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Posterior Inferior Ilium 
Compensation Mechanism on 
the Longer Limb side, and the 
Resultant Kinetic Chain Pathway 
to Injury: 
A Case Study. 
 
Clifton Bradeley Clinical MSK Podiatrist. 
 
Understanding the effects of leg length inequality (LLI) on the kinetic chain is 
a challenge for many practitioners. This case study highlights one of the 
compensation mechanisms - posterior inferior ilium (PI ilium) at pelvic level on 
the longer limb side. The case study describes the knock-on effect from a PI 
ilium within the kinetic chain and proposes a new clinical protocol using a 
Digital Pelvic Inclinometer (DPI) to establish the difference between a bony 
and apparent LLI. An orthotic prescription was used to un-compensate the 
pelvis and reduce the pelvic torsion created by the PI ilium. Written consent 
was obtained from the patient to use his data for this paper. 
 
Keywords: leg length inequality, PI ilium 31, pelvic torsion, Digital Pelvic 
Inclinometer, passenger unit, lower back pain, piriformis sciatica, vestibular 
balance. 
 
 

espite the well-documented 
effects of leg length 
inequality (LLI) on the 
musculoskeletal (MSK) 

system creating repetitive injury, 
many practitioners avoid using 
raise therapy as a form of 
correction. This may be because 
the effects of MSK compensation 
on the kinetic chain are complex, 
and the relationships between each 
segment are still poorly 
understood, especially at pelvic 
level. 
  

LLI has been reported to cause a 
wide range of joint complex and 
soft tissue repetitive injuries 
including those in the lower limb, 
knee15 hip16 lower back23,32 neck 
and shoulder etc.1,2,3,5,7 

 
CASE PRESENTATION 
A 31-year-old male amateur middle 
distance runner and factory worker 
(height: 175 cm, weight: 76 kg, 
body mass index 24.8 kg/m2) 
presented with chronic lower back 
pain, left-side activity-induced 
piriformis sciatica, left Achilles 
tendinosis and right 
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musculotendinous junction calf 
strains. The injured runner 
presented to a sports injury clinic 
and underwent a biomechanical 
assessment. 
 
Clinical history 
During the history the patient 
reported feeling asymmetrical, 
suspecting he had a leg length 
difference. He exposed his shoes, 
which had heavy posterior wear at 
the rearfoot of the left shoe and 
excessive forefoot wear on the right 
shoe. He commented on preferring 
to cut into the right side during 
activities like hockey or football 
when he was younger and that he 
‘edged’ better to the right side 
when skiing. One of his current 
concerns was that he felt unstable 
running the normal direction 
(anticlockwise) around the bends of 
an outdoor running track and 
developed right calf muscle 
cramping towards the end of a 
training session. The subject 
reported that his back pain had 
been present since he was a young 
man and was exacerbated by 
standing for long periods of time or 
flexing forwards to approximately a 
30° angle e.g. gardening. His back 
pain had started to become a 
problem during running, along with 
left-sided piriformis sciatica and 
Achilles tendinosis, which had been 
diagnosed by his physiotherapist. 
He had been given calf stretches 
and gluteus medius strengthening 
exercises to stabilize his pelvis. 
Our subject reported that these had 
been unsuccessful, providing no 
benefit. To this end we carried out 
a common strength test for gluteus 
medius with the subject lying 
sideways on the couch, hip 
abducted with slight extension and 

external rotation. With the knee 
maintained in extension, pressure 
was applied against the leg, near 
the ankle in the direction of 
adduction and slight flexion. The 
subject could not resist the 
moderate pressure, although it 
should be noted that reliability for 
this test has been previously 
reported to be low.34 
 
Clinical examination 
In addition to the static and 
dynamic functional trials looking at 
pelvic mechanics, which are 
described fully below, the subject 
elicited the following clinical signs 
during the assessment: 

• 15 mm difference between 
the right and left medial 
malleolus to sub-anterior 
superior iliac spines (ASIS) 
measurement – left longer 
(supine couch 
measurement), despite only 
a moderate LLI observed 
during quiet standing. 

• Increased internal hip 
rotation on the left with 
patient lying flat supine on 
the couch. 

• Standing left foot increased 
pronation and right lateral 
forefoot pressure reported 
by subject. 

• Left limb increased knee 
flexion, heel-to-toe strike 
and delayed heel lift at 
4km/hr on the treadmill. 

• Right rapid knee extension, 
mid-foot strike and early 
heel lift on the treadmill. 

• Left posterior innominate 
rotation i.e. PI ilium31 at 
midstance using motion 
palpation on the treadmill. 

• A consistently higher left 
posterior superior iliac spine 
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(PSIS) at left midstance, 
compared to the right PSIS 
during motion palpation of 
the sacral base on the 
treadmill. 

• Lack of sinusoidal motion 
pattern30 at head level when 
observed at 4 km/hr on the 
treadmill. 

 
Pelvic assessment 
As part of the biomechanical 
assessment the subject underwent 
static and dynamic functional trials 
on the pelvis using a Digital Pelvic 
Inclinometer (DPI).   

There are other reliable methods of 
measuring pelvic position, however 
a mathematic formula is required.17 
The DPI method offers an instant 
reading for use in a busy clinical 
setting. 

Before the trials, the subject was 
checked for normal sacroiliac (SI) 
joint function using the Gillett’s test, 
standing forward flexion test, and 
sitting Piedallu’s test. Although 
these tests are not considered to 
be conclusive33, no lesions or 
limitations were noted at the SI 
joint. 
 
DPI technique: The practitioner 
places the index finger and thumb 
of each hand on each finger grip at 
the end of the DPI arms. With each 
index finger slightly prominent 
ready for concurrent palpation of 
the PSIS and ASIS, the practitioner 
positions the DPI on the side of the 
innominate bone to be measured. 
The practitioner then reads off the 
degree of inclination from the liquid 
crystal display (LCD) on the DPI 
(Fig 1).   

 
Fig 1. Measurement of the left innominate 
bone inclination from the PSIS to ASIS, 
using a digital pelvic inclinometer. 

The difference in inclination 
between each innominate 
establishes the degree of pelvic 
torsion. When using this technique 
a measurement is considered to be 
+ve if the PSIS is higher than the 
ASIS using a flat horizontal 
reference plane, whilst a 
measurement is considered to be -
ve if the ASIS is higher than the 
PSIS using the same flat horizontal 
reference plane. Although there are 
various references in the literature 
reporting mean innominate 
inclination and pelvic torsion, there 
is no information regarding what 
constitutes normal ranges.12,18,21,24  
In this study a range of 8 to 10° +ve 
was used as the target normal 
range, based on previous clinical 
out-comes achieved after orthotic 
interventions with a heel raise 
under the shorter limb following 
reduction of pelvic torsion.  

It has also been noted previously 
that this measurement can 
increase in athletes with stronger 
musculature, suggesting that pelvic 
morphology may not be the only 
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influence on innominate orientation 
and pelvic torsion.24 

In this case study the first 
measurement taken was a base 
measurement. This was the degree 
of inclination of both innominates 
on arrival to the clinic before any 
trials or tests took place. The 
second and third measurements 
were static and dynamic functional 
trials respectively, to establish how 
the pelvis behaves when the height 
is increased under the hip joint by 
using a 9 mm raise. The following 
clinical protocol was used to 
assess the subject’s innominate 
behaviour. The patient was wearing 
shorts for easy access to the 
pelvis: 

1. A static base measurement 
of the subject’s innominate 
orientation was taken during 
quiet standing unshod on a 
flat reference surface with 
the feet at shoulder width 
apart. The patient was 
asked to stand relaxed 
looking forward, with the 
arms crossed over the 
chest. The practitioner 
recorded the right and left 
innominate inclination 
measurement between the 
PSIS and ASIS using a DPI. 

 
Fig 2. A 9 mm depth EVA foot raise 
platform was used to raise each side 

of the pelvis during static functional 
trials. 

2. The subject was then asked 
to walk on the treadmill set 
at 4km/hr for one-minute 
unshod before the next 
measurement was taken. 
This was done to allow the 
subjects pelvis to make 
adjustments necessary for 
gait efficiency. The subject 
was then again asked to 
stand unshod on the flat 
reference surface, with feet 
at shoulder width apart.   
 
On this occasion the subject 
was asked to stand with his 
right foot on a 9 mm high 
density ethylene vinyl 
acetate  (EVA) board (Fig 2). 
Once settled the subject was 
asked to flex forward and 
touch his toes three times 
whilst maintaining straight 
legs. This allows the sacrum 
to move against the ilia. 
Then once upright again the 
practitioner recorded the 
right and left innominate 
inclination measurement 
between the PSIS and ASIS 
using a DPI.   

 
This protocol was then 
repeated with the subject 
standing with his left foot on 
the 9 mm EVA board. The 
practitioner recorded the 
right and left innominate 
inclination measurement 
between the PSIS and ASIS 
using a DPI. 

 
3. The subject was again 

asked to walk on a treadmill 
set at 4km/hr unshod for one 
minute before the next 
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measurement was taken. 
The subject was then asked 
to put his training shoes on.  
  
A full-length graduated foot 
raise (9 mm depth at the 
heel and 3 mm depth at the 
forefoot) was placed in the 
subject’s right training shoe 
(Fig 3).  
 
The subject was again 
asked to walk on a treadmill 
set at 4km/hr for one minute. 
After one minute the 
treadmill was stopped and 
the subject was asked to 
remain still whilst standing. 
The practitioner recorded 
the right and left innominate 
inclination measurement 
between the PSIS and ASIS 
using a DPI.   
 
This protocol was then 
repeated but this time the 
graduated foot raise was 
placed in the left shoe.  After 
one minute walking on the 
treadmill at the same speed, 
the practitioner recorded the 
right and left innominate 
inclination measurement 
between the PSIS and ASIS 
using a DPI.   

 
Fig 3. A 9 mm depth EVA in-shoe 
raise (3mm at the forefoot, 9 mm at 

the rearfoot) was used to raise each 
side of the pelvis during dynamic 
functional trials. 

The results of the base readings 
and functional trials are as 
follows: 

1. Base measurement: 

Left = 1° +ve, Right = 10° +ve 

Pelvic torsion = 9° 

2. Static functional trial with 
12mm high density EVA 
foot platform (subject 
unshod): 

With platform under the right 
foot:  

Left = 9° +ve, Right = 11° +ve  

Pelvic torsion = 2° 

With platform under the left foot: 
Left = 1° -ve, Right = 10° +ve  

Pelvic torsion = 11° 

3. Dynamic functional trial 
with graduated in-shoe 
foot raise (9mm depth at 
the heel and 3mm depth at 
the forefoot): 

With graduated foot raise under 
the right foot:  

Left = 10° +ve, Right = 12° +ve  

Pelvic torsion = 2° 

With graduated foot raise under 
the left foot: 

 Left = 2° -ve, Right = 10° +ve  

Pelvic torsion = 12° 

Therefore, the range of innominate 
inclination values on the right was: 
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10° +ve, 11° +ve, 10° +ve, 12° +ve, 
10° +ve 

 = a range of 2° 

Therefore, the range of innominate 
inclination values on the left was:  

1° +ve, 9° +ve, 1° -ve, 10° +ve,  

2°-ve 

 = a range of 12° 

This is a 10° >  (L = 12° range 
minus R = 2° range) range of 
inclination at the left innominate 
compared to the right. 

DISCUSSION 
Without the use of sophisticated 
scanning or X-ray equipment, the 
MSK professions normally carry out 
a series of simple tests when 
assessing LLI. These include 
observation of the patient standing 
or in gait, iliac crest or sacral base 
palpation, supine couch 
measurement (tape measuring 
from the medial malleolus to ASIS) 
and sometimes muscle and 
sacroiliac (SI) joint function tests.33 
These techniques are often 
reported to be unreliable, which 
can lead to confusion.4,7,13,15    
Traditionally X-ray investigation for 
LLI is considered to be impractical 
and costly and is undesirable as it 
exposes the patient to the adverse 
effects of radiation. Moreover, the 
pelvis is a constantly adapting 
dynamic structure, which the static 
nature of X-ray cannot capture. 
Therefore, other methods are more 
often than not preferred clinically, 
despite their lesser accuracy.8 
Moreover, whilst such techniques 
may identify LLI, they do not 
discover its true origin i.e. whether 
the LLI is real bony (R-LLI), 

apparent (A-LLI) or functional (F-
LLI).  At present there is no reliable 
clinically accepted methodology for 
differentiating between the three 
and conclusions are therefore often 
purely speculative. However, the 
effects of LLI on the pelvis and 
multisegmental MSK system are 
numerous and potentially 
destructive and many clinicians 
believe such effects may be 
implicated in every stance and gait-
related repetitive injury.5,9,15 
 
In this case study, using traditional 
techniques including using a tape 
measure, the patient demonstrated 
the signs of a longer left leg.  
However, supine couch tape 
measurements can be unreliable 
and are not a true measure of leg 
length at all, but a measure from a 
fixed bony structure at the ankle to 
a constantly changing mobile 
structure at the pelvis.6,7,8 
Therefore, a DPI was used to 
quantify the behaviour of the pelvis 
in tandem with raises placed under 
each limb during the functional 
trials above. By increasing the 
height of the longer left limb with 
foot-raise platforms it was possible 
to increase pelvic tilt (in the frontal 
plane) up to the left whilst 
simultaneously increasing pelvic 
torsion (in the sagittal plane). When 
foot raise platform under the 
shorter limb was used it was 
possible to eliminate the pelvic tilt 
and pelvic torsion, thereby 
returning the pelvis back to 
symmetry in these planes. This test 
was also repeatable and eliciting 
the same results with each 
successful trial. These trials 
demonstrated that compensatory 
pelvic adaptions associated with R-
LLI could be exaggerated and then 
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eliminated by using foot-raised 
platforms forms during a clinical 
setting. Previous studies have 
found similar results suggesting 
that measuring pelvic torsion may 
be a useful clinical tool for 
practitioners to differentiate 
between R-LLI and other 
types.6,9,11,22 Therefore, if 
compensatory pelvic tilt and pelvic 
torsion can be eliminated during 
functional trials, thereby returning 
the pelvic back to normal 
symmetrical function, as 
demonstrated in gait, then the 
patient could potentially be sent 
away for a few days with a small 
raise under the shorter limb. 
Moreover, if this could be repeated 
at a later review date and the 
patient reports a cessation in 
symptoms with a simple foot-raise 
platform, then no further treatment 
on the pelvis or spine may be 
necessary. Alternatively, if the 
pelvic tilt, pelvic torsion and gait did 
not respond to a foot raise platform 
under the shorter leg during the 
clinical trials, and if this was 
repeatable then the patient should 
not be provided with a foot raise 
platform because the leg length 
and pelvic asymmetry observed by 
the practitioner could be caused by 
an A-LLI and pelvic subluxation, 
not compensatory adaption as with 
a R-LLI.   
 
Levine and Whittle showed that 
there is a potentially large range of 
anterior to posterior and vice versa 
range of pelvic inclinations.18 This 
case study simply demonstrates 
that using a DPI can be useful in 
assessing the behaviour of the 
pelvis and how the body can adapt 
this range to compensate for LLI.  
Other studies have reported that 

using external pelvic measuring 
apparatus over the use of X-ray 
may perhaps be more reliable in 
reporting changes in pelvic angle.19   
 
In this case study the range of 
innominate inclination on the right 
between the ASIS and PSIS was 2° 
and on the left 12°. The 10° 
difference on the left demonstrates 
the range and adaptability of one 
side of the pelvis to compensate for 
LLI. Other studies have found 
similar ranges and compensatory 
motion patterns. Levine and 
Whittle18 found a mean of 11.3° 
and a standard deviation of 4.3° 
across their study of female 
subjects, Kroll et al reported 
between 3-22° in his study of 54 
normal subjects25, and Gilliam et al 
reported a range of 4-21° in a 
cohort of 15 back pain sufferers.26  
In a cadaver study Preece et al24 
found a range of values of 0-23° 
with a mean of 13° and a standard 
deviation of 5° but could not 
conclude whether these ranges 
were determined by muscular and 
ligamentous forces or pelvic 
morphology. 
 
It is the experience of our clinic, 
that unlike in this R-LLI case study, 
in a purely A-LLI the data revealed 
by the DPI is totally random, and 
follows no pattern. The pelvic 
behaviour is less predictable and 
would change as a chiropractor or 
osteopath carried out corrective 
work. The associated pelvic torsion 
therefore, would be a subluxation in 
origin and not compensatory, and 
would be eliminated if the treatment 
sessions were successful. On the 
other hand, in R-LLI, with a more 
significantly dose related correction 
i.e. 2 mm incremental foot raise 
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platforms (increasing the height 
until compensatory pelvic torsion 
was eliminated) the sacral base 
and iliac crests would be returned 
to level in the frontal plane, once 
the desired height correction had 
been achieved. Hanada et al 
concluded that the “iliac crest 
palpation and book correction 
(ICPBC)” method was highly 
reliable and moderately valid.9 This 
technique using a DPI could be 
used to establish the real bony 
difference without the need for 
expensive CT scanning or X-ray, 
which carries associated risks.  
 
Compensatory pelvic torsion can 
create a ‘domino effect’ of injuries 
as adaptions and dysfunctional 
motion patterns develop, as seen in 
this case study. Walsh et al. 
demonstrated that the pelvic 
obliquity was a common 
compensation mechanism in 
stance up to 2.2 cm, however 
increased hip, knee and ankle 
dorsiflexion and pelvic 
compensation occurred with larger 
induced LLI during gait.15 This 
study also describes increased 
knee extension and ankle 
plantarflexion on the shorter limb 
side, suggesting a wide range of 
MSK adaptations in the presence 
of LLI. Each adaption potentially 
increases the risk of repetitive 
injury.35 
 
This patient history can give vital 
clues regarding the presence of LLI 
and its origin. The symptoms of 
edging better to the right during 
skiing, difficulty running 
anticlockwise around a running 
track and a sense of cutting away 
better to the right during sports like 
hockey and football seen in this  

patient are all signs of a longer left 
leg. The patients shoe wear 
patterns were indicative of 
asymmetry in the cantilever ability 
of the lower limb to adapt in an 
attempt to maintain sinusoidal 
motion patterns at pelvic, centre of 
mass (CoM) and head level. 
 
In this case study the patient in this 
study arrived at the clinic with a PI 
ilium compensation pattern. The 
left innominate went further into a 
PI ilium orientation during both the 
static and dynamic functional trials 
when a raise was placed under the 
left foot increasing pelvic torsion. 
Moreover, the left sided PI ilium 
and pelvic torsion significantly 
reduced during the static and 
dynamic trials when the right foot 
was raised revealing a R-LLI.6,9,11 
 
Understanding the origin and 
behaviour of a pelvic torsion can 
often be very difficult to achieve 
clinically with or without 
radiographic equipment.23 This is 
primarily because pelvic torsion is 
often present in both R-LLI and A-
LLI, one being due to 
compensation and the other a 
subluxation at SI joint level 
respectively. To further complicate 
what the clinician observes these 
two types of LLI create some 
degree of F-LLI (increased knee 
flexion and delayed heel lift on the 
longer limb side etc.), all three 
often coexisting during gait. In this 
situation the majority factor would 
need to be addressed i.e. if the R-
LLI created the greatest risk of 
injury, then use a heel and forefoot 
raise. If the A-LLI created the 
greatest risk of injury, then the 
subluxation would need to be dealt 
with and a foot raise would not be 
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appropriate.  It seems clear that the 
main difficulty is that practitioners 
traditionally do not have the clinical 
protocols to differentiate between 
the two different types of pelvic 
torsion and studies have revealed a 
low level of inter-rater reliability in 
assessment of the SI joint.13  
 
Pelvic torsion can present as either 
an anterior superior innominate (AS 
ilium) or posterior inferior 
innominate (PI ilium), which can 
artificially raise or lower the pelvis 
respectively.21,22  An AS ilium 
occurs > 10° +ve and a PI ilium 
occurs < 8° +ve (assuming normal 
innominate inclination of 8 to 10° 
+ve).12 
 
An AS ilium orientation often 
occurs on the shorter limb side.  
Whilst a PI ilium orientation often 
occurs on the longer limb side 
6,9,11,21,22.  There are variations to 
this pattern however depending on 
the position of the CoM to the 
body’s sagittal midline, suggesting 
that increased forces in the 
acetabulum may influence 
innominate motion. 
 
This author has previously 
observed that pelvic torsion is often 
determined by body type: a PI ilium 
is more likely to occur with an 
ectomorphic body type, whilst an 
AS ilium is more likely to occur in 
mesomorphs.  It is rare to find both 
an AS ilium and PI ilium in co-
existence because body types do 
not co-exist. 

This means that the truly (real 
bony) shorter limb can present 
clinically as being the longer when 
observed in stance and gait 
because an AS ilium raises and 

externally rotates the acetabulum 
on the ipsilateral side. This 
situation highlights the importance 
of using a DPI to identify the AS 
ilium orientation avoiding the 
incorrect placement of a heel raise.  
 
Likewise the truly (real bony) longer 
limb can present clinically as being 
the shorter when observed in 
stance and gait because a PI ilium 
lowers and internally rotates the 
acetabulum on ipsilateral side. 
Hence the subject in this study 
demonstrated increased internal 
leg rotation and increased foot 
pronation on the longer left side. 
The patient also had piriformis 
sciatica on the longer limb side 
because gluteus medius became 
dysfunctal in the PI ilium 
orientation. Piriformis becomes 
hypertonic in the presence of a 
weakened gluteus medius. This 
was contrary to Rothbart’s study 
looking at the relationship between 
functional LLI and abnormal 
pronation. However, Rothbart 
made no reference to other types 
of LLI in his subject group, had no 
radiographic evidence of what he 
claimed and did not measured 
sagittal plane innominate 
inclination.14 
 
The 15 mm of LLI measured supine 
on the couch from the medial 
malleolus to sub-ASIS was a 
misnomer because of the PI ilium 
orientation, which non-weight 
bearing artificially increases the 
height of the ASIS due to the 
backwards rotation of the whole 
innominate.   
 
Note: It is worth mentioning at this 
point that a PI ilium will artificially 
increase leg length with a patient 
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lying supine on a couch, but lower 
the whole innominate in stance and 
gait. Moreover, an AS ilium will 
artificially decrease leg length with 
a patient supine on a couch, but 
raise the whole innominate in 
stance and gait.13 This highlights 
the confusion amongst practitioners 
and explains why R-LLI and A-LLI 
are misunderstood and why an 
alternative LLI assessment protocol 
is required.  
Studies have also shown that 
increasing anterior pelvic tilt can 
increase lumbar lordosis, whilst 
increased posterior pelvic tilt can 
decrease lumbar lordosis thereby 
contributing to the complexity of 
pelvic mechanics.18, 21 
 
Clinical presentation of a PI ilium 
A PI ilium mechanism occurs in 
order to lower the pelvis on the 
longer limb side. It can only occur if 
there is sufficient motion available 
at the SI joint and there is no 
resistance from surrounding 
muscles and ligaments. As very 
few individuals have sufficient 
strength to resist a PI ilium 
compensation, it is one of the most 
common and effective mechanisms 
used within the kinetic chain to 
stabilise the CoM.  
 
Although the PI ilium mechanism is 
effective in lowering the longer limb 
side pelvis, we hypothesise that it 
may also create a ‘domino effect’ of 
MSK changes and therefore lead to 
repetitive injury, which can become 
chronic until the mechanism is 
identified and reversed.  
 
In reference terms, an innominate 
is considered to be in a PI ilium 
orientation if the angle is recorded 
to be < 8° +ve (therefore a PI ilium 

can be both +ve and –ve, e.g. 3° 
+ve, 2° -ve), whilst an innominate is 
considered to be in an AS ilium 
orientation if the angle is recorded 
to be > 10° +ve (therefore an AS 
ilium can only be +ve, e.g. 17° 
+ve). 
 
PI ilium mechanics 
When an innominate bone has the 
range to move in relation to the 
sacrum a PI ilium orientation can 
be created if the forces acting on 
the femoral axis (A1) and sacral-2 
axis (A2) are sufficient enough to 
move the innominate bone 
posteriorly relative to the sacrum 
(Fig 4.). Generally the PI ilium 
occurs on the side of the pelvis 
under the influence of the greatest 
force. 
The Orendurff study30 it describes a 
hypothesis that the movement of 
the CoM during human walking 
moves on a sinusoidal motion 
pattern and that excursions of the 
CoM increases vertically and 
decrease mediolaterally with 
increased velocity. The Orendurff 
study demonstrated increased 
mediolateral displacement of the 
CoM at slower walking speed but 
did not report any asymmetry in 
excursion in the same plane due to 
LLI, which was not mentioned. It 
proved difficult to find any studies 
that reported the effects of CoM 
displacement mediolaterally as a 
consequence of LLI.  
 
There are very few in vivo studies 
that have recorded the actual 
forces taking place at the hip joint 
using specialist implants e.g. strain 
gauges, and these studies are 
rather old because of modern day 
ethics restraints.20 In this case 
study the PI ilium occurred on the 
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longer limb side because the 
subject was ectomorphic in body 
type and had developed a 
functional scoliosis to maintain a 
central CoM.  In this situation the 
greater force is elicited to the 
longer limb side because as ground 
reaction forces (GRF) push up 
under the longer limb side, the 
passenger unit resists and pushes 
back down. 
 

 
Fig. 4 This image shows the relationship 
between hip joint and sacral-2 axes to a 
descending gravity and ascending ground 
reaction force. 
 
In Lee et al study27 the CoM 
trajectory has been demonstrated 
to behave differently between 
walking and running, raising 
upwards to its high point by 
midstance walking and downwards 
to its lowest point by midstance 
running. The difference being that 
the inverted pendulum model29 in 
walking raises the CoM whilst the 
spring mass model28 lowers the 
CoM in running. Both these models 
however create kinetic energy, 
which is converted to gravitational 
potential energy. Therefore a PI 
ilium may be created by displaced 
gravitational potential energy 
influencing hip joint and sacral 
axes. 
 

CONCLUSION 
MSK compensation for R-LLI 
including a PI ilium orientation, is 
extremely common, potentially 
causing repetitive injury. However 
there is little evidence to support 
the corresponding use of heel raise 
therapy to reduce these 
pathomechanical adaptions. It is 
possible that some LLI’s are 
assumed to be apparent in origin 
with no heel raises used at all. 
Rather the compensatory origin of 
the pelvic torsion from R-LLI is 
often ignored, left to create further 
repetitive injury in a ‘domino effect’ 
over many years. Clearly, further 
work is required to establish more 
detailed assessment techniques of 
LLI. 
 
In this case study a DPI was used 
to identify compensatory pelvic 
torsion associated with a R-LLI.  
This device demonstrates a 
repeatable and reliable clinical 
technique to reduce this pelvic 
torsion improving the abnormal 
motion patterns that create injury. 
 
The DPI can therefore be used to 
identify the random innominate 
behaviour associated with A-LLI 
and that pelvic manipulation should 
only be used in certain cases of 
pelvic torsion. Following 
identification of R-LLI by using the 
DPI, the patient was dispensed 
bespoke orthotics with a 5 mm 
rearfoot heel raise and 3 mm 
graduated forefoot raise on the 
right side. At the three-month 
review stage the patient reported a 
sense of feeling more symmetrical 
and presented with a reduction in 
all symptoms. More importantly the 
compensatory pelvic torsion 
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created by the R-LLI was still 
absent. 
 
Note:  In this case study the 
subject was found to have short 
right leg (or longer left leg). As an 
interesting side note, this author 
has found a greater incidence of 
shorter right legs amongst the 
patients that have visited our sports 
injury centres over the last twenty-
five years. Other studies have also 

noted a higher incidence of shorter 
right legs.6,10 
Disclosures 
The digital pelvic inclinometer used 
in this case study was 
manufactured by Sub-4 
Technologies. 
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