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ABSTRACT: We retrospectively reviowed sfecirodiagnostic studies per.
formed on 169 athletes with 190 sports injuries to nerve fibers, Eighty-sight
percent of the injurics were to the upper extremity. Athletes participated in 27
sports, dut over one third of injuries were sustained playirg foothal, Tha
most common injuries ware bumers (= 38) and cervical radiculopatties (n
= 18}, followed by median (7 = 28), axilary (7 = 23], ulnar (n = 19), supra-
scapllar {r = 14), and peroneat (n = 11) mononeurcpathies. This is the
fargest reporied seres of sports-related nesve injuries.
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s[mns tjurics that include peripheral nerve fiber
damage, ie., those that damage the nerve roots,
plexi, or peripheral nerves, are relatively uncom-
mon. Most of the current literature on sport-related
nerve mjuries is in the form of case reports. An ex-
ception is the article by Hirasawa and Szkakida,®
published in 1983, which details a series of 66 pe-
ripheral perve injuries sustained by Japanese ath-
letes. However, not alt of the injuries were defined
electronmvographically, and one third of them oc-
curred as a result of mounmin climbing, 2 sport
which is much less popular in the U'njted States and
many European eountries,

We rerospectively reviewed the charts and elec-
trodiagnostic (EDX) studies of 333 patiens who
were referred to the elecromyography (EMG) lzbo-
ratory for evaluation of sporis injuries between 1976
and 1996. Informadon was obiaired regarding the
mechanism of injury, the EDX findings, and the
clinical recovery or lack of recovery if the patient was
seen for followup after the EDX examination. This
series is, (o our knowledge, the largest reported 1o
daze,
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AESUFLTS AND DISCUSSION

From 1976 to 1996, 333 athletes {298 males and 40
females) were referred to our EMG laboratory, They
ranged in age from 9 to 76 vears, with 30% between
15 and 32 years. One hundred sixty-nine athletes
(51%), with a mean age of 26 years, hart 190 elec-
trophysiclogically proven peripheral nerve fiber in-
juries; 155 were male, and 14 were female.

Table 1 shows the disuribution of nerve injuries
secn in this group of athletes. The most common
Upper exiremity nerve injuries were burmers, The
most commmon menencaropathies affected the me-
dian, axillary, ulnar, and suprascapular nerves,

Stightly more than one third of all injuries oc-
curred while playing football {57 of 169 athletes),
Wrestling, weight lifting, and bascball /softball cach
had more than 10 injures. Eight injuries occurred
while bicycling and nine while playing baskcetball,
Dovmhill skiing, water skiing, and cquestrian sports
had four injuries each, while goif, running, and long
Jjump cach produced three injuries. Sixteen other
sporis produced ane or two injuries each.

The 57 foothall piayers with nerve injurics had 28
burmnets {paresthesias, sensory 1oss, and/or weakness
resulting from forceful lateral Aexion or hyperexten-
ston of the neck, producing EDX findings consistent
with either a C5-C6 radiculopathy, or more likely, an
upper trunk brachial plexopathy), 10 axillary ncu-
ropathies, 5 suprascapular neuropathies, 5 cervical
fadiculopathies, 3 peroneal neuropathies, 2 ulnar
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Table 1. Sportsrelated nerve injuries.

Upper extremity 167
Bumears a8
Wedmn 28
Axillary e
LNrsar 19
Cesvical radiculopatiny 18
Suprascapular 14
Brachial plexcpathy e
Long thoracic L
Facdial 4
Musculocutaneaus 3
Lateral antebrachial cutansoms 3
Spinal sooessEiey z
Dozl uinar cutaneos 1
Medial pectoeat 1
Chgyital 1

Lower extremity 23
Peroneal 11
Lumbgeacrad radicilopativ ¥
Tibsal 2
Saphenous 1
Seratic 1
Seiatic ve. kbial’peronaal 1

Total 190

ncruopathies, 3 asvmptomatic median neuropathics
at the wrist, and 1 each of the following: brachial
ptesopathy, long thoracic neuropathy, radial neu-
ropathy, and L5-S1 radiculopathy.

The 18 wresters all had upper cxtremity injuries
with a lesion disaibution similar to that seen in foot-
ball players. Nine had burners, 2 had axillary neu-
ropathies resuliing from a mechanism of injury skmi-
lar to that of the burner, and 2 had nonbumer
cervical radiculopathies. Two had wulnar neuropa-
thics, and 4 had median neuropathies ac the wrist
{carpal tunnel syndrome: CT3), 2 of which were
asymptomatic. One long thoracic and one supra-
scapular neuropathy were also seen.

The 27 weight Ifters had only upper extremily
injuries, with 10 cases of*CTS {7 asympromatic), 5
cervical rdicniopathies, 5 ulnar neuropathies, 3 su-
prascapular neurcpathies, and 1 each of the follow-
ing: brachial plexopatlty, long thoracic neuropathy,
lateral antebrachial cutaneous neuropachy, and me-
dial pectoral norve mjury.

Twent-four of the 28 median neuropathies were
TS Symptomatic CT5 has been reported in cyclists,
tenmis players, and baseball players®; it is also vervy
common in wheelchair athleics.” We saw & athletes
with symptomade CT5: 2 wrestlers and 3 weight Lifi-
ers under age 20 and 1 23year-old aiathlete. In ad-
dition, we detected 18 cases of asymptomatic CTS.
Twelve of these incidentally deweeted cases were iso-
lated, and & accompanicd other lesions, 3 of which
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were burners. Eleven of the athletes with asymptom-
atic CTS were age 15-20, an age group in which CTS
is quite unusual.” These young athletes, all of whom
were weight lifters, wrestlers, or football players,
lifted weights repularly as part of their mraining regr
men. We suspect that the repetitive wrist motion in-
volved in wetght lifling may have contributed to the
development of CTS in these young weight lifters,
wrestiers, and football players. Several of these voung
athlewss were quite heavy (250 Ibs), and theic body
habitus may have predisposcd them to develop CT5.
A previously reporied serics of cases of CTS in chil-
dren included included 15 bovs who participated in
regular weight training,!

Thirty-eight wrestlers and foothall plavers had
clinical manifestations of the “bumer (or singer)
syndrome,” ie., paresthesias, sensory loss, and/or
weakness resulting from forceful Jateral flexion or
hyperextension of the neck The EDX findings in
athletes with these lesions were consistent with the
diagnosis of gither a C5-C6 radiculopachy or an up-
per trunk brachial plexus lesion. Controversy exises
as to whether burners are priarily upper trunk by
chial _p]cxopathiesﬁ's"”' * or cervigal radiculopa-
thies. “ Trpically, only those athletes swith persistent
neurclogic abnormalities are referred for EDX
evaluation. In most of the 38 bumers in this series,
the appropriate sensoty nerve conduction studies
were normal, as one would expect in a cervical ra-
diculopathy. However, paraspinal muscle fibrillagon
potentials also were not found, precluding definite
localization to the root level.

Eighteen athletes had unequivocal cervical ra-
diculopathics, and 8 had definite brachizl plexopa-
thics, caused by mechanisms other than the “burner
syndrome.” Only 11 of the 138 cervical radiculopa-
thies could be localized to a single root level. €7 was
the most commenly involved single root, but 50% (9
of 18) invoked C5, C6, or both. Five of the brachial
plexopathies were diffuse and generally scvere.

The association between axiliary nerve injury and
shoulder dislocation is well known; eight of the ax-
illary mononcuropathies in this series occuwrred with
antenior shoulder dislocabons. A Fess wellknowm
mechanism of axillary nerve injury is a direct blow o
the shoulded. An addigonal 5 football players and 2
wrestlers who sustained burners had axillary mono-
neuropathies rather than the more typical C5-C6
radiculopathy vs. upper tunk brachial plexoparhy.
Two foothal! players reportied direct blows to the
shoulder as the etiology of their axillary nevropa-
thies.

Ten of the 11 peroneal nerve injuries occurred at
or near the level of the fibular head. Four of the

MUSCLE & NERVE  Awpust 1398 1053




L

| Y

perancal injurics, as well as one sciagic vs, combined
peroneal and cbial injury, were associated with sc-
vere ligamentous knee injuries. The association be-
tween knee ligament and peroneal nerve injuries has
been described by Veltri and Warren, ™ bu it has ot
been emphasized in the literature, Two percneal
nerve injuries were assoczted with ankle injuries,
w0 olhetws with anterior and Jateral compartment
symdrames, and one with 2 proximal fibula fracture.

CONCLUSIONS
We have described 190 sports nerve injuries in 333
athletes sudied during a 20-vear peried in 2 lahora-
tory where more than 2200 EDX studies are per-
formed yearly. The only other published Iarge series
of sports peripheral nerve injuries is by Hirasawa and
Sakakida.® Nene of their athletes participated in
foctball, and few wrestled; mounain climbing, gym-
rastics, and baschall were the most common SpOTts
in which nerve injury occarred.

Burner was the most frequent referral diagnosis
in this series, reflecting cur institution’s palient
population. We also idendfied several cases of CTS
in adolescents involved in weight lifting and several
peroneal nerve injuries associated with internal de-
rangement of the knee. Although nerve injuries are
relatively uncommon in athletes, physicians practic-
ing spotis medicine need to be familiar with com-
mon nerve injury patterns. Serious nerve injuries can
be missed when they are not considered, cspecially
in patients with complex joint injuries such as dislo-
cadons and Hgament wears.

This arbcle was presented i part in poster fany az the (906
AAENM Anmol Meciing in Mioneapoiic, Wimesata,

We would like wo thank Dr. John Bergfeld and the ater st
members of the Cleveland Clinic Spors Medicine departmen, as
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well as all other referring phesicians, for Allerwing us w perform
EDX examinations on their patents We are equally indebied 1o
other suff members of the (leveland Clinic EMG laboratory, who
perocned many of these EDX svatugtions.
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