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Case Report
Directional preference at the knee: a case

report using mechanical diagnosis and
therapy

Greg Lynch?, Stephen May?

‘Inform Physiotherapy Limited, Silverstream, Wellington, New Zealand, *Faculty of Health and Wellbeing,
Sheffield Hallam University, Sheffield, UK

Knee pain is common amongst the sporting and general population. Numerous examination procedures
are used to apply diagnostic labels to knee symptoms, such as McMurray's test, which is used to diagnose
a meniscal injury. However, previously in the literature the validity compared with a ‘gold standard’ and the
reliability between examiners of such tests has been questioned. In this case study, we report on a sports
woman, diagnosed by her general practitioner with a meniscal injury and demonstrating a positive
McMurry’s test, who was examined using repeated movements as in the McKenzie system of mechanical
diagnosis and therapy. Following self-application of extension exercises and extension exercises with over-
pressure the McMurry’s test became negative, and she returned to full sporting activities. The case study
indicates a further caution about the use of single orthopaedic test procedures. Not only is their validity and
reliability questionable, but also following treatment using repeated movements if positive tests can be
made negative, this provides an additional query to their validity.
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Introduction

Knee pain is common amongst the general popula-
tion and the population who participate in sporting
activities, and a common cause of knee pain are
meniscal problems, with a reported incidence of 8.27
per 1000 person-years amongst an active-duty mili-
tary population.! Knee pain may originate from
various structures located in or close to the knee
joint, such as the lateral meniscus or lateral collateral
ligament,? but also be pain referred from proximal
structures such as the hip joint® or the lumbar spine.
A range of pathoanatomical diagnoses are routinely
applied to these symptoms, such as meniscal, cruci-
ate, or collateral ligament tears, patellofemoral pain
syndrome or osteoarthritis.*

A large range of diagnostic physical examination
procedures for the knee exist, which purport to allow
the application of these diagnostic labels. For in-
stance, it is suggested that McMurray’s or Apley’s
test can be used to detect meniscal lesions. However,
recent systematic reviews have identified poor levels
of sensitivity and specificity when these tests were
compared to a reference standard of findings at
surgery or arthroscopy.”® The conclusions from one
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review was that the McMurray’s test is very specific,
but has a very low sensitivity, whereas joint line
tenderness has fairly good sensitivity, but poor
specificity.® Another review looked only at the
McMurray’s test, and concluded from 11 studies that
it had relatively high specificity, but low sensitivity;
and that furthermore the modified tests had enhanced
diagnostic accuracy.’ One review included 18 studies
and conducted a meta-analysis, with pooled sensitiv-
ity and specificity being 70 and 71% for McMurray’s
and 63 and 77% for joint line tenderness.” The final
review considered three tests in a meta-analysis
and reported diagnostic odds ratios; with joint
line tenderness being the best test, followed by
McMurray’s and Apley’s test (diagnostic odds ratios
11, 4, 2 respectively).® Furthermore, the reliability of
meniscal tests has not been demonstrated in the
literature.>® This might not be considered a problem
for patients with significant pain and functional pro-
blems that are undergoing surgery for clear pathoa-
natomical lesions. However, issues about the validity
and reliability of special tests at the knee must be
considered in the work-up between failed conserva-
tive therapy and the transition to possible surgical
management.

One common knee diagnosis, especially in the
sporting population, is the meniscal lesion, often
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diagnosed by a combination of a comprehensive
history and the results of physical examination
procedures.”® McMurray’s meniscal test is com-
monly used to detect tears in the posterior segment of
the meniscus, this was first described by McMurray in
1942.'° In the literature, there have been various
interpretations of the McMurray’s test, with the
original description reporting a painful snap or click
that is familiar to the patient as being considered a
positive test.'” The original description suggested that
according to the rotation of the leg different segments
of the meniscus were being tested with internal
rotation testing the posterior section of the lateral
meniscus and external rotation testing the medial
cartilage.'” These suppositions have not been verified.
There have been modifications of the original test
with the addition of varus/valgus or weight-bearing
components, which have reported better levels of
diagnostic accuracy in the literature.” Others report
pain produced on testing, in the presence or absence
of a click, as a positive test.'! Differing interpreta-
tions of this test may be a reason for the variability in
accuracy reported in various studies.'!

Utilizing the McMurray’s test as part of an
assessment process is aimed at establishing a pathoa-
natomical diagnosis, which might be treated conserva-
tively, but may need referral for surgical consideration.
An alternative method of diagnosis is a ‘classification
system’, such as the McKenzie method of mechanical
diagnosis and therapy (MDT).'? This method involves
a structured mechanical evaluation of repeated or
sustained movements to assess for symptomatic and
mechanical responses to classify patients into one of
three mechanical syndromes — Derangement, Dys-
function, Postural, or into an ‘other’ grouping. Each
syndrome requires a different management approach
and is individualized to the patient.'>'*

The conceptual model for the ‘derangement syn-
drome’ is that it occurs due to internal dislocation of
articular tissue that causes a disturbance in the nor-
mal resting position of the affected joint surfaces.'?
The clinical definition of derangement syndrome
however is dependent on the symptomatic and m-
echanical responses to repeated movements.'? This
examination style has been shown to be reliable
amongst trained therapists with a kappa value of
0.83 when 97 therapists rated 25 patient vignettes.'’
The classification system has also been effective at
classifying patients with extremity problems; with
388 patients being classified by 30 therapists and
64% classified in one of the MDT syndromes. The
largest group were those with derangement; 37% of
the total, and 43% derangement in 103 patients with
knee problems.'¢

This case study documents an individual referred
with a ‘lateral meniscal tear — positive McMurray’s
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test” that, following a McKenzie evaluation, was
classified as a ‘derangement’ of the knee and success-
fully treated accordingly. The case study illustrates the
use of directional preference decision-making in
patients with extremity problems, but also challenges
the link between a positive orthopaedic test, such as
McMurray’s meniscal test, and a pathoanatomical
diagnosis. The patient consented for the case study to
be written up and submitted to a medical journal with
anonymous patient details.

Patient History
Ms G. was an 18-year-old female elite nationally
ranked swimmer, due to start a USA College
Scholarship shortly. Pre-injury, she trained every
day of the week for about two hours in the pool, one
day twice a day, and with additional dry land sessions
focusing on core stability on another two days. She
attended university, where she sat for long periods
without difficulty, and also worked in a shop three
days a week where she stood for long hours. Five
weeks previously the lateral knee pain had started
during a heavy kick swimming session, but she could
not recall any specific event. The following day she
visited her general practitioner (GP) who diagnosed
‘lateral meniscus tear with a positive McMurray’s
test’, prescribed ibuprofen three times daily for two
weeks, and referred her for physiotherapy. After the
two weeks as she did not feel that the non-steroidal
anti-inflammatory drugs were helping she did not re-
new the prescription. She received eight sessions of
physiotherapy involving ultrasound, hamstring stre-
tches and quadriceps strengthening with no effect so
the physiotherapist referred her back to the GP.
The GP still found a positive McMurray’s test and
referred her on to an orthopaedic surgeon. Her coach
suggested she attend our clinic for a second opinion.
At initial assessment she reported her symptoms to
be intermittent and produced with walking down-
stairs or hills, squatting, lunging forward on her right
knee, kicking at swimming, prolonged standing at
work and ‘as the day progressed’. She reported no
clicking and no swelling. Symptoms were eased by
rest, massage and by avoiding aggravating factors.
She reported no previous history of knee pain, and
had had no imaging. She had stopped kicking at
swimming training, and had reduced her work in the
shop to two days as both these activities worsened her
symptoms (Figure 1).

Outcome Measures

On a numeric pain scale, she rated her pain as 6/10 on
average but reported this could increase to 8/10 with
descending stairs, freestyle kicking or squatting. She
scored 14/40 on the Lower Limb Task Questionnaire
(40/40 — means no perceived functional disability)
and 3.3/10 on the Patient Specific Functional Scale
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Figure 1 Body Chart.

(10/10=means full function). The Lower Limb Task
Questionnaire has been shown to have a Cronbach
score of 0.91, and moderate construct validity with
other outcome measures (r 0.51-0.86), and intra-class
correlation of 0.95.'” The Patient-Specific Functional
Scale has been evaluated with patients with knee
problems and shown test-retest reliability of 0.84,
and sensitivity to change was also high (Pearson’s
0.78)."®

Physical Examination

Observation of the patient revealed normal appear-
ance with no obvious swelling of the knee. She
reported no pain in standing or at rest. Functional
tests were performed to gain a baseline understanding
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of her symptomatic and mechanical presentation.
Right lateral knee pain was produced with active
squat and single knee bend at three quarter range.
Active knee extension produced pain and there was
restriction of about 10 degrees extension compared to
her left side. Passive knee extension in supine
produced pain at end range and revealed a similar
loss of range of movement of about 10 degrees as
estimated by visual observation. Passive knee flexion
also produced pain and revealed a 20 degree loss of
movement again estimated by visual observation. On
performance of McMurray’s lateral meniscal test, she
reported marked lateral knee pain and apprehension,
no ‘click’” was palpated or heard. Resisted tests of
both knee flexion and extension also produced pain,
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but of a lesser degree. No further special tests were
conducted at this point as the response to repeated
movements needed to be evaluated first. In the MDT
examination baseline tests, such as those conducted
above, are followed by repeated movements.

Repeated movement tests, which are a key
component of the MDT physical examination, were
utilized to assess for symptomatic and mechanical
responses. Therapist applied passive repeated knee
flexion was initially assessed as this was the most
restricted movement. Ten repetitions of passive knee
flexion produced lateral knee pain and resulted in a
decrease in her squat range of movement. Active knee
extension in sitting produced lateral knee pain but
was no worse following and did not alter the range of
active or passive movement. Passive knee extension in
supine was then assessed which resulted in an initial
increase in her pain but following the application of
3 x 10 repetitions she reported a decreasing level of
pain at the end of range. On standing, she reported a
return to no symptoms, but there was an increase in
range of movement with the squat test. McMurray’s
test was still “positive’.

Provisional Classification

A provisional classification, which was based on the
findings of the examination, was made of derangement,
with a potential directional preference for extension.
The patient was instructed to perform passive knee
extension exercises, 10 x 4-5 times daily by applying an
extension movement to the knee with her hands above
the patellar while in a seated position with her foot on
the floor (Figure 2). She was advised to avoid sitting
with her knee flexed at University and she was allowed
to continue swimming.

Session 2

Four days later she reported she had been compliant
with her exercises and had noted a 30% improvement
both in pain and function. She reported decreased
pain with walking downstairs but had not attempted
to kick at swimming yet. Examination revealed
improved knee extension and flexion, less pain with
McMurray’s test and less pain with squatting. She
was advised to continue with the same exercise at the
same frequency and intensity.

Session 3

Three days later she reported her symptoms were at
the same level as day four; however, she had managed
to swim 4 lengths of freestyle with no aggravation.
Examination revealed end-range pain with knee
extension, and end-range loss of knee flexion but still
reproduction of pain with McMurray’s test. She had
pain at the same range when testing her squat similar
to day four. She was advised to progress her exercise
to performing passive knee extension exercises in
standing, resting her back against the wall, with her
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foot on the floor (Figure 3). The intent of this exercise
was to increase the weight-bearing property of the
exercise and therefore utilized as a progression of force.'?

Session 4

Ms G. returned six days later and reported a 75%
improvement. She was able to freestyle swim 1 km
with minimal pain. On assessment, she had end-range
pain with both knee extension and flexion, but full
ROM and a negative McMurray’s test. She was able
to squat fully with a ‘feeling’ of tightness to the lateral
aspect of her knee at end range. She was advised to
continue her exercise and gradually increase her
swimming. She was also advised to perform her home
exercise pre- and post-swimming sessions.

Session 5

A week later Ms G. now reported >95% improve-
ment in her knee pain and function. She reported 1/10
pain with swimming but she was now participating in
full squad sessions. She scored 34/40 on the Lower
Limb Task Questionnaire and 9.3/10 on the Patient
Specific Functional Scale. Assessment revealed a full
pain-free range of knee flexion and extension, full
pain free squat and single knee bend. McMurray’s
test was negative. She was advised to continue with
her current exercise regime until complete resolution
and was discharged from the clinic with the
prophylactic advice of continuing her passive knee
extension exercises pre- and post-swimming sessions
for the following 6 weeks or if she developed any
lateral knee symptoms.

Ms G. was followed up 14 months after attending
physiotherapy. She was still attending college in the
USA, undertaking a full academic programme, and
swimming training five to six times weekly, as well as
two dry-land sessions. She had maintained her
scholarship at the college in the USA.

Discussion

This case report documents a patient who received a
clinical diagnosis of meniscus lesion as she had a
positive McMurray’s test. However, in response to
repeated movements she restored function and range
of movement at her knee, and returned to full
sporting activity, and no longer had a positive
McMurray’s test. The case demonstrates the benefit
of a thorough mechanical evaluation and interpreta-
tion of the history and physical examination of the
problem, and most importantly not relying on the
responses of individual orthopaedic special tests in
isolation.

The McMurray’s test in this case study was initially
‘positive’, however, other factors negated the diag-
nosis of a meniscus injury. Although the patient did
have pain localized to the lateral joint margin, in
conjunction with an apparent ‘obstruction’ to move-
ment and pain on testing the McMurray’s test, the
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Figure 2 Knee Extention in sitting.

history and examination indicated that the menisci
may not be the origin of the complaint. On per-
forming a structured MDT assessment, it became
apparent that there was a directional preference for
extension. With repeating this particular movement
over a period of 3 weeks, the pain and obstruction
to movement improved and the McMurray’s test
became negative. We cannot determine which anato-
mical structure may have been involved in the initial
symptoms and mechanical disruption; however, intra-
articular inclusions have the potential to become
displaced within the knee joint and cause ‘derange-
ment’ type pathologies, such as observed in this case
report.!” However, the purpose of a MDT examina-
tion is not to make a specific structural diagnosis, but
to see if repeated movements in a specific direction can
alter baseline findings, as occurred in this case. The
speed with which baseline findings changed, in terms
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of symptom response and range of movement, meant
this patient should be classified as derangement, and
the positive directional preference exercises pursued as
the direction of management.

The use of MDT in patients with extremity problems
was first described in 2000,'? and there has not been a
documented study describing the application of direc-
tional preference forces at the knee previously. In fact
until recently publications relating to use of MDT in
the extremities was limited to case studies,'>?%?! but
there has also been a reliability study,'’ and a survey.'®
In the survey 44 patients with knee problems were
classified as derangement out of a total of 103 (43%,
95% confidence interval 33-52%) patients with knee
problems, and of these 44, 40 (91%) had a directional
preference of extension, as in this case study.

Diagnosis according to a non-specific mechanical
syndrome classification system guides the clinician in
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Figure 3 Knee Extention in standing.

the clinical decision-making process and administer-  patient was not determined by a structural or path-
ing the appropriate management strategy for that  oanatomical diagnosis but based on a classification
individual.'> The management strategy given to this system. The diagnosis of ‘derangement’ determined
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the management strategy for this patient. The
McMurray’s test was a good baseline measurement,
utilized as part of subsequent reassessments, but it was
not useful as a diagnostic tool. Management was deter-
mined by the response to repeated active and passive
movements at the knee, which demonstrated clear
symptomatic and mechanical responses. These allowed
classification of the problem as derangement, and also
offered a clear directional preference for management of
the problem. The ‘positive’ McMurray’s test appeared to
be irrelevant and clinically only useful as a ‘mechanical
baseline’ measurement.

It has been suggested that the usefulness of
following a pathoanatomical classification system for
shoulder problems has not been proven, and instead a
non-specific classification system based on clinical
characteristics, responses to treatment, and prognosis
should be used.?” Further research needs to explore the
application of such non-specific classification systems
to other extremity problems, such as at the knee.

Conclusion

This case study details the examination of a patient
referred to physiotherapy with the diagnosis of lateral
meniscal tear, based on the reproduction of pain
during McMurray’s meniscal test. Following a struc-
tured assessment according to principles of MDT, the
patient was diagnosed with a ‘derangement’. Self-
management strategies were prescribed that reduced
pain and improved mobility and function. The case
study demonstrates the benefits of the MDT assess-
ment in the extremities, and the problems with placing
too much reliance on individual orthopaedic special
tests.
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