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The application of mechanical diagnosis and therapy on hip osteoarthritis: A case

report
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ABSTRACT

Background: The prevalence and cost of hip osteoarthritis (OA) is rising. Mechanical diagnosis and
therapy (MDT) is an orthopedic classification and treatment system based on mechanical and sympto-
matic response to repeated and sustained end-range movements. There has been no investigation of
the association between MDT and patients diagnosed with hip OA. Case Description: This case report
presents a 71-year-old female diagnosed with hip OA and matching the currently accepted clinical
prediction rule (CPR) for symptomatic hip OA. The patient was classified and treated by a Diplomat of
MDT and co-examiner using MDT. Outcomes: Short- and long-term (13 months) outcomes were
excellent, demonstrating rapid abolishment of symptoms and improvement in function in 5 visits
over 21 days. The patient demonstrated the ability to prevent and manage reoccurrence of symptoms
independently; nevertheless, she received a total hip replacement which was not in accordance with
current guidelines and recommendations. Conclusion: This case report raises questions about whether
or not pathologies traditionally associated with the etiology of hip OA are actually at fault. Moreover, it
raises questions about the utility of special tests and CPRs typically utilized to identify those structures.
The case report provides preliminary evidence from one patient that MDT may be capable of providing
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effective short- and long-term outcomes in the management of hip OA.

Introduction

The prevalence and cost of hip osteoarthritis (OA) is rising
(Birrell, Johnell, and Silman, 1999; Center for Disease
Control and Prevention, 2013; Elders, 2000) . Currently,
it is reported that one in four people will develop sympto-
matic hip OA in their lifetime (Jordan, 2012; Murphy et al,
2010). Lawrence et al. (2008) estimated the prevalence of
clinical OA increased by nearly 6 million persons over a 10-
year period. Elders (2000) expects this trend to continue,
predicting overall annual healthcare costs for OA to reach
100-billion US dollars by 2020.

Although there is no proven benefit when compared to
those who opted for a nonsurgical approach (Kemp et al,
2015), hip joint arthroplasty (THA) is the most common
surgical procedure utilized to treat hip OA (Hando, Gill,
Walker, and Garber, 2012). The risk for having a THA
increases in the presence of radiographic findings
(Franklin et al, 2011); however, hip OA can be present
in the asymptomatic population (Lane et al, 2004). In
addition, magnetic resonance imaging does not always
accurately diagnose sources of pain in the hip joint
(Martin, Irrgang, and Sekiya, 2008). Nevertheless, surgical

candidacy continues to be based on diagnostic imaging
(Larson, Giveans, and Taylor, 2011; McCarthy et al, 2011;
Philippon, Briggs, Yen, and Kuppersmith, 2009).

The Scour and FABER Tests are common orthopedic
special tests that predict OA; however, specificity (Martin,
Irrgang, and Sekiya, 2008; Maslowski et al, 2010) and relia-
bility to detect the condition being tested for is poor
(Leibold, Huijbregts, and Jensen, 2008). As a result, test
clusters and clinical prediction rules (CPR) have been
established to identify patients with hip OA (Altman et al,
1991; Sutlive et al, 2008). Despite establishing a lack of
utility for certain orthopedic special tests for hip OA in
the literature (Leibold, Huijbregts, and Jensen, 2008;
Martin, Irrgang, and Sekiya, 2008; Maslowski et al, 2010),
the medical community continues to rely on them to help
form medical diagnoses and decisions (Cook, 2010; Sutlive
et al, 2008) which may be incorrect and costly (Cook, 2010).

Orthopedic special tests to identify pathology are unre-
liable (Leibold, Huijbregts, and Jensen, 2008), and posi-
tive radiographic findings can be found in the
asymptomatic population (Birrell, Lunt, Macfarlane, and
Silman, 2005; Cibere, 2006; Franklin et al, 2011; Lane
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et al, 2004). This can lead to patho-anatomical diagnoses
which simply focus on the location of dysfunction rather
than the cause of such. Therefore, consideration of spe-
cific tissue involvement may not be relevant to treatment
and may actually result in inappropriate clinical decisions
and treatment. For those reasons, the utility of patho-
anatomical assessment has been shown to be unreliable
(May, Littlewood, and Bishop, 2006) and poorly under-
stood (Maccio, Fink, Yarznbowicz, and May, 2016).

Non-specific, classification-based assessment and treat-
ment systems, such as mechanical diagnosis and therapy
(MDT), have demonstrated acceptable levels of reliability
and efficacy in the management of patients with spinal and
extremity impairments (Abady et al, 2014; Brennan et al,
2006; Childs et al, 2004; Cook, Hegedus, and Ramey, 2005;
May and Aina, 2012; May and Ross, 2009). Ten peer-
reviewed reports using MDT on temporomandibular,
shoulder, elbow, thumb, and knee joints have demon-
strated significant symptomatic and functional improve-
ment (Aina and May, 2005; Aytona and Dudley, 2013;
Kaneko, Takasaki, and May, 2009; Kidd, 2013; Krog and
May, 2012; Littlewood and May, 2007; Lynch and May,
2013; Maccio, Fink, Yarznbowicz, and May, 2016; Menon
and May, 2012; Rosedale et al, 2014).

One randomized control trial, guided by MDT
assessment and treatment, studied people awaiting
total knee replacement and found 40% of assessed
knees were classified as derangement syndrome and
had superior outcomes compared to wait-list controls
(Rosedale et al, 2014). A survey of 388 extremity con-
ditions using MDT syndrome classification found 31%
of patients with hip pain were classified as derangement
syndrome and 53% had a directional preference for
extension (May and Rosedale, 2012).

There has been no publication reporting the man-
agement of hip OA utilizing MDT; therefore, we pre-
sent this case report to begin to establish a base for
further research. Current literature disputing diagnostic
accuracy of the CPR for symptomatic hip OA is lacking
(Cibulka et al, 2009). The aim of this case report is to
demonstrate MDT evaluation, classification, and man-
agement of a patient with the medical diagnosis of
moderate hip OA confirmed by radiograph. This report
also looks to assess the ability of MDT assessment and
treatment to rapidly change special tests results, func-
tional deficits, and CPR criteria for this patient.

Clinical approach

Two examiners were used for data collection, evalua-
tion, and treatment. The lead examiner (JRM) holds a
doctorate in physical therapy (PT) and diploma in
MDT. The co-examiner (LC) was a certified athletic

trainer and third-year student of a doctoral PT program
who had completed three of the four MDT courses. The
patient was recruited through the normal business
operations of a private outpatient orthopedic PT clinic.

The patient was evaluated using a mechanical assess-
ment based on the principles of MDT (McKenzie and
May, 2003). This involved the use of repetitive and sus-
tained movements while monitoring symptomatic (e.g.
pain) and mechanical baselines (e.g. strength, range of
motion (ROM), and functional movements) to classify
the patient into one of the following syndromes: derange-
ment, dysfunction, posture, or other (Table 1).
Derangement is defined as an internal dislocation of
articular tissue of unknown origin which causes a distur-
bance in the normal resting position of the affected joint
surface, resulting in pain and obstruction to movement
(McKenzie and May, 2003). Treatment of derangement
involves repeated movement in one direction known as
directional preference. Directional preference is asso-
ciated with improvement in symptoms and/or mechan-
ical presentation (e.g. ROM and strength) (McKenzie and
May, 2003). Dysfunction syndrome is defined as mechan-
ical deformation of structurally impaired soft tissue which
results in pain and limited ROM. Dysfunction is subcate-
gorized into articular dysfunction and contractile dys-
function. Treatment of dysfunction involves progressive
tissue loading to remodel the articular or contractile tis-
sue. Posture syndrome is defined as mechanical deforma-
tion of normal soft tissues or vascular insufficiency arising
from prolonged positional stresses resulting in pain. The
primary intervention for posture syndrome is patient
education and avoidance of the offensive position
(McKenzie and May, 2003).

Patient-specific active, passive, and functional concor-
dant signs were established before beginning repeated
movement testing. ROM assessment is reliable among
trained clinicians (Cook and Hegedus, 2012). Baselines
of flexion and abduction were taken of the patient’s pain-
ful hip using a standard 18” plastic goniometer in supine
lying. Hip internal and external rotations were performed
in supine lying with knee and hip flexion to 90 degrees.
Hip extension baseline ROM was assessed in prone lying
with knee flexion to 90 degrees. Manual muscle testing
(MMT) was performed according to the procedures out-
lined by Kendall et al. (2005). The Scour and FABER Tests
were performed as described by Cook and Hegedus
(2012). Functional concordant signs, or activities that
produce a pain or symptom which is familiar to the
patient, (i.e. squatting and step-up) were assessed for
quality of movement and production of pain.

The primary outcome measures were the Numeric
Pain Rating Scale (NPRS), Western Ontario and
McMaster Osteoarthritis Index (WOMAC), and the Hip



Table 1. MDT syndromes.

Classification

Definition

Treatment Strategy

Derangement @

Dysfunction L]

[ ]

[ ]

Postural .
Syndrome

Other L]

.

An internal dislocation
of articular tissue of
unknown origin which
causes a disturbance in
the normal resting
position of the affected
joint surface, resulting
in pain and obstruction
to movement

Mechanical deformation
of structurally impaired
soft tissue which results
in pain and limited
range of motion

The abnormal tissue can
be a result of previous
trauma, inflammatory, or
degenerative processes
that cause contraction,
scarring, adherence,
adaptive shortening, or
imperfect repair.
Subcategorized into
articular dysfunction
and contractile
dysfunction

Non-pathological
mechanical deformation
of normal soft tissues or
vascular insufficiency
arising from prolonged
positional stresses
affecting the articular
structures or the con-
tractile muscles, their
tendons, or the perios-
teal insertions

Pain or condition of
non-mechanical origin
Examples of these con-
ditions include, but are
not limited to, cancer,
fracture, vascular
pathology, chronic pain
syndrome, trauma, soft
tissue pathology, post-
surgical, and inflamma-
tory conditions

Repeated movement

in one direction known
as directional
preference

Directional preference is
associated with
improvement in symp-
toms and/or mechanical
presentation (i.e. range
of motion, strength, etc.)
Movement in the oppo-
site direction may cause
movement or symp-
toms to worsen and is
known as directional
vulnerability.

Progressive tissue
loading to remodel the
articular or contractile
tissue

® Patient education and

avoidance of the
offensive position

® Referral to appropriate

physician or specialist

Fear Avoidance and Behaviors Questionnaire (FABQ).
These validated measures assess pain, functional deficit,
and fear, respectively (Stratford and Spadoni, 2001; Van
Baar et al, 1998a; Waddell et al, 1993). The NPRS is an 11-
point scale which measures a gradient of pain from 0 (no
pain) to 10 (most intense pain imaginable). The WOMAC
assesses pain, stiffness, and physical function in the
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presence of hip OA utilizing 24 questions on a 5-point
Likert scale for a maximum score of 96; higher scores
indicate worse pain, stiffness, and functional limitations.
The Hip FABQ measures fear of pain, and consequently
avoidance of physical activity, via 16 questions scored
from 0 to 6 with higher scores indicative of greater fear
and avoidance behaviors. Assessment was performed at
the first, third, and last visit. Follow-up phone interviews
were conducted 1, 3, 6, 12, and 13 months after discharge.

Case description

A 71-year-old female presented with the primary com-
plaint of intermittent left lateral hip pain accompanied
by anterior groin and thigh pain. She received the
medical diagnosis left hip OA confirmed by radio-
graphs from her general practitioner and was referred
to an orthopedic surgeon. The surgeon recommended
PT 2 times per week for 6 weeks with a caveat that
THA would be considered if PT was not effective.

Prior to attending our clinic, the patient attended 12
sessions at an outpatient hospital-setting clinic and was
100% compliant with the home exercise program. Her
PT sessions consisted of hip strengthening, stretching,
and aerobic conditioning. She stated the sessions were
beneficial, although her overall pain and functional
limitations did not improve. She lived independently,
with her husband, in the second story of a multi-family
housing unit which she maintained with tenants. She
was an avid traveler and currently could not walk well
or without pain while on excursion. She was unwilling
to accept her functional deficits and began considering
THA since conservative management had failed. She
consulted a Certified McKenzie Spine and Extremity
Clinic for a mechanical evaluation and second opinion
of her hip condition.

Evaluation and classification - visit 1

Symptoms were present for 2 years and had worsened
in the past few months. The patient’s averaged NPRS
was 8/10 which limited her function by 70% and she
required no assistive devices during ambulation but did
walk with a painful limp. Primary functional limitations
were ambulation, stairs, bending, and lifting. The
patients WOMAC score of 53 indicated severe func-
tional limitation (Table 2). She reported taking no
medication for this condition. No comorbidities were
identified on systems review or reported by the patient
and previous medical history was unremarkable.

ROM assessment revealed a major visible loss of left
hip flexion, extension, and internal rotation. Strength
was limited throughout secondary to pain and limited
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Table 2. Outcome measures before treatment.
Outcome measures before treatment

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5
NPRS 8/10 4/10 2/10 2/10 2/10
WOMAC 53 - 19 - 1
FABQ 12 - 16 - 3

mobility. FABER and Scour Tests provoked the
patient’s hip symptoms and concordant signs were
established (Table 3). The patient fit the CPR for OA;
she presented with four of the five predictor variables
indicating 91% probability that symptomatic hip OA
was present (Sutlive et al, 2008). The patient did not
qualify for either diagnostic test cluster developed and
recognized by the American College of Rheumatology
for hip OA (Table 3) (Altman et al, 1991). She also had
pain and limp with ambulation, could only perform sit-
to-stand with use of arms and this was painful and

Table 3. Examination findings before treatment.

jerky, had pain squatting, pain with step-up, and pain
with active abduction in standing.

A typical orthopedic screen was completed on the
patient (Cook and Hegedus, 2012). This involves gross
active and passive movement of large joints, strength
testing, assessment of pain, and neurological screen.
This general screen did not yield any positive signs
for a lumbar condition; therefore, the hip joint was
the focus of our treatment as the patient presented
with moderate hip OA and was positive for the ACR
diagnostic test cluster and CPR. The MDT Diplomat
(JRM) was confident that there was not a relevant
lumbar component since assessment determined no
lumbar pain, neurological deficit, historical signs of a
lumbar derangement, and no obvious lumbar move-
ment loss.

Moving the lumbar spine to end range is a
required MDT testing procedure to rule out spinal
pathology (McKenzie and May, 2003). The treating

Examination findings before treatment

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5

ROM (degrees)
Flexion 70 - 110 - 110
Extension 15 - 34 - 34
Abduction 32 - 45 - 50
Internal rotation 48 - 45 - 55
External rotation 35 - 50 - 50
Strength (MMT)
Flexion 4+/5 - 5/5 - 5/5
Extension 4+/5 - 4+/5 - 5/5
Abduction 4+/5 - 4+/5 - 5/5
Internal rotation 4+/5 - 5/5 - 5/5
External rotation 4/5 - 5/5 - 5/5
Special tests
Scour test Positive - Positive - Positive
FABER test Positive - Negative, strain - Negative
Squat test Positive - Negative - Negative
Concordant signs
Step-up Pain Less Pain Weakness only  Improvement Strength

but still weak  improved
Active abduction in standing 8/10 pain Strainful No pain No pain No pain
Hip flexion in supine Pain onset at Pain onset at Pain onset at No pain, No pain

70 degrees 90 degrees 110 degrees pressure
reported
Gait Antalgic Antalgic, less pain Antalgic, less Pain-free limp  Pain-free
pain limp
Sit-to-stand Pain, jerky, use  Less pain, no jerk, No pain No pain No pain
of arms less use of arms

CPR
Squat aggravates symptoms Yes - No - No
Active hip flexion causes lateral hip pain Yes - No - No
Scour Test with adduction causes lateral hip or groin pain Yes - Yes - Yes
Active hip extension causes pain Yes - No - No
Passive internal rotation less than or equal to 25 No - No - No
Total variables 4 variables - 1 variable - 1 variable
ACR guidelines
Test cluster 1
Pain reported in the hip Yes - Yes - No
Less than 115 degrees of hip flexion Yes - Yes - Yes
Less than 15 degrees of hip internal rotation No - No - No
Test cluster 2
Pain with hip internal rotation Yes - Yes - Yes
Less than 60 minutes of morning stiffness No - No - No
Beyond 50 years of age Yes - Yes - Yes




Diplomat has previously found repeated movement
testing, yielding hip directional preference, and a
significant improvement in pain or function is more
effective than first-performing spinal movements to
rule out spinal involvement. If hip directional pre-
ference was not found, repeated movement testing
for the spine would be performed.

In an MDT examination, mechanical or symptomatic
responses are tested first in the sagittal plane. If there is
no favorable response, then alternative strategies are
employed using repeated movement testing in the trans-
verse or frontal planes (McKenzie, 1981; McKenzie and
May, 2003). The Diplomat’s past experience using MDT
in hip examination found if patients reported variable
functional pain pattern (e.g. walking or stair negotiation
was only sometimes painful), they were likely to fit the
MDT classification of hip derangement (McKenzie and
May, 2003). Although not validated, the treating thera-
pist has recognized a common clinical pattern in the hip
(Figure 1). The Diplomat has found hip derangements
with limited passive flexion and passive internal rotation
with end-range pain, and limited passive extension with
less or no end-range pain, likely had a directional pre-
ference for hip extension (Figure 2a-b). If extension was
not the directional preference, then hip extension com-
bined with internal rotation (Figure 3) or hip internal
rotation in a neutral sagittal position (Figure 4) were
likely to be the patient’s directional preference (May
and Rosedale, 2012).

Characteristics

Sagittal loss and pain

PATTERN 1: : -
- Flexion/Extension
- Nil Rotation loss

Combined Sagittal/Rotational
loss and pain (COMMON)

- Flexion ++ pain

- Extension mod loss nil pain
- IR mod loss + pain

- ER min loss + pain

PATTERN 2:

Ofiten worsens with Flexion

Rotation loss and pain

- IR or ER in 90 of
flexion or neutral

PATTERN 3:

- Nil Flexion or
Extension loss

PATTERN 4:

Nil loss and PDM —_—

Figure 1. Common clinical patterns in the hip.

Reductive Techniques

PHYSIOTHERAPY THEORY AND PRACTICE . 5

The patient’s first repeated test movement was partially
loaded hip extension performed with her painful extre-
mity on a chair with her knee bent (Figure 2a). Ten
repetitions were performed by the patient to end range.
Each repetition produced end-range pain that was no
worse. Continued repetitions resulted in decreasing end-
range pain that was abolished after 40 repetitions.
Concordant signs of step-up and active hip abduction
no longer caused pain, a statistically significant change
of more than two points on the NPRS (Stratford and
Spadoni, 2001). She reported less pain with walking.
Scour and FABER Tests were negative. The patient no
longer fit the CPR for hip OA (Table 4); prior to 40
extension self-mobilizations, the patient had 4 of the 5
predictor variables. Consequently, a provisional classifica-
tion of derangement syndrome with directional prefer-
ence of extension was established. After assessment and
treatment, directional preference was successfully estab-
lished because the CPR criteria, special tests, and concor-
dant were no longer positive. This rapid change in clinical
presentation is not typical of true moderate hip OA and
therefore confirms the classification of derangement syn-
drome as a hallmark of this syndrome is rapid change of
clinical baselines (McKenzie and May, 2003).

The patient was educated that this was the sympto-
matic and mechanical response of a joint derangement
that has the ability to rapidly improve and is associated
with a good prognosis (Long, Donelson, and Fung, 2004;
Long, May, and Fung, 2008; McKenzie and May, 2003).

Unloaded Extension
Partially Loaded Extension
* * Loaded Extension * *

Extension mobilizations
Traction mobilizations

—_— Partially Loaded IR

** Loaded IR * *

Unloaded Flexion
Partially Loaded Flexion
Loaded Flexion
Flexion mobilizations
Traction mobilizations

Monitor for
Rotation loss

R PERET o
.

+==% | Exhaust Extension L

If IR unchanging, quickly to:

- Extension with IR
- Loaded IR

If not tolerated:
- Unloaded IR

Combined Sagittal and Frontal Rotation:
- Extension/IR

Unloaded IR

|

Unloaded ER

Partially Loaded ER | = - Flexion/IR
Loaded ER

- Extension/ER
- Flexion/ER

b Consider Contractile DYS
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Figure 2. (a) Partially loaded hip extension. (b) Loaded hip extension.

Figure 3. Loaded hip extension in internal rotation.

She was instructed to perform 10 repetitions every hour
or if she was experiencing symptoms. She was scheduled
for re-evaluation in 48 hours to confirm directional pre-
ference of hip extension and classification of
derangement.

Figure 4. Loaded hip internal rotation.

Re-evaluation and outcomes - visit 2

The patient returned in 48 hours and reported her condi-
tion improved by 25-30%. Since all concordant signs were
abolished on the initial examination, the Diplomat expected
significantly higher improvement upon reevaluation. This



could have been a fault of the clinician not establishing the
most reductive movement, a change in the patient’s
mechanical pattern, or a fault of the patient not performing
extension often enough or to end range. The patient
reported being compliant. All concordant signs (Table 3)
were positive upon assessment. Step-up was painful, but
less so than on her first visit. Active hip abduction caused
strain but was not painful, painful limp was noted with
ambulation but improved since her first visit, and her sit-to-
stand was less painful with less reliance on arms and move-
ment was not jerky. Repeated partially loaded hip extension
self-mobilizations once again abolished or improved all
concordant signs (Table 4). To generate a potentially longer
lasting symptomatic improvement, maximal patient-gen-
erated force was added by placing more weight bearing
through the symptomatic extremity and by applying
patient-generated overpressure (Figure 2b). The patient’s
concordant signs remained pain-free indicating more force
would not worsen symptoms. Step-up, standing hip abduc-
tion, and sit-to-stand were pain-free and walking was less
painful.

Table 4. Examination findings after treatment.

PHYSIOTHERAPY THEORY AND PRACTICE @ 7

Visit 3
Seven days later, she reported 60% perceived improvement
in her condition. Walking and bending were significantly
better although she still felt weak on stairs. She had no pain
with step-up, standing hip abduction, squat, or sit-to-stand;
however, she still had pain with walking but it was less than
that on visit 2. Significant improvement in the patient’s
functional measures (Table 2) was noted and she did not fit
the CPR for hip OA (Table 3), implying symptomatic hip
OA was unlikely (Altman et al, 1991; Sutlive et al, 2008).
However, passive ROM and pain responses to all
concordant signs were present once again. She
reported that she was not performing the technique
to the same end range at home as she was in clinic,
which resulted in abolishment or improvement of all
concordant signs. Her passive ROM and pain
responses improved and special tests were negative
(Table 4). The patient was instructed that hip exten-
sion must reach end range to improve and maintain
gains (McKenzie and May, 2003).

Examination findings after treatment

ROM
Flexion 95
Extension 20
Abduction 35
Internal rotation 48
External rotation 35
Strength
Flexion 4+/5
Extension 4+/5
Abduction 4+/5
Internal rotation 4+/5
External rotation 4/5
Special tests
Scour test Positive
FABER test Positive, less pain
Squat test Positive, less pain
Concordant signs
Step-up No pain
Active abduction in standing No pain
Hip flexion in supine Pain onset at
90 degrees
Gait Antalgic, less pain
Sit-to-stand Less pain and use of
arms

CPR
Squat aggravates symptoms No
Active hip flexion causes lateral hip pain No
Scour Test with adduction causes lateral hip or Yes

groin pain
Active hip extension causes pain No
Passive internal rotation less than or equal to 25 No
Total variables 4 variables
ACR guidelines
Test cluster 1
Pain reported in the hip Yes
Less than 115 degrees of hip flexion Yes
Less than 15 degrees of hip internal rotation No
Test cluster 2
Pain with hip internal rotation Yes
More than 60 minutes of morning stiffness No

Beyond 50 years of age Yes

- 34 - 34
- 47 - 55
- 50 - 60
- 50 - 50
- 5/5 - 5/5
- 4+/5 - 5/5
- 4+/5 - 5/5
- 5/5 - 5/5
- 5/5 - 5/5
- Positive, less pain - Positive, less
pain
- Negative, less strain - Negative
- Negative - Negative
No pain No pain No pain No pain
No pain No pain No pain No pain
Pain onset at Pain onset at No pain No pain
100 degrees 115 degrees
Antalgic, less pain Antalgic, less pain Pain-free  Pain-free limp
limp
No pain, less use of No pain, no use of No pain No pain
arms arms
- No - No
- No - No
- Yes - Yes
- No - No
- No - No
- 1 variable - 1 variable
- No - No
- No - Yes
- No - No
- Yes - Yes
- No - No
- Yes - Yes
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Visit 4

One week later, she reported 70% improvement in her
condition. She reported 2 days immediately after her
third visit she was significantly worse, negatively impacting
her ability to sleep, squat, and walk. She continued to
perform her self-mobilizations, which had no effect when
she was in pain. After the 2-day exacerbation, hip extension
began to have a positive symptomatic and mechanical
response again. She had no pain for the last 2 days with
prolonged walking, stairs, and bending.

The patient was instructed to contact the office if
this happened again as it indicated her directional pre-
ference changed. The treating Diplomat had seen this
presentation several times and it required adding inter-
nal rotation to extension (Figure 3) or internally rotat-
ing the hip in a neutral sagittal plane (Figure 4).

She presented with a pain-free limp during ambula-
tion and still felt weak with step-up. Repeated hip
extension was tested once more with abolishment of
symptoms and concordant signs (Table 4). This con-
firmed directional preference for extension without the
need for adding internal rotation. The same instruction
was given for frequency and the patient was encouraged
to return to all previously limited functional activities.
Visit 5
At the final visit, she reported 80% perceived improvement
in condition. Ambulation, stairs, and bending remained
pain-free without weakness, although she still had a limp-
ing gait despite having full hip abduction strength at 5/5.
All functional measures were improved (Tables 2 and 4)
and she reported an average 2/10 NPRS pain once or twice
a day with various, variable movements of the hip that
would subside immediately. No pain would linger so
there was no need to perform corrective self-mobilization
after such instances. She was no longer concerned about
her prognosis and felt she was able to continue self-man-
agement without our guidance. Hip Scour was the only
movement that caused her symptom and was significantly
reduced after end-range hip extension.

She was instructed to continue performing 10 repeti-
tions of loaded hip extension 3-4 times daily for the next
few months and twice daily for the next year. She was
instructed to increase repetition if symptoms began to
worsen and to contact our office if hip extension no longer
had a positive effect.

Long-term follow-up

At 1- and 3-month follow-up, she was continuing to note
improvements. She performed her self-mobilization four
or five times daily. At 6-month follow-up, the patient

reported being 95% better, stating that she did not feel as
though there was a strength deficit or loss of motion, rather
occasional pain with bending and prolonged walking. She
had recently traveled cross-country and went on several
hikes with only mild muscular soreness. She was instructed
to continue performing her corrective exercise at least three
times daily and to increase the frequency when she was
walking or bending often throughout her day.

At l-year follow-up, the patient surprisingly
reported she had her hip replaced, 3 days prior, at the
suggestion of her orthopedic surgeon. She had contin-
ued to perform loaded hip extension self-mobilizations
up until the THA. She reported she was not having
pain prior to the surgical procedure, but continued to
have a pain-free limp. The patient received home PT
for 2 weeks after the procedure and was given an
independent home program at her 1-month surgical
follow-up. She reported having no pain 1 month after
her THA, which was so prior to her THA.

Discussion

The patient presented to the clinic with a script from her
orthopedic surgeon, who had ordered radiography sub-
sequently diagnosing hip OA. She had previously received
12 sessions of traditional PT without resolve. The patient
then sought a MDT assessment and after 5 visits in
21 days, the patient was discharged with 80% perceived
improvement in condition without pain, functional
impairments, nor predictor variables for hip OA (Sutlive
et al, 2008). She continued to report improvements during
phone interviews with 95% perceived improvement in
condition 6 months later.

At 1-year follow-up, the patient had no pain or func-
tional deficit but, despite that, had just received THA. The
patient initially presented with mechanical hip pain,
resulting from a disturbance in the normal resting posi-
tion of the joint which was restored using MDT. In the
absence of pain and functional limitation, surgical candi-
dacy was primarily based on radiographic diagnosis,
which goes against the current treatment and manage-
ment recommendations for hip OA (Altman et al, 1991;
Birrell, Lunt, Macfarlane, and Silman, 2005; Juhakoski
et al, 2013; Martin, Irrgang, and Sekiya, 2008). When
asked why she opted for surgery, she stated her surgeon
told her she would need the procedure eventually based
on the degenerative changes seen on imaging and she
preferred to do it now, when she was younger. There is
currently no literature to support or refute the assumption
that THA would eventually be needed. In this case, THA
did not provide any further benefit to the patient’s pre-
vious function or pain, rather only exposed her to greater
risk and more cost.



The high rate of incidental radiographic hip OA find-
ings in the asymptomatic population (Birrell, Lunt,
Macfarlane, and Silman, 2005; Cibere, 2006; Franklin
et al, 2011; Lane et al, 2004), poor performance of ortho-
pedic clinical special tests (Martin, Irrgang, and Sekiya,
2008; Maslowski et al, 2010; Sutlive et al, 2008), high cost
of current management strategies (Center for Disease
Control and Prevention, 2013; Medicare Payment
Advisory Commission, 2015), and lack of consistent posi-
tive treatment outcomes (Bennell and Hinman, 2011;
Beswick et al, 2012; Dawson, Fitzpatrick, Carr, and
Murray, 1996; French, Brennan, White, and Cusack,
2011; Hoeksma et al, 2004; McCormick, Nwachukwu,
Alpaugh, and Martin, 2012; McNair, Simmonds,
Boocock, and Larmer, 2009; Messier, Thompson, and
Ettinger, 1997; Pisters et al, 2007; Smidt, De Vet, Bouter,
and Dekker, 2005; Van Baar et al, 2001, 1998b; Zhang et al,
2005) warrant the investigation of an alternative evaluation
and treatment method. Non-specific classification-based
evaluation and treatment methods, such as MDT, have
been suggested as an alternative (Abady et al, 2014; Aina
and May, 2005; Aytona and Dudley, 2013; Brennan et al,
2006; Childs et al, 2004; Cook, Hegedus, and Ramey, 2005;
Kaneko, Takasaki, and May, 2009; Kidd, 2013; Krog and
May, 2012; Littlewood and May, 2007; Lynch and May,
2013; Maccio, Fink, Yarznbowicz, and May, 2016; May and
Aina, 2012; May and Ross, 2009; Menon and May, 2012;
Rosedale et al, 2014).

With the incident of THA rising, the use of MDT
assessment can effectively differentiate between mechanical
pain and symptomatic arthritis. It is becoming clear that
mechanical derangements can mimic pathological condi-
tions and MDT has been shown to rapidly change the
results of orthopedic special tests (Kaneko, Takasaki, and
May, 2009; Kidd, 2013; Lynch and May, 2013; Maccio,
Fink, Yarznbowicz, and May, 2016). In this case report,
the predictor variables were no longer present once the
derangement was resolved, which begins to question the
utility of the CPR in the presence of mechanical pain. The
diagnostic test clusters have not been updated or altered
since their establishment in 1991. To the authors” knowl-
edge, this is the first clinical report to call question to their
utility and accuracy. Recognition of this is essential to
decrease patient exposure to undue harm and increased
costs as the proper treatment for mechanical derangements
is repeated or sustained movements (McKenzie and May,
2003), not surgical intervention.

Further research is warranted using a larger sample to
assess the utility of the CPR and to develop larger data sets
and analysis of clinical outcomes for mechanical joint
pain. Although this clinical example is compelling, as a
single case report, the findings are not generalizable to the
larger population. Additionally, inclusion of more

PHYSIOTHERAPY THEORY AND PRACTICE @ 9

functional gait measures (e.g. Timed Up & Go, Dynamic
Gait Index, step length difference, and gait speed) in
future research protocols might enhance the objectivity
and provide greater insight regarding outcomes.

Conclusion

It is important to recognize the potential utility and
cost savings of an MDT assessment. The patient was
seen for 5 visits over a 21-day period with excellent
short-term outcomes, demonstrating rapid abolishment
of symptoms and return to prior levels of function.
Long-term follow-up also established independent
maintenance without need for further medical care;
however, the patient was led to believe otherwise and
had surgery for a pain-free joint. The cost associated
with her MDT management was $284.28 compared to
the average annual direct and indirect cost of hip OA
management which was reported to be $5700 (Maetzel
et al, 2004). This yielded a 2005% reduction in cost
prior to her procedure. If these results are applicable to
a larger sample, MDT may have the potential of sig-
nificant cost saving to the currently rising orthopedic
health costs and may prevent unwarranted surgical
procedures.
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