page7L)

Play It Safe

Physicians have a 1ole in educaring coaches,
rainers, physical therapists, parents, and ath-
burners. Everyone’s goal is the same: ta keep
playerssafely in the game, P

Address cotrespondencs (o Edward E. Laskowsks, D,
Miryo Cliric, A0 151 5t SW, Rochegter, MN 55505,
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