Hamstring Strains;

Is an MRI necessary?

HAMSTRING STRAINS

Comparing MRI with clinical assessment in AFL footballers

with a hamstring strain.

By Price Warren

A standard clinical assessment of an
acute mild or moderate hamstring strain
provides a more accurate diagnosis and
estimation of the severity of injury than
MRI investigation.

This is a clinical sports medicine review
paper of a study (Am Jnl Sports Med, 34
(6), 2006, 1008- 1015) where a physical
examination consisting of 2 flexibility
tests, a manual muscle test, an active
slump test and palpation was compared
to an MRI investigation in hamstring
injured AFL footballers examined
within three days of injury. While many
physicians evaluating hamstring strains
at AFL clubs utilise an MRI to support
their diagnosis and management of the
injury, this was the first research paper
comparing how MRI compares to the
clinical evaluation in confirming the
diagnosis and establishing the severity
or potential duration of rehabilitation
required. In 34% of hamstring strains
where the clinical and MRI prognosis
differed, often significantly, the clinical
assessment was more accurate in every
case than that of the MRI.

While both clinical examination and
MRI findings correlated reasonably well
with the actual time required to return to
competition and the correlation between
them was moderate this study showed
that MRI is not required for estimating
the duration of rehabilitation of an acute
hamstring strain in elite footballers.

Hamstring strains are the most
common injury in the AFL.

In the Australian Football League
(AFL), the elite level of competition,
hamstring strains are the most common
injury, resulting in the greatest number
of lost playing days '. The recurrence
rates for hamstring strain are also high.
Greater than 30% of hamstring strains

in the AFL recur within the season,
despite concentrated rehabilitation and
prevention efforts .

This is one of the reasons that physicians
evaluating hamstring strains in
professional footballers utilise magnetic
resonance imaging (MRD to support the
clinical diagnosis and management of
the injury.

Muscle injuries are usually imaged

with either ultrasound, computerised
tomography or MRL. MRI has been
proposed as the preferred modality in
recent years * and has offered a highly
detailed imaging analysis of the extent of
injury for elite athletes **. Sonography is
equally as sensitive as MRI in assessing
the presence of a hamstring injury in the
acute stage, however, a more detailed
analysis of the injury profile is achieved
using MRI, particularly during the healing
phase 2 Both the longitudinal length of
muscle injury on MR imaging % and the
abnormal area, as measured in cross
section are useful predictors for the time
required to return to full competition 2°.
In studies of elite Australian footballers
MRI negative hamstring strains have a
significantly faster rehabilitation interval
compared with MRI positive strains * '°.

It is questionable whether the costs
involved and the additional perceived
benefits of imaging, in assessing the time
of rehabilitation required are worthwhile
in most cases for mild (grade 1) and
moderate (grade 2) hamstring strains.
The pain and restriction associated with
such hamstring injuries usually resolve
within a couple of weeks at most

and players appear clinically without
abnormality and, in most instances,
resume training and competition soon
thereafter. The underlying pathology
may persist for several weeks longer

7 with persistent injury demonstrated

by MRI, at times, many weeks after
players have successfully returned to
competition 2. Is the assessment of

the presence and degree of pain and
restriction as measured during a clinical
assessment an equal or better indicator
of the prognosis than radiological
findings using MRI?

With little information available to assess
how MRI compared to the clinical
evaluation in establishing the duration
of rehabilitation required for a hamstring
strain this study was undertaken with
the aim to a) compare estimates of
rehabilitation duration based on either

a clinical diagnosis or based on MRI
findings with the actual time required to
return to competition and b) to analyse
the level of agreement between clinical
and radiological assessment with regard
to presence or absence of injury.

Fifty-eight AFL footballers with

a hamstring strain underwent a
clinical assessment and an MRI
within 3 days of injury.

The players, identified from the 10
Victorian based AFL clubs during the
2002 season, were examined using a
1.5T superconducting unit (Sigma LX, GE
Medical Systems, Milwaukee, Wis) with
a phased-array surface coil (Shoulder
Array; Medrad, Indianola, Pa) strapped
over the thigh centred over the region
of maximal tenderness. The injured area
was identified and the following six
radiological measures assessed: injured
muscle(s) involved, site(s) of injury
within the muscle unit, injured area (%
cross-section), length of injured area
(mm), and presence of intermuscular
and intramuscular haematoma. MRI
findings were considered abnormal if
abnormal signal intensity or echotexture
could be detected. If more than one
muscle was injured, the muscle with the
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greater area of signal or echotexture
abnormality was considered the primary
site of injury and assessment criteria
were taken for that particular muscle.

An experienced musculoskeletal
radiologist interpreted the MRI

scans and recorded the pathology
characteristics including the length of
injury as observed on coronal views.
An estimation of the recovery time was
made for each case. Recovery time was
defined as the number of days from the
initial injury until return to competition.

Following MR imaging, the players
underwent a clinical assessment
conducted by an independent
experienced physiotherapist who was
blinded to the radiological findings.
The clinical assessment consisted of
five tests assessing hamstring flexibility,
neural mobility, pain provocation and
site of the injury. The tests selected were
commonly used clinically'!, referenced
in the literature '*'* and reliable ' 1> 16,

The passive straight leg raise (PSLR) test
provided an indication of hamstring
muscle length (17) with the knee in full
extension. The active knee extension
(AKE) test is another measure of
hamstring muscle length taken in a
position of 90° hip flexion (Figurel).
The reliability of the tests had been
established by Gabbe et.al 16 and the
method described by these authors was
used. The active slump test assessed
pain-sensitive neuromeningeal structures
that have been suggested as a potential
source of pain in the posterior thigh in

Figure 1. Active Knee Extension
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hamstring injuries 2. A test of pain
provocation evaluated whether the
hamstring pain could be elicited by
isometric contraction of the hamstring
muscles. This was performed in prone
lying with 15 degrees knee flexion and
then repeated with the knee in 90°
flexion. The examiner also palpated the
hamstrings in prone lying to locate the
region relating to the player’s pain.

If at least one positive finding was
demonstrated during any of the PSLR,
AKE, and manual muscle tests, the
player was classified as having a
hamstring injury. The active slump

test finding was used as additional
information in cases where the other
clinical tests were negative with the
suggestion that adverse neural tension
may be the source of the players’
inability to continue training or playing.
Criteria for grading of the injuries were
based on the description by Oakes .
Correlation between successful return to
competition and clinical and radiological
findings were carried out.

The median (range) time from injury
until examination was 2 (0-3) days. The
mean (range) age of the players was 24
(17-33) years while the mean (range)
height and weight was 186 (174-200)
cm and 88 (74-107) kg, respectively.
The time taken to return to competition
ranged from one to 8 weeks with a
median of 26 days. Twenty-six players
(44%) returned to competition within
three weeks.

Equivalent diagnoses were made in 38
of the 58 cases (65%). In 18 cases (31%)
players recorded pain and/or painfully
reduced flexibility during the clinical
examination but there was no injury
demonstrated on the MRI. In contrast,
two cases (3%) showed significant
injury on MRI, but the clinical tests were
carried out without eliciting any pain or
reduced flexibility.

The duration of rehabilitation based
on both the clinical assessment and
the MRI significantly correlated with
actual time to successfully return to
competition. The correlation coefficient
of the radiological estimation of the
rehabilitation period was lower, but
still correlated well with the actual time
taken to return to competition. The
correlation coefficient between clinical
estimates of rehabilitation and MRI was
moderate.

The clinical analysis performed
better than MRI in estimating
the time required to return to
competition. Where the MRI and
clinical prognosis differed the
physiotherapy assessment was
more accurate in every case.

In 20 of the 58 cases investigated (34%),
the clinical and radiological diagnoses
disagreed with regard to the presence
or absence of injury. In 2 cases clinical
assessment indicated minimal signs of
injury in the hamstring muscle complex,
but extensive muscle fibre damage was
seen on MRI. The first player had an
injury to the biceps femoris involving 80
mm of muscle suggesting a significant
injury, with mild intermuscular
hemorrhage, as well as a chronic injury
to the semitendinosus (Figure 2). This
player had no abnormality with active
slump testing, was pain free several
days after the injury, and returned

to competition 14 days after the
assessment. During his first competitive
game, prior to which he had completed
3 full training sessions, he re-injured

the biceps femoris at the same location
identified on MRI 2 weeks earlier.
Clinical tests in the second player
similarly suggested a mild hamstring
strain, this time to the semitendinosus.
On MRI, however, he had a 100-mm-
long injury to the semimembranosus
muscle at the musculotendinous
junction (Figure 3) suggesting a
rehabilitation period of at least 3 weeks.
This player returned to competition 13
days after injury and remained injury
free for the remainder of the season.

In the other 18 hamstring strains where
the MRI result disagreed with the
clinical assessment the MRI examination
revealed no intramuscular hyperintensity
suggesting muscle fiber damage or
injury. Clinical testing in all cases
except one in this group suggested

the presence of mild injury. Eight of
those players were able to return to
competition within 1 week; 4 within

2 weeks; and 1 at 3 weeks. The one
exception in this group was a player
who was classified with a moderate
injury to the biceps femoris on the

basis of the clinical assessment, with

a predicted rehabilitation period of

at least 21 days. This player returned

to competitive play 28 days after the
injury. The MRI scan demonstrated

no abnormality. This player had no



Figure 2.

Moderate-grade hamstring injury in a 26-year-old elite AFL footballer in the upper
third of the thigh. Axial MRI obtained 2 days after injury demonstrates a recent

injury of the biceps femoris (solid arrow). Scar tissue (dashed arrow) surrounding
the semitendinosus tendon indicates a chronic injury. A small amount of edema is
present, suggestive of an injury that occurred about 6 to 10 weeks before scanning.
This player was classified as injury free as a result of the clinical assessment, returned
to competition after 3 full training sessions at 14 days post injury, and re-injured the

same muscle during his first game back.

abnormality on active slump testing
suggesting that the relatively slow return
to competition was more likely due to
intrinsic hamstring injury rather than, for
example, referred pain.

In 3 other studies where hamstring
strains were examined by MRI, 18%,
19%, and 45% of posterior thigh pain,
clinically diagnosed as a hamstring
strain, was without abnormality on

MRI >* 1, Lower back-related nerve
impingement was suggested as a cause
of hamstring pain and stiffness in one
study ', where previous back injury
was identified as a significant risk factor
for hamstring-related injuries. While

this study had only 31 participants, in
those players with a negative MRI result,
length of rehabilitation was significantly
shorter (6.6 days) than in the group
with a positive MRI result (20.2 days),
indicating that a positive MRI result was
a good indicator of time required to
return to full training.

Eight players with a negative MRI result
returned to competition after 1 week
and did not record a further hamstring
injury for the remainder of the season,
an outcome similar to that reported

in the MRI study by Gibbs et al ?. In
contrast, those players with a positive
MRI result needed almost twice the time
for successful rehabilitation (22.9 days).

MRI performs better in moderately
severe hamstring injury than in
cases of mild injury.

While the results of this study
demonstrate that both a clinical and a
radiological evaluation of a hamstring
injury can be useful predictors of the
duration of rehabilitation required the
clinical evaluation is more accurate than
MRI. MRI performed better in cases
with more serious injuries, those with
an injured area >60 mm in length or
>10% on cross section. In those cases,
the correlation between estimated and
actual recovery was high, whereas mild
injuries appear difficult to evaluate using
MRI with regard to duration of recovery.
Clinical tests were significantly more
accurate in estimating recovery times in
mild injuries.

The absence of injury on MRI does
not rule out a mild strain and MRI
confirmation of injury, particularly
with an injured area >60 mm in
length or >10% on cross section,
combined with clinical assessment
suggesting a moderate strain
confirms a greater than 3 week
duration of rehabilitation. However,
on the basis of this study, there is
no indication for MRI investigation
of an acute mild or moderate
hamstring strain.

HAMSTRING STRAIN

Figure 3.

Moderate-grade hamstring injury in a 25-
year-old elite AFL footballer presenting
with suspected hamstring strain on the
day of injury. Axial MRI (A) demonstrates
injury to the semimembranosus muscle
with mild intermuscular hemorrhage
(arrow). The coronal view of injury

(B) showed hyperintensity extending
over approximately 100 mm of the
semimembranosus muscle (arrow).
Clinical evaluation of this player
revealed no abnormality, he returned

to competition after 13 days, and he
remained free from further hamstring
injuries for the remainder of the season
(5 months).

The outcomes reported in this study
should provide valuable guidance to
physiotherapists and doctors working
with professional football players, as
well as other footballers and athletes
with hamstring strains.
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was invited to participate as the clinical
examiner; he had previously been an
AFL club physiotherapist for 11 seasons
and was, at that time, not associated
with any club. He carried out a survey
of AFL physiotherapists and members
of Sports Physiotherapy Australia which
revealed the most popular clinical
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examination techniques for a hamstring
strain. The results of this survey, plus
clinical examination techniques used

in the literature, particularly those

associated with reliability studies, formed

the basis of the clinical assessment
used in this study. The results of further
analysis; “Clinical Predictors of Return
to Competition and of Recurrence
following Hamstring Strain in Elite AFL
Footballers” (Master of Physiotherapy
Thesis) suggest that the physiotherapy

assessment can be improved, resulting in

greater accuracy in predicting both the
duration of rehabilitation required for a
hamstring strain and the likelihood of a
recurrence.
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Australian College of Sports Physicians (ACSP)

Upcoming events

ACSP Clinical Sports Medicine 2009
Conference

Sydney

28 February — 1 March 2009
Comprehensive seminar presented by
sports physicians. Topics to be covered
include:

e The female athlete

e Heat stress in sport

e Concussion in children and adults

¢ Exercise and the metabolic syndrome
e Diving medicine

e Hyperbaric chambers

e Advances in soft tissue injury
management

Workshops on a range of lumbar
spine, pelvis, SIJ, hip and groin
pathology for recreational and elite
sports people.

Registration open to Medical Practitioners
and Allied Health Professionals.

Early Bird registration closes 31
December 2008.

For more visit www.acsp.org.au

Decision on Recognition of Medical
Specialties

The Minister for Health and Ageing, the
Hon Tony Abbott MHR, has decided that
a case has been made for recognising
the discipline of Sport and Exercise
Medicine as a medical specialty. This
follows advice on the matter from the

AMC. This completes Stage 1 of the AMC

recognition process.

This decision does not automatically
lead to the inclusion of the specialty
on Schedule 4 of the Health Insurance
Regulations 1975, which would grant
patients access to rebates through
Medicare Australia.

Applications for accreditation of
specialist level training and education
programs in this discipline may now
be considered by the AMC. This is
Stage 2 of the recognition process. It is
important to note that such applications
are not restricted to Stage 1 applicants.
Any organisation believing that it might
comply with AMC standards for the
provision of training in these disciplines
may apply.

For more visit www.acsp.org.au

18

Sport Health




