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ABSTRACT
Introduction: Sacroiliac Joint (SIJ) is a familiar nociceptive
source of Low Back Pain (LBP). Patients with SIJ pain commonly
present with tenderness around the Posterior Superior Iliac Spine
(PSIS) which can be recorded by using pressure pain algometer.
Mechanical Diagnosis and Therapy (MDT) is a manual therapy
technique which uses repetitive movements to assess and treat
the dysfunction. MDT is found to be effective in treating SIJ
pain; however, its effect on Pain Pressure Threshold (PPT) is not
yet determined.
Aim: To determine the effect of Mechanical Diagnosis and
Therapy on Pain Pressure Threshold in Sacroiliac Joint pain.
Materials and Methods: A total of 25 subjects with unilateral
LBP of age group 20-65 years participated in the study. Subjects
with the direction of preference, pain around the PSIS, positive

on two out of four pain provocation tests were included in the
study. These patients were given 30 repetitions of either anterior
or posterior rotation of the innominate, for four sessions. PPT
and Visual Analogue Scale (VAS) were used to measure the
effect of treatment. Data were analysed by using paired t-test.
Results: There was a significant improvement seen (p<0.01) in
PPT and VAS after four consecutive sessions of treatment.
Conclusion: A significant statistical difference was seen in PPT
and VAS with p-value <0.01 at the end of four sessions of MDT
treatment. The study suggests that MDT can be used effectively
in managing SIJ tenderness around the PSIS and pain. However,
future studies should focus on comparing MDT with a control
group or with other manual therapy techniques.
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INTRODUCTION
Sacroiliac joint is common but often a misdiagnosed cause of LBP
[1]. Approximately 13% of patients with persistent LBP have the
origin of pain from SIJ and impacts 16-17% of Indian patients with
LBP [2,3].
Sacroiliac joint pain attributes to the pain arising from SIJ structures
[2,4,5]. The pain is associated with factors such as joint laxity,
degeneration, trauma, positional faults, mal-alignment, muscle
imbalances, derangement and hypomobility at SIJ [6,11].
Patients often complain of pain in the groin, buttock and lower
extremities [12-14]. Frequently, patients point out pain and
tenderness with one finger (Fortin finger test) in the region inferior to
the PSIS as a common symptom [12-17].
Conventionally physiotherapists use treatment which consists of
electrotherapy, exercise therapy and manual therapy. Manual therapy
includes manipulation, Maitland’s and Mulligan’s mobilisation and
muscle energy technique in treating SIJ pain [4].
The MDT is a well-known exercise and manual therapy technique
developed by Robin McKenzie. It is an active therapy that empowers
the patients by self-management skills and can give a sense of
confidence and independence to them [18]. This technique uses
repeated movements to assess and treat musculoskeletal disorders
of the spine and the extremities. Based on the results of repeated
movements, the patient’s condition is classified into derangement,
dysfunction and postural syndrome or other categories [11,19-22].
During the repeated movement examination, patients with
derangement syndrome will have a direction of preference i.e.,
a certain movement may either augment or alleviate pain. The
movement which alleviates or abolishes pain becomes the
treatment of choice untill the derangement or symptoms are
reduced. A repeated anterior or posterior rotation of the innominate
is performed to classify patients with SIJ pain into derangement
syndrome [11]. MDT has been employed in treating derangement
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syndromes under various regions such as cervical, lumbar, shoulder,
temporomandibular joint and SIJ by using the principle of repeated
movements [11,19-24].
It has been speculated by a few researchers that the subjects
with conjectured SIJ pain point out the most intensely painful
area adjacent to the PSIS [14-16]. A recently formulated clinical
diagnostic rule for a study which drew recommendations from
systematic reviews endorsed the use of examination of dominant
pain in the PSIS region for SIJ pain [17]. The authors even found it
reasonable to consider pain in the PSIS region as one of the most
important clinical signs which can lead to the clinical diagnosis of
SIJ pain [14-17,25]. Hence, it is crucial to analyse the effect of MDT
on pain around the PSIS.
Physical examination of tenderness and location of pain at PSIS
using a pressure test is still ambiguous in interpretation, the reason
being the failure to standardise the pressure exerted by the finger
[15,26]. PPT is defined as the point at which a non-noxious pressure
stimulus changes into a nociceptive pressure sensation. The
Pressure algometer is usually used as an outcome measuring tool,
which objectively quantifies PPT or pressure pain sensitivity [26].
Usability of pressure algometry is unarguably reliable in assessing
tenderness at PSIS, with ICC varying between 0.60 and 0.82 that is
moderate to good [15]. SIJ pain is confirmed by using a composite
of four pain provocation tests which is claimed to produce good
results. Two positive tests out of four (distraction, compression,
thigh thrust, and sacral thrust tests) have a likelihood ratio of 4, 0.88
sensitivity and 0.78 specificity [5].
MDT has beneficial effects in reducing pain in SIJ, same has been
found by investigators in the previous study [11] however; its effect
on PPT in the SIJ has not been validated. Hence, the present study
intends to determine the effect of MDT on PPT in patients with SIJ
pain.
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MATERIALS AND METHODS
This is a single group pre-post test intervention study, which was
carried out during the period between January 2016 to December
2016, in the Department of Physiotherapy, KS Hegde Medical
Academy, Mangalore a Tertiary Care Hospital in Karnataka, India.
Ethical Clearance of the study was obtained from the Institutional
Ethical Committee of the Department of Physiotherapy, NITTE
University. The current study is a part of an ongoing larger RCT,
using power 80%, this sample size was determined.
A total of 55 subjects with unilateral LBP in the age group between
20-65 years were screened clinically by the physician for the
presence of SIJ pain. These diagnosed SIJ subjects were then
referred to the physiotherapy outpatient department. Subjects
were included if they had direction of preference, sub-acute or
chronic symptoms, pain below L5 level, pain around PSIS, two out
of four pain provocation tests i.e., ‘distraction, compression, thigh
thrust, and sacral thrust tests’ positive. Subjects were excluded if
on screening they had midline back pain, lumbar disc related pain,
above L5 spinal level pain, radicular pain with neurological deficits.
The screening was done by using McKenzie assessment for the
lumbar spine [27]. Subjects were also excluded if they had reported
spondylolisthesis, bilateral back pain, true limb length discrepancy,
scoliosis, reported hip or lower limb pathology or fracture, any
back, hip or knee surgery, SIJ pain in pregnant females, a systemic
illness like ankylosis spondylitis, rheumatoid arthritis, arthropathies,
hospitalisation due to severe trauma. All the subjects agreed not
to undergo any other form of treatment apart from the exercise
program provided in the study for four days, albeit, no attempts
were made to refrain them from taking medications. A written
informed consent was obtained from all the subjects prior to the
study. Schematic diagram showing the enrolment of the patients
and the study procedure is displayed in [Table/Fig-1].

Measurements
After the preliminary examination, the outcome measures were
assessed on the first day prior to the commencement of the
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treatment and after the fourth day of intervention by the assessor
who was a physiotherapist with six years of clinical experience and
was blind to the intervention.
Outcome measure included PPT, recorded by digital algometer.
The subjects were made to lie in the prone position with the probe
of algometer placed 1 cm inferior to the PSIS, and an axial force
was applied [15]. The participants were asked to report the very
first pain perceived on the application of force. The readings were
taken in a gap of one-minute interval for three times and the mean
was considered as the final score. The force measurements were
recorded in Newton. The pain perception was assessed using VAS
which is a 10 cm straight line with markings from 0-10, where 0
signifies no pain and 10 denotes the worst pain. The patients were
asked to mark a point on this line to indicate their current pain
severity. The outcome measures were taken at the end of the four
sessions of the intervention [28-30].

Intervention
A repeated movement examination using MDT principles was
done to identify the direction of preference. Ten repetitions of
anterior or posterior rotation of the innominate were performed to
abolish or magnify symptoms. Once the direction of preference or
the behaviour of symptoms was identified, the same movement
was given as a treatment. Three sets of ten repetitions with a
period of one-minute rest between each set were given for four
days. All the patients were also advised to repeat 30 repetitions
after every 2-3 hour. The treatment was provided by a manual
therapist with six years of clinical experience and certification
in the Level A course (lumbar spine), certified by the McKenzie
Institute of India.

Procedure
Repeated anterior rotation of the innominate: In a half kneeling
or a lunge position, a repeated end range anterior rotation of the
innominate was encouraged [Table/Fig-2a,b] [31].

[Table/Fig-2a]: Starting position for anterior rotation of the innominate.

[Table/Fig-1]: Schematic diagram showing the enrolment of the patients and the
study procedure.
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[Table/Fig-2b]: Final position for anterior rotation of the innominate.
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Repeated posterior rotation of innominate: in supine position
repeated posterior rotation of the innominate was encouraged
by getting the hip and knee into flexion towards the chest [Table/
Fig-3].

[Table/Fig-3]: Demonstration of posterior rotation of the innominate.

STATISTICAL ANALYSIS
Statistical analysis was done using Statistical Package for Social
Science (SPSS) version 16.0. At a 95% confidence interval p-value
<0.01 was considered to be statistically significant. The data analysis
was done using a paired t-test to compare pre and post scores.

RESULTS
A total of 25 patients with SIJ pain (22 subacute; 3 chronic) were
included in the present study. The study enrolled 13 females and
12 males with mean age of 39.92±13.56 and 40.58±11 years
respectively. There were no dropouts. A decrease in the scores of
PPT and pain after the four intervention sessions were observed, as
shown in [Table/Fig-4]. The improvement in the scores of PPT and
VAS was statistically significant (p<0.01).
Pre

Post

Mean
difference

p-value

Pain pressure threshold

29.40±11.75

40.25±11.70

10.85

<0.01

Visual analogue scale

6.84 (±1.84)

3.56 (±2.03)

3.28

<0.01

Outcome Measure

[Table/Fig-4]: Intra group comparison of outcome measures using paired t-test.

DISCUSSION
The SIJ is often neglected but also considered as a significant cause
of LBP [12,32]. The current study was focused on the management
of SIJ pain using principles of MDT. The McKenzie method or
popularly referred to as MDT requires the active involvement of the
subject by producing self-generated loading strategies both in the
assessment and treatment [11]. The MDT technique uses repeated
movements to obtain mechanical responses and classifies into three
syndromes i.e., postural, dysfunction and derangement or others
[11,19-21]. A derangement syndrome is customary when there is
a rapid change in the baseline symptoms during the movement
examination.
In the present study, the subjects were classified into derangement
syndrome as they demonstrated improvement of symptoms after
performing either repeated anterior and posterior rotation of the
innominate. Authors observed a statistically significant difference
in PPT and pain intensity. Findings of the present study are in
concurrence with the previous research which used MDT principles
in treating chronic neck pain [22]. The study reported improvement
in PPT with the mean difference of 2.52±1.87 in PPT and 1.37±0.92
in VAS [23]. For consistency, the treatment was limited to four
supervised sessions over 4 consecutive days. Additionally, the
literature lacks the standard and optimal parameters for delivering
MDT exercises [33,34]. Previous studies have also imposed the
same dosage and have achieved effective results. Garcia A et al.,
found McKenzie exercises superior to the back school and identified
similar improvement concerning pain and disability (mean difference:
2.4 and 5.2 respectively) after four treatment sessions in non-specific
LBP [28]. Long A et al., also observed alleviated pain and improved
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function in LBP after four visits [30]. The results of the present study
are in uniformity with the aforementioned studies. Most of the subjects
in the present study had symptoms ranging from seven days to
seven weeks (subacute), except three patients who had symptoms
of more than 7 week duration (chronic) [35]. It has been speculated
that MDT exercises works well on subacute LBP symptoms than
chronic symptoms [36]. Similar to present observation, Schenk
RJ et al., also demonstrated a significant improvement in pain and
disability in subacute LBP patients after only three sessions of MDT
[35]. Also, in this sense, Machado LA et al., found MDT along with
first-line care had noticeable improvement in pain when compared
to first-line care only in patients with acute back pain [37]. There are
several studies supporting the use and efficacy of MDT. A previous
study compared McKenzie with Mulligan’s SNAG technique and
found the former was more useful in reducing pain and disability in
chronic LBP [38]. Though, some authors have suggested that MDT
and Orthopaedics Manual Therapy (OMT) methods were slightly
more effective than just advice in LBP patients [23]. A randomised
controlled trial observed that MDT was mildly effective for pain,
however, not effective for disability when compared to placebo in
nonspecific chronic LBP [39]. Nonetheless, present results are in
accordance with a recent Meta-analysis which concluded that MDT
has statistically and clinically great significant role in reducing pain
intensity in acute and subacute LBP when compared to manual
therapy along with the exercises. The study further stated that
MDT is more effective in reducing pain and disability than other
rehabilitation techniques in chronic LBP [40]. A case report on SIJ
pain found similar results as the present study. They hypothesised
that the loose bodies in the joint articulation cause painful locking or
dysfunction in the movement. The debris can get entrapped, and
therefore it responds to repeated movements which may reduce the
displacement and thereby improve symptoms [11]. This could be
one of the possible reasons for the significant results in the present
study. However, from a theoretical perspective, a variety of structures
could have been the source of the subjects’ symptoms in the present
study. These include, but are not limited to, the deranged: articular
cartilage, sacroiliac ligament, the aberrant position of the iliac bone
due to tight hamstrings, gluteus maximus/iliopsoas, joint locking
and hypomobility of the SIJ [9,41-43]. The SIJ can be put under
strain by tightened muscles attached in proximity to the joint causing
rotation of the innominate [42,43]. An inflexible muscle can also lock
the joint in an abnormal position [9]. In an RCT which compared the
effectiveness of Mulligan’s Bend leg raise technique with McKenzie’s
knee to chest movement repetitions on hamstring tightness, found
an immediate increase in length in both the group [44].
Authors in the present study speculate a resolution of tight
hamstrings, gluteus maximus/iliopsoas in the subjects which could
have led to the correction of positional dysfunction or unlocking of
the joint after performing repeated end range loading strategies.
Hypomobility is also a known factor of SIJ pain [9]. Authors also
contemplate that by encouraging repeated anterior or posterior
rotation of the innominate, the hypomobility could have been
reversed thereby producing rapid and significant improvement in
the symptoms. MDT is a reliable and valid approach for evaluation
of both the spine and extremities [19-23,27]. MDT, when compared
to other conservative treatment strategies, is an effective treatment
choice [40].

LIMITATION
Several limitations were encountered in the present study which
needs to be addressed in future studies. Due to small sample size,
the results cannot be generalised to the population. Future studies
would have more compelling evidence if it included a control group.
Future clinical trials comparing MDT with other manual therapy
techniques are also needed. The present study determined the
short-term effect of MDT; its long-term effect is not yet established.
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CONCLUSION
Mechanical Diagnosis and Therapy is an active treatment technique
which can render self-reliant techniques to the patients for their
pain management and thus empowering them with confidence. In
the present study, a four-day treatment regime is accomplished by
improving PPT and pain. Hence, MDT can be beneficial in managing
pain and pressure pain sensitivity in patients with SIJ pain.
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