
 

 

 

 

 

 

 

 

 

Pelvipro allows the patient to 
optimise their body’s ability to deal 
with these large multidirectional 
forces. It does this by returning 
symmetry of movement to both 
sides. 
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Large multi-directional 
forces travel from the spine 
to the femur and vice versa 

 

 

 

Large Multi-Directional Forces 

The lumbo-pelvic region is the intersection where forces from 

the upper body meet forces from the lower body: 

 

➢ The lumbo-pelvic junction is like the hub of a wheel with 

3 spokes:  

1. The spine to the skull  

2. The right leg  

3. The left leg  

➢ These spokes all move independently to one and other in 

many different directions as the body moves through its 

environment. 

➢ Gravity acts downwards. 

➢ Ground forces react upwards. 

➢ Muscles for example; psoas major, rectus femoris and 

biceps femoris and many more all cause additional 

longitudinal forces through the body (Fig 3). 

➢ All these forces converge where the sacrum meets the 

innominate at the SIJ. 

➢ The direction of the joint is in the direction of the forces so 

its form is not very stable (Fig 2c). 

➢ There needs to be a horizontal force added to clamp the 

sacrum within the innominate. 

➢ These clamping forces come from surrounding myofascial 

structures and the clever way the ligament tighten when 

gravity acts downwards on the upper body. 

➢ A force of 500N acting downwards can create 563N through 

either side of the sacrum. The clamping force needs to be 

big enough to counter this, if it’s not then injury to soft 

tissue can ensue. 

➢ Conversely if the clamping of the joint are too tight this also 

causes a sub-optimal pathway for the multidirectional 

forces to take, excessively loading soft tissue. 

 

This diagram shows the directions in which 
some of the muscles travel around the lumbo-
pelvic region. Please note most pull in a 
longitudinal manor, increasing the forces from 
top to bottom and vice versa. 

Fig 2 

Fig 3 



Large multi-directional forces travel from the spine to the femur and vice versa 

 

The human body utilises a complex yet ingenious structure made up of bone, ligament, fascia and muscle in order to 
hold itself upright and to ambulate. There is no better example of this amazing system than the central point of the 
human musculoskeletal system, at the lumbo-pelvic junction, which can be likened to the hub of a wheel with three 
spokes being the long levers of the spine, and the right and left lower limbs.  

Great force is generated from these levers. Gravity acts longitudinally downwards through the body constantly. 
Ground forces act upwards, adhering to Newtons third law: “For every action, there is an equal and opposite 
reaction.” Sitting, standing, walking all cause the force of the body to impact with a surface and that sends a reactive 
force upwards that needs to be contended with by the musculoskeletal system. Each one of the three levers can 
move in various ranges independently to the others, generating multi-directional forces with the fulcrum being 
where the sacrum meets the innominate. 

It is no accident that this area is the most densely-populated area in the human body for ligaments, and that these 
ligaments are the strongest in the body and have bands of fibres which form a multidirectional network. After all, 
they have to contend with this multitude of force generated through some of the densest bone in the body. It is 
indeed the size of force and the multi-direction of these forces which require both stability and flexibility. This is why 
the meeting of the innominate and the sacrum is not fused but is a very strong stable joint, called the sacroiliac joint.   

The sacroiliac joint relies on ligaments and muscles for its stability, with the ligaments providing the majority of the 
stability. However, muscular support is also required; otherwise, the ligaments will be subjected to “creep”, as 
Hungerford describes (1). Pel et al (2) put forward a validated biomechanical analysis of the intersection of these 
forces, at the sacroiliac joint, this being an important junction where the upper body meets the lower body and 
forces are generated by each part. Their model only deals with the longitudinal forces created by gravity and the 
mechanical force created by the muscles surrounding this system, of which they included 100 of these muscles. It 
was calculated that an upper body weight creating a downward force of 500N along with the longitudinal actions of 
the muscles (eg, psoas major, rectus femoris and gluteus maximus) would create 563N of force either side of the 
sacrum.  

Another joint in the body - the knee - deals with these forces by creating a bony shelf to which a large proportion of 
these forces can be dissipated through the skeletal system. The SIJ doesn't adopt this method, as Vleeming describes 
(3) the direction of the joint being more or less in the direction of the forces.  

 

 

 

 

As can be seen from Snijders description (4) and illustration of the form and force closure of the joint, in chapter 1, 
Fig 2a shows how the knee deals with these forces and Fig 1c shows how the SIJ deals with these forces. It shows 
that this model cannot work without the horizontally orientated forces pushing inward on the sacrum. This is also 
well illustrated by Snijders photograph (below) of a 2,000 year old stone arch, which has remained intact for all these 
years because of the bolstering forces either side. The ingenious way gravity acts on the ligaments in a standing 
position and the myofascial network around the lumbo-pelvic-femoral systems provide a similar horizontal clamping 
force, clamping the sacrum, which is the base of the spine, firmly within the innominates either side.  

 



 

 

The brain desires the eyes to be as high and as level as possible; the clamping of the sacrum, which is the most 
distally part of the upper body, between the two innominate bones, allows this to happen in the bipedal human 
body. The description of Pel et al (2) is only limited to two directions of force, longitudinal and horizontally. 
Continuing with the Olympic Games theme, consideration of the various disciplines at this event illustrate the vast 
array of movements to which modern day man’s body can be subjected. The genius of it all is that, despite the 
variety of movement and force, the body (usually) not only comes out of it unscathed but stronger and more 
conditioned through the neuro-musculoskeletal adaptability. 

You can see from Fig 3 in Chapter 1, the network of multidirectional forces that are generated by the muscles and 
add to that, the three levers of the spine and two legs, wrenching at this central hub as the body interacts with its 
environment. This highlights the need for our bodies to be at their optimum i.e. structures being in the correct 
position allowing the correct structure to perform its correct role. When this is so, our bodies will benefit from, 
instead of fall victim to, these forces. Dolan and Adams (5) stress that it only takes 60N of force to damage human 
tissue. There really is a need to optimise our body’s ability to handle these forces and, indeed, flourish while 
subjected to them; remember, 563N either side of the sacrum and only 60N of that force can cause damage. 

1. Hungerford B, Gilleard W, Hodges P 2003. Evidence of Altered Lumbopelvic Muscle Recruitment in the Presence of Sacroiliac Joint 

Pain.Spine;28(14), 15 July 2003, pp 1593-1600. 

2. Pel JJM, Spoor CW, Pool-Goudzwaard AL, Hoek van Dijke GA, Snijders CJ 2008. Biomechanical Analysis of Reducing Sacroiliac Joint Shear Load by 
Optimization of Pelvic Muscle and Ligament Forces. Ann Biomed Eng; 36(3): 415–424. 

3. Vleeming A, Stoeckart R, Volkers AC et al 1990a. Relation between form and function in the sacroiliac joint. Part I: clinical anatomical aspects. 
Spine (Phila Pa 1976); 15: 130–132.                   

4. Snijders CJ, Vleeming A, Stoekart R, Mens JMA, Kleinrensink GJ 1995.  Biomechanical modelling of sacroliliac stability in different postures. 
Spine: State of the Art Reviews; 9: 419-432. 

5. Dolan P, Adams MA 1993. Influence of lumbar and hip mobility on the bending stresses acting on the lumbar spine. Clinical Biomechanics;8:185-
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Fig 6 

 

 

 

Pelvipro protects vulnerable soft tissue by 
reinstating symmetry of movement, therefore 
creating optimal ability to transfer these forces. 
The patient can use Pelvipro where ever and 
whenever they need to, this massively reduces the 
amount of time this tissue has been submitted to 
forces that could cause injury. 
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Asymmetry indicates a 
misdirection of these forces. 
This affects soft tissue and can 
cause injury 

 

 Iliolumbar Ligament 

➢ The iliolumbar ligament is only one out of many 

structures that can be affected by the misdirected 

forces. 

➢ The Iliolumbar ligament is a very common structure to 

be injured due to it crossing over the point where the 

upper body forces meet lower body forces, the fibres 

run crossways to these forces (Fig 5 blue arrows). 

➢ It attaches to 4 separate bones -The L4 and L5 

vertebra, sacrum and innominate. 

➢ It suspends the lower 2 lumbar vertebra between the 

2 innominate bones like a hammock.   

➢ It crosses a space up to 4cm in length from the 

innominate to the transverse process of the vertebra, 

making it exposed and vulnerable. 

➢ Sits directly superior to the SIJ crossways of the 

longitudinal forces.  

➢ Sub-optimal SIJ function has a direct influence on the 

iliolumbar ligament. 

➢ The ligament loads up very quickly as force closure of 

the SIJ decreases. Commonly caused by muscle 

weakness in: 

o Transverse abdominus 

o Internal obliques 

o Pelvic floor (coccygeus  and lavatory ani) 

o Gluteus maximus  

➢ Easy to palpate superior aspect of PSIS, posterior iliac 

crest, across to the transverse processes of the L4 and 

L5 (See fig 6).  

Palpation is a good way to diagnose pathology at 
the iliolumbar ligament 

Treatment – Pelvipro and deep transverse frictions  

 

Upward forces 

Downward Forces 

Fig 5 



 

Most of our trial subjects experienced an instant relief straight after using Pelvipro. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

  

95% of our trialled patients reported an instant relief straight 

after using Pelvipro. It is thought to be because the excessive 

load is taken off the iliolumbar ligament, reducing the pain 

response. 
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On average our trial subjects reported this instant effect 
happening 69% out of all the times they used Pelvipro. Even when 
the instant pain relief did not happen, this does not mean the load 
has not been taken off the iliolumbar ligament. There still maybe 
inflammation present, still producing a pain response. Anti-
inflammatory (Ice or NSAID’s) advice should be given for these 
occasions, once the inflammation settles, because the forces 
causing injury has ceased, the pain subsides. 

Fig 7 



 

Asymmetry indicates a misdirection of forces; this affects soft tissue and can cause injury 

The concept of Pelvipro came about from understanding the effect of misdirected force, through the lumbo-pelvic 
region, understanding a chain reaction, that culminates in part of this force being transmitted destructively through 
soft tissue . We have counted 155 major structures in and around the lumbo-pelvic-femoral system that have injury 
potential.  

Asymmetry indicates a potential misdirection of forces through the lumbo-pelvic-femoral system in addition to 
inhibition of muscles and will have a chain reactive impact on any or all of these 155 structures.   

It appears that the longer this misdirection of forces continues the more structures can become involved and the 
damage to each structure can become more severe.  

Pelvipro offers earlier repositioning and reactivation, reinstating the correct journey the forces take through the 
lumbo-pelvic-femoral system, optimising the body’s ability to deal with these forces because the correct structures 
are taking up their correct roles. Ultimately, the system benefits from, rather than is injured by, these forces.  

The Iliolumbar ligament 

One structure stands out as being the most vulnerable structure within this system and deserves special mention, 
the iliolumbar ligament. Due to its vulnerable position, where 2 of the levers meet and having no protection from 
any other structure (Sims and Moreman (6)), it is one of the first structures to bear the full brunt of any variance in 
force vector.   

This is only one of the many structures that can cause lower back pain. We use it as an example as it is very 
commonly involved when there is a misdirection of forces.  

This fan-shaped ligament originates from the anterior aspect of the iliac tuberosity to the sacrum and to the 
transverse process of the L4 and L5 vertebra. Developed from the quadratus lumborum muscle, it is described by 
some authors as happening during foetal development, although others say it occurs in our second decade of life (7). 
Pool-Goudzwaard (8) recently confirmed it has six different direction of fibres. It has to contend with four separate 
bones (sacrum, ilium, L4, L5 vertebra) just superior of the SIJ it is positioned at the intersection of all the multi-
directional force - at this central hub of the musculoskeletal system.   

The ligament is only found in bipedal animals(7). Farfan (9) describes it as suspending the L4 and L5 vertebra in a 
hammock, with its primary role to centralise the L5 back onto the sacrum and to prevent anterior migration of the L4 
and L5. In an upright standing position, due to the lumbosacral angle, there is a constant anterior force on these 
vertebrae. Both Yomamota (10) and Leong (11) performed in vitro experiments to find out how the iliolumbar 
ligament affected movement at the lumbo-sacral junction and linked any laxity directly to lumbar discopathy as it 
increased anterior migration of the vertebra and increased both torsional and sheering forces. Farfan (9) attributes 
torsional and sheering forces to be a large contributor intervertebral disc degeneration. 

The fibres of the iliolumbar ligament run horizontally across the body, across the prevailing longitudinal forces from 
gravity pushing downwards, ground forces directed upwards and the longitudinal pull of the muscles. Sims and 
Moreman describe the iliolumbar ligament as the weakest part of the "Multifidus Triangle" (6). The vertebrae make 
up the vertical side, while the ilium is the horizontal line and the iliolumbar the oblique, travelling up to 4cm and 
crossing a space, unsupported by any other structure.  

Both the interosseous and the posterior ligaments run horizontally crossways to the longitudinal forces. However, 
their only role is to drastically limit any movement there is at the SIJ. In addition, these ligaments are bolstered by 
dense bone and only cross the articulating space between the sacrum and ilium. Snijders et al (12) (13) describe the 
spine acting as a long lever, which can replicate a crowbar as it wrenches at the iliolumbar ligament. Imagine the 
ligament attached to the ilia being the nail and the transverse processes of L4 and L5 being the claw of the crowbar, 
the inferior contralateral rim of L5 vertebral body being the fulcrum and the spine all the way up to the skull being 
the shaft or lever. In the same way a nail is wrenched from a piece of wood, the iliolumbar ligament will experience 
similar wrenching forces.  

Pel, Pool-Goudzwaard and Snijders (2) (8) (12) (13) all describe the high velocity with which the ligament becomes 
loaded. Snijders alludes to the biomechanics of the sacrum going into nutation in flexion of the spine and then at 30 



degrees quickly snapping back into counternutation in what is called a click-clack movement. This is another 
wrenching action which will quickly convert potential energy into kinetic energy. When you consider these many 
types of forces, you can understand why the ligament needs to be situated in its optimum position to contend with 
the load from multiple directions.   

With 563N acting down either side of the sacrum and the position and the role of the iliolumbar ligament, it is not 
hard to understand how it would not take too much biomechanical deviation from the "Anatomical norm" for 60N of 
that 563N to start pathological injury to the ligament tissue. Sims and Moreman (6) highlight the ligament’s high 
innervation with a dense presence of mechanoreceptive, proprioceptive and nociceptive nerve fibres within the 
ligament tissue. This explains why, when injured, the result is lower back pain.  

Knowing that 1. deviation can exist from how the forces should normally be transmitted through this intersection 
and 2. the iliolumbar ligament is a structure that is in the firing line of these deviating forces, it is within the best 
interest for the patient to be able to correct this situation as soon as they can. This will reduce the amount of time 
these forces can start being destructive to the tissue.  

Pelvipro is designed with the intention of allowing the patient themselves to halt these destructive forces as quickly 
as possible. In everyday life we can think of a few examples where a person is given the ability to react to 
circumstances when they go wrong.  

1. We give a home owner a stop tap to respond to a leak, giving them the ability to stop the flow of water in 

their pipes, preventing further water damage.  

2. A power switch in the fuse box, to turn off their electricity in the existence of a fault in the circuit.  

We want to give the patient the ability to prevent damage to their body when forces are misdirected and are 
impacting on soft tissue. Pelvipro offers the patient the ability to respond quickly, effectively and safely to pain 
caused by asymmetry of movement around the lumbo-pelvic region thus misdirecting forces .  

6. Sims J.A. and S. J. Moorman 1996. The Role of the Iliolumbar Ligament in Low Back Pain. Medical Hypotheses; 46: 511-515. 
7. Vleeming A, Schuenke MD, Masi AT, Carreiro JE, Daneels L, Willard FH 2012. The sacroiliac joint: an overview of its anatomy, function and 

potential clinical implications. Journal of Anatomy; 221 (6): 537 - 567 
8. Pool-Goudzwaard L, G.J. Kleinrenski, C.J. Snijders, C. Entius and R.Stoeckart 2001. The sacroiliac part of the iliolumbar ligament.  J. Anat; 199: 

457-463. 
9. Farfan HF 1984. The torsional injury of the lumbar spine. Spine; 9: 53-57. 

10. Yamamoto I, Panjabi M N, Oxland T R, Crisco J J 1990. The role of the iliolumbar ligament in the lumbosacral junction. Spine; 15: 1138-1141. 
11. Leong JC, Luk KD, Chow DH, Woo CW 1987. The biomechanical 

functions of the iliolumbar ligament in maintaining stability of the lumbosacral junction. Spine; 12: 669-674. 
12. Snijders CJ, Hermans PF, Niesing R, Spoor CW, Stoeckart R 2004. The influence of slouching and lumbar support on 

iliolumbar ligaments, intervertebral discs and sacroiliac joints. Clinical Biomechanics ;19: 323–329 
13. Snijders CJ, Hermans PF, Niesing R et al 2008. Effects of slouching and muscle contraction on the strain of the iliolumbar ligament. Man Ther; 13: 

325–333. 

  



Pelvipro gives the patient the ability to 
protect the vulnerable soft tissue 
structures that can damage and cause 
pain. The earlier they can step in and do 
this the less inhibition can occur. 
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Pain inhibits muscles, 

causing weakening and/or 

tightening. 
 

 
Please see Appendix 5 for more in-depth technical information   

Pain Inhibits Muscles 

 

➢ Ligament fibres are highly innervated, excessive 

force can cause damage and lead to pain. 

➢ Muscle tear, tightness and weakness can cause 

pain. 

➢ Pain will inhibit muscles. 

➢ Inhibited muscles can become weak and/or tight. 

➢ Some of these inhibited muscles are important 

stabilising muscles of the lumbo-pelvic region. 

Fig 9 shows delay action in some of these 

muscles.  

➢ Other muscles that research has shown their 

action to be delayed by pain; coccygeus, lavator 

ani, diaphragm, transverse abdominis, psoas 

major.  

➢ As there is decreased stability more damage can 

occur to ligament and/or muscles. 

➢ Conversely if the joints are held too tight, this 

can misdirect forces, excessively loading soft 

tissue, leading to injury and pain. 

➢ The cycle continues with more and more 

structures becoming injured due to misdirected 

forces and compensation of weak/inhibited or 

tight muscle 

The below EMG study shows how in the presence of posterior 
pelvic girdle pain, the activation time of the multifidus, internal 
obliques and gluteus maximus reduced during the Gillet’s Test. 
A previous similar study in 2003 also showed a reduction of 
muscle activation in the transverse abdominus.  

Fig 9 



 

 

Pain inhibits muscles. Muscles can weaken, causing less protection and further injury. 

We have seen that large amounts of force converge at the point where the upper body meets the lower body, at the 
SIJ. We have seen that, by proximity and direction of fibres, the iliolumbar ligament is very much in the firing line if 
things go wrong. We know that human tissue will start to break down at 60N and that, just from gravity acting on an 
upper body weight creating a superincumbant force of 500N and the action of the longitudinal muscles creating 
563N of force, the iliolumbar ligament can receive 250N of this force and receive it very quickly.  

It is very easy to conceive how the iliolumbar ligaments’ high density of nerve fibres can start sending pain signals to 
the brain after a prolonged exposure to destructive force. The iliolumbar is not the only ligament that is at risk in the 
lumbo-pelvic region. Don Tigny gives some great illustrations highlighting which ligaments are at risk depending on 
the direction of forces acting on the innominate in relation to the sacrum and lumbar vertebra. Note the iliolumbar 
ligament is at risk regardless of whether it is an anterior or posterior force.  

• If there is an anterior force on the innominate, the ligaments that tighten are:  

o long posterior sacroiliac ligament  

o iliolumbar ligament  

 

• If a posterior force occurs, the ligaments that tighten are: 

o Interosseous ligament 

o Posterior SI ligament 

o Sacrotuberous 

o Sacrospinous 

o Anterior ligament 

o Iliolumbar ligament   

Cresswell (14), Hodges and Richardson (15)(16)(17)(18)(19) , and Hungerford (1)(20) , conducted EMG studies on 
lower back pain patients and have showed delayed action of: 
 
Transverse Abdominis 
Multifidus 
External and Internal Obliques 
Gluteus Maximus 
Lavator ani and coccygeus 
 
These are all very important muscles when it comes to lumbopelvic stability, especially as these muscles are 
expected to “feed forward”, meaning they brace the system before any global movement from any of the three 
levers happens. All researchers showed a delay in some or all these muscles, meaning that early bracing was lost.  

Further morphology studies by various researchers (Barker (22), Danneels (23), Hides (24), Ploumis (25) Wallwork 
(26))  have examined back pain patients and the relationship with muscle wasting. They have demonstrated a cross-
sectional area decrease on the ipsilateral side of pain in: 

Multifidus 
Psoas Major 
Iliacus 
Transverse Abdominis 
 
Both lists of muscles all contribute to the self-bracing across the SIJ. The longer the pain has been present, the less 
able the muscles are to optimise the load transference through this intersection of upper body and lower body (SIJ). 
This is because the self-bracing ability is reduced through muscle inhibition and the inevitable weakening. Spinal 
stability is also effected, Vleeming (27) recently discovered the force coupling between the paraspinal muscles and 
deep abdominal muscles via the thoracolumbar fascia, putting intervertebral discs and facet joints at risk.   



There is therefore a greater chance of misalignment occurring after a correction is achieved in clinic if the patient has 
been in pain for a while.  

Giving a patient the ability to self-correct at home, shortens the time it takes for strengthening to take place. A 
vicious cycle occurs when inadequate self-bracing is present, asymmetry of movement is more likely to occur, 
further damage to tissue takes place, reducing the self-bracing. Maintaining symmetry, and achieving optimal 
positioning of structures, protects nociceptive tissue (e.g. iliolumbar ligament, long posterior ligament) and thus 
prevents pain. This, in turn, prevents inhibition of transverse abdominis, internal oblique abdominals, multifidus and 
gluteus maximus, which all feed forward to self-brace.   

 

 
 
 

 
 
 

 
 
 
 

14 DonTigny RL 2011. Sacroiliac 101: Form and Function – A Biomechanical Study. Wonder Why? Journal of Prolotherapy; 3(1):561-567. 
15 Cresswell AG, Oddsson L, Thorstensson A 1994. The influence of 

sudden perturbations on trunk muscle activity and intra-abdominal pressure while standing. Experimental Brain Research; 98: 336-341. 
16 Hodges PW, Richardson CA 1996. Inefficient muscular stabilisation of the lumbar spine associated with low back pain: a motor control 

evaluation of transversus abdominis. Spine; 21: 2640-2650. 
17 Hodges PW, Richardson CA 1997a. Contraction of the abdominal muscles associated with movement of the lower limb. Physical Therapy; 77: 

132- 144. 
18 Hodges PW, Richardson CA 1997b. Feedforward contraction of transversus abdominis is not influenced by the direction of arm movement. 

Experimental Brain Research; 114: 362-370. 
19 Hodges PW, Richardson CA 1998b. Delayed postural contraction of transversus abdominis associated with movement of the lower limb in 

people with lower back pain. Journal of Spinal 
Disorders; 11: 46-56. 

20 Hodges PW, Sapsford R, Pengel LHM 2007. Postural and Respiratory Functionsof the Pelvic Floor Muscle. Neurourology and Urodynamics; 
26:362–371  

21 Hungerford B, Gilleard W, Lee D 2004. Altered patterns of pelvic bone motion determined in subjects with posterior pelvic pain using skin 

markers. Clin Biomech;19(5):456-64. 

22 Barker KL, Shamley DR, Jackson D 2004. Changes in the crosssectional area of multifidus and psoas in patients with unilateral back pain: the 
relationship to pain and disability. Spine; 29: 515–19. 

23 Barker KL, Shamley DR, Jackson D 2004. Changes in the crosssectional area of multifidus and psoas in patients with unilateral back pain: the 
relationship to pain and disability. Spine; 29: 515–19. 

24 Danneels L, Vanderstraeten G, Cambier D, Witvrouw E, De Cuyper H 2000. CT imaging of trunk muscles in chronic low back pain patients and 
healthy control subjects. European Spine Journal; 9(4): 266–72. 

25 Hides J, Gilmore C, Stanton W, Bohlscheid E 2008. Multifidus size and symmetry among chronic LBP and healthy asymptomatic subject. Manual 
Therapy;13(1): 43–9. 

The Transverse Abdominis  

• The fibres run horizontally, pulling the innominate into the 

sacrum 

• It connects into the thoracolumbar fascia which, when it 

tightens, proximates the ilia into the sacrum 

• It surrounds the entire abdomen and when it tightens 

increases the intraabdominal pressure, supporting the spine 

The Internal Obliques 

• The fibres run horizontally, pulling the innominate into the 

sacrum 

• They connect into the thoracolumbar fascia which, when it 

tightens, proximate the ilia into the sacrum 

• Rotates the innominate posteriorly, tightening the SIJs 

 

The Gluteus Maximus 

• Rotates the innominate posteriorly, tightening the SIJs 

• A main antigravity muscle holding the spine upright  

• The attachment onto the sacrum pulls it into the innominate 

• Forms an oblique sling with the latissimus dorsi and the 

thoracolumbar fascia, which braces the SIJ 
 

 



26 Ploumis A, Michailadis MD, Christodoulou P, Kalaitzoglou I, Gouvas G, Beris A 2011. Ipsilateral atrophy of paraspinal and psoas muscle in 
unilateral back pain patients with monosegmental degenerative disc disease The British Journal of Radiology; 84: 709–713 

27 Wallwork TL, Stanton WR, Freke M, Hides JA 2009. The effect of chronic low back pain on size and contraction of the lumbar multifidus muscle. 
Manual Therapy; 14: 496–500. 

28 Vleeming A,. Schuenke, Danneels L, Willard FH 2014. The functional coupling of the deep abdominal and paraspinal muscles: the effects of 
simulated paraspinal muscle contraction on force transfer to the middle and posterior layer of the thoracolumbar fascia . J. Anat:225: 447—462. 
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The pelvis is held or 

balanced in position by 

muscles. In lower back pain 

patients it is important for 

the pelvis to sit properly on 

the femur. 

 
 

 
 

 

Lordosis 

Muscle Shortened: 

• Lumbar extensors 

• Hip flexor 
Muscles Lengthened  

• Abdominal 

• Hamstrings 

• Gluteus Maximus 

Pelvipro  

Posteriorly rotates the pelvis reengaging gluteus 
maximus, hamstrings, external and internal  oblique’s 
and transverse abdominal muscles. Eccentrically trains 
the hip flexors in order to lengthen. Trains the 
multitasking abdominal muscles 

Swayback 

Muscles Shortened: 

• Hip Extensors (Gluteus maximus inhibited)  

• Lumbar extensors (Multifidus inhibited)  
Muscles Lengthened: 

• Lower abdominals 

• Hip flexors (Especially psoas)  

Pelvipro 

Directly trains the hip flexors especially psoas as a 
lumbo-pelvic stabilizer. Reengages gluteus maximus 
external,  internal  oblique’s and transverse abdominal 
muscles.  

 

Lordosis 

Fig 11

 



The pelvis is held or balanced in position by muscles. In lower back pain patients it is important for the pelvis to sit 
properly on the femur. 

 

Magee classifies a “Normal pelvic angle” as 30 degrees. With excessive lordosis  the patient will present with a Pelvic 
Angle above 30 degrees. Their lumbo-pelvic muscles will present with tightness in the hip flexors, with weakness in 
the hip extensors and abdominal muscles.  Both Hungerford (1)(21) and Hodges and Richardson(16)(17)(18)(19) in 
their EMG experiments demonstrated an inefficient response from the gluteus maximus muscle and deep abdominal 
muscles in the presence of pain. Protecting nociceptive structures from injury producing forces would therefore yield 
a better performance in both these important lumbo-pelvic supporting muscles. O’Sullivan (30) thoroughly reviews 
the quality of literature in the support of eccentric muscle training and its ability to lengthen muscle, the case put 
forward is very compelling in favour of this method to be adopted in the legthening of muscles. Hu (31) analysed the 
role of the hip flexors and the abdominal muscles during an active straight leg raise (ASLR), they found that the hip 
flexion caused an unwanted pull on the ipsilateral ilium, whilst the abdominals engaged in multitasking, combining 
symmetric and asymmetric task components.  

Pelvipro takes all of these elements into consideration when treating an excessive lordosis. The base of the device 
offers a posterior tilt, to counter the excessive anterior tilt found in a lordotic patient. The manoeuvre that is used in 
conjunction with the device starts off with a 90 degree hip fexion and  90 degree knee flexion and a slow extension 
of both hip and knee. As the pelvis is tilted posterior and an extension of the hip takes place, we obtain an activation 
of the gluteus maximus, as the angle decreases gravity starts to take effect and eccentric training of the hip flexors 
take place until the heel gets to 1cm from the floor. There’s a brief isometric hold at this lengthened position, 
proprioceptively feeding back to the CNS a position that the muscle has been deconditioned away from. The effect is 
increased further by the posterior pelvic tilt provided by the Pelvipro base. According to O’Sullivan’s (30) findings this 
will cause a lengthening effect of the hip flexors. It’s important to note that when the leg is returned to the 90-90 
hip-knee position a concentric contractions happens but this is short in duration and aided by a hamstring 
contraction to reduce concentric training of the hip flexors. Advise will also be given to this group of patients to have 
a stretch routine incorporated with the use of Pelvipro, as to increase the lengthening effect desired.  

The arm of the Pelvipro device is designed to reduce any anterior tilt of the innominate, which Hu (31) describes as 
“Unwanted”. As the device only covers one side of the pelvis, the multitasking effect of the lateral abdominal 
muscles, will still occur, in providing force closure across the SIJ but also attempting to posteriorly rotate the pelvis 
on both sides during at the furthest most hip extension, holding the heel 1cm from the floor. This supplies a good 
way of engaging these muscles, especially in patients with weak and therefore an unstable lumbo-pelvic area. It 
offers a safe way to reactivate these muscles without putting unnecessary torque or sheering forces on already 
damaged muscles in the region. As Hu (31) discovered in the transverse plane counter-rotation of the pelvis appears 
to be another role of transverse and internal oblique abdominal muscles in the ASLR. Shadmahr (32) found that 
there was a considerable difference between the SIJ pain patients and healthy patients in the performance of muscle 
during the ASLR. Particularly gluteus maximus and external obliques were found to have reduced tonicity. Pelvipro 
works to reactivate these whilst the spine remains in a flattened position, without taking over the role of these 
abdominal muscles in stabilisation, coubnterrotation and posterior tilting the pelvis.  

In a swayback patients we still find them with weakened abdominal muscles, so the previously mentioned benefits 
to the abdominal muscles that Pelvipro creates, still applies, with this postural group. The most marked difference is 
in the length of the hip flexors. In particular we focus on psoas major that some authors class as a core muscle, due 
to its relationship to the thoracolumbar fascia. Santaguida and McGill (33) state that is is “Ideally suited” to lateral 
stabilisation of the spine. It was an earlier experiment by Hu et al (34)  once again who, found that during a ASLR 
only psoas major out of all of the hip flexors, activated on the contralateral side, indicating its role in lumbo-pelvic 
stabilisation. In a swayback posture the hips are extended and the lumbar spine extended. This changes the 
manoeuvre ever so slightly used with the Pelvipro. As Yoshio et al (35) found in their in-vitro morphological studies, 
psoas major effect on hip flexion only starts at 45 degrees. With our swayback patients we  slow down the 
concentric hip flexion particularly in the first 45 degrees. This allows the upward effect of the muscle on the spine to 
bilaterally stabilise and train it more in a flexed position. A further beneficial effect of this type of training is to offer 
more compressive forces to stabilise facet joints and reduce torque and sheering forces which are attributed to 
intervertebral discs degeneration. As Santaguida and McGill (33) put it, the lateral position of the muscle to the spine 
when contracted bilaterally it is like guy wires on the mast of the ship. Needless to say the rest of hip flexors will be 
straight forwardly trained to bring the hip into a more flexed position, which is desirous in swayback postures.  



In both cases the overlaying global effect of pain reduction and reactivation of important postural stabilisation 
muscles as discussed in Chapter 3, will have a huge benefit to which ever posture has been trained.  

29. Magee, DJ Orthopeadic Physical Assessment, 3rd edition, WB Saunders Company 1997 
30. O’Sullivan K, McAuliffe S, DeBurca N 2011. The effects of eccentric training on lower limb flexibility: a systematic. Br J Sports Med; 46:838–845. 
31. Hu H, Onno G, Hodges PW, Bruijn SM, Strijers, Nanayakkara PWB, van Royen BJ, Wu W, Xia C, van Dieen J H 2012. Understanding the Active 

Straight Leg Raise (ASLR): An electromyographic study in healthy subjects. Manual Therapy; 17: 531-537 
32. Shadmehr A, Jafarian Z, Talebian S 2012. Changes in recruitment of the pelvic stabiliser muscles in people with and without sacroiliac pain 

during active straight-leg raise test. J Back Musculoskelet Rehabil 25, 27 – 32.  

33. Santaguida PL, McGill SM 1995. The psoas major muscle: a three-dimensional geometric study. J Biomech;28:339–345. 
34. Hu H, Onno G. Meijer J,  van Dieën JH, Hodges PW, Bruijn SM,  Strijers RL, Nanayakkara PWB,  van Royen BJ, Wu WH, and Xia C 2010. Is the 

psoas a hip flexor in the active straight leg raise? Eur Spine J;  May; 20: 759–765. 
35. Yoshio M, Murakami G, Sato T, Sato S, Niryasu S. The function of the psoas major muscle: passive kinetics and morphological studies using 

donated cadavers. J Orthop Sci. 2002;7:199–207. 

 

  



 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

                                  

 

  

  

         

 

  

Fig 10 

5 
Gillet test indicates 

asymmetry thus 

misdirection of forces 

therefore increased soft 

tissue injury potential 
 

 

 

➢ This is not a test for SIJ mobility but rather a 

test for osteokinematics of the lumbar 

vertebra, the sacrum and innominate. 

➢ Importantly the iliolumbar ligament attaches 

to all of these bones.  

➢ A positive test suggest that the body is 

adopting a sub-optimal stabilisation strategy 

because it indicates asymmetry of load acting 

through the pelvis 

➢ The therapist is aiming to achieve symmetry 

when comparing the test on both sides.  

➢ Pelvipro in trials, achieved symmetry with 

100% of the subjects tested and our anecdotal 

clinical experience Pelvipro has never failed in 

correcting a positive test. 

 

(Step by step instructions on page  ) 

 

Fig 11 

The Gillet’s test is a test which shows asymmetry in movement between right 

and left sides of the lumbopelvic region. A positive test indicates there is 

disrupted movement between the lumbar spine, sacrum and innominates 

therefore disrupted load passing from the spine to the femur and vice versa, 

potentially causing destructive forces to soft tissue. 

 

          The PSIS moves inferioly on the tested side  

          = Negative Test 

 

      The PSIS moves superiorly, laterally or not at all          

          = Positive Test                                                                                                                                                                                    

 

Fig 14
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Patients Perception of How Much of Their 
Improvement was Due to Pelvipro (%)
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Patients Perception of Their Global 
Improvement 

Before - Every one of these patients tested positive for a 
Gillet’s test on their initial assessment.   

After – Pelvipro corrected every one of these patients Gillet’s 
test and created symmetry right v’s left. 

Fig 15 

Fig 16 
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Pelvipro has shown, without fail, to 

bring symmetry between both sides. 

Correcting dysfunction caused by 

either a sub-optimal myofascial 

motor control or a compromised 

articular movement.  

 

A review of the literature indicates a dysfunctional SIJ is normally not related to a subluxated position of the joint, but 

to increased or decreased compression/force closure due to asymmetric forces acting on the joint.   

 
Reduced Compression (Laxity)  

➢ The innominates rotate anteriorly in symptomatic patients reduced tonicity of the erector spinae, gluteus 

maximus, biceps femoris and external obliques, are thought to be the reason.  

 

➢ Pelvipro holds the innominate in a posterior position whilst the hip moves through flexion-extension. 

Engaging the erector spinea, gluteus maximus, biceps femoris, biceps femoris and external obliques as 

stabilising muscles. 

 

➢ Overactive hip flexors are eccentrically lengthened which can provoke pain in iliolumbar and long posterior 

ligament. 

 

➢ Reduction in mechanical forces cease the provocation of pain which means  stabilising muscles which 

previously where inhibited can be reactivated.  

 
Increase Compression stiffness 

 

➢ Pelvipro holds the innominate in a posterior rotation as the hip moves through flexion and extension the 

sacrum nutates and counter-nutates mobilising the stiffened joint. 

 

Correction of this test correlates to an improvement in lower back symptoms. Please see the charts in fig 12 and 

13, which show: 

 

• Trial patients perception of their own global improvement (Fig 14). 

• How much the trial patients perceive Pelvipro played a part in the improvement (Fig 15).  

 

In trials  for those MET trained Pelvipro has corrected: 

• Anterior rotation of the innominate  

• Posterior rotation of the innominate  

• Upslips 

• Sacral torsion 

Note: The improvement happened regardless of the 
cause being perceived as myofascial or articular. 

The diagram below explains how Pelvipro clamps the 
innominate on the side that you are mobilising and the 
manoeuvre of the leg extending causes the sacrum to nutate 
against the stabilised innominate 

 

Fig 17 



 

The Gillet’s Test indicates a misdirection of forces  
and therefore an increased potential for soft tissue injury 

 

Hip flexion phase (ipsilateral kinetic test):   

1. With one hand, palpate the innominate at the inferior aspect of the posterior superior 

iliac spine (PSIS) and at the iliac crest on the non-weight bearing side.  

2. With the other hand, palpate either the median sacral crest at S2 on the 

same side as the innominate being palpated.   

3. Instruct the patient to flex the ipsilateral hip (same side you are palpating) and note the         posterior rotati

on of the innominate relative to the sacrum.   

4. Compare the amplitude and quality (resistance) of this movement to the contralateral side.   

5. This is not a test for mobility of the sacroiliac joint but rather a test of osteokinematic           motion of the lo

w lumbar vertebrae, the innominate and the sacrum (all the bones to which the iliolumbar ligament 

attaches).  

6. Many factors can impede osteokinematic motion; myofascial motor control and/or (some therapists believe) 

sacroiliac movement also being a reason. Regardless, it tells us the iliolumbar ligament is contending with 

altered forces. 

7. The motion should be symmetric between the left and right sides of the pelvic girdle. 

"This is not a test for SIJ mobility but rather a test of osteokinematic motion of the low lumbar vertebrae, the 
innominate and the sacrum." Lee (36).  

Refer back to Fig 2a and b (in Appendix 1): these demonstrate with arrows how the SIJ requires the compression 
forces pushing the innominate into the sacrum, the term for this coined by Vleeming , is self-bracing (3). This is 
achieved by ligaments acting with gravity and/or myofascial motor control. This causes compression of the joint 
during weight bearing and effectively transfers load from the spine to the pelvis to the femur and visa versa (Lee 
(36), Hungerford (37) and Vleeming (3)). Vleeming also describes how anterior rotation of the innominate (sacral 
counternutation) during weight bearing disengages the self-bracing mechanism of the pelvis and consequently 
diminishes the ability to transfer loads between the spine and legs.  

Hungerford (37) demonstrates that, in cases where the test is positive and the innominate moves anterior (or not at 
all), they were the symptomatic patients, as opposed to posterior movement of the control group. The motor control 
strategy of the body was also altered with internal oblique, multifidus and gluteus maximus muscles reducing their 
reaction times during the test in symptomatic subjects. Vleeming (6) indicates that findings like these are similar to 
that of Shadmehr (32) who suggests reduced tonicity of erector spinea, gluteus maximus and biceps femoris and 
external oblique muscles during the ASLR test in patients with SIJ pain.  

In a previous experiment, Hungerford importantly demonstrated a similar pattern with the slowing down of the 
transverse abdominis. The importance of these muscles in lower back stability has been well documented (Danneels 
(23), Hodges and Richardson (15)(16)(17)(18), Hosseinifar (38), Mens (39) Snijders (40)). This implies, as Hungerford 
(37) describes, that the a positive test shows sub-optimal lumbo-pelvic stabilisation strategies for load transfer.  

The Pelvipro has never failed to correct a positive Gillet’s Test (anterior or no movement). Correcting this movement 
pattern is thought to optimise stability of the pelvic girdle during increased loading, as inhibition of transverse 
abdominis, external and internal obliques, iliopsoas, multifidus and gluteus maximus is no longer occurring.  

The Pelvipro gives a patient the ability to create this optimal stabilisation and better coordinate muscular 
recruitment during normal physiological movements during everyday life.  

Understanding what this test could be showing us gives the patient the ability and control to manage their own load 
transference around this intersection of large loads. This essential in reducing the chance of tissue damage. 
Therapist best practice surely must involve handing this control over to our patients, and Pelvipro achieves this.  

How Pelvipro corrects the Gillet’s Test 



Before: The innominate rotates anterior when the hip flexes. This, as described by Lee (36) and Hungerford (37), may 
indicate articular or neuro-myofascial dysfunction, leading to stiffness or laxity. Pelvipro will correct both and has 
shown to correct the Gillet’s Test without fail in trials.  

How Pelvipro Effects Stiffness: 
 

1. The innominate is held in posterior rotation by the Pelvipro on the side which is being mobilised. The top 

arm holds the ASIS down and the base tilts the whole pelvis posteriorly. 

2 The hip is brought up to 90 degrees which nutates the sacrum 

3 This puts the SIJ into its most compressed position (Unlatching a drawer effect) 

4 As the hip extends the sacrum counter-nutates mobilising it against the held innominate 

 
How Pelvipro Effects Laxity: 

1. The innominates rotate anteriorly in symptomatic patients reduced tonicity of the erector spinae, 

gluteus maximus, biceps femoris and external obliques, are thought to be the reason.  

2. Pelvipro holds the innominate in a posterior position whilst the hip moves through flexion-extension. 

Engaging the erector spinea, gluteus maximus, biceps femoris, multifidus and external obliques as 

stabilising muscles. 

3. Shortened hip flexors are eccentrically lengthened. O’Sullivan (30) offers very robust evidence in the role 

eccentric exercise plays in lengthening muscles. Excessive anterior rotatory forces on the ilium provoke 

pain in iliolumbar and long posterior ligament – Pain inhibits muscles, reducing self-bracing effect. 

4. Reduction in mechanical forces cease the provocation of pain which means stabilising muscles which 

previously where inhibited can be reactivated. 

 

To date, Pelvipro has achieved this correction without fail in all trials. Indicating after every use that trialled patients 
potentially have: 

• Optimised the ability to transfer load through the lumbo-pelvic-femoral system 

• Optimised neuro-myofascial recruitment  

• Increased friction between the innominate and the sacrum, allowing load to be absorbed more through the 

dense bones as opposed to soft tissue 

• Decreased destructive forces acting on soft tissue around this intersection of forces 

 
36. Lee D. The pelvic girdle: an approach to the examination and treatment of the lumbo-pelvic-hip region. 3rd ed. Edinburgh: Churchill Livingstone, 

2004. 

37. Hungerford B, Gilleard W, Moran M, Emmerson C 2007. Evaluation of the ability of Physical Therapists to palpate intrapelvic motion with the 

stork test on the support side. J Physical Therapy; 87(7): 879-887. 

38. Hosseinifar M, Akbari M,  Behtash H,  Amiri M, Sarrafzadeh J 2013. The Effects of Stabilization and Mckenzie Excercises on Transverse Abdominis 
and Multifidus Thickness, Pain and Disability: A Randomized Controlled Trial in Non-Specific Chronic Low Back Pain.  J Phys Ther Sci;  25(12): 
1541–1545. 

39. Mens JM, Vleeming A, Snijders CJ et al 2002. Validity of the active straight leg raise test for measuring disease severity in patients with posterior 

pelvic pain after pregnancy. Spine (Phila Pa 1976); 27: 196–200. 

40. Snijders CJ, Margreet TLM, Ribbers M, de Bakker H, Stoeckart R , Stam HJ 1998. EMG recordings of abdominal and back muscles in various 
standing postures: validation of a biomechanical model on sacroiliac joint stability. Journal of Electromyography and Kinesiology;  8:  205–214. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



The pelvis is balanced on top of the femur in standing. There is a common chain of muscles that can 

tighten to cause the pelvis to be held in sub-optimal position.  Indicating force is not effectively 

travelling from the spine to the femur and vice versa. 
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The modified Ober’s test 

indicates the direction in 

which the acetabulum are 

pointing 

 

 The Modified Ober’s Test 

➢ The chain of muscles that transfer load from one 

side of the body to the other, in gait, is shown in 

the picture above (Fig 15).  

➢ Certain muscles anchor and stabilise allowing the 

psoas and iliacus to rotate the trunk to the 

opposite side, loading the standing leg. 

➢ This happens at the beginning of the swing 

through phase. 

➢ If weakness occurs in the obliques, glutes, 

hamstrings or adductors, it can cause the 

diaphragm to influence posture. 

➢ The diaphragm’s crus ligaments cause the spine 

to side flex to the right and extend on the left. 

➢ Gait is well programmed by the CNS, this posture 

causes the body to start its left swing through 

phase and right hip extension (Load response).  

➢ The left sided muscles in the diagram above are 

held in a “Switched on” state by the sympathetic 

nervous system. 

➢ This state can be detected by a modified Ober’s 

Test as it angles the acetabulum more anteriorly. 

➢ This test detects the neck of femur contacting 

with the acetabular rim as the tested hip is 

moved into adduction (Fig 16B) 

 

(Step by step instructions on page  ) 

 

Pelvipro has the ability to switch off this chain of 

muscles on one side or both (if needed), allowing the 

acetabulum to sit on the femur in a more anatomically 

desired position.     

 

Knee easily 
moves down 
and touches 
the table 

Knee can’t move 
down and touch 
table. Bony 
block end feel 

Neck of femur blocks on acetabula rim – Positive Test 

Fig 18 

Fig 19 

(A) 

(B) 

Normal – Negative test 



 

The modified Ober’s Test indicates the direction in which the acetabulum is pointing 

 

The modified Ober’s Test  

This is used to detect what direction the acetabulum is pointing, in side lying. Compare left to right – this gives an 
idea to where the whole pelvis is positioned, within the musculoskeletal system. 

The goal is to see how well the femur moves within the acetabulum to get the hip past the body’s midline or touch 
the plinth.  

A positive test – The neck of femur collides with the posterior rim of the acetabulum and the therapist will feel a 
bony block.  

A negative test – The hip will pass the midline without a bony end feel. 

If you get a positive test, one explanation given for this comes from body of work from the Postural; Restoration 
Institute (PRI), they explain the existence of a myofascial chain that they coin the Anterior Interior Chain (AIC). This 
chain is responsible for the transference of load from one side of the body to the other during gait. It consists of: 

      AIC                                                                Function 

The diaphragm                                 This anchors by pushing down. 

 

 

 

Psoas Major                                         These are both powerful hip external rotators but if the hip is 

Iliacus                                                    stabilised they will rotate the trunk to the contralateral side, 

                                                               shifting the centre of gravity over the contralateral hip, loading       

                                                               the stance leg. 

 

TFL                                                        These stabilise the femur to allow the psoas and iliacus to  

ITB                                                         work as a contralateral trunk rotator. 

Lastus Lateralis 

Biceps Femoris                                                                                       

The PRI indicates that if weakness exists in the abdominal muscles, the gluteus maximus, hamstrings or adductors, it 
means the diaphragm can have an influence on spinal posture. The propensity of the diaphragm is to pull the spine 
into extension on the left and pull into side flexion on the right. This creates a common patterning most commonly 
on the left side, it is because it is essentially initiating the swing through stage of gait. As the gait cycle is so well 
programmed by the CNS it tricks the body in believing the part of gait is actually happening resulting in the AIC being 
held in a state of over activity, by the sympathetic nervous system. The result is the hip goes into flexion, abduction 
and external rotation on the overactive AIC side. The acetabulum then points more anteriorly and medially on that 
side. This is detected by the modified Ober’s test.  

 

             



               Positive Test                                                                       Negative Test                                    

 

Remember this is also a test for TFL/ITB tightness so a discerning assessment is required in determining whether you 
are feeling a myofascial tightness or a bony block. In trials all of the subjects demonstrated a left AIC or both left and 
right, which in all cases Pelvipro corrected.  

This test is another indicator that load is transferring up and down the body in a dysfunctional way which can 
potentially increase the forces through tissue and push it past the 60N that is the minimum amount tissue can start 
to damage  (Dolan and Adams (5)).  

This altered load can also have an effect on the biomechanics of the lumbar spine, sacrum, innominate and femur, 
causing altered forces transmitting through these structures which will eventually lead to a positive Gillet’s test.  

 

 

 

 

 

 

How the Diaphragm Influences the Lumbo-Pelvic-Femoral Position 

 

                                      

How Pelvipro corrects the positive modified Ober’s Test: 

The AIC is in an overactive state (Sympathetic state). The CNS has the gait cycle well programmed, with the left side 
being held in the beginning of the swing phase and the right side being held in the stance phase or Load Response 

Diaphagm crus ligaments on the left 
hand side tend to pull the spine into 
extension. 

If the spine extends, the pelvis 
anteriorly rotates, the hip externally 
rotates, and the acetabulum points 
to the anterior and medially. This 
usually produces a positive modified 
Ober’s Test. 

The crus ligaments on the right tend 
to pull the spine into side flexion, 
pulling the pelvis into posterior 
rotation and internally rotating the 
hip, causing the acetabulum on the 
right to point backwards. This 
usually produces a negative 
modified Ober’s Test. 



phase, Magee (29). Pelvipro works by switching off this sympathetic state (over activity) of the diaphragm, psoas 
major, iliacus, TFL, ITB, vastus lateralis and biceps femoris (AIC). It does this by disassociating the diaphragm’s 
movement from the psoas major.  

Instructions  

On the side you are mobilising: 

Lift the hip up so the thigh is 90 degrees to the floor 

Take a big deep breath as you do this 

(The diaphragm contracts and pushes downwards as the psoas contracts) 

Then slowly extend the hip so the foot moves away from the body down towards the floor 

Slowly breathe out while doing this; take about 5 seconds  

(The diaphragm moves upwards as the psoas lengthens, disassociating the two muscles which share strong fascial 
connections) 

Repeat 10 times on both sides. 

 

 

 

The disassociation of the diaphragm and the psoas major allows the pelvis to return to a neutrally positioned 
acetabulum over the femur. The proprioceptive feedback is no longer telling the CNS that the initiation of the swing-
through phase is happening. Sympathetic signals activating the AIC are no longer happening, causing all of the 
muscles in the chain to relax.   

Modified Ober’s Test 

1. Patient in side lying 

2. Both hips flexed up to 90 degrees and the knees at 90 degrees 

3. Line up the top trochanter with the bottom making sure they are level in all planes of motion 

4. Bring your own ribcage or hips in to support the lumbo-pelvic area 

5. Have the hand on the side of the supporting hip/ribcage supporting the iliac crest of the top hemipelvis 

6. Take the top leg (the side you are testing) and cradle the medial aspect of the knee in your hand whilst 

balancing the upper tibia on your forearm  

7. Flex the hip, abduct and then extend the hip, keeping the knee at 90 degrees. 

8. Once at the furthest most extension adduct the hip  

9. Feel for any restriction as you try and bring the knee to the plinth 

10. Feel whether the end feel is bony, springy or no resistance at all 

Psoas lengthens away 
from the head 
(caudad) 

Diaphragm moves 
upwards towards the head 
(cephalad)  

Pelvipro 



11. Positive test is indicated by a bony fell as the neck of femur contacts the posterior acetabular rim 

12. Compare right with the left 

 
41. Myokinematic Restoration An Integrated Approach to Treatment of Patterned Lumbo‐Pelvic‐Femoral Pathomechanics [Course manual]. Elon, 

NC: PRI;2005 
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Functional leg length shows 
if there is asymmetry in the 
lumbo-pelvic region 

 

 

 

 

➢ Another test to show asymmetry of the pelvis.  

➢ Leg length discrepancy as small as 1cm increases 

the load across the SIJ fivefold.  

➢ Indicates force is travelling from the spine to the 

femur (and vice versa) sub-optimally. 

➢ These disrupted loads can cause injury to soft 

tissue. 

➢ It also acts as a good tool for the patient to 

observe for themselves, change before and after  

using Pelvipro. 

➢ Compare the right malleolus to the left in patient 

lying (Fig 18) 

➢ Compare again in long sitting. 

➢ The test can also be used to indicate the position 

in which the innominates are held, either by 

myofascial tightness or articular dysfunction (Fig 

17). 

(Step by step instructions on page  ) 

 

Pelvipro has shown to corrects the functional leg length test 

and return symmetry of the lumbo-pelvic region during lying 

and sitting postures. It also creates a good test for the patient 

to observe for themselves a change -before v’s afterwards.  

 

Fig 20 

 

 

 

 

       

 

 

 

 

 

 

 

 

  
Functional Leg Length Test 

Full instructions of how to perform this 
test are found in Appendix 6. 

Also instructions on breathing technique 
whilst using the Pelvipro, to switch off the 
over active chain 

Fig 21 



Step by Step Instructions 

The Gillet’s Test:   

1. With one hand, palpate the innominate at the inferior aspect of the posterior superior 

iliac spine (PSIS) and at the iliac crest on the non-weight bearing side.  

2. With the other hand, palpate either the median sacral crest at S2 on the same side as the innominate being palpated.   

3. Instruct the patient to flex the ipsilateral hip (same side you are palpating) and note the                                                        

posterior rotation of the innominate relative to the sacrum.   

4. Compare the amplitude and quality (resistance) of this movement to the contralateral side.   

5. This is not a test for mobility of the sacroiliac joint but rather a test of osteokinematic motion 

of the low lumbar vertebrae, the innominate and the sacrum. (All bones the iliolumbar ligament attaches to)  

6. Many factors can impede osteokinematic motion; myofascial motor control and/or some therapist believe sacroiliac 

movement also being a reason. Regardless it tells us the iliolumbar ligament is contending with altered forces.  

7. The motion should be symmetric between the left and right sides of the pelvic girdle.  

 

Modified Ober’s Test 

13. Patient in side lying 

14. Both hips flexed up to 90 degrees and the knees at 90 degrees 

15. Line up the top trochanter with the bottom making sure they are level in all planes of motion 

16. Bring your own ribcage or hips in to support the lumbo-pelvic area 

17. Have the hand on the side of the supporting hip/ribcage supporting the iliac crest of the top hemipelvis 

18. Take the top leg (the side you are testing) and cradle the medial aspect of the knee in your hand whilst balancing the 

upper tibia on your forearm  

19. Flex the hip, abduct and then extend the hip, keeping the knee at 90 degrees. 

20. Once at the furthest most extension adduct the hip  

21. Feel for any restriction as you try and bring the knee to the plinth 

22. Feel whether the end feel is bony, springy or no resistance at all 

23. Positive test is indicated by a bony fell as the neck of femur contacts the posterior acetabular rim 

24. Compare right with the left 

 

Leg Length Test  

1. Patient lying in hook lying position 

2. Extend the hips lifting the bottom off the bed in a bridge position 

3. Lower down and the extend the knees to straighten both legs 

4. This resets the lumbopelvic region and allows the patients to lie in a normalised position 

5. Grab hold of both ankles and compare the position of the medial malleolus 

6. Ask the patient to sit flex their trunk so they end up in a long sitting position, they can use their arms as not to create 

excessive torque on the pelvis from asymmetric abdominal muscles 

7. Observe if there is change in the position in the malleolus from lying to sitting 

8. One side can either lengthen or shorten comparing lying to sitting 

  



The functional leg length test shows an asymmetry in the lumbo-pelvic region 

Functional Leg Length Test 

This test is also used to demonstrate the difference between leg length from when the patient is in a supine 
lying position compared to a straight leg sitting position Magee (29). Kaipour (42) through finite element 
modelling estimated that a leg length discrepancy as small as 1cm increases the load across the SIJ fivefold. 

Assessment of the outcomes to this test can be quite in depth and is a useful tool for the therapist to 
highlight what potential muscles are involved or the position in which the innominate is therefore the 
acetabulum is held.  

For Pelvipro we use this to show that the acetabulum are held in asymmetric positions in one or both of 
these postures. Using the device in the trials satisfactorily corrected the functional leg lengths in all subjects. 
Our main objective with this assessment is it gives the patient some visual understanding of a change, before 
and after using Pelvipro. 

Leg Length Test  

1. Patient lying in hook lying position 

2. Extend the hips lifting the bottom off the bed in a bridge position 

3. Lower down and the extend the knees to straighten both legs 

this resets the lumbopelvic region and allows the patients to lie in a normalised position 

4. Grab hold of both ankles and compare the position of the medial malleolus 

5. Ask the patient to sit flex their trunk so they end up in a long sitting position, they can use their arms as 

not to create excessive torque on the pelvis from asymmetric abdominal muscles 

6. Observe if there is change in the position in the malleolus from lying to sitting 

7. One side can either lengthen or shorten comparing lying to sitting 

 
 

42. Kaipour A, Abdelgawad AA, Goel VK, et al 2012 Relationship between limb length discrepancy and load distriobution across the sacroiliac joint – 
a finite study. J Orthop Res 30, 1577 – 1580. 

 

  



List of activities patient could now do after 
the introduction of Pelvipro: 

Gym work, Golf, Walking, Running, Ballroom 
Dancing, Gardening, Household Jobs, Crown 
Green Bowling, Walks in the Yorkshire Dales, 
Tennis, Yoga, Pilates, Circuit Training, Boot 
Camp, Painting, Cycling, Travel, Driving, 
Concerts and Theatre.  

 

Pelvipro being a self-administered treatment 
makes the patient feel back in control of their 
body. This improves their mental outlook and 

their ability and desire to do the things they need 
to or enjoy doing. 

0

5

10

15

20

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

R
M

D
Q

 S
co

re
 

Roland Morris Disability Questionnaire Before V's After - Chronic Pain Patients

Before

After

Chronic pain patients are patients who have suffered pain for over 3 months and have more likelihood to have acquired some limiting 
behaviours and beliefs.  The table below shows how following the introduction of Pelvipro all our chronic pain patients improved their 
Roland Morris Disability Score. This is a validated questionnaire designed to find how the pain limits a patients activities of daily living (ADL). 
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Self-correction has a very 

positive psychosocial effect 

 

Psychosocial improvement has been monitored throughout 
the trials: 

➢ 95% of patient’s trialled reported a reduction in stress 

about their back pain. 

 

➢ 84% reported a reduction in fear about their back 

pain. 

 
➢ 92% of patients improved on their ability to do the 

activities they enjoyed doing. 

 

 

➢ 90% of reported an improvement in their sleep. 

 

 

 

Psychosocial  



A summary of the results obtained from our trials of 38 back pain patients showing the difference in the scores 
marked before versus after the use of Pelvipro: 

            Improvement                  No Change                 Got worse                      Question missed    

Patient 
Number 

Reduction 
in VAS 

Reduction 
in 

frequency 

How often 
an instant 

relief 
happened 

Change in 
Roland Morris 
Questionnaire 

Reduction 
in fear and 

stress 

Patient 
perception of 
improvement 

(%) 

How 
much 

because 
of 

PelviPro 
(%) 

1 4 3 70 8 Both 70 100 

2 2 4 90 1 Both 80 100 

3 5 4 30 8 Both 70 40 

4 5 4 90 4 Both 80 80 

5 
6 5 90 5 

Stress 
only 

70 100 

6 4 1 10 3 Both 60 100 

7 2 4 70 1 Both 60 60 

8 0 0 50 2 Both 60 100 

9 6 3 50 11  90 80 

10 2 2 90 2 Both 80 80 

11 4 3 50 3 Both 90 50 

12 2 3 30 1 Both 80 80 

13 9 2 100 12 Both 100 70 

14 7 3 90 13 Both 90 90 

15 0 0 50 0 
Stress 
Only 

40 50 

16 6 6 60 10 Both 80 80 

17 4 3 100 4 Both 100 100 

18 8 1 50 3 Both 70 80 

19 5 0 80 1 Both 70 80 

20 4 4 50 16 Both 80 70 

21 7 1 0 8 
Stress 
Only 

100 50 

22 6 4 100 4 
Stress 
Only 

90 80 

                                    

                                  

 

                                  

 

                                  



23 0 
Increased 

1 
100 1 Fear Only 50 90 

24 0 0 0 0 
Stress 
Only 

20 50 

25 6 2 60 5 Both 80 80 

26 2 2 87  Both 20 60 

27 4 1 10 3 Fear Only 50 50 

28 2 0 100 11 Both 80 80 

29 5 4 80 2 Both 90 90 

30 
Increased 

1 
0 50 1 Fear Only 50 50 

31 1 2 100 2 Both 80 80 

32 9 5 100 12 Both 100 100 

33 2 0 100 9 
Stress 
Only 

80 80 

34 1 0 100 3 Both 90 90 

35 1 0 30 1 
Stress 
Only 

90 90 

36 3 2 100 4 Both 90 90 

37 7 3 70 14 Both 80 70 

38 3 1 70 2 Both 70 70 

 

 

 

 


