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The basic principle of the diagnosis

of soft tissue lesions is that by

selectively placing tension on

tissues, one can isolate the tissues

at fault by a process of deductive
zasoning

In this article | propose to outline the principles involved
in the diagnosis of soft tissue lesions. These provide a
basis for establishing a diagnosis to which an appropriate
treatment can be applied.

The tissues that |, as a physiotherapist, am most com-
monly called upon to treat are muscles, tendons, ligaments,
joint complexes, bursae etc. In order to diagnose a dis-
order of these tissues, 2 main concepts must be under-
stood:

1} The essential characteristics of the individual tissues

2} The possible causes of pain arising from these

tissues.

Essential Characteristics of the
Individual Tissues

Muscie: The cardinal attribute of muscle is that it can
exert a force in such a direction that if the sum of the
forcels) opposing it are less than that force, approximation
of its attachments occurs.

Tendon: The cardinal attribute of tendon is that it resists
forcels) that tend to separate its attachments, thereby
transmitting forcels) applied by its musclels) to its non-
muscular attachments.

Ligament: The cardinal attribute of ligament is the same
as for tendon except that it resists forcels} which tend to
separate its bony attachments.

* Mr M. Laslett is a Physiotherapist in private practice in
Auckland. He is a Graduate Member of the New Zealand
Manipulative Therapists’ Association and tutor/lecturer on its
courses.
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Joint: The cardinal attribute of a joint is that it allows the
refationships of its constituent bones to alter.

Bursa: The cardinal attribute of bursa is that it allows its
adjacent tissue planes to alter their relationship.

Possible Causes of Pain

Wyke [1] in his detailed studies of the vertebral facet
joints, temporomandibular and cricoarytenoid joints made
it clear that only 2 types of stimulation can cause the
phenomenon of pain arising from nociceptively sensitive
tissues. Excluding the possibility of pure psychogenic pain
{a rare event) and therefore assuming that all other painful
musculoskeletal states have some physical origin, it can be
¢ that pain arising from any tissue can only be caused
by chemical irritation and/or mechanical deformation. It is
recognised that emotional states can and frequently do
alter the ability to perceive pain, but this does not imply
that the emotional state is the cause of pain.

Principles of Diagnosis

Lesions of the soft tissues cause pain by mechanical
deformation, chemical irritation or most commonly a com-
bination of both. Normal tissues give rise to pain if they are
mechanically deformed to an excessive degree or for a
prolonged period of time. it is possible to experience pain in
the absence of any pathological changes. This is extremely
important in the understanding of spinal pain and is
covered later.

The more obvious examples of mechanical deformation
causing pain are derangements and dysfunction of joints,
¢ ‘lings such as oedema, and space occupying lesions
sucn as neoplasms, haematomas, cysts etc. Chemical ir-
ritation can be caused by metabolic waste products, or
breakdown of diseased or damaged tissues including ex-
travascular blood, bacterial or viral infections. If the afferent
input from chemical and/or mechanical stimulation ex-
ceeds the pain threshold, constant pain is experienced. If
the afferent input does not exceed this level, no pain is felt
until additional stimulation is applied.

This principle is the basis of soft tissue diagnosis as
described by Dr James Cyriax [2]. By selectively placing ten-
sion on tissues, that is by adding to the afferent input with
mechanical stress, one can isolate the tissues at fault by a
process of deductive reasoning. To illustrate, let us assume
that we apply static resistance to adduction of the shoulder
so that no joint motion occurs. f this reproduces the

patient’s pain, we can say that a lesion exists in those
tissues that cause adduction, namely the pectoralis major
and latissimus dorsi muscles. The lesions could be any-
where within the muscle belly or periosteal attachments of
one or both muscles. If, however, static resisted flexion is
also painful, and all other resisted tests are painless, and
the shoulder girdle has a full painless range of passive
movement, the problem can only consist of 2 possibilities:
(1} a lesion in a tissue that is both a flexor and an adductor,
or {2) two lesions, one in an adductor and one in a flexor.
Since there is only one muscle which performs solely flex-
ion {coracobrachialis} and only one muscle which performs
adduction and flexion {no muscle is solely an adductor),
then the provisional diagnosis is that there is a lesion within
the pectoralis major musculo/tendinous/periosteal unit +
a lesion within the coracobrachialis unit.

Tests for Specific Sites

The exact location of the lesion is found by palpating the
tissuels) identified, for unusual tenderness. Many areas are
normally tender and, if there is the slightest doubt, com-
parison with the unaffected side is helpful. It is imperative
to leave palpation for tenderness until the provisional diag-
nosis has been made, as tenderness is frequently referred
to or from adjacent and distant tissues. The patient will fre-
quently point to an exquisitely tender spot which is not the
site of the lesion. Treatments which are usually highly
effective are spectacularly unsuccessful when locally ad-
ministered to this spot.

If, however, an unusually tender spot within the
musculo/tendinous/periosteal unit is anaesthetised by in-
filtration with local anaesthetic, or by rubbing vigorously
{deep frictional massage), the previously painful test is
found to be painless. If the wrong tender spot is anaes-
thetised, the test remains or is even more painful.

The musculo/tendinous/periosteal units are tested by
selective isometric contraction which raises the sum of the
nociceptive input causing the selected tissues to elicit pain
or increased pain by adding further mechanical deformation
to the lesion. Sometimes pain is not the response elicited
by testing; there is merely weakness compared to the
unaffected side. Infiltration with local anaesthetic or deep
frictional massage will restore full power if administered to
the site of the lesion{s} for the duration of the anaesthetic
effect. This weakness would appear to be reflex inhibition
as distinct from a neurological deficit.

Ligaments are tested by passive stretching of each liga-
ment, each test being specific for a given ligament.
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Joints are tested for pain and loss of movement by
passive movement. If there is a loss of passive joint range
with ar without pain and no pain on isometric contraction
tests, the musculo/tendinous/periosteal units are not in-
volved. There is either contracture of the joint capsule,
adhesions of soft tissues to each other, to ligament or to
bone, or derangement of the joint. The only other
possibility is a bony block to movement which is de-
monstrable by x-ray.

It is not possible to diagnose a condition of the soft
tissues without testing:

1} Active movement to assess the patient’s willingness

to assist and to gain a general impression of function.

2} Passive movement to assess joint range.

3) Isometric contraction to test the musculo/ten-
dinous/periosteal units.

4} Passive stretches which specifically stress ligamen-
tous structures.

5) In spinal conditions, repeated movements and sus-
tained postures. In the spine it is impossible to isolate
individual ligaments and musculo/tendinous/peri-
osteal units as they often span many joints making it
difficult or impossible to know precisely which
tissues are giving rise to painful responses.

There are 3 basic syndromes which should be under-
stood so that a logical progression from diagnosis to treat-
ment can be made. This is especially important in spinal
conditions because of the difficulty in testing and therefore
in making a specific diagnosis. These 3 syndromes are
postural pain, dysfunction, and derangement.

Postural Pain

Postural pain implies no pathology but consists of pain
arising from tissues that are mechanically deformed in cer-
tain positions or during certain activities. For example, the
patient with low back pain who experiences pain only while
sitting or bending for a period of time. Standing, walking,
running and lying down cause no pain. On examination no
limitation of movement can be found nor is any movement
painful. It is only the posture of lumbar flexion which is sus-
tained that gives rise to pain.

The diagnosis of postural pain, due to sustained me-
chanical stressing of the tissues posterior to the flexion/
extension axis of movement, is made essentially through
the history and lack of clinical findings. The treatment is
postural correction, i.e. sitting with a moderate degree of
lordosis, and retraining of work and recreational habits.
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Dysfunction

. Dysfunction implies a disorder of function and refers to
soft tissue lesions within, and/or contracture and shorten-
ing of, the tissues supporting and moving the joint. Pain is
felt on certain movements and often there is a postural
component. .

Clinically, there may be a loss of passive and active
range of movement, pain with, or inhibition weakness of,
the isometric tests, and/or pain on stretching certain liga-
ments. The treatment is stretching of shortened and con-
tracted tissues and promotion of healing of any lesions dis-
covered through testing.

Derangement

Derangement refers to the altered alignment or structure
of joints. There are 2 basic varieties: intrinsic — such as
meniscal tears, loose bodies, disc prolapses etc.; and ex-
trinsic — subluxations and dislocations. There may be a
co-existing dysfunction and there will certainly be a
postural element.

Diagnosis is made by examination of the history and by
clinical examination of passive and active movements.
Often derangement is obvious visually, e.g. shoulder dis-
location, acute lumbar kyphoscoliosis, ‘wry neck’ etc. The
treatment is either to remove the offending tissue or to
manipulate it into its proper place, and to treat any co-ex-
isting dysfunction. In the case of spinal disorders, any
postural problem that may predispose towards recurrence
should be corrected, or in the case of dislocation, tissues
that support the joint should be strengthened or modified
{by surgery} if necessary.

It is obvious that manipulation, traction, ultrasound,
shortwave diathermy, abdominal exercises, injections,
surgery, analgesics or anti-inflammatory medication will
not solve or prevent recurrence of a postural pain. Similarly
analgesics, anti-inflammatory medication, muscle streng-
thening exercises, shortwave diathermy, ultrasound, or
counselling will not resolve a prolapsed intervertebral disc.
The treatment must fit the problem.

It is essential to have a good knowledge of the anatomy
and biomechanics of the tissues and structures in gquestion
and to follow a system of history-taking and clinical
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assessment which is based upon a knowledge of what
these tissues and structures do and what pathological
changes are possibly involved. If such a diagnostic system
is followed meticulously, it will be apparent that
musculoskeletal diagnosis can be objective and scientific
rather than some form of mystical art as is sometimes sug-
gested.

In summary, it is necessary 10 point out that to evaluate
this system of diagnosis properly and use it effectively, the
2 volumes of Cyriax [2,3] are essential reading. While |
personally disagree with much of his attitude to the
diagnosis and treatment of spinal disorders, his basic
diagnostic system and management of disorders of the
limbs is brilliant. The history-taking and examination routine
which Cyriax advocates and which is briefly and in
described above, is more time-consuming than is u.oemy
expected for musculoskeletal problems. However, in the
long run enormous time savings are gained, solely because
accurate diagnoses are usually made and appropriate
treatment can be given.

| use this system in a busy practice with every patient
and find that most complicated conditions can be
diagnosed and treated effectively, and if treatment is
unsuccessful, a meaningful referral back to the general
practitioner can be made with some sort of recom-
mendation or proposed plan of action. Patients who have a
functional problem or who are suffering from ‘compensitis’
sooner or later develop contradictions and discrepancies
between history and resuits from examination and
treatment, and can often be weeded out at an early stage. |
am sure that if this system was used more widely, much
time would be saved and the frustration and despair that
often accompanies the management of musculoskeletal
problems would be avoided. -
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