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Cervical Spine Injuries and the  
Return to Football
Joseph S. Torg, MD

Background: The literature dealing with the diagnosis and treatment of cervical spine injuries is considerable. Absent, 
however, are comprehensive criteria or guidelines for permitting or prohibiting return to collusion activities such as tackle 
football.

Objective: The purpose of this report is to describe developmental and posttraumatic conditions of the cervical spine as 
presenting (1) no contraindication, (2) relative contraindication, or (3) an absolute contraindication to continued participa-
tion in tackle football and other contact activities.

Study Design: Systematic review.

Methods: Analysis of data compiled from more than 1200 cervical spine injuries documented by the National Football 
Head and Neck Registry, in addition to a review of the limited published literature, plus an understanding of the recognized 
axial load injury mechanism and extensive anecdotal experience.

Conclusion: The one overriding principle regarding the return to football or, for that matter, any collusion activity is that 
the individual be asymptomatic, pain-free, and neurologically intact and have full strength and full range of cervical motion.
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[ Orthopaedics ]

From the Department of Orthopedic Surgery, Temple University School of Medicine, Philadelphia, Pennsylvania
Address correspondence to Joseph S. Torg, MD, Temple University Hospital, 3401 North Broad Street, Philadelphia, PA 19140 (e-mail: Joseph.torg@tuhs.temple.edu).
No potential conflict of interest declared.
DOI: 10.1177/1941738109343161
© 2009 The Author(s)

T he literature dealing with the diagnosis and treatment of 
cervical spine injuries is considerable. Absent, however, 
are comprehensive criteria or guidelines for permitting or 

prohibiting return to collusion activities such as tackle football. 
The purpose of this report is to describe developmental and 
posttraumatic conditions of the cervical spine as presenting (1) 
no contraindication, (2) relative contraindication, or (3) an abso-
lute contraindication to continued participation. For the pur-
pose of this discussion, the following guidelines are used: First, 
no contraindication is a condition where no recognized risk 
factors are documented in the literature or known on the basis 
of anecdotal experience; second, relative contraindication is a 
condition where permitting return to play is predicated on less-
than-unequivocally substantiated data regarding risk, as docu-
mented in the literature or by anecdotal experience; and, finally, 
an absolute contraindication is a condition in which recognized 
risk factors are documented in the literature or known on the 
basis of experience.

The structure and mechanics of the cervical spine enable it to 
perform 2 important functions: First, it supports and permits 

multiplan motion of the head; second, it serves as a protective 
conduit for the spinal cord and cervical nerve roots. Any condi-
tion that impedes or prevents the performance of these functions 
constitutes a contraindication to participation in contact sports.

The one overriding principle regarding the return to football 
or, for that matter, any collusion activity is that the individual be 
neurologically intact, asymptomatic, and pain-free and have full 
strength and a full range of cervical motion.

The following criteria for return to contact activities in the 
presence of cervical spine abnormalities or postinjury are 
intended as guidelines only. Owing to a lack of creditable sci-
entific evidence, they are for the most part predicated on anec-
dotal experience at best.

NERVE ROOT–BRACHIAL PLEXUS INJURY

The most common cervical problems are the pinch-stretch 
injuries to the nerve roots and the brachial plexus. Neurapraxia, 
the mildest form of injury, represents a reversible aberration 
of axonal function, with complete recovery occurring almost 
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immediately or within 2 weeks. Axonotmesis involves dis-
ruption of the axon and myelin sheath, with the epineurium 
remaining intact and with Wallerian degeneration occurring 
distal to the point of injury. Functional recovery may occur, 
but it can be incomplete and unpredictable. The most severe 
injury, neurotmesis, is rarely seen in athletes, and it results in 
complete disruption of the nerve.5,6

The “burner” or “stinger” results from either of 2 distinct 
injury patterns: traction to the brachial plexus or compression 
of the cervical nerve roots. Brachial plexus injuries are typ-
ically traction neurapraxias occurring in younger athletes as 
a result of shoulder depression and lateral neck flexion away 
from the side of injury. Cervical root injuries typically occur in 
older players. They are hyperextension injuries, and they are 
associated with degenerative disk changes, often in combina-
tion with developmental cervical stenosis.

Brachial plexus injuries are more likely to occur in younger 
patients; they are traction injuries resulting from lateral neck 
flexion (away from the involved area) and shoulder depres-
sion (to the side of involvement). Neck pain can be present but 
is usually not a prominent feature. When pain is present, cer-
vical spine roentgenograms are necessary. Pain and paresthe-
sias involving the arm and the shoulder are typically transient. 
On examination, a Spurling’s test result is negative. Weakness 
typically involves the deltoid, the spinati, and the biceps and 
might not be initially evident on clinical examination, thereby 
making a follow-up visit necessary. The key to the nature of 
this lesion is its short duration and the presence of a full, pain-
free range of neck motion. Although the majority of these inju-
ries are short-lived, they are worrisome because of the occa-
sional plexus axonotmesis that occurs. The youngster whose 
paresthesia completely abates, who demonstrates full mus-
cle strength in the intrinsic muscles of the shoulder and upper 
extremities, and who, most important, has a full, pain-free 
range of cervical motion may return to his or her activity.

Root lesions result from compression of the nerve root or 
dorsal root ganglion in the intervertebral foramen. They are 
generally associated with radiologic evidence of cervical disk 
disease and developmental stenosis, and they usually occur 
when the player reaches the college or professional level. 
Hyperextension with lateral neck flexion is the common mech-
anism of injury. Neck pain and a decreased cervical range of 
motion may be present. Spurling’s test result is positive. Plain 
roentgenographic findings may be normal or demonstrate loss 
of normal cervical lordosis and the changes of degenerative 
disk disease. MRI is indicated in patients with a persistent  
neurologic deficit and prolonged or recurrent symptoms, and 
it will demonstrate either acute disk herniation or degenerative 
disk disease with asymmetrical disk bulging. Older patients 
often have developmental spinal stenosis, degenerative disk 
disease, and asymmetrical disk bulging that results in root 
irritation with cervical hyperextension.8

Persistence of paresthesia, weakness, or limitation of cervical 
motion requires that the individual be protected from further 
exposure. Persistent or recurrent episodes require a complete 

neurologic and roentgenographic/imaging workup. If routine 
roentgenographic films of the cervical spine are negative and 
a preganglionic root lesion is suspected, then MRI, plain myel-
ography, or CT myelography should be considered. Disk herni-
ation, foraminal narrowing, and extradural intraspinal masses 
should be considered in the differential diagnosis. A com-
plete electromyographic examination may be helpful, includ-
ing nerve conduction studies and a needle electrode exami-
nation. These studies should be delayed for 3 to 4 weeks from 
the time of the initial injury. Nerve conduction studies should 
include routine conduction as well as sensory nerve action 
potential evaluations. Electrode evaluation of the cervical spine 
musculature will differentiate preganglionic root injuries and 
plexus disorders.16

Electrodiagnostic studies may be helpful but are not man-
datory in the management of burners secondary to bra-
chial plexus injury. Although there is no correlation between 
initial physical findings and the results of electrodiagnos-
tic testing, evidence of muscular weakness 72 hours after the 
injury does correlate with positive electromyographic results. 
Electromyographic changes continue to appear long after 
weakness has clinically resolved; therefore, abnormal elec-
tromyographic findings should not be used as a criterion for 
exclusion from athletic participation.2

Criteria for return to athletic participation include absence of 
symptoms, normal strength, and painless full range of motion 
of the cervical spine. Players who experience 1 or more burn-
ers should wear appropriate neck rolls or cowboy collars to 
prevent extreme hyperextension and lateral bending of the  
cervical spine. A year-round muscle-strengthening program for 
the neck and shoulder will aid in the prevention of the burner 
syndrome.

ACUTE CERVICAL SPRAIN SYNDROME

An acute cervical sprain is a collision injury frequently seen 
in contact sports. The patient complains of having “jammed” 
his or her neck, with subsequent pain localized to the cervi-
cal area. The patient characteristically presents with limitation 
of cervical spine motion but without radiation of pain or par-
esthesia. Neurologic examination is negative and roentgeno-
grams are normal.

Stable cervical sprains and strains eventually resolve with or 
without treatment. The presence of a serious injury should ini-
tially be ruled out by performing a thorough neurologic exam-
ination and determining the range of cervical motion. Range of 
motion is evaluated by having the athletes perform the follow-
ing actions: actively nod their head, touch their chin to their 
chest, maximally extend their neck, touch their chin to their 
left shoulder and then to their right shoulder, touch their left 
ear to their left shoulder and then their right ear to their right 
shoulder. If the patient is unwilling or unable to actively per-
form these maneuvers while standing erect, proceed no further. 
The athlete with weakness, persistent paresthesia, or less than a 
full, pain-free range of cervical motion should be protected and 
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excluded from activity. Subsequent evaluation should include 
appropriate roentgenographic studies, including flexion and 
extension views to demonstrate fractures or instability.

In general, treatment of athletes with cervical sprains should 
be tailored to the severity of the injury. Immobilizing the neck 
in a soft collar and using analgesics and anti-inflammatory 
agents until there is a full, spasm-free range of neck motion is 
appropriate. Individuals with a history of collision injury, pain, 
and limited cervical motion should have routine cervical spine 
roentgenograms. Also, lateral flexion and extension roentgen-
ograms are indicated after the acute symptoms have subsided. 
Marked limitation of cervical motion, persistent pain, or radicu-
lar symptoms or findings may require MRI to rule out interver-
tebral disk injury.3,12,13

Congenital Conditions

This section reviews 4 congenital conditions specific to con-
traindication and return to play: odontoid anomalies, spina 
bifida occulta, atlanto-occipital fusion, and Klippel-Feil anom-
aly. See Table 1 for summary.

Odontoid anomalies. The presence of odontoid agenesis, 
odontoid hypoplasia, or os odontoideum is an absolute 
contraindication to participation in contact activities.12

Spina bifida occulta. Spina bifida occulta is a rare incidental 
roentgenographic finding that presents no contraindication.12

Atlanto-occipital fusion. Atlanto-occipital fusion, as an isolated 
entity or coexisting with other abnormalities, constitutes an 
absolute contraindication.12

Klippel-Feil anomaly. This eponym is applied to congenital 
fusion of 2 or more cervical vertebrae. The variety of 

abnormalities can be divided into 2 groups: type I, mass 
fusion of the cervical and upper thoracic vertebrae; type 
II, fusion of only 1 or 2 interspaces. The type I lesion 
constitutes an absolute contraindication because of the 
marked alteration in spinal mechanics, possibly predisposing 
to injury or degenerative changes. The type II lesion—with 
associated limited motion and/or associated occipitocervical 
anomalies instability, disk disease, or degenerative changes—
also constitutes an absolute contraindication. Type II lesions 
involving fusion of 1 or 2 interspaces at C3 and below—in an 
individual with full cervical range of motion and an absence 
of occipital cervical anomalies, instability, disk disease, and 
degenerative changes—present no contraindication.10

CERVICAL CORD NEURAPRAXIA

The clinical picture of cervical cord neurapraxia, with or with-
out transient quadriplegia, characteristically involves an athlete 
who sustains an acute transient neurologic episode of cervical 
cord origin with sensory changes that may be associated with 
motor paresis involving both arms, both legs, or all 4 extremi-
ties after forced hyperextension, hyperflexion, or axial loading 
of the cervical spine. Sensory changes include burning pain, 
numbness, tingling, or loss of sensation; motor changes con-
sist of weakness or complete paralysis. The episodes are tran-
sient, and complete recovery usually occurs in 10 to 15 min-
utes, although in some cases, gradual resolution does not occur 
for 36 to 48 hours. Except for burning paresthesia, neck pain 
is not present at the time of injury. There is complete return 
of motor function and full, pain-free cervical motion. Routine 
roentgenograms of the cervical spine show no evidence of 
fracture or dislocation, but a demonstrable degree of cervi-
cal spinal stenosis is present. The association of developmental 
narrowing of the cervical canal with cervical cord neurapraxia 

Table 1. Congenital conditions: contraindication to return to athletic activity.

Congenital Condition

Contraindication

None Relative Absolute

Odontoid agenesis ×

Odontoid hypoplasia ×

Os odontoideum ×

Spina bifida occulta ×

Atlanto-occipital fusion ×

Klippel-Feil anomaly

  Type I: mass fusion of the cervical and upper thoracic vertebrae ×

  Type II: fusion of only 1 or 2 interspaces at C3 and below with full cervical range of motion and no 
occipitocervical abnormalities, instability, disk disease, or degenerative changes

×

 at UNIV OF DELAWARE LIB on October 6, 2009sph.sagepub.comDownloaded from 

http://sph.sagepub.com/


379

vol. 1 • no. 5 SPORTS HEALTH

and transient quadriplegia has been well defined.9 Narrowing 
or stenosis is defined as a cervical segment with 1 or more ver-
tebra having a canal-body ratio of 0.8 or less and is predicated 
on the fact that 95% of all reported clinical cases have fallen 
below this value at 1 or more levels (Figure 1).3,11,14,19

The presence of a canal–vertebral body ratio of 0.8 or less 
is no contraindication to participation in contact activities in 
asymptomatic individuals.

In those with a ratio of 0.8 or less who experience motor 
and/or sensory manifestations of cervical cord neurapraxia, 
there is a relative contraindication to return to contact activi-
ties. In instances where there is associated intervertebral disk 
disease and/or degenerative changes or cord deformation, each 
case must be evaluated on an individual basis.

Absolute contraindications to continued participation apply to 
those who experience a documented episode of cervical cord 
neurapraxia associated with any of the following: ligamentous 
instability, MRI evidence of cord defects or swelling, symptoms 
or positive neurological findings lasting more than 36 hours, or 
more than 1 recurrence (see Table 2 for overview).

Cervical cord neurapraxia is neither associated with, nor does 
it presage, permanent neurologic sequelae. In one series of 110 
reported cases, 60% returned to play and, of those, 56% had 
a recurrence. The problem, therefore, is not permanent neu-
rologic injury but the recurrence of the sensory and/or motor 
manifestations of cervical cord neurapraxia, which are predict-
able. Based on the findings that narrowing of the canal is a 
causative factor, the recurrence rates and canal diameter data 
were analyzed and correlated. Graphic plots were constructed 
using logistic regression analysis for the percentage risk of 
recurrence versus the disk-level canal diameter and the ratio of 
the spinal canal to the vertebral body. The plots demonstrated 
a strong inverse correlation between the risk of recurrence and 
the disk-level canal diameter and the ratio of the spinal canal 
to the vertebral body. Thus, the risk of recurrence is predict-
able, and using these graphs, one can accurately counsel the 
athlete and his or her parents regarding a return-to-play deci-
sion (Figure 2).11,15

Herzog and colleagues7 have pointed out that even though 
the canal–vertebral body ratio has a high sensitivity for 
detecting cervical spinal stenosis, it had a poor positive pre-
dictable value in a group of professional football players 
because their large vertebral bodies increased the denomi-
nator of the equation, thus lowering the ratio for individuals 
with minimal absolute narrowing of the canal. Of note, there 
is 1 reported case in the literature of a professional football 
player with a partial cervical cord injury who had congeni-
tal stenosis.4

Spear Tackler’s Spine

Of note is the subset of football players identified as demon-
strating all of the following: (1) a developmental narrowing 
(stenosis) of the cervical canal, (2) a persistent straightening  
or reversal of the normal cervical lordotic curve on erect  
lateral roentgenograms obtained in the neutral position, (3) 
concomitant preexisting posttraumatic roentgenographic abnor-
malities of the cervical spine, and (4) documentation of having 
employed spear-tackling techniques. Spear tackler’s spine is a 
clinical entity that constitutes an absolute contraindication to 
participation in tackle football and other collision activities that 
expose the cervical spine to axial energy inputs.17

TRAUMATIC CONDITIONS

The following 2 sections review traumatic conditions regarding 
the upper cervical spine (C1-C2) and the middle and lower  
cervical spine with regard to return to athletic activity (Tables 
3 and 4).

Traumatic Conditions of the Upper 
Cervical Spine: C1-C2

Lesions with any degree of occipital or atlanto-axial instability 
portend a potentially grave prognosis. Thus, any injury involv-
ing C1-C2 that involves ligamentous laxity is an absolute 

Figure 1. The ratio of the spinal canal to the vertebral body 
is the distance from the midpoint of the posterior aspect of 
the vertebral body to the nearest point on the corresponding 
spinolaminar line, divided by the anteroposterior width of 
the vertebral body. A ratio of less than 0.8 indicates the 
presence of developmental narrowing.
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contraindication to further participation. Healed nondisplaced 
Jefferson fractures, healed type I and type II odontoid frac-
tures, and healed lateral mass fractures of C2 constitute rela-
tive contraindications, providing that the patient is pain-free, 
has a full range of cervical motion, and displays no neuro-
logical findings.

Because of the uncertainty surround the results of cervi-
cal fusion, the gracile configuration of C1, and the impor-
tance of the alar and transverse odontoid ligaments, fusion for 
instability of the upper segment constitutes an absolute con-
traindication regardless of how successful the fusion appears 
reontgenographically.12,20

Traumatic Conditions of the Middle 
and Lower Cervical Spine

Ligamentous injuries. Lateral roentgenograms that 
demonstrate more than 3.5 mm of horizontal displacement 
of either one vertebra in relationship to another or more 
than 11° of rotation than either adjacent vertebra represent 
an absolute contraindication. With regard to lesser degrees 
of displacement and rotation, further participation enters 
the realm of trial by battle, and these situations can be 
considered relative contraindications depending on such 
factors as level of performance, physical habitus, and position 
played.

Fractures. An acute fracture of either the body or posterior 
elements with or without associated ligamentous laxity 
constitutes an absolute contraindication.

The following healed stable fractures, in an asymptomatic 
patient who is neurologically normal and has a full range of 
cervical motion, present no contraindication to participation in 
contact activities: (1) stable compression fractures of the ver-
tebral body without a sagittal component on anteroposterior 
roentgenogram and without involvement of the ligamentous  
or posterior bony structures; (2) a healed stable end plate  
fracture without a sagittal component on anteroposterior 

Table 2. Developmental conditions: contraindication to return to athletic activity.

Developmental Condition

Contraindication

None Relative Absolute

Stenosis of the cervical spinal canal (ie, 1 or more vertebrae with a canal-vertebral body ratio < 0.8)

. . . and no other symptoms ×

. . . and motor or sensory manifestations of cervical cord neurapraxia ×

. . . and documented episode of cervical cord neurapraxia associated with ligamentous instability, MRI 
evidence of neurologic damage lasting longer than 36 hours, or multiple recurrences

×

Spear tackler’s spine: developmental stenosis of the cervical canal; persistent straightening or reversal 
of the normal cervical lordotic curve; preexisting posttraumatic roentgenographic abnormalities of the 
cervical spine; a history of prior root or cord neurapraxia; and documentation of the patient’s using the 
spear-tackling technique

×

Figure 2. Graphs developed using regression analysis in 
which the risk of recurrence can be plotted as a function 
of the disk-level diameter measured on MRI (A) and the 
spinal canal–vertebral body ratio calculated on the basis of 
roentgenograms (B). The construction of these plots is based 
on the result that increased risk of recurrence is inversely 
correlated with canal diameter. Future patients with cervical 
cord neurapraxia can be counseled regarding their individual 
risks of recurrence based on the size of their spinal canals.
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Table 3. Traumatic and ligamentous injuries of the upper and middle/lower cervical spine: contraindication to return to  
athletic activity.

Upper Cervical Spine: Traumatic Injuries

Contraindication

None Relative Absolute

Almost all injuries of C1-C2 that involve fracture or ligamentous laxity ×

Healed nondisplaced Jefferson fractures in patients who are also pain free, have full range of cervical 
motion, and no evidence of neurologic injury

×

Healed type I and type II odontoid fractures in patients who are also pain-free and have full range of 
cervical motion and no evidence of neurologic injury

×

Healed lateral mass fractures of C2 in patients who are pain-free, have full range of cervical motion,  
and have no evidence of neurologic injury

×

Middle and Lower Cervical Spine: Ligamentous Injuries

> 3.5 mm of horizontal displacement of either vertebra in relation to the other ×

< 3.5 mm of horizontal displacement of either vertebra in relation to the other and depending on the 
patient’s level of performances, physical habits, and position played

×

> 11° of rotation of either adjacent vertebra ×

< 11° of rotation of either adjacent vertebra and depending on the patient’s level of performance,  
physical habits, and position played

×

Table 4. Fractures: contraindication to return to athletic activity.

Fracture

Contraindication

None Relative Absolute

Healed stable compression fractures of the vertebra body in an asymptomatic patient with no evidence 
of neurologic injury and full, pain-free range of cervical motion. These fractures can settle and cause 
increased deformity. Patients with this type of fracture should be carefully observed.

×

 Healed stable end plate fractures without involvement of the ligamentous or posterior bony structures in 
asymptomatic patients with no evidence of neurologic injury and full, pain-free range of cervical motion

×

Healed stable spinous process “clay shoveler” fractures in an asymptomatic patient with no evidence of 
neurologic injury and full, pain-free range of cervical motion

×

Healed stable fractures involving the elements of the posterior neural ring in asymptomatic patients 
with no evidence of neurologic injury and full, pain-free range of cervical motion. Because a 
rigid ring cannot break in one location, healing of paired fractures of the ring must be evident on 
roentgenographic and imaging studies.

×

Acute fractures of the vertebral body or posterior bony structures with or without associated ligamentous laxity ×

Vertebral body fractures with evidence of a sagittal component on anteroposterior radiographs ×

 Vertebral body fractures with or without displacement with associated posterior arch fractures or 
ligamentous laxity

×

 Comminuted vertebral body fractures with displacement into the spinal canal ×

Any healed fracture of the vertebral body or the posterior bony structures in patients with associated pain, 
evidence of neurologic injury, and limitation of cervical motion

×

Healed displaced fractures involving the lateral masses with resulting facet incongruity ×
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roentgenograms or involvement of the posterior or bony  
ligamentous structure; and (3) healed spinous process “clay 
shoveler” fractures.

Relative contraindications apply to the following healed stable 
fractures in individuals who are asymptomatic, neurologically 
normal, and have a full, pain-free range of cervical motion:  
(1) stable displaced vertebral body compression fractures with-
out a sagittal component on anteroposterior roentgenograms 
and (2) healed stable fractures involving the elements of the 
posterior neural ring in individuals who are asymptomatic, 
neurologically normal, and have a full, pain-free range of  
cervical motion.

An absolute contraindication to further participation in con-
tact activities exists in the presence of the following fractures: 
(1) vertebral body fracture with a sagittal component; (2) frac-
ture of the vertebral body with or without displacement with 
associated posterior arch fractures and/or ligamentous laxity; 
(3) comminuted fractures of the vertebral body with displace-
ment into the spinal canal; (4) any healed fracture of the verte-
bral body or posterior components with associated pain, neu-
rological findings, and limitation of normal cervical; and (5) 
healed displaced fractures involving the lateral masses with 
resulting facet incongruity.12,18

INTERVERTEBRAL DISK INJURIES

Acute herniation of a cervical intervertebral disk, associated 
with neurologic findings and occurring as an isolated entity, is 
rare in the athlete. In one study, 75 first-year football recruits 
had roentgenograms of their cervical spines after playing foot-
ball in high school but before playing in college; of them, 32% 
had 1 or more of the following: occult fracture, vertebral body 
compression fracture, intervertebral disk space narrowing, or 
other degenerative changes.1 Of this group, only 13% admitted  
to a positive history of neck symptoms. The development of early 
degenerative changes or intervertebral disk space narrowing in 
this group was attributed to the effect of repetitive loading on 

the cervical spine as a result of head impact from blocking and 
tackling.

Acute and chronic cervical intervertebral disk injury with-
out frank herniation or neurologic findings occurs with con-
siderable frequency in the athlete. Neck pain and limited cer-
vical spine motion are associated with a history of injury. 
Roentgenograms may demonstrate disk space narrowing and 
marginal osteophytes. MRI frequently demonstrates disk bulge 
without herniation. In general, management is conservative: 
permission to engage in activity is withheld until the young-
ster (1) is asymptomatic and neurologically negative and (2) 
has full strength and a full range of cervical motion. There 
is no contraindication to participation in contact activities for 
(1) an athlete with a healed anterior or lateral disk herniation 
treated conservatively or (2) an athlete requiring an interver-
tebral diskectomy and interbody fusion for a lateral or central 
herniation who has a solid fusion, is asymptomatic and neu-
rologically negative, and has a full, pain-free range of cervi-
cal motion.

A relative contraindication exists for those with conserva-
tively or surgically treated disk disease with residual facet 
instability.

An absolute contraindication exists in the following situa-
tions: (1) acute central disk and (2) acute or chronic disk herni-
ation with associated neurological findings, pain, and/or signif-
icant limitation of cervical motion (Table 5).

STATUS POSTCERVICAL SPINE FUSION

A stable 1-level anterior or posterior fusion in a patient who is 
asymptomatic, neurologically normal, and pain-free and has a 
normal range of cervical motion presents no contraindication. 
A stable 2- or 3-level fusion patient who is asymptomatic, neu-
rologically normal, and pain-free and who has full range of 
cervical motion presents a relative contraindication, whereas a 
4-level (or more) anterior or posterior fusion presents an abso-
lute contraindication (Table 6).

Table 5. Intervertebral disk injuries: contraindication to return to athletic activity.

Injury

Contraindication

None Relative Absolute

Healed anterior or lateral disk herniation that is treated conservatively in patients who are asymptomatic, 
have no evidence of neurologic injury, and have full, pain-free range of cervical motion

×

Lateral or central disk herniation that has been treated with intervertebral diskectomy and interbody 
fusion in patients who have a solid fusion, are asymptomatic, have no evidence of neurologic injury, 
and have full, pain-free range of cervical motion

×

Acute or chronic cervical disk herniation in patients with associated neurologic findings, pain, or 
significant limitation of cervical motion

×
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NATA Members: Receive 3 free CEUs each year when you subscribe to 
Sports Health and take and pass the related online quizzes! Not a subscriber? 
Not a member? The Sports Health–related quizzes are also available for 
purchase. For more information and to take the quiz for this article, visit  
www.nata.org/sportshealthquizzes.
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Table 6. Status following cervical spine fusion: contraindication to return to athletic activity.

Status

Contraindication

None Relative Absolute

Stable single-level anterior or posterior fusion in patients who are asymptomatic, have no evidence of 
neurologic injury, and have full, pain-free range of cervical motion

×

 Stable 2- or 3-level fusion in patients who are asymptomatic, have no evidence of neurologic injury, and 
have full, pain-free range of cervical motion

×

 Anterior or posterior fusion of 4 or more levels. Because of the increased stresses at the articulations 
of the adjacent vertebrae and the propensity for the development of degenerative changes at  
these levels, these patients (with only rare exceptions) should not be permitted to return to 
athletic activity.

×

 Any fusion for instability of C1 regardless of roentgenographic evidence of successful fusion ×
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