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Abbreviations
ACh  Acetylcholine
AIIS  Anterior inferior iliac spine
ANS  Autonomic/automatic nervous system
ASC  Anterior sagittal chain
ASIS  Anterior superior iliac spine
ATP  Adenosine triphosphate
BK  Bradykinin
CRHR  Contract and relax/hold and relax
CNS  Central nervous system
CNSP  Cortico neuro somatic programming
COPD  Chronic obstructive pulmonary disease
DAC  Deep anterior chain
DSM  Deep stroking massage
EMG  Electromyogram
ENT  Ear, nose, and throat
GCA  Giant cell arteritis (temporal arteritis)
GI  Gastrointestinal
GTO  Golgi tendon organ
HLA  Human leukocyte antigen
ICT  Ischemic compression technique
IMES  Intramuscular electrotherapy stimulation
IMS  Intramuscular stimulation
IT  Iliotibial
ITPH  Integrated trigger point hypothesis
LC  Lateral chain
LTR  Local twitch response
MEP  Motor endplate
MET  Muscle energy techniques
MLD  Manual lymphatic drainage
MT  Myotherapy
MTP  Myofascial trigger point

NAT  Niel-Asher technique
NLP  Neurolinguistic programming
NMDA N-methyl-D-aspartate
NMT  Neuromuscular technique
OMT  Osteopathic manipulative medicine
PID  Pelvic inflammatory disease
PIR  Post-isometric relaxation
PMR  Polymodal receptor
PNF  Proprioceptive neuromuscular facilitation
PNS  Peripheral nervous system
POL  Posterior oblique link
PRT  Positional release technique
PSC  Posterior sagittal chain
PSLE  Primary short lower extremity
RI  Reciprocal inhibition
RSI  Repetitive strain injury
RTA  Road traffic accident
SCS  Strain–Counterstrain
SCM  Sternocleidomastoideus
SLE  Systemic lupus erythematosis
SNS  Sympathetic nervous system
SR  Sarcoplasmic reticulum
STP  Super trigger point
TCM  Traditional Chinese Medicine
TFL  Tensor fasciae latae
TMJ  Temporomandibular joint
TMJD  Temporomandibular joint disorder
TPR  Trigger point release

6
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About This Book

This book is designed in quick reference format to offer useful information about the trigger points relating to the main 
skeletal muscles, which are central to massage, bodywork, and physical therapy. The information about each muscle is 
presented in a uniform style throughout. An example is given in Figure 1, with the meaning of headings explained in 
bold (some muscles will have abbreviated versions of this).

Myofascia
Imagine you are an orange. Your skin is (superficial) fascia embedded with hairs and receptors; the white tough pith 
beneath the skin is fascia; the bags that surround each segment are (deep) fascia; and, if you look really closely, the juice 
of the orange is held in even smaller fascial bags. We are all similar to some extent: our fascia is ubiquitous—it wraps 
and supports organs, bones, and tendons. Where it wraps muscles, it is known as myofascia. Fascia is a living tissue 
and has memory; it also helps transport and move chemical and other substances around the body. When we refer to 
“myofascial trigger points,” we are talking about a trigger point in a specific muscle and its fascial wrapping. Myofascia 
connects many of the areas of the body together, which is why it is sometimes referred to as connective tissue.

X Marks the Spot
While I have included dots/markings in the regions of the most common trigger points, please note that these are not 
exact locations, but are approximations. A number of factors influence the exact location of any given trigger point. 
Myofascia is a continuum, and minor variations in, for example, anatomy, posture, or weight bearing will have an 
impact on the location and formation of trigger points. In the “real world,” you may well find that the trigger point 
location varies slightly from the dots on the muscles in Chapters 7–12. Varying the direction, amplitude, and applicator 
force will also have an impact on locating the trigger point.

Figure 1: Sample page layout for a muscle.

The name of the 
muscle

The derivation of 
the muscle name

The attachment 
that remains 

relatively fixed 
during muscular 

contraction
The attachment 

that moves

The nerve that 
activates the 

muscle
Everyday activity/

activities to 
which the muscle 

contributes
Zone of pain 

related to specific 
trigger points

Presenting 
symptoms 
or areas of 
dysfunction
Exploring factors 
that may induce 
trigger point 
formation
What else could 
the problem be?
Other muscle 
trigger points 
with similar 
patterns

The main methods for treating trigger 
points (see Chapter 4) 

3 3  = strongly indicated                                                          

3   = indicated

Zone of pain distribution 
associated with specific 
trigger point(s)

The movement or 
effect caused when 
the muscle contracts
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Introduction

A Note About Peripheral Nerve Supply
The nervous system comprises:

The central nervous system (CNS)—i.e. the brain and spinal cord.• 
The peripheral nervous system, including the autonomic nervous system—i.e. all neural structures outside the • 
brain and spinal cord.

The peripheral nervous system consists of 12 pairs of cranial nerves and 31 pairs of spinal nerves (with their subsequent 
branches). The spinal nerves are numbered according to the level of the spinal cord from which they arise (the level is 
known as the spinal segment).

The relevant peripheral nerve supply is listed with each muscle presented in this book, for those who need to know. 
However, information about the spinal segment* (Figure 2) from which the nerve fibers emanate often differs between 
the various sources. This is because it is extremely difficult for anatomists to trace the route of an individual nerve 
fiber through the intertwining maze of other nerve fibers as it passes through its plexus (plexus = a network of nerves: 
from the Latin word meaning “braid”). Therefore, such information has been derived mainly from empirical clinical 
observation, rather than through dissection of the body.

In order to give the most accurate information possible, I have duplicated the method devised by Florence Peterson 
Kendall and Elizabeth Kendall McCreary. Kendall & McCreary (1983) integrated information from six well-known 
anatomy reference texts, namely those written by Cunningham, deJong, Foerster & Bumke, Gray, Haymaker & 
Woodhall, and Spalteholz. Following the same procedure, and then cross-matching the results with those of Kendall & 
McCreary, the following system of emphasizing the most important nerve roots for each muscle has been adopted in 
this book.

Let us take the supinator muscle as our example, which is supplied by the deep radial nerve, C5, 6, (7). The relevant 
spinal segment is indicated by the letter [C] and the numbers [5, 6, (7)]. Bold numbers [e.g. 6] indicate that most (at least 
five) of the sources agree. Numbers that are not bold [e.g. 5] reflect agreement by three of four sources. Numbers not 
in bold and in parentheses [e.g. (7)] reflect agreement by two sources only, or that more than two sources specifically 
regarded it as a very minimal supply. If a spinal segment was mentioned by only one source, it was disregarded. Hence, 
bold type indicates the major innervation; not bold indicates the minor innervation; and numbers in parentheses suggest 
possible or infrequent innervation.

Dorsal root
Ventral root

Dorsal primary 
ramus
Ventral primary 
ramus

Spinal cord
Spinal nerve

Figure 2: A spinal segment, showing the nerve roots combining to form a spinal nerve, which then divides into ventral 
and dorsal rami.

* A spinal segment is the part of the spinal cord that gives rise to each pair of spinal nerves (a pair consists of one nerve for the left side and one 
for the right side of the body). Each spinal nerve contains motor and sensory fibers. Soon after the spinal nerve exits through the foramen (the 

opening between adjacent vertebrae), it divides into a dorsal primary ramus (directed posteriorly) and a ventral primary ramus (directed laterally 
or anteriorly). Fibers from the dorsal rami innervate the skin and extensor muscles of the neck and trunk. The ventral rami supply the limbs, plus the 

sides and front of the trunk.
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John finally found the relief from his pain that had 
eluded the most eminent of doctors; his problems were 
mechanical—his muscles had developed trigger points. 
Dr. Travell’s treatment was ‘natural’, mechanical, 
and simple; she had found a way to release hidden 
pain-codes locked within his muscular system. John 
publically acknowledged Dr. Travell’s work and soon 
after he became the President of the United States, he 
appointed Janet as his “Personal Physician”, the first 
woman and one of the few civilians to hold that post. 
Dr. Travell continued to explore and develop her theories 
and the science behind trigger points until her death in 
1997 at the age of 95. Over time her legacy has been 
extensively researched, expanded and validated. Now it 
is time for you to benefit from these simple but powerful 
techniques.

Figure 1.1: John F. Kennedy’s pain map (suggested). 
Erector spinae bilateral lower, gluteus maximus, minimus 
and medius both sides; tensor fasciae latae both sides; 
gastrocnemius both sides. 

Figure 1.2: Photograph of Janet Travell and  
John F. Kennedy; her most famous success story.
http://www.janettravellmd.org
.

A Few Words Before You Start

There are many reasons why you might have trigger points, 
so it is important to consider your trigger point pain in the 
context of the rest of your body. It must be stressed that 
the techniques offered in this book are not a substitute 
for therapy from a qualified practitioner; although aches 
and pains from trigger points are common, there can 
sometimes be an underlying pathology. It is advisable to 
always seek a proper diagnosis from a qualified medical 

practitioner or experienced manual therapist.

Acute and Chronic Pain 
Authorities estimate that in 75–95% of muscular pain 
cases, myofascial trigger points are a primary cause! 
Therefore there is a high probability that understanding 
what trigger points are, and learning how to “switch them 
off,” will help you overcome your pain. 

Trigger points may arise for many different reasons; 
some of the most common factors to be aware of are:

Head-forward posture (upper crossed pattern)• 
Round shoulders (upper crossed pattern)• 
Head to one side—telephone posture• 
Occupational/ergonomic stressors• 
Slouched standing (lower crossed pattern)• 
Slouched sitting (e.g. computer screen/• 
ergonomics)
Cross-legged sitting• 
Habitual postures and/or habits• 
Driving position• 
Scoliosis• 
Joint hypermobility• 
Lifting/carrying• 
TMJ syndrome• 
Whiplash• 
Primary short lower extremity (PSLE)• 
Repetitive activity or sport • 
Chronic vitamin and/or mineral deficiency• 
Iron deficiency and hypothyroidism• 
Medication induced (iatrogenic)• 

With any long-standing or chronic pain, there will be 
compensations and adaptations in a range of muscles 
locally and even remotely from the pain area. 

Trigger points can be active (painful) or inactive (latent); 
they can also manifest in secondary muscles or as satellites 
in and around the vicinity of the primary pain. They can 
mimic angina, bursitis, prostatitis, appendicitis, cystitis, 
arthritis, esophagitis, carpal tunnel syndrome, pelvic 
inflammatory disease, diverticulosis, costochondritis, 
sciatica, and pain from a heart or gall bladder attack.
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Trigger Points 101
The term trigger point was coined in 1942 by Dr. Janet 
Travell to describe painful lumps or nodules felt within 
tight bands of muscle. Trigger points all seem to have the 
following characteristics:

Pain, often exquisite, is present at a discrete • 
point. 
A nodule is embedded within a taut band in the • 
muscle.
Pressure reproduces the pain symptoms, • 
with radiations in a specific and reproducible 
distribution (map). 
Pain cannot be explained by findings from a • 
neurological examination.

One of the most important features of trigger points is 
that they may be embedded in the muscles remotely 
from where the pain is felt. It is partly for this reason 
that so many therapies fail to help. More often than not, 
therapists and doctors tend to look at the place that hurts 
rather than find the source of the pain. A trigger point 
makes its host muscle shorter and fatter and reduces its 
efficiency: this can lead to pressure on nerves and blood 
vessels. Understanding trigger points and their maps will 
help guide you toward finding the source of your pain.

What are the physical characteristics of trigger points? 
Our language for describing sensation is not highly 
sophisticated: unfortunately we have not yet evolved 
a suitable vocabulary to classify what we feel with our 
hands. With this in mind I will attempt to classify what 
trigger points feel like:

Small nodules the size of a pinhead• 
Pea-sized nodules• 
Large lumps• 
Several large lumps next to each other• 
Tender spots embedded in taut bands of semi-• 
hard muscle that feels like a cord
Rope-like bands lying next to each other like • 
partially cooked spaghetti
Skin over a trigger point slightly warmer • 
than the surrounding skin (due to increased 
metabolic/autonomic activity)

What is trigger point therapy?
Trigger point therapy covers a range of techniques aimed 
at deactivating these painful knots. Many approaches 
are practical and “hands-on”; they can be performed at 
home with a partner or on your own with trigger point 
“tools.” Combined with some simple lifestyle changes, 
trigger point therapy can yield dramatic, immediate, and 
sustainable results. The goals of this therapy are simple:

To identify the correct trigger point(s)• 
To pinpoint how or why they manifested• 
To use appropriate techniques to deactivate the • 
point(s)
To develop strategies to prevent them returning• 

Pressing on trigger points:

numbs and reduces pain in the treated area and • 
in the area of the percieved pain;
attenuates the pain feedback pathways;• 
breaks the vicious cycle of pain and spasm;• 
stretches tight structures, which will have an • 
indirect effect on other tissues;
opens out the plastic-wrap-like myofascial • 
bag surrounding, investing, and supporting the 
muscles;
stimulates the blood supply, to clear away • 
debris and toxins;
increases the release of powerful pain-killing • 
agents called endorphins;
affects the autonomic/automatic nervous • 
system. 

What is a referred pain map?
Trigger point referred pain is not the same as the referred 
shoulder pain of appendicitis or the jaw/arm pain 
associated with a heart attack! When you hold a painful 
trigger point for 5–6 seconds, part or all of the map 
should activate: this should reproduce your symptoms 
(often remotely from the area pressed). 
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Figure 1.3: The SCM referred pain patterns.

What is the autonomic nervous system (ANS)?
Our ANS is concerned with our vegetative functions, 
such as sweating, digesting, and breathing. Trigger 
points can cause or contribute to many perplexing ANS 
symptoms, including sweating, skin blanching, coldness, 
gooseflesh, redness, excessive sweating, dizziness, 
dysmenorrhea, toiletry dysfunction, earache, stuffiness, 
and difficulty breathing.

Self-Treatment

Simply understanding what trigger points are and how 
they may be the cause of your pain is therapeutic. 
Reproducing your pain in the therapeutic context validates 
that you are not “crazy” and gives you a powerful self-
help tool. I believe that it is essential to empower my 
patients to get better on their own, and that “knowledge is 
power.” Please study the muscles, understand the process 
of treatment, and orientate yourself before you start. 

Self-treatment will help you to understand, manage, and 
control your pain on your own, at home, and without 
a therapist. Once you get used to working with trigger 
points, you may even find your friends, relatives, and 
neighbors all want treatment. Who knows, you may even 
become a therapist yourself one day! 

Throughout this book I have indicated the most effective 
self-help techniques and stretches based on my many 
years of practice. 

What equipment do I need?
You should use a bed (or a couch), although sometimes a 
table with some padding will suffice. You will need some 
cream or lotion for the stroking massage technique. You 
might want some pressure “tools” to save your fingers 
and hands.

How do I know it is a trigger point?
You are looking for:

Stiffness in the affected/host muscle• 
Spot tenderness (exquisite pain)• 
A palpable taut nodule or band• 
Presence of referred pain• 
Reproduction of the symptoms (accurate)• 
Possible loss of skin elasticity in the region of • 
the trigger point

The affected area may be moister or warmer (or colder) 
than the surrounding tissues, and may feel a little like 
sandpaper.

What bits of my hands should I feel them with? (see 
Figure 4.1 in Chapter 4.)

Finger pads: remember to cut your fingernails • 
(shorter is better). 
Flat fingers: use the fingertips to slide around • 
the skin across muscle fibers.
Pincer: pinch or grip the belly of the muscle • 
between the thumb and the other fingers, rolling 
muscle fibers back and forth.
Flat-hand palpation: useful in the abdominal • 
region (viscera).
Elbow: allows a stronger and shorter lever, • 
which can be a distinct advantage.

How do I press/self-treat a trigger point?
For those of you who have worked with trigger points 
before, this concept will be very familiar. For the rest 
of you, there are two very simple, safe and effective 
techniques: (1) ischemic compression technique (ICT), 
and (2) deep stroking massage (DSM). 

How much pressure do I use? 
This is something that comes with experience, but as 
a rule of thumb the more painful the tissue, the slower 
and deeper the pressure. In all cases, the key words are 
“work slowly,” “sensitively,” and “thoroughly.” Deep 
stroking massage should feel a bit like gently squeezing 
toothpaste out of a tube.

Another factor that determines the amount of force 
required to make a change is the muscle type (phasic 
type I/tonic type II fibers) and your morphology. This 
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will affect the depth of treatment. If you are “stocky,” 
you should expect to have to work quite vigorously, 
especially into the postural muscles. If you are slight, 
you will not need to use as much force to cause a change 
in the tissues (see Chapter 2).

Which direction should the pressure/force be applied?
It is desirable to apply steady, deep, direct pressure to the 
nodule or pea-like trigger point. I have tried to represent 
this by the idea of a hot zone. The heart of the trigger 
point is located somewhere in this zone. You want to find 
the direction of pressure that, where possible, exactly 
reproduces the pain. It often amazes me that a slight 
change in the direction of the pressure can cause a totally 
different pain elsewhere. You will feel when you are 
“there.” 

Figure 1.4: Hot zones.

How do I know when I have done enough pressing?
Hold the trigger point for 6 seconds: 

If the pain diminishes rapidly, stay with it until • 
the trigger point softens or evaporates beneath 
your pressure.
If the pain stays the same or gets worse, come • 
away for 15 seconds and then try again.
Repeat 3 times if necessary.• 
If the trigger point still does not deactivate after • 
the third repetition, note it down as it may be a 
secondary or satellite point.

What do I do after I have come away from the point?
Follow all deep work with a gentle generalized effleurage 
massage. The area where you did the deep work may still 
be tender, but do not avoid it. This will help to dispel 
pain-inducing toxins from the area and stimulate the 
repair of the fascia.

Are the trigger points and referred pain patterns the 
same for everyone?
Generally yes, but they can sometimes move around 
depending on your size, shape, weight, etc. These factors 
will change the fat/muscle ratio and skew the position 
of the trigger points. They will also have an effect on 
the planes of the fascia, and hence the location of the 
trigger points. Similarly, scar tissue or keloid may cause 
a deviation in the myofascial strain pattern and hence the 
location of the trigger point.

What about the type and orientation of muscle fiber?
Depending on where they are in the body and the job 

they have to do, muscle fibers are arranged into various 
structures (see Figure 2.4 in Chapter 2). This allows the 
muscles to generate either more force or a more specific 
force. Locating a central trigger point will vary therefore 
according to the arrangement of muscle fibers within any 
given muscle. In the multipennate fiber arrangement, for 
example, several trigger points may exist in the middle of 
each of the functional components.

What creams or lotions can I use?
In general, it is better to avoid oils, as they may cause 
you to slide off from the pressure points once you have 
found them. I use plain blue Nivea Creme. Alternatively, 
arnica cream or plain aqueous cream mixed with some 
vitamin E oil (with a wooden spoon) may be sufficient. 
Petroleum gel, talcum powder, or massage oil may also 
be used if you have a lanolin allergy. 

What is the frequency of treatment?
In my experience, for self-help hands-on treatments you 
should perform these sessions gently no more than once a 
day and preferably three to four days apart. Balls, rollers, 
or hooks may be used for up to 10 minutes per session 
and up to six times a day.

Tools
While fingers, elbows, and thumbs still remain the most 
readily utilized instruments for treatment, a variety of 
self-help tools have been developed for manipulating 
trigger points, including:

Balls• 
Canes• 
Knobs• 
TOLA System• 
Rollers (foam)• 

Each of these tools has a different treatment effect. In 
general they are designed either to put pressure on a 
specific trigger point or to stretch out the muscles after 
treatment. There are many tools on the market and each 
has its plusses and minuses.
 
Tools such as balls and the knobble can be used instead 
of your hands and elbows to amplify pressure and reduce 
stress on your fingers. Other tools, such as the Theracane 
and the TOLA System, allow you to reach hard-to-access 
points.

Tools can be used standing, sitting, lying, or side lying. 
It is easy to overstimulate an active trigger point, so 
pressure should be applied slowly and gently until it is 
“just right.” You should hold the point until it softens or 
the pain yields. It is OK to use pressure tools up to six 
times a day, depending on how chronic the problem is.
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Figure 1.5: Self-help tools for manipulating trigger 
points, a) backnobber, b) ball, c) foam roller, d) four,  
e) knobble, f) one, g) theracane, h) tola.

For more information please visit www.nielasher.com.

How often should I treat a trigger point with balls or 
hooks?
This depends on how acute or chronic the problem is. 
For a chronic trigger point, you can work the area up to 
six times a day: persistence pays off. An acute problem 
may require less work than a chronic one. If you see an 
experienced practitioner, this will change. But I would 
like to stress that the frequency can vary from case to 
case because of a variety of factors.

Can I do any harm?
If you identify the correct point and deactivate it with 
care and love, the answer is—probably not. There may 
well be some soreness for up to 48 hours after treatment. 
If the soreness lasts or gets worse, please discontinue 
treatment immediately and seek a medical opinion.

Will bruising occur?
Bruising should not occur if you follow the instructions, 
but may occur if you are on blood-thinning medication. 
With time and experience, bruising becomes increasingly 
rare. I have found that it is not the depth of treatment 
(force) that will cause a bruise but usually the result of 
pressure being applied too quickly (velocity). Try to feel 
the muscles and tender nodules beneath the skin. Arnica 
creams and tablets have been suggested to reduce the 
incidence and severity of bruising. Unfortunately some 
people bruise more easily than others. 

Tip
Try to feel the muscles and tender nodules 
beneath the skin and build up the pressure 
slowly; do not come away too quickly.

Will I be sore afterwards or experience side effects?
It is not uncommon to feel sore or bruised for 24–36 
hours after treatment, but it is unclear whether these 
conditions are treatment effects or side effects. Treatment 
reactions are common and most severe following cervical 
manipulation; they are, somewhat controversially, 
proportionally related to treatment efficacy. Reactions 
may include other associated symptoms, such as fatigue 
or “flu-like” feelings, increased peeing, lethargy, and 
increased sleepiness.

Stretching
It is advisable to stretch on the hour, every hour, on the day 
of the treatment and then three times per day thereafter 
for a few weeks to several months. Stretching diagrams 
for each muscle are presented where appropriate.

Figure 1.6: Stretching exercises for SCM.

Lifestyle and Diet
Studies have demonstrated that underlying health 
issues—such as folic acid, iron, vitamin, and/or mineral 
deficiency—may both contribute to and perpetuate 
trigger point activity. It is worth noting that tendons 
do not repair in the presence of nicotine! Furthermore, 
recent studies have indicated that the modern lifestyle 
tends to “underload” muscles and tendons, leading to 
internal fatty changes and increased vulnerability to 
damage. Other factors such as fatty foods and exposure 
to free radicals may also have a detrimental effect on our 
soft tissues. Supplements—for example omega-3, zinc, 
magnesium, iron, and vitamins K, B12, and C, as well as 
folic acid—may speed up your recovery.

Self-Help NAT Protocols
I have included my standard NAT protocols at the end of 
each colored muscle section. You will notice that these 
contain “super trigger points.” While there is no “one 
size fits all” for all areas of the body, I have included 
protocols that have helped many thousands of patients 
over the years. For more information on super trigger 
points and NAT see Chapter 6. 
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What Is My Point?

At the beginning of each colored muscle section 
(Chapters 7–12) you will find a regional trigger point 
checklist. Have a good look through the muscle pages 
and see if any of the pain maps seem familiar. The list 
of symptoms provided in Table 1.1 (below) should also 
help you to narrow down your search.

Signs and symptoms Possible site(s) of trigger 
points (TPs) 

Abdominal cramping/
colic

rectus abdominis—lateral 
border periumbilical 

Abdominal fullness/
bloating/nausea

rectus abdominals, 
especially upper rectus 
abdominis paraxiphoid 

Ankle weakness tibialis anterior, peroneus

Anorexia rectus abdominis

Bed wetting active TPs in lower 
abdominal wall

Belching abdominals (especially 
rectus abdominis), upper 
thoracic paraspinal 

Bladder pain upper adductor magnus 

Bloating transversus abdominis, 
rectus abdominis

Blocked ears/hearing 
loss/ hyperacusis/
hypoacusis

pterygoids, masseter 

Blurred vision/visual 
disturbance

splenius capitis, eye 
muscles, sternal 
sternocleidomastoid, upper 
trapezius, orbicularis oculi, 
masseter (near vision)

Bruxism (grinding and/
or clenching of teeth)

temporalis

Buckling ankle peroneus

Buckling hip extension of both rectus 
femoris and upper vastus 
intermedius

Buckling knee vastus medialis, vastus 
lateralis

Calf cramps gastrocnemius

Cardiac arrhythmia pectoralis major between 
5th and 6th ribs, midway 
between nipple and 
sternum right side 
(inactivate sternal TPs first); 
pectoralis minor 

Carsickness/
seasickness

sternocleidomastoid  

Signs and symptoms Possible site(s) of trigger 
points (TPs) 

Clumsy thumb 
(difficulty writing, 
buttoning)

adductor pollicis, opponens 
pollicis 

Colic transversus abdominis, 
rectus abdominis

Congestion/sinus 
pressure/sinus 
obstruction

masseter, pterygoids, 
internasal and sinus areas

Constipation abdominal, possibly 
mesentery, obturator 
internus

Cough, dry hacking convergence of sternal 
sternocleidomastoid and 
pectoralis

Diarrhea lower abdominal area, right 
lower rectus abdominis, 
transversus abdominis 

Difficulty climbing 
stairs

erector spinae, quadratus 
lumborum, tibialis anterior, 
soleus, long toe flexors 

Difficulty swallowing longus capitis, longus 
colli, medial pterygoid, 
digastricus 

Diffuse abdominal/
gynecological pain

lower rectus abdominis, 
upper adductor magnus 

Dimming of perceived 
light intensity

sternocleidomastoid

Disturbed weight 
perception of objects 
in hand

sternocleidomastoid

Dyspareunia (pain on 
sexual intercourse)

piriformis, upper adductor 
magnus 

Elevated 1st rib anterior scalene (can 
cause or contribute to 
costoclavicular syndrome)

Eye, explosive pressure 
in

splenius capitis

Eye, inability or 
slowness to raise 
upper lid

sternal sternocleidomastoid 
with spasm of orbicularis 
oculi

Eye, redness frontalis, superior 
orbicularis oculi, sternal 
sternocleidomastoid 

Eye irritation, redness sternocleidomastoid, 
extrinsic eye muscles 

Eye pain sternocleidomastoid, 
occipitalis; longus capitis 

Eye pain, behind the 
eye

temporalis, occipitalis, 
trapezius 

Eye pain, deep sternal sternocleidomastoid
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Signs and symptoms Possible site(s) of trigger 
points (TPs) 

Eye tear production, 
excessive

front area temporalis, 
mid temporalis, sternal 
sternocleidomastoid, 
frontalis, superior orbicularis 
oculi 

Female sexual 
dysfunction

piriformis and other short 
lateral rotators, pelvic floor

Flatulence abdominals

Food intolerance transversus abdominis 

Foot drop; foot slap tibialis anterior

Full sensation in 
rectum

obturator internus 

Genital pain upper adductor magnus, 
transversus abdominis

Grip strength, loss of infraspinatus, scalenes, 
hand extensors, 
brachioradialis, abductor 
pollicis brevis

Heartburn upper abdominal external 
oblique, upper rectus 
abdominis paraxiphoid, 
transversus abdominis 

Hiccups reflex contraction 
diaphragm, uvula 

Hyperacusia 
(hypersensitive 
hearing)

temporalis, medial 
pterygoid

IBS (irritable bowel 
syndrome)

rectal TPs, abdominals 
(especially obliques), mid- 
and low-back multifidi, 
pelvic floor, upper adductor 
magnus 

Impotence piriformis and other short 
lateral rotators, pudendal 
nerve and blood vessel 
entrapment 

Inability to stand up 
straight

psoas 

Inability to sit still gluteus maximus, obturator 
internus, gluteus maximus, 
upper adductor magnus 

Incontinence, urinary 
and fecal

obturator internus (both) 

Indigestion rectus abdominis 

Jaw opening, 
restriction of

masseter, many area TPs; the 
zygomaticus major alone 
may cause restriction of the 
opening by 10–20 mm 

Knee weakness rectus femoris, popliteus

Signs and symptoms Possible site(s) of trigger 
points (TPs) 

Kneecap, locked vastus medialis, vastus 
lateralis

Light sensitivity frontalis, superior 
orbicularis oculi, sternal 
sternocleidomastoid, rectus 
capitis 

Loss of attention or 
focus

rectus capitis anterior and 
lateral 

Lumbago/low back 
pain

iliocostalis lumborum, 
longissimus thoracis, 
piriformis and other 
short lateral rotators, 
erector spinae, quadratus 
lumborum, gluteus medius, 
psoas major

Lump in throat longus colli, longus capitis, 
digastricus

Nasal and sinus 
congestion

sternocleidomastoid, lateral 
pterygoid 

Nausea abdominals, upper thoracic 
paraspinals, transversus 
abdominis, temporalis

Nipple 
hypersensitivity/
intolerance to clothing

pectoralis major (check both 
sides) 

Painful bowel 
movements

obturator internus 

Palpable rigidity and 
deep tenderness of 
lower abdominal wall

T9 level of erector spinae 

Petit mal seizure-like 
symptoms

rectus capitis major/minor

Phantom limb pain after removal, TPs in the 
flesh surrounding the 
missing leg, arm, breast, or 
organ cause pain in the area 
of the removed tissue 

Plantar fasciitis superficial/deep intrinsic 
foot muscles

Postnasal drip pterygoid, 
sternocleidomastoid 

Projectile vomiting “belch button” TP on either 
side, at or just below angle 
of 12th rib 

Radial artery 
entrapment

pectoralis minor 

Reflux upper external abdominal 
oblique 

Restless pain on 
prolonged sitting

gluteus maximus, piriformis, 
transverse perineal, inguinal 
ligaments, sacrotuberous 
ligament 
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Signs and symptoms Possible site(s) of trigger 
points (TPs) 

Retraction of the 
testicle

multifidi

Ringing in ears pterygoids, masseters, 
medial pterygoid, splenius 
capitis, sternocleidomastoid, 
temporalis 

Salivation, intense mid temporalis 

Sensitivity to sound 
and light

occipitalis 

Shin-splint-type pain 
(anterior)

extensor digitorum longus, 
tibialis anterior

Shin-splint-type pain 
(posterior)

flexor digitorum longus, 
tibialis posterior 

Shortness of breath levator scapulae, scalenes

Shoulder impingement 
syndrome

serratus anterior 

Stitch in side serratus anterior and/or 
external oblique, diaphragm 

Swallowing, sore and/
or painful

pterygoids, digastricus, 
longus capitis, 
sternocleidomastoid

Swelling, foot and 
ankle

piriformis, soleus

Swelling, hands scalene

Swelling, throat digastric TPs (mimics 
swollen lymph nodes) 

Swelling, leg piriformis and other short 
lateral rotators, adductor 
longus/brevis

Swollen glands 
sensation

digastricus, 
sternocleidomastoid, 
pterygoids, anterior neck 

Tachycardia, 
arrhythmia (including 
auricular fibrillation)

pectoralis major, 
intercostals, autonomic 
concomitants 

Testicle, retraction erector spinae

Thigh and leg 
weakness

rectus femoris

Thoracic-outlet-
syndrome-type pain

scalenes, pectoralis major, 
latissimus dorsi, teres major 
and subscapularis, pectoralis 
minor, trapezius, levator 
scapulae, triceps brachii 

Throat drainage pterygoids, anterior neck 
muscles, digastricus 

Thumb cramps abductor pollicis longus

Tidal volume reduction serratus anterior, 
intercostals 

Signs and symptoms Possible site(s) of trigger 
points (TPs) 

TMJS 
(temporomandibular 
joint syndrome)

lateral pterygoid, deep 
masseter

Toe cramps long extensors of toes

Tooth pain and 
sensitivity (cold, heat, 
pressure)

clavicular 
sternocleidomastoid, 
trapezius, masseter, 
temporalis, upper trapezius, 
digastricus, longus capitis

Trigger finger hand and finger flexors, 
finger flexor tendon sheath

Trigger thumb flexor pollicis longus tendon 
sheath 

Upper respiratory 
dysfunction

pectoralis major (bronchi), 
intercostals

Vertigo sternocleidomastoid, 
upper trapezius, splenius 
capitis, semispinalis cervicis, 
temporalis 

Vocal dysfunctions pterygoids, anterior neck 
muscles, digastricus, 
laryngeal muscles

Vomiting abdominals (especially 
rectus abdominis) 

Vulvodynia pelvic floor, psoas, rectus 
abdominis, and obturator 
internus

Writer’s cramp brachioradialis, forearm 
extensors

Table 1.1: Sites of TPs and associated symptoms 
(adapted from Starlanyl & Sharkey (2013)). These are 
listed in the following references: Bezerra Rocha et 
al. (2008), Doggweiler-Wiygul (2004), Funt & Kinnie 
(1984), Qerama et al. (2008), Sharkey (2008), Simons 
et al. (1998), Starlanyl & Copeland (2001), Teachey 
(2004), and Travell & Simons (1992).
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Skeletal Muscle

Skeletal muscles are where we find trigger points. The 
human body contains over 215 pairs of skeletal muscles, 
which make up approximately 40% of its weight. Skeletal 
muscles are so named because most attach to and move 
the skeleton, and so are responsible for movement of the 
body. 

Skeletal muscles have an abundant supply of blood vessels 
and nerves, which is directly related to contraction, the 
primary function of skeletal muscle. Each skeletal muscle 
generally has one main artery to bring nutrients via the 
blood supply, and several veins to take away metabolic 
waste. The blood and nerve supply generally enters the 
muscle through its center, but occasionally toward one 
end, which eventually penetrates the endomysium around 
each muscle fiber.

Muscle Fibers
The three types of skeletal muscle fiber are: red slow-
twitch, intermediate fast-twitch, and white fast-twitch. 
The color of each is reflected in the amount of myoglobin 
present, a store for oxygen. The myoglobin is able to 
increase the rate of oxygen diffusion, so red slow-twitch 
fibers are able to contract for longer periods, which is 
particularly useful for endurance events. The white 
fast-twitch fibers have a lower content of myoglobin; 
because they rely on glycogen (energy) reserves, they 
can contract quickly, but they also fatigue quickly, so are 
more prevalent in sprinters or in sports where short, rapid 
movements are required, such as weight lifting. World-
class marathon runners have been reported to possess 
93–99% slow-twitch fibers in their gastrocnemius (calf) 
muscle, while world-class sprinters only possess about 
25% in the same muscle (Wilmore & Costill 1994).

Each skeletal muscle fiber is a single cylindrical muscle 
cell (Figure 2.1), which is surrounded by a plasma 
membrane called the sarcolemma. The sarcolemma 
features specific openings, which lead to tubes known as 
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transverse (or T) tubules. (The sarcolemma maintains a 
membrane potential, which allows impulses, specifi cally 
to the sarcoplasmic reticulum (SR), to either generate or 
inhibit contractions.)

Sarcoplasmic 
reticulum

Opening into 
T tubule
Myofi brils

Myofi laments
Sarcolemma

Transverse tubule 
(T tubule)

Figure 2.1: Each skeletal muscle fi ber is a single 

cylindrical muscle cell.

Each muscle fi ber is composed of small structures called 
muscle fi brils or myofi brils (“myo-” meaning “muscle” in 
Latin). These myofi brils lie in parallel and give the muscle 
cell its striated appearance, because they are composed of 
regularly aligned myofi laments. Myofi laments are chains 
of protein molecules, which under microscope appear as 
alternate light and dark bands. The light isotropic (I) bands 
are composed of the protein actin. The dark anisotropic 
(A) bands are composed of the protein myosin. (A third 
protein called titin has been identifi ed, which accounts 
for about 11% of the combined muscle protein content.) 
When a muscle contracts, the actin fi laments move 
between the myosin fi laments, forming cross-bridges, 
which results in the myofi brils shortening and thickening. 
(See “The Physiology of Muscle Contraction.”)

I band

Z line Z line

I band

A band

H zone

Pseudo
H zone

M line

Sarcomere

Figure 2.2: The myofi laments within a sarcomere. A 

sarcomere is bounded at both ends by the Z line; the 
M line is the center of the sarcomere. The I band is 
composed of actin, and the A band is composed of 

myosin.

Skeletal Muscle Composition
An individual skeletal muscle may be made up of 
hundreds, or even thousands, of muscle fi bers bundled 
together and wrapped in a connective tissue sheath called 
the epimysium, which gives the muscle its shape, as well 
as providing a surface against which the surrounding 
muscles can move. Fascia, connective tissue outside the 
epimysium, surrounds and separates the muscles.

Portions of the epimysium project inward to divide the 
muscle into compartments. Each compartment contains 
a bundle of muscle fi bers: each of these bundles is 
called a fasciculus (Latin = small bundle of twigs) and 
is surrounded by a layer of connective tissue called the 
perimysium. Each fasciculus consists of a number of 
muscle cells, and within the fasciculus, each individual 
muscle cell is surrounded by the endomysium, a fi ne 
sheath of delicate connective tissue.

Commonly, the epimysium, perimysium, and endomysium 
extend beyond the fl eshy part of the muscle, the belly, to 
form a thick rope-like tendon or broad, fl at, sheet-like 
tendinous tissue, known as an aponeurosis. The tendon 
and aponeurosis form indirect attachments from muscles 
to the periosteum of bones or to the connective tissue 
of other muscles. However, more complex muscles may 
have multiple attachments, such as the quadriceps (four 
attachments). Therefore a muscle typically spans a joint 
and is attached to bones by tendons at both ends. One 
of the bones remains relatively fi xed or stable, while the 
other end moves as a result of muscle contraction.

Muscle bundle 
of fi bers

Connective 
tissue

Epimysium

Endomysium
Muscle

Perimysium

Muscle fi ber
Sarcolemma

Capillaries

Periosteum

Tendon

Bone

Figure 2.3: A cross-section of skeletal muscle tissue.
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Types of Skeletal Muscle
Because of the arrangement of their fasciculi (English = 
fascicles), skeletal muscles come in a variety of shapes, 
depending on the function of the muscle in relation to its 
position and action. Parallel muscles have their fasciculi 
running parallel to the long axis of the muscle, e.g. 
sartorius. Pennate muscles have short fasciculi, which 
are attached obliquely to the tendon, and appear feather 
shaped, e.g. rectus femoris. Convergent (triangular) 
muscles have a broad origin with the fasciculi converging 
toward a single tendon, e.g. pectoralis major. Circular 
(sphincter) muscles have their fasciculi arranged in 
concentric rings around an opening, e.g. orbicularis 
oculi.

dc

ba

Figure 2.4: Muscle shapes: (a) parallel, (b) pennate, (c) 
convergent, and (d) circular.

Motor Units
Each muscle fiber is innervated by a single motor nerve 
fiber, ending near the middle of the muscle fiber. A single 
motor nerve fiber, together with all the muscle fibers it 
supplies, is known as a motor unit. The number of muscle 
fibers supplied by a single nerve fiber is dependent upon 
the movement required.

When an exact, controlled degree of movement is 
required, such as in eye or finger movement, only a few 
muscle fibers are supplied; when a grosser movement is 
required, as with large muscles like the gluteus maximus, 
several hundred fibers may be supplied. 

Individual skeletal muscle fibers work on an “all or 
nothing” principle, where stimulation of the fiber results 
in complete contraction of that fiber, or no contraction at 
all—a fiber cannot be “slightly contracted.” The overall 
contraction of any named muscle involves the contraction 
of a proportion of its fibers at any one time, with others 
remaining relaxed.

 

Spinal cord

Motor neuron

Motor end  
plate

Figure 2.5: A motor unit of a skeletal muscle.
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calcium is pumped back into the SR, where it is stored 
until another nerve impulse arrives.

Muscle Reflexes
Skeletal muscles contain specialized sensory units that 
are sensitive to muscle lengthening (stretching). These 
sensory units are called muscle spindles and Golgi tendon 
organs (GTOs), and they are important in detecting, 
responding to, and modulating changes in the length of 
muscle.

Muscle spindles are made up of spiral threads, called 
intrafusal fibers, and nerve endings, both encased within 
a connective tissue sheath; together, they monitor the 
speed at which a muscle is lengthening. If a muscle is 
lengthening at speed, signals from the intrafusal fibers 
will fire information via the spinal cord to the nervous 
system, so that a nerve impulse is sent back, causing 
the lengthening muscle to contract. The signals provide 
continuous information to and from the muscle about 
position and power (proprioception).

Muscle

Muscle  
fiber 
cell

Tendon

Extrafusal 
muscle fiber

Golgi tendon organ

Muscle 
spindle

Intrafusal fibers
Primary sensor 
nerve fiber

Periosteum 
Bone

Figure 2.7: Anatomy of the muscle spindle and Golgi 

tendon organ (GTO).

Furthermore, when a muscle is lengthened and held, it 
will maintain a contractile response as long as the muscle 
remains stretched: this facility is known as the stretch 
reflex arc. Muscle spindles will remain stimulated as 
long as the stretch is held.

The Physiology of Muscle 
Contraction

Nerve impulses cause the skeletal muscle fibers at which 
they terminate to contract. The junction between a muscle 
fiber and the motor nerve is known as the neuromuscular 
junction, and this is where communication between the 
nerve and muscle takes place. A nerve impulse arrives 
at the nerve’s endings, called synaptic terminals, close 
to the sarcolemma. These terminals contain thousands 
of vesicles filled with a neurotransmitter called 
acetylcholine (ACh). When a nerve impulse reaches the 
synaptic terminal, hundreds of these vesicles discharge 
their ACh. The ACh opens up channels, which allows 
sodium ions (Na+) to diffuse in. An inactive muscle fiber 
has a resting potential of about –95 mV. The influx of 
sodium ions reduces the charge, creating an endplate 
potential. If the endplate potential reaches the threshold 
voltage (approximately –50 mV), sodium ions flow in 
and an action potential is created within the fiber.

Nerve 
impulse

Muscle action potential

Figure 2.6: Nerve impulse triggering an action 
potential/muscle contraction.

No visible change occurs in the muscle fiber during (and 
immediately following) the action potential. This period, 
called the latent period, lasts from 3–10 msec. Before 
the latent period is over, the enzyme acetylcholinesterase 
breaks down the ACh in the neuromuscular junction, the 
sodium channels close, and the field is cleared for the 
arrival of another nerve impulse. The resting potential 
of the fiber is restored by an outflow of potassium ions. 
The brief period needed to restore the resting potential is 
called the refractory period.

Muscle Fiber Shortening
So how does a muscle fiber shorten? This has been 
explained best by the sliding filament theory (Huxley 
& Niedergerke 1954), which proposed that muscle 
fibers receive a nerve impulse (see above) that results 
in the release of calcium ions stored in the sarcoplasmic 
reticulum (SR). For muscles to work effectively, energy 
is required, and this is created by the breakdown of 
adenosine triphosphate (ATP). This energy allows the 
calcium ions to bind with the actin and myosin filaments 
to form a magnetic bond, which causes the fibers to 
shorten, resulting in the contraction. Muscle action 
continues until the calcium is depleted, at which point 
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The classic clinical example of the stretch reflex is the 
knee jerk test, which involves activation of the stretch 
receptors in the tendon, which in turn causes a reflex 
contraction of the attached muscle, i.e. the quadriceps. 
Whereas the muscle spindles monitor the length of a 
muscle, the GTOs in the muscle tendon are so sensitive 
to tension in the muscle–tendon complex that they can 
respond to the contraction of a single muscle fiber. The 
GTOs are inhibitory in nature, performing a protective 
function by reducing the risk of injury. When stimulated, 
the GTOs inhibit the contracting (agonist) muscles and 
excite the antagonist muscles.

Musculoskeletal Mechanics

Most coordinated movement involves one attachment of 
a skeletal muscle remaining relatively stationary, while 
the attachment at the other end moves. The proximal, 
more fixed, attachment is known as the origin, while the 
attachment that lies more distally, and moves, is known as 
the insertion. (However, attachment is now the preferred 
term for origin and insertion, as it acknowledges that 
muscles often work so that either end can be fixed while 
the other end moves.)

Agonists, Antagonists and Synergists
Most movements require the application of muscle force, 
which often is accomplished by agonists, antagonists, 
and synergists. Agonists (or prime movers) are primarily 
responsible for movement and provide most of the force 
required for movement. Antagonists have to lengthen to 
allow for the movement produced by the prime movers 
and play a protective role.

Synergists assist the prime movers, and are sometimes 
involved in fine-tuning the direction of movement. 
They also prevent any unwanted movements that might 
occur as the prime mover contracts: in this context, such 
synergists are sometimes called neutralisers. This is 
especially important where a prime mover crosses two 
joints, because when it contracts, it will cause movement 
at both joints unless other muscles act to stabilize one 
of the joints. For example, the muscles that flex the 
fingers not only cross the finger joints, but also cross the 
wrist joint, potentially causing movement at both joints. 
However, it is because you have other muscles acting 
synergistically to stabilize the wrist joint that you are 
able to flex the fingers into a fist without also flexing the 
wrist at the same time.

A simple example of the role of agonists, antagonists, 
and synergists is the flexion of the elbow, which requires 
contraction (shortening) of the brachialis and biceps 
brachii (agonists) and relaxation of the triceps brachii 
(antagonist). However, the line of pull of the agonists 
(prime movers) will also supinate the forearm (twist the 

forearm, as in tightening a screw). If you want flexion to 
occur without supination, other muscles must contract to 
prevent this supination. The brachioradialis acts as the 
synergist by assisting the brachialis and biceps brachii.

Deltoid 
(fixator, 

stabilizes 
arm)

Triceps 
brachii  

(antagonist, 
relaxes arm)

Biceps brachii  
and brachialis 
(prime movers 
working 
together)
Brachioradialis

Figure 2.8: Flexion of the elbow, in which the 

brachialis and biceps brachii act as the agonists (prime 
movers), the triceps brachii as the antagonist, and the 
brachioradialis as the synergist.

Fixators
Synergists are more specifically referred to as fixators 
or stabilizers when they immobilize the bone of the 
prime mover’s origin, thus providing a stable base for 
the action of the prime mover. The muscles that stabilize 
(fix) the scapula during movements of the upper limb 
are good examples. The sit-up exercise is another good 
example. The abdominal muscles attach to both the 
rib cage and the pelvis. When these muscles contract 
to enable you to perform a sit-up, the hip flexors will 
contract synergistically as fixators in order to prevent 
the abdominals tilting the pelvis, thus allowing the upper 
body to curl forward as the pelvis remains stationary.

Stabilizers and Mobilizers
Skeletal muscles can be broadly classified into two 
types:

1. Stabilizers, which essentially stabilize a joint. They 
are made up of slow-twitch fibers for endurance, 
and assist with postural holding. They can be further 
subdivided into primary stabilizers, which have very 
deep attachments, lying close to the axis of rotation of 
the joint; and secondary stabilizers, which are powerful 
muscles, with an ability to absorb large amounts of force. 
Stabilizers work against gravity, and tend to become weak 
and long over time (Norris 1998). Examples include the 
multifidus, transversus abdominis (primary), and gluteus 
maximus and adductor magnus (secondary).

2. Mobilizers, which are responsible for movement. They 
tend to be more superficial although less powerful than 
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stabilizers, but produce a wider range of motion. They 
tend to cross two joints, and are made up of fast-twitch 
fibers that produce power but lack endurance. Mobilizers 
assist with rapid or ballistic movements and produce 
high forces. With time and use, they tend to tighten and 
shorten. Examples include the hamstrings, piriformis, 
and rhomboids.

Importantly, all skeletal muscles are stabilizers and 
mobilizers—it depends on the movement and position of 
the body as to how the muscles are reacting at the time.
 
Types of Muscle Contraction
Muscle movement can be broken down into three types 
of contraction: concentric, eccentric, and static (or 
isometric). In many activities—such as running, Pilates, 
and yoga—all three types of contraction may occur to 
produce smooth, coordinated movement.

A muscle’s principle action, shortening, where the 
muscle attachments move closer together, is referred to 
as a concentric contraction. Because joint movement is 
produced, concentric contractions are also considered 
dynamic contractions. An example is that of holding an 
object, where the biceps brachii contracts concentrically, 
the elbow joint flexes, and the hand moves up toward the 
shoulder.

A movement is considered to be an eccentric contraction 
where the muscle may exert a force while lengthening. As 
with a concentric contraction, because joint movement is 
produced, this is also referred to as a dynamic contraction. 
The actin filaments are pulled further from the center of 
the sarcomere, effectively stretching it.

Biceps brachii contract 
eccentrically to enable 
controlled lowering of arm

Figure 2.9: An example of an eccentric contraction 

is the action of the biceps brachii when the elbow is 

extended to lower a heavy weight. Here, the biceps 

brachii controls the movement by gradually lengthening 
in order to resist gravity.

When a muscle acts without moving, a force is generated 
but the length of the muscle remains unchanged. This is 
known as a static (isometric) contraction.

Biceps 
brachii 
contract

Figure 2.10: An example of a static (isometric) 

contraction, where a heavy weight is held, with the 

elbow stationary and bent at 90 degrees.
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Transmission of Force
A lever is a device for transmitting (but not generating) 
a force and consists of a rigid bar moving about a fixed 
point (fulcrum). More specifically, a lever consists of an 
effort force, a resistance force, a rigid bar, and a fulcrum. 
The bones, joints, and muscles together form a system of 
levers in the body, where the joints act as fulcrums, the 
muscles apply the efforts, and the bones carry the weight 
of the body parts to be moved.

Levers are classified according to the positions of the 
fulcrum, resistance (load), and effort relative to each 
other. In a first-class lever, the effort and resistance are 
located on opposite sides of the fulcrum. In a second-

class lever, the effort and the resistance are located on the 
same side of the fulcrum, and the resistance lies between 
the fulcrum and effort. Finally, in a third-class lever, the 
effort and resistance are located on the same side of the 
fulcrum, but the effort acts between the fulcrum and the 
resistance; this is the most common type of lever in the 
human body.

Load
Fulcrum
Effort

a

b

Load

Effort

Fulcrum

Load

Effort

Fulcrum
c

Figure 2.11: Examples of levers in the human body: (a) 

first-class lever, (b) second-class lever, and (c) third-

class lever.

Generation of Force
The strength of skeletal muscle is reflected in its ability 
to generate force. If a weight lifter is able to lift 75 kg, 
the muscles are capable of producing enough force to lift 
75 kg. Even when not trying to lift a weight, the muscles 
must still generate enough force to move the bones to 
which they are attached. A number of factors are involved 
in this ability to generate force, including the number and 
type of motor units activated, the size of the muscle, and 
the angle of the joint.

Reciprocal Inhibition
Most movement involves the combined effort of two 
or more muscles, with one muscle acting as the prime 
mover. Most prime movers usually have a synergistic 
muscle to assist them. Furthermore, most skeletal muscles 
have one or more antagonists that perform the opposite 
action. A good example might be hip abduction, in which 
the gluteus medius acts as the prime mover, with the 
tensor fasciae latae (TFL) acting synergistically and the 
hip adductors acting as antagonists, being reciprocally 
inhibited by the action of the agonists.

Reciprocal inhibition (RI) is the physiological 
phenomenon in which there is an automatic inhibition 
of a muscle when its antagonist contracts. Under special 
circumstances both the agonist and antagonist can 
contract together: this is known as a co-contraction.
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Flexibility

When aiming to improve flexibility, the muscles and their 
fascia (sheath) should be the major focus of our flexibility 
training. While bones, joints, ligaments, tendons, and 
skin contribute to our overall flexibility, we have very 
little control over these factors.

Bones and joints are structured in such a way as to allow 
a specific range of motion. For example, the knee joint 
will not allow our leg to bend any further forward past a 
straight leg position, no matter how hard we try.

Ligaments connect bone to bone and act as stabilizers 
for joints. Stretching the ligaments should be avoided 
and can result in a permanent reduction of stability at the 
joint, which can lead to joint weakness and injury.

Tendons connect muscle to bone and consist of dense 
connective tissue. They are extremely strong yet very 
pliable. Tendons also play a role in joint stability and 
contribute less than 10% to a joint’s overall flexibility; 
tendons should therefore not be a primary focus of 
stretching.

Stretching
Now that we have a general understanding of flexibility, 
muscles, and muscle mechanics, it will be useful to define 
what “stretching” is. Stretching, as it relates to physical 
health and fitness, is the process of placing particular 
parts of the body into a position that will lengthen the 
muscles and associated soft tissues (see also Chapter 5).

What happens when a muscle is stretched?
Upon undertaking a regular stretching program, you will 
notice that a number of changes begin to occur within 
the body and specifically within the muscles themselves. 
Other tissues that begin to adapt to the stretching process 
include the ligaments, tendons, fascia, skin, and scar 
tissue.

As discussed earlier in this chapter, the process of 
lengthening the muscles, and thereby increasing range 
of motion, begins within the muscles at the sarcomeres. 
When a particular body part is placed into a position 
that lengthens the muscle, the overlap between the thick 
and thin myofilaments begins to decrease. Once this has 
been achieved and all the sarcomeres are fully stretched, 
the muscle fiber is at its maximum resting length. At 
this point, further stretching will help to elongate the 
connective tissues and muscle fascia. 

Embryological Development  
of Fascia

An overview of the embryological origin of connective 
tissues may provide some insights into the formation 
and location of trigger points. Trigger points tend to 
manifest within the epimysium according to myofascial 
strain patterns, which start to develop very early on in 
the developing embryo, and may also be related to fetal 
alignment in the womb. These strain patterns develop 
as we mature from childhood to adulthood and are 
influenced by, for example, posture, weight gain, and 
mechanical injury. Fascia supports organs, wraps around 
muscles, and condenses to form ligaments, aponeuroses, 
and even bone when infiltrated by calcium salts.

Migration

Proliferation

Ovum

Stem 
cells

Ectoderm

Mesoderm

Endoderm

Nerve

Muscle

Connective

Epithelial

Figure 2.12: From the generalized ovum, cells 
proliferate, migrate, and differentiate into functionally 
specialized tissues.

By the end of the seventh week of development, the 
embryo has most of its organs, bones, muscles, and 
neurovascular structures in place. A group of “filler cells” 
begins to proliferate around these structures. This filler is 
derived from mesodermal tissue, a primitive fascia that 
is constructed from cells, fibers, and intercellular matrix. 
This matrix has the consistency of fiberglass insulation 
in a soft, jelly-like substrate. In most body areas, this 
primitive fascia remains supple until birth. In some areas, 
however, it condenses and becomes “directional” in 
response to internal and external pressures and tensions. 
Ligaments and tendons begin to form in these areas. 
Stress and strain lines develop in these tissues, and bone 
salts are laid down, causing primitive ossification. As 
the bones grow, they drag some of the connective tissue 
fibers into “differentiated” ligaments. An example of this 
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is the pre-vertebral cartilage, which grows and pushes 
into the mesodermal connective tissue beds. As it does 
so, it creates lines of stress that help to maintain integrity 
and provide a scaffold for further directional growth. 
As the bones start to grow, the complexity of strains 
and directional pulls results in the differentiated spinal 
ligaments (flavum, posterior longitudinal, etc.).

Furthermore, it has been reliably demonstrated that 
primitive organ growth relies on this mesodermal 
intracellular matrix. The “potential” pancreas, for 
example, will only differentiate into a mature organ in 
the specific presence of this “primitive” potential fascia. 
It has been suggested that the primitive or potential 
fascia creates a “specific energy field” in which the 
cells of the “potential” organ mature and differentiate 
(Schultz & Feitis 1996). This may make more sense 
when we consider that the bones, muscles, ligaments, 
and myofascial elements of connective tissue all share a 
characteristic pattern of growth.

Bone
Myofascia

Superficial 
epimysium

Bone
Periosteum

Intermuscular 
septum

Figure 2.13: Fascial bag: the relationship between 

myofascia and bone.

The relationship between a developing muscle and its 
enveloping connective tissue, myofascia, is complex. 
The stress lines may provide a key to understanding this 
relationship. It has been suggested that during the second 
month of embryological development, connective tissue 
is laid down before muscle tissue, and that a clump of 
“potential muscle tissue, caught within this directional 
pull, differentiates into mature muscle oriented along the 
line of pull” (Schultz & Feitis 1996). These clumps of 
muscle tissue elongate through directional pressure. At 
this point they develop, differentiate, mature, and grow 
in size through mitotic cell reproduction to form the 
muscles as we know them.

In other words, it is the growth of fascia along lines 
of stress and strain that is the powerhouse of muscle 
orientation and development. This also explains why 
muscle action is not singular, but interconnected. For 
example, a contraction of the biceps brachii muscle will 
exert a force on the fascia of the whole arm, shoulder, 
and neck. Fascia has neither beginning nor end, and is 
described by anatomists according to location. On closer 
inspection the myofascial bags surrounding the muscles 
are actually part of a continuum. This may also go some 
way to explaining the referred pain patterns stimulated 
by pressing on a trigger point.
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The altered chemical milieu around the active trigger 
point mentioned above (Shah et al. 2003) is also a 
recipe for sympathetic facilitation and mechanical 
sensitization. These chemicals are well noted for 
increased vasoconstriction, an increased sympathetic 
release of noradrenaline, and increased sensitivity to 
noradrenaline. Furthermore, the presence of interleukin 
IL-8 in the local chemical soup may also be implicated 
in ANS activity. IL-8 has been demonstrated to induce 
mechanical hyper-nociception, which is inhibited by 
beta-adrenergic receptor antagonists (Shah et al. 2005). 

Known symptoms include:

Hypersalivation—increased saliva production• 
Epiphora—abnormal overflow of tears down • 
the cheek
Conjunctivitis—reddening of the eyes• 
Ptosis—drooping of the eyelids• 
Blurring of vision• 
Increased nasal secretion• 
Goose bumps• 

Differential Diagnosis 

Many other conditions feature muscle pain and trigger 
points, including (Dommerholt & Issa 2003):

Hypothyroidism• 
Systemic lupus erythematosis (SLE)• 
Lyme disease• 
Ehrlichiosis• 
Candida albicans infections • 
Myoadenylate deaminase deficiency• 
Hypoglycemia• 
Parasitic (fascioliasis, giardia, amebiasis)• 

Trigger Points and Muscle  
Fiber Type

All muscles contain a blend of type 1 and type 2 fibers 
(Janda 2005; Lewit 1999). This has a direct correlation 
with how chronic symptoms might develop if left 
untreated.

1. Type 1 fibers are postural and tend to respond to stress 
or overuse by shortening and becoming hypertonic. A 
trigger point in a muscle with a high percentage of type 1 
fibers may take longer to respond to treatment.

2. Type 2 fibers are built for explosive, short-term activity 
and tend to become weak, atrophic, and hypertonic 
under chronic or sustained endurance. A trigger point 
in a muscle with a high percentage of type 2 fibers may 
respond more rapidly to treatment.

Levator 
scapulae
Sacrospinalis
Quadratus 
lumborum

Piriformis
Adductor 
magnus
Soleus

Deltoid

Tensor 
fasciae latae

Pectoralis 
major

Rectus 
femoris

Upper trapezius
Latissimus dorsi

Biceps femoris
Semitendinosus

Semimembranosus
Gastrocnemius

Tibialis posterior

a

b

Figure 3.2: Major postural muscles of the body:  
(a) anterior view, (b) posterior view.
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REFERRED PAIN PATTERNS
Medial border of scapula, wrapping 
around superior aspect of spine of 
scapula toward acromion process.

Greek rhomboiedes, parallelogram-
shaped with oblique angles (and 
only the opposite sides equal); Latin 
minor, smaller; major, larger

So named because of its shape.

ORIGIN
Spinous processes of 7th cervical 
vertebra and upper five thoracic 
vertebrae (C7–T1).

INSERTION
Medial (vertebral) border of scapula.

ACTION
Retracts (adducts) scapula. 
Stabilizes scapula. Slightly assists 
in outer range of adduction of arm 
(i.e. from arm overhead to arm at 
shoulder level).
Antagonist: serratus anterior.

NERVE
Dorsal scapular nerve, C4, 5.

BASIC FUNCTIONAL 
MOVEMENT
Example: pulling something toward 
you, such as opening a drawer.

Rhomboid minor Rhomboid major

RHOMBOIDEUS (MINOR AND MAJOR)
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SELF HELP

PRACTITIONER HANDS ON TECHNIQUESOVERVIEW

(Inhibition) Compression 
Technique

Identify the trigger point.1. 
Place the patient in a comfortable 2. 
position, where the affected/host 
muscle can undergo full stretch.
Apply gentle and gradually increasing 3. 
pressure to the trigger point, while 
lengthening the affected/host muscle 
until you hit a palpable barrier. This 
should be experienced by the patient as 
discomfort and not as pain.
Apply sustained pressure until you feel 4. 
the trigger point soften. This can take 
from a few seconds to several minutes.
Repeat, increasing the pressure on the 5. 
trigger point until you meet the next 
barrier, and so on.
To achieve a better result, you can try 6. 
to change the direction of pressure 
during these repetitions.

✓   Spray and stretch
✓ ✓   Dry needling
✓ ✓   Deep stroking massage
✓ ✓   Compression
✓   Muscle energy
✓   Positional release
✓   Wet needling

Self-massage techniques can be 
very helpful; you can use balls and 
pressure tools. 

ADVICE
Posture. Tight pectorals. Round 
shoulders. Occupational posture.

SELF-HELP TECHNIQUE
Review anatomy.1. 
Identify trigger point.2. 
Pause on trigger point until it 3. 
softens and/or the pain eases.
Massage area afterwards.4. 

INDICATIONS
Localized pain/chronic aching 
(C7–T5) region—medial or 
periscapular, scapulothoracic joint 
grinding/grating/crunching, shoulder 
snapping/grating/clicking, aching 
across spinal border of shoulder 
blade, round shoulders, postural.

CAUSES
Chronic poor posture (round 
shouldered), shortened pectoralis 
minor, sports and overhead 
throwing, posture and habits.

DIFFERENTIAL DIAGNOSIS
Scapulocostal syndrome. 
Fibromyalgia.

CONNECTIONS
Levator scapulae, middle trapezius, 
infraspinatus, scalenes, latissimus 
dorsi, serratus posterior inferior.

RHOMBOIDEUS (MINOR AND MAJOR)
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REFERRED PAIN PATTERNS
Local: where each digitation 
attaches to rib.
Central: rib (6–8), localized pain, 
radiating anteriorly and posteriorly 
in a 5–10 cm patch. Pain inferior 
angle of scapula. Pain in ulnar 
aspect of upper extremity.

Latin serratus, serrated; anterior, 
before

The serratus anterior forms the 
medial wall of the axilla, along 
with the upper fi ve ribs. It is a large 
muscle composed of a series of 
fi nger-like slips. The lower slips 
interdigitate with the origin of the 
external oblique.

ORIGIN
Outer surfaces and superior borders 
of upper eight or nine ribs, and 
fascia covering their intercostal 
spaces.

INSERTION
Anterior (costal) surface of medial 
border of scapula and inferior angle 
of scapula.

ACTION
Rotates scapula for abduction and 
fl exion of arm. Protracts scapula 
(pulls it forward on chest wall 
and holds it closely to chest wall), 
facilitating pushing movements such 
as push-ups or punching.
Antagonists: rhomboids, trapezius.

NERVE
Long thoracic nerve, C5, 6, 7, 8.

Note: A lesion of the long thoracic 
nerve will result in the medial border 
of the scapula falling away from 
the posterior chest wall, resulting 
in a “winged scapula” (resembling 
an angel’s wing). A weak muscle 
will also produce a winged scapula, 
especially when holding a weight in 
front of the body.

BASIC FUNCTIONAL 
MOVEMENT
Example: reaching forward for 
something barely within reach. 

Rib 6

Rib 6

SERRATUS ANTERIOR

CB Trigger Point chapter 9.indd   130 20/5/14   18:43:14



131

PRACTITIONER HANDS ON TECHNIQUESOVERVIEW

(Inhibition) Compression 
Technique

Identify the trigger point.1. 
Place the patient in a comfortable 2. 
position, where the affected/host 
muscle can undergo full stretch.
Apply gentle and gradually increasing 3. 
pressure to the trigger point, while 
lengthening the affected/host muscle 
until you hit a palpable barrier. This 
should be experienced by the patient as 
discomfort and not as pain.
Apply sustained pressure until you feel 4. 
the trigger point soften. This can take 
from a few seconds to several minutes.
Repeat, increasing the pressure on the 5. 
trigger point until you meet the next 
barrier, and so on.
To achieve a better result, you can try 6. 
to change the direction of pressure 
during these repetitions.

✓ ✓   Spray and stretch
✓   Dry needling
✓ ✓   Deep stroking massage
✓ ✓   Compression
✓ ✓   Muscle energy
✓ ✓   Positional release
✓   Wet needling

SELF HELP

Self-massage techniques can be 
very helpful; you can use balls and 
pressure tools, such as TOLA.
 
ADVICE
Avoid cars with heavy steering. Take 
care with weight training, especially 
push-ups and bench presses. Avoid 
stress. Try meditation/relaxation.

SELF-HELP TECHNIQUE
Review anatomy.1. 
Identify trigger point.2. 
Pause on trigger point until it 3. 
softens and/or the pain eases.
Massage area afterwards.4. 

INDICATIONS
Chest pain which does not abate with 
rest, breast pain and sensitivity, panic 
attacks, dyspnea, chronic cough, 
asthma, renal tubular acidosis, scapula 
winging, chronic “stitch” on running, 
stress, “stitch” in the side of rib 
cage, pain on deep breathing, breast 
sensitivity, heart attack-type pain.

CAUSES
Severe coughing attack (maybe 
correlated with emphysema), overuse 
in sports (e.g. tennis, swimming, 
boxing, pull-ups and push-ups, 
weight lifting, gymnastics), 
prolonged lifting of large heavy 
objects, anxiety.

DIFFERENTIAL DIAGNOSIS
T7/T8 intercostal nerve entrapment. 
Herpes zoster. Local vertebral 
alignment. Rib lesions. Breast 
pathologies. Refl ex-sympathetic 
dystrophy.

CONNECTIONS
Pectoralis major, SCM, scalenus 
medius, trapezius, rhomboids, 
diaphragm, external oblique.

SERRATUS ANTERIOR
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REFERRED PAIN PATTERNS
Clavicular portion: local pain, 
radiating to anterior deltoid and 
long head of biceps brachii area.
Sternal portion: “acute” back pain 
into anterior chest wall in a 10–20 
cm patch of diffuse pain around 
medial border of upper extremity. 
Stronger pain below medial 
epicondyle in a 5 cm patch, diffuse 
pain into 4th and 5th digits.
Costal portion: 5th and 6th ribs 
leads to severe cardiac referral 
(even at night). Intense breast 
pain (10–15 cm patch). Diffuse 
radiations into axillary tail, and into 
axilla.

Latin pectoralis, of the chest; major, 
larger

Along with the pectoralis minor, the 
pectoralis major forms the anterior 
wall of the axilla.

ORIGIN
Clavicular head: medial half or two-
thirds of front of clavicle.
Sternocostal portion: front of 
manubrium and body of sternum. 
Upper six costal cartilages. Rectus 
sheath.

INSERTION
Crest below greater tubercle 
of humerus. Lateral lip of 
intertubercular sulcus (bicipital 
groove) of humerus.

ACTION
Adducts and medially rotates 
humerus.
Clavicular portion: fl exes and 
medially rotates shoulder joint, 
and horizontally adducts humerus 
toward opposite shoulder.
Sternocostal portion: obliquely 
adducts humerus toward opposite 
hip.
Pectoralis major is one of the main 
climbing muscles, pulling the body 
up to the fi xed arm.

NERVE
Nerve to upper fi bers: lateral 
pectoral nerve, C5, 6, 7.
Nerve to lower fi bers: lateral and 
medial pectoral nerves, C6, 7, 8, T1.

BASIC FUNCTIONAL 
MOVEMENT
Clavicular portion: brings arm 
forward and across body, e.g. as 
in applying deodorant to opposite 
armpit.
Sternocostal portion: pulling 
something down from above, e.g. a 
rope in bell ringing.

PECTORALIS MAJOR
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PRACTITIONER HANDS ON TECHNIQUESOVERVIEW

✓ ✓   Spray and stretch

✓ ✓   Dry needling

✓ ✓   Deep stroking massage

✓ ✓   Compression

✓ ✓   Muscle energy

✓ ✓   Positional release

✓ ✓   Wet needling

(Inhibition) Compression 
Technique

Identify the trigger point.1. 
Place the patient in a comfortable 2. 
position, where the affected/host 
muscle can undergo full stretch.
Apply gentle and gradually increasing 3. 
pressure to the trigger point, while 
lengthening the affected/host muscle 
until you hit a palpable barrier. This 
should be experienced by the patient as 
discomfort and not as pain.
Apply sustained pressure until you feel 4. 
the trigger point soften. This can take 
from a few seconds to several minutes.
Repeat, increasing the pressure on the 5. 
trigger point until you meet the next 
barrier, and so on.
To achieve a better result, you can try 6. 
to change the direction of pressure 
during these repetitions.

SELF HELP

Self-massage techniques can be 
very helpful; you can use balls and 
pressure tools.

ADVICE
Round-shouldered posture leads to 
shortening. Work sitting posture is 
key. Sleeping posture, especially 
hands folded over chest or hands 
above head. Bra type and support 
may be relevant.

SELF-HELP TECHNIQUE
Review anatomy.1. 
Identify trigger point.2. 
Pause on trigger point until it 3. 
softens and/or the pain eases.
Massage area afterwards.4. 

INDICATIONS
Post myocardial infarct 
rehabilitation, cardiac arrhythmia, 
mid-scapular back pain, breast pain 
and hypersensitivity, thoracic outlet 
syndrome, anterior shoulder pain, 
golfer’s and tennis elbow, round-
shouldered postures, chest pain, 
chronic fatigue, hyperventilation 
syndrome.

CAUSES
Poor posture while sitting, round-
shouldered postures, heavy 
lifting, chilling of muscle in air 
conditioning, immobilization of 
shoulder or arm in cast or sling, 
anxiety and poor breathing, sports 
overload (e.g. weight training, 
rowing, boxing, push-ups).

DIFFERENTIAL DIAGNOSIS
C5–C6 radiculopathy. Biceps 
tendonitis. Rotator cuff muscle 
lesions. Intrathoracic pathology.
Esophageal pathology. Tietze’s 
syndrome. Ischemic heart disease 
(angina). Thoracic outlet syndrome.

CONNECTIONS
Latissimus dorsi, subscapularis, 
teres minor, infraspinatus, trapezius 
(middle fi bers), serratus anterior, 
scalenes, deltoid, coracobrachialis, 
sternalis, SCM, paraspinals.

PECTORALIS MAJOR
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REFERRED PAIN PATTERNS
Axillary trigger point: a 5–10 cm 
zone of pain at inferior angle of 
scapula, with diffuse pain radiating 
into medial upper extremity into 
ulnar aspect of hand.
Lower lateral trigger point: 
triangular pattern from trigger point 
into brim of pelvis and regimental 
badge area.

Latin latissimus, widest; dorsi, of 
the back

Along with the subscapularis and 
the teres major, the latissimus dorsi 
forms the posterior wall of the axilla.

ORIGIN
Thoracolumbar fascia, which is 
attached to spinous processes of 
lower six thoracic vertebrae and all 
lumbar and sacral vertebrae, (T7–
S5) and to intervening supraspinous 
ligaments. Posterior part of iliac 
crest. Lower three or four ribs. 
Inferior angle of scapula.

INSERTION
Floor of intertubercular sulcus 
(bicipital groove) of humerus.

ACTION
Extends fl exed arm. Adducts and 
medially rotates humerus.
It is one of the chief climbing 
muscles, since it pulls shoulders 
downward and backward, and pulls 
trunk up to the fi xed arms (therefore 
also active in swimming front 
crawl). Assists in forced inspiration 
by raising lower ribs.
Antagonists: deltoid, trapezius.

NERVE
Thoracodorsal nerve, C6, 7, 8, from 
posterior cord of brachial plexus.

BASIC FUNCTIONAL 
MOVEMENT
Example: pushing on arms of a chair 
to stand up.

Axillary 
trigger 
point

Axillary 
trigger 
point

Lower 
trigger 
point

LATISSIMUS DORSI
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PRACTITIONER HANDS ON TECHNIQUESOVERVIEW

✓ ✓   Spray and stretch

✓ ✓   Dry needling

✓ ✓   Deep stroking massage

✓ ✓   Compression

✓   Muscle energy

✓   Positional release

✓   Wet needling

Post-Isometric (PIR) Technique
Indications: subacute to chronic settings

Identify the trigger point.1. 
Position the patient in a comfortable 2. 
position, where the affected/host 
muscle can undergo full stretch.
Using 10–25% of their power, ask the 3. 
patient to contract the affected/host 
muscle at its maximal pain-free length, 
while applying isometric resistance for 
3–10 seconds; stabilize the body part 
to prevent muscle shortening.
Ask the patient to relax the muscle or 4. 
“let it go.”
During this relaxation phase, gently 5. 
lengthen the muscle by taking up 
the slack to the point of resistance 
(passive)—note any changes in length.
Repeat several times (usually three).6. 

SELF HELP

ADVICE
Avoid overloading, e.g. pulling 
objects down from above head.

INDICATIONS
“Thoracic” back pain that is constant 
in nature and unrelated to activity, 
frozen shoulder, thoracic outlet 
syndrome, back pain turning in bed, 
dull ache under shoulder blade, 
sharp pain in back of shoulder 
when resting on elbows, pain when 
reaching up to a shelf or changing a 
light bulb. 

CAUSES
Golf, racquet sports, swimming, 
baseball, cricket, rowing, heavy 
lifting, gym related, gardening, poor-
fi tting bra. 

DIFFERENTIAL DIAGNOSIS
C7 neuropathy. Ulnar neuropathy. 
Subscapular nerve entrapment. 
Axillary neuropathy. Thoracic 
outlet syndrome. Cardiopulmonary 
diseases.

CONNECTIONS
Rhomboids, trapezius (middle 
fi bers), teres major, scalenes, 
subscapularis, iliocostalis, serratus 
anterior, serratus posterior inferior.

LATISSIMUS DORSI
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REFERRED PAIN PATTERNS
Generally localized to trigger point 
and within a 5–10 cm zone.

Greek deltoeides, shaped like Greek 
letter delta (triangular)

The deltoid is composed of 
three parts: anterior, middle, and 
posterior. Only the middle part is 
multipennate, probably because 
its mechanical disadvantage of 
abduction of the shoulder joint 
requires extra strength.

ORIGIN
Clavicle, acromion process, and 
spine of scapula.

INSERTION
Deltoid tuberosity situated halfway 
down lateral surface of shaft of 
humerus.

ACTION
Anterior fi bers: fl ex and medially 
rotate humerus.
Middle fi bers: abduct humerus 
at shoulder joint (only after the 
movement has been initiated by 
supraspinatus).
Posterior fi bers: extend and laterally 
rotate humerus.
Antagonist: latissimus dorsi.

NERVE
Axillary nerve, C5, 6, from posterior 
cord of brachial plexus.

BASIC FUNCTIONAL 
MOVEMENT
Examples: reaching for something 
out to the side; raising arm to wave.

Lateral portion

Posterior portion

Anterior  portion

DELTOIDEUS
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PRACTITIONER HANDS ON TECHNIQUESOVERVIEW

✓ ✓   Spray and stretch
✓ ✓   Dry needling
✓ ✓   Deep stroking massage
✓ ✓   Compression
✓ ✓   Muscle energy
✓ ✓   Positional release
✓ ✓   Wet needling

Deep Stroking Massage Technique
Place the patient in a comfortable 1. 
position, where the affected/host 
muscle can undergo full stretch.
Lubricate the skin if necessary.2. 
Identify and locate the trigger point or 3. 
taut band.
Position your thumb/applicator just 4. 
beyond the taut band, and reinforce 
with your other hand. 
Apply sustained pressure until you feel 5. 
the trigger point soften, and continue 
stroking in the same direction toward 
the attachment of the taut band. This 
should be experienced by the patient as 
discomfort and not as pain.
Repeat this stroking in the opposite 6. 
direction.

SELF HELP

Self-massage techniques can be 
helpful; you can use balls and 
pressure tools, such as TOLA. 

ADVICE
Stretching (daily). Drive vehicle 
with two hands. Examine technique 
with overhead sports, such as tennis.

SELF-HELP TECHNIQUE
Review anatomy.1. 
Identify trigger point.2. 
Start at elbow and work upward 3. 
toward shoulder.
Pause on trigger point until it 4. 
softens and/or the pain eases.

Continue to massage upward to 5. 
tip of shoulder (imagine squeezing 
toothpaste out of a tube).
Repeat 3 times slowly.6. 

INDICATIONS
Post-trauma rehabilitation, shoulder 
pain, decreased range of motion 
(especially in abduction), shoulder 
pain which worsens with motion 
and eases at rest, reduced range of 
motion and some loss of strength 
above 90 degrees.

CAUSES
Swimming, weight lifting, soccer 
(blows), basketball, jerky and 
vigorous repetitive movements, 
fi shing, power tools, sudden blows, 
rifl e rebound, skiing falls, injections 
into shoulder, dislocations, holding 
small baby.

DIFFERENTIAL DIAGNOSIS
Impingement syndromes. Sub-
acromial bursitis. C5 radiculopathy. 
Rotator cuff tendinopathy. 
Osteoarthritis of glenohumeral or 
acromioclavicular joint.

CONNECTIONS
Supraspinatus, infraspinatus, biceps 
brachii, teres minor, subscapularis, 
pectoralis major (clavicular head), 
rotator cuff issues, tendonitis, 
arthritis, C5 nerve issues, neck 
problems, often satellite trigger 
points from other problems (e.g. 
scalenes, pectoralis major), long 
head biceps brachii tendon problems.

DELTOIDEUS
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