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on my path to excellence.”

PREFACE

The interesting thing about musculoskeletal medicine 
is that many people apply similar treatments but nearly 
everyone has a different way of assessing. It became 
very clear to me early on in my career that very few 
doctors and therapists could perform a consistent, 
well-thought out assessment from one patient to 
the next. Still, for most practitioners, assessment 
is more of a guessing game than it is a science.  
 
The goal of EXSTORE® was to create a system based 
on pre-existing academic research that could provide 
doctors and therapists with confidence so they could 
achieve outstanding clinical results.  I hope you read 
this book and make it a goal of yours to become the 
very best in your community. If you require support my 
staff and I are here to help. Simply  e-mail: exstore@
usa.com, we are happy to guide you on your journey to 
excellence.
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1. The system seems so simple, am I missing something?
 A:  This system is designed to be effortless in that it allows 

you to use the manual tools you already know to achieve 
clinical results. The gait analysis is a review of things 
most of us already know but it is essential to be aware of 
how to perform one especially in special populations like 
athletes. The scan assessment is your “bread and butter”. 
If you learn how to do these scans in about 3 minutes, 
and if you simply focus on restoring the mechanical 
dysfunction of the inhibited muscles, then you will see 
outstanding results overall in your practice.

2.   How would I categorize this assessment system if
someone were to ask me too?

 A:   The assessment itself is two-fold: observational and 
objective.  Observational results refer to things like 
gait assessment and range of motion. These are 
things that we see and note so that we can refer back 
to them during a re-assessment to show our patient 
that they are showing measurable improvements 
 
Objective results are based on the research behind motor 
muscle inhibition. These are findings such as: During a 
lower body scan we find that the gluteus medius and 
gluteus minimus are inhibited or weak. This means that 
these muscles must be treated in order to activate these 
muscles to restore stability of the pelvic girdle. This 
too can be used to show our patient the measurable 
improvements they have achieved after treatment.

12 FAQ’s Therapists Have About EXSTORE®
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3.  How do I know what is causing the inhibition or the 
complaint my patient is presenting with?

 A:  In the world of musculoskeletal medicine we rarely 
know the exact cause of any musculoskeletal complaint. 
As evidenced in research: disc herniation, muscle tears, 
and degenerative arthritis regularly appear in both 
symptomatic and asymptomatic patients. EXSTORE® is 
a functional assessment which means we can only report 
what we know based on what we observe. The reasons 
why muscles become inhibited can be for a variety of 
reasons but based on the research we know that even 
an ankle sprain or any trauma along the lower extremity 
can cause the gluteal muscles to become inhibited. So, 
to pinpoint the reason why inhibition exist is not usually 
possible.

4. How do I know to treat a certain muscle?
 A:  In the example above the gluteus medius and gluteus 

minimus are inhibited. This simply means you must 
treat that particular muscle using a manual technique.

5.  How do I treat the inhibited muscle? What manual 
technique do I use?

 A:  You simply treat the inhibited muscle using any manual 
technique such as ischemic compression, trigger point 
therapy, deep tissue massage or any direct soft tissue 
technique, ART, Graston, Guasha, Jade or acupuncture, 
electro-acupuncture, or intramuscular stimulation 
right on the inhibited muscles. It doesn’t matter what 
technique you use, you simply must treat the inhibited 
muscle directly.
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6.  Do I just treat the areas of inhibited muscles or do 
I treat the area of pain as well?

 A:  The first thing we must do is restore motor inhibition. 
Once you have restored the inhibited muscles you then 
can turn your attention to the area of pain. For example 
someone with anterior shoulder pain will almost always 
have an inhibition of the serratus anterior muscle and 
at the same time they will have limitation in cervical 
range of motion due to upper trapezius hypertonicity.  
 
First: restore serratus anterior function even if all 
you know how to provide is ischemic compression 
- the main thing is address it manually with 
muscle work, acupuncture, or something similar.  
Second: look to the tightness in the neck by focusing 
on the trapezius muscle. In this example this is an 
easy approach because the serratus anterior and upper 
trapezius are antagonistic pairs. This means when 
serratus anterior is inhibited the upper trapezius is 
unable to function properly and becomes hypertonic. 

7.  When muscle testing, how hard do you press or resist 
the patient?

 A:  When you ask the patient to resist your pressure allow 
them to begin first and then meet their resistance. Once 
you do this slowly increase your pressure as you ask as 
them to “push” against you. If the muscle is activated 
they will meet your increased pressure, if it is inhibited 
the muscle will fail.

8. How often should I treat the patient?
 A:  In general, #DrLombardi sees the patient 2 times per 

week for 3 weeks then re-assess. If you see a patient once 



Copyright © 2013 by AJL Publishing

vi

per week for 3 weeks you must spend more time using 
manual techniques to the inhibited areas in comparison 
to other tissues during the treatment session. This will 
ensure lasting results.

9.  Which model of the Pointer Plus are you using in the 
video?  The one I have requires the patient to hold a 
grounding bar which patients state is uncomfortable to 
hold because they feel the current in their hand.

 A:  The one I have is called Pointer Plus. There is also the 
Pointer Plus SP4 and the Pointer Plus II. I recommend 
the pointer plus since its easy to carry and there have 
been defects reported with Pointer Plus II. They all come 
with a bar but that is unnecessary for you to use. Its there 
to act as a ground but you can do that by simply using 
your non-dominant hand to depress the tissue around 
the needle and even sometimes your fingers will come 
in contact with the needle as you stimulate it. I would 
try it without the bar altogether. Any sensation from the 
stimulation will now be felt in your contact finger or 
thumb on the steel plate on the pointer plus.

10.  What stimulation frequency is the Pointer Plus 
using?  What stimulation frequency are you using 
with the ITO stimulator?

 A:  The pointer plus I have is set at 10 Hz. The Pointer Plus 
SP4 is 4 Hz and the Pointer Plus II is adjustable. 10 Hz 
will provide you with the best results.

      On the ITO I use 2-4 Hz when treating spinal 
segmental levels or local motor/trigger points in 
muscles. If I ever need to treat sclerotomal tissues 
like bone, ligament or capsule I you high freq (150-
180 Hz) to release endorphins and enkephelins etc. 
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11.  I have encountered cases where the EXSTORE® assessment 
of inhibited muscles revealed no significant difference 
when comparing bilaterally.  What do you recommend as 
the next course of action if that is the case?

 A:  This happens from time to time to me as well. In this case 
if you find all muscles along the “skeletal foundations” are 
activated then begin to focus on the problem locally like 
trigger points and areas of adhesions. Also, with shoulder, 
elbow problems focus on restoring movement in the 
wrist and with hip and knee issues focus on the tarsal 
joints. This is helpful because you are able to modify the 
kinetic chain by focusing on the “entry point of forces” 
which is often the wrist and feet.

12.  What happens if there is no noticeable change in pain 
or ROM after treating the inhibited muscles?

 A: Usually this can result from 4 things

 A.  You are not being specific enough with your treatment as 
in accessing motor points or trigger points whether with 
acupuncture, IMS, or even with your soft tissue work.

 B.  Sometimes the scan needs to be expanded to include 
both upper and lower sections. For example, some people 
with mid to low back pain have inhibition of thw scapular 
girdle and this contributes to mid-low back issues due 
to the mechanical contributions from the latissimus dorsi 
muscle.  

OR
  Other times someone with knee pain exhibits weak 

abductors of the hip (TFL, glut med etc) but treating these 
muscles produc no change in hip abductors. Many times 
the internal oblique & transverse abdominus of inhibited 
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and their inhibition gives you the impression that the hip 
abductors are weak when really they are not.

 C.  There is another mechanical joint problem going on. 
Usually when your treatment is on target and so is your 
scans and you still have little response look for things like 
labral tear in the shoulder, meniscus in knee, or disc in low 
back or neck etc. Usually we can pick up on such issues 
when our patients first come in during their history. With 
EXSTORE we still need to exercise clinical thinking and 
use orthopedics when we need them but sometimes we 
don’t notice them till after a visit or two if the patient has 
a good ability to adapt to injury and or pain.

 D.  The patient has underlaying issues which are systemic. 
Examples of this are: 

	 						•		Chronic	 pain	 patients	 who	 take	 medications	 on	 a	
regular basis or even those who take no medication. 

	 					•	Older	patients	60+	with	chronic	pain
	 					•	Chronic	pain	associated	with	mental	illness

OR
  Other times patients with inflammatory arthritis like AS, 

RA, and things of that nature will reveal global inhibitions 
and poor response to treatment.

With these patients really focus on the autonomic vascular 
segments of T1-T5 in for the upper extremity and neck and 
T10-L2 for the low back, pelvis, and digestion related issues.

Advice From Dr. Lombardi:
  “Focus your attention on learning the upper and lower body 

scans and do them in sequence in the order presented in 
the book. Make the assessment choreographed so that you 
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perform the same sequence every time you perform a scan.  
 
Then, simply make note of what muscles are inhibited and 
focus your attention on treating those tissues first. After this 
has been done you may treat the area of complaint with 
whichever therapies you wish. The key is restoring what is 
inhibited first. Do this and you will be successful.”

Please forward your questions to EXSTORE@usa.com and 
Dr. Lombardi and his staff will gladly answer them for you.

Kindly,

Sally Reynolds
EXSTORE® Distributing Departmemt
Messages are checked twice per day 
only at 1:30pm and 5pm.

Dr. Anthony J. Lombardi
Vice-President
Dr. Lombardi Workshops

Vice-President
Hamilton Back Clinic P.C.
www.hamiltonbackclinic.com

Senior Instructor  (2004-2013)
McMaster University Contemporary 
Medical Acupuncture
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EXSTORE® is an assessment system built to provide fundamental tools 
for doctors and therapists to reveal dysfunction in two to three minutes. 

It has been referred in current textbooks by Ma (2012) as aiding therapists 
in accurately assessing injuries without the need to perform countless 
orthopedic tests. 

This program will enable you to assess effectively in minutes so that you 
can tailor your treatment specific to the patient and restore function.

BENEFITS

•  Decreased pain for 
patients results in 
decreased intake 
of medication.

•  Reduced therapy 
time for patients.

•  Doctors refer 
fewer patients to 
diagnostic imaging 
(MRI,  ultrasound 
and X-ray). 

•  Alleviating 
financial strain 
on public health 
systems.

What is EXSTORE®?
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What Is The Value Of Diagnostic And Orthopedic Testing?

MRI and ultrasound imaging are common diagnostic tools used by 
medical doctors and therapists in determining tissue injury. However, 
several landmark studies have shown that tissue tears revealed on such 
imaging are very common in patients who are completely asymptomatic.

A New England Journal of Medicine study by Jensen et al (1994) revealed 
that a MRI examination of the lumbar spine, many people without back 
pain have disk bulges or protrusions. Given the high prevalence of these 
findings and of back pain sufferers, the discovery of bulges or protrusions 
by MRI in people with low back pain may frequently be just coincidental. 

The investigators concluded that in many cases, when a person with 
back pain is found to have an abnormal disk, it was a sheer coincidence. 
Consequently, experts say the use of MRI, a popular and sensitive imaging 
method, often leads to unnecessary surgery. 

In a study focusing on rotator cuff tears, Worland, (2003) determined that 
approximately 40 percent of asymptomatic patients over the age of 50 
have full-thickness rotator cuff tears.  As patient age increases, so does 
the prevalence of such tears. In a research paper by Oschmann (2007), it 
was reported that the high incidence of asymptomatic tears in the study 
group indicate rotator cuff tears can be regarded as a natural correlate of 
aging and that bilateral tears are common. 

Simpson et al (2006) concluded that over-reliance on single 
orthopaedic tests is not appropriate and that there is a lack of research 
to support the accuracy of spinal orthopedic testing. Cadogan 
et al (2011) revealed that the reliability of results in orthopedic 
shoulder testing between different examiners is inconsistent.  
Contant (2003) did a systematic review of 34 studies and concluded 
that the reliability and validity of these assessment procedures 



EXSTORE®   |   Examine and Restore Copyright © 2013 by AJL Publishing

3

remain questionable.

Since there is a lack of a causal relationship between diagnostic imaging 
results, orthopedic testing, and symptoms, we must look further into what 
is happening on a musculoskeletal level when patients are experiencing 
pain and dysfunction. To understand the mechanisms at play we must 
define and become familiar with three terms: Motor Muscle Inhibition, 
Neurogenic Inflammation and Nociception.

What Is Motor Muscle Inhibition?

Muscle Motor inhibition (alpha-motor neuron muscle 
inhibition) is when the nerve that sends the impulse 
to contract a muscle becomes unable to function at its 
optimal capacity due to chemical or physical trauma 
(Le Pera, 2001). This results in a perceived weakness of 
that muscle which changes the biomechanics of the 
entire region.

What Is Neurogenic Inflammation?

Neurogenic inflammation is continuing inflammation in the 
musculoskeletal system generated by nerve impulses and the release of 
inflammatory substances from the sensory axon at the site of the original 
injury. These substances are typically but not  limited to:  Substance P (SP), 
Calcitonic Gene Related Peptide (CGRP), and Neurokinin-A (NKA).  

Prolonged inflammation and pain can lead to protective muscle spasm, 
accumulation of fibrous tissue and muscle shortening.  Devor (1999) stated 
that the fibrous tissue form palpable taut muscle bands and trigger points; 
such muscle dysfunction and spasm lead to compression of blood vessels, 
and decreased blood flow - implicating  pain stimulation, and decreased 
joint mobility. 
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In a research study by Ljung et al (2004), it was found that injecting 200 
pmol of CGRP alone into a human temporalis muscle did not induce pain 
or tenderness but this in combination with SP or NKA elicited a significant 
pain sensation. 

It was concluded that CGRP may be involved in neurogenic inflammation 
and that only SP seems to be of major importance in relation to cutaneous 
nociception which may induce myofascial pain. Furthermore, Cote et 
al (2010) documented in the Clinical Journal of Pain that the presence of 
neurogenic inflammation exists in common pain syndromes. Cote studied 
neurogenic inflammation in subjects with lateral elbow pain. 

What Is Nociception? 

Portenoy (1994) described nociception as the neural processes of encoding 
and processing noxious stimuli. It is the afferent activity produced in the 
peripheral and central nervous system by stimuli that have the potential 
to damage tissue. In short, nociception is the nerves’ reaction to chemicals 
that irritate it.  Neurogenic inflammation, which can be caused by injury 
or repetitive strain, is the chemical which can become irritating to the 
nerve that controls a specific muscle. This causes that muscle to become 
weaker or inhibited.

Notes: 
_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________
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How Do Nociceptors And Neurogenic Inflammation Interact?

In muscles and joints, nociceptors transmit noxious information via two 
types of axons: 

 1.  A-delta fibers which are lightly myelinated and conduct at 
velocities of 2-30 metres per second.

 2.  C-fibers which are unmyelinated, and conduct at velocities of less 
than 2 metres per second.
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Baluk (1992) demonstrated that noxious information is in the form of 
neurogenic inflammation which causes plasma leakage induced by 
stimulation of peripheral sensory nerves occurring in the postcapillary 
venules of the skin (and muscle). Plasma leakage is accompanied by 
increased blood flow, which results from dilatation of arterioles. Both 
phenomena are mediated by neuropeptides released from unmyelinated 
sensory nerve C fibers. Substance P is the primary mediator responsible 
for plasma leakage, whereas both calcitonin gene-related peptide and 
substance P induce vasodilatation. Sensory nerve transmitters also cause 
the release of histamine from mast cells, which contributes substantially 
to plasma leakage. 

To clarify this concept look at the flow chart titled Role of Nociception in 
Motor Inhibition. In the center of the chart you can see that when muscles 
or joints encounter nociception it gets processed two ways. By the spinal 
cord which leads to the brain and by interneurons which lead to the nerve 
supplying the muscle. As you can see, in the majority of the cases, the 
brain processes nociception as no pain but the motor neuron supplying 
the muscle processes nociception by causing inhibition of the muscle 
which causes weakness and dysfunction.

Effect Of Nociception On Motor Inhibition Of Muscle

Nijs (2012) concluded that motor and sympathetic output pathways are 
affected by    nociceptive input and afferent pathways (proprioception, 
somatosensory processing), which are influenced by tonic muscle 
nociception as well.  Initially, Zimmermann (1991) in the Clinical Journal of 
Pain came to the same conclusion when he surmised that nociceptor pain is 
based on the excitation of nervous sensors specialized to signal potentially 
harmful stimuli, such as, the nociceptors. Metabolic deficiencies in muscle 
and  neurogenic inflammation induced by the release of substance P and 
other neuropeptides from the peripheral nerve endings may result in 
chemical sensitization of nociceptors leading to hyperalgesia in certain 
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muscle groups. For example, if spinal motoneuron output results in 
excessive tension of postural muscle, then nociceptors in muscles, tendons 
and joints might become more excited. Persistent abnormal spinal reflex 
transmission due to peripheral trauma or inappropriate postural habits 
may result in a vicious cycle of muscle hypertension and pain.

In the Clinical Journal Of Pain (2012), Nijs determined that nociception
-motor interaction is most often processed without conscious thoughts. 
Consequently, in many cases neither patients nor clinicians are aware of 
the interaction. Chronic nociceptive stimuli result in cortical delay of the 
motor output in humans, and a reduced activity of the painful muscle and 
that nociception-induced motor inhibition might prevent effective motor 
retraining.  This is of particular interest in the EXSTORE® system because 
Nijs’ conclusion that motor inhibition might prevent effective motor re-
training indirectly tells us that proper rehabilitation of our patient will not 
occur unless motor inhibition is revealed and corrected before actively 
re-training the impaired muscle.

Pain Adaptation Model: 

Lund (1999) in Canadian Journal of Pharmacology proposed the Pain 
Adaptation Model which focuses on the function of the peripheral nervous 
system during the pain experience. 

Lund found that the pain itself changed the patterns of motor neuron 
firing in the muscles even if that particular muscle was not painful. It was 
found that the agonist muscle group was most affected and concluded 
that it was clear under these conditions the activity of agonist muscles 
is often reduced by pain, even when this pain does not arise from the 
muscle itself. 

In contrast, pain causes small increases in the level of activity of the 
antagonist muscles. Consequently, this reduces force production, range 
of motion and velocity of movement in the affected body part.  



EXSTORE®   |   Examine and Restore Copyright © 2013 by AJL Publishing

8

Lund suggests that the dysfunction that is characteristic of several types 
of chronic musculoskeletal pain is a normal protective adaptation and is 
not a cause of pain.

Lund also described that a lack of sensorimotor integration or dysfunction 
occurs between the agonist and antagonist during musculoskeletal pain. 
This adaptation was also observed by Svennson (1996) where he concluded 
the observed sensory-motor interactions can be explained by a facilitatory 
effect of activity in nociceptive muscle afferents on inhibitory brain-stem 
interneurons during agonist action. Thus, generated movements have 
smaller amplitudes and they are slower - most likely representing a 
functional adaptation. So, naturally if nociception without pain will cause 
motor muscle inhibition then pain itself will cause the muscle to become 
inhibited and weak.

Notes: 
_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________



EXSTORE®   |   Examine and Restore Copyright © 2013 by AJL Publishing

9

Arthrogeneous Muscles Inhibition

It is clear that nociception can cause abnormal firing of motor neurons 
contributing to dysfunction. However, what about those patients who with 
age, undergo normal degenerative changes within their joints in the form 
osteoarthritis (OA)? Can motor inhibition be detected in their musculoskeletal 
system before they experience pain or disability?

Research tells us this is possible.
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The Concept Of Arthrogenous Muscle Inhibition

In short, changes to the joint due to trauma or regular processes of aging like 
osteoarthritis, will cause the muscles surrounding the joint to weaken. 
Stokes & Young (1984) first introduced the concept of Arthrogenous 
Muscle Inhibition and this phenomenon has been attributed to neuronal 
reflex activity in which altered afferent input from the OA joint results 
in diminished efferent motor drive to periarticular muscles. Further 
studies suggested that only damage to the affected joint in the form of 
pain or swelling could cause a weakness in the muscles supporting that 
respective joint. However, Hurley (1993) published in the British Journal 
of Rheumatology that AMI was present in quadriceps of all patients with 
early OA of the knee and it was unrelated to pain or effusion. He further 
concluded that AMI may be evoked by altered afferent input to the CNS, 
resulting in decreased motor drive to the quadriceps muscle group. 
Moreover, Hurley (1997) later concluded that in some healthy aging 
subjects, maintenance of quadriceps’ strength and proprioceptive acuity 
may help prevent or delay the onset of knee OA.

Based on Stokes & Young and Hurley’s studies, Horre (2006) also 
concluded that patients without effusion and with a pain-free quadriceps 
contraction may still have an AMI of the quadriceps. Horre suggests that 
an altered afferent input from mechanoreceptors from damaged joint 
structures, which project via interneurones onto alpha motoneurones in 
the spinal cord, may be the cause. The altered afferents also project onto 
gamma motoneurones, which are responsible for the muscle spindle 
sensitivity. This means that even pain-free muscles can suffer the effects 
of AMI due to problems in seemingly unrelated joints. The concepts of 
pain adaptation, neurogenic inflammation, nociception, and arthogenous 
muscle weakness all support the fact that motor inhibition is a constant 
factor in musculoskeletal dysfunction. 

Furthermore, the effects of AMI have been documented in regions other 
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than the knee. Sedory et al (2007) studied subjects with chronic unilateral 
ankle injuries and they demonstrated bilateral arthogenic inhibition of 
the hamstrings and ipsilateral facilitation of the quadriceps.

 
Proper rehabilitation of such structures cannot be attained until motor 
inhibition is restored. Ingersoll (2003), wrote in Rehab Management:

“Aside from eliminating or reducing the secondary effects of AMI, there are 
several benefits to removing it. First, the cost and time of rehabilitation can 
be reduced. Once healing occurs, the patient should be nearly ready to return 
to their previous lifestyle. Without removing or reducing AMI, rehabilitation 
may essentially begin after healing occurs. Further, costs associated with lost 
time can be reduced. We might also reduce long-term consequences associated 
with AMI, including susceptibility for further or other injury. A goal would 
not necessarily be to return an injured patient to activity faster, only to allow a 
return when healing is complete without neuro-muscular deficiencies.” 

What if we were able to apply an assessment 
system where we as physicians and therapists 
are able to locate motor inhibition in patients 

who experience a musculoskeletal problem

By determining where the dysfunctions are, we can then make the 
appropriate treatment decisions which will restore function and 
adaptability in our patients’ musculoskeletal systems.

The Modalities To Restore This Motor Inhibition Exist

Acupuncture (Hong, 2002, Lewit 1979), needle injections (Staud ,2006, 
Lewit 1979), intramuscular stimulation (Gunn, 1980, Lewit 1979), and joint 
manipulation (Dishman et al 2002) have been demonstrated to restore 
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What Are The Basics Of EXSTORE® Assessment?

EXSTORE®  focuses on the  skeletal 
foundations of the musculoskeletal system 
which include:

• Vertebral Column 
• Scapular Girdle 
• Pelvic Girdle 
 
Exstore® assesses the stability, strength and 
range of motion of the skull and extremities in 
relation to those foundations.  

Hamill (2006) described the girdles as foundations of human movement. 
This is because both shoulder and pelvic girdles protect, serve as 
attachment sites for muscles and adapt to movements of the upper and 
lower extremities, respectively.

The skull is supported by muscles and soft tissue that anchor to 
the vertebral column (c-spine) while the scapular girdle anchors 
itself to the skull, vertebral column (c-spine), humerus of the upper 
extremity, and the vertebral column (t-spine/l-spine) which has soft 

motor neuron function in many documented studies. 

However, therapists providing the treatments need better direction in 
order to achieve better clinical results. By receiving direction from the 
patients’ physicians, the therapist will be more likely to follow through on 
focusing their attention to correcting specific motor inhibition rather than 
applying more general modalities. Once these inhibitions are restored, then 
if necessary, therapists can use more traditional orthopedic assessment 
approaches and/or diagnostic imaging if further care is required. 
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tissue attachments to the pelvic girdle  then anchors to structures in 
the lower extremity beginning with the femur.

Why Focus On The Skeletal Foundations Of The System?

Gribble et al (2005) concluded that muscle groups in the proximal girdle 
of the kinetic chain of movement were associated with strength deficits 
in distal joint injuries. Bullock-Saxton et al (1994) noted the influence 
of distal joint injury on muscle activation of proximal muscles of the 
pelvic girdle.  This research was combined with contemporary ideas 
to formulate an assessment system that would encompass the tissues 
involved around the centers of kinetic movement.

Notes: 
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
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Nijs (2012), in the Clinical Journal of Pain, concluded:

“Nociceptive motor inhibition might prevent effective 

motor re-training.”

Ingersoll (2003) in Rehab Management concluded:

“Without removing or reducing arthrogenous muscle 

inhibition (AMI), rehabilitation may essentially begin 

after healing occurs.  We might also reduce long-

term consequences associated with AMI, including 

susceptibility for further or other injury.”

Sedory et al (2007) in the Journal of Athletic 

Training summarized:

“Treatments that have been shown to reverse the 

effects of arthrogenic muscle inhibition should be 

used immediately before therapeutic exercise is 

performed in an effort to activate motor units that may 

have been previously inhibited”

Why Must We Find And Correct These Motor Inhibitions?
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Movements Of Scan Assessment

We assess the movement and stability of tissue at 
the  skeletal foundations: 
 
•  C-Spine: flexion, extension, lateral flexion, 

rotation.

•  Glenohumeral Joint/Scapula: flexion, extension, abduction, 
adduction, rotation, and scapular stability.

•  T/L-spine ROM: flexion/extension standing, rotation seated.

•  T/L-spine strength: rotation in pelvic tilt anterior, posterior and 
neutral all done in standing.

•  Pelvis/Hip: flexion, extension, adduction, abduction.

Notes: 
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
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Muscles: 

flexors (sternocleidomastoid, longus colli,)
extensors (splenius capitus, semispinalis capitis) 

lateral flexors (sternocleidomastoid, tranversalis) 

rotators (sternocleidomastoid, levator scapula, upper  
trapezius)

Nerves: spinal accessory, dorsal scapular, dorsal cervical rami 

Joints: cervical facet

Vertebral Column C-Spine
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Muscles:

flexors (deltoid) 

extensors (deltoid) 

lateral flexors (supraspinatus, deltoid, trapezius)

rotators (teres major, latissimus dorsi, supraspinatus, 
infraspinatus, teres minor, subscapularis

Stabilizers: serratus anterior, rhomboids. middle trapezius

Nerves:  axillary, suprascapular, upper/lower subscapular , 
thoracodorsal, dorsal scapular, long thoracic, spinal 
accessory

Joints: glenohumeral capsule, acromioclavicular, 
sternoclavicular, scapulo-thoracic

Scapular Girdle
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Muscles: 

flexors (iliopsoas)

extensors (erector spinae, multifidus)

lateral flexors (quadratus lumborum) 

rotators (external/internal oblique, transverse abdominus)

Nerves:  dorsal lumbar rami, anterior lumbar rami

Joints: spinal discs, facet joints

Vertebral column (T-Spine/L-Spine)
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Muscles: 

flexors (iliacus, iliopsoas, pectineus, rectus femoris)

extensors (gluteus maximus)

abductors (tensor fascia latae, gluteus medius, gluteus 
minimus 

adductors (adductor longus/brevis, adductor magnus) 

Nerves:  anterior lumbar rami, superior gluteal nerve, inferior 
gluteal nerve, obturator nerve, sciatic nerve

Joints: hip, patello-femoral

Pelvic Girdle/Hip
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The EXSTORE® Scan

The EXSTORE® scan consists of two parts: 

A. Gait Analysis 

B. Upper/Lower Body Scan 

Gait Analysis

This can be performed in many ways whether the patient is conscious of it 
or not. Simply observing your patient walk from the reception area to the 
treatment room can give the clinician a large amount of information. Or, 
just simply ask the patient to walk along a hallway or around the treatment 
room to formally assess their gait. 

In clinical practice, gait assessment needs to be made simple and not over-
analyzed.

  *  The video presentation accompanies the step by step guide in this manual

Notes: 
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
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Steps to Gait Analysis

* Please watch the instructional video and make 
notes and follow along below.

1. Static Symmetry

Observe your patient with their shoes off wearing shorts or in a gown and 
look for asymmetries at the following locations and carefully note your 
findings:

 • Skull

 • Shoulders

 • Cervical and thoracic spine

 • Pelvis

 • Knees

 • Ankle/feet
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2. Movement Symmetry

Ask your patient to begin walking at a slow 
to medium pace in a straight line. Have them 
continue walking for a period of 60-90 seconds. 
During this time observe any asymmetries 
in movement, starting from the feet and 
working your way to the skull. Specifically look 
for the following and carefully note your findings:

 • Inversion/eversion of the ankle

 •  Pronounced flexion/extension of the knee

 • Changes in gait, limp etc.

 • Lack of rotation in the torso/pelvis

 • Lack of symmetric arm swing

 •  Deviation in level of shoulders/neck/skull
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Upper and Lower Body Scan

A patient’s chief complaint determines which body scan(s) you perform to 
assess their range of motion and stability along the skeletal foundations. 

For example, if the patient presents with anterior shoulder pain, the 
clinician will perform the upper body scan. If the patient presents with left 
sided low back pain, the lowe body scan will be performed. Typically, upper 
body musculoskeletal complaints will prompt you to perform upper body 
scans and lower body scans will be performed for lower body injuries. 

The ultimate goal is to comfortably learn scans so that they can be completed 
in clinical practice within two to three minutes.

 * Please follow along by watching the instructional videos during the presentation 
of the step-by-step guide through the body scans and make notes below.

Notes: 
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
________________________________________________________________________________

________________________________________________________________________________
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Upper Body Scan

The upper body scan focuses on assessing the movement and stability in 
the following directions:

•  C-Spine: flexion, extension, lateral flexion, rotation.

•  Scapular Girdle: flexion, extension, abduction, adduction, rotation, and 
scapular stability

Steps to the Upper Body Scan

Have your patient sit on the table in a gown or 
have them remove their shirt so that their back and 
scapulae are visible.

1.  Beginning with the cervical spine, instruct your patient to move their 
head actively and gently in flexion, extension, lateral flexion and left/
right rotation. Note asymmetries in movement and feedback (tightness, 
pain) from your patient.
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2.   While in the same position place your hand accordingly in the appropriate 
direction on the patient’s skull.

•  Test the stability of their cervical spine flexion, extension, lateral flexion, 
and left/right rotation. Note asymmetries in stability (weakness/
inhibition) and feedback (pain) from your patient.

3.   Turn your attention to the 
scapular girdle to assess range 
of motion.

•  With the patient seated, have them 
abduct their shoulders together 
with palms facing away and arms 
extended until they touch their 
hands above their head. Note 
for asymmetries of movement 
(lack of scapular rotation, lack of 
abduction of the arms) and pain.
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•  Next have the patient flex their 
shoulder with their arm extended 
as if they were raising their hand 
to ask a question. Compare 
this on both sides and note any 
asymmetries (lack of flexion or 
discomfort). 

•  Lastly, have the patient extend and 
internally rotate their shoulder 
as if they were scratching an itch 
between their shoulder blades.

•  Note asymmetries in movement 
(compare height of arm raised 
behind their back, and note any 
anterior glenohumeral capsule 
discomfort).
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Note any asymmetries in muscle weakness and painful movements.

4.  Turn your attention to testing 
stability in the scapular girdle. 
In all stability tests, hold your 
resistance for three seconds.

•  Begin with the patient seated and 
test the deltoid at a 90 degree 
angle to the torso, in flexion, 
lateral flexion, and extension.

•  Focus on testing the rotator cuff 
musculature with the patient’s 
arm at a 90- degree angle, bent at 
the elbow with the arm adducted 
to the patient’s side. Support the 
elbow as the patient externally 
and then internally rotates against 
your resistance.
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•  Test the integrity of the 
supraspinatus muscle in 30 
degrees flexion, 30 degrees 
abduction with the thumb in the 
up position and then with the 
thumb in the down position.

•  Lastly, with the patient’s shoulder 
flexing in at a 135 degree angle at 
the glenohumeral joint, place your 
hand on their wrist and ask them 
to resist your downward pressure. 
This will assess the stability of the 
scapular stabilizers (mainly the 
serratus anterior).
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Notes: 
_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

Lower Body Scan

The lower body scan focuses on assessing the movement and stability in 
the following directions:

•  T/L-spine ROM: flexion/extension lower body/lateral flexion standing, 
rotation seated.

•  T/L-spine strength: rotation in pelvic tilt anterior, posterior and neutral 
all done in standing position.

Steps to the Lower Body Scan

Have your patient wear shorts for comfort and 
have them begin in a standing position.
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1.  Begin standing 
and focus on the 
movement of the 
thoraco-lumbar/
lumbar spine. 

•  Instruct your patient 
to touch their toes 
with their knees 
extended. 

•  Then, with their 
hands on their hips 
have them extend 
backwards. 

•  This is followed by 
side-bending to either 
side. 

•  Note any 
asymmetries/
pain or inability to 
flow through the 
movement.
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 2.  Now proceed to 
assess the stability 
of the lumbar spine. 
Have your patient 
stand with their 
feet shoulder width 
apart and with their 
hands together 
extended in front of 
them. 

•  Apply pressure to their hands from left to right and ask them to resist 
you. Then repeat right to left. This assesses the stability of the multifidus, 
oblique, and transverse abdominus musculature. 

 
•  Have the patient perform an anterior pelvic tilt* and hold the position 

as you do the same thing. This puts their lumbar spine in a more stable 
position and should be easier for them to achieve. 

•  Lastly, have them perform a posterior pelvic tilt which will put their 
lumbar spine in a disadvantageous position as you re-test. 

This will reveal any stability dysfunction in the multifidus, oblique and 
transverse abdominus muscles. 

Note asymmetries or report of pain.

*In the EXSTORE® system, pelvic tilt is defined by using the ischial tuberosity as the 
point of reference in the sagittal plane. Movement of the ischial tuberosity anterior 
is considered an anterior pelvic tilt and the ischial tuberosity moving posteriorly is 
considered a posterior pelvic tilt.
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3.   Have your patient 
sit on the exam table 
and have them cross 
their arms and turn 
their torso to the 
left then to the right 
side. Observe their 
ability to move the 
same distance on 
either side. Note 
any asymmetries or 
report of pain.

4.   Ask your patient to 
lay supine on the 
examine table with 
the head supported.

•  Passively bring their 
hip (with the knee 
bent) into flexion and 
do this bilaterally to 
assess function. 

•  Then perform a 
Straight Leg Raise 
(SLR) on both sides to 
compare how it differs 
from side to side. Note 
asymmetries or report 
of pain.
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5.   Assess the stability 
of the pelvic girdle 
by following: 

•  Test the hip flexors in 
a knee bent position 
followed by testing of 
the iliopsoas muscle 
by stabilizing the 
contralateral ASIS. Do 
both bilaterally. 
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•  Move the foot off 
the table and assess 
stability of the TFL 
(abduct and internally 
rotate tibia), anterior 
gluteus medius 
(abduct neutral tibia), 
and adductors (neutral 
tibia ask patient to 
adduct against your 
resistance). 

•  Ask the patient to 
lay on their side and 
assess the posterior 
gluteus medius and 
the gluteus minimus. 
Ask them to abduct 
their leg when it is 
straightened and 
resist against you. Do 
this bilaterally. 

•  Lastly, with the patient prone and with the knee bent, ask them to extend 
their hip off of the table as you resist their movement by pushing down 
on their heel.  

Note any asymmetries in muscle weakness and painful movements.
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If my patient was a R shoulder pain case I may have these 
results:

GAIT: R shoulder lower than L, with marked decreased in R 
arm swing.

SCAN: limited shoulder flexion on R, limited abduction with 
pain on R, inhibited external rotators/serratus anterior on R.

Charting Your Results

Always keep an EXSTORE® manual in your office for 
reference. When charting your results it is important 
to include only the findings which are abnormal with 
in the EXSTORE® system. 

 
Examples:

If my patient presents with right side low back pain, I will 
perform the gait analysis and the lower body scan and report 
my feelings as I discover them as follows:

GAIT: antalgic limp on the left with decrease torso 
movement.

SCAN: SLR 45 degrees (L), inhibited L hip flexors, L gluteus 
medius/gluteus minimus.
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Interpreting Your Results

Too often manual therapists label a patient’s condition 
in a way which does not provide specific information 
about the nature of their dysfunction. Terms like 
shoulder impingement, tennis/golfer’s elbow, 
osteoarthritic knee pain and even more general terms 
like low back pain, neck pain, and sciatica do little 
to define the nature of the injury.   The key to this 
system and to clinical success is finding the motor 
inhibition which will point you into the direction of the 
dysfunction.

Next, I will take you through four case studies and 
provide examples on how to use the EXSTORE® 
system to better direct your treatment.

EXSTORE®
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A 25-year-old female presents with R tennis elbow pain of 
four months’ duration. She is a competitive squash player 
and has had to modify her stroke to compensate for the 
elbow pain. NSAIDs and ice give her temporary relief. 
The EXSTORE® system reveals on gait analysis that her 
right arm swings considerably less than her left and the 
right trapezius is elevated during her gait. The upper body 
scan reveals her cervical rotation (45 degrees on visual 
inspection) and lateral flexion is very limited to the right. 
Marked weakness occurs upon testing the supraspinatus 
in both positions and her serratus anterior is inhibited.

Typical Diagnosis and Treatment: 
• R tennis elbow and treat the location of pain.

EXSTORE® Approach:

•  R lateral elbow pain associated with limited R 
cervical spine rotation/lateral flexion and weakness 
of the supraspinatus and serratus anterior muscles. 
Restore motor inhibition in the scapular girdle and 
supraspinatus using a manual soft tissue technique 
like acupuncture or muscle release and then focus on 
restoring dysfunction in cervical spine. Do not address 
the area of pain until this has been addressed.

Interpreting Your Results

  CASE 1
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A 65-year-old male with moderate degenerative 
osteoarthritis in his lumbar spine presents with L 
lateral knee pain. Patient presents with good overall 
health, blood work is unremarkable, and X-ray reveals 
mild osteoarthritis in his left knee. The EXSTORE® 
system reveals a mild antalgic limp during gait analysis 
and very little pelvis rotation during gait. The lower 
body scan reveals that standing lumbar extension is 
limited due to mild pain and upon strength testing of 
his oblique/transverse abdominus he cannot stabilize 
his lumbar spine during resisted L lumbar rotation. 
The abductors pelvic girdle are inhibited on the right 
during stability testing.

Typical Diagnosis and Treatment: 
• L knee osteoarthritis, and treat the area of pain.

EXSTORE® Approach:

•  L lateral knee pain associated with weak abdominal 
stabilizers and weak L sided hip abductors. Restore 
motor inhibition in the internal obliques, transverse 
abdominus, and hip abductors using myofascial 
release or acupuncture over the motor points. Once 
this is resolved for on restoring knee hinge range of 
movement.

Interpreting Your Results

  CASE 2
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A 36-year-old woman presents with acute low back pain 
in the L sacroiliac region with some L gluteal discomfort. 
Patient reports occasional pain extending to the knee but 
not past it. The EXSTORE® system reveals that the patient 
complains of L gluteal pain during gait assessment and so 
we omit gait analysis due to pain. Due to the acute pain she 
is unable to resist lumbar core stability resistance without 
pain. The rest of the lower body scan reveals that the SLR 
is unremarkable, as both sides are equally 50 degrees in 
flexion without pain. Her gluteus medius/minimus and 
gluteus maximus are very weak bilaterally.

Typical Diagnosis and Treatment: 
•  Acute low back pain with sciatica treat pain 

distribution.

EXSTORE® Approach:

•  Acute low back pain associated with very weak gluteus 
medius/minimus/maximus and a deconditioned 
abdominal core. Focus on restoring inhibition in the 
abdominal obliques and tranverse abdominus with 
patient in a supine position. Also try to address the 
gluteus inhibition with the patient supine as well using 
soft tissue release. Once the patient is more mobile 
focus on restoring mobility in the lumbar spine.

Interpreting Your Results

  CASE 3
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A 46-year-old weekend baseball player presents with pain 
in his R throwing shoulder. Pain is worse when he reaches 
behind his back to tuck his shirt into his trousers. Gait 
analysis reveals his R shoulder does not move very much 
at all compared to his left which is swinging freely. The 
upper body scan reveals cervical extension and rotation 
is limited in both directions and his external rotators of 
the rotator cuff are painful and weak upon testing. You 
take the liberty of doing an orthopedic test to rule out a 
labrum tear and it is unremarkable at this time.

Typical Diagnosis and Treatmentt:

•  In this case he may likely have been sent for an ultrasound 
first before arriving at therapy • R shoulder pain, focus on the 
area of pain.

EXSTORE® Approach:
•  R shoulder pain worse with internal rotation and 

weakness and pain on resisted external rotation 
associated with tight cervical muscles. Focus on 
restoring the inhibition of the external rotators via 
the myofascial or acupuncture release of the motor 
points of the teres minor and supraspinatus. Clear 
all adhesions in the cervical spine using deep tissue, 
myofascial release, or guasha/Graston release. If the 
patient does not respond in two weeks refer him out for 
diagnostic testing.

Interpreting Your Results

  CASE 4
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Articles About EXSTORE®
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EXSTORE® 
Assessment Made Easy
Written by Dr. Michael Hurley   

Canadian Chiropractor/Family Massage Therapy Magazine in February 2013.
Whether we are students learning in a classroom setting, or health-care 
practitioners building a patient base, we need clarity when initially assessing 
new patients. In school, we are taught a variety of orthopedic tests that are 
supposed to form the foundation of our assessments. Having been through 
the classes, we finally start to treat patients – but we soon discover, and 
studies tell us, that frustration sets in when traditional orthopedic tests 
don’t give us consistent results. (Contant, 2003) 

For instance, picture this brief scenario: A patient complains of low back 
pain. You have them perform range of motion tests, a straight leg raise 
and Kemp’s test. All tests point to everything being normal. Ten minutes 
of testing goes by, and you are still no closer to finding the cause of your 
patient’s discomfort. I am sure most practitioners have been in this situation 
at one point or another.

It was this type of frustration that made me seek out a system that would 
be time efficient and allow me to accurately diagnosis dysfunction in my 
patients. This is when I came across Exstore®, a comprehensive assessment 
system developed by Dr. Anthony Lombardi, a chiropractor from Hamilton, 
Ontario.

How it works
The biggest mistake made by practitioners in manual medicine is spending 
too much time focusing on the area of pain, which may not be specifically 
localized to the area of pathology. Assessing the patient using the EXSTORE® 

system allows the practitioner to find the cause of the problem rather than 
focus on where it hurts.
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The assessment system employs two steps that thoroughly and accurately 
diagnose the cause of dysfunction in a network that is based on three major 
foundations of the skeletal system: the vertebral column, the scapular girdle 
and the	pelvic	girdle. Hamill	(2006)	describes	the	girdles	as	foundations	of	
human movement. These girdles serve as attachment sites for muscles and 
are constantly adapting to movements of the upper and lower extremities. 

The first step is palpation. It is key to understand and recognize how 
tissues feel. Devor (1999) states that fibrous tissues form palpable, taut 
muscle bands and trigger points; such muscle dysfunction and spasm 
lead to compression of blood vessels, and decreased blood flow, leading to 
increased pain stimulation and decreasing joint mobility.

The second step, which is the key to the entire system, is assessing motor 
inhibition of the tissues around the scapular and pelvic girdles.  Le Pera 
(2001) describes muscle motor inhibition as the inability of the peripheral 
nerve to contract the muscle due to chemical or physical trauma. This motor 
muscle inhibition can be cause by three different factors: nociception, pain 
and arthrogenous changes.

Why inhibition matters
Portenoy (1994) described nociception as the neural processes of encoding 
and processing noxious stimuli. It is the afferent activity produced in the 
peripheral and central nervous system by stimuli that have the potential to 
damage tissue. Nijs (2012) concluded that chronic nociceptive stimuli result 
in cortical relay of the motor output in humans, and a reduced activity of 
the painful muscle. Nociception-induced motor inhibition might prevent 
effective motor retraining. In addition, the sympathetic nervous system 
responds to chronic nociception with enhanced sympathetic activation. Not 
only motor and sympathetic output pathways are affected by nociceptive 
input – afferent pathways (proprioception and somatosensory processing) 
are influenced by tonic muscle nociception as well.
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Svensson	(1996)	studied	people	suffering	from	jaw	pain	and	concluded	that	
sensory-motor interactions can be explained by a facilitatory effect of activity 
in nociceptive muscle afferents on inhibitory brain-stem interneurons 
during agonist action.Thus, generated movements have smaller amplitudes 
and they are slower which most likely represents a functional adaptation to 
experimental jaw muscle pain.

Finally, studies have shown the presence of arthrogenous muscle inhibition. 
Sedory (2007) found arthrogenic inhibition of the hamstrings muscles 
bilaterally and facilitation of the quadriceps muscle ipsilateral to the involved 
limb were noted in subjects with unilateral chronic ankle instability.

The EXSTORE® assessment system allows the practitioner to determine the 
inhibition of the patient’s dysfunction in a systematic and efficient manner. 
The system is simple to apply in practice and is ideal for chiropractors and 
manual therapists who use acupuncture and myofascial release as part of 
their treatments. 

Injury prevention
Unlike most assessment systems, EXSTORE® is also very effective in 
helping patients and athletes prevent injury. This system has been used on 
many professional athletes as a means of pre-screening and treating before 
any serious injuries can occur. EXSTORE® is useful not only in helping elite 
athletes but also can help practitioners be more specific and time efficient 
while helping patients from all age groups and levels of activity. 

Not just for chiropractors
Since this system was created, it has been taught to chiropractors, 
physiotherapists, occupational therapists, massage therapists, athletic 
therapists and medical doctors for use on all of their patients. 
The Hamilton Family Health Team in Hamilton, Ontario, which houses 
primary care physicians and nurses and serves approximately 280,000 
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patients, has asked Dr. Lombardi to teach EXSTORE® to its MDs, nurse-
practitioners and nurses. 

Dr. Ravinder Ohson, an MD from Hamilton, utilizes the assessment system 
in his own practice.

“I have used the Exstore®  system and found it to be an efficient way to 
localize the cause of the dysfunction,” says Dr. Ohson. “This has saved me 
time as well as reduced my reliance on radiology to give me the diagnosis. 
I would suggest this system to any primary care provider in the assessment 
of a musculoskeletal disorder.”

EXSTORE® has changed the way I approach patients daily. It has given 
me the confidence to accurately diagnose and treat any musculoskeletal 
complaint and I feel it would be a welcome system in any clinical practice. 

Editor’s note; Dr. Hurley does not work for, or have any interests in, Exstore®

or Dr. Lombardi.

Sources Used In This Article
Hamill	 (2006).  Biomechanical	 Basis	 of	 Human	 Movement.  Baltimore:	
Williams & Wilkin. Contant. (2003). The Efficacy Of Lumbar Spine 
Orthopedic Testing.   Le Pera et al. (2001). Clin Neurophysiol, 112(9), 
1633-1641.  	 Devor	 (1999).	 Evaluation	 and	 Treatment	 of	 Chronic	 Pain.	
Baltimore:  Williams, & Wilkins.   Portenoy RK, Thaler HT, Kornblith AB, 
Lepore JM, Friedlander-Klar H, Coyle N, Smart-Curley T, Kemeny N, 
Norton L, Hoskins W, et al. Symptom prevalence, characteristics and 
distress in a cancer population. Qual Life Res. 1994. Jun; 3(3):183-9. Nijs 
J, Daenen L, Cras P, Struyf F, Roussel N, Oostendorp RA. Nociception 
affects motor output: a review on sensory-motor interaction with focus 
on clinical implications. Clin J Pain. 2012 Feb;28(2):175-81. doi: 10.1097/
AJP.0b013e318225daf3. Review.



EXSTORE®   |   Examine and Restore Copyright © 2013 by AJL Publishing

46

Svensson P, Arendt-Nielsen L, Houe L. Sensory-motor interactions of 
human experimental unilateral jaw muscle pain: a quantitative analysis. 
Pain.	 1996.	 Feb;64(2):241-9.	 Sedory	 EJ,	 McVey	 Eric	 D,	 Cross	 Kevin	 M,	
Ingersoll Christopher D, Hertel Jay. Arthrogenic Muscle Response of the 
Quadriceps and Hamstrings With Chronic Ankle Instability. J Athl Train. 
2007	Jul-Sep;	42(3):	355–36.

Dr. Michael Hurley is a 2011 graduate of New York Chiropractic College. He is 
the owner of Middlesex Spine and Sport Clinic in Mount Brydges, Ontario. The 
clinic is a multidisciplinary office that offers chiropractic, physiotherapy, massage 
therapy and naturopathic medicine. www.middlesexspineandsportclinic.com , 
info@middlesexspineandsport-clinic.com

CHIROPRACTIC ECONOMICS: A NEW ANGLE ON ASSESSMENT
December 8, 2012

The value of a focused examination is worth exponentially 
more than any amount of treatment.

By Anthony J. Lombardi, DC

Manual medicine needs a standardized system for the assessment of 
musculoskeletal injuries to help ensure consistent quality in clinical 
outcomes.

The conventional assessment of these types of injuries has traditionally 
been performed in a vacuum.· A doctor treating a patient with elbow pain 
typically performs elbow orthopedic testing, while a patient with low-
back pain undergoes an exam that focuses on straight-leg raise (SLR) and 
sacroiliac joint (SI) tests.

Patients with non-traumatic knee pain undergo every knee orthopedic test 
imaginable until the doctor draws his or her own conclusion. Conventional 
assessment approaches often lead to incorrect interpretations of the 
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diagnostic imaging that has been ordered.
When injuries are assessed in a vacuum, there are often discrepancies 
among the different diagnoses. As a result, you order several different tests 
to zero in on the condition. You look for and expect answers in the imaging 
because the assessment wasn’t specific enough.
Practitioners often use the results of imaging to bring clarity to their 
diagnosis, yet their interpretation of the imaging results can be inaccurate.

For example: Someone with shoulder pain may have six positive shoulder 
tests. The doctor might refer the patient for an ultrasound, which reveals 
a supraspinatus tear. As a result, the doctor determines the supraspinatus 
tear is causing the pain.
One of the biggest mistakes practitioners make during musculoskeletal 
exams is that they initially assess or focus on the area of pain. Doing so 
narrows your clinical mind. Barring direct traumatic injury, the area of pain 
should be the last place assessed.

Pain is a consequence — not the cause — of patients’ problems. Nociception 
can be stimulated from different areas via a combination of
 1. Local factors like myofascial or periosteal trigger points,
 2.  Regional factors like neurometabolic segmental articular 

dysfunction, and
 3. Global factors like autonomic nervous system dysfunction.

Therefore, the assessment must be multi-dimensional in nature.

The emergence of a new consensus is changing the way assessments 
are done. A study in the Journal of Athletic Training observed that the 
musculoskeletal system is made up of basic skeletal foundations: the 
scapular girdle and pelvic girdle, which become inhibited during injury or 
dysfunction.1,2
The soft tissue and peripheral nerves connect to or interact with these 
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skeletal girdles. Also, the kinetic chain of movement in the extremities 
begins in one or both of these skeletal girdles. Therefore, longstanding 
elbow pain cannot be present without some degree of shoulder girdle 
dysfunction and/or longstanding shoulder pain cannot be present without 
some degree of elbow or wrist dysfunction.
Injuries related to soft tissue are likely not isolated to one area or one joint. 
A shoulder problem carries elbow and wrist dysfunction.3 Conversely, low-
back pain and sacroiliac pain is oftenassociated with dysfunction of the 
tissues that support the pelvic girdle and stabilize the lumbar spine.
A musculoskeletal assessment system is needed to assess global mechanical 
function of the body. This system would provide information about the 
nature of the dysfunction, the adaptability of the tissues, and the origin 
of nociception.  By doing this, treatment can be focused on correcting 
mechanical dysfunction, which in turn will address the chief complaint.

A new assessment system

Step 1:  Movement analysis. Musculoskeletal assessment should never be 
performed without an analysis of gait and functional movements. 
Watching how the body interacts with gravity is necessary when 
dealing with these types of injuries.

Step 2:  Palpatory exam. This allows you to find and appreciate areas of tro-
phic change and areas of trophedema. These regions are products 
of neurogenic inflammation from the sensory axons, which can 
trigger plasma extravasations that lead to abnormal collagen scar 
tissue formation. 
These changes are present months — even years — prior to the 
patient experiencing pain, stiffness, etc.

Step 3:  Skeletal foundation assessment. The largest component is the as-
sessment of the skeletal foundations (shoulder girdle, pelvic girdle) 
and the local assessment of tissues along the kinetic chain of 
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movement.
  The body is in a constant state of adaptation. You need to understand 

how the body works on both a mechanical and a neurometabolic 
cellular level. This way, you can learn to appreciate the nature of the 
dysfunction and how to correct the problem.

  Understand that no issue is one-dimensional. Neck pain has 
contributions from neck and shoulder dysfunction, while shoulder 
pain can be a product of neck and shoulder limitations with 
associated upper extremity adaptation.

  Conventional assessment fails because it doesn’t consider the 
kinetic mechanical adaptation of the musculoskeletal and peripheral 
nervous systems. The value of a focused assessment examination 
is worth exponentially more than any amount of treatment. It is 
priceless.

Anthony J. Lombardi, DC, is the creator of the EXSTORE® assessment system. 
He has created a multi-million dollar corporation by integrating systems into his 
multidisciplinary practice, which focuses on the management of musculoskeletal 
dysfunction. He is a consultant and treatment provider to professional athletes 
in the NFL, NHL, UFC, NCAA, and CFL. He can be contacted at info@
hamiltonbackclinic.com or through hamiltonbackclinic.com.
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MIDDLE-AGED KNEE PAIN IN MEN
A new treatment for a common problem

Health, Wellness, & Safety Magazine March 2013
By Dr. Anthony J. Lombardi

Recently, a growing number of men between the ages of 40 and 55 are 
visiting me at my office for ongoing knee pain. These men have not been 
injured in any sport, nor did they have a fall or any trauma whatsoever—yet 
they are suffering from ongoing knee pain. In the last three years I have 
developed an assessment system which reveals that when it comes to non-
traumatic knee pain or knee rehab, the problem is not in the knee but lies 
in the hip and pelvic muscles.

This new assessment system called EXSTORE® is based on actual research 
in scholarly journals. Nearly 30 years ago research in the Clinical Sciences 
Journal revealed that changes to the joint due to trauma or regular processes 
of aging like osteoarthritis, will cause the muscles surrounding the joint to 
weaken. Then 10 years later the British Journal of Rheumatology reported 
that even mild arthritis could cause muscles around the knee to weaken 
without any signs of swelling or previous injury. Lastly, in 2012 the Clinical 
Journal Of Pain came to the conclusion that proper treatment of these 
weak muscles must be done if full injury recovery is expected. What is even 
more interesting is that several studies within the past seven years from 
the Journal of Athletic Training revealed that the muscle’s weaknesses can 
routinely occur in the hip muscles during a bout of knee pain.

The research allowed me to explore this common problem of knee pain and 
formulate a system which allowed me to pinpoint the muscles which were 
not working—within seconds. This system, Exstore®, was initially created 
to better treat my patients who were suffering from knee pain. Since then, it 
has been cited in current textbooks to aid. therapists in accurately assessing 
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injuries without the need to perform countless orthopedic tests. For this 
article, I interviewed professional football player Wayne Smith who is an 
offensive lineman for the CFL’s Toronto Argonauts. I first met Wayne while 
he was recovering from a traumatic knee injury. He had recovered from the 
injury but still could not perform athletically to the standards he needed to 
in order to play pro football. “During my first experience with Exstore®, the 
Doctor was able to identify that quite a few muscles around my knee and 
my hip had basically shut down,” Wayne says. “We were able to locate those 
muscles and there was a dramatic improvement after the first session.”

The key to understanding rehabilitation of knee pain is that prior to doing 
exercises to make the joint stronger—you must identify which muscles are 
shut off and no longer working for you. Once discovered, treatments like 
acupuncture, chiropractic, massage, and physiotherapy can help you reach 
your goal of strong, pain-free movements.

Dr. Anthony Lombardi is a private consultant to athletes in the NFL, CFL and NHL, 
and founder of Hamilton Back Clinic, a multidisciplinary clinic. Dr. Lombardi 
sees patients in private practice. To find out more or arrange an appointment with 
him kindly email info@hamiltonbackclinic.com or call 905.692.4222.

PREVENTING OSTEOARTHRITIS IN YOUR KNEES
“Two main causes of osteoarthritis are: trauma and overuse, and the most 

recent discovery-muscle weakness.”
Health, Wellness, & Safety Magazine May 2013

By Dr. Anthony J. Lombardi

Have you ever wondered why some women get osteoarthirtis while 
other do not? Recent research which has been uncovered may be able to 
provide answers! It is estimated that 10% of North Americans suffer from 
osteoarthritis. Two main causes of osteoarthritis are: trauma and overuse, 
and the most recent discovery—muscle weakness. 
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Athletes and people whose jobs require repetitive motion like landscaping, 
typing or operating machinery, have a higher risk of developing osteoarthritis 
due to injury and increased stress on certain joints. Soft tissue injuries, such 
as knee ligament tears, can lead to osteoarthritis; it can also appear in joints 
affected by previous bone fractures and surgeries. Research in 2009 from the 
Arthritis and Rheumatology Journal discovered that muscle weakness in the 
thigh and hip of a person makes them more likely to develop osteoarthritis 
in their knee. What’s more: just two years ago the Osteoarthitis and Cartilage 
Journal discovered that after 2.5 years of thigh muscle weakness—women 
were more likely than men to develop knee osteoarthritis. You see, this 
muscle weakness has been studied by a researcher from the UK named 
Mike Hurley. Hurley discovered that muscles can become “shut off”—
which can cause osteoarthritis. Muscles around a joint are controlled by 
nerves which sometimes “shut off” or become inhibited over a period of 
time. They can become inhibited by previous injury, recent trauma, overuse, 
weight gain, and even after childbirth. 

Can this be prevented?
Researcher Mike Hurley suggests that if we can “switch on” muscles that 
are “off” then this would delay or prevent the onset of osteoarthritis in the 
knee. For my patients, I use the EXSTORE® assessment system which was 
actually created based on countless research papers from arthritis and 
medical journals. The system which is growing in popularity, can locate 
which muscles in the thigh and hip are “shut off” within 2-3 minutes. 
Once the muscles are located, your EXSTORE® health professional uses 
acupuncture, muscle release, or deep tissue massage to “switch on” or 
activate the muscle(s). Once the muscle is activated, you can then perform 
strengthening exercises to prevent the muscle from becoming inhibited in 
the future.

It is very important to realize that knee pain is just a symptom of a bigger 
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bio-mechanical picture. The knee joint is designed like a hinge—which is 
meant to move in a bending motion. When muscles “shut off” the knee 
begins to absorb more compressive forces which triggers an inflammatory 
response in the knee joint itself. Over time the inflammation causes knee 
pain. In this case the knee pain is the consequence of the problem, and the 
“shut off” hip and thigh muscles are the cause of the problem.

Dr. Anthony Lombardi is a private consultant to athletes in the NFL, CFL and NHL, 
and founder of Hamilton Back Clinic, a multidisciplinary clinic. Dr. Lombardi 
sees patients in private practice. To find out more or arrange an appointment with 
him kindly email info@hamiltonbackclinic.com or call 905.692.4222.
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The EXSTORE® system is a very efficient and effective way 
to screen musculoskeletal complaints, but clinical acumen 
must still be exercised at all times to recognize and rule out 
red flags for emergency problems.

Any perceived medical emergency such as but not limited 
to: stroke, chest pains, signs of deep vein thrombosis, 
fracture or dislocation and any other medical emergency 
must be referred to emergency care immediately. 

Red flags are an absolute contraindication to EXSTORE® 
assessment.

Contraindications To The 
Exstore® Assessment System
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