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Chapter 9

Lumbar and thoracic spine
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Back pain is a persistent and costly problem for
society today. It is estimated that approximately
70% of Americans will have back pain at some
point in their life.1 For many people these condi-
tions will occur more than once. The direct and
indirect medical costs of low-back pain (LBP) are
staggering. In 1991 it was reported that these
costs equaled somewhere between $50 and $100
billion per year in the United States, with more
recent studies showing these costs increasing.2,3–5

Attempts have been made to identify which treat-
ments are most cost effective in dealing with this
pervasive musculoskeletal disorder, but studies
have yet to come away with a clear determina-
tion.6,7 Other countries also report a high inci-
dence of LBP indicating this disorder places a
high economic burden on the health care system
worldwide.8–12

The causes of LBP are poorly understood and
treatment for the condition can be inadequate.
For many years LBP was thought to result primar-
ily from structural disorders, such as herniated
discs.1 While herniations do exist in some cases,
many LBP complaints do not involve disc patho-
logy. For numerous cases there is no easily iden-
tifiable structural or organic cause for the pain.



It is becoming increasingly clear that LBP pro-
blems are multi-dimensional, involving anatomy,
biomechanics, and important psychosocial fac-
tors.1 In fact, a back pain diagnosis is often depen-
dent on the theoretical perspective of the health
care practitioner treating the condition. In general,
the type of health care specialist chosen mainly
determines an individual’s treatment options.13

In LBP, these options run the gamut from surgery
to soft-tissue therapy.

Despite the fact that a large percentage of the pop-
ulation develops back pain, the ability to effectively
treat this problem has lagged. A large percentage of
patients report dissatisfaction with the quality of care
they receive for back pain.14,15 This is one of the pri-
mary reasons that individuals seek help from various
alternative therapies, such as massage. Non-specific
back pain often has a muscular origin, resulting from
hypertonicity or myofascial trigger points.16,17 Mas-
sage is an ideal therapeutic intervention in many of
these cases.18–23

INJURY CONDITIONS

NEUROMUSCULAR LOW BACK PAIN

Description

Muscular dysfunction is one of the most common
sources of LBP and can lead to alteredmovement pat-
terns as well as postural stress in both standing and sit-
ting positions. The postural distortions that occur in
the spine have led clinicians to focus on the bones of
the spine as the root of the problem, with an asso-
ciated emphasis on joint pathology.24 In a large num-
ber of cases, however, the problem is muscular in
nature, with postural changes a result not the cause.

Myofascial trigger points in muscles such as
the quadratus lumborum, erector spinae, multifidi,
and other short intrinsic muscles of the spine cause
pain referral patterns in the back. A sudden and
awkward loading movement or trauma often acti-
vates trigger points. Perpetual trigger points can
become a chronic source of back pain if they are
not properly neutralized.25–27

In some cases, a seemingly benign activity, like
reaching down to pick up a pencil, can cause acute
muscular back pain and the development of

subsequent trigger points. In these cases, lumbar
musculature is close to a level of fatigue, and all it
takes is a little bit of additional stress to cause over-
load and subsequent dysfunction. This kind of injury
often results from the combined motions of lateral
flexion and rotation, which put the lumbar spine
in a mechanically disadvantaged position.28 Recent
studies in spinal biomechanics indicate that neuro-
muscular pain and acute back injury often start with
dysfunctional coordination between muscle recruit-
ment and fascial tension in the lumbar spine.29,30

Constant neuromuscular tension can produce a
number of postural distortions. These postural distor-
tions, conversely, can produce excess neuromuscular
activity and create muscular imbalance. For example,
the quadratus lumborumcanbe the cause of an appar-
ent leg length difference because the muscle pulls
superiorly on the pelvis. The difference in leg length
can then cause neuromuscular dysfunction in the
lumbar muscles, especially the quadratus lumborum.
A cycle of pain and discomfort is the result.

Due to the nature of motor learning, movement
and dysfunctional postural distortions follow a pat-
tern that, once set, tend to be repeated.31 Patterns
of pain or dysfunction occur in the same location
repeatedly, especially in the stabilizing postural
muscles of the spine. Individuals with back pain
regularly describe an area to which the pain always
returns whenever their problem flares up.

Biomechanical ramifications of muscular dys-
function, while sometimes subtle, can have far-
reaching effects. Movement of the spine is an
integrated process of motion between each of the
different functional segments. Restricted motion at
one vertebral segment (from either joint pathology
or soft-tissue dysfunction) can increase or decrease
motion at another segment. The subsequent lack
of proper coordination leads to mechanical overload
and neuromuscular dysfunction of the numerous
thoracic and lumbar muscles.32

Treatment

Traditional approaches

For many years bed rest was a treatment suggestion
for muscular LBP. That idea has changed as evidence
now suggests that bed rest is more detrimental
than helpful.1,33 Prolonged immobilization appears
to cause further muscle splinting and limitations to
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improved range of motion, despite the initial pain
relief that may be felt during the rest. A complication
of prolongedbed rest for back pain is the development
of deep vein thrombosis in the lower extremity.34

Non-steroidal anti-inflammatory drugs (NSAIDs)
are used with great frequency for neuromuscular
back pain. In many cases there is no muscular
inflammation, even though muscle is the primary
pain-producing tissue in the condition. The ratio-
nale for use of anti-inflammatory medications is
then questionable. The detrimental effects of pro-
longed NSAID are a factor in reconsidering this
approach. Corticosteroid injections are also used
for their anti-inflammatory and pain management
properties.35,36

Physical medicine approaches, including exer-
cise, stretching, or educational programs, have
met with clinical success.37,38 Physical intervention
along with the active involvement of the patient
are important components of this approach.Manip-
ulation and joint mobilization also achieve favorable
results in many cases.

Soft-tissue manipulation

General guidelines While there is a limited
research base for clinical massage, LBP is one area
that is studied more than others. At this point the
evidence is strong that massage is very helpful in
neuromuscular LBP problems.18,19,21,39 Myofascial
techniques are a great way to start treatment of
neuromuscular back pain. They are generally per-
formed before lubricant is applied and produce an
initial soothing sensation for the client. In addition,
neurological responses in the fascia encourage
reductions in muscular tension.40 Myofascial tech-
niques can be followed up with effleurage and
sweeping cross fiber treatments to the back muscles.
These techniques are effective at reducing super-
ficial muscle tension, increasing tissue circulation,
and enhancing pliability in the subcutaneous fascia.
As treatment progresses pressure levels can increase
to access the deeper muscles. Increasing pressure
levels enhances the neurological and mechanical
effects that help reduce tension throughout the
spinal muscles.

Various deep and specificmassage techniques are an
excellent method for treating the muscular tension
that is at the root of neuromuscular LBP. Static

compression, deep longitudinal stripping, pin and
stretch, and active-assisted massage techniques are all
effective methods for addressing neuromuscular back
pain. Each of these techniques can be modified with
different positions or methods to address specific
muscles.

Suggested techniques and methods The sug-
gested treatments section is expanded here to
provide more attention to the different techniques
that can be used to address the muscles in this
area. Yet, this selection is only a small fraction of
the many approaches and variations that are used
to treat LBP.
A. Myofascial approaches These techniques can

be performed in many areas of the lumbar or
thoracic regions. The primary goal is to place a
moderately light tangential (tensile) force on the
subcutaneous fascia. Pulling the fascia in multiple
directions enhances its pliability. Place the hands
lightly on the client’s back in the region where
the myofascial stretch is to be applied. Pull the
hands apart to take the slack out of the tissue and
apply a light degree of tensile (pulling) force
between the hands (Fig. 9.1). Once there is a
slight degree of pull between the hands, hold this
position until a subtle sensation of tissue release
is felt between the hands.

B. Effleurage and sweeping cross fiber These
techniques are some of the most effective methods
for achieving relaxation of the superficial back
muscles. They also produce extensibility in the
superficial fascia. Effleurage is performed with
long gliding strokes parallel to the muscle fiber

Figure 9.1 Myofascial techniques on lumbar area.
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direction. The cross fiber techniques sweep diago-
nally across the primary fiber direction of the
muscles. Perform both throughout the low back
(Fig. 9.2). Increasing levels of pressure are used
to access deeper muscles.

C. Deep longitudinal stripping to spinal
extensors Deep stripping techniques are applied to
the erector spinae and spinal extensor muscles.
Use a broad contact surface of pressure at the out-
set, especially if there is a greater degree of tension
in these muscles. After relaxation of superficial
tissues and to work more specifically on particular
regions of the muscle, apply the stripping techni-
ques with a small contact surface pressure, such as
the finger tips, thumb, or pressure tool (Fig. 9.3).

D. Deep longitudinal stripping on quadratus
lumborum The client is in a prone or side-lying
position. Use the thumb or fingertips to perform
a longitudinal stripping technique on the quadra-
tus lumborum (Fig. 9.4). Use stripping motions

from the iliac crest to the transverse processes, iliac
crest to twelfth rib, and transverse processes to
twelfth rib as the quadratus lumborum has fibers
running in all these directions. When working
from lateral to medial on the fibers running from
the iliac crest to the transverse processes, apply
pressure deep enough to treat up under the lateral
edge of the erector spinae muscle group. However,
use caution not to apply too much pressure
directly against the tips of the transverse processes.

E. Static compression To reduce muscular
hypertonicity in a specific location, use static
compression methods. With greater muscle ten-
sion, use a broad contact surface first such as the
back side of the hand, palm, or fist. To treat more
localized areas of tension or specific myofascial
trigger points, use static compression with a small
contact surface directly on those areas of increased
tension (Fig. 9.5). Pressure maintained for 8–10
seconds is usually sufficient to achieve a reduction
of muscle tension.

F. Deep stripping in lamina groove Numerous
intrinsic muscles of the spine are difficult to treat
unless deep specific work with a small contact
surface is applied. Use the thumb, finger tip, or
pressure tool to apply deep longitudinal stripping
techniques to these muscles in the lamina groove.
A hand position that uses two thumbs is the most
effective way to perform this technique. This tech-
nique can be performed moving in a superior or
inferior direction. The thumbs are positioned at
right angles to each other. One thumb applies
pressure against the spinous processes, while the
other is applying pressure forward in the direction

Figure 9.2 Sweeping cross fiber to lumbar muscles.

Figure 9.3 Deep stripping on erector spinae.

Figure 9.4 Deep stripping on quadratus lumborum.
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that the hands are moving (Fig. 9.6). Pause and
repeat short stripping movements on any areas
where increased muscle tension is palpated or the
client reports greater tenderness.

G. Pin and stretch for quadratus lumborum
This technique uses the pin and stretch concept
along with eccentric activity in the quadratus lum-
borum (QL) to reduce hypertonicity. The client is
in a side-lying position. Bring the client’s thigh
into a position of abduction to shorten the QL
muscle. Abducting the thigh shortens the
QL because when the thigh is abducted the pelvis
lifts a little higher on the same side. Ask the client
to hold their leg in that position (as long as this
does not produce further muscle pain in a client
with muscle spasm). Apply static compression to
the QL with the thumb while the client is holding
the leg in the abducted position. Continue to

apply the compression as the client slowly lowers
the leg off the back-side of the table (Fig. 9.7).

This can feel intense for the client so gauge
the pressure carefully as the technique is applied.
A variation on this technique can be used by
applying a stripping technique during the client’s
eccentric adduction of the thigh instead of static
compression. This is even more effective in reduc-
ing tension in the QL.

H. Active assisted stretching for quadratus The
client is in a side-lying position. Have the client
reach up overhead and grasp the opposite end of
the treatment table to both stabilize the torso
and further stretch the lateral trunk muscles. Bring
the client’s thigh into a position of abduction to
shorten the QL muscle just as in G above. Ask
the client to hold the thigh in this position for
5–8 seconds, producing an isometric contraction
in the QL. Have the client release the contraction
and help them lower the abducted thigh off the
back side of the table. As the thigh gets near the
end range of motion press down on the thigh with
one hand while the other hand pushes the client’s
pelvis in an inferior direction, creating a stretch
(Fig. 9.8).

Rehabilitation protocol considerations
� Prior to constructing a treatment program for

neuromuscular back pain, complete a thorough
assessment to rule out more serious pathologies
that need referral to another health professional.

� Facilitated patterns of postural distortion
are an impediment to lasting change forFigure 9.6 Deep stripping to the lamina groove.

Figure 9.7 Pin and stretch to quadratus lumborum.
Photo shows position at the end of the stretch procedure.

Figure 9.5 Static compression (small contact surface)
on lumbar mucles.
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neuromuscular back pain. Even after an effective
massage treatment that provides relief, the neu-
romuscular pain pattern can immediately recur
when long-established dysfunctional movement
or postural patterns are repeated. It is important
to encourage changes in these movement or
postural patterns early in the treatment process
as muscle tension is addressed through massage
treatment.

� Strengthening techniques are often suggested
by physical therapists or exercise specialists as a
means of addressing neuromuscular back pain.
If the strengthening activities are engaged too
early in the rehabilitative process, they can re-
inforce dysfunctional patterns of muscle tension
or posture. Massage can help reinforce gains
made with strengthening or conditioning activ-
ities as long as it is later in the rehabilitation
stage. Stretching and flexibility enhancement
are essential components of treating neuro-
muscular back pain. Stretching is most effective
when it performed after the soft-tissue manipu-
lation so the benefits of enhanced tissue pliabil-
ity can be maximized. If strength training is
used in the rehabilitation program, stretching
should be an integral aspect of the treatment
process. Stretching is beneficial after the exer-
cises to reduce any lingering muscle tension.

Cautions and contraindications Pay close atten-
tion to the pain reported by the client when work-
ing in this area. The quality of pain the client

reports helps determine the primary tissues at
fault. There can be other causes of LBP, such as
systemic disorders, tumor, or infectious processes,
and many of these conditions can mimic muscular
pain problems. The general guideline of common
sense should apply here. If there is doubt about
the nature of the client’s condition, refer that
person to another more qualified practitioner for
further evaluation.

Sometimes neuromuscular back pain appears to
resolve while the client is on the treatment table,
only to return when the client stands or performs
some slightly awkward movement, such as getting
dressed after the treatment. Decreasing pain-pro-
ducing tension on the muscular soft tissues in the
lumbar and thoracic region can dramatically alter
muscular proprioception. When the individual
moves around after treatment there are very differ-
ent muscular recruitment patterns being used and
these new patterns can overtax certain tissues that
have not appropriately developed to accommodate
for the new neuromuscular patterns. The body’s
reaction to the sudden overload is muscle spasm.
The best way to avoid that occurring is to remind
the client to move slowly and carefully when first
getting up from the massage treatment and for a
short time afterward.

Figure 9.8 Active assisted stretching for quadratus
lumborum. Photo shows position at the end of the stretch
procedure.

Box 9.1 Clinical Tip

Despite the advances in high-tech diagnostic tools
such as X-ray or MRI, these tools are not very
helpful in identifying neuromuscular low back
pain. One of the most valuable tools for
identifying muscular back pain is the trained
palpation of practitioners specializing in soft-
tissue manipulation. Knowledge of anatomy
combined with specialized palpatory skills
enhances the practitioner’s ability to accurately
identify tissues responsible for neuromuscular pain
complaints. The ability to identify the source of
neuromuscular soft-tissue pain and then
immediately treat it with manual therapy is a
distinct advantage for the massage practitioner in
addressing numerous cases of low back pain.
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HERNIATED NUCLEUS PULPOSUS

Description

The herniated nucleus pulposus (HNP) is rou-
tinely considered a primary cause of LBP, especially
if that pain involves neurological symptoms. This
problem is also known as a herniated disc, or inap-
propriately in laymen’s terms, as a slipped disc. The
diagnosis of disc herniation as a cause of back pain
has become so extensive in the medical field that it
has been referred to as the dynasty of the disc.1

One of the first articles to appear in the scien-
tific literature indicating the intervertebral disc as
a cause of back pain was the paper published by
Mixter and Barr in 1934.41 After their original
article, there were numerous other studies pub-
lished in medical journals that set out to prove
the intervertebral disc as being at fault in many, if
not most, LBP cases. The Mixter and Barr article
appeared at a time when there were significant
developments occurring in surgical techniques that
made back surgery more feasible. Because discs
could be observed protruding near nerve roots, it
was a logical conclusion to assume that they were
the cause of much back pain. However, as it turns
out, this concept contained a jump in logic that
has not proven accurate now that more sophisti-
cated evaluation techniques have been developed.

Herniation technically means a pushing through.
The primary problem in this condition is that
degeneration of the annulus fibrosis allows the
nucleus to push through it (Fig. 9.9). As the nucleus
continues to press into the annulus, it causes the
annulus to change shape. Eventually, if not halted,
the nucleus can push all the way through the annu-
lus. Degeneration of the annulus can be the result
of numerous factors, including poor disc nutrition,
loss of viable cells, loss of water content, and
others.42 These problems typically originate from
chronic excessive compressive loads on the spinal
structures.

There are several names given to disc hernia-
tions, and these reflect the level of severity of the
disc damage. These names are not always consis-
tent in the literature, but they do give a greater
degree of specificity as to the severity of the herni-
ation.43 Figure 9.10 illustrates the different types
of disc herniation. In a disc protrusion (also called

a bulge) the disc has changed shape, but the
majority of the annulus fibrosus is still intact.
Another type of disc protrusion is called a pro-
lapse. In a prolapse the nucleus has not yet broken
through the outer barriers of the annulus, but
only the outermost fibers of the annulus are con-
taining the nucleus. In an extrusion, the disc mate-
rial has pushed through the outer border of the
annulus, but is still connected to the nucleus in
the center of the disc. The final stage of degenera-
tion is the sequestration. In this stage, the disc
material has actually separated from itself, and por-
tions of the disc material can be floating freely in
the spinal canal.

One of the apparent clinical challenges is trying
to decipher when disc herniation is actually a cause
of back pain. LBP can be a co-existing symptom
along with disc herniation, but not necessarily
caused by the disc herniation itself. A number of
recent studies using magnetic resonance imaging
(MRI) have examined low back structure in people
without back pain. These studies show that
herniated discs are often present in asymptomatic

Nucleus pulposus is pushing
through the annulus and causing
the disc to change shape, protruding
in a postero-lateral direction

Figure 9.9 Herniated nucleus pulposus pressing
toward a nerve root.
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individuals, which indicates that disc pathology is
often not the source of LBP.44–48

When a lumbar disc protrudes against a nerve
root, it is likely to cause symptoms in the distribu-
tion of that nerve root. Therefore, symptoms that
are not neurological in nature and confined to
the back are less likely to be coming from a disc
pressing on a nerve root. However, if the symp-
toms are in the lower extremity and in characteris-
tic dermatomes or myotomes, there is a greater
likelihood of nerve root involvement.

Treatment

Traditional approaches

The HNP is usually treated conservatively with
rehabilitative exercises. The exercise program
developed by New Zealand physiotherapist Robin
McKenzie has been quite effective for relieving
symptoms thought to be originating from disc
herniation.38,49,50 In many cases, postural retrain-
ing along with rehabilitative exercise is sufficient
for resolving the symptoms of disc herniation.51

Corticosteroid injections have been used with
some success. There does appear to be some
short-term pain relief with their use, although
whether or not there is a long-lasting benefit is
questionable.35 Inflammation can be present, but
is usually not a dominant aspect of this condition.
The primary benefit of corticosteroid injections is
pain relief more than reduction of inflammation.

Another procedure that has been used with some
degree of success is chemonucleolysis.52,53 In this
procedure, a derivative of the papaya enzyme is
injected into the area of the protruding disc. The
papaya enzyme breaks down the protruding disc
material reducing the likelihood of its pressing on
nearby nerve roots. This treatment is used less now
due to problems with allergic reactions to the
papaya derivative.54,55

One of the more recent treatment methods is
percutaneous laser disc decompression (PLDD).56–58

This is a procedure in which a reduction in disc
pressure is achieved through a laser treatment. A nee-
dle is first inserted into the nucleus pulposus under
local anesthesia. A small amount of the nucleus pul-
posus is vaporized with the laser energy. As a result
there is a sharp decline in pressure within the disc
and the herniation moves away from the nerve root.
This procedure is performed on an outpatient basis,
and requires no general anesthesia and greatly
reduces rehabilitation time.59

Surgical approaches for treating disc herniation
have been used extensively, although this trend is
decreasing. Traditional procedures are laminect-
omy (removal of a portion of the lamina) or disc-
ectomy (removal of a portion of the protruding
disc).60 Because it appears that people can have
herniated discs and no back pain, the need for
surgery seems less urgent. In fact, some have
suggested the need for disc surgery to be about
2% of the individuals with a diagnosis of herniated
nucleus pulposus.61

There is increasing concern about the use of sur-
gery for low back problems, particularly because
there is no clearly defined pathological process in a
large number of cases.62 In the United States the
rate of surgery for back pain is at least 40% higher
than in any other country.63 It appears that back
surgery increases as the supply of orthopedic and
neurosurgeons in the country increases. Whether
there is excessive surgery or if those in other

Protrusion

Extrusion

Sequestration

Figure 9.10 Different types of disc herniation.
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countries are suffering from lack of surgery is yet to
be determined.63 What can be said is that in many
cases conservative and less invasive treatments are
more effective than surgical intervention for
symptoms of disc herniation.

Soft-tissue manipulation

General guidelines Soft-tissue treatment is not
necessarily contraindicated for HNP, but should
be used with caution. It is always a good idea to
have the client evaluated by another health profes-
sional if a disc herniation is suspected. Determin-
ing the level of disc herniation will determine
what level of soft-tissue treatment is acceptable.

Massage does not directly reduce disc hernia-
tion. However, disc herniation often results
from chronic compressive loads over time
and hypertonic lumbar muscles can be a major
factor in producing these loads. Addressing
the muscular components of the compressive
loads can help reduce factors that aggravate the
disc herniation.

Suggested techniques and methods The focus of
massage treatment for disc herniations is to reduce
the role that muscle tightness plays in the disc
pathology. Attention is focused on low back mus-
cles that contribute to the compressive forces on
the spine. Any of the techniques discussed in the
previous section on neuromuscular back pain
could be used to address the muscular components
that aggravate a disc herniation.

Rehabilitation protocol considerations
� The primary focus of treatment is to reduce

compression on neurological structures. Mas-
sage can be performed concurrently with other
traditional conservative treatments such asmanip-
ulation or mobilization. Massage is a valuable
adjunct for those treatments and is especially
valuable if performed prior to those treat-
ments. Reduction in muscle and soft-tissue
tension allows these other techniques to be
applied with greater ease and less resistance.

� Movement reeducation to reduce postural stress is
an important aspect of treatment and can also be
performed concurrently with massage treatment.

� If there is an acute disc herniation, significant
muscle spasm can result. Protectivemuscle spasm

should be addressed first in order to reduce the
perpetuation of dysfunctional muscular activity.

� Massage is also a valuable adjunct treatment in
post-surgical rehabilitation. After surgery mas-
sage treatment should not be used anywhere near
surgical incision sites, but is effective in reducing
excess muscle tension and restoring proper
neuromuscular activity in the affected muscles.

� If the disc herniation has become a chronic
situation, slightly more aggressive massage treat-
ment can be attempted, but treatment should
never aggravate the client’s symptoms.

Cautions and contraindications Because the symp-
toms that can occur with herniated discs involve neu-
rological sensations such as paresthesia, numbness, or
motor disturbance in the lower extremity, other causes
of these problems should be investigated as well. If
symptoms are bilateral, a cauda equina syndrome
(pressure directly on the spinal cord) could exist and
should be immediately referred to a physician for
proper evaluation.

Massage should not aggravate symptoms of disc
herniation, so if there is an increase in neurological
sensations after massage treatment, the treatment
should be adjusted accordingly. Use caution when
performing techniques close to the spine. The
location of disc herniation is not vulnerable to
massage treatment because the transverse pro-
cesses of the spine protect the region. However,
any technique that puts anteriorly directed pres-
sure on the spine could move vertebrae in a way
that aggravates nerve-root compression.

ZYGAPOPHYSIAL (FACET) JOINT
IRRITATION

Description

The zygapophysial, or facet joints, are responsible
for guiding the degree and orientation of move-
ment in different regions of the spine. In the
lumbar region, the angle of the facet joints is
mostly vertical (parallel with the sagittal plane),
so there is more movement allowed in flexion
and extension. Further up the spine in the thoracic
region, the facet joints are more obliquely aligned,
which allows for less flexion and extension, but
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more rotation in the thoracic region. A functional
unit of the spine is composed of two vertebrae
and the intervertebral disc between them. There
is a good indication that facet joint pain may be
at least partially occurring from a lack of proper
mobility in the functional units of the lumbar
spine.64

In the spine, the vertebral body is the primary
weight-bearing structure. The intervertebral disc
sits directly on the body of the vertebra and acts
as a cushion. There is some weight-bearing capac-
ity of the posterior arch of the vertebrae. Thus,
the contact points between adjacent vertebrae
(the facet joints) are a partial weight-bearing joint.
During extension, the center of gravity moves in
a posterior direction. As a result, the posterior
vertebral structures – the lamina, pedicle, pars
interarticularis, posterior portion of the inter-
vertebral disc, and facet joints – carry an increased
percentage of weight. These structures are not
designed for the weight increase and spinal pathol-
ogy, such as facet joint dysfunction, disc hernia-
tion, spondylolysis, or spondylolisthesis, can result.

The amount of weight carried by the facet joints
increases when the spine is in extension. When the
spine is in extension, the center of gravity is more
posterior, and this causes the facet joints to carry a
greater load. There is greater weight carried by the
facet joints in regions of the spine that have lordotic
curvatures because the joints are already in extension.
Due to the greater lordotic curvature, the low back
region carries the greatest load. As a result, facet joint
irritation is more common in this area than in other
regions. Exaggerated lumbar lordosis increases the
likelihood of facet joint irritation.

No specific tissue has been identified as the
primary cause of pain in facet joint dysfunction,
but there are several commonly suggested. The
joint capsule is richly innervated, and certain pos-
tural strains on the facet joints can stretch or pinch
capsular fibers causing significant pain. Chondro-
malacia of the joint surfaces, as well as capsular or
synovial inflammation, has also been suggested as
a cause of pain.31

Facet joint pain can be similar to pain that origi-
nates from other lumbar structures. For example,
injection of a fluid irritant into the facet joints
causes referred pain patterns similar to those of
lumbar disc pathology.65 There are certain signs

and symptoms that appear consistent with facet
joint irritation. However, there is no gold standard
for identifying facet joint pain and, therefore, it
remains difficult to accurately identify and treat.66

Treatment

Traditional approaches

Oral anti-inflammatory medication is often pre-
scribed for facet joint irritation. However, the
purpose of anti-inflammatory medication is
unclear, as the presence of inflammation is not
always demonstrated in facet dysfunction. This
could be the reason for variable effectiveness with
anti-inflammatory medication.

Other conservative forms of treatment include
instruction in body mechanics, stretching, and
strength training. Instruction in body mechanics
is helpful if the individual has a tendency toward
an exaggerated lumbar lordosis. The client will
benefit by reinforcing the postural corrections
on a regular basis, otherwise treatment results gen-
erally do not last. Because excessive lordosis com-
presses the facet joints further, improvement of
this postural distortion is one of the most impor-
tant parts of a therapeutic approach.

Cryotherapy is sometimes used to address
inflammatory processes in the facet joints. The
effectiveness of this approach may be limited,
because the presence of inflammation is not a con-
sistent finding in facet joint dysfunction.67,68 Facet
joint injections may be used for diagnostic as well
as treatment procedures. However, there is con-
troversy about the effectiveness of this procedure,
despite the fact that use of these injections is
widespread. Corticosteroid injections into the facet
joints have not been found to be of much value in
treatment.69 The lack of agreement in treatments
for facet joint problems suggests that more research
is needed to identify effective approaches.

Soft-tissue manipulation

General guidelines A challenge for the soft-tissue
practitioner treating facet joint dysfunction is
how to restore proper joint biomechanics without
increasing further trauma or aggravation in the
area. Massage treatment has limited effectiveness
in directly affecting joint biomechanics. However,
a number of techniques can help to improve

184 LUMBAR AND THORACIC SPINE



proper joint function and, thus, reduce the aggra-
vation of facet joint dysfunction.

Soft-tissue treatment begins with improved
body mechanics that decrease irritation on the
aggravated joint structures. Soft-tissue manipula-
tion is enhanced if instruction in proper body
mechanics is consistently followed during the
treatment. As there is no clear-cut cause of a
majority of facet joint dysfunction, the ideal treat-
ment protocol remains unclear. However, reduc-
ing tension in the intrinsic spinal muscles is an
important treatment goal as tightness in these
muscles can contribute to facet joint dysfunction.

The muscular components of postural distor-
tion that perpetuate excessive lumbar lordosis and
increased facet joint compression must also be
addressed. Massage treatment should emphasize
the lumbar extensors, iliopsoas, and the rectus
femoris, which all contribute to excessive lumbar
lordosis. These muscles are effectively treated with
techniques such as deep longitudinal stripping and
active-assisted stretching procedures.

Stretching is helpful to reduce chronic muscular
tension. At home the client should emphasize
stretching in forward flexion and lateral flexion of
the lumbar region. These are the areas, when
hypertonic, that are most likely to aggravate facet
joint compression.

Suggested techniques and methods
A. Deep longitudinal stripping to spinal exten-

sors Deep stripping techniques are applied to the
erector spinae and spinal extensor muscles. Use a
broad contact surface of pressure at the outset,
especially if there is a greater degree of tension in
these muscles. Once the muscles have begun to
relax, more specific muscle treatment can be
applied using stripping techniques with a small
contact surface such as the finger tips, thumb, or
pressure tool (Fig. 9.3).

B. Deep longitudinal stripping on quadratus
lumborum The client is in a prone or side-lying
position. Use the thumb or fingertips to perform
a longitudinal stripping technique on the QL
(Fig. 9.4). Use stripping motions from the iliac
crest to the transverse processes, iliac crest to
twelfth rib, and transverse processes to twelfth rib
as the QL has fibers running in all these directions.
When treating from lateral to medial on the fibers

running from the iliac crest to the transverse
processes, apply pressure deep enough to work
up under the lateral edge of the erector spinae
muscle group. However, use caution not to apply
too much pressure directly against the tips of the
transverse processes.

C. Deep stripping in lamina groove Use the
thumb, finger tip, or pressure tool to apply deep
longitudinal stripping techniques to the muscles
in the lamina groove. A hand position that uses
two thumbs is the most effective way to perform
this technique. This technique can be performed
moving in a superior or inferior direction. The
thumbs are positioned at almost right angles to
each other. One thumb applies pressure against
the spinous processes, while the other is applying
pressure down and forward in the direction that
the hands are moving (Fig. 9.6). Pause and repeat
short stripping movements on areas where
increased muscle tension is palpated or the client
reports greater tenderness. Increased tension in
the intrinsic spinal muscles is likely to be near the
facet joint compression, so spend more time
treating these areas. Some practitioners advocate
working in an inferior to superior direction (oppo-
site the direction of facet joint compression due to
gravity) in order to decrease compression between
adjacent vertebrae. However, there is no clear
evidence that one is better than the other.
D. MET for iliopsoas The client is in a supine

position with one thigh hanging off the side of
the table. The client holds the opposite thigh in a
fully flexed and bent knee position. The client
attempts hip flexion of the hanging thigh, while
the practitioner offers resistance. The client holds
the contraction for about 5–8 seconds, and then
releases the contraction. As the client releases
the contraction, the practitioner pushes the thigh
into extension to stretch the iliopsoas muscle
(Fig. 9.11). If the client experiences discomfort,
instruct the client to further flex the opposite hip,
which will increase rotation of the pelvis, straighten
the spine, and reduce facet joint compression.

Rehabilitation protocol considerations
� In some cases facet joint dysfunction results from

other conditions affecting spinal biomechanics,
such as intervertebral disc degeneration. In these
cases the dysfunctional spinal biomechanics or
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positions will need to be addressed sufficiently
in order to resolve the facet joint dysfunction.
Massage can be performed simultaneously with
those other approaches.

� Stretching is a valuable adjunct for improving
postural strain that leads to facet joint irrita-
tion. Stretching procedures are more helpful if
soft-tissue treatment, such as massage, is per-
formed prior to the stretching.

� Strength training and conditioning can be help-
ful in establishing new movement patterns in
the lumbar and trunk muscles. These approaches
are most effective if there have been a number
of massage treatments and reinforced postural
changes prior to initiating the strengthening
program. Otherwise, the benefits of soft-tissue
treatment can be eliminated when the person
walks out the door if they immediately adopt
dysfunctional postural patterns.

Cautions and contraindications Symptoms of
facet syndrome can be the same as many other
back disorders, some of which are more serious.
If symptoms get worse as a result of treatment,
cease that approach and reinvestigate the problem.
The client may need to be referred to another
health care provider for further evaluation.

SPONDYLOLYSIS AND SPONDYLOLISTHESIS

Description

While these are two separate conditions, they are
closely related to one another and are treated the

same, so they are described here together. By defi-
nition, spondylolysis is a breakdown of the verte-
bral body. The breakdown is a stress fracture to a
region of the vertebra called the pars interarticu-
laris (Fig. 9.12). The stress fracture results from
repeated loads placed on the posterior aspect of
the lumbar vertebrae. Most problematic are
increased loads while the spine is in extension.70

The majority of weight is carried through the
lumbar spine by the main body of each vertebra.
However, during extension, the center of gravity
moves in a posterior direction, and the posterior
vertebral structures carry an increased percentage
of that weight. Increased weight bearing, especially
with repetitive or high-intensity loads, can lead to
the development of stress fractures. Stress fractures
produce pain themselves, but they also create pro-
blems as they progress into spondylolisthesis.

Spondylolisthesis is a forward slippage of one
vertebra in relation to another and is often the
result of bilateral spondylolysis. Once the stress
fractures have occurred, on each side, forward slip-
page of the vertebra ismore likely to occur.A common
location for spondylolisthesis is at the L5–S1 junction
(Fig. 9.13). Clients with spondylolisthesis report lum-
bar pain that is aggravated by strenuous activities,
especially repetitive flexion and extension or hyper-
extension movements of the spine.

Spondylolisthesis is particularly common in the
adolescent athletic population. The higher inci-
dence of the condition in this group can be related

Figure 9.11 MET in Thomas test position.

The region between the superior and
inferior facets is the common site of
stress fractures in spondylolysis
and spondylolisthesis

Figure 9.12 Lateral view of a lumbar vertebra showing
the pars interarticularis – site of stress fractures.
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to significant loads on the spine during skeletal
immaturity. In adolescence bones are still develop-
ing some of their structural integrity and may not
be ready to handle the load demand of vigorous
athletic activities involving spinal extension.

Inboth conditions pain is diffuse in the lower lum-
bar and upper sacral regions. Pain is also common at
the sacroiliac joint and there may be symptoms
of radiating nerve pain with spondylolisthesis. Neu-
rological sensations result from traction on the lower
lumbar nerve roots and the cauda equina as a result of
the anteriorly shifted vertebra.31,71 Forward slippage
of a vertebra also causes spinal stenosis (narrowing of
the intervertebral foramen) at that vertebral level,
which can increase the likelihood of nerve root
impingement.72

One factor that makes the cause of pain confus-
ing in spondylolysis and spondylolisthesis is that
the severity of symptoms does not necessarily cor-
relate with the degree of slippage.33 An individual
can have significant forward slippage with minimal
pain where someone else may have only minor
slippage, but experiences more pain.

Hamstring tightness is present in many indi-
viduals with spondylolisthesis. There is a strong
proprioceptive function of the hamstrings as the
body attempts to adjust to the forward slippage

of the lower lumbar vertebra. The hamstrings
tighten in an effort to posteriorly rotate the pelvis.
The posterior pelvic rotation decreases the poten-
tial for forward slippage of the lower lumbar verte-
bra and helps stabilize the lumbar region.73,74

Treatment

Traditional approaches

Treatment for spondylolysis is controversial.
Because a stress fracture is involved, an important
factor is reducing cumulative stress on the area
so the fracture can heal appropriately. Activity
modification is usually sufficient to reduce the
cumulative trauma in the area. Some clinicians
advocate rigid braces if bone scans reveal a greater
severity of injury.70 However, others question this
protocol and propose rest from offending activities
and stabilization exercises that emphasize flexion
instead of extension (such as Williams flexion exer-
cises) as a more valuable treatment.75

Treatment for spondylolisthesis follows the same
protocol as that for spondylolysis. In most instances,
conservative treatment is effective, and there is no
need for surgery. If conservative treatment fails, sur-
gery may be needed. Lumbar fusion is a procedure
that is used in more severe cases.72 Yet, some of the
recent clinical evidence suggests that lumbar fusion
may not be any more effective than the current
methods of conservative treatment.60 Additional
research is needed to establish more definitive treat-
ment guidelines for this problem.

Soft-tissue manipulation

General guidelines Positioning on the treatment
table is an important consideration in soft-tissue
treatment for spondylolysis and spondylolisthesis.
Back treatments are usually performed in a prone
position, and include significant pressure applied
to the lumbar area. A primary concern in these
conditions is anterior translation of the lumbar
vertebra. Caution is advised with techniques that
put pressure on the lumbar area in an anterior
direction as these could aggravate the problem.
The client usually reports increased pain with pres-
sure levels that aggravate the condition. Putting
the client in a partially flexed position on the treat-
ment table is helpful to reduce lumbar stress.
Bolsters, pillows, or a number of commercially

Bilateral stress fractures at the pars
interarticularis have expanded allowing
the body of the lumbar vertebra to migrate
forward in relation to the adjacent vertebral
or sacral segments

Figure 9.13 Spondylolisthesis at the L5–S1 junction.
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available support cushions are useful for this posi-
tioning (Fig. 9.14).

The primary problem in these conditions
involves structural deficiency in the bones, which
soft-tissue manipulation can not change. The focus
of soft-tissue treatment is to encourage restoration
of biomechanical patterns that help reduce anterior
vertebral translation.

Suggested techniques and methods
A. Effleurage and sweeping cross fiber Effleu-

rage is performed with long gliding strokes parallel
to the muscle fiber direction. The cross fiber
techniques sweep diagonally across the primary
fiber direction in different regions of the back
(Fig. 9.2). Increasing levels of pressure are used to
access deeper muscles. Use caution and relax pres-
sure if the strokes increase the client’s symptoms.

B. Deep longitudinal stripping to spinal exten-
sors Deep stripping techniques are applied to the
erector spinae and spinal extensor muscles. Use a
broad contact surface of pressure at the outset,
especially if there is a greater degree of tension in
thesemuscles.Once themuscles have begun to relax,
apply the stripping techniques with small contact
surface pressure such as the finger tips, thumb, or
pressure tool to work on specific regions of any
particular muscle (Fig. 9.3).

C. Deep longitudinal stripping to hamstrings
Reduction of hamstring tension can help aid the
overall lumbo-pelvic balance. Start with a broad
contact surface of pressure and then eventually per-
form the stripping techniques with a small contact
surface (Fig. 9.15). Hamstring tightness is a result

of a compensation effort to posteriorly rotate the
pelvis and decrease aggravating symptoms from
anterior vertebral slippage. Some have suggested
that massage should not be used on the hamstrings
as it could reduce their ability to posteriorly rotate
the pelvis and protect against anterior vertebral
slippage. It is unlikely that reduction of tension in
the hamstrings will decrease their effectiveness in
making these biomechanical alterations. Once the
individual stands and moves around, the body
perceives a need for greater stability. At this time
an appropriate protective contraction in the ham-
strings is likely, even if they have been previously
relaxed with massage treatment.

Rehabilitation protocol considerations
� Massage techniques are most helpful when they

are performed in conjunction with exercise and
activity modification. Massage can slightly alter
soft-tissue proprioception. If massage is per-
formed shortly before exercise, the client should
slowly work into the exercise movements, allow-
ing the nervous system time to integrate the
new movement patterns.

� If the condition is severe, pressure on low-back
muscles can aggravate pain too much and mas-
sage is not recommended. The bone and other
soft-tissue damage will need time to heal prior
to engaging soft-tissue therapy.

Cautions and contraindications Because the
symptoms of spondylolysis and spondylolisthesis
can mimic other lumbar pathologies, it is impor-
tant to accurately identify these problems before
initiating treatment. Palliative care can be given

Figure 9.14 Flexion protocol on cushioned support to
keep the lumbar region in a partially flexed position.

Figure 9.15 Deep stripping to hamstrings.

188 LUMBAR AND THORACIC SPINE



to the individual as long as the practitioner avoids
any activity that aggravates the symptoms. Use
great caution in applying pressure techniques to
the lumbar area as these could further encourage
anterior vertebral translation.

POSTURAL DISTORTIONS

The next section includes a number of structural
and postural disorders of the lumbar and thoracic
spine. These disorders are not considered injury
conditions, as are the prior conditions in this chap-
ter. However, they can produce considerable stress
on other tissues or structures and contribute to
their dysfunction. Massage is not always used
to correct these postural deviations, but it may
be a helpful approach to restoring appropriate
biomechanical balance in the region.

EXAGGERATED LUMBAR LORDOSIS

Description

There is a natural lordotic curve in the lumbar
region that is necessary for shock absorption. The
lordotic curve is exaggerated during extension and
is reduced during flexion. The primary muscles that
produce spinal extension are the erector spinae
group, quadratus lumborum, and several small
intrinsic spinal muscles including the multifidi, rota-
tores, interspinales, and intertransversarii. LBP and
myofascial trigger points can develop from hyperto-
nicity in these muscles and exaggerate the lordosis.

In a normal lumbar lordosis the vertebral body is
the primary weight-bearing structure. With an exces-
sive lumbar lordosis, more of the body’s weight is
transferred to the posterior portion of the vertebrae.
Increased weight is then borne by posterior vertebral
arch structures such as the lamina, pedicle, pars inter-
articularis, posterior portion of the intervertebral disc,
and facet joints. These structures are not designed for
the weight increase and spinal pathology such as facet
joint dysfunction, disc herniation, spondylolysis, or
spondylolisthesis can result. Increased lumbar exten-
sion also narrows the intervertebral foramen and can
lead to spinal nerve root compression.74

Dysfunctional patterns of muscular activation and
poor posture can perpetuate an excessive lordosis. An

example is the lower crossed syndrome, originally
described by Vladimir Janda.76 He categorizes the
body’s muscles into two groups: postural or phasic
muscles, which differ in their fiber type and activation
patterns.77 When overused and fatigued, postural
muscles tend to become hypertonic, while phasic
muscles tend to become weak and inhibited. The
phasic muscles are antagonists to postural muscles.
Because postural muscles tend toward hypertonicity,
they create a functional weakness in the phasic mus-
cles through the process of reciprocal inhibition.26

Postural muscles in the lumbar spine include
the erector spinae, quadratus lumborum, and iliop-
soas. Phasic muscles in this region include the
abdominals, gluteus maximus and medius. An exag-
gerated lumbar lordosis also produces an anterior
pelvic tilt and a postural distortion called the lower
crossed syndrome. A graphical comparison of the func-
tional and positional relationships of certain lumbo-
pelvic muscles shows how they interact and where
the term lower crossed syndrome originates from
(Fig. 9.16). See the section in Chapter 8 on anterior
pelvic tilts for additional descriptions of the lower
crossed syndrome and reciprocal inhibition.

Tight
erector

spine

Weak
gluteus

maximus

Weak
abdominals

Tight
iliopsoas

Figure 9.16 Lower crossed syndrome (from Chaitow L,
DeLany J. Clinical Application of Neuromuscular
Techniques. Vol 1. Edinburgh: Churchill Livingstone;
2000).
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Treatment

Traditional approaches

Traditional treatment approaches for exaggerated
lumbar lordosis and the resulting lower crossed
syndrome are the same as those described under
the section on anterior pelvic tilt in Chapter 8.

Soft-tissue manipulation

Soft-tissue treatment and rehabilitation protocol
considerations for an excessive lumbar lordosis
are the same as those described for anterior pelvic
tilt in Chapter 8.

Cautions and contraindications Use caution with
any iliopsoas treatment technique that uses direct
pressure through the abdomen. There is a risk of
adverse vascular responses with the external iliac
artery if an aortic aneurysm exists. Some clients
may report increased back pain or discomfort with
MET stretching techniques for the iliopsoas per-
formed from the supine position. To reduce client
discomfort, have the client increase the level of flex
in the opposite hip, which posteriorly rotates the
pelvis, straightens the spine, and reduces facet joint
compression.

KYPHOSIS

Description

There is a natural slight kyphotic curvature in the
thoracic region located between the lordotic
curves of the cervical and lumbar spine. The pri-
mary function of this curve is shock absorption.
Kyphosis occurs when the curvature is exaggerated
and a subsequent postural distortion develops
(Fig. 9.17). Kyphosis, also called hunchback, rou-
tinely occurs with advanced age and can also
develop from chronically poor posture or degenera-
tive changes such as osteoporosis.78 The condition
can adversely affect other physiological processes
such as digestive function and breathing.79

When the thoracic kyphosis is increased, the
head naturally tilts toward the floor. At the same
time the body’s righting reflex attempts to keep

Box 9.2 Clinical Tip

One of the errors that health professionals make is
looking at problems in certain regions as isolated
mechanical or structural disorders. An excessive
lumbar lordosis, for example, creates numerous
patterns in other regions of the body. There is
mechanical stress in the low back to be certain.
However, the biomechanical ramifications of this
postural distortion can produce numerous other
pathologies. The excessive lumbar lordosis
produces an anterior pelvic tilt. That anterior
pelvic tilt causes increased length in the
hamstring muscles. The increased hamstring
length in an anterior pelvic tilt is associated with a
higher incidence of hamstring strains. Therefore,
preventive treatment of hamstring strains may
need to focus on the low back region.

Figure 9.17 Kyphosis in the upper thoracic spine.
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the eyes horizontal by contracting the cervical
extensor muscles. The attempted postural com-
pensation produces exaggerated compressive loads
on the anterior aspect of the thoracic vertebrae and
the posterior aspect of the cervical vertebrae.
In some cases, the increased loads are enough to
create vertebral stress fractures.80

An individual with kyphosis is likely to have an
exaggerated cervical lordosis and forward head pos-
ture. Biomechanical patterns of muscular dysfunc-
tion, such as the upper crossed syndrome discussed
in Chapter 10, are common in the client with
kyphosis. In addition, there is increased tensile load
on ligaments and muscle tissues in the posterior
thoracic region.

Pathological kyphosis that causes clinical problems
usually results from trauma, tumors, infection,
tuberculosis, chronic postural stress, developmental
disorders, rheumatoid arthritis, or other systemic con-
ditions.81 Bone weakness pathologies, such as osteo-
porosis or Scheuermann’s disease, are also common
causes of kyphosis. Osteoporosis involves a loss of
bone density and is most prevalent in the elderly.
Scheuermann’s disease is a hereditary condition
involving vertebral end-plate weakening and pre-
dominantly affects juveniles.82

Kyphosis can either produce or be caused by
hypertonicity in the anterior chest muscles, such
as the pectoralis major. Tightness in the anterior
chest muscles pulls the arm into medial rotation
and a corresponding scapular protraction develops.
The altered scapular position limits function in the
shoulder girdle, reducing range of motion and
contributing to structural problems, such as
shoulder impingement syndrome.83

Kyphosis does not necessarily produce pain or
discomfort, but prolonged postural stress or more
severe cases can produce a number of symptoms.
Myofascial trigger points are typical in the upper
thoracic or posterior cervical muscles and produce
characteristic referral patterns. Pain in the upper tho-
racic region is typical and due to fatigue and overexer-
tion in the upper thoracic spinal muscles.74

Treatment

Traditional approaches

Because kyphosis is a disorder of postural distor-
tion, it is commonly treated using exercise and

postural re-education. The emphasis is on reduc-
ing the forward head posture, lifting the anterior
chest region, and straightening the upper back.
In more severe cases of structural kyphosis, such
as those that result from Scheuermann’s disease,
surgical implantation of rods to straighten the
spine may be used.84

Soft-tissue manipulation

General guidelines This discussion of soft-tissue
treatment for kyphosis assumes that the condition
is primarily one of degenerative posture due to
habitual neuromuscular patterns and not the result
of problems with bony structure such as Scheuer-
mann’s disease or osteoporosis. In conditions of
major bone structure deformity, massage can be
used as palliative care or support for new neuro-
muscular patterns in the area, but it will not change
the structural deformity.

Massage treatment for kyphosis focuses on the
tissues that are short and hypertonic in the upper
chest region, as well as those tissues that are fatigued
from being held too long in an over-lengthened
position in the upper back. On the anterior torso,
attention is focused on the anterior deltoid, and
pectoralis minor and major. In the upper back there
are several layers of muscles that are emphasized in
treatment including the rhomboids, middle and
lower trapezius, serratus posterior superior, and
intrinsic spinal muscles. These muscles are effec-
tively addressed with a variety of techniques includ-
ing static compression, deep longitudinal stripping,
and active engagement methods.

Suggested techniques and methods
A. Sweeping cross fiber to anterior chest muscles

Treatments aimed at the anterior chest muscles
reduce the medial shoulder rotation, scapular
protraction, and thoracic kyphosis. This technique
helps reduce tension in superficial fibers of pector-
alis major and anterior deltoid. Stand facing the
client’s feet with the fingers anchored in the
client’s axilla. Use the thumb to perform sweeping
cross fiber movements on the pectoralis major
(Fig. 9.18). During the sweeping motion the pec-
toralis major is sifted between the fingers. Similar
sweeping cross fiber techniques are applied to the
anterior deltoid while facing in the same position
(toward the client’s feet).
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B. Static compression for anterior chest muscles
Apply static compression to areas of tension found
in the pectoralis major when performing general
warming and gliding techniques. Trigger points
or areas of muscle hypertonicity are treated with
both broad and small contact surface static com-
pression methods (Fig. 9.19). Hold pressure on
trigger points or areas of muscle tightness for
about 5–8 seconds, or until a tissue release is felt.

C. Deep stripping on pectoralis major Use the
thumbs, finger tips, or pressure tool to perform
deep stripping techniques to the pectoralis major.
Treatment can move from medial to lateral or
lateral to medial (Fig. 9.20).
D. Deep stripping on pectoralis minor Perform

a deep longitudinal stripping technique on the

pectoralis minor beginning at the coracoid process
of the scapula and moving inferiorly to its attach-
ments on ribs 3, 4, & 5 (Fig. 9.21). Performing
this technique requires work directly through the
pectoralis major, so use care in the amount of
pressure applied as this region can be tender.

E. Effleurage and sweeping cross fiber to upper
back muscles Use the palm, thumb, back of the
hand, or other broad contact surface to apply
effleurage and sweeping cross fiber strokes to the
rhomboids and middle trapezius between the spine
and the vertebral border of the scapula (Fig. 9.22).
There are several layers of muscles being treated in
this region, so it is advantageous to apply both the
effleurage and sweeping cross fiber movements in
multiple directions.

Figure 9.18 Sweeping cross fiber on pectoralis major.

Figure 9.19 Static compression (small contact surface)
on anterior chest muscles.

Figure 9.20 Deep stripping on pectoralis major.

Figure 9.21 Deep stripping on pectoralis minor.
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F. Deep stripping to posterior back muscles
Perform deep longitudinal stripping techniques
with a small contact surface to the rhomboids, mid
trapezius and serratus posterior superior muscles
(Fig. 9.23). There are likely to be myofascial trig-
ger points in these areas and localized areas of
tight fibers and increased tenderness. The tight-
ness felt in these tissues is not from shortened
muscles, but from taut muscles held for pro-
longed periods in a lengthened position. Static
compression with a small contact surface can be
applied to these tight focal regions to neutralize
the muscle tissue dysfunction.

Rehabilitation protocol considerations
� In both the upper chest and upper back regions,

there are several layers of muscles being treated.

It is important to relax the superficial muscles
first prior to using greater pressure on the
deeper muscles.

� Some people advocate that the shortened side
(anterior chest muscles) should be treated
prior to addressing the over-lengthened side
(upper back). Generally this is a good guide-
line to follow. However, some individuals with
kyphosis complain of much greater pain in the
upper back region. Relieving pain in the back
first appears to have beneficial effects on
reducing tension in the anterior chest muscles.
It is not clear that there is a firm guideline
about which order to treat these areas, so
experiment with both and communicate with
the client.

Cautions and contraindications Some cases of
kyphosis are caused by weakness and degenera-
tion in bony structures as in osteoporosis. Many
people develop their kyphotic posture with age
as gravity gradually takes a toll on the upright
vertical structure. In either case, especially that
of osteoporosis, there can be fragility in the skele-
tal structures. Use caution when working in these
areas, especially with techniques that use greater
pressure, such as the deep stripping or static com-
pression methods.

SCOLIOSIS

Description

Scoliosis is a lateral/rotary curvature in the spine
and is relatively common, especially in children.81

Most children grow out of scoliosis without need
for further intervention. If the condition persists
into adulthood, it can become seriously debilitat-
ing. The condition is caused by various diseases
or muscular distortion.

There are two types of scoliosis: structural and
functional. Structural scoliosis is caused by a
fixed bony deformity, which can be inherited
or acquired. A structural scoliosis is hard to
correct and has detrimental long-term effects on
spinal mechanics. The deformity could result
from structural irregularities in the spine or a
number of systemic disorders or neuromuscular

Figure 9.22 Sweeping cross fiber to rhomboids and mid
trapezius.

Figure 9.23 Deep stripping to rhomboids, trapezius,
serratus, etc.
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pathologies such as an upper or lower motor
neuron lesion.43

Functional scoliosis develops from excessive
muscle tension and not from deformity in the
bones of the spine. For example, hypertonicity in
the quadratus lumborum and iliocostalis lum-
borum produce a lateral pelvic tilt to the opposite
side, creating a functional scoliosis in the lumbar
region (Fig. 9.24).

In severe cases of scoliosis, especially structural
forms, there is a characteristic rib hump visible in
which one side of the back appears more pro-
nounced in a posterior direction than the other.

The rib hump is often visible when the client is
in a prone position and results from lateral curva-
ture of the spine that also causes rotation of the
individual vertebrae. The vertebrae rotate toward
the side that is higher when the client is in a prone
position.

If there is a single scoliotic curve, it is called a
C curve. In other cases two curves are convex
in opposite directions; this distortion is called
an S curve. The scoliotic curve is named for the
convex side of the curve. If, for example, the
right quadratus lumborum is in spasm and the pel-
vis tilts to the left, a functional scoliosis in the
lumbar region results that is convex on the left
and concave on the right. When the convex
side of the curve is to the left, the condition is
called a levoscoliosis. If the convex side of the
curve is to the right the condition is called a
dextroscoliosis.74

While many cases of scoliosis begin as mild
structural disorders, they can progress to more
serious complaints because of the functional
adaptation of muscles to the distorted postures.
There is a focus on the role of paraspinal muscles
and the quadratus lumborum in creating or per-
petuating the lateral bending. The small intrinsic
spinal muscles should not be overlooked, how-
ever, as critical components of scoliosis. Muscles
such as the multifidi, rotatores, and transversospi-
nalis govern spinal rotary movement and can play
an important role in developing the condition.

Treatment

Traditional approaches

Structural scoliosis can often be prevented by
detection early in life and use of corrective braces.
If the scoliosis is severe and does not respond to
braces or other conservative approaches, surgery
might be suggested to straighten the spine. Surgi-
cal procedures used include spinal fusion and
implantation of corrective devices such as Harring-
ton rods. These are rods placed along each side of
the spine and attached to the vertebral bodies to
help keep the spine straight. The rods correct the
lateral/rotary curvature and prevent the curvature
from affecting other structures, such as spinal
nerve roots or internal organs.

Tightness in
quadratus
lumborum

Figure 9.24 Functional scoliosis develops in the lumbar
spine as a result of muscle tightness.
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In certain cases a functional disorder involves skel-
etal structures, as in a structural leg-length discrep-
ancy. The leg-length discrepancy can be corrected
with orthotics and will help the scoliosis as well.
Skeletal imbalances must be addressed first and
then muscular compensations can be treated with
massage.

Soft-tissue manipulation

General guidelines Treatment of a functional
scoliosis requires identification of biomechanical
factors that led to the distortion. Massage is used
to lengthen muscles that are shortened. In mas-
sage treatment of scoliosis emphasis is placed on
those muscles on the concave side of the curve
because they are shortened. For example, if the
functional scoliosis results from a lateral pelvic tilt
caused by muscular hypertonicity, attention should
focus on reducing tightness or myofascial trigger
points in the muscles on the concave side of the
curve.

Massage treatments for scoliosis have not been
adequately researched. Yet, there is reason to
believe that treating hypertonic muscles on the
concave side of the curvature is beneficial. Mas-
sage is also valuable for reducing general hyper-
tonicity and pain associated with this postural
disorder.

Suggested techniques and methods For the fol-
lowing techniques it is assumed that they will be
applied in the lumbar region on the concave side
of the scoliotic curvature. It may be beneficial to
also apply the techniques to the convex side of
the scoliotic curve, but emphasis in treatment
should be on the concave side.

A. Deep longitudinal stripping to spinal extensors
Deep stripping techniques are applied to the
erector spinae and spinal extensor muscles. Use a
broad contact surface of pressure at the outset,
especially if there is a greater degree of tension in
these muscles. Once the muscles have begun to
relax, apply the stripping techniques with small
contact surface pressure such as the finger tips,
thumb, or pressure tool to work on specific areas
of tightness in the muscles (Fig. 9.3).

B. Deep longitudinal stripping on quadratus
lumborum The client is in a prone or side-lying
position. Use the thumb or finger tips to perform

a longitudinal stripping technique on the QL
(Fig. 9.4). Use strippingmotions from the iliac crest
to the transverse processes, iliac crest to twelfth rib,
and transverse processes to twelfth rib as the QL has
fibers running in all these directions. When working
from lateral tomedial on the fibers running from the
iliac crest to the transverse processes, apply pressure
deep enough to treat under the lateral edge of the
erector spinae muscle group. However, use caution
not to apply too much pressure directly against the
tips of the transverse processes.

C. Deep stripping in lamina groove Numerous
intrinsic muscles of the spine are difficult to treat
unless deep specific work using a small contact
surface is applied. Use the thumb, finger tip, or
pressure tool to apply deep longitudinal stripping
techniques to the muscles in the lamina groove.
A hand position that uses two thumbs is the most
effective way to perform this technique. The
thumbs are positioned at almost right angles to
each other. One thumb applies pressure against
the spinous processes, while the other applies pres-
sure down and forward in the direction that the
hands are moving (Fig. 9.6). Pause and repeat
short stripping movements on areas where
increased muscle tension is palpated or the client
reports greater tenderness. This technique can be
performed in a superior or inferior direction.

Rehabilitation protocol considerations
� If the scoliosis is a more advanced structural

scoliosis, consult with the client’s physician or
other health care provider about strategies being
employed to address the structural disorder. It is
important that massage approaches work in con-
junction with these other treatments.

� If the scoliosis is predominantly a functional
scoliosis resulting from postural disorders such
as a lateral pelvic tilt, be sure to address all com-
ponents of those disorders as well as treating the
lateral curvature in the spine.

Cautions and contraindications Some people
with a congenital scoliosis may already have rods
or implanted stabilizing devices along the spine.
Use caution when performing any specific massage
treatments along the spine for anyone with surgi-
cally implanted instrumentation.
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Box 9.3 Case Study

Background

Dennis is a 49-year-old construction contractor. This
season has been a particularly hard winter which
has meant a lot more snow shoveling. A week ago
there were three straight days of heavy snow,
and Dennis had to shovel his driveway each of those
3 days. He also helps the elderly couple next door
by shoveling their driveway. He is in good physical
condition but hurt his back with all this snow
removal work over the last week.

His injury started when he had been working on
snow removal for about 45 minutes. He had a
moderately heavy pile of snow on his shovel and had
turned in a bit of an awkward position to lift it up
and away from his car in the driveway. When he
turned and lifted his shovel he felt a sudden sharp
pain in his back. He immediately fell to his knees and
had a hard time getting up. The injury forced him to
miss work for several days because he was in such
pain. He put ice on it right after the injury and that
helped a little with the pain. He has also been taking
over the counter anti-inflammatory medication for
the last week to deal with the pain and discomfort.

It has been hurting ever since, but decreasing a little
in intensity with time.

Questions to consider

� What are several possible conditions that could
be causing Dennis’ back pain?

� Do you think he should see another health
professional for evaluation prior to receiving
massage? If so, who do you think he should
see?

� What are several factors in his case that indicate
a likely biomechanical overload on various
structures in his lumbar spine?

� If his condition turns out to be primarily a
muscular injury, such as muscle spasm, would
massage treatment be helpful? If so, what
techniques would be most appropriate?

� Based on the limited information you have about
Dennis, what are several muscles that you think
might be injured in this condition?

� Do you think his injury might be neurological,
such as a herniated disc? If so, is this something
you think should be treated with massage?
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The cervical spine is susceptible to numerous soft-
tissue disorders. The structural mechanics of this
region are designed primarily to provide maximum
mobility to the head. It is crucially important for
survival that the head, where our primary sensory
organs are located, is able to move around easily.
Balance receptors that affect the whole body are
also located in the head, so the role of various
tissues in the neck is to maintain simultaneous
stability and mobility.

The head of an adult can weigh close to 10
pounds. From a skeletal standpoint, this weight is
balanced on a small contact surface (the surface
area of the atlanto-occipital joint). To keep a
weight this heavy balanced on such a small contact
surface while it moves around in all different direc-
tions is challenging to say the least. The soft tissues
of the cervical region are responsible for guiding
this movement and providing stability.

Muscles, tendons, and ligaments have complex
mechanical interactions that help produce the
motion of the head and neck and maintain the
head in an upright position. Due to biomechanical
challenges in this region, muscle conditions involv-
ing chronic hypertonicity and myofascial trigger
points are common. Nerve compression and ten-
sion syndromes are also common because of the
brachial plexus and other sensitive neurological
tissues, which are vulnerable to compression in
the area. Pain and/or neurological sensations from
these conditions can be felt in the neck or down
the upper extremity.

Poor posture, faulty ergonomics, overuse, and
stress can all cause various pathological conditions



of the neck, as can injuries such as impact trauma
and whiplash. There are also several genetic condi-
tions that can produce problems in this region.
Massage is an excellent treatment choice for addres-
sing these disorders because the soft tissues play
a role in these pathologies.

INJURY CONDITIONS

NEUROMUSCULAR NECK PAIN

Description

The challenge of maintaining the head in an
upright position places postural strain on muscles
and other soft tissues of the cervical region. In
neuromuscular neck pain there is hypertonicity
either throughout the entire muscle or in localized
areas, such as with myofascial trigger points. In the
neck it takes very little muscular dysfunction to set
off a cascading process of neuromuscular dysfunc-
tion, known as the pain–spasm–pain cycle.1

Postural distortions, such as a forward head
posture, are a result of neuromuscular dysfunction
and the constant effort to fight the pull of gravity
on the head. If the head is maintained directly on
top of the cervical spine, there is very little muscu-
lar effort needed to keep it in that position. Once
the head moves forward of the center of gravity,
even if it is just a few degrees, there is a significant
increase in muscle activity to hold the head
upright.2 This constant muscle tension can lead
to muscular hypertonicity and the development
of myofascial trigger points.

Once these distortions develop, they cause a
perpetuation of biomechanical dysfunction. As
with other regions of the spine, primary health
care providers often place emphasis on structural
considerations, particularly joint pathology, as the
source of most disorders. However, many of these
problems are not structural but instead muscular
in nature.3

Myofascial trigger points in muscles such as the
posterior cervical muscles can become a constant
source of pain if they are not properly neutralized.
A sudden and awkward loading movement or
trauma, as can happen in a motor vehicle accident,
often activates these trigger points. The sudden

loading of these muscles stimulates excessive neu-
rological activity in related muscles, and produces
symptoms in other areas such as the temporo-
mandibular joint.4

Because many cervical muscles maintain con-
stant isometric contractions during the day just
to keep the head erect, the patterns of dysfunction
are facilitated by the very act of attempting to hold
the head upright. These movement patterns and
their dysfunctional fixations follow a pattern. Once
they are set they tend to recur in the same region
any time the individual is exposed to further stress.
The stress does not have to be an excessive force to
activate the pattern of neuromuscular pain or dys-
function; psychological or chemical stressors are
just as likely to start a cascade of neuromuscular
distress.

Treatment

Traditional approaches

The main approach to treating neuromuscular dys-
function in the cervical region is rest from offending
activities. However, rest does not mean immobiliza-
tion. In the past, a cervical collar was frequently
advocated as a means of treating neuromuscular pain
or muscle strain in the cervical region. Research has
shown that long periods of immobilization are
detrimental to the rehabilitation process unless the
condition is severe and joint hypermobility is a seri-
ous concern. Rest from offending activities means
going about normal daily functions, but being
careful to avoid movements that aggravate the pain
problem.

Various forms of physical therapy are used to
address neuromuscular neck pain. These approaches
include stretching, therapeutic exercise, or the
various soft-tissue manipulation methods. Anti-
inflammatory medication may be advocated for
these problems as well. There is not an inflamma-
tory process occurring in many cases, but these
medications are effective in pain management and
that is their primary benefit.

High-velocity manipulation/mobilization is
used to treat neuromuscular dysfunction. How-
ever, muscle spindles can respond to the rapid rate
of change in muscle length causing further con-
traction due to the myotatic (stretch) reflex. That
is one reason why some manipulative therapy
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practitioners are moving away from high-velocity
manipulation adjustments in favor of various low-
force techniques.5

Soft-tissue manipulation

One of the most effective ways to address neuro-
muscular neck pain is with soft-tissue manipula-
tion. The massage practitioner’s ability to sense
hypertonic regions and precisely locate myofascial
trigger points or dysfunctional muscle tissue is a
hallmark of effective massage. For the massage prac-
titioner, numerous methods are effective in treating
neuromuscular neck pain. Gentle effleurage and
myofascial approaches are used initially if the condi-
tion is acute or involves excessive muscle spasm.
Active-assisted stretching methods are also a way
to begin treating muscles that are in pain or spasm.
With muscle tension that is chronic, a slightly more
aggressive treatment approach is appropriate. Effec-
tive techniques with chronic neuromuscular pain
include static compression, deep stripping, and
active engagement methods.

Suggested techniques and methods
A. Myofascial approaches Myofascial techniques

encourage fascial and muscular relaxation and
enhance their pliability. The primary goal is to
place moderately light pressure on the subcutane-
ous fascia while pulling the fascia in multiple direc-
tions. Place the hands lightly on the client’s neck
where the myofascial stretch is to be applied. Pull
the hands apart to take the slack out of the tissue
and apply a light degree of tensile (pulling) force
between the hands (Fig. 10.1). Once there is a

slight degree of pull between the hands, hold this
position until a subtle sensation of tissue release
is felt. This technique can be applied to muscles
of the posterior, anterior, and lateral cervical
region. To retain the best contact between the
client and the practitioner’s hands, generally no
creams or lotions are used.

B. Effleurage and sweeping cross fiber These
techniques are effective for reducing tension in
neck muscles. Effleurage is performed with long
gliding strokes parallel to the muscle fiber direction.
Cross fiber techniques sweep diagonally across the
primary fiber direction of muscles; the direction of
the movement changes depending on the muscles
being addressed (Fig. 10.2). Use care with effleu-
rage or sweeping cross fiber motions across tissues
of the lateral and anterior neck region due to the
superficial vascular structures in this area.

C. Deep longitudinal stripping to cervical
extensors Deep stripping techniques are applied
to the cervical erector spinae and extensor muscles.
Due to the practitioner’s hand size and the small
region of the neck to be treated, it is not as easy
to use a broad contact surface in this area. After
reducing tension in superficial muscles with effleu-
rage and cross fiber methods use small contact
surface stripping techniques such as the finger,
thumb, or pressure tool (Fig. 10.3). Stripping
techniques can be performed in a caudal or cepha-
lad direction and the client may be supine, prone,
or in a side-lying position.

These same stripping techniques can be applied
to muscles of the lateral neck region such as the

Figure 10.1 Myofascial stretching on the neck. Figure 10.2 Sweeping cross fiber to neck muscles.
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upper fibers of the levator scapulae and posterior
scalene. Use caution when applying stripping tech-
niques near the anterior neck region due to the
proximity of sensitive vascular structures and the
brachial plexus.

D. Static compression To reduce muscular
hypertonicity in a specific location, use static com-
pression methods. Treat localized areas of tension
or specific myofascial trigger points with small
contact surface pressure (Fig. 10.4). Pressure
maintained for 8–10 seconds is usually sufficient
to achieve a reduction of muscle tension.
E. Deep stripping in lamina groove After work-

ing through tension in more superficial muscles,
treat the deep intrinsic muscles of the cervical
spine. Use the thumb or finger tip to apply deep

longitudinal stripping techniques to the muscles
in the lamina groove. One hand holds the head
while the other hand performs the stripping tech-
nique in the lamina groove (Fig. 10.5). It is easiest
to treat these muscles if the thumb is used. If it
feels difficult to keep the thumb’s interphalangeal
joint straight, brace the thumb with the other
fingers as pressure is applied in this stroke. Pause
and repeat short stripping movements on any areas
where increased muscle tension is palpated or the
client reports greater tenderness.

F. Massage with active engagement to cervical
extensors An effective way to treat chronic muscle
tension in deeper neck muscles is using active
engagement lengthening techniques. The client is
in a supine position. Use one hand to hold the
head and the other hand to perform the stripping
technique on the cervical muscles, as in the deep
stripping techniques in C and E. Instruct the client
to push their head down with a moderate amount
of effort into the practitioner’s hand that is hold-
ing their head. Once a moderate isometric contrac-
tion is established, instruct the client to slowly let
go of the contraction and gradually lift their head
into full flexion. While they are releasing the
contraction and the head is moving in flexion,
perform a deep stripping technique on the cervical
extensor muscles. It is easiest to perform this stroke
moving down the neck in an inferior direction
(Fig. 10.6).

G. Massage with active engagement to lateral
neck flexors The same technique described in F

Figure 10.3 Deep stripping on posterior cervical
muscles (small contact surface).

Figure 10.4 Static compression on cervical muscles.

Figure 10.5 Deep stripping in lamina groove on
posterior neck region.
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above can be performed on the lateral neck flexors
instead of the cervical extensors by altering the
position slightly. Have the client attempt to later-
ally flex the neck to the side that is being treated
while resistance is offered to that action. Instruct
the client to slowly let go of the contraction. As
the client slowly releases the contraction, gradually
pull (or push) the head to the opposite side. As the
client’s head is slowly moving to the opposite side,
perform a stripping technique on the lateral flexor
muscles (Fig. 10.7). Use caution with pressure
applied on the lateral side of the neck to avoid
applying pressure to cervical vascular structures or
the brachial plexus.

Rehabilitation protocol considerations
� There can be a number of serious pathologies in

the cervical region so perform a thorough assess-
ment to rule out serious pathologies that need to
be referred to another health professional.

� Neuromuscular pain and postural distortions
are established by constant reinforcement. It is
important to encourage changes in these move-
ment or postural patterns early in the treatment
process as muscle tension is addressed.

� Stretching and flexibility enhancement are essen-
tial components of treating neuromuscular neck
pain. Stretching is most effective when performed
after soft-tissue manipulation so the benefits of
enhanced tissue pliability can be maximized.

� Certain techniques are more effective or appro-
priate at particular phases of the rehabilitation
process. Techniques such as active engagement
methods described in F and G are not suggested
in acute or severe neuromuscular pain cases.
These techniques can be intense for the client so
they are used in the later stages of rehabilitation.

Cautions and contraindications Just as with the
back, neuromuscular pain can resolve while the cli-
ent is on the treatment table, only to return post
massage. Decreasing pain-producing tension in
the muscular soft tissues alters muscular proprio-
ception. When the individual moves around after
treatment there are different muscular recruit-
ment patterns used, which can overtax tissues that
have not adapted to the new patterns. The body’s
reaction to the sudden overload can be muscle
spasm. The best way to avoid this situation is to
move slowly when getting up from a massage
treatment and shortly afterward so the body has
time to integrate the new muscular propriocep-
tive patterns.

Some individuals are particularly sensitive to
having their head and neck moved, which can have
a profound effect on the treatment results. They
may brace with protective muscle guarding as
various movements or massage techniques are per-
formed in this region. Be aware of these potential
guarding patterns and make sure the quality of
touch and the therapeutic environment created
by the treatment encourages relaxation.

Figure 10.7 Stripping with active engagement on
lateral flexor muscles.

Figure 10.6 Stripping with active engagement on
posterior cervical muscles.
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HERNIATED NUCLEUS PULPOSUS

Description

Intervertebral discs in the cervical region are
exposed to compressive forces primarily from
weight of the head. Other impacts can produce
excess compression on the cervical discs, such as
falling on the ground or having a load hit directly
on top of the head. A common example where this
occurs is someone diving into a shallow pool and
hitting their head on the bottom of the pool.

The normal compressive load on the cervical
spine is nowhere near that of the lumbar spine. Yet,
there can still be enough compressive load to
adversely affect the spinal structures. Because the
cervical intervertebral discs are significantly smaller
than their lumbar counterparts, it takes a smaller
load to create damaging levels of compressive stress.

An accumulation of compressive forces on the cer-
vical spine can cause degeneration of the interverte-
bral disc. Stenosis (narrowing) of the intervertebral
foramen often accompanies these degenerative
changes. Neurological symptoms can develop as
nerve roots are compressed within the narrowing
space around them. Muscle weakness and sensory
symptoms including paralysis in the upper extremity
occur in patients with spinal stenosis.6

Herniation technically means pushing through.
The primary problem in this condition occurs

because degeneration of the annulus fibrosus allows
the nucleus to push through it (see Fig. 9.9). As the
nucleus continues to exert pressure on the annulus,
it causes the annulus to change shape. Eventually, if
not halted, the nucleus can push all the way
through the annulus. Degeneration of the annulus
can be the result of numerous factors, including
poor disc nutrition, loss of viable cells, loss of water
content, and others.7–9 Most of these problems
originate from excessive compressive loads on the
spinal structures over time.

These factors cause the intervertebral disc to lose
some of its thickness prior to the process of hernia-
tion. When a disc has lost some of its thickness it is
common for an individual to be given a diagnosis of
degenerative disc disease. Essentially, this means the
disc has lost thickness and the vertebrae in the
region are closer together. However, this does not
necessarily mean that pathological symptoms fol-
low. There are often no symptoms with degenera-
tive disease of the spine and there may be no
pathology related to the condition.10,11

There are several names given to the different
degrees of disc herniation. While these names are
not always consistent in the literature, they do offer
a greater degree of specificity as to the severity of
the disc herniation.12 Figure 9.10 in the previous
chapter illustrates the different degrees of disc her-
niation. In a disc protrusion (also called a bulge),
the disc has changed shape, but the majority of
the annulus fibrosis is intact. This disc is considered
prolapsed if only the outer-most fibers of the annu-
lus are still containing the nucleus. In an extrusion,
the disc material has pushed through the outer bor-
der of the annulus, but it is still connected to itself.
The final stage of degeneration is sequestration. In
this stage the disc material has actually separated
from itself, and portions of the disc material may
be freely floating in the spinal canal.

Herniation of the nucleus pulposus in the cervical
region is similar to that which occurs in the lumbar
region. Yet, there are several reasons why cervical
discs are not as vulnerable to disc herniations as those
in the lumbar region. The ligament (Fig. 10.8) pro-
tects protrusions in the cervical region better than it
does in the lumbar region, because it is proportion-
ately wider in the cervical region. In the cervical
region the posterior longitudinal ligament covers

Box 10.1 Clinical Tip

In order to address a neck injury that has
neuromuscular tension as a component it is crucial
to help the client relax as much as possible. The
neck muscles are accustomed to having to work all
the time to maintain the head in an upright
position. There can be significant tension in these
muscles just holding the head in a static position,
especially if the individual does not have good
posture. Treating neuromuscular neck pain in a
position with the client horizontal (preferably in a
supine or side-lying position) allows the neck
muscles to relax more completely so there is less
muscle tension.
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the majority of the posterior aspect of the disc. In
addition, the nucleus is situated farther anteriorly in
the cervical region, making the possibility of a poste-
rior protrusion less likely.13

In the cervical region disc herniations are most
likely to affect the nerve roots that make up the
brachial plexus. Symptoms from compression of
these nerve roots are felt down the length of the
upper extremity. Pain can also come from the disc
pressing on the posterior longitudinal ligament,
dura mater, or spinal cord.13 It is possible, though
not common, for cervical pain associated with disc
herniations to come from the disc itself without it
pressing on nerve roots. Anatomical investigations
have shown that the discs have nerve fibers and
mechanoreceptors that can produce pain just from
excessive pressure.14–17

Treatment

Traditional approaches

Conservative treatment is advocated for this con-
dition prior to surgical intervention. Conservative
treatment consists of rest, physical therapy modal-
ities such as ice, heat, ultrasound, electrical stimu-
lation, exercise, and traction. Manipulation and
mobilization techniques are also used to reduce
pressure on the disc. Cervical traction units come
in various styles and are often effective for addres-
sing disc pathology. Because a primary part of the
problem is excessive compression on the disc,

reversing that compression through traction can
provide effective relief. Anti-inflammatory medica-
tion may be used in pain management, although it
is not always evident that inflammation is present.

If conservative treatment fails, surgery may be
used to treat the problem. However, there is
increasing controversy about when surgery should
be used. Similar to problems in the lumbar spine,
many asymptomatic individuals have been found
with disc herniations in the cervical region.10

Assuming the necessity of cervical disc surgery
on the presence of disc herniation alone could
lead to unnecessary surgery. New treatment ap-
proaches encourage a finding of adequate clinical
signs showing disc pathology to warrant surgical
intervention.

Laminectomy and vertebral fusion are some of
the more common surgical approaches for treating
cervical disc herniation. However, some of the
procedures, such as cervical fusion, may place addi-
tional levels of strain on the other vertebral seg-
ments.18 For that reason, newer and less invasive
surgical procedures such as percutaneous laser disc
decompression (PLDD) may be tried. A reduction
in disc pressure is achieved through laser energy in
this procedure.19

Soft-tissue manipulation

General guidelines Soft-tissue treatments can be
helpful in reducing symptoms in the area, but use
caution not to aggravate the symptoms through
pressure or movement applied to the area. Cervical
disc pathologies may activate myofascial trigger
points in the cervical muscles.20 These activated
trigger points can then be perpetuated by other
factors. The resultant myofascial pain pattern
can then linger long after the disc herniation
symptoms have subsided. Massage is effective in
addressing these patterns of dysfunctional muscu-
lar hypertonicity.

Disc protrusions onto cervical nerve roots can
also produce upper-extremity neurological symp-
toms because of increased neural tension. The
increased neural tension can make various regions
of the upper extremity more susceptible to neuro-
logical pathology. For that reason, thorough
soft-tissue treatment of the upper extremity is an
important aspect of addressing neural pathology
in the cervical region.

The posterior longitudinal
ligament runs inside the spinal
canal against the bodies of the
cervical vertebrae. Its primary
function is to prevent excessive
flexion but it also provides restraint
against posterior disc protrusions

Figure 10.8 Posterior longitudinal ligament.
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Suggested techniques and methods The focus of
massage treatment for disc herniations is to reduce
the role thatmuscle tightness plays in the disc pathol-
ogy. Attention is focused on neck muscles that
contribute to the compressive forces or postural
distortion of the cervical spine. Any of the tech-
niques in the previous section on neuromuscular
neck pain could be used to address the muscular
components that are aggravating a disc herniation.

Be careful of any technique that puts excessive
pressure in the area or moves the neck in any way
that aggravates symptoms. In some muscular pain
conditions a degree of pain can be expected and
even considered therapeutically helpful. Working
deep tension out of muscles can be uncomfortable,
but is often described as a sensation of pain that
feels pleasant. Massage treatment of neurological
conditions, such as a disc herniation, should not
increase symptoms because that would indicate
further pressure or aggravation of the nerve.

Rehabilitation protocol considerations
� The primary focus of treatment is to reduce

compression on neurological structures. Massage
can be performed at the same time as other tradi-
tional conservative treatments such as mani-
pulation or mobilization. Massage is a valuable
adjunct for manipulation or mobilization treat-
ments and is especially valuable if performed prior
to these treatments. Reduction in muscle and
soft-tissue tension allows these other techniques
to be applied with greater ease and less resistance.

� Movement re-education to reduce postural
stress is an important aspect of treatment and
can be performed along with massage treatment.

� If there is an acute disc herniation, significant
muscle spasm is likely to result. Muscle spasm
should be addressed first in order to reduce the
perpetuation of dysfunctional muscular activity.

� Massage is a valuable adjunct treatment in post-
surgical rehabilitation. After surgery, massage is
effective in reducing excess muscle tension and
restoring proper neuromuscular activity in the
affected muscles. Treatment should not be used
anywhere near surgical incision sites.

� If the disc herniation has become chronic,
slightly more aggressive massage treatment can

be attempted, but always work within the
client’s symptom parameters so that neurolog-
ical symptoms are not increased.

Cautions and contraindications Watch for any
indication of symptom aggravation. If the proce-
dure increases neurological symptoms, discontinue
that treatment immediately. It is beneficial to have
the client evaluated by another health care pro-
vider. Be particularly aware of any symptoms that
are bilateral, as this may indicate a central protru-
sion onto the spinal cord.

Use caution when performing techniques close
to spine. The location of disc herniation should
not be vulnerable to massage treatment because
the transverse processes of the spine protect the
region. However, techniques that put anteriorly
directed pressure on the spine could move spinal
structures in a way that aggravates nerve-root
compression by the disc.

Some clients demonstrate protective muscular
guarding in their cervical region. Pain from a cer-
vical disc herniation can produce anxiety and fears
about treatment, which add to the muscle splint-
ing and hypertonicity. To reduce the client’s
apprehension thoroughly describe the gentle
nature of the soft-tissue treatment and make sure
gentle, compassionate touch is conveyed though
manual treatment. With these clients, it is best to
begin with gentle techniques.

THORACIC OUTLET SYNDROME

Description

Thoracic outlet syndrome (TOS) is not a single
pathology, but a term that encompasses several
pathologies involving compression of arteries, veins,
or nerves near the thoracic outlet (though the com-
pression does not necessarily occur within the tho-
racic outlet). TOS is a complex condition and is
often overlooked or misdiagnosed due to the diffi-
culty in distinguishing between its variations.21,22

One area of confusion with this condition is the
name thoracic outlet. In some anatomy texts,
this region is referred to as the thoracic inlet.
However, both names refer to the same general
area. The thoracic outlet/inlet is the area where
structures either exit (thoracic outlet) or enter
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(thoracic inlet) the upper border of the thoracic rib
cage. Therefore, whether the area is called the tho-
racic outlet or inlet depends upon the anatomical
structure being discussed.

Thoracic outlet syndromes (TOS) were origi-
nally described in the medical literature as circula-
tory problems created by pressure on the arteries
and veins in the upper-shoulder region. For that
reason, many of the physical examination tests
performed to evaluate this problem focus on circu-
latory responses. The pathology is sometimes
defined as arterial (involving compression of the
subclavian artery), venous (involving compression
of the subclavian ven), or neurogenic (caused by
compression of the brachial plexus). It is generally
agreed upon today that the vast majority of
symptoms from TOS, possibly as much as 90%,
arise from neurological impairment.23,24 For no
known reason middle-aged women appear to be
more susceptible to TOS than other groups.25

Four different pathologies can go by the name
TOS. The first is a condition called true neurologic
(or neurogenic) TOS. True neurologic TOS is
caused by the presence of an unusual anatomical
structure called a cervical rib, and is relatively rare
(Fig. 10.9). The cervical rib is a pathological

extension of the transverse process of the seventh
cervical vertebra. It can be either a fibrous or
an osseous structure and often connects the
seventh cervical transverse process with the first
rib. When the rib is present, the nerves of the
brachial plexus must pass over it and, therefore,
its presence can lead to neurological compression
pathology.

The other three conditions that go by the name
TOS are all neurovascular compression pathologies
in regions near the thoracic outlet. They include ante-
rior scalene syndrome, costoclavicular syndrome, and
pectoralis minor syndrome. In anterior scalene syn-
drome, the neurovascular structures are compressed
between the anterior and middle scalene muscles
(Fig. 10.10). In costoclavicular syndrome they are
compressed between the clavicle and first rib
(Fig. 10.11). In pectoralisminor syndrome the neuro-
vascular structures are compressed between the
pectoralis minor muscle and the upper rib cage
(Fig. 10.12).

The medial, lateral, and posterior cords of the
brachial plexus are its three primary divisions in the
thoracic outlet region. Of those three, the medial
cord is the most inferior, which makes it most
susceptible to compression against the bones that
are underneath it. As a result, symptoms are com-
mon in the nerves derived from fibers in the medial
cord. Most of these fibers make up the ulnar nerve;
therefore, it is usual for symptoms from the vari-
ous forms of TOS to be felt first and foremost
in the cutaneous distribution of the ulnar nerve.
The cutaneous distribution of the ulnar nerve is
pictured in Figure 10.13.

Several factors can lead to the development of
TOS. Its onset can be acute or chronic. However,
acute onset TOS is rare, and is usually the result
of serious trauma, such as a direct blow to the cla-
vicular region. A clavicular dislocation may change
the structural arrangement enough to cause com-
pression of the neurovascular structures in the
area. An adequate history should provide insight
into the onset of the condition.

More common causes of TOS are chronic
postural distortions with resultant muscular dys-
function. Tightness or myofascial trigger points
in the anterior and middle scalene muscles can be
enough to make them press against the brachial
plexus. Tightness in the coracobrachialis and

The bony extension of the transverse process
of the 7th cervical vertebra will usually have a
fibrous attachment to the first rib. The brachial 
plexus must travel over it before going underneath
the clavicle

Figure 10.9 The cervical rib.
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biceps brachii can pull the coracoid process in an
anterior/inferior direction. If this occurs, the
pectoralis minor is in a shortened position. It
may become hypertonic in this shortened position
and compress the brachial plexus against the upper
rib cage (pectoralis minor syndrome).

Either of these postural distortions can lead
to costoclavicular syndrome. Postural or move-
ment patterns that put affected muscles under
prolonged contraction also play a part in these
pathologies. Examples include maintaining long
periods of abduction in the shoulders, such as

Middle scalene

Brachial plexus

Subclavian artery

Anterior scalene
Figure 10.10 Anterior scalene syndrome.
Compression of neurovascular structures
between the anterior and middle scalene
muscles.

Clavicle

First rib

Brachial plexus

Subclavian artery

Figure 10.11 Costoclavicular syndrome. Neurovascular structures are compressed between the clavicle and first rib.
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in hair styling, or the position a violinist must
keep while playing their instrument. Wearing a
heavy backpack or carrying heavy objects in
the affected upper limb could aggravate symptoms
as well.

Symptoms that clients experience include pain
or paresthesia down the arm into the hand, feel-
ings of heaviness in the upper limb, coldness or
discoloration of the upper limb, or muscular atro-
phy of the thenar muscles of the hand. The pain,
aching, or paresthesia that is felt in the arm and
hand is usually in the distribution of the ulnar

nerve or the medial antebrachial cutaneous nerve
along the ulnar side of the forearm.

Problems in the thoracic outlet region are
commonly involved in double crush injuries (see
Chapter 2 for additional information on the
double crush phenomenon). There are several loca-
tions in the upper extremity where compression

Brachial plexus and
neurovascular structures

Pectoralis minor

Figure 10.12 Pectoralis minor
syndrome. Neurovascular
compression under the pectoralis
minor muscle.

Dorsal view of hand Palmar view of hand

Cutaneous distribution
of the ulnar nerve

Figure 10.13 Cutaneous distribution of ulnar nerve.

Box 10.2 Clinical Tip

The ulnar nerve is the one most commonly involved
in the different variations of thoracic outlet
syndrome. However, it is important not to overlook
the other major nerves of the upper extremity,
which can also be involved. A more comprehensive
physical examination with functional testing will
be required to determine which nerves are
primarily responsible for the adverse symptoms.
Regardless of which nerve(s) appear to be at fault,
it is advantageous to treat the entire neck and
upper extremity as if the thoracic outlet nerve
entrapment were affecting any or all nerves in the
area. The enhanced mobility of all nerves in the
upper extremity is valuable in reducing the
potential for double crush injuries.
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pathologies routinely occur so the likelihood of
involvement of at least one, if not more, of these
areas is increased. Common postural distortions
can adversely affect more than one nerve compres-
sion site near the thoracic outlet, so double crush
symptoms are common from thoracic outlet
pathologies.26

Treatment

Traditional approaches

Conservative treatment is usually successful with
TOS variations. In the majority of cases, some
form of postural re-education is of crucial impor-
tance because postural change may be sufficient
to remove the dysfunctional compression on the
neurovascular structures. Postural re-education
can be enhanced through stretching and various
strength training methods as well.

If conservative treatment is unsuccessful, surgery
may be the next option. Surgical approaches are
most effective when dealing with compression
caused by a cervical rib. Excision (removal) of the
cervical rib often brings immediate relief of symp-
toms. However, there are those that question the
necessity of surgery for this problem, even if a cervi-
cal rib exists.27 If an individual with a cervical rib
has made it through their life without symptoms,
it is questionable whether the surgery is absolutely
necessary. More research is needed to determine
which conservative treatments are most effective in
treating a neurogenic TOS caused by a cervical rib.

Surgery can be used to treat some of the other
soft-tissue variations of TOS. The anterior scalene
syndrome is sometimes treated surgically by remov-
ing some of the scalene muscles or a portion of
the first rib.28 However, removal of the muscles
or the first rib is likely to have other detrimental
effects on muscular function in the region.29

Soft-tissue manipulation

General guidelines Particular attention is paid to
treating the soft tissues involved in the specific
region of compression. It is helpful to treat all of
these areas regardless of where the primary site of
compression is occurring, because more than one
site may be involved. It is beneficial to treat these
other areas, even if they are not directly involved
in the compression pathology.

If neurological or vascular symptoms are
increased during treatment, move to another
region, as it is likely that nerve compression is being
increased. Several muscles, including the pectoralis
major, latissimus dorsi, teres major, and subscapu-
laris, can have myofascial trigger points that mimic
some TOS symptoms. It is advantageous to treat
these muscles in the process as well. If they are
holding dysfunctional trigger points, their treat-
ment helps restore proper muscular balance.

Because these neurovascular compression dis-
orders are often caused by postural distortion, it
is important to address postural dysfunctions.
A critical component of postural correction for these
disorders is to repeat the corrections frequently.
The more a postural or movement pattern is
repeated, the more likely it is to become ingrained
in the neurological system and become a natural
aspect of posture or movement.

Stretching muscles of the cervical region and
shoulder girdle is an important part of treating all
the variations of TOS. When stretching muscles
take the muscle to the point of mild pain or dis-
comfort and hold it there until the pain or discom-
fort subsides. In doing this, the connective tissue
component of the muscle is elongated, and the
neuromuscular component changes the rate of
stimulation in the muscle to reduce tightness. In
the process of stretching, the client may report an
exacerbation of neurological symptoms in certain
positions. This is ordinarily due to stretching of
nerve tissue in these positions. If there is adverse
neural tension throughout any of the nerves in
the upper extremity due to one of these problems,
some degree of neural stretching may be helpful to
improve mobility of the nerves.

The same positions that give an increase in symp-
toms can be used for neural mobility enhance-
ment. However, be very careful in the way
neural stretching procedures are applied, because
it is different from stretching myofascial tissues.
With nerve tissue it is more beneficial to encou-
rage mobility between the nerve and adjacent
structures by repeatedly bringing the nerve to the
end of its extensibility, and then removing tension
from it (shortening it) without holding it in the
fully stretched position. 30,31 It is the repetition that
encourages greater neural mobility and not the
tensile load on the nerve.
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Holding the nerve in its fully stretched position is
likely to increase the symptoms, and does not achieve
a significant increase in mobility. The primary func-
tion of neural stretching procedures is not to increase
the length of nerve tissue as it is with an elastic tissue
like muscle. The primary goal is to increase the
mobility between the nerve and adjacent structures.
Neural mobility procedures are more effective when
the soft tissues along the entire path of the nerve
are as relaxed and pliable as possible.

Suggested techniques and methods The follow-
ing techniques may be effective for addressing
one variation of TOS, but not for another varia-
tion. They are categorized in different groups for
ease of presentation. It is still valuable to treat all
the potentially involved tissues regardless of the
variation that exists.

True neurogenic thoracic outlet syndrome No soft-
tissue treatment technique can remove the
obstruction of the cervical rib. Massage treatment
for a true neurogenic TOS focuses on reducing
the likelihood of additional neurovascular com-
pression in the area and enhancing neural mobility.
The techniques described below in the other
categories are valuable for this approach.

Anterior scalene syndrome and costoclavicular
syndrome

A. Myofascial approaches Myofascial techniques
encourage fascial and muscular relaxation. Gentle
pressure is placed on the fascia in multiple directions.
Relaxing the fascia has benefits in reducing muscular
tension and decreasing restrictions on neural mobil-
ity. The primary goal is to place a moderately light
pressure on the subcutaneous fascia. Pulling the
fascia in multiple directions appears to enhance its
pliability the most. Place the hands lightly on the
client’s neck where the myofascial stretch is to be
applied. Pull the hands apart to take the slack out
of the tissue and apply a light degree of pulling force
between the hands (Fig. 10.1). Once there is a slight
degree of pull between the hands, hold this position
until a subtle sensation of tissue release is felt. These
approaches are effective when applied to muscles of
the posterior, anterior, and lateral cervical region.

B. Effleurage and sweeping cross fiber These
techniques are effective for reducing tension in neck
muscles that may be contributing to neurovascular

compression. Effleurage is performed with long
gliding strokes parallel to the muscle fiber direction.
Cross fiber techniques sweep diagonally across the
primary fiber direction of muscles in different
regions of the neck (Fig. 10.2). Use care with effleu-
rage or sweeping cross fiber motions across tissues
of the lateral and anterior neck region due to the
superficial vascular structures in this area.

C. Static compression Use small contact surface
static compression to reduce muscular hypertonic-
ity or treat myofascial trigger points in specific
muscles, such as the scalenes, that can be com-
pressing neurovascular structures (Fig. 10.14).
Pressure maintained for 8–10 seconds is usually
sufficient to achieve a reduction of muscle tension.

D. Deep stripping on scalenes Due to the loca-
tion of the scalene muscles deep to the sterno-
cleidomastoid and other neck muscles, they are
not easy to access along their whole length. Do
not exert a great deal of pressure in the anterior
neck region as the brachial plexus and vascular
structures are superficial in this area. The client is
in a supine position with the head turned slightly
away from the side being treated. Use the finger tips
or thumb to perform a longitudinal stripping tech-
nique on the anterior and middle scalene muscles,
just lateral to the lateral edge of the clavicular head
of the sternocleidomastoid (SCM) (Fig. 10.15).
The entire length of themuscle is not accessible with
this stripping technique so just treat the accessible
fibers. If the client reports an increase in neurologi-
cal or vascular symptoms, immediately cease the
technique as there may be additional pressure on
the primary region of pathology.

Figure 10.14 Static compression on anterior scalenes.
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E. Stripping with active engagement It can be
difficult to apply adequate and effective pressure
on the scalene muscles with stripping techniques
because of the sensitivity of this region and the
delicate structures nearby. Adding active engage-
ment increases the effectiveness of the stripping
technique. The client is in a supine position with
the head partially rotated to the opposite side
and off the end of the table. If the client does
not feel comfortable with the head off the end of
the table, use a bolster or pillow under the upper
back so there is room to move the head in
hyperextension.

Hold the client’s head with one hand while the
other hand is prepared to apply the stripping tech-
nique. Ask the client to lift the head slightly and
hold it there for a few seconds (the practitioner’s
hand keeps light contact with the client’s head,
but the client is now holding their own head up).
After holding that contraction for 5–8 seconds,
instruct the client to slowly let go of the contrac-
tion. As the contraction is slowly released, gently
guide their head into hyperextension with one
hand while the other hand performs a stripping
technique on the anterior and middle scalenes as
in D above (Fig. 10.16). Repeat this technique
several times for maximum effectiveness. Do not
perform this technique if there is a concern about
vertebrobasilar insufficiency (see the cautions and
contraindications below).
F. Muscle energy technique for anterior/lateral

neck muscles and fascia In some cases additional
pressure in the region of the brachial plexus is
uncomfortable for the client because it aggravates
neurological or vascular symptoms. In those cases

this MET procedure is an effective way to enhance
lengthening in the scalene muscles without putting
direct pressure on them. This technique is best
performed without lubricant on the client’s skin.
The client is in a supine position and in a position
like E above where the head can be relaxed off the
end of the table or over a bolster. One hand holds
the client’s head and the other hand is positioned
over the scalene muscles or their distal fascial con-
nections. Ask the client to lift their head out of the
hand and hold it there for a few seconds (the prac-
titioner’s hand keeps contact with the client’s
head, but the client is now holding the weight of
their own head). After holding that contraction
for 5–8 seconds, instruct the client to slowly let
go of the contraction. As they slowly let go of
the contraction let their head drop back into
extension while applying an inferiorly directed
traction force to the scalenes and the fascial tissues
connected with them (Fig. 10.17). The force of
the fingertips pulls on the skin and superficial
fascia more than pressing down into the scalenes.
Repeat this technique several times and apply at
different points along the length of the scalene
muscles or their distal fascia. Do not perform this
technique if there is a concern about vertebrobasi-
lar insufficiency (see the cautions and contraindica-
tions below).

Pectoralis minor syndrome
A. Deep stripping on pectoralis minor The

client is in a supine position. Perform sufficient
warming techniques, such as effleurage and sweep-
ing cross fiber, to reduce tension in the pectoralis

Figure 10.15 Deep stripping on scalenes. Figure 10.16 Stripping with active engagement
(lengthening) on scalenes.
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major muscle so the pectoralis minor is more easily
accessible. Perform a deep longitudinal stripping
technique on the pectoralis minor beginning at
the coracoid process of the scapula and moving
inferiorly to its attachments on ribs 3, 4, and 5
(Fig. 10.18). Pressure is applied directly through
the pectoralis major muscle and this region can
be somewhat tender, so use care in the amount
of pressure that is applied. Immediately move off
the area if the technique reproduces or exacerbates
neurological symptoms.

B. Pin and stretch for pectoralis minor The
client is in a supine position. The practitioner is
at the level of the client’s head facing their feet.
Place a thumb or finger tip in contact with the
pectoralis minor muscle but not on any area that
exaggerates or reproduces neurological symptoms
when pressure is applied. Instruct the client to

reach as far toward their toes as possible. This
motion depresses the scapula and puts the pector-
alis minor in a shortened position. With the
muscle in this position apply moderate to significant
pressure (within the client’s comfort tolerance) to
the pectoralis minor muscle. Then instruct the
client to hike the shoulder up as if bringing it as close
to the ear as possible. While they are elevating the
shoulder girdle, apply static compression or a short
stripping technique to the pectoralis minor muscle
(Fig. 10.19). Repeat this technique several times
to encourage lengthening of the pectoralis minor.

C. Neural mobilization technique Neural mobi-
lization is helpful to reduce binding or restriction
on nerves of the upper extremity that could be
affected by regions of entrapment near the tho-
racic outlet. Most thoracic outlet variations affect
the ulnar nerve so this neural mobility technique
emphasizes the ulnar nerve. The client is in a
supine position with the arm at the side. Hyper-
extend the client’s wrist and fingers and bring the
forearm into position of elbow flexion. From that
position abduct the shoulder so it appears the
client’s hand is coming close to covering the ear
(Fig. 10.20). At the far endof thismovement instruct
the client to laterally flex the head to the opposite side
as the hand is brought up near the side of the head.
Do not hold the final stretch position. Bring the
shoulder and elbow back to neutral positions. Imme-
diately repeat this series of movements several times.
The idea is to repeatedly pull on the nerves of the
brachial plexus and reduce binding or restriction
between the nerves and adjacent tissues.

Figure 10.17 MET for scalenes and their fascial
connections.

Figure 10.18 Deep stripping on pectoralis minor. Figure 10.19 Pin and stretch on pectoralis minor.
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Rehabilitation protocol considerations
� Strength training for shoulder or neck muscles

is sometimes advocated to address postural distor-
tions that contribute to neurovascular compres-
sion. Postural retraining should be initiated and
routinely reinforced prior to significant strength
training activities so dysfunctional patterns are
not strengthened or reinforced.

� In more severe cases, some of the suggested treat-
ment techniques are not recommended because
the neurological symptoms are severe and any
additional pressure on the region aggravates the
symptoms. In those cases, simply reduce the
pressure applied in the techniques and focus on
treatment methods such as the MET technique
described above that doesn’t put additional
pressure on the neurovascular structures.

� Be sure to treat the entire upper extremity as
part of the TOS treatment strategy because
there can be multiple regions of nerve entrap-
ment that could be aggravating symptoms.

� The neural mobility technique described in C
under Pectoralis minor syndrome treatment
above should be performed after the entire
upper extremity has been treated. Neural mobil-
ity procedures are more effective when the soft
tissues along the entire path of the nerve are as
relaxed and pliable as possible.

Cautions and contraindications The practitioner
should be cautious about applying pressure in any
of the affected regions. Because TOS involves nerve
compression, additional compression can aggravate
the problem. The practitioner should stay in close

communication with the client about symptoms so
treatment can be immediately modified.

Some of the neural stretching procedures can
create an immediate increase of symptoms. Exacer-
bation of symptoms can be kept to a minimal level
if treatment is ceased when symptoms increase. Do
not overstretch neural structures when performing
neural mobility techniques. If symptoms recur
prior to the ending position of the described
movements, do not pursue additional movements
past the point where symptoms recur.

The position with the client supine and head
moving into hyperextension described in E and F
under anterior scalene syndrome and costoclavicular
syndrome above can produce an adverse effect in
some people. This position with the head turned to
the sidewhile it is being hyperextended can compress
the vertebral artery and decrease blood flow to the
brain causing dizziness, vertigo, blurred vision, or
fainting. This is a condition called vertebrobasilar
insufficiency. Prior to performing this technique it is
helpful to perform the vertebral artery test to see if
the client is potentially susceptible to this compres-
sion. With the client in a seated position ask them
to look up and over their shoulder so the head is in
hyperextension and rotation. Hold that position for
about 30 seconds. If the client begins to feel sensa-
tions of dizziness, vertigo, nausea, vision problems,
or other neurological symptoms, this is a positive
result and indicates they are susceptible to vertebral
artery compression. If that is the case, those treat-
ment techniques should be avoided.

SPASMODIC TORTICOLLIS

Description

Spasmodic torticollis is a condition of continual
muscle spasm that affects the extensor and rotator
muscles of the neck. It usually makes the indivi-
dual’s head turn to the side in lateral flexion
and/or rotation with some hyperextension as if
they were attempting to look over their shoulder.
It is most common on one side only. Another form
of torticollis, congenital torticollis, arises from dif-
ficulty in traveling through the birth canal. Spas-
modic torticollis is a different process; it appears
to be a central nervous system dysfunction.

Figure 10.20 Neural mobilization for ulnar nerve.
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This condition is also called wry neck or cervical
dystonia. Dystonia is a neurological movement dis-
order characterized by involuntary muscle contrac-
tions that force the body into abnormal and
sometimes painful movements or postures. The
cause for spasmodic torticollis is unknown,
although there does seem to be some central ner-
vous system dysfunction. In spasmodic torticollis,
muscles develop a degree of fibrotic change and
contracture within the tissue. Pain in this condi-
tion may not be limited to the muscles alone, but
may involve dysfunctional central nervous system
responses.32

Some individuals may develop spasm in cervical
muscles. These spasms can happen as the result of
sleeping in an awkward position for long periods
or even from having a cool draft on the cervical
region during the night.20 Spasmodic torticollis is
different as the degree of spasm in the muscles
is much greater with torticollis, and torticollis is
often harder to resolve than a muscle spasm that
results from long periods of awkward positioning.

Treatment

Traditional approaches

Stretching and various physical therapy modalities
are commonly used for treatment of spasmodic
torticollis. A primary focus is on the level of mus-
cle dysfunction, as well as attempting to normalize
any contributing factors from the central nervous
system. Medications are sometimes used to address
the muscle spasms. Biofeedback and hypnosis have
also been used with some clinical success.

When conservative measures are not effective,
another treatment that is used is injection therapy.
In this procedure, a small amount of botulinum toxin
A (known by its commercial name, BOTOX®) is
injected into the affected muscles. BOTOX® is a
neurotoxic substance that essentially prevents the
release of acetylcholine, which interrupts muscle
function.33 The interruption of muscle function is
an effective means of reducing the spastic contrac-
tions in the neck muscles. The amount of botulinum
toxin used in this procedure is well below the level
that is poisonous to a human.

In addition to botulinum toxin injections, sur-
gical procedures may also be used. Surgery will
focus on denervating the involved muscles so they

do not perpetuate their dysfunctional spasm. Sur-
gery alone is generally not as effective as surgery
combined with the injection therapy.34

Soft-tissue manipulation

General guidelines The primary focus of massage
treatment for torticollis is to reduce the chronic
muscle spasms that occur in this condition. It is
not clear if massage can help with the aspects of
this condition that are mediated by the central ner-
vous system. However, due to the systemic effects
of massage in lowering stress levels and overall
neuromuscular tension, massage might be benefi-
cial for the central nervous system components of
the disorder as well.

Always strive to work gently within the client’s
comfort zone. Any increased tonus level that is
stimulated through excessive pressure may cause
an increased central nervous system response. This
will be detrimental to the primary goal of treat-
ment. The foremost aim of treatment is to reduce
muscle spasms and excess central nervous system
activity that is contributing to the disorder.
A treatment environment that is conducive to over-
all relaxation is desirable for achieving those out-
comes. The cumulative effect of environmental
factors on reducing central nervous system stress
should not be ignored; for example, a long treat-
ment session (more than 45 minutes), a dimly lit
room, and relaxing music. The factors that contrib-
ute to nervous system relaxation should be maxi-
mized as much as possible.

Suggested techniques and methods
A. Myofascial approaches Myofascial techniques

encourage fascial and muscular relaxation. Gentle
pressure is placed on the fascia in multiple direc-
tions. Relaxing the fascia has benefits in reducing
muscular tension and decreasing any restrictions
on neural mobility. The primary goal is to place a
moderately light pressure on the subcutaneous fas-
cia. Pulling the fascia in multiple directions appears
to enhance its pliability the most. Place the hands
lightly on the client’s neck where the myofascial
stretch is to be applied. Pull the hands apart to
take the slack out of the tissue and apply a light
degree of pulling force between the hands
(Fig. 10.1). Once there is a slight degree of pull
between the hands, hold this position until there
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is a subtle sensation of tissue release. Apply these
fascial techniques specifically to the muscles in
the neck that are engaged in spasm due to
torticollis.

B. Effleurage and sweeping cross fiber These
techniques are effective methods for reducing
tension in superficial neck muscles. Effleurage is
performed with long gliding strokes parallel to the
muscle fiber direction. The cross fiber techniques
sweep diagonally across the primary fiber direction
of muscles in different regions of the neck
(Fig. 10.2). Use care with the pressure level in effleu-
rage or sweeping cross fiber motions as there are sen-
sitive vascular structures that are superficial in the
anterior neck region. Emphasize long gliding strokes
with the muscles that are in spasm as these long
strokes help reduce excess neurological activity.
C. Pin and stretch on sternocleidomastoid The

SCM is one of the primary muscles that maintain
the dysfunctional torticollis position when in
spasm. The SCM can be difficult to treat. Due to
the layers of soft tissues and sensitive structures
underneath the SCM, significant pressure should
not be used. Depending on the severity of the tor-
ticollis, the head may not be able to move much.
Perform what is within the client’s comfort toler-
ance and gradually work towards improvement.
The description below assumes a greater range of
motion is possible.

This pin and stretch technique allows direct
pressure and stretching on the SCM without push-
ing down into anterior neck structures. This tech-
nique can be performed actively with the client
moving their own head or passively with the prac-
titioner moving the client’s head. Place one hand
underneath the client’s head in a position where
their head can adequately be moved in a number
of different directions. Move their head into a
position of flexion and contralateral rotation (e.g.
turning left if treating the right SCM). This posi-
tion puts the SCM in a fully shortened position.
Grasp the SCM muscle between the thumb and
fingers. Either actively or passively rotate the cli-
ent’s head into extension and ipsilateral rotation,
as if they are looking up over their shoulder
(Fig. 10.21). Do not perform this technique if
there is a concern about vertebrobasilar insuffi-
ciency (see the cautions and contraindications
below).

D. MET using reciprocal inhibition for neck
rotators In many cases muscle spasm does not
respond well to direct manipulation, but active-
assisted stretching using reciprocal inhibition can
achieve beneficial results by using appropriate neu-
rological principles. This technique assumes atten-
tion is focused on the SCM, a contralateral neck
rotator muscle. The technique can be modified
to address the contributions of other muscles, such
as the flexors or lateral flexors of the neck that may
be contributing to the disorder. The description
assumes the right side is being treated. Reverse
the instructions to address the left side SCM.
The client is in a supine position. Place one hand
gently on the right side of the client’s forehead.
Instruct the client to attempt to rotate the head
to the right while offering resistance for about
5–8 seconds. This resisted action engages the left
SCM (and the right side ipsilateral rotators). When
they contract there is decreased neurological activ-
ity in our target muscle, the right SCM. Instruct
the client to release the contraction. As they let
go of the contraction gently attempt to turn the
head in same direction that they were attempting
(to the right). This will stretch the SCM on the
right side (Fig. 10.22).

Rehabilitation protocol considerations
� Depending on the severity of the spasm in torti-

collis, different massage techniques are used. In
a severe case, there may be very little that direct
soft-tissue manipulation can do due to client
pain. In these cases, begin with less invasive

Figure 10.21 Pin and stretch on sternocleidomastoid
(SCM).

216 CERVICAL SPINE



techniques such as the MET with reciprocal
inhibition described in D above.

� Myofascial techniques have clear effects on
reducing neuromuscular activity through mild
tensile loads applied to the tissues. Due to their
gentle intervention, these techniques are advan-
tageous in more severe cases when there is a
significant amount of muscle spasm.

Cautions and contraindications There may be
significant pain and discomfort associated with
spasmodic torticollis. Be aware of the client’s
reported level of discomfort and adjust treatments
accordingly. It is more beneficial to work slowly on
improving central nervous system effects over a
number of treatments, rather than trying to reduce
all the symptoms in one or two sessions.

Special precautions should be taken with mas-
sage treatment for a client who is currently receiv-
ing botulinum injection therapy. No studies have
been published on the effects of massage in con-
junction with botulinum toxin injections. Because
of the potential that massage treatments have to
enhance circulation, there may be some adverse
interference with the local administration of the
medication. It is best to get clearance from a phy-
sician about massage treatment in this area for a
client who is currently receiving injection therapy.

The position with the client supine and head
moving into hyperextension described in C can
produce an adverse effect in some people. This
position with the head turned to the side while it
is being hyperextended can compress the vertebral

artery and decrease blood flow to the brain causing
dizziness, vertigo, blurred vision, or fainting. Prior
to performing this technique, perform the vertebral
artery test to see if the client is potentially suscepti-
ble to this compression. With the client in a seated
position ask them to look up and over their shoul-
der so the head is in hyperextension and rotation.
The client holds the position for about 30 seconds.
If the client begins to feel sensations of dizziness,
vertigo, nausea, vision problems, or other neuro-
logical symptoms, they are susceptible to vertebral
artery compression and those treatment techniques
should be avoided. Depending on the severity of
the torticollis the client may not be able to make
these movements in a position that would be
enough to compress the vertebral artery. However,
as greater motion is achieved it could be an issue.

WHIPLASH

Description

Whiplash is a frequently misunderstood condition,
as it is not a single condition. Whiplash is an injury
that occurs as the result of a sudden acceleration or
deceleration of the head and neck in relation to the
torso. Numerous problems can result from whip-
lash. Consequently, it is not appropriate to speak
of whiplash as an isolated condition. It is more
appropriate to describe it as a broad spectrum of
possible disorders. It is now commonly referred
to as whiplash associated disorder (WAD), indicat-
ing that whiplash is the mechanism of injury, but
numerous tissues could be injured as a result.

One of the most important classifications ofWAD
published to date came from the Quebec Task Force
on Whiplash-Associated Disorders.35 They have
classified WAD into four categories of severity:

Category 1: Neck complaint without musculo-
skeletal signs such as loss of mobility.

Category 2: Neck complaint with musculoskeletal
signs such as loss of mobility.

Category 3: Neck complaint with neurological
signs.

Category 4: Neck complaint with cervical fracture
or dislocation.

It is apparent from looking at this classification
that various pathologies fall under the descrip-
tion of whiplash – from simple musculoskeletal

Figure 10.22 MET with reciprocal inhibition for
cervical contralateral rotators.
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irritation, all the way to cervical fracture and severe
neurological impairment. Assessment of the injury
level is crucial for any practitioner attempting to
treat whiplash disorders.

The approach to classifying whiplash and design-
ing appropriate treatment protocols has been
challenging because of the different symptoms that
occur some time after the initial incident. Although
the Task Force has set up a helpful system for classi-
fying whiplash problems, their conclusions are not
without controversy. There is still a call for a better
understanding of WAD.36,37

Whiplash injuries can cause damage to muscles,
neural structures, ligaments, tendons, fascia, facet
joints, bones, intervertebral discs, or vascular struc-
tures. Pain may be local in the neck, or it may
radiate into the head, shoulder, or upper extremity.
Some people suffering from whiplash experience
impairment of memory, concentration, or sleep, as
well as fatigue, depression, and various forms of
psychological distress.38,39 The practitioner should
be on the lookout for any of these symptoms if their
client has suffered a whiplash trauma.

A challenging aspect of WAD is matching the
onset of symptoms to the actual structures that
are damaged. It is common for whiplash symp-
toms to emerge days, weeks, or even months after
the initial trauma. Explanations for this delay of
symptoms include delayed inflammatory effects
or altered mechanics that take a while to produce
symptoms. There is also evidence of increased cen-
tral nervous system sensitivity that could be play-
ing a role in delayed onset of tissue sensitivity.40,41

If not severe, whiplash conditions are generally
limited to soft-tissue injury. Cervical muscles can
be strained or under protective spasm. Ligaments
of the cervical region can be sprained from excess
joint motion. In many instances, myofascial trigger
points develop in the cervical muscles following
the injury. Trigger points lead to patterns of facili-
tated muscular dysfunction that often linger for
months or years after the initial trauma.20

Treatment

Traditional approaches

As with other conditions, rest from offending
activity is essential, especially in the early phases

after the injury. It is common practice to begin
rehabilitation of whiplash injury as soon as the
inflammatory phase has subsided. This may be dif-
ficult to identify in many cases, however, because
visible inflammation is mostly absent. A general
guideline of 48–72 hours after the initial incident
is a common period for the inflammatory stage.
When there is relief of symptoms from various
positions other than static rest, some degree of
managed treatment can begin.5

For years, the cervical collar was a mainstay of
treatment for whiplash, and the practice persists.
However, health care practitioners now realize that
unless there is a severe level of damage, early, pro-
tected mobilization is more beneficial than immo-
bilization in a collar.42–45 When cervical collars are
used, whether soft or hard collars, they can cause
further complications from the initial trauma. It
is common for temporomandibular dysfunction,
joint adhesions, muscle atrophy, and myofascial
trigger points to develop from long periods of
immobilization in a cervical collar.46

Various drugs, such as anti-inflammatory medi-
cations or muscle relaxants, may be used to treat
whiplash symptoms. Cervical traction units may
also provide relief for symptoms. This will be espe-
cially true in instances where there is compression
of the vertebral bodies or facet joints.47 Remem-
ber that numerous tissues can be the source of
whiplash pain so evaluation of these potential
problems should be thorough.

Soft-tissue manipulation

General guidelines If a specific tissue injury can
be identified as the source of pain, such as a strain
to the splenius capitis, massage treatment focuses
directly on that tissue injury. Use comprehensive
orthopedic assessment to clarify the nature of the
tissue injury as accurately as possible. Without
identification of a specific tissue that is damaged,
soft-tissue treatments are more general in nature.
For example, it is difficult to treat some ligaments
of the cervical spine that are sprained because they
are deep along the cervical spine or near the
atlanto-occipital joint and too deep to access.
However, the resultant muscular dysfunction that
occurs from excessive neurological activity and
movement restriction can become a serious part
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of the whiplash-associated disorder, and this
muscular dysfunction is treatable with massage.

The appropriate form of massage depends
greatly upon what tissues are injured. Techniques
such as effleurage, sweeping cross fiber, active
engagement, as well as active-assisted massage are
useful at various stages of whiplash rehabilitation.
Gentle stretching in the cervical region is also an
integral part of the treatment process.

Suggested techniques and methods Depending
on the exact nature of the injury, which is deter-
mined by proper assessment, any of the techniques
A–G described in the section Neuromuscular neck
pain can be valuable in treating WAD. In some
cases the muscles or other soft tissues of the cervi-
cal region are too sensitive for direct soft-tissue
manipulation. The additional techniques included
below can be used in the early stages of rehabilita-
tion when it is too early for other soft-tissue work.

Because there are a number of tissues that can
be injured in a whiplash injury, it may be difficult
to identify the severity or nature of the injury.
In cases that appear to be more than a mild muscu-
lar whiplash disorder referral to a physician is
strongly recommended to screen for more serious
pathologies.

A. MET with reciprocal inhibition for cervical
extensors This technique emphasizes muscular
dysfunction in the cervical extensors following
the whiplash injury. The client is in a supine posi-
tion to begin. Gently cradle one hand behind
the client’s head and place the other hand on the
client’s forehead. Instruct the client to slowly lift
the head off the treatment table against resistance.
Hold the contraction for about 5–8 seconds.
Depending on the severity of the whiplash injury,
engaging the cervical muscles in a contraction
may be uncomfortable or cause further pain. Only
engage this muscle contraction within the client’s
pain or comfort tolerance. Instruct the client to
release the contraction. As they release the con-
traction gently push the head farther into flexion
to stretch the posterior cervical muscles
(Fig. 10.23).

B. MET with reciprocal inhibition for lateral
flexors The client is in a supine position. Instruc-
tions for this technique assume that the lateral
rotators on the right side of the neck are being

treated. Place one hand against the left side of
the client’s head and the other against the client’s
right shoulder. It might be more helpful to cross
the arms and have the right hand underneath the
client’s head with fingers on the side of their head
and the left hand on the client’s shoulder. Instruct
the client to hold this position as the practitioner
attempts to laterally flex the client’s head to the
right (the client engages the left lateral flexors to
resist this motion). The client holds that contrac-
tion for about 5–8 seconds. Instruct the client to
release the contraction and as the contraction is
released, move the head into left lateral flexion to
stretch the lateral flexor muscles on the right side
(Fig. 10.24).

C. MET with reciprocal inhibition for anterior
neck flexors Deep flexors of the neck, such as the

Figure 10.24 MET with reciprocal inhibition for lateral
neck flexors.

Figure 10.23 MET with reciprocal inhibition for
cervical extensors.
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longus colli and longus capitis, are commonly
injured in rear-impact whiplash incidents. These
muscles are deep in the neck and lie very close to
the cervical spine. This MET procedure avoids
pressure on the baroreceptors in the carotid sinus
(see this important contraindication below), but
still helps treat the deep neck flexor muscles.

The client is in a supine position with the head
off the end of the table or the upper back sup-
ported by a bolster so the head can move back in
extension. Both of the practitioner’s hands are
holding the head. Holding the head with both
hands is important to give the client maximum
confidence that no sudden or forceful neck move-
ment will result. Starting in a neutral position
instruct the client to gently push their head into
the hands for about 5–8 seconds as resistance is
offered. After holding that contraction, instruct
the client to let go of the contraction and gently
let the head drop back into further extension
stretching the deep neck flexors on the anterior
side of the neck (Fig. 10.25). Only perform this
stretch within the client’s comfort tolerance. Do
not perform this technique if there is a concern
about vertebrobasilar insufficiency (see the cau-
tions and contraindications below).

Rehabilitation protocol considerations
� WAD runs the gamut from mild muscular irrita-

tion to severe and life-threatening cervical injury.
Accurate assessment of the injury is crucial to
determine the severity of tissue damage and what
types of massage treatment are appropriate or
potentially contraindicated.

� In the early stages of the injury use gentle tech-
niques that emphasize neurological responses
without putting excess pressure on muscle and
other soft tissues. Myofascial approaches and
active-assisted stretching procedures, such as
the MET with and without reciprocal inhibi-
tion, are particularly well suited to the early stages
of a whiplash injury

� Positional release is also a good treatment
choice in the early stages of whiplash injury
because it does not require invasive pressure
and uses gentle neurological responses to achieve
treatment objectives.

� Due to excessive neuromuscular tension follow-
ing WAD injuries, thermal modalities are useful
adjuncts to soft-tissue treatment. Ice and cold
applications are preferable in the immediate
aftermath of the injury to reduce inflammatory
effects. However, ice is also valuable in the later
stages with muscular spasm because of its ability
to slow nerve conduction velocity and interrupt
muscle spasm. If the WAD has moved into the
sub-acute or chronic phase, individuals respond
well to heat applications because they reduce
neuromuscular tension and settle down exces-
sive sympathetic nervous system activity.

� Early mobilization and gentle exercise is a main-
stay of WAD treatment. More vigorous move-
ment retraining, strengthening, and conditioning
are also a part of WAD treatment to restore
proper strength and resilience to the tissues in
this area. However, due to the heightened
neurological stress in the area following this
type of injury and the increased central ner-
vous system sensitivity, it is best to wait later
in the rehabilitation process for significant
strength-training activities. Strength training
or conditioning that is begun too soon can
cause reactive muscular spasms as the body is
readjusting to proprioceptive feedback from
the injured muscles.

Cautions and contraindications One of the con-
cerns in working with clients with a WAD injury is
identifying what the problem really is. Because
symptoms can be delayed, do not perform any treat-
ment technique that is going to make the condition
worse. It is not unusual for clients to go through

Figure 10.25 MET with reciprocal inhibition for deep
anterior neck flexors.
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therapy, massage and other types, for whiplash
treatment and come out feeling worse. In these
cases, the practitioner may have been too aggressive
with the treatment, or simply used an approach that
was improper for the nature or stage of the injury.

Acquire thorough and complete information
from the client related to the symptoms they have
experienced and those they are currently experien-
cing in order to make responsible clinical deci-
sions. Watch for symptoms that indicate the need
for intervention of another health professional for
further and more complete evaluation. If there is
uncertainty of the severity or nature of the whip-
lash injury, it is best to refer that person out for
a more comprehensive evaluation prior to treat-
ment. Underlying dysfunctions such as severe joint
instability may not be immediately apparent due to
protective muscle spasm. Overly enthusiastic stret-
ching or movement techniques could then cause
joint subluxation or dislocation.

Some treatment techniques for the deep neck
flexors, such as the longus colli and longus capitis,
advocate direct treatment of the muscles. This
direct deep treatment usually involves displacing
the trachea to the side so muscles in the anterior
neck can be directly accessed. Unfortunately these
muscles are also very close to sensitive tissues such
as the thyroid gland and vascular structures such as
the carotid artery and carotid sinus. The carotid
sinus contains sensitive neurological receptors
called baroreceptors that are important in regulat-
ing blood pressure. Attempts at putting pressure
on the deep neck flexors could inadvertently put
pressure on the baroreceptors and cause an unin-
tentional alteration of blood pressure with adverse
effects. Indirect treatment techniques such as
active-assisted stretching (see the MET procedures
described in C above) avoid direct deep pressure in
the anterior neck region, but still provide effective
treatment of these important muscles.

The position with the client supine and head
moving into hyperextension described in MET
with reciprocal inhibition for anterior neck flexors
can produce an adverse effect in some people. This
position can compress the vertebral artery and
decrease blood flow to the brain causing dizziness,
vertigo, blurred vision, or fainting (a condition
called vertebrobasilar insufficiency). Prior to
performing this technique it is helpful to perform

the vertebral artery test. With the client in a seated
position ask them to look up and over their shoul-
der so the head is in hyperextension and rotation.
The client holds the position for about 30 seconds.
If the client begins to feel sensations of dizziness,
vertigo, nausea, vision problems, or other neuro-
logical symptoms, this is a positive result and
indicates they are susceptible to vertebral artery
compression. If that is the case, this treatment
technique should be avoided.

POSTURAL DISORDERS

This section includes a discussion of forward head
posture, the most common postural distortion in
the cervical region. It is not considered an injury
condition, as are the prior conditions in this chap-
ter. However, it can produce considerable stress on
other tissues or structures and contribute to their
dysfunction. Massage is a valuable tool in addres-
sing this postural condition, due to the combina-
tion of muscle dysfunctions that create it.

FORWARD HEAD POSTURE

Because humans stand upright in a vertical gravity
plane and the head is a heavy weight, we are
susceptible to the distortion of a forward head
posture. Chronic dysfunctional posture is the likely
cause. This condition usually involves muscular
distortion in the thoracic and cervical regions. In
forward head posture, there is extension in the
upper cervical vertebrae and flexion in the lower
cervical vertebrae. When the head is positioned
forward of the line of gravity, a tensile load is
placed on the posterior cervical extensor muscles.
These muscles keep the eyes looking straight ahead
and prevent the head from falling forward. Even a
slight degree of forward head posture increases
stress on the posterior neck muscles.

In addition there is an increased compressive
load on the posterior vertebral arch structures.
For every inch the head moves forward from its
normal posture, the compressive load on the
lower neck is approximately equal to that number
times the weight of the head (e.g. 2 inches for-
ward head posture equals two times the weight
of the head).5
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In a forward head posture the posterior cervical
muscles must work harder to keep the head
upright. As a result fatigue, tension, and myofascial
trigger points develop. Muscle tension and myo-
fascial trigger point referrals can produce pain in
the head, neck, upper back, and temporomandibu-
lar joint. Muscular irritation from forward head
posture is at the root of numerous head and neck
pain conditions. For example, myofascial trigger
points that develop in the sub-occipital muscles
from forward head posture frequently produce
headache pain. The increased compressive loads
can eventually lead to vertebral stress fractures or
cervical facet (zygapophysial) joint irritation.

The previous chapter discussed the lower
crossed syndrome, a condition that involves the
relationship between postural and phasic muscles
in the lumbar region. A similar relationship exists
in the cervical region and is referred to as the
upper crossed syndrome.46 The upper crossed syn-
drome often exists in conjunction with the lower
crossed syndrome. Postural and phasic muscles
differ in their fiber type and activation patterns.
When overused and fatigued, postural muscles
tend to become hypertonic, while phasic muscles
tend to become weak and inhibited. The phasic
muscles are antagonists to postural muscles.
Because postural muscles tend toward hypertonic-
ity, they create a functional weakness in the phasic
muscles through the process of reciprocal inhibi-
tion. A graphical comparison of their position
and functional relationships with each other shows
how they interact in the upper crossed syndrome
(Fig. 10.26).

The postural muscles in the neck prone to
hypertonicity include the upper trapezius, levator
scapulae, and cervical extensors on the posterior
aspect, as well as the pectoralis major and minor
in the front.5 The postural muscles are known to
house active myofascial trigger points and refer
characteristic sensations when palpated. Phasic
muscles that are prone to weakness include the
deep neck flexors, such as the longus colli and
longus capitis, as well as the lower trapezius and
serratus anterior.5

Forward head posture results from poor pos-
tural habits, such as leaning forward toward a
computer screen for long periods. This condition
also occurs alongside upper thoracic kyphosis or

excessive lordosis and can be a result of osteoporo-
sis. Due to the postural compensations that
naturally occur with age, forward head posture is
more prevalent in older adults.

Treatment

Traditional approaches

Traditional treatment focuses on strength training
and postural re-education. Ergonomic changes at
work play an important role and any method of
postural retraining that reinforces correct cervical
alignment is beneficial. Certain postural retraining
techniques, such as the Alexander technique,
are frequently successful in the correction and
retraining of forward head posture. Faulty joint
alignment of the forward head posture is often
treated with manipulation or mobilization.

Soft-tissue manipulation

General guidelines The primary focus of massage
treatment in a forward head posture is to reduce
tension in the shortened muscles so proper align-
ment can be regained. Superficial posterior cervical

Tight
upper trapezius

levator scapula

eak
lower trapezius
and serratus
anterior

Weak
deep neck

flexors

Tight
pectorals

W

and

Figure 10.26 Forward head posture and upper crossed
syndrome (from Chaitow L, DeLany J. Clinical Application
of Neuromuscular Techniques. Vol 1. Edinburgh: Churchill
Livingstone; 2000).
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muscles, such as the trapezius, splenius capitis, and
semispinalis capitis, are shortened in the condition
and should be a focus of treatment. In addition, it
is important to treat the four small sub-occipital
muscles on each side of the spine. These muscles
develop myofascial trigger points from their chronic
shortened position and are a frequent cause of
muscle tension headaches.

Forward head posture originates not only in the
cervical muscles, but also in the corresponding
pattern of kyphosis that develops in the upper tho-
racic region. Treatment emphasizes the shortened
muscles of the upper anterior torso and posterior
cervical region. These hypertonic muscles often
develop myofascial trigger points so they can be
treated with static compression, deep longitudinal
stripping, and eventually with active engagement
methods as well. Certain muscles, such as the
rhomboids and mid-trapezius that are held in a
lengthened position due to this posture, also
become painful from fatigue. Similar techniques
can be applied to these muscles.

Suggested techniques and methods Soft-tissue
treatment and rehabilitation protocol considera-
tions for a forward head posture are the same as
those described for kyphosis in Chapter 9. In addi-
tion, the techniques listed under neuromuscular
neck pain at the beginning of this chapter are valu-
able for treating forward head posture. Two other
techniques that are helpful in treating the subocci-
pital muscles are also included.
A. Static compression on suboccipital muscles

The client is in a supine position. To deactivate
myofascial trigger points in the posterior cervical
and suboccipital muscles, apply static compression
with the fingertips or thumb to the posterior
cervical and suboccipital region one side at a time
(Fig. 10.27). Hold the static compression on these
regions until the client reports a decrease in
the irritability of the muscle tension (about 5–8
seconds).

B. Static compression with head rotation This
technique is a variation of the one described above.
It allows for an alternating amount of pressure to
the suboccipital muscles. The practitioner is to
the side of the client’s head. Gently rotate the
client’s head to the opposite side with one hand.
With the other hand place the thumb on the

suboccipital muscles so that it is pressing up into
the muscle tissue just below the occiput. With
the hand that is holding the head, gently rotate
the head onto the thumb of the other hand, which
gradually applies more pressure to the suboccipital
muscles (Fig. 10.28). Hold the static compression
until there is some sensation of tissue release in the
suboccipital muscles or the client reports a reduc-
tion in pain sensations.

Cautions and contraindications Forward head
posture and kyphosis are related. Some cases of
kyphosis are caused by weakness and degenera-
tion in bony structures as in osteoporosis. People
often develop their kyphotic posture with age as
gravity gradually takes a toll on the upright verti-
cal structure. In either case, especially that of
osteoporosis, there can be fragility in the skeletal
structures. Use caution when working in these

Figure 10.27 Static compression on suboccipital
muscles.

Figure 10.28 Static compression on suboccipital
muscles with head turned into thumb.
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areas, especially with techniques that use greater
pressure, such as the deep stripping or static com-
pression methods.

When treating the suboccipital muscles be cau-
tious of treatment techniques that apply pressure
into the suboccipital region bilaterally at the same
time. These techniques can potentially produce
compression of the vertebral arteries and reduce
cranial blood flow (vertebrobasilar insufficiency).
A way to avoid the potential of arterial insufficiency
is to only treat the suboccipital region on one side of
the head at a time. That way there is still an opportu-
nity for normal blood flow on one side.

If there is concern that the client might
have adverse arterial compression with treatment,
evaluate their susceptibility with the vertebral
artery test. With the client in a seated position
ask them to look up and over their shoulder so
the head is in hyperextension and rotation.
Hold that position for about 30 seconds. If the
client begins to feel any sensations of dizziness,
vertigo, nausea, vision problems, or any other
neurological symptoms, they are susceptible to
vertebral artery compression, and extra care
should be exercised when treating the suboccipi-
tal region.
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