MRI and X Ray examination workshop

Know the beast and tame it.
A workshop for the Osteomyological association given on September 4th 2022 by
Paul Manley M.A.O (Manip), D.O. (ESO 1980), Royal Society of Medicine.
What is normal appearance?
It is vital to know what looks normal first. Then when something doesn't look normal to try to decipher why it is not normal.
Then to refine your observations down to a possible diagnosis.
The diagram below illustrates the terminology of anatomical directions.

Examples of normal appearance:

Left panel shows the Lumbar spine from the
side (lateral). You can see that the disc
spaces are even in height and the vertebral
bodies are square. The facet joints are
healthy with no sign of calcification. The
spaces between the spinous processes are
adequate. The contour of the anterior aspect
of the spine is even with no bumps or crows
beaking.
Right panel shows the Lumbar spine form
the front to back (a-p). The column is straight,
the sacro-iliacs are horizontal and
symmetrical. The transverse processes of L5
are not showing any increased density where
they abut the sacrum. All appears normal.
We will be mainly looking for disc bulges and
herniations. Compression fractures of the
spine both old and recent are not
uncommon. Other things to look out for are
areas of density loss and the healing of
fractures.

Left panel shows the normal cervical
spine from the front-back (a-p)
It is straight, good disc heights and no
obvious signs of increased density in the
facet joints.
Right panel shows the normal cervical
spine from the side (lateral). Disc spaces
are good, normal curvature, some areas
of increased density on the posterior
surfaces of the vertebral bodies.

The left panel shows the Thoracic or Dorsal
spine from the side (lateral). The disc spaces
are normal with no bulging into the spinal cord.
The anterior curvature is a little extreme but
quite common. There are no ‘crows beaks’ on
the anterior of the vertebral bodies.
The right panel shows the Thoracic spine from
the front-back (a-p).
It is straight and the disc spaces are good.

A-P view of the left shoulder. The joint spaces
of the acromion and the acromio-clavicular
joints are good. There is no calcification or loss
of density. There is no sign of old fractures.

The left panel shows the elbow
from the front-back (a-p). The
Olecranon process is intact. The
Radial head is intact and shows no
sign of increased density or misshapenness.
The right panel shows the elbow
from the side (lateral) in flexion.
The Olecranon and Radial head are
intact, well aligned with no signs of
increased density.

A-P of the normal left wrist. The alignment of the carpals is good. The
metacarpals and phalanges show no signs of fractures and the finger joints
are healthy although showing minor signs of joint space loss.

Normal hip joints. The joint spaces
are good. There is no distortion in
the femoral neck. There are no
osteophytes. There are signs of
some increased density in the
acetabulum with a small amount of
‘lipping’ on the lateral aspects.

The left panel shows the knee from
front to back (a-p). The alignment
is good, there are no signs of
increased density and the joint
space is very good.
The right panel shows the knee
from the side (lateral). Joint space
is good, the ACL promontory shows
normal density and shape. The
posterior surface of the Patella is
clean with no extrusions superiorly.
There are no signs of ‘joint mice’.

These shots show the normal left ankle. On the right is
an a-p and the left shows the lateral view. Note the
joint spaces between tibia and talus as well as the joint
between the fibula and talus are good. There is no
calcification present in the joints and the alignment is
good.

The metatarsals and phalanges of the right foot (inferior view).
No sign of fractures and the joint spaces are normal. Note the sesamoid bones on the
underside of the big toe.

Pathological
Types of fractures

Fracture healing
When there has been a fracture it is as if the bone adjacent to the fracture ‘melts down’. This enables the repair process to
become active. Osteoclasts and trabeculae spring into action. There will be swelling around the fracture. A ‘callous’ forms as a
tough bulge in the bone whilst the repair process completes. Dependent on the alignment of the bone ends the repair will either
result in a normal alignment or in a distorted alignment. The initial process of repair is rapid, occurring over a few weeks. It is
during this period that it is vital to ‘set the bones’.
This is achieved in two ways manually.
1. By manually reducing the swelling using skilled pressures and cooling.
2. By placing slow stressors through the bones to help with alignment.
3. By removing any movement limiting contraptions as soon as advisable.
4. To promote weight bearing in the final period of repair.
5. To stretch and mobilise the soft tissues which operate the joint.
All too often the Orthodoxy is way too slow and just
leaves the fracture to repair all by itself. This often
results in permanent deformity amongst other things.
The trabeculae align themselves to the direction of
forces traversing the bone. Thus when looking at x rays
they can be seen displaying the lines of force passing
through them. Osteoclasts secrete bone.
NB: In older people the repair process can be very slow
and can even stop all together. This is called a recurrent
fracture. It will respond to extra stimuli and also to
increasing the hormonal levels in the body.
There used to be a specialised NHS unit which applied
strong magnetic fields to such cases with great success.
It was discontinued through lack of funding many years ago. Trabeculae are responsive to both mechanical force. Magnetic

fields, vitamin C and the usual dietary mineral requirements such as calcium and phosphorous. If the kidneys and ro the
parathyroid glands are weak then repair is slowed dramatically.
The most common fractures that I have seen are clavicle, wrist, radius, ulna, fingers and toes, fibula, 5th metatarsal, humerus,
femur, nose, compression fractures in the spine, scaphoid and lunate, jaw and cranium.

This patient was a drummer who had fallen and fractured his left
scaphoid. The x ray was taken 5 years prior to his visit to me. He had
been suffering pain ever since to the point where it was now
impossible to perform. He had forgotten about the fracture. After two
sessions his symptoms were fine. He had brought his x ray and I could
see the fracture. This illustrates the importance of post-fracture
mobilisation even years later. The ligaments had become constricted
and there was an adhesion between scaphoid and radius. He was
astonished at his recovery.

When the MRI first started to be used the Australians took a selection of males between the ages of 35 to 50 and examined for
evidence of disc health. They found that of 50% of those that had experienced disc related symptoms showed signs of disc
protrusion. In the other group who had never had symptoms they also found that around 50% had signs of old disc protrusion.
They concluded that the best guide for whether or not to operate were the symptoms and that just because signs of disc
protrusion were present did not necessarily mean that the symptoms were directly related to disc protrusion.
What are the signs and symptoms of disc protrusion?
1. Lumbar discs: Not all sciatica is caused by the disc protruding. For example piriformis and deep gluteal spasm. Even tumors
and post-operative adhesions in the pelvis can cause sciatica.
Symptoms are pain down the leg. It can be in the back of the thigh and or the calf. The pain is excruciating. It can be constant or
shooting (lancinating). It can be aggravated by sitting and relieved by walking although not when severe. There will be numbness
of the outside of the foot with pins and needles alternating between normal sensation and such parasthesiae.
There may be cramp in the affected muscles.
To determine the position of the entrapment use the following principle: If the pain is high up the leg then the entrapment will
be in the buttock or back of mid-thigh, if further down then it is more likely to be from the disc.
The reflexes should always be tested (demo).
Reflexes will be absent with disc protrusion. We must be careful with our conclusions when testing. Some people have zero
reflexes so symmetry of response is important. Both sides should react equally. The knee jerk and achilles reflexes are the most
important affected. They can range from dull to absent. The Babinski can also be tested to exclude upper motor neurone
involvement.
One can double check a dull or absent reflex by using reinforcement.
The upper lumbar discs can also prolapse. This tends to give pain along the femoral nerve and or the lateral aspect of the leg.
The thigh muscles become wasted rapidly and usually pins and needles along the thigh is present. It can be easy to confuse this
pattern with hip joint pain because they both tend to follow the same path.
2. Cervical disc prolapse
This condition is fairly rare compared to Lumbar disc prolapse. The signs and symptoms vary in accordance with which disc is
involved. For example the Median nerve produces parasthesia whereas the Radial nerve produces pain. The radial nerve can
produce muscle weakness in the forearm extensors. The Ulnar nerve is more likely to be affected by compression along its route.
Testing the reflexes is very important. Bear in mind that where there is nerve irritation the reflexes may be dull or absent
without this sign meaning that disc compression is the cause.
One can double check a dull or absent reflex by using reinforcement.

The left figure is an MRI of the lumbar spine. You can
see the disc protrusions at L4 and L5. There is
encroachment into the spinal canal which is moderate
but enough to cause sciatic symptoms.

The left figure is an MRI of the lumbar spine. You can
see the disc protrusions at L4 and L5. There is severe
encroachment into the spinal canal and will cause
cause sciatic symptoms.

Before and after decompression. On the left figure
you can see the disc bulge between C5 and 6. After
manual treatment of manual traction and
mobilisation the disc has retreated.
In this position adjacent to the spinal cord there was
a risk of paralysis. The patient would have
experienced Median nerve symptoms
predominantly.

Diagram of compression points and parasthesiae.

The importance of locating the source of
compression.
The figure illustrates the various points of possible
compression to the nerve supply of the arm and
hand.
Median nerve:
Disc
1st rib
Thoracic outlet
Brachialis compression
Deep forearm flexor compression
Hypertonus of flexor carpi superficialis
Carpal tunnel
Tension in thenar muscles and opponens pollicis
Leaning on the carpal joints, beat hand, vibrations
from tools.
Ulnar nerve:
Disc
1st and 2nd rib
Cubital tunnel
Lunate and pisiform
Hypertonus of tendon attachments at the lunate.
Leaning on this point (crush)
Radial nerve (rare):
Disc
2nd and 3rd ribs
Hypertonus in the muscles of the scapula
Leaning on the inside of the arm (porters tip)
Disorders of the Radial head
Hypertonus of the forearm extensors
Damage to mid and distal radius (starsky)
Handcuffs

The figure on the left shows the areas of sensory loss in the
hand due to nerve compression. One must not place over
reliance on nerves conduction tests they often do not register
impairment and when they do they do not locate the source
of impingement accurately.

Spondylosis and spondylitis what do they mean?
Cervical spondylosis is a degeneration of the spine and disks in your neck. It is a general term for the situation that occurs in your
neck area. It is an arthritis of the joints (the spaces) between
the vertebrae in the neck.
Spondylitis is inflammation of the facet joints of one or
more vertebrae. Osis being a permanent change in the
shape of something and Itis being an inflammation of
something.
The figure on the left illustrated the stages of facet joint
degeneration.
B and C: This is where spondylitis will appear.
D: Is where permanent bony change will begin.
Many patients have a frivolous diagnosis of spondilitis when
there is merely some inflammation present which can come
and go depending on the mobility of the joints involved.
The longer a joint remains adhered and under mechanical
pressure the more likely it is that x ray appearance will show
the reaction of the capsular ligaments to this pressure.
Spondylosis can also occur on the opposite side to a long term adhesion. This is because of excess movement beyond the facet
joints normal range. It will be palpable on the convex side of a spinal curve. It feels like a bony bulge. This can be mistaken for a
displaced vertebra so one should take care if one decides to manipulate the vertebra.

Sciatica is often mis-diagnosed.
All too often a patient comes to see me having been told that they have
sciatica. They are told this by all sorts of professionals. The most frequent
mistake is made when the patient has pain along the IT band (ilio-tibial
tract). This runs down the outside of the thigh. This can be caused by
pressure on the lateral femoral cutaneous nerve, meralgia paresthetica (MP)
and may cause tingling, numbness, and a burning pain in the outer part of
the thigh. A trapped nerve in the third vertebrae in the lower back (L3) may
cause pain to radiate to the outside of the thigh. L3 might also refer pain
and parasthesae to the front of the thigh. There have been patients with a
sciatica diagnosis which due solely to a painful heel. Sometimes their pain is
just due to tension in the deep calf muscles, sometimes by deep tension in
the anterior peroneal muscles (shin splints). so beware of mis-diagnoses,
examine, cross examine and decide for yourself.
With a genuine irritation to the sciatic nerve the areas of nerve compression
are illustrated here in green. From the top are the discs which may be
bulging or ruptured. Or it can be the erector spinae muscles are damaged
and inflammed or both disc and muscle. The inflammation is accompanied
by muscle spasm and due to their proximity to the sciatic nerve roots and
will cause intense sciatic pain.
In the buttock, muscle pulls and tension in the piriformis and or the deep
gluteal muscles will entrap the sciatic. The sciatic is as thick as a thumb in
this area and so is very prone to compression.
In the mid-thigh the sciatic emerges from a deep position to a superficial
position where tension in the hamstrings can compress it.
The deep calf muscles especially behind the knee and when the knee is
swollen behind can also compress it. The calf muscles themselves can give
intense pain often mistaken for sciatica.

A disc pattern may well involve all of these areas of compression simultaneously. The main clue is whether parasthesiae are
present and whether the L3 and L5 reflexes are intact, dull or absent.
A patient showed me her MRI from two years prior to her first visit. It showed a right-sided bulge and small rupture. She had
sciatic symptoms which cleared up after the first session. She then got another MRI and it revealed that the bulge had retreated
by 50%. This was nothing to do with my treatment but was simply illustrated the tendency for self-healing of the bulge.
The process of getting a scan:
Patient goes to GP. GP refers for an Xray or scan. The scan is completed then it goes to the radiologist for a report. The report is
summarised and sent to the GP who then informs the patient of the results. If a diagnosis is possible then the patient is referred
to an appropriate specialist.
More and more GP's are relying on scans rather than primary diagnostic skills. Such as signs and symptoms. Often signs and
symptoms will differentiate between dangerous pathology and non-urgent pathology. They will guide the patient to
physiotherapy or to a rheumatologist or neurologist or to drugs.
Self referral
How to bypass the wait for a scan or specialist opinion.
Often the specialist working in the NHS will have a private practice also. This is part of their contract that they be allowed to do
this. Private medical practice exists in parallel with the NHS. It enables surgeons to practice more independently of NHS targets
and allows more direct one-to-one care for patients.
Therefore once a patient has the name of their NHS specialist tell them to contact the specialists secretary and ask for details of
their private practice, phone number etc and make contact. When faced with a long wait for their initial NHS appointment they
can accelerate this by paying for a private consultation. The specialist will then prioritise the case within the NHS system.
There are also private screening establishments with their own X ray and MRI facilities. A central resource can be found here:
https://uk.scan.com/
Scans vary in price dependent on the area of the body, location of facility and quality of scan. Generally if the patient shops
around they can get a bargain. The patient then takes the results to the GP or specialist as mentioned already and gets an
acceleration to their process.
It is vital that the patient knows the 'red warning signs' which will differentiate between non-urgent and emergency conditions.
For example the Italian boxer:
Luca had left sided Sciatica with numbness on the outside of the left foot. He had been suffering for two months. The pain was
severe. Following two treatments the sciatic radiation had reduced to almost zero, lower back pain persisting. At the fourth
session the sciatic pain was returning. He had been to the GP and had been prescribed the usual pain killers which were not
helping. He had been scanned with no comment of significance given. He was told to come back in a few weeks hence his
urgency in seeing me. I persuaded him to get a copy of the MRI and report. I told him to contact the radiology department of the
hospital and order the copy. A week later I saw the MRI. He had a central bulge and rupture of the L5-S1 disc. I told him that this
needed an operation asap. He spoke to his friend in Italy who was an orthopedic surgeon and decided to go to Italy for an
operation. I knew that any further delay might be dangerous so I told him to go to the GP with the description of his symptoms. I
added in a 'red flag' which although was a lie it could easily have been the next stage of his symptoms. The 'red flag' was that he
was losing bladder control. This had the desired effect of getting him into a and e that evening and an operation was
immediately performed. He was out of pain by the time he regained consciousness and has remained that way since. The GP
had previously been ignoring his symptoms. The GP had not seen the MRI and the report had not noted the dangerous bulge.
Why are GPs so busy?
Between 1995 and 2004, while the total number of GPs grew by 15%, the proportion of part-time GPs rose by 12% to 26%.
Hours worked per week if part-time: males: 34 hours and females: 29 hours.
The BMA safe limit is based on 'routine' consultations - and warns that for consultations involving 'long-term, complex or mental
health conditions' anything more than 15 per day could be unsafe. The average length of GP consultations in the UK is 9.2
minutes, one of the lowest among economically advanced nations. This amounts to 2.3 hours of work per day for 25% of the GP
workforce. This figure does not include phone consultations. Therefore our impression that GPs are overworked can be turned
on its head. I suppose that paperwork and administration of their practice eats up a lot more time but it still does not detract
from the fact that they do much less clinical work than could be conceived as efficient.
Many years ago I read a 'classified' document from the ministry of health. It described the birth of the NHS. It stated that prior to
the NHS GPs were going out of business. There had been a rise in the number of charitable hospitals. This meant that their
patitents could now get free care. The GPs were all private in those days, the population was poor thus their practices were
running out of patients. In order to save the GPs the NHS was proposed which gave the GP a guaranteed income. Part of the
contract included the ability for GPs to continue their private practices in addition to their NHS jobs. I read that the average
number of consultations performed at the time of the report was 43 per week. They were contracted to work 15 hours per week.
So our perception of the overworked GP should be tempered by these facts.

Serious pathologies
Cancer
By this is meant life threatening pathologies such as tumours. An MRI
can readily spot tumours as unusual shapes and deformities either in
the organs or in the bones and muscles. In this way it is superior to x
rays.
The main thing to look out for with bones are areas of lessened density
and deformities of the shape or contour of the bone.
The figure on the left shows the position and appearance of the main
types of cancer which can afflict the bones.

A giant cell tumour of the knee. Note the dark area which is a
result of the loss of density in the area occupied by the tumour.

Osteoporosis of the lumbar spine
Note the dark areas showing loss of bone density.

Osteoporosis in the hand and fingers
Note the loss of density (dark areas)

Osteosarcomata
These are the most
dangerous of all bone
related tumours.They can be
primary or secondary
(metastasised)

Spondylolisthesis
You can see that the vertebral body has slipped forwards thereby
placing pressure on the nerve roots adjacent. This is a result of this
congenital weakness known as ‘pars imperfecta. One should never
put pressure anteriorly on such an unstable structure.

Types of 'scans'
An X-ray is a quick, painless test that produces images of the structures inside your body — particularly your bones. X-ray beams
pass through your body, and they are absorbed in different amounts depending on the density of the material they pass through.
When I was working with my Father we often took x rays so I gained much knowledge from examining them. I made many
measurements of the leg lengths of our patients and developed a method of assessing whether the apparent discrepancies were
clinically significant or not. After analysing many standing x rays it appeared that a leg length difference of up to 1/4 inch was
normal. That greater leg length differences were compensated for in the sacro-iliac joints up to 1/2 inch. Any more than that
and the sacrum will tilt and a scoliosis can occur. Measuring leg lengths by using a tape measure was far too inaccurate. Many
practitioners make a fuss about orthotics and heel lifts to no avail based upon such spurious estimates.
Fluoroscopy is a medical procedure that makes a real-time video of the movements inside a part of the body by passing x-rays
through the body over a period of time. X-rays are a form of ionizing radiation
CT scans use X-rays while MRI scans use strong magnets and radio waves. A CT scan is generally good for larger areas, while an
MRI scan produces a better overall image of the tissue under examination. Both have risks but are relatively safe procedures.
PET scans are a type of test that create 3 dimensional (3D) pictures of the inside of your body. PET stands for positron emission
tomography. The PET scan uses a mildly radioactive drug to show up areas of your body where cells are more active than normal.
It's used to help diagnose some conditions including cancer.
CT perfusion is typically used to:
Evaluate acute stroke.
Assist with selecting patients for thrombolytic therapy following a stroke by identifying brain tissue at risk of infarction or
permanent injury by lack of an adequate blood supply.
Evaluate vasospasm, a sudden blood vessel constriction that may arise from a subarachnoid hemorrhage, in which bleeding
occurs in the space between the two membranes surrounding the brain, known as the dura mater and arachnoid membrane.
assess patients who are candidates for surgical or neuroendovascular treatments. The technique employs special catheters (long,
thin tubes), some containing special instruments, that can be manipulated into the area of vessel blockage to dissolve or
dislodge a blood clot.
Diagnose and assess treatment response in patients with a variety of brain tumors.
What is the difference between a scan and an ultrasound?
Ultrasounds have some limitations to the structures they can find, and this is usually limited to internal organs. Ultrasounds are
not typically ordered for images of bony structures.
An ultrasound scan, sometimes called a sonogram, is a procedure that uses high-frequency sound waves to create an image of
part of the inside of the body. An ultrasound scan can be used to monitor an unborn baby, diagnose a condition, or guide a
surgeon during certain procedures.
Doppler ultrasound: This is a special ultrasound technique that assesses the movement of materials, like blood, in your body. It
allows your provider to see and evaluate blood flow through arteries and veins in your body. Doppler ultrasound is often used as
part of a diagnostic ultrasound study or as part of a vascular ultrasound.
Transcranial Doppler (TCD) ultrasound is a painless test that uses sound waves to examine blood flow in your brain
How to view scans
These days scans (MRI and x ray etc are mostly digital).
These can be viewed online or on a CD/DVD. Usually there is a password required to access them so make sure that you get this
info from the patient. Often the password is written on the CD/DVD. Sometimes an online scan will be a file for you to download
or it may be a 'stream'.
The scans will either come up straight away as a file list generally grouped by area of scan. Sometimes you must open a filelist
from the menu tab. You can zoom in, lighten and darken and save them to your computer. When I see something noteable I will
save the picture, bring it into photoshop where I can see it in more detail. I will then make markers on the images such as circles,
arrows and text. I will then upload this as a report to my website for the patient to see. They can then send this to their GP or
specialist where appropriate.

Oddities

Conclusion
Thank you for attending this workshop. I hope that I have at
least given you a good grounding in what is normal and what is
not.
It is our role primarily to be presented with scans of bones and
joints. This is mainly because these are the sort of conditions
that will present to us.
Next year I have been asked to do 7 workshops on
manipulation. It will include manipulative and no-manipulative approaches.
I will be covering:
The cranium (Enhanced cranial technique), Neck shoulder and traps, Shoulder joint, arm, elbow, wrist, hand and fingers,
Dorsals and ribcage, Lumbar and sacro-iliac, Hip, knee, ankle and foot/toes, Long lever articulation and micro-articulation
I hope that you will join me for this journey through the body.
Thank you,
Paul Manley

