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The footballer’s fracture

H R Carttermole, ] R W Hardy, P | Gregs

Abstract

Objective—To describe the typical tibial
diaphyseal fracture (“footballer’s frac-
ture”) and to clarify the circumstances
and mechanism of the injury.
Methods—In an attempt to obtain a
detailed analysis of the types of injury
suffered, and thereby highlight areas for
prevention, 100 consecutive adult football
players with a tibial diaphvseal fracture
were studied prospectively. Details of the
circumstances and mechanism of injury
were collected using a  guestionnaire
(response  rate §3%). Treatments de-
pended on the Gustilo classification,
displacement, and axial stability. Long
term  follow up was performed until
clinical healing to define the overall
Prognosis.

Resulis—61%  of players suffered a
fracture of both the tibia and the fibula.
Ninety five percent of the tibial fractures
were transverse or short oblique and were
caused by impact during a tackle.
Radiographic evidence of bridging callus
was better than a classification of the bony
injury for predicting weeks to clinical
healing. The delaved union and non-union
incidence following this injury is low. One
patient suffered symptomatic shorten-
ing. One patient suffered symptomatic
angulation and two patients with non-
union reguired bone grafting.
Conclisions—Tihial fracture is an ex-
pensive injury. It prevents a young pop-
ulation from being emploved and takes up
valuable NHS resources. As 85% of players
were wearing shin guards, it is likely that
improvements in shin guard design could
reduce the rate of tibial fracture.

(8 F Spors Med 199030017 1-175]

Kev rerms: foatball injuries; dbial [macture; protective
devices: shin guards

In the United Kingdom it is estimared that
1% of the adult population play football at
least once a year.! Foothall is responsible for
3-5-10% of all injuries treated in hospital,® but
this may reflect the popularity of the sport
rather than irs dangers,

The majority of football injuries are o the
lower limbs,” comprising 70-88% of injuries in
published studies.* ¥ The ankle and the knee
are the maost frequent site of injury.®" The
commonest  types  of injury  are  sprains
(19:-4%), strains (27'8%), and contusions
(35:2%).1

Fractures comprise 2-20% of reported
foothalling injuries, depending on the source of
the data? 7" " '* They are responsible for a
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disproportionate  amount of disability and
medical costs" and lead to the highest number
of mean work days lost when compared to
other injurics.” Lower extremity fractures
form approximartely one third of lootball
fractures” " and are particularly expensive.
Omne study calculated thar although tbaal and/
ar fibular fractures accounted for only 13% of
major injuries in football, they were responsible
for 30% of days lost from work. "

Tibial diaphvseal fracrure s infrequently
reported in the lterature on  football in-
juries,® ' Y probably because the numbers are
masked by the huge numbers of strains,
spraing, and contusions which ocour, The
mechanism of injury has 1o our knowledge not
been studicd before.

The aim of this study was to describe the
tvpical “footballer’s fracture™ and to clarify the
circumstances and mechanism of the injury.
From this informartion, it is hoped o be able
to identify potential ways to reduce or prevent
this injury,

Methods

At Leicester Roval Infirmary, between 1992
and 1994 an average of 50 tibial diaphyseal
fractures each year could be auributed to
playing lootball {total population  served =
180000, making foorball the commonest
cause of adult tibial diaphyzeal fracture {36%),

One hundred consecutive foothall plavers
with tibial fracture were identified and studied
prospectively by guestionnaire either at the
time of admission or through the post soon
after the fracture. Derails of the circumsrances
and mechanism ol injury were collected using
this guestionnaire. Initially, 67 questionnaires
were returned: those who did net respond were
sent a second postal guestionnaire, which
resulted in a further 18 replies being received
(B3%  overall response). All 100 plavers
underwent a thorough physical examination
and  their radiegraphs were analysed on
admission.

Fractures were classified according to the
AOMASTF  group  and  Gustilo  classifica-
tions. '™ ™ Injuries involving the knee, upper
tibial metaphysis, lower tibial metaphysis, and
ankle were excluded. Measuremenrts of ribial
length, and the height of the tibial and fibular
fractures above the ankle were taken from the
anteroposterior  and  lateral  radiegraphs
following reduction of the fracture and were
not adjusted for the 8% magnification that
occurs with the standard radicgraph (figure).

Immobilisation of the fracture depended on
the Gustlo type, displacement, and axial
stability on examination under anaesthetic. In
some cases a random allocation of treatments
based on the considerations above  was
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performed as part of a separate study not
further discussed in this paper,

Druring  follow up, maximum  anzulatory
deformity was calculated from anteroposterior
and lateral radiographs taken at 990° to cach
nther, using the square root of the sum of both
angles squared, Clinical healing was defined as
pain-free full weight bearing without support
and no fracture site tenderness or pain on
stressing by bending, Delayed union was
defined as no sign of clinical healing after 20
weeks, and non-union was defined as no sign
of clinical healing at or after six months.

Hesults
All the plavers were amateur, and all but one
were male. Their average age was 26 vears
(range [6—48); 73 broke their right leg, and 27
their left.

Local league games and  county  level
matches accounted for 70-5% of injuries.
“Friendlies™, charity matches, and  casual
kickarounds accounted for the next largest
group of tikial fractures (16-5%) (table 13,
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Table 1 Tupe of pame

Tpe of pawe Nugneber Fereent
Laocal 541 SK-R
Clounty 10 1L-%
Semi-prolessional 2-4
S-a-side 2 24
Training T 52
Onler 14 16-5
100-0

Tetal a5

Mot surprisingly, 91-8% of injurics hap-
pened on grass; 879 of footballers were
wearing foorwear appropriate for the plaving
surlace (table 27,

Thirty six per cent of injuries occurred
during matches without a referee or with one
not registered with the English  Football
Aszsociation (table 33,

Players in all positions sustained ribdal
fractures, All  fractures occurred  during
tackling, with 12 (14-1%) doing the rackling,
28 (32-9%) being tackled, and 45 (33%)
involved in a 50/50 tackle. Thirty three players
(3E-8%) thought that their injuries resulted
from illegal tackles, yet only three players
(3-9%a) were boolked.

Omly five patients had simple spiral fractures,
caused by pure torsion. The rest (95%)
reported an impact a5 the mechanism of injury,
mostly (56-5%0) resulting from a kick on the
shin [rom in [ront (table 4). These playvers had
transverse, short obliqgue, or comminued
fractures. Seventy four patients suffered simple
two part fractures. Twenty three had fractures
that included a third butterfly [ragment. Three
suffered comminution with more than three
fragments (table 3)

In accordance with Fédération Inrernational
de Foothall Associations rules, which stipulate
that shin guards are worn during club matches,
A3-5% of players were wearing shin guards, Of
the remainder, all but one player were in a
Fickaround or training, indicating good
compliance with the rules. Damage at the point
of impact, with cracking or snapping, eccurred
in 16-9% of the shin guards,

MNinety three tibial fractures were closed.
Seven were open [ractures, one Gustilo type I,
and six Gustilo type I1

Mo fractures occurred in the upper third of
the diaphysis. Sixty patients had fractures in
the middle thicd and 40 had fractures in the
lower third of the tibial diaphysis. The mean
height of fracture above the ankle [or plavers
suffering a direct injury was 14-2 cm (range 55
ro 23-5 cm) and the mean length of the tbia
was 41-0 cm (range 34-9 to 458-8 cm).

Initial trearments involved 46 patents who
underwent plaster casting in clinic: 24 who
required manipulation under anaesthetic and
plaster cast, 21 who had external fixation for
unstable fractures or compound fractures, and
ning who received reamed, locked, intra-
medullary nailing.

A change in treatment occourred in six cases.
One patient insisted on receiving a dynamic
compression  plate, Three patients lost the
original position achieved after plaster cast
application  in ¢linie  and  reguired  late
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Table 2 Tape af playving serfiuee Talble 5 Becondary complication:

Sl Na Fercent Trertndng Coommpariment syndrome T

sty Comimon peroneal nerve neoropraxia 4

Flypertrophic nen-union 3
Serew removal Mo extermal Bxation pin site inlzciion z

Hard grass 26 0-6 21 4 1 Laocking screw fatlure 1

Soft griss A I8 45 2 Rafriciun: 1

Cirass (unspecified) 2 2.4 a

Arrificial grass 3 33 2 1 i ¥

Flard surtace 4 47 weels (non-unicon). Two of the latrer received

Total #3 1000 04 14 z bone gralts to assist healing.

Of 17 patients who healed with some
manipulation under anaesthetic and  re-  shortening, only one, with 2-5 €m shortening,
plastering. One patient had unacceptable was symptomatic. The median value for
shortening  following  inidal  manipuladon  shortening was 4 mm (range 1 to 23,

under anaesthetic and plaseer cast, and was
cotwerted to intramedullary nailing. In one
patient who received manipulation under
anaesthetic and plaster cast, position was last
after a fall and external fixation was done.

A rotal of 748 days was spent in hospital by
100 patients on frst admission  following
fracture {mean 748 days, 95% confidence
mterval 5-59 to 937 davs). Ten paticnts
required further admissions for a change of
treatment or removal of metal, This accounted
for a further 78 days in hospital.

Of the 100 patents admitted, 30% were
unemployved at the tme. Twenty rwo patients
had  desk  jobs, 20 had  light  manual
occupations, 19 had heavy manual occupa-
tions, and nine had occupations that required
climbing. Data on retum to work were
available for 56 patients, Median time off work
wis 109 davs (range 13 to 377). More than
6667 days of employment were lost by this
group of 100 patients.

Four patients were lost 1o follow up before
clinical heahng could be judged. One patient
died of leukaemia. Two patients were trans-
ferred o the care of another hospital, One
patient failed o return  for follow  up
appointments in clinic and was not traceable.
Drata for outcome measures come from 96 of
the 100 patients identified.

Time {weeks) to initial callus bridging on
radiographs (R = 0:5781) was better than the
ADMASIF  classification  (B* = 0-0684)  for
predicting weeks to clinical healing. The mean
time to clinical healing was 15-09 wecks (95%
confidence interval 11 to 16-48 weeks). Eleven
patients were identified as having  delayed
union and three of these had not healed by 24

Table 3 Seasus of referes

Heavis af refoves Ny Pevessr
Fa Registered 34 G s
Mot regristered 17 20-0
Mo releree 1% 153
Unkncwn 1 12
Total a5 10N
Table & Reported smechanism of tnjuey
Mechasniz M Peveens
Tmpact
Anterior 48 -5
Mecdial 17 20-0
Lancral L 15
Postericr | L-
Mo amgaact 5 5.0
Textal BS 1040-0

Only 26 patients showed angular deformity
after healing, The median angular deformicy
was 8% (range 1% to 17%). One patient was
symptomaric with a varus deformicy of 12° ar
12-5 cm above the ankle joint.

Thirteen patients suffered secondary com-
plications of their reatment. These are given
in table 5.

Discussion

A tbial [racture 15 an unusual but by no means
uncommen injury in foorball. In numerical
terms, less serious injuries predominate, but by
extrapolating the nmumbers of players treated at
Leicester Roval Inficmary o the United
Kingdom as a whole, we estimate that amarteur
foorball  players sustain over 2700 ubial
fractures a year.

There are no other published series that have
looked specifically at tibial fractures in foochall
plavers. The results of our study suggest that
in most players the injury is not severe and that
few complications occur if treaument appro-
priate to the pattern of injury is applied.

Return to work as an ourcome measure for
a subpopulation of patients does not allow
comparison with other series because of the
Ae unemplovment rate and the many
different  oypes of work, which had a
confounding  influence, The number of
hospital days taken up by this group is a more
valuable measure, particularly for cost analysis,
The estimated annual cost for managing these
patients locally, including the cost of hotel
services, theatre time, statutory sick pay for
those emploved, and outpatient visits was
L£126 000  Extrapolated to  the United
Kingdom population this represents a mini-
mum cost of £7-7 million every year.

For the individual player, the effects of a
tibial fracture can be devastating, including
long periods of time off work, unemplovment,
or permanent disability. Forthermore, many

players  interviewed a1 Leicester  Rowal
Infirmary thought that their injury was

preventable had rhere been ughter referce
contrel on the game.

In England, foorball is played by ap-
proximately 1-5 million adules, of whom only
2500 are full rime professionals, The senior
non-professional and semiprofessional clubs
are organised in a pyramid system, with 22
clubs at the top, 200 clubs in the middle, and
800 clubs at the bottom (county) level; the
remaining 39 000 clubs compete locally. There
are 700 clubs in Leicestershire, with ap-
proximately 25-30 plaving members per club



([ Barber, English Football Association,
personal communication).

It s net surprising that ulal fraciures
nccurred most commonly  during games at
local level because of rthe overwhelming
numbers involved. Mevertheless, in higher
leagues relatively few fractures occur,” despite
games ending to be faster, more aggrossive,
and with more bodily contact.” This can be
explained partly by differing levels of [tness,
training, and experience.” The more pro-
fessional plavers are thercelore to g certain
extent protected against injury.

As every league game should have a Football
Association approved referee,” the standard of
referecing may have some bearing on the injury
rate. For example, a good referee will keep the
game under tight control, and will not allow
dangerous behaviour o occur unchecked.
However, our results show that this ideal is not
always achieved. Thus, for cxample, it is
noteworthy how few bookings resulted from
what must have been fairly violent tackles. The
reasons [or this discrepancy are unclear. It may
e that no infringement of the rales was felt
have taken place, or thar the situation was not
fullv appreciated by the referee, There may be
scope 1o Improve  referee educarion  and
effectiveness in this area, Undoubredly there i
also some bias by the injured plaver against the
person causing the ingury, and a desire for
rettiburion which may affect their view of the
incident; perhaps we should be pleasantly
surprised by the number of plavers who
thought they had been tackled Fairly!

Five-a-side matches, “friendlies™, and
training sessions together account for more
than a guarter of tibial fractures. It is
conceivable thar this relatively high level of
injuries could be a conscquence of having no
referee. As these rypes of game are difficulr to
nfluence by legislation, player education may
be the only means of improving safery.

We were surprised to fnd that 87% of
plavers were wearing suitable footwear, as we
WETE EXPecting many more torsional injuries
through, for example, wearing training shoes
on grass, or [rom plaving on artificial surfaces,
Work has been carried out by others in the
areas of footground waction, and the effects of
different  surfaces on  the likelihood of
falling.** *! As only 5% of our players were
injured simply through falling, we have not
studied this further,

The different patrerns of tibial fracture result
from differences in the magnitude of the load
on the bone, the rate of loading, and the tvpe
of loading,” * Seventy nine fractures were
low energy, muimimally displaced transverse
fractures with or without a butterfly fragment
CAMASIE 42A%, 42B2, 42B3). These were
caused by simple three point bending. The 14
comminuted and oblique fractures arose as a
result of three poine bending of a leg thar was
under compression at the tme (ANASIF
4242, 42C 1, 42C3),

While the AOYASIF classification correlated
with the described mechanizsm of injury, we
found a poor correlation  berween  this
clagsification  and clinical healing. This

Catternple, Hardv, (Grome

probably represents the poor accuracy and
large  wvariability of the measure  “clinical
healing™ rather than the classification itself.
Even the correlation between weeks to initial
callug bridging and weeks to clinical healing
was poorn This seemed not only due o the
cases of hypertrophic non-union, in which the
callus bridge was seen w break, bur also
because of the inaccuracy of the end point
MTISASUTE,

There have been few previous studics on the
design, use, and effectveness of shin guards.
Backous ar af found that 10-3% of players not
wearing shin guards sustained a leg injury,
compared with 2-2% of plavers who were
wearing them.” Ekstrand and Gillguist stated
that all traumatic leg injuries occurred in those
wearing “inadequate or ne™ shin guards, and
conscguently recommended their compulsory
use®? ¥ The same conclusions were drawn by
Roaas and Nilssen'® and Berger-Vachon er af,™
bur no follow up epidemiological studies have
been done to assess the effect of wearing them.

Although in our study, shin guard use was
widespread, surprisingly 83% of the players
who were injured while wearnng shin guards
suffered anterior or medial impacts, which is
the area covered by the shin guard. Currently
available shin guards are only effective as
protection agamnst abrasions, contusions, and
lacerations. They are incapable of withstanding
an impact sufficient te cause a tibial fracture,™
They also have lictle stiffness to bending, which
means that the foree of a kick is not transmitted
along the length of the ftibia, effectively
resulting in point loading. IFa guard 1s woo stiff,
hiosarever, then there is a danger of transmitting
the impact energy o the knee and ankle joints,
resulting in joint injury  which would be
catastrophic for the sports player.

Of the gouards we studied 83 1% remained
undamaged by the impact. Damage o a
structure during an impact i3 an indicator of
energy absorption by that structure, A shin
guard which is capable of absorbing some of
the impact energy, and thus reducing the
amount transferred to the tibia, would be
valuable in prevention of tibial fractures caused
by this mechanism, Obviously the protective
effect would be ar the expense of the stroctural
mtegrity of the guard.

We believe thar further developments in shin
guard technology could prevent many of the
lowr energy injuries seen in our population.
Using the data from this study about the
mechanizm and distributiod of the injuries,
and the range of ubial dimensions, shin guards
could be designed using materials capable of
absorbing some of the impact energy, This may
mean that the shin guard would have a limited
lifespan, which would have to be reflected in
the cost. This is an area we are now
mveslgating.
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Commentary

This is a good paper studyving a frequently overlooked, although common, sports injury which
has enormous cost to the health service, individuals, and society as a whole. Having highlighred
the problem the authors go on o vy and identify potential risk factors and then the possibility
of improving preventative measures. [ look forward to their work on improving the efficacy of

shin pads.

In wiew of recent litigation it is interesting the authors highlizght the role of the referee in injury
prevention and this study should be brought wo the attention of the FA.

The authors rightly identify that this injury is not severe in the majority of cases as the
mechanism s of low wiolence, Although not seen in this series [ would like to mention the
potentially disastrous complication of compartment syndrome that i3 more common following

minimally displaced fractures.

I have seen two players with completely infarcied anterior

compartments following undisplaced fractures and in whom the sympeom of increasing pain,
despite adequare splintage, was ighored. This should not be allowed 1o occur,
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