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Abstract
Study design An analysis of reported cases.
Objectives To analyze the existing data on soccer (international football)-related spinal cord injury (SCI).
Setting Cases of soccer (international football)-related SCI that were reported globally.
Methods PubMed/MEDLINE, EMBASE, and online news publication databases were searched.
Results Fourteen cases of football-related SCI that occurred between 1976 and 2020 were found. Average age at the time of
injury was 19 and 86% of individuals were males. Eight of 14 individuals had vertebral fracture/dislocation, whereas two
individuals had concomitant traumatic brain injury. Neurologically, 54% had tetraplegia, 39% had paraplegia, and 8% each
suffered from hemiplegia and sensory deficit. Two cases could regain ability to walk with orthosis and four had full mobility
with “Return to Play” (RTP). The mortality was 14%.
Conclusions Younger males were most commonly affected. The most common etiology, vertebral level of injury, and
neurological manifestation was fall, cervical spine, and tetraplegia respectively. More than 50% of the individuals with
football-related SCI were able to walk or RTP after rehabilitation. Further studies are required to establish universal RTP
criteria and formulate preventive measures.

Introduction

Spinal cord injury (SCI) is defined as a reversible or irre-
versible damage to the spinal cord due to trauma, disease, or
degeneration. Individuals with SCI have complex medical
and rehabilitation needs, and recovery may occur quickly or
take months to years. Thus, SCI results in immense short
and long-term costs for the individual, their family and
health care systems.

In 2013, the World Health Organization and Interna-
tional Spinal Cord Society estimated that 250,000–500,000
people sustain SCI annually and the etiology in nearly 90%
of the cases was trauma [1]. Data showed the most common
cause of the traumatic SCI was transport/motor vehicle

accidents, followed by falls (the most common cause after
60 year of age), violence/assault, and sports respectively
[1, 2].

The highest prevalence of sports-related SCI is under 30
years of age. However, in the pediatric population the risk
increases with age [1, 3]. Regardless of etiology, males are
more commonly affected than females [1, 2, 4]. Cervical
injuries are most common in all sports-related SCIs and a
significant number of sports-related SCIs can have asso-
ciated bony injuries like fracture and dislocation of the spine
[4, 5]. Multiple studies have indicated tetraplegia is the most
common degree of sports-related SCI; however, the ratio of
tetraplegia to paraplegia and of incomplete to complete
injury varied from one study to another [6, 7]. Concomitant
traumatic brain injury (TBI) is also reported in athletes with
traumatic SCI and sports-related SCI can be disabling or
fatal [8–11]. It can go undiagnosed because of minor or
transient symptoms, injury without bony fracture or dis-
location, concussion or subconcussive state [12, 13].

We wanted to evaluate the characteristics of soccer or
international football-related SCI because as a relatively
rare sport causing SCI, we were unable to find this infor-
mation. Our objective is to describe current cases in the
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literature with regards to football-related SCI. This infor-
mation is needed to formulate prevention strategies and help
raise awareness among football players, team officials, and
the general population.

Methods

An extensive search in PubMed/MEDLINE, EMBASE, and
online news publications with the help of google search
engine was done by using the phrases, “spinal cord injury
soccer”, “SCI soccer”, “spinal cord injury football”, and
“SCI football”. Twenty-three cases of football-related SCI
were found. Sufficient data were not available for nine cases;
therefore, they were excluded from review. Available data
from the remaining 14 cases (seven from scientific journals
and seven from online news publications) were collected and
analyzed.

Results

Fourteen cases of SCI sustained while playing football were
identified (Table 1). Cases were reported between 1976 and
2020. The greatest number were from Europe and North
America with 79% of cases from developed countries. The
male to female ratio was 6:1. Mean age at the time of injury
was 19. There were no reported cases of football-related
SCI under 8 years and above 35 years of age.

Most injuries were to the cervical region (71%). The
mechanisms of injury of the cervical SCI injuries were falls
resulting in landing with the head on the ground in three
cases (two fell after getting tackled by another player and
one while performing goal celebration somersaults), colli-
sion in three cases, heading the ball in three cases (one was
attributed to repetitive heading of the ball over a period of
time), and hit by a falling goalpost in one case. One thoracic
SCI occurred due to a fall on his upper back while
stretching to intercept the ball and the other occurred due to
hyperextension injury, again as a result of a fall. The lumbar
SCI occurred in the player hit by the falling goalpost. The
sacral SCI was due to a fall on lower back after collision
with another player.

Out of 14 cases, 13 were diagnosed as acute SCI (93%)
at presentation. Out of these 13 cases, 12 suffered
immediate symptoms, whereas the last player with sacral
SCI developed symptoms 20 min after returning to play.
One teenage male presented with progressive hypoesthesia
of his extremities attributed to repeated heading of the ball
over a period of time.

Eleven cases of the football-related SCI reported bony or
ligamentous radiological findings, 43% had vertebral frac-
ture/dislocation—five cases had fracture of spine, and one

had subluxation of vertebrae. Two (14%) of cases had
concomitant TBI. Other associated injuries could not be
analyzed because of insufficient data.

Total length of stay including acute rehabilitation was
reported for four cases who spent (i) 34 days, (ii) 42 days,
(iii) 11 months, and (iv) 18 months in the hospital. Of
13 survivors, seven sustained tetraplegia (54%), four para-
plegia (31%), one hemiplegia (8%), and one did not have a
level of injury described due to only sustaining a sensory
deficit (8%).

Outcomes varied based on injury severity. Of 11 indi-
viduals with available data, four (36%) were able to return
to play (RTP). Average age of these individuals was 17.5
years; all were from developed countries, three had sus-
tained minor trauma and none had bony injuries.

In the remaining cases, two (18%) were able to walk with
orthosis—average age was 13.5 years, both were females,
both were from developed countries, both had spine frac-
tures and one underwent surgical intervention. Five cases
(45%) were wheelchair dependent. The average age was
20.6 years, all were males, 80% were from the developed
countries, 80% had fracture/dislocation of spine, tetraplegia
to paraplegia ratio was 4:1, and 60% had surgery in the
wheelchair dependent group.

One individual died during his acute SCI hospitalization
while another died 2 years post injury. While there is no
clear published cause of death in the first player, the latter
died of respiratory causes.

Discussion

As of 2007, it was reported that 265 million people around
the world played football [14]. Despite millions of players,
reported cases of SCI are extremely low. Moreover, the
regional distribution is uneven. This could be due to
underreporting as only North America, Western Europe,
Australia, and some other developed countries have a
national reporting mechanism for traumatic SCI [1, 15]. The
other reason could be underdiagnosis which is possible with
immediate death, minor or transient symptoms and when
there is absence of bony injury [13]. Our analysis showed
football-related SCI affects males more commonly than
females, similar to other studies of sports-related SCI
(except horse-riding), traumatic SCI, and overall SCI
[1, 2, 4]. This could be because of higher proportions of
males in the sport-related activities [16]. Sports-related SCI
is also more common in younger populations due to the
higher participation of this age group in the sporting
activities (it is the second most common cause of SCI in
populations younger than 15 years of age and third most
common in populations between 16 and 30 years of age),
and in pediatric populations the risk of the sports-related

  106 Page 2 of 6 Spinal Cord Series and Cases           (2020) 6:106 



Ta
bl
e
1
S
um

m
ar
y
of

fo
ot
ba
ll-
re
la
te
d
sp
in
al

co
rd

in
ju
ry

ca
se
s
fr
om

19
76

to
20

20
.

A
ge

(y
ea
rs
);
G
en
de
r
L
oc
at
io
n

M
ec
ha
ni
sm

of
in
ju
ry

B
on

y
L
O
I
Im

ag
in
g

S
ur
ge
ry

F
ea
tu
re

→
ou

tc
om

e
S
ou

rc
e

34
M

It
al
y

H
ea
di
ng

of
ba
ll—

ac
ut
e

C
7–

C
8

N
or
m
al

lo
rd
os
is
lo
ss

N
o

H
em

ip
le
gi
a
→

N
/A

Jo
ur
na
l
[2
7]

10
M

U
S
A

H
it
by

fa
lli
ng

go
al
po

st
C
er
vi
ca
l

N
/A

N
/A

T
et
ra
pl
eg
ia

→
N
/A

N
ew

s
[2
8]

19
M

T
ri
ni
da
d
T
ob

ag
o

C
ol
lis
on

w
ith

op
po

ne
nt

C
er
vi
ca
l

C
4–

5
su
bl
ux

at
io
n

Y
es

T
et
ra
pl
eg
ia

→
de
at
h

N
ew

s
[2
9]

21
M

U
K

F
al
l:
ta
ck
le
d
fr
om

ba
ck
,l
an
de
d
w
ith

he
ad

C
5–

C
6

B
ur
st
fr
ac
tu
re

di
sl
oc
at
io
n,

C
5/
C
6

Y
es

T
et
ra
pl
eg
ia

→
W
C

Jo
ur
na
l
[3
0]

24
M

U
K

C
ol
lis
io
n
w
ith

ow
n
G
K
,
hy

pe
re
xt
en
si
on

of
ne
ck

C
5

F
ra
ct
ur
e,

sp
in
ou

s
pr
oc
es
s
C
3–

5
N
o

T
et
ra
pl
eg
ia

→
W
C

Jo
ur
na
l
[3
0]

11
F

U
S
A

F
al
l:
af
te
r
co
lli
si
on

w
ith

op
po

ne
nt
,
sx

af
te
r
20

m
in

S
5

“
T
ai
lb
on

e”
fr
ac
tu
re

N
o

P
ar
ap
le
gi
a
→

ab
le

to
w
al
k

N
ew

s
[3
1]

16
F

U
S
A

H
it
by

fa
lli
ng

go
al
po

st
L
1

L
1
fr
ac
tu
re

Y
es

P
ar
ap
le
gi
a
→

ab
le

to
w
al
k

N
ew

s
[3
2]

26
M

A
us
tr
al
ia

F
al
l,
hy

pe
re
xt
en
si
on

of
ne
ck

T
ho

ra
ci
c

N
/A

N
/A

P
ar
ap
le
gi
a
→

R
T
P

Jo
ur
na
l
[3
3]

17
M

Ja
pa
n

H
ea
di
ng

of
ba
ll—

re
pe
tit
iv
e

C
3–

C
4

C
3/
C
4
di
sc

pr
ot
ru
si
on

,
T
2
hi
gh

si
gn

al
in

sp
in
al

co
rd

N
/A

S
en
so
ry

sx
on

ly
→

R
T
P

Jo
ur
na
l
[3
4]

18
M

F
ra
nc
e

H
ea
di
ng

of
ba
ll—

ac
ut
e

C
3–

C
4

C
3–

C
4
di
sc

he
rn
ia
tio

n,
se
ve
re
co
rd

co
m
pr
es
si
on

,
an
d
ed
em

a
Y
es

T
et
ra
pl
eg
ia

→
R
T
P

Jo
ur
na
l
[3
5]

23
M

In
di
a

F
al
l:
so
m
er
sa
ul
t

C
er
vi
ca
l

N
/A

Y
es

D
ea
th

N
ew

s
[3
6]

25
M

E
gy

pt
F
al
l:
ta
ck
le
d
by

G
K
,
la
nd

ed
w
ith

he
ad

C
5–

C
6

C
er
vi
ca
l
sp
in
e
fr
ac
tu
re
,
T
B
I

Y
es

T
et
ra
pl
eg
ia

→
W
C

N
ew

s
[3
7]

14
M

U
S
A

F
al
l,
la
nd

ed
w
ith

m
id

ba
ck

T
ho

ra
ci
c

S
pi
na
l
st
ro
ke

N
o

P
ar
ap
le
gi
a
→

W
C

N
ew

s
[3
8]

9
M

S
w
itz
er

la
nd

C
ol
lis
on

:
m
in
or

he
ad

hi
t

C
5

C
or
d
is
ch
em

ia
,
C
2-
m
ed
ul
la

N
o

T
et
ra
pl
eg
ia

→
R
T
P

Jo
ur
na
l
[3
9]

C
ce
rv
ic
al
,S

sa
cr
al
,L

lu
m
ba
r,
L
O
I
le
ve
lo

f
in
ju
ry
,M

m
al
e,
F
fe
m
al
e,
N
/A

no
ta
va
ila
bl
e,
U
SA

U
ni
te
d
S
ta
te
s
of

A
m
er
ic
a,
U
K
U
ni
te
d
K
in
gd

om
,W

C
w
he
el
ch
ai
r,
G
K
go

al
ke
ep
er
,s
x
sy
m
pt
om

,R
T
P

re
tu
rn

to
pl
ay
,
T
B
I
tr
au
m
at
ic

br
ai
n
in
ju
ry
.

Spinal Cord Series and Cases           (2020) 6:106 Page 3 of 6   106 



SCI increases with age for sports-related SCI, traumatic SCI
and overall SCI [1–4]. Our series showed a similar pattern
as the average age was 19 years and the incidence of
football-related SCI increased with age in the pediatric
population.

The etiology and mechanism of the sports-related SCI
may vary across different sports; however, some contact
sports, sports requiring running/kicking/twisting/jumping
movements and celebration injuries may share similar
mechanisms of injury. In our case series, the most common
causes of football-related SCI were fall on the ground on
head, collision, heading the ball, and getting hit by a falling
goalpost. The latter two are not commonly encountered in
other sports due to the nature of the sport and equipment
used. Falling to the ground on the head and collision (with
another individual or objects) are common in both contact
and noncontact sports. An axial load on the spine (for all the
spine levels) or compressive force to the top of the head (for
cervical spine) are the most common mechanisms of sports-
related SCI [17, 18]. Individuals with congenital or acquired
pathology of the spinal column such as canal stenosis, prior
herniated disc, ligamentum flavum hypertrophy, etc. are at
higher risk of sports-related SCI from participating in con-
tact sports [18]. On top of the common etiologies/
mechanisms of injury, health care workers need to be aware
that the football-related SCI can be caused by a single
injury, even by a minor injury.

In football, head, neck, and trunk injuries which can
cause SCI are much less common than injuries to the lower
extremity [19]. Our review revealed a predominant number
of cervical injuries (71%) in football. However, football-
related SCI is much less common than SCI related to div-
ing, American football, gymnastics, baseball, basketball,
hockey and skiing [4, 5]. One study of 548 cases showed
that 41% of sports-related SCI had bony injury of spine
which is similar to the 43% in this series [4]. In addition to
acute and obvious clinical manifestations, health care
workers need to be aware that onset of symptoms can be
delayed, transient, or progressive.

Management of football-related SCI starts from the field
and includes proper evaluation of the player, as well as
immobilization and transportation of the player to a defi-
nitive treatment center. Initial imaging modalities like X-ray
and CT scan can miss a significant number of SCIs, espe-
cially in cases with cervical injury and in the pediatric
population; hence, an MRI should be ordered at the least
level of clinical suspicion [20]. In this small series an equal
number of individuals with football-related SCI underwent
conservative and surgical management. Determination of a
treatment plan (conservative vs. surgical decompression) is
based on the neurological findings, radiological features and
the individual decision of the operative team [21, 22].

Multidisciplinary rehabilitation remains an essential part of
the management strategy [23].

People with sports-related SCIs have been found to have
higher physical independence, mobility, occupation, and
community/social integration as compared to the nonathlete
with SCI [24]. In this series, more than half of the athletes
with football-related SCI were either able to walk again or
RTP. There are no universally accepted guidelines for RTP
for sports-related SCI. Minimum basic requirements are to
be without pain, neurologically intact, and possessing full
range of motion [25].

Many sports-related SCIs are felt to be preventable [1].
The authors believe that the screening strategies for the
high-risk groups could be beneficial. Changing the rules for
example, stopping the game immediately to seek medical
attention after a suspected spine injury similar to the way it
is done for suspected brain injury on the field, may help in
early recognition and reduction of further damage of the
spine/spinal cord. Development of age-specific precautions
could be beneficial as a child’s spine and supporting
structures around it are not fully developed until a certain
age. Special precautions taken during a tackle and avoiding
risky goal celebration methods will also reduce the number
of injuries. Awareness should be raised in the general
population and the players, coaches, supporting staff and
referees should be educated on football-related SCI that can
occur during play. Early identification of cases with minor
symptoms, short-lived symptoms and SCI without positive
findings in x-rays/CT scans remains an important strategy
[12, 13]. The authors also believe that there should be
standard RTP guidelines for all types of injuries to the spine
or spinal cord. More studies are required to formulate
detailed prevention strategies of football-related SCI
because evidence-based prevention will lead to more reli-
able guidelines to prevent football-related SCI [26].

This is a small case series of reports of the scientific and
gray literature. Thus, no conclusions can be drawn from the
data. There was not uniformity in reporting the character-
istics of SCI and the cases do not appear to adequately
represent football-related SCI in developing countries
where football continues to be extremely popular, as most
cases included were reported from the developed countries.
This series could not document the severity of the football-
related SCI as there is no standardized data. Details on
management during the acute hospital stay, rehabilitation
and follow up visits were also not available. Thus, details on
the need for mechanical ventilation, therapy strategies,
length of stay in acute rehabilitation hospitals, discharge
facilities, and post-injury complications could not be dis-
cussed. We are also unable to consider the financial cost of
management of immediate and long-term needs of indivi-
duals with football-related SCI. Moreover, one of the
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important aspects of outcomes of SCI is the quality of life
and mental health and there was no data on these issues.

Conclusions

This is the first case series that summarizes the patterns of
football-related SCI. Even though the football-related SCI is
rare, the number of cases is likely underreported. This is
another reason that all countries should formulate and
implement a national SCI reporting system. Further studies
are required for players, health care workers, and sports-
related personnel to better understand the prevention, pat-
terns, management, outcomes, and to establish universal
RTP criteria of football-related SCI.
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