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Preface

This edition of The Physiotherapist’s Pocket Book was written
with all physiotherapists in mind. We were overwhelmed by
the favourable response to the first edition and, thanks to all
the invaluable feedback we have had from colleagues, stu-
dents and academics, have endeavoured to make this edition
as comprehensive and as useful as possible to all clinicians.

We have tried to ensure that the contents reflect the
dynamic and ever-changing profession we work in. We felt
that the book could be expanded without compromising its
portability and so have included more definitions of common
pathologies, drugs, musculoskeletal special tests and assess-
ment tools, as well as additional anatomical illustrations. The
content has also been reorganized and new sections have been
created to make it easier to find the relevant information.

We hope that this book continues to fulfil its main pur-
pose — to provide quick and easy access to essential clinical
information during everyday practice.

Karen and Jonathan Kenyon
East Sussex, 2009
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Figure 1.1 Anatomical position showing cardinal planes and
directional terminology.
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Figure 1.2 Anterior and lateral muscles of the neck.
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Figure 1.3 Posterior and lateral muscles of the neck.
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Figure 1.4 Deep muscles of the back.
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Levator scapulae
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Trapezius minor
Supraspinatus

Deltoid

Latissimus
dorsi
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Figure 1.5 Superficial muscles of the back, neck and trunk.
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Latissimus dorsi Digitations of
serratus anterior

Rectus abdominis

Obliquus internus

Intercostal internus
of 10th intercostal
space

Figure 1.6 Muscles of the right side of the trunk.
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Sternocostal part of pectoralis major

Clavicular part of pectoralis major
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Triceps
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Triceps
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Brachioradialis

Figure 1.7 Superficial muscles of the anterior chest and arm. Left
side.



Pectoralis minor

Subscapularis

Long head of biceps

Short head of biceps

Coracobrachialis

Latissimus dorsi

Teres major

Figure 1.8 Deep muscles of the anterior chest and upper arm. Left
side.
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Teres minor ~ Supraspinatus  Deltoid (cut)

Greater
Spine of scapula

Long head
of triceps

Lateral head
of triceps

Latissimus dorsi

Olecranon

Figure 1.9 Muscles of the posterior scapula and upper arm. Left side.
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brevis

Abductor pollicis
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Flexor retinaculum
Adductor pollicis,

Palmar brevis transverse head

Palmar
aponeurosis

Second lumbrical

Figure 1.10 Superficial flexors of the left forearm.
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Abductor pollicis
longus
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Figure 1.11 Superficial extensors of the right forearm.
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Figure 1.12 Superficial muscles of the anterior right thigh.
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Figure 1.13 Muscles of the posterior right thigh.
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Tibialis anterior Gastrocnemius

Peroneus longus

Extensor digitorum
longus
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Figure 1.14 Muscles of the anterior right leg.



/

SECTION

1

NEUROMUSCULOSKELETAL ANATOMY

16

Semimembranosus Biceps femoris

Sartorius \(/ ; Plantaris

Gastrocnemius
medial head Gastrocnemius
lateral head

Peroneus brevis
Flexor digitorum
longus

Peroneus longus
Calcanean tendon

Calcaneus

Figure 1.15 Superficial muscles of the posterior right calf.
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Figure 1.16 Deep muscles of the posterior right calf.
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Semimembranosus
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(Goose's foot) medial head

Tibialis posterior
Flexor digitorum longus
Flexor hallucis longus
Tendo calcaneus

Calcaneus

Abductor hallucis  Flexor retinaculum

Figure 1.17 Muscles of the medial right leg.
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Figure 1.18 Ligaments of the atlanto-axial and atlanto-occipital joints.
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Coracoclavicular ligament
1

I 1
Acromioclavicular ~ Coracoacromial Trapezoid Conoid
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Figure 1.19 Ligaments of the glenohumeral joint.
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Figure 1.20 Ligaments of the elbow joint. A Medial. B Lateral.
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Figure 1.21 Ligaments of the wrist and hand joints. A Anterior.
B Posterior.
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A Obturator foramen

[liolumbar ligaments

Anterior sacroiliac
ligament

Sacrotuberous
ligament

Sacrospinous
ligament

Figure 1.22 Ligaments of the sacroiliac joint. A Posterior. B Anterior.
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Anterior inferior

iliac spine
) ) N
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\ lliofemoral
\\\ ligament
. \

Pubofemoral
ligament
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Figure 1.23 Ligaments of the hip joint. A Anterior. B Posterior.
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Sartorius

Superficial
medial collateral
ligament Anterior cruciate
Ligament of ligament
Wrisberg Lateral collateral
ligament

Medial meniscus Popliteus tendon

Posterior Lateral meniscus
F:rumate Ligament of
ligament Humphrey

Figure 1.24 Ligaments of the knee joint. A Anterior. B Posterior.
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Posterior tibiotalar
ligament

Tibiocalcaneal

Tibionavicular .
ligament

ligament
Posterior
talocalcanean
ligament

Plantar
calcaneonavicular
A (spring) ligament

Posterior Anterior tibiofibular
talofibular ligament
ligament

Anterior talofibular
Calcaneo- ligament
fibular

ligament

Lateral
B talocalcanean ligament

Figure 1.25 Ligaments of the ankle joint. A Medial. B Lateral.
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Figure 1.26 Bones of the right hand.
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NEUROMUSCULOSKELETAL ANATOMY
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Figure 1.27 Bones of the right foot.
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Figure 1.28 Schematic of brachial plexus.
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Lumbosacral plexus

L4 ]

Superior
gluteal
nerve

Inferior
gluteal
nerve

Common
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nerve

Tibial nerve

Sciatic nerve

Posterior femoral
cutaneous nerve

Pudendal nerve Nerve to levator ani,

| Sacral
plexus
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coccygeus and external
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Figure 1.29 Schematic of lumbosacral plexus.



Peripheral nerve motor innervation (from O’Brien
2000, with permission)
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AXILLARY NERVE
Deltoid

S

RADIAL NERVE

UPPER CUTANEOUS
NERVE OF THE ARM

Figure 1.30 Upper cutaneous nerve of the arm.

AXILLARY NERVE
Triceps, long head

Triceps, lateral head

Triceps, medial head

Brachioradialis RADIAL NERVE

Extensor carpi radialis longus
Extensor carpi radialis brevis i, \
Supinator ’ |
Extensor carpi ulnaris A “

Extensor digitorum

Extensor digiti minimi
Abductor pollicis longus
Extensor pollicis longus
Extensor pollicis brevis
Extensor indicis

POSTERIOR
INTEROSSEOUS
NERVE

(deep branch)

Figure 1.31 Axillary and radial nerve.
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MEDIAN NERVE

Pronator teres ANTERIOR
Flexor carpi radialis INTEROSSEOUS
) NERVE
Palmaris longus B
Flexor diaitorum Flexor digitorum
xor digiioru profundus | & Il
superficialis

Flexor pollicis
longus

Pronator quadratus branch

Motor

Abductor pollicis brevis Flexor ~ Sensory
Flexor pollicis brevis retinaculum 1// :

Opponens pollicis

First lumbrical
Second lumbrical

Figure 1.32 Median nerve.



ULNAR NERVE

MEDIAL
CUTANEOUS
NERVE OF
THE ARM

Sensory

Dorsal cutaneous
branch

Palmar cutaneous

branch

Deep motor branch o

Flexor carpi ulnaris

\\- Superficial terminal .
\‘\ branches Flexor digitorum

profundus Il & IV

MEDIAL
CUTANEOUS
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Figure 1.33 Ulnar nerve.
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Figure 1.34 Musculocutaneous nerve.
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Quadriceps femoris Adductor brevis
Rectus femoris
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Vastus medialis
INTERMEDIATE CUTANEOUS
NERVE OF THE THIGH
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NERVE
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Peroneus brevis q
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‘ \

Gracilis

Adductor magnus

DEEP PERONEAL
NERVE
Tibialis anterior

Extensor digitorum
longus

Extensor hallucis longus

SAPHENOUS NERVE

Extensor digitorum brevis

Figure 1.35 Anterior aspect of lower limb.
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Gluteus medius
Gluteus minimus
Tensor fasciae latae
INFERIOR GLUTEAL
NERVE

Gluteus maximus
POSTERIOR
CUTANEOUS NERVE
OF THE THIGH

Biceps, long head
Biceps, short head

SUPERIOR GLUTEAL

SCIATIC NERVE

Semitendinosus

Semimembranosus
Adductor magnus

TIBIAL NERVE COMMON PERONEAL

) NERVE
Gastrocnemius,

medial head
Soleus Gastrocnemius,
- . lateral head
Tibialis posterior — ]
Flexor digitorum longus —— [/ Flexor hallucis longus
TIBIALNERVE —4—M8M8¥ ——1
SURAL NERVE
CALCANEAL BRANCH
MEDIAL PLANTAR NERVE to: LATERAL PLANTAR

NERVE to:

Abductor digiti minimi
Flexor digiti minimi
Adductor hallucis
Interossei

Cutaneous branches

Abductor hallucis
Flexor digitorum brevis
Flexor hallucis brevis
Cutaneous branches

Figure 1.36 Posterior aspect of lower limb.



Peripheral nerve sensory innervation

Supraclavicular Supraclavicular
nerve C3, C4 nerve C3, C4

Axillary (circumflex)

Axillary (circumflex) nerve C5. C6

nerve C5, C6

Radial nerve
C5, C6

Radial nerve
C5,C6

Musculo-
cutaneous
nerve C5, C6

Musculo-

cutaneous Medial
nerve C5, C6 cutaneous nerve

C8, T1

Radial nerve
C7,C8

Radial nerve
C7,C8

Ulnar nerve

C8, T
Median nerve Median nerve
C6, C7,C8 C6, C7,C8
Anterior view Posterior view

Figure 1.37 Cutaneous distribution of the upper limb.
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Subcostal nerve T12 Subcostal nerve T12
jtof nerve L1, L2 lliohypogastric nerve L1

A Anterior view

Posterior rami L1, L2, L3

llioinguinal nerve L1
Posterior rami $1, S2, S3

Lateral cutaneous
nerve of thigh L2, L3

Lateral cutaneous
nerve of thigh L2, L3
Obturator L2, L3, L4
Obturator L2, L3, L4
Medial plantar

Posterior cutaneous
Lateral plantar

Medial and intermediate
nerve S1, S2, S3

cutaneous nerves L2, L3

hen

Medial cutaneous Saphenous

Lateral cutaneous nerve nerve L2, L3 Sural
Tibial

of calf of leg L5, 81, S2

Lateral cutaneous nerve B

Superficial peroneal of calf of leg L4, L5, S1

(musculocutaneous) nerve
L4, 15,81 Saphenous

nerve L3, L4

Sural nerve §1, 82 Sural nerve L5, 1, S2

Deep peroneal nerve L4, L5
Tibial nerve S1, S2 Posterior view

Figure 1.38 Cutaneous distribution of (A) the lower limb and (B) the foot.
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Figure 1.39 Dermatomes of the whole body.

The above illustration is used extensively in clinical practice to define the body’s dermatonal
patterns. It represents the dermatones as lying between clearly defined boundaries with no
overlap between areas. However, it is worth noting that studies have shown that there is
significant variability in the pattern of segmental innervation and that the above dermatones
do not always describe the patterns found in a large number of patients.
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Myotomes

SECTION Root Joint action Root | Joint action

1 C1-C2 | Cervical flexion T1 Finger abduction/
adduction

C3 Cervical lateral T1-L1 | No muscle test
z flexion
2
= C4 Shoulder girdle L2 Hip flexion
= elevation
<
E C5 Shoulder abduction | L3 Knee extension
L
é Cé Elbow flexion L4 Ankle dorsiflexion
—
é c7 Elbow extension L5 Great toe
= extension
o
s c8 Thumb extension S1 Ankle eversion/hip
= extension/ankle

plantarflexion/
knee flexion
S2 Knee flexion
Reflexes

When testing reflexes, the patient must be relaxed and the
muscle placed on a slight stretch. Look for symmetry of
response between reflexes on both sides and ensure that both
limbs are positioned identically. When a reflex is difficult to
elicit, a reinforcement manoeuvre can be used to facilitate
a stronger response. This is performed while the reflex is
being tested. Usually upper limb reinforcement manoeuvres
are used for lower limb reflexes and vice versa. Examples
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of reinforcement manoeuvres include clenching the teeth
or the fists, hooking the hands together by the flexed fin-
gers and pulling one hand against the other (Jendrassik’s
manoeuvre), crossing the legs at the ankle and pulling one
ankle against the other.

Reflexes may be recorded as follows, noting any asymme-
try (Petty 2006):

Oor — absent

lor— diminished

2 or + average/normal
3or+ + exaggerated

4or+ + + clonus

An abnormal reflex response may or may not be indica-
tive of a neurological lesion. Findings need to concur with
other neurological observations in order to be considered as
significant evidence of an abnormality.

An exaggerated response (excessively brisk or prolonged)
may simply be caused by anxiety. However, it may also indi-
cate an upper motor neurone lesion, i.e. central damage.
Clonus is associated with exaggerated reflexes and also indi-
cates an upper motor neurone lesion. A diminished or absent
response may indicate a lower motor neurone lesion, i.e. loss
of ankle jerk with lumbosacral disc prolapse.

Deep tendon reflex Root Nerve

Biceps jerk C5-Cé Musculocutaneous
Brachioradialis jerk C5-Cé6 Radial

Triceps jerk C7-C8 Radial

Knee jerk L3-L4 Femoral

Ankle jerk S1-S2 Tibial
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NEUROMUSCULOSKELETAL ANATOMY

Other reflexes

Method

Normal response

Abnormal response
(indicating possible upper
motor neurone lesion)

Plantar (superficial
reflex)

Run a blunt object over
lateral border of sole of foot
from the heel up towards
the little toe and across the
foot pad

Flexion of toes

Extension of big toe and
fanning of other toes (Babinski
response)

Clonus (tone)

Apply sudden and sustained
dorsiflexion to the ankle

Oscillatory beats may
occur but they are not
rhythmic or sustained

More than three rhythmic
contractions of the
plantarflexors

Hoffman reflex

Flick distal phalanx of third
or fourth finger downwards

No movement of thumb

Reflex flexion of distal phalanx
of thumb




Common locations for palpation of pulses

SECTION
Right common 1
carotid
Vertebral Aortic arch
=
Subclavian Axillary %
=
Ascending aorta =
(@)
; c
Descending Descending =
abdominal aorta 2
aorta o)
m
=
Brachial Common iliac =
=
Radial > g
,.} =
Ulnar )4
<
Palmar _\ Q
arches ’ "
External {. 'Q Internal iliac
iliac ’
\ Deep femoral
) 2§
Femoral {“ﬁ
A " Femoral
Popliteal l‘
I
Peroneal ’
Anterior Posterior tibial
tibial 0

5
A%

€.

Dorsalis pedis

Plantar /"
arch
QY

Figure 1.40 Pulse points.
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Common Between the trachea and the
carotid sternocleidomastoid muscle

Axillary Lateral wall of axilla in the groove
behind coracobrachialis

Brachial (a) Between the humerus and biceps on
the medial aspect of arm

(b) Cubital fossa

Radial Lateral to flexor carpi radialis tendon

Femoral In femoral triangle (sartorius, adductor
longus and inguinal ligament)

Popliteal In popliteal fossa. Palpated more easily
in prone with the knee flexed about 45°

Anterior tibial Above level of ankle joint, between
tibialis anterior and extensor hallucis
longus tendons

Posterior tibial Posterior aspect of medial malleolus

Dorsalis pedis Dorsum of foot, between first and
second metatarsal bones
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Muscle innervation chart (data from Standring 2004,
with permission)

Upper limb

C1 C2 C3 C4 C5 Cé C7 |C8 | T1
Inferior
and
superior
oblique

Rectus
capitis
posterior
major
and
minor

Rectus capitis
anterior and
lateralis

IVYLITINSOTNISNIN

Longus capitis

Longissimus cervicis

Longus colli

Levator
scapulae

Trapezius

Diaphragm

Splenius capitis

Scalenus medius

Rhomboid
major

Rhomboid
minor

Scalenus anterior

Longissimus capitis

Biceps brachii

Brachioradialis

Deltoid

Infraspinatus
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C1

c2

C3

c4

C5 Cé C7 | C8

T1

Subscapularis

Supraspinatus

Teres minor

Brachialis

Coracobrachialis

Serratus anterior

Splenius cervicis

Teres major

Pectoralis major

Pectoralis minor

Extensor carpi
radialis longus

Flexor carpi
radialis

Pronator teres

Supinator

Anconeus

Latissimus dorsi

Scalenus posterior

Triceps brachii

Abductor
pollicis
longus

Extensor
carpi radialis
brevis

Extensor
carpi ulnaris

Extensor
digiti minimi

Extensor
digitorum

Extensor
indicis




C1

Cc2

C3

C4

C5

Cé

C7 [C8 | T1

Extensor
pollicis
brevis

Extensor
pollicis
longus

Flexor
pollicis
longus

Palmaris
longus

Pronator
quadratus

Flexor carpi ulnaris

Abductor
digiti minimi

Abductor
pollicis brevis

Adductor
pollicis

Dorsal
interossei

Flexor digiti
minimi brevis

Flexor
digitorum
profundus

Flexor
digitorum
superficialis

Flexor
pollicis brevis

Lumbricals

Opponens
digiti minimi

Opponens
pollicis

Palmar
interossei

TVLITINSOTINISNIN
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Lower limb

T12| L1 |L2| L3 |

L4 L5 S1

S2

S3

Quadratus lumborum

Psoas
minor

Psoas major

Adductor
brevis

Gracilis

lliacus

Pectineus

Sartorius

Adductor
longus

Adductor
magnus

Rectus femoris

Vastus
intermedius

Vastus lateralis

Vastus medialis

Obturator
externus

Gluteus medius

Gluteus minimus

Popliteus

Tibialis anterior

Tibialis posterior

Tensor fascia lata

Extensor
hallucis
longus

Extensor
digitorum brevis

Extensor
digitorum longus




T12 L1 L2 L3 L4 L5 S1 S2 S3

Gemellus inferior

Gemellus superior

Obturator internus

Peroneus brevis

Peroneus longus

Peroneus tertius

Quadratus femoris

Biceps femoris

Flexor digitorum longus

Flexor hallucis longus

Gluteus maximus

Piriformis

TVLITINSOTINISNIN

Semimembranosus

Semitendinosus

Abductor
hallucis

Flexor
digitorum
brevis

Flexor hallucis
brevis

Gastrocnemius

Plantaris

Soleus

Abductor digiti minimi

Flexor digitorum
accessorius

Adductor hallucis

Dorsal interossei

Flexor dig
minimi brevis

Lumbricals

Plantar interossei 53
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Muscles listed by function

Head and neck

Flexors: longus colli, longus capitis, rectus capitis anterior,
sternocleidomastoid, scalenus anterior

Lateral flexors: erector spinae, rectus capitis lateralis, scalenes
(anterior, medius and posterior), splenius cervicis, splenius
capitis, trapezius, levator scapulae, sternocleidomastoid

Extensors: levator scapulae, splenius cervicis, trapezius,
splenius capitis, semispinalis, superior oblique, sternoclei-
domastoid, erector spinae, rectus capitis posterior major,
rectus capitis posterior minor

Rotators: semispinalis, multifidus, scalenus anterior, splenius
cervicis, sternocleidomastoid, splenius capitis, rectus capi-
tis posterior major, inferior oblique

Trunk

Flexors: rectus abdominis, external oblique, internal oblique,
psoas minor, psoas major, iliacus

Rotators: multifidus, rotatores, semispinalis, internal oblique,
external oblique

Lateral flexors: quadratus lumborum, intertransversarii, exter-
nal oblique, internal oblique, erector spinae, multifidus

Extensors: quadratus lumborum, multifidus, semispinalis,
erector spinae, interspinales, rotatores

Scapula

Retractors: rhomboid minor, rhomboid major, trapezius, leva-
tor scapulae

Protractors: serratus anterior, pectoralis minor

Elevators: trapezius, levator scapulae

Depressors: trapezius

Lateral rotators: trapezius, serratus anterior

Medial rotators: rhomboid major, rhomboid minor, pectoralis
minor, levator scapulae

Shoulder

Flexors: pectoralis major, deltoid (anterior fibres), biceps bra-
chii (long head), coracobrachialis



Extensors: latissimus dorsi, teres major, pectoralis major, del-
toid (posterior fibres), triceps (long head)

Abductors: supraspinatus, deltoid (middle fibres)

Adductors: coracobrachialis, pectoralis major, latissimus
dorsi, teres major

Medial rotators: subscapularis, teres major, latissimus dorsi,
pectoralis major, deltoid (anterior fibres)

Lateral rotators: teres minor, infraspinatus, deltoid (posterior
fibres)

Elbow

Flexors: biceps brachii, brachialis, brachioradialis, pronator
teres

Extensors: triceps brachii, anconeus

Pronators: pronator teres, pronator quadratus

Supinators: supinator, biceps brachii

Wrist

Flexors: flexor carpi ulnaris, flexor carpi radialis, palmaris
longus, flexor digitorum superficialis, flexor digitorum
profundus, flexor pollicis longus

Extensors: extensor carpi radialis longus, extensor carpi
radialis brevis, extensor carpi ulnaris, extensor digitorum,
extensor indicis, extensor digiti minimi, extensor pollicis
longus, extensor pollicis brevis

Ulnar deviation: flexor carpi ulnaris, extensor carpi ulnaris

Radial deviation: flexor carpi radialis, extensor carpi radia-
lis longus, extensor carpi radialis brevis, abductor pollicis
longus, extensor pollicis longus, extensor pollicis brevis

Fingers

Flexors: flexor digitorum superficialis, flexor digitorum pro-
fundus, lumbricals, flexor digiti minimi brevis

Extensors: extensor digitorum, extensor digiti minimi, exten-
sor indicis, interossei, lumbricals

Abductors: dorsal interossei, abductor digiti minimi, oppon-
ens digiti minimi

Adductors: palmar interossei
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Thumb

Flexors: flexor pollicis longus, flexor pollicis brevis

Extensors: extensor pollicis longus, extensor pollicis brevis,
abductor pollicis longus

Abductors: abductor pollicis longus, abductor pollicis brevis

Adductors: adductor pollicis

Opposition: opponens pollicis

Hip

Flexors: psoas major, iliacus, rectus femoris, sartorius,
pectineus

Extensors: gluteus maximus, semitendinosus, semimembran-
osus, biceps femoris

Abductors: gluteus maximus, gluteus medius, gluteus min-
imus, tensor fascia lata, sartorius, piriformis

Adductors: adductor magnus, adductor longus, adductor
brevis, gracilis, pectineus

Medial rotators: gluteus medius, gluteus minimus, tensor fas-
cia lata

Lateral rotators: gluteus maximus, piriformis, obturator inter-
nus, gemellus superior, gemellus inferior, quadratus femo-
ris, obturator externus, sartorius

Knee

Flexors: semitendinosus, semimembranosus, biceps femoris,
gastrocnemius, gracilis, sartorius, plantaris, popliteus

Extensors: rectus femoris, vastus lateralis, vastus intermedius,
vastus medialis, tensor fascia lata

Tibial lateral rotators: biceps femoris

Tibial medial rotators: semitendinosus, semimembranosus,
gracilis, sartorius, popliteus

Ankle

Plantarflexors: gastrocnemius, soleus, plantaris, peroneus
longus, tibialis posterior, flexor digitorum longus, flexor
hallucis longus, peroneus brevis

Dorsiflexors: tibialis anterior, extensor digitorum longus,
extensor hallucis longus, peroneus tertius



Invertors: tibialis anterior, tibialis posterior
Evertors: peroneus longus, peroneus tertius, peroneus brevis

Toes

Flexors: flexor digitorum longus, flexor digitorum accesso-
rius, flexor digitorum brevis, flexor hallucis longus, flexor
hallucis brevis, flexor digiti minimi brevis, interossei, lum-
bricals, abductor hallucis

Extensors: extensor hallucis longus, extensor digitorum lon-
gus, extensor digitorum brevis, lumbricals, interossei

Abductors: abductor hallucis, abductor digiti minimi, dorsal
interossei

Adductors: adductor hallucis, plantar interossei

Alphabetical listing of muscles

Abductor digiti minimi (foot)

Action: abducts fifth toe

Origin: calcaneal tuberosity, plantar aponeurosis, intermus-
cular septum

Insertion: lateral side of base of proximal phalanx of fifth toe

Nerve: lateral plantar nerve (S1-S3)

Abductor digiti minimi (hand)

Action: abducts little finger

Origin: pisiform, tendon of flexor carpi ulnaris, pisohamate
ligament

Insertion: ulnar side of base of proximal phalanx of little
finger

Nerve: ulnar nerve (C8, T1)

Abductor hallucis

Action: abducts and flexes great toe

Origin: flexor retinaculum, calcaneal tuberosity, plantar
aponeurosis, intermuscular septum

Insertion: medial side of base of proximal phalanx of great toe

Nerve: medial plantar nerve (S1, S2)
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Abductor pollicis brevis

Action: abducts thumb

Origin: flexor retinaculum, tubercles of scaphoid and trape-
zium, tendon of abductor pollicis longus

Insertion: radial side of base of proximal phalanx of thumb

Nerve: median nerve (C8,T1)

Abductor pollicis longus

Action: abducts and extends thumb, abducts wrist

Origin: upper part of posterior surface of ulna, middle third
of posterior surface of radius, interosseous membrane

Insertion: radial side of first metacarpal base, trapezium

Nerve: posterior interosseous nerve (C7, C8)

Adductor brevis

Action: adducts hip

Origin: external aspect of body and inferior ramus of pubis
Insertion: upper half of linea aspera

Nerve: obturator nerve (L2, L3)

Adductor hallucis

Action: adducts great toe

Origin: oblique head — bases of second to fourth metatar-
sal, sheath of peroneus longus tendon; transverse head —
plantar metatarsophalangeal ligaments of lateral three toes

Insertion: lateral side of base of proximal phalanx of great toe

Nerve: lateral plantar nerve (S2, S3)

Adductor longus

Action: adducts thigh

Origin: front of pubis

Insertion: middle third of linea aspera

Nerve: anterior division of obturator nerve (L.2-14)

Adductor magnus

Action: adducts thigh
Origin: inferior ramus of pubis, conjoined ischial ramus, infe-
rolateral aspect of ischial tuberosity



Insertion: linea aspera, proximal part of medial supracondy-
lar line

Nerve: obturator nerve and tibial division of sciatic nerve
(L2-1L4)

Adductor pollicis

Action: adducts thumb

Origin: oblique head — palmar ligaments of carpus, flexor
carpi radialis tendon, base of second to fourth metacar-
pals, capitate; transverse head — palmar surface of third
metacarpal

Insertion: base of proximal phalanx of thumb

Nerve: ulnar nerve (C8, T1)

Anconeus

Action: extends elbow

Origin: posterior surface of lateral epicondyle of humerus

Insertion: lateral surface of olecranon, upper quarter of pos-
terior surface of ulna

Nerve: radial nerve (C6-C8)

Biceps brachii

Action: flexes shoulder and elbow, supinates forearm

Origin: long head — supraglenoid tubercle of scapula and gle-
noid labrum; short head — apex of coracoid process

Insertion: posterior part of radial tuberosity, bicipital aponeu-
rosis into deep fascia over common flexor origin

Nerve: musculocutaneous nerve (C5, C6)

Biceps femoris

Action: flexes knee and extends hip, laterally rotates tibia on
femur

Origin: long head - ischial tuberosity, sacrotuberous liga-
ment; short head — lower half of lateral lip of linea aspera,
lateral supracondylar line of femur, lateral intermuscular
septum

Insertion: head of fibula, lateral tibial condyle

Nerve: sciatic nerve (L5-S2). Long head — tibial division;
short head — common peroneal division
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Brachialis

Action: flexes elbow

Origin: lower half of anterior surface of humerus, intermus-
cular septum

Insertion: coronoid process and tuberosity of ulna

Nerve: musculocutaneous nerve (C5, C6), radial nerve (C7)

Brachioradialis

Action: flexes elbow

Origin: upper two-thirds of lateral supracondylar ridge of
humerus, lateral intermuscular septum

Insertion: lateral side of radius above styloid process

Nerve: radial nerve (C5, C6)

Coracobrachialis

Action: adducts shoulder and acts as weak flexor
Origin: apex of coracoid process

Insertion: midway along medial border of humerus
Nerve: musculocutaneous nerve (C5-C7)

Deltoid

Action: anterior fibres — flex and medially rotate shoulder;
middle fibres — abduct shoulder; posterior fibres — extend
and laterally rotate shoulder

Origin: anterior fibres — anterior border of lateral third of
clavicle; middle fibres — lateral margin of acromion pro-
cess; posterior fibres — lower edge of crest of spine of
scapula

Insertion: deltoid tuberosity of humerus

Nerve: axillary nerve (C5, C6)

Diaphragm

Action: draws central tendon inferiorly. Changes volume and
pressure of thoracic and abdominal cavities

Origin: posterior surface of xiphoid process, lower six costal
cartilages and adjoining ribs on each side, medial and lat-
eral arcuate ligaments, anterolateral aspect of bodies of
lumbar vertebrae



Insertion: central tendon
Nerve: phrenic nerves (C3-5)

Dorsal interossei (foot)

Action: abducts toes, flexes metatarsophalangeal joints

Origin: proximal half of sides of adjacent metatarsals

Insertion: bases of proximal phalanges and dorsal digital
expansion (first attaches medially to second toe; second,
third and fourth attach laterally to second, third and
fourth toes, respectively)

Nerve: lateral plantar nerve (S2, S3)

Dorsal interossei (hand)

Action: abducts index, middle and ring fingers, flexes meta-
carpophalangeal joints and extends interphalangeal joints

Origin: adjacent sides of two metacarpal bones (four bipen-
nate muscles)

Insertion: bases of proximal phalanges and dorsal digital
expansions (first attaches laterally to index finger; sec-
ond and third attach to both sides of middle finger; fourth
attaches medially to ring finger)

Nerve: ulnar nerve (C8, T1)
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Erector spinae

See iliocostalis, longissimus and spinalis

Extensor carpi radialis brevis

Action: extends and abducts wrist

Origin: lateral epicondyle via common extensor tendon
Insertion: posterior surface of base of third metacarpal
Nerve: posterior interosseous branch of radial nerve (C7, C8)

Extensor carpi radialis longus

Action: extends and abducts wrist

Origin: lower third of lateral supracondylar ridge of humerus,
intermuscular septa

Insertion: posterior surface of base of second metacarpal

Nerve: radial nerve (C6, C7) 61
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Extensor carpi ulnaris

Action: extends and adducts wrist

Origin: lateral epicondyle via common extensor tendon
Insertion: medial side of fifth metacarpal base

Nerve: posterior interosseous nerve (C7, C8)

Extensor digiti minimi

Action: extends fifth digit and wrist

Origin: lateral epicondyle via common extensor tendon,
intermuscular septa

Insertion: dorsal digital expansion of fifth digit

Nerve: posterior interosseous nerve (C7, C8)

Extensor digitorum

Action: extends fingers and wrist

Origin: lateral epicondyle via common extensor tendon,
intermuscular septa

Insertion: lateral and dorsal surfaces of second to fifth digits

Nerve: posterior interosseous branch of radial nerve (C7, C8)

Extensor digitorum brevis

Action: extends great toe and adjacent three toes

Origin: superolateral surface of calcaneus, inferior extensor
retinaculum, interosseous talocalcaneal ligament

Insertion: base of proximal phalanx of great toe, lateral side
of dorsal hood of adjacent three toes

Nerve: deep peroneal nerve (L5, S1)

Extensor digitorum longus

Action: extends lateral four toes, ankle dorsiflexor

Origin: upper three-quarters of medial surface of fibula,
interosseous membrane, lateral tibial condyle

Insertion: middle and distal phalanges of four lateral toes

Nerve: deep peroneal nerve (L5, S1)

Extensor hallucis longus

Action: extends great toe, ankle dorsiflexor
Origin: middle half of medial surface of fibula, interosseous
membrane



Insertion: base of distal phalanx of great toe
Nerve: deep peroneal nerve (L5)

Extensor indicis

Action: extends index finger and wrist

Origin: lower part of posterior surface of ulna, interosseous
membrane

Insertion: dorsal digital expansion on back of proximal pha-
lanx of index finger

Nerve: posterior interosseous nerve (C7, C8)

Extensor pollicis brevis

Action: extends thumb and wrist, abducts wrist

Origin: posterior surface of radius, interosseous membrane
Insertion: dorsolateral base of proximal phalanx of thumb
Nerve: posterior interosseous nerve (C7, C8)

Extensor pollicis longus

Action: extends thumb and wrist, abducts wrist

Origin: middle third of posterior surface of ulna, interosseous
membrane

Insertion: dorsal surface of distal phalanx of thumb

Nerve: posterior interosseous nerve (C7, C8)

External oblique

Action: flexes, laterally flexes and rotates trunk

Origin: outer borders of lower eight ribs and their costal
cartilages

Insertion: outer lip of anterior two-thirds of iliac crest, abdom-
inal aponeurosis to linea alba stretching from xiphoid pro-
cess to symphysis pubis

Nerve: ventral rami of lower six thoracic nerves (T7-T12)

Flexor carpi radialis

Action: flexes and abducts wrist

Origin: medial epicondyle via common flexor tendon
Insertion: front of base of second and third metacarpals
Nerve: median (C6, C7)
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Flexor carpi ulnaris

Action: flexes and adducts wrist

Origin: humeral head — medial epicondyle via common flex-
or tendon; ulnar head — medial border of olecranon and
upper two-thirds of border of ulna

Insertion: pisiform, hook of hamate and base of fifth
metacarpal

Nerve: ulnar nerve (C7-T1)

Flexor digiti minimi brevis (foot)

Action: flexes fifth metatarsophalangeal joint, supports lat-
eral longitudinal arch

Origin: plantar aspect of base of fifth metatarsal, sheath of
peroneus longus tendon

Insertion: lateral side of base of proximal phalanx of fifth toe

Nerve: lateral plantar nerve (S2, S3)

Flexor digiti minimi brevis (hand)

Action: flexes little finger

Origin: hook of hamate, flexor retinaculum

Insertion: ulnar side of base of proximal phalanx of little finger
Nerve: ulnar nerve (C8,T1)

Flexor digitorum accessorius

Action: flexes distal phalanges of lateral four toes

Origin: medial head—medial tubercle of calcaneus; lateralhead —
lateral tubercle of calcaneus and long plantar ligament

Insertion: flexor digitorum longus tendon

Nerve: lateral plantar nerve (S1-S3)

Flexor digitorum brevis

Action: flexes proximal interphalangeal joints and metatar-
sophalangeal joints of lateral four toes

Origin: calcaneal tuberosity, plantar aponeurosis, intermus-
cular septa

Insertion: tendons divide and attach to both sides of base of
middle phalanges of second to fifth toes

Nerve: medial plantar nerve (S1, S2)



Flexor digitorum longus

Action: flexes lateral four toes, plantarflexes ankle

Origin: medial part of posterior surface of tibia, deep trans-
verse fascia

Insertion: plantar aspect of base of distal phalanges of second
to fifth toes

Nerve: tibial nerve (L5-S2)

Flexor digitorum profundus

Action: flexes fingers and wrist

Origin: medial side of coronoid process of ulna, upper three-
quarters of anterior and medial surfaces of ulna, interos-
seous membrane

Insertion: base of palmar surface of distal phalanx of second
to fifth digits

Nerve: medial part — ulnar nerve (C8, T1); lateral part —
anterior interosseous branch of median nerve (C8, T1)

Flexor digitorum superficialis

Action: flexes fingers and wrist

Origin: humeroulnar head — medial epicondyle via common
flexor tendon, medial part of coronoid process of ulna,
ulnar collateral ligament, intermuscular septa; radial head —
upper two-thirds of anterior border of radius

Insertion: tendons divide and insert into sides of shaft of mid-
dle phalanx of second to fifth digits

Nerve: median (C8, T1)

Flexor hallucis brevis

Action: flexes metatarsophalangeal joint of great toe

Origin: medial side of plantar surface of cuboid, lateral
cuneiform

Insertion: medial and lateral side of base of proximal phalanx
of great toe

Nerve: medial plantar nerve (S1, S2)

Flexor hallucis longus

Action: flexes great toe, plantarflexes ankle
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Origin: lower two-thirds of posterior surface of fibula, inter-
osseous membrane, intermuscular septum

Insertion: plantar surface of base of distal phalanx of great toe

Nerve: tibial nerve (L5-S2)

Flexor pollicis brevis

Action: flexes metacarpophalangeal joint of thumb

Origin: flexor retinaculum, tubercle of trapezium, capitate,
trapezoid

Insertion: base of proximal phalanx of thumb

Nerve: median nerve (C8-T1). Sometimes also supplied by
ulnar nerve (C8-T1)

Flexor pollicis longus

Action: flexes thumb and wrist

Origin: anterior surface of radius, interosseous membrane
Insertion: palmar surface of distal phalanx of thumb

Nerve: anterior interosseous branch of median nerve (C7, C8)

Gastrocnemius

Action: plantarflexes ankle, flexes knee

Origin: medial head — posterior part of medial femoral condyle;
lateral head — lateral surface of lateral femoral condyle

Insertion: posterior surface of calcaneus

Nerve: tibial nerve (S1, S2)

Gemellus inferior

Action: laterally rotates hip

Origin: upper part of ischial tuberosity

Insertion: with obturator internus tendon into medial surface
of greater trochanter

Nerve: nerve to quadratus femoris (L5, S1)

Gemellus superior

Action: laterally rotates hip

Origin: gluteal surface of ischial spine

Insertion: with obturator internus tendon into medial surface
of greater trochanter

Nerve: nerve to obturator internus (L5, S1)



Gluteus maximus

Action: extends, laterally rotates and abducts hip

Origin: posterior gluteal line of ilium, posterior border of
ilium and adjacent part of iliac crest, aponeurosis of erec-
tor spinae, posterior aspect of sacrum, side of coccyx, sac-
rotuberous ligament, gluteal aponeurosis

Insertion: iliotibial tract of fascia lata, gluteal tuberosity of
femur

Nerve: inferior gluteal nerve (L5-S2)

Gluteus medius

Action: abducts and medially rotates hip

Origin: gluteal surface of ilium between posterior and ante-
rior gluteal lines

Insertion: superolateral side of greater trochanter

Nerve: superior gluteal nerve (L4-S1)

Gluteus minimus

Action: abducts and medially rotates hip

Origin: gluteal surface of ilium between anterior and inferior
gluteal lines

Insertion: anterolateral ridge on greater trochanter

Nerve: superior gluteal nerve (L4-S1)

Gracilis

Action: flexes knee, adducts hip, medially rotates tibia on
femur

Origin: lower half of body and inferior ramus of pubis, adja-
cent ischial ramus

Insertion: upper part of medial surface of tibia

Nerve: obturator nerve (L2, L.3)

lliacus

Action: flexes hip and trunk

Origin: superior two-thirds of iliac fossa, inner lip of iliac
crest, ala of sacrum, anterior sacroiliac and iliolumbar
ligaments
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Insertion: blends with insertion of psoas major into lesser
trochanter
Nerve: femoral nerve (L2, L.3)

lliocostalis cervicis

Action: extends and laterally flexes vertebral column

Origin: angles of third to sixth ribs

Insertion: posterior tubercles of transverse processes of
C4toC6

Nerve: dorsal rami

lliocostalis lumborum

Action: extends and laterally flexes vertebral column

Origin: medial and lateral sacral crests, spines of T11, T12
and lumbar vertebrae and their supraspinous ligaments,
medial part of iliac crest

Insertion: angles of lower six or seven ribs

Nerve: dorsal rami

lliocostalis thoracis

Action: extends and laterally flexes vertebral column
Origin: angles of lower six ribs

Insertion: angles of upper six ribs, transverse process of C7
Nerve: dorsal rami

Inferior oblique

Action: rotates atlas and head
Origin: lamina of axis

Insertion: transverse process of atlas
Nerve: dorsal ramus (C1)

Infraspinatus

Action: laterally rotates shoulder

Origin: medial two-thirds of infraspinous fossa and infra-
spinous fascia

Insertion: middle facet on greater tubercle of humerus, poste-
rior aspect of capsule of shoulder joint

Nerve: suprascapular nerve (C5, C6)



Intercostales externi

Action: elevate rib below towards rib above to increase tho-
racic cavity volume for inspiration

Origin: lower border of rib above

Insertion: upper border of rib below

Nerve: intercostal nerves

Intercostales interni

Action: draw ribs downwards to decrease thoracic cavity vol-
ume for expiration

Origin: lower border of costal cartilage and costal groove of
rib above

Insertion: upper border of rib below

Nerve: intercostal nerves

Internal oblique

Action: flexes, laterally flexes and rotates trunk

Origin: lateral two-thirds of inguinal ligament, anterior two-
thirds of intermediate line of iliac crest, thoracolumbar
fascia

Insertion: lower four ribs and their cartilages, crest of pubis,
abdominal aponeurosis to linea alba

Nerve: ventral rami of lower six thoracic nerves, first lumbar
nerve

Interspinales

Action: extend and stabilize vertebral column

Originand insertion: extend between adjacent spinous processes
(best developed in cervical and lumbar regions — sometimes
absent in thoracic)

Nerve: dorsal rami of spinal nerves

Intertransversarii

Action: laterally flex lumbar and cervical spine, stabilize ver-
tebral column

Origin: transverse processes of cervical and lumbar vertebrae

Insertion: transverse process of vertebra superior to origin

Nerve: ventral and dorsal rami of spinal nerves
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Latissimus dorsi

Action: extends, adducts and medially rotates shoulder

Origin: spinous processes of lower six thoracic and all lumbar
and sacral vertebrae, intervening supra- and interspinous
ligaments, outer lip of iliac crest, outer surfaces of lower
three or four ribs, inferior angle of scapula

Insertion: intertubercular sulcus of humerus

Nerve: thoracodorsal nerve (C6—C8)

Levator scapulae

Action: elevates, medially rotates and retracts scapula, extends
and laterally flexes neck

Origin: transverse processes of C1-C3/4

Insertion: medial border of scapula between superior angle
and base of spine

Nerve: ventral rami (C3, C4), dorsal scapular nerve (C5)

Longissimus capitis

Action: extends, laterally flexes and rotates head

Origin: transverse processes of T1-T4/5, articular processes
of C4/5-C7

Insertion: posterior aspect of mastoid process

Nerve: dorsal rami

Longissimus cervicis

Action: extends and laterally flexes vertebral column
Origin: transverse processes of T1-T4/5

Insertion: transverse processes of C2—C6

Nerve: dorsal rami

Longissimus thoracis

Action: extends and laterally flexes vertebral column

Origin: transverse and accessory processes of lumbar verte-
brae and thoracolumbar fascia

Insertion: transverse processes of T1-T12 and lower nine or
ten ribs

Nerve: dorsal rami



Longus capitis

Action: flexes neck

Origin: occipital bone

Insertion: anterior tubercles of transverse processes of C3—C6
Nerve: anterior primary rami (C1-C3)

Longus colli

Action: flexes neck

Origin: inferior oblique part — front of bodies of T1-T2/3;
vertical intermediate part — front of bodies of T1-T3 and
C5—C7; superior oblique part — anterior tubercles of trans-
verse processes of C3—C5

Insertion: inferior oblique part — anterior tubercles of trans-
verse processes of C5 and C6; vertical intermediate part —
front of bodies of C2—C4; superior oblique part — anterior
tubercle of atlas

Nerve: anterior primary rami (C2-C6)

Lumbricals (foot)

Action: flexes metatarsophalangeal joints and extends inter-
phalangeal joints of lateral four toes

Origin: tendons of flexor digitorum longus

Insertion: medial side of extensor hood and base of proximal
phalanx of lateral four toes

Nerve: first lumbrical — medial plantar nerve (S2, S3); lateral
three lumbricals — lateral plantar nerve (S2, S3)

Lumbricals (hand)

Action: flexes metacarpophalangeal joints and extends inter-
phalangeal joints of fingers

Origin: tendons of flexor digitorum profundus

Insertion: lateral margin of dorsal digital expansion of exten-
sor digitorum

Nerve: first and second — median nerve (C8, T1); third and
fourth — ulnar nerve (C8, T1)

Multifidus

Action: extends, rotates and laterally flexes vertebral column
Origin: back of sacrum, aponeurosis of erector spinae,
posterior superior iliac spine, dorsal sacroiliac ligaments,
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mamillary processes in lumbar region, all thoracic trans-
verse processes, articular processes of lower four cervical
vertebrae

Insertion: spines of all vertebrae from L5 to axis (deep layer
attaches to vertebrae above; middle layer attaches to sec-
ond or third vertebrae above; outer layer attaches to third
or fourth vertebrae above)

Nerve: dorsal rami of spinal nerves

Obturator externus

Action: laterally rotates hip

Origin: outer surface of obturator membrane and adjacent
bone of pubic and ischial rami

Insertion: trochanteric fossa of femur

Nerve: posterior branch of obturator nerve (L3, L4)

Obturator internus

Action: laterally rotates hip

Origin: internal surface of obturator membrane and sur-
rounding bony margin

Insertion: medial surface of greater trochanter

Nerve: nerve to obturator internus (L5, S1)

Opponens digiti minimi

Action: abducts fifth digit, pulls it forwards and rotates it
laterally

Origin: hook of hamate, flexor retinaculum

Insertion: medial border of fifth metacarpal

Nerve: ulnar nerve (C8,T1)

Opponens pollicis

Action: rotates thumb into opposition with fingers

Origin: flexor retinaculum, tubercles of scaphoid and trape-
zium, abductor pollicis longus tendon

Insertion: radial side of base of proximal phalanx of thumb

Nerve: median nerve (C8, T1)



Palmar interossei

Action: adducts thumb, index, ring and little finger

Origin: shaft of metacarpal of digit on which it acts

Insertion: dorsal digital expansion and base of proximal pha-
lanx of same digit

Nerve: ulnar nerve (C8, T1)

Palmaris longus

Action: flexes wrist

Origin: medial epicondyle via common flexor tendon
Insertion: flexor retinaculum, palmar aponeurosis
Nerve: median (C7, C8)

Pectineus

Action: flexes and adducts hip

Origin: pecten pubis, iliopectineal eminence, pubic tubercle

Insertion: along a line from lesser trochanter to linea aspera

Nerve: femoral nerve (L2, L3), occasionally accessory
obturator (L3)

Pectoralis major

Action: adducts, medially rotates, flexes and extends shoulder

Origin: clavicular attachment—sternal half of anterior surface
of clavicle; sternocostal attachment — anterior surface of
manubrium, body of sternum, upper six costal cartilages,
sixth rib, aponeurosis of external oblique muscle

Insertion: lateral lip of intertubercular sulcus of humerus

Nerve: medial and lateral pectoral nerves (C5-T1)

Pectoralis minor

Action: protracts and medially rotates scapula

Origin: outer surface of third to fifth ribs and adjoining inter-
costal fascia

Insertion: upper surface and medial border of coracoid process

Nerve: medial and lateral pectoral nerves (C5-T1)

Peroneus brevis

Action: everts and plantarflexes ankle
Origin: lower two-thirds of lateral surface of fibula, intermus-
cular septa
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Insertion: lateral side of base of fifth metatarsal
Nerve: superficial peroneal nerve (L5, S1)

Peroneus longus

Action: everts and plantarflexes ankle

Origin: lateral tibial condyle, upper two-thirds of lateral sur-
face of fibula, intermuscular septa

Insertion: lateral side of base of first metatarsal, medial
cuneiform

Nerve: superficial peroneal nerve (L5, S1)

Peroneus tertius

Action: everts and dorsiflexes ankle

Origin: distal third of medial surface of fibula, interosseous
membrane, intermuscular septum

Insertion: medial aspect of base of fifth metatarsal

Nerve: deep peroneal nerve (L5, S1)

Piriformis

Action: laterally rotates and abducts hip

Origin: front of second to fourth sacral segments, glu-
teal surface of ilium, pelvic surface of sacrotuberous
ligament

Insertion: medial side of greater trochanter

Nerve: anterior rami of sacral plexus (L5-S2)

Plantar interossei

Action: adduct third to fifth toes, flex metatarsophalangeal
joints of lateral three toes

Origin: base and medial side of lateral three toes

Insertion: medial side of base of proximal phalanx of same
toes and dorsal digital expansions

Nerve: lateral plantar nerve (S2, S3)

Plantaris

Action: plantarflexes ankle, flexes knee
Origin: lateral supracondylar ridge, oblique popliteal ligament



Insertion: tendo calcaneus
Nerve: tibial nerve (S1, S2)

Popliteus

Action: medially rotates tibia, flexes knee

Origin: outer surface of lateral femoral condyle
Insertion: posterior surface of tibia above soleal line
Nerve: tibial nerve (L4-S1)

Pronator quadratus

Action: pronates forearm

Origin: lower quarter of anterior surface of ulna

Insertion: lower quarter of anterior surface of radius

Nerve: anterior interosseous branch of median nerve (C7, C8)

Pronator teres

Action: pronates forearm, flexes elbow

Origin: humeral head — medial epicondyle via common flexor
tendon, intermuscular septum, antebrachial fascia; ulnar
head — medial part of coronoid process

Insertion: middle of lateral surface of radius

Nerve: median nerve (C6, C7)

Psoas major

Action: flexes hip and lumbar spine

Origin: bodies of T12 and all lumbar vertebrae, bases of
transverse processes of all lumbar vertebrae, lumbar
intervertebral discs

Insertion: lesser trochanter

Nerve: anterior rami of lumbar plexus (L1-L3)

Psoas minor (not always present)

Action: flexes trunk (weak)

Origin: bodies of T12 and L1 vertebrae and intervertebral
discs

Insertion: pecten pubis, iliopubic eminence, iliac fascia

Nerve: anterior primary ramus (L1)
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Quadratus femoris

Action: laterally rotates hip

Origin: ischial tuberosity

Insertion: quadrate tubercle midway down intertrochanteric
crest

Nerve: nerve to quadratus femoris (L5, S1)

Quadratus lumborum

Action: laterally flexes trunk, extends lumbar vertebrae,
steadies twelfth rib during deep inspiration

Origin: iliolumbar ligament, posterior part of iliac crest

Insertion: lower border of twelfth rib, transverse processes of
L1-L4

Nerve: ventral rami of T12 and L1-L3/4

Rectus abdominis

Action: flexes trunk

Origin: symphysis pubis, pubic crest

Insertion: fifth to seventh costal cartilages, xiphoid process
Nerve: ventral rami of T6/7-T12

Rectus capitis anterior

Action: flexes neck

Origin: anterior surface of lateral mass of atlas and root of its
transverse process

Insertion: occipital bone

Nerve: anterior primary rami (C1, C2)

Rectus capitis lateralis

Action: laterally flexes neck

Origin: transverse process of atlas
Insertion: jugular process of occipital bone
Nerve: ventral rami (C1, C2)

Rectus capitis posterior major

Action: extends and rotates neck

Origin: spinous process of axis

Insertion: lateral part of inferior nuchal line of occipital bone
Nerve: dorsal ramus (C1)



Rectus capitis posterior minor

Action: extends neck

Origin: posterior tubercle of atlas

Insertion: medial part of inferior nuchal line of occipital bone
Nerve: dorsal ramus (C1)

Rectus femoris

Action: extends knee, flexes hip

Origin: straight head — anterior inferior iliac spine; reflected
head — area above acetabulum, capsule of hip joint

Insertion: base of patella, then forms part of patellar ligament

Nerve: femoral nerve (L2-L4)

Rhomboid major

Action: retracts and medially rotates scapula

Origin: spines and supraspinous ligaments of T2-T5

Insertion: medial border of scapula between root of spine and
inferior angle

Nerve: dorsal scapular nerve (C4, C5)

Rhomboid minor

Action: retracts and medially rotates scapula

Origin: spines and supraspinous ligaments of C7-T1, lower
part of ligamentum nuchae

Insertion: medial end of spine of scapula

Nerve: dorsal scapular nerve (C4, C5)

Rotatores

Action: extends vertebral column and rotates thoracic region
Origin: transverse process of each vertebra

Insertion: lamina of vertebra above

Nerve: dorsal rami of spinal nerves

Sartorius

Action: flexes hip and knee, laterally rotates and abducts hip,
medially rotates tibia on femur

Origin: anterior superior iliac spine and area just below

Insertion: upper part of medial side of tibia

Nerve: femoral nerve (L2, L3)
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Scalenus anterior

Action: flexes, laterally flexes and rotates neck, raises first rib
during respiration

Origin: anterior tubercles of transverse processes of C3—-C6

Insertion: scalene tubercle on inner border of first rib

Nerve: ventral rami (C4—C6)

Scalenus medius

Action: laterally flexes neck, raises first rib during respiration

Origin: transverse processes of atlas and axis, posterior tuber-
cles of transverse processes of C3—C7

Insertion: upper surface of first rib

Nerve: ventral rami (C3-C8)

Scalenus posterior

Action: laterally flexes neck, raises second rib during respiration
Origin: posterior tubercles of transverse processes of C4—-C6
Insertion: outer surface of second rib

Nerve: ventral rami (C6-C8)

Semimembranosus

Action: flexes knee, extends hip and medially rotates tibia on
femur

Origin: ischial tuberosity

Insertion: posterior aspect of medial tibial condyle

Nerve: tibial division of sciatic nerve (L5-S2)

Semispinalis capitis

Action: extends and rotates head

Origin: transverse processes of C7-T6/7, articular processes
of C4-C6

Insertion: between superior and inferior nuchal lines of occip-
ital bone

Nerve: dorsal rami of spinal nerves

Semispinalis cervicis

Action: extends and rotates vertebral column
Origin: transverse processes of T1-T5/6



Insertion: spinous processes of C2—C5
Nerve: dorsal rami of spinal nerves

Semispinalis thoracis

Action: extends and rotates vertebral column
Origin: transverse processes of T6-T10
Insertion: spinous processes of C6—T4

Nerve: dorsal rami of spinal nerves

Semitendinosus

Action: flexes knee, extends hip and medially rotates tibia on
femur

Origin: ischial tuberosity

Insertion: upper part of medial surface of tibia

Nerve: tibial division of sciatic nerve (L5-S2)
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Serratus anterior

Action: protracts and laterally rotates scapula

Origin: outer surfaces and superior borders of upper eight,
nine or ten ribs and intervening intercostal fascia

Insertion: costal surface of medial border of scapula

Nerve: long thoracic nerve (C5-C7)

Soleus

Action: plantarflexes ankle

Origin: soleal line and middle third of medial border of tibia,
posterior surface of head and upper quarter of fibula,
fibrous arch between tibia and fibula

Insertion: posterior surface of calcaneus

Nerve: tibial nerve (S1, S2)

Spinalis (capitis®*, cervicis*, thoracis)
Action: extends vertebral column
Origin: spinalis thoracis — spinous processes of T11-L2
Insertion: spinalis thoracis — spinous processes of upper four
to eight thoracic vertebrae
*Spinalis capitis and spinalis cervicis are poorly developed
and blend with adjacent muscles
Nerve: dorsal rami 79
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Splenius capitis

Action: extends, laterally flexes and rotates neck

Origin: lower half of ligamentum nuchae, spinous processes
of C7-T3/4 and their supraspinous ligaments

Insertion: mastoid process of temporal bone, lateral third of
superior nuchal line of occipital bone

Nerve: dorsal rami (C3-C5)

Splenius cervicis

Action: laterally flexes, rotates and extends neck

Origin: spinous processes of T3-T6

Insertion: posterior tubercles of transverse processes of
C1-C3/4

Nerve: dorsal rami (C5-C7)

Sternocleidomastoid

Action: laterally flexes and rotates neck; anterior fibres flex
neck, posterior fibres extend neck

Origin: sternal head — anterior surface of manubrium
sterni; clavicular head — upper surface of medial third of
clavicle

Insertion: mastoid process of temporal bone, lateral half of
superior nuchal line of occipital bone

Nerve: accessory nerve (XI)

Subscapularis

Action: medially rotates shoulder

Origin: medial two-thirds of subscapular fossa and tendinous
intramuscular septa

Insertion: lesser tubercle of humerus, anterior capsule of
shoulder joint

Nerve: upper and lower subscapular nerves (C5, C6)

Superior oblique

Action: extends neck

Origin: upper surface of transverse process of atlas

Insertion: superior and inferior nuchal lines of occipital bone
Nerve: dorsal ramus (C1)



Supinator

Action: supinates forearm

Origin: inferior aspect of lateral epicondyle, radial collateral lig-
ament, annular ligament, supinator crest and fossa of ulna

Insertion: posterior, lateral and anterior aspects of upper
third of radius

Nerve: posterior interosseous nerve (C6, C7)

Supraspinatus

Action: abducts shoulder

Origin: medial two-thirds of supraspinous fossa and supra-
spinous fascia

Insertion: capsule of shoulder joint, greater tubercle of humerus

Nerve: suprascapular nerve (C5, C6)

Tensor fascia lata

Action: extends knee, abducts and medially rotates hip

Origin: outer lip of iliac crest between iliac tubercle and ante-
rior superior iliac spine

Insertion: iliotibial tract

Nerve: superior gluteal nerve (L4-S1)

Teres major

Action: extends, adducts and medially rotates shoulder
Origin: dorsal surface of inferior scapular angle

Insertion: medial lip of intertubercular sulcus of humerus
Nerve: lower subscapular nerve (C5-C7)

Teres minor

Action: laterally rotates shoulder

Origin: upper two-thirds of dorsal surface of scapula

Insertion: lower facet on greater tuberosity of humerus, lower
posterior surface of capsule of shoulder joint

Nerve: axillary nerve (C5, C6)

Tibialis anterior

Action: dorsiflexes and inverts ankle
Origin: lateral tibial condyle and upper two-thirds of lateral
surface of tibia, interosseous membrane
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Insertion: medial and inferior surface of medial cuneiform,
base of first metatarsal
Nerve: deep peroneal nerve (L4, L5)

Tibialis posterior

Action: plantarflexes and inverts ankle

Origin: lateral aspect of posterior surface of tibia below soleal
line, interosseous membrane, upper half of posterior sur-
face of fibula, deep transverse fascia

Insertion: tuberosity of navicular, medial cuneiform, susten-
taculum tali, intermediate cuneiform, base of second to
fourth metatarsals

Nerve: tibial nerve (L4, L5)

Transversus abdominis

Action: compresses abdominal contents, raises intra-
abdominal pressure

Origin: lateral third of inguinal ligament, anterior two-thirds
of inner lip of iliac crest, thoracolumbar fascia between
iliac crest and twelfth rib, lower six costal cartilages where
it interdigitates with diaphragm

Insertion: abdominal aponeurosis to linea alba

Nerve: ventral rami of lower six thoracic and first lumbar
spinal nerve

Trapezius

Action: upper fibres elevate scapula, middle fibres retract
scapula, lower fibres depress scapula, upper and lower
fibres together laterally rotate scapula. Also extends and
laterally flexes head and neck

Origin: medial third of superior nuchal line, external occipi-
tal protuberance, ligamentum nuchae, spinous processes
and supraspinous ligaments of C7-T12

Insertion: upper fibres — posterior border of lateral third
of clavicle; middle fibres — medial border of acromion,



superior lip of crest of spine of scapula; lower fibres —
tubercle at medial end of spine of scapula
Nerve: accessory nerve (XI), ventral rami (C3, C4)

Triceps brachii

Action: extends elbow and shoulder

Origin: long head — infraglenoid tubercle of scapula, shoulder
capsule; lateral head — above and lateral to spiral groove
on posterior surface of humerus; medial head — below and
medial to spiral groove on posterior surface of humerus

Insertion: upper surface of olecranon, deep fascia of forearm

Nerve: radial nerve (C6-C8)

Vastus intermedius

Action: extends knee

Origin: upper two-thirds of anterior and lateral surfaces of
femur, lower part of lateral intermuscular septum

Insertion: deep surface of quadriceps tendon, lateral border
of patella, lateral tibial condyle

Nerve: femoral nerve (L2-14)

Vastus lateralis

Action: extends knee

Origin: intertrochanteric line, greater trochanter, gluteal
tuberosity, lateral lip of linea aspera

Insertion: tendon of rectus femoris, lateral border of patella

Nerve: femoral nerve (L2-14)

Vastus medialis

Action: extends knee

Origin: intertrochanteric line, spiral line, medial lip of linea
aspera, medial supracondylar line, medial intermuscular
septum, tendons of adductor longus and adductor magnus

Insertion: tendon of rectus femoris, medial border of patella,
medial tibial condyle

Nerve: femoral nerve (L2-14)
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The Medical Research Council scale
for muscle power

Grade Response
0 No movement
1 Flicker of contraction
2 Active movement with gravity eliminated
3 Active movement against gravity
—
E 4 Active movement against resistance but not to full
g strength
=) 5 Normal power
3
w
]
=

In addition, grade 4 movements may be subdivided into:

4— movement against slight resistance
4 movement against moderate resistance
4+ movement against strong resistance.

84



Trigger points

\\

Sternocleidomastoid

Sternal division Clavicular division

Suboccipital Semispinalis capitis Semispinalis cervicis
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Levator scapulae



Sternal
section

Pectoralis major

Clavicular
section

margin

/

/
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Serratus anterior

Pectoralis minor
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Latissimus dorsi
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Infraspinatus
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Teres major

Teres minor
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Subscapularis
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Rhomboideus
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Middle finger Ring finger Extensor indicis

Finger extensors
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Tibialis anterior

Hamstring muscles

Extensor digitorum
longus

Peroneus
longus

Peroneus
brevis
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Soleus Flexor Flexor Tibialis
hallucis digitorum posterior
longus longus
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Normal joint range of movement

Shoulder
Flexion 160-180°
Extension 50-60°
Abduction 170-180°
Medial rotation 70-90°
Lateral rotation 80-100°
Elbow £
g
Flexion 140-150° =
Extension 0° E
Pronation 80-90° ,3_E|
Supination 80-90°
Wrist
Flexion 70-80°
Extension 60-80°
Radial deviation 15-25°
Ulnar deviation 30-40°
Hip
Flexion 120-125°
Extension 15-30°
Abduction 30-50°
Adduction 20-30°
Medial rotation 25-40°
External rotation 40-50°

97



Knee

Flexion 130-140°
Extension 0°

1.)‘ Ankle

SECTION

Dorsiflexion 15-20°

2 Plantarflexion 50-60°
Inversion 30-40°
Eversion 15-20°

Normal ranges of movement vary greatly between indi-
viduals. The above figures represent average ranges of
movement.




Average range of segmental movement (Middleditch
& Oliver 2005, with permission)

15° 100 5° 0° 0° 5 10° 15°
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T213
T3/4
T4/5
T5/6
T6/7
T718
T8/9
T9/10
T10/11
T1112
L12/L1

15° 100 5° 0° 0° 5 10° 15°

Figure 2.1 Spinal flexion and extension. 99



Lateral flexion
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T7/8
T8/9
T9/10 |
T10/11
T1112
L12/L1
L1/2
L2/3
L3/4
L4/5
L5/S1]

10° 5° 0° 0° 5 10° 15° 20° 25° 30° 35°

Figure 2.2 Spinal lateral flexion and rotation.



Close packed positions and capsular patterns for selected joints

Joint

Close packed position

Capsular pattern*

Temporomandibular

Clenched teeth

Opening mouth

Cervical spine

Extension (also applies to thoracic and
lumbar spine)

Side flexion and rotation equally limited;
flexion is full but painful, extension is limited

Glenohumeral

Abduction and lateral rotation

Lateral rotation then abduction then medial
rotation

Humeroulnar

Extension

Flexion then extension

Radiocarpal

Extension with radial deviation

Flexion and extension equally limited

Trapeziometacarpal

None

Abduction and extension, full flexion

Metacarpophalangeal
interphalangeal

Metacarpophalangeal Flexion (fingers)
Opposition (thumb)

Interphalangeal Extension

Flexion then extension

Hip Extension and medial rotation Flexion, abduction and medial rotation (order
may vary)
Extension is slightly limited

Knee Extension and lateral rotation of tibia Flexion then extension

0L
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§ MUSCULOSKELETAL

Joint Close packed position Capsular pattern*

Talocrural Dorsiflexion Plantarflexion then dorsiflexion

Subtalar Inversion Inversion

Mid-tarsal Inversion (also applies to Dorsiflexion, plantarflexion, adduction and
tarsometatarsal) medial rotation

First Metatarsophalangeal Extension Extension then flexion

metatarsophalangeal

Interphalangeal Extension

"Movements are listed in order of restriction, from the most limited to the least limited.
Data from Cyriax (1982) and Magee (2008).



Common postures (from Kendall et al 2005, with
permission of Lippincott Williams & Wilkins)

Ideal alignment: side view (Fig. 2.3)

Abdominals

Back extensors Rectus abdominis

External oblique

Hip flexors
Hip extensors P

Psoas major

Gluteus
maximus lliacus
Hamstrings Tensor fasciae
latae
Rectus femoris

Figure 2.3 |deal alignment (side view).
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Anteriorly, the abdominal muscles pull upward and the hip
flexors pull downward. Posteriorly, the back muscles pull
upward and the hip extensors pull downward. Thus, the
abdominal and hip extensor muscles work together to tilt
the pelvis posteriorly; the back and hip flexor muscles work
together to tilt the pelvis anteriorly.

Ideal alignment: posterior view (Fig. 2.4)

Lateral trunk
muscles

Quadratus
lumborum

External
oblique

Internal

Hip adductors
oblique

Gluteus medius

Tensor fasciae
latae

lliotibial tract of
fascia latae

Adductors

Everters Inverters

Peroneus longus - .
9 Tibialis posterior

Peroneus brevis o
Flexor digitorum
longus

Flexor hallucis
longus

Figure 2.4 Ideal alignment (posterior view).



Laterally, the following groups of muscles work together in
stabilizing the trunk, pelvis and lower extremities:

¢ Right lateral trunk flexors

¢ Right hip adductors

* Left hip abductors

¢ Right tibialis posterior

¢ Right flexor hallucis longus

¢ Right flexor digitorum longus

¢ Left peroneus longus and brevis
e Left lateral trunk flexors

e Left hip adductors

e Right hip abductors

¢ Left tibialis posterior

* Left flexor hallucis longus

* Left flexor digitorum longus

* Right peroneus longus and brevis
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Kyphosis—lordosis posture (Fig. 2.5)

Short and strong: neck extensors and hip flexors. The low back
is strong and may or may not develop shortness.

Elongated and weak: neck flexors, upper back erector spinae
and external oblique. Hamstrings are slightly elongated
but may or may not be weak.

Sway-back posture (Fig. 2.6)

Short and strong: hamstrings and upper fibres of internal
oblique. Strong but not short: lumbar erector spinae.

Elongated and weak: one-joint hip flexors, external oblique,
upper back extensors and neck flexors.

Flat-back posture (Fig. 2.7)

Short and strong: hamstrings and often the abdominals.
Elongated and weak: one-joint hip flexors.

Faulty alignment: posterior view (Fig. 2.8)

Short and strong: right lateral trunk muscles, left hip abduc-
tors, right hip adductors, left peroneus longus and brevis,
right tibialis posterior, right flexor hallucis longus, right 105



=
=
w
—
i
=
€
o
=
=)
o
€D
=)
=

106

Figure 2.5 Kyphosis—
lordosis posture.

Figure 2.6 Sway-back
posture.

flexor digitorum longus. The left tensor fascia lata is usually

strong and there may be tightness in the iliotibial band.
Elongated and weak: left lateral trunk muscles, right hip

abductors (especially posterior gluteus medius), left hip



Figure 2.7 Flat-back posture.

Figure 2.8 Faulty
alignment (posterior view).
Typical of right-handed
individuals.

adductors, right peroneus longus and brevis, left tibialis
posterior, left flexor hallucis longus, left flexor digitorum
longus. The right tensor fascia lata may or may not be
weak.
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Beighton hypermobility score

2

/,
U
v

,‘i 3

1 2
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4 5

Figure 2.9 Beighton score for joint hypermobility.



Nine-point Beighton hypermobility score

The ability to: Right | Left

1 Passively extend the fifth 1 1
metacarpophalangeal joint to =90°

2 Passively appose the thumb to the 1 1
anterior aspect of the forearm

3 Passively hyperextend the elbow to 1 1
=10°

4 Passively hyperextend the knee to 1 1
=10°

5 Actively place hands flat on the floor | 4
without bending the knees

TOTAL 9

One point is given for each side for manoeuvres 1-4 so
that the hypermobility score will have a maximum of 9
points if all are positive.

It is generally considered that hypermobility is present if
4 out of 9 points are scored.

Beighton criteria: diagnostic criteria for benign
joint hypermobility syndrome (from Grahame
et al 2000, with permission)

Major criteria

1. A Beighton score of 4/9 or greater (either currently or
historically)

2. Arthralgia for longer than 3 months in four or more joints

Minor criteria

1. A Beighton score of 1, 2 or 3/9 (0, 1, 2 or 3 if aged 50+)

2. Arthralgia (=3 months) in 1-3 joints, or back pain (=3
months), spondylosis, spondylolysis/spondylolisthesis

3. Dislocation/subluxation in more than one joint, or in one
joint on more than one occasion

4. Soft tissue rheumatism =3 lesions (e.g. epicondylitis, teno-
synovitis, bursitis)
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5.Marfanoid habitus: tall, slim, span : height ratio >1.03,
upper : lower segment ratio <0.89, arachnodactyly (positive
Steinberg/wrist signs)

6. Abnormal skin: striae, hyperextensibility, thin skin, papy-
raceous scarring

7.Eye signs: drooping eyelids or myopia or anti-mongoloid
slant

8. Varicose veins or hernia or uterine/rectal prolapse

Benign joint hypermobility syndrome (BJHS) is diagnosed
in the presence of two major criteria, or one major and two
minor criteria, or four minor criteria. Two minor criteria
will suffice where there is an unequivocally affected first-
degree relative. BJHS is excluded by the presence of Marfan
or Ehlers—Danlos syndrome (EDS) (other than the EDS hyper-
mobility type — formerly EDS III). Criteria Major 1 and Minor
1 are mutually exclusive, as are Major 2 and Minor 2.

Common classifications of fractures

Proximal humeral fractures: Neer’s classification
Group |

All proximal humeral fractures where there is minimal dis-
placement or angulation.

Group Il
Displaced fractures of the anatomical neck (>1 cm).

Group llI
Severely displaced or angled fractures of the surgical neck.
These may be impacted or comminuted.

Group IV
Displaced fractures of the greater tuberosity.

Group V
Displaced fractures of the lesser tuberosity.

Group VI
Fracture-dislocations.



Radial head fractures: Hotchkiss modification of
Mason’s classification

Type 1
Small vertical split with minimal displacement (<2mm).
Stability and rotation largely uncompromised.

Type 2

Displaced single fragment fracture (<2 mm), usually distally.
Any fracture that restricts rotation. Any comminuted frac-
ture that can be internally fixated.

Type 3
Highly comminuted fractures that cannot be internally
fixated.

Fractures of the radius and ulna

Monteggia fracture-dislocation
Fracture of the ulna associated with dislocation of the radial
head.

Galeazzi fracture-dislocation
Fracture of the distal third of the radius associated with dis-
location of the inferior radioulnar joint.

Colles’ fracture
Transverse fracture of the distal radius with dorsal (poste-
rior) displacement of the distal fragment.

Smith’s fracture

Transverse fracture of the distal radius with volar (anterior)
displacement of the distal fragment (often called a ‘reversed
Colles’).

Barton’s fracture

The true Barton'’s fracture is a form of Smith'’s fracture asso-
ciated with volar subluxation of the carpus. However, dorsal
subluxation of the carpus can also occur, which is sometimes
called a ‘dorsal Barton's fracture’.

IVYLITINSOTNISNIN
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Fractures of the thumb metacarpal

Bennett’s fracture

Oblique fracture of the first metacarpal extending into the
trapeziometacarpal joint associated with dislocation of the
carpometacarpal joint.

Rolando’s fracture
Intra-articular comminuted fracture of the base of the first
metacarpal.

Scaphoid fractures: Herbert classification

Al Fracture of the tubercle (stable)

A2 Hairline fracture of the waist (stable)

B1 Oblique fracture of distal third (unstable)

B2 Displaced fracture of the waist (unstable)

B3 Proximal pole fracture (unstable)

B4 Fracture associated with carpal dislocation (unstable)
B5 Comminuted fracture (unstable)

Pelvic fractures: Tile classification

Type A (stable)

* Al: fractures of the pelvis not involving the pelvic ring

* A2:stable, minimally displaced fractures of the pelvic ring
Type B (rotationally unstable but vertically stable)

* B1: anteroposterior compression fractures (open book
fractures)

* B2:lateral compression fractures, ipsilateral

* B3:lateral compression fractures, contralateral

Type C (rotationally and vertically unstable)

* Cl: unilateral
* (C2:bilateral
* (3: associated with acetabular fracture

Intracapsular fractures of the neck of femur:
Garden classification

Type |
Incomplete fracture of the neck of femur with angulation of
the trabecular lines.



Typel ll
Complete fracture without displacement of the neck of femur.
The trabecular lines are interrupted but not angulated.

Type lll
Complete fracture with partial displacement of the neck of
femur.

Type IV
Complete fracture with total displacement of the neck of
femur.

Tibial plateau fractures: Schatzker classification

Type |
Split or wedge fracture of the lateral tibial condyle.

Type ll

Split or wedge fracture of the lateral tibial condyle combined
with depression of the adjacent remaining load-bearing por-
tion of the lateral plateau.

Type lll
Pure depression fracture of the lateral tibial plateau without
an associated split or wedge fracture.

Type IV
Fracture of the medial tibial plateau. May be a split or a split
depression fracture.

Type V
Split fracture of both the medial and lateral tibial condyles.

Type VI
Combined condylar and subcondylar fractures that separate
the tibial shaft from the tibial condyles.

Ankle fractures: Weber’s classification

Fibular fractures are classified into three types:

Type A
Fracture below the tibiofibular syndesmosis.
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Type B

Fracture at the level of the tibial plafond, which often spirals
upwards. The syndesmosis is usually involved; however, it
remains intact.

Type C
Fracture above the tibiofibular syndesmosis. The syndesmo-
sis is ruptured.

Classification of ligament and muscle sprains

Ligament sprains

Grade |/mild sprain
Few ligament fibres torn, stability maintained.

Grade ll/moderate sprain
Partial rupture, increased laxity but no gross instability.

Grade lll/severe sprain
Complete rupture, gross instability.

Muscle strains

Grade I/mild strain
Few muscle fibres torn, minimum loss of strength and pain
on muscle contraction.

Grade ll/moderate strain

Approximately half of muscle fibres torn, significant muscle
weakness and loss of function. Moderate to severe pain on
isometric contraction.

Grade lll/severe strain

Complete tear of the muscle, significant muscle weakness
and severe loss of function. Minimum to no pain on isomet-
ric contraction.

Common musculoskeletal tests

A brief description of each test is given below. For a fuller
description of how each test is performed, please refer to



a musculoskeletal assessment textbook (e.g. Magee 2008,
Malanga & Nadler 2006, Petty 2006).

Cervical spine

Spurling’s test

Tests: nerve root compression.

Procedure: patient sitting. Extend neck and rotate head. Apply
downward pressure to head.

Positive sign: radiating pain into shoulder or arm on side to
which the head is rotated.

Distraction test

Tests: nerve root compression.

Procedure: patient in sitting. Place one hand under chin and
other hand under occiput. Gently lift patient’s head.

Positive sign: relief or decrease in pain.

Shoulder

Active compression test (O’Brien)

Tests: labral pathology, acromioclavicular joint pathology.

Procedure: patient upright with elbow in extension and shoul-
der in 90° flexion, 10-15° adduction and medial rotation.
Stand behind patient and apply downward force to arm.
Repeat with arm in lateral rotation.

Positive sign: pain/increased pain with medial rotation and
decreased pain with lateral rotation. Pain inside the gleno-
humeral joint indicates labral abnormality. Pain over the
acromioclavicular joint indicates acromioclavicular joint
abnormality.

Anterior drawer test

Tests: anterior shoulder stability.

Procedure: patient supine. Place shoulder in 80-120° abduc-
tion, 0-20° forward flexion and 0-30° lateral rotation.
Stabilize scapula. Draw humerus anteriorly.

Positive sign: click and/or apprehension.

Anterior slide test

Tests: labral pathology.

Procedure: patient upright with hands on hips, thumbs facing
posteriorly. Stand behind patient and stabilize scapula and
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clavicle with one hand. With the other, apply an antero-
superior force to elbow while instructing the patient to
gently push back against the force.

Positive sign: pain/reproduction of symptoms/click.

Apprehension test

Tests: glenohumeral joint stability.

Procedure: patient in standing or supine. Abduct shoulder to
90°. Move it into maximum lateral rotation. If movement
well tolerated, apply a posteroanterior force to humeral head.

Positive sign: apprehension and pain.

Biceps load test |

Tests: superior labral pathology.

Procedure: patient supine with shoulder in 90° abduction,
elbow in 90° flexion and forearm supinated. Laterally
rotate shoulder until patient becomes apprehensive.
Maintain this position. Resist elbow flexion.

Positive sign: pain/apprehension remains unchanged or
increases during resisted elbow flexion.

Biceps load test Il

Tests: superior labral pathology.

Procedure: patient supine with shoulder in 120° abduction
and maximum lateral rotation, elbow in 90° flexion and
forearm supinated. Resist elbow flexion.

Positive sign: increased pain during resisted elbow flexion.

Clunk test

Tests: tear of glenoid labrum.

Procedure: patient supine. Abduct shoulder over patient’s
head. Apply anterior force to posterior aspect of humeral
head while rotating humerus laterally.

Positive sign: a clunk or grinding sound and/or apprehension
if anterior instability present.

Crank test

Tests: labral pathology.

Procedure: patient sitting or supine with shoulder in 160°
flexion in scapular plane. Hold elbow and apply a longitu-
dinal compressive force to humerus while rotating it medi-
ally and laterally.



Positive sign: pain/reproduction of symptoms, with or with-
out click, usually during lateral rotation.

Crossed-arm adduction test (Apley scarf test)

Tests: acromioclavicular joint pathology.

Procedure: patient upright. Horizontally adduct the arm as
far as possible.

Positive sign: pain around acromioclavicular joint.

Drop test (external rotation lag sign)

Tests: infraspinatus and supraspinatus integrity.

Procedure: patient upright with shoulder in 20° abduction (in
the scapular plane) with elbow in 90° flexion. Place shoul-
der in full lateral rotation. Support elbow and ask patient
to hold position.

Positive sign: arm drops into medial rotation.

Hawkins—Kennedy impingement test

Tests: impingement of supraspinatus tendon.

Procedure: patient sitting or standing. Forward flex shoul-
der to 90° and flex elbow to 90°. Apply passive medial
rotation.

Positive sign: reproduction of symptoms.

Hornblower’s sign

Tests: teres minor integrity.

Procedure: patient sitting or standing with arms by side.
Patient lifts hands up to mouth.

Positive sign: inability to lift the hand to the mouth without
abducting arm first (this compensatory manoeuvre on the
affected side is the hornblower’s sign).

Jerk test

Tests: posterior shoulder stability.

Procedure: patient sitting. Place shoulder in 90° forward flex-
ion and medial rotation. Apply longitudinal cephalad force
to humerus and move arm into horizontal adduction.

Positive sign: sudden jerk or clunk.

Lift-off test
Tests: subscapularis integrity.
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Procedure: patient upright with arm medially rotated behind
back. Patient lifts hand away from back.
Positive sign: inability to lift arm indicates tendon rupture.

Load and shift test

Tests: anterior and posterior shoulder stability.

Procedure: patient sitting. Stabilize scapula by fixing coracoid
process and spine of scapula. Grasp humeral head and
apply a medial, compressive force to seat it in the glenoid
fossa (load). Glide the humeral head anteriorly and poste-
riorly (shift).

Positive sign: increased anterior or posterior glide indicates
anterior or posterior instability.

Neer impingement test

Tests: impingement of supraspinatus tendon and/or biceps
tendon.

Procedure: patient sitting or standing. Passively elevate arm
through forward flexion and medial rotation.

Positive sign: reproduction of symptoms.

Patte’s test

Tests: infraspinatus and teres minor integrity.

Procedure: patient sitting. Place shoulder in 90° flexion in the
scapular plane and elbow in 90° flexion. Patient rotates
arm laterally against resistance.

Positive sign: resistance with pain indicates tendinopathy.
Inability to resist with gradual lowering of the arm or fore-
arm indicates tendon rupture.

Posterior drawer test

Tests: posterior shoulder stability.

Procedure: patient supine. Place shoulder in 100-120°
abduction and 20-30° forward flexion with elbow flexed
to 120°. Stabilize scapula. Medially rotate and forward
flex shoulder between 60° and 80° while pushing head of
humerus posteriorly.

Positive sign: significant posterior displacement and/or
patient apprehension.



Relocation test (Fowler’s sign)

Tests: differentiates between anterior shoulder stability and
primary impingement.

Procedure: perform the apprehension test in supine. At the
point where the patient feels pain or apprehension apply
an anteroposterior force to humeral head.

Positive sign: persistence of pain or apprehension indicates
primary impingement. Decrease in pain or apprehension
and increased lateral rotation indicates instability and sec-
ondary impingement.

Speed’s test

Tests: biceps tendon pathology.

Procedure: patient sitting or standing. Forward flex shoul-
der, supinate forearm and extend elbow. Resist patient’s
attempt to flex shoulder.

Positive sign: increased pain in bicipital groove.

Sulcus sign

Tests: inferior shoulder stability.

Procedure: patient standing or sitting, arm by side. Grip arm
below elbow and pull distally.

Positive sign: reproduction of symptoms and/or appearance
of sulcus under acromion.

Supraspinatus (empty can) test

Tests: supraspinatus tendon pathology; suprascapular nerve
neuropathy.

Procedure: patient sitting or standing. Abduct shoulder
to 90°. Horizontally flex to 30° and medially rotate so
thumbs point downwards. Resist patient’s attempt to
abduct.

Positive sign: reproduction of symptoms or weakness.

Yergason’s test

Tests: biceps tendon pathology; subacromial impingement.

Procedure: patient sitting or standing with elbow in 90° flex-
ion and forearm pronated. Resist patient’s attempts to
supinate.

Positive sign: increased pain in bicipital groove.
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Elbow

Elbow flexion test

Tests: cubital tunnel (ulnar nerve) syndrome.

Procedure: patient standing or sitting. Fully flex elbows with
wrist extended. Hold for 5 minutes.

Positive sign: tingling or paraesthesia in ulnar nerve
distribution.

Lateral epicondylitis (tennis elbow) test: method 1

Tests: lateral epicondylitis.

Procedure: passively extend elbow, pronate forearm and flex
wrist and fingers while palpating lateral epicondyle.

Positive sign: reproduction of symptoms.

Lateral epicondylitis (tennis elbow) test: method 2

Tests: lateral epicondylitis.

Procedure: resist extension of middle finger distal to PIP
(proximal interphalangeal) joint.

Positive sign: reproduction of symptoms.

Medial epicondylitis (golfer’s elbow) test

Tests: medial epicondylitis.

Procedure: passively extend elbow, supinate forearm
and extend wrist and fingers while palpating medial
epicondyle.

Positive sign: reproduction of symptoms.

Pinch grip test

Tests: anterior interosseous (median) nerve entrapment.

Procedure: patient pinches tips of index finger and thumb
together.

Positive sign: inability to pinch tip to tip.

Tinel’s sign (at elbow)

Tests: point of regeneration of sensory fibres of ulnar nerve.

Procedure: tap ulnar nerve in groove between olecranon and
medial epicondyle.

Positive sign: tingling sensation in ulnar distribution of
forearm and hand. Furthest point at which abnormal
sensation felt indicates point to which the nerve has
regenerated.



Valgus stress test

Tests: stability of medial collateral ligament.

Procedure: patient in sitting. Stabilize upper arm with elbow
in 20-30° flexion and humerus in full lateral rotation.
Apply abduction/valgus force to forearm.

Positive sign: increased laxity or reproduction of symptoms.

Varus stress test

Tests: stability of lateral collateral ligament.

Procedure: patient in sitting. Stabilize upper arm with elbow
in 20-30° flexion and humerus in full medial rotation.
Apply adduction/varus force to forearm.

Positive sign: excessive laxity or reproduction of symptoms.

Wrist and hand

Finkelstein test

Tests: tenosynovitis of abductor pollicis longus and extensor
pollicis brevis tendons (de Quervain’s tenosynovitis).

Procedure: patient makes a fist with thumb inside. Passively
move wrist into ulnar deviation.

Positive sign: reproduction of symptoms.

Froment’s sign

Tests: ulnar nerve paralysis.

Procedure: grip piece of paper between index finger and
thumb. Pull paper away.

Positive sign: flexion of IP (interphalangeal) thumb joint as
paper pulled away.

Ligamentous instability test for the fingers

Tests: stability of collateral ligaments.

Procedure: apply valgus and varus force to PIP (proximal
interphalangeal) or DIP (distal interphalangeal) joint.

Positive sign: increased laxity.

Linburg’s sign

Tests: tendon pathology at interconnection between flexor
pollicis longus and flexor indicis.

Procedure: thumb flexion onto hypothenar eminence and
index finger extension.
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Positive sign: limited extension and reproduction of
symptoms.

Lunotriquetral ballottement (Reagan’s) test

Tests: stability of lunotriquetral ligament.

Procedure: stabilize lunate and apply posterior and anterior
glide to triquetrum and pisiform.

Positive sign: reproduction of symptoms, crepitus or laxity.

Phalen’s (wrist flexion) test

Tests: median nerve pathology; carpal tunnel syndrome.

Procedure: place dorsal aspect of hands together with wrists
flexed. Hold for 1 minute.

Positive sign: tingling in distribution of median nerve.

Reverse Phalen’s test

Tests: median nerve pathology.

Procedure: place palms of hands together with wrists extended.
Hold for 1 minute.

Positive sign: tingling in distribution of median nerve.

Sweater finger sign

Tests: rupture of flexor digitorum profundus tendon.
Procedure: patient makes a fist.

Positive sign: loss of DIP joint flexion of one of the fingers.

Tinel’s sign (at the wrist)

Tests: median nerve pathology; carpal tunnel syndrome.

Procedure: tap over carpal tunnel.

Positive sign: tingling or paraesthesia in median distribution
in hand. Furthest point at which abnormal sensation felt
indicates point to which the nerve has regenerated.

Triangular fibrocartilage complex (TFCC) load test

Tests: triangular fibrocartilage complex integrity.

Procedure: hold forearm. With other hand hold wrist in ulnar
deviation then move it through supination and pronation
while applying a compressive force.

Positive sign: pain, clicking, crepitus.

Watson (scaphoid shift) test
Tests: stability of scaphoid.



Procedure: hold wrist in full ulnar deviation and slight exten-
sion. With other hand apply pressure to scaphoid tubercle
(palmar aspect) and move wrist into radial deviation and
slight flexion.

Positive sign: pain and/or subluxation of scaphoid.

Pelvis

Compression test

Tests: sprain of posterior sacroiliac joint or ligaments.

Procedure: patient supine or side lying. Push right and left
ASIS (anterior superior iliac spine) towards each other.

Positive sign: reproduction of symptoms.

Gapping test (distraction)

Tests: sprain of anterior sacroiliac joint or ligaments.
Procedure: patient supine. Push right and left ASIS apart.
Positive sign: reproduction of symptoms.

Femoral shear test

Tests: sacroiliac joint pathology.

Procedure: patient supine with knee flexed and hip in slight
flexion, abduction and 4 5° lateral rotation. Apply a graded
longitudinal cephalad force along the femoral axis.

Positive sign: pain.

Gillet’s test

Tests: sacroiliac joint dysfunction.

Procedure: patient standing. Palpate PSIS (posterior superior
iliac spine) and sacrum at same level. Patient flexes hip
and knee on side being palpated while standing on oppo-
site leg. Repeat test on other side and compare.

Positive sign: if the PSIS on the side tested does not move
downwards in relation to the sacrum it indicates hypomo-
bility on that side.

Piedallu’s sign (sitting flexion)

Tests: movement of sacrum on ilia.

Procedure: patient sitting. Left and right PSIS are palpated
while patient forward flexes.

Positive sign: one side moves higher than the other, indicating
hypomobility on that side.
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Standing flexion

Tests: movement of ilia on sacrum.

Procedure: patient standing. Left and right PSIS are palpated
while patient forward flexes.

Positive sign: one side moves higher than the other, indicating
hypomobility on that side.

Supine to sit (long sitting) test

Tests: sacroiliac joint dysfunction caused by pelvic torsion or
rotation.

Procedure: patient supine. Note level of inferior borders of
medial malleoli. Patient sits up and relative position of
malleoli noted.

Positive sign: one leg moves up more than the other.

Hip

Faber’s test (Patrick’s test)

Tests: hip joint or sacroiliac joint dysfunction; spasm of ilio-
psoas muscle.

Procedure: patient supine. Place foot of test leg on opposite
knee. Gently lower knee of test leg.

Positive sign: knee remains above the opposite leg; pain or
spasm.

Leg length test

Tests: leg-length discrepancy.

Procedure: patient supine. Measure between the anterior
superior iliac spine and the medial or lateral malleolus.

Positive sign: a difference of more than 1.3 cm is considered
significant.

Ober’s sign

Tests: tensor fascia lata and iliotibial band contractures.

Procedure: patient in side lying with hip and knee of lower leg
flexed. Stabilize pelvis. Passively abduct and extend upper
leg with knee extended or flexed to 90°, then allow it to
drop towards plinth.

Positive sign: upper leg remains abducted and does not lower
to plinth.



Piriformis test

Tests: piriformis involvement in sciatic pain.

Procedure: patient side lying on edge of bed with test leg
uppermost. Flex hip to 60° with knee flexed. Stabilize hip
and apply downward pressure to knee.

Positive sign: localized pain indicates tight piriformis. Pain
with radiation indicates sciatic nerve involvement.

Quadrant test

Tests: intra-articular hip joint pathology.

Procedure: patient supine. Place hip in full flexion and adduc-
tion. Abduct hip in a circular arc, maintaining full flexion,
while applying a longitudinal compressive force.

Positive sign: pain, locking, crepitus, clicking, apprehension.

Rectus femoris contracture test

Tests: rectus femoris contracture.

Procedure: patient supine with test knee flexed to 90° over
edge of plinth. Patient hugs other knee to chest.

Positive sign: knee over edge of plinth extends.

Thomas test

Tests: hip flexion contracture.

Procedure: patient supine. Patient hugs one knee to chest.
Positive sign: opposite leg lifts off plinth.

Trendelenburg’s sign

Tests: stability of the hip, strength of hip abductors (gluteus
medius).

Procedure: patient stands on one leg.

Positive sign: pelvis on opposite side drops.

Weber—Barstow manoeuvre

Tests: leg length asymmetry.

Procedure: patient supine with hips and knees flexed. Hold
patient’s feet, palpating medial malleoli with thumbs.
Patient lifts pelvis off bed and returns to starting position.
Passively extend legs and compare relative position of
medial malleoli.

Positive sign: leg length asymmetry.
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Knee

Abduction (valgus) stress test

Tests: full knee extension: anterior cruciate ligament, medial
quadriceps expansion, semimembranosus muscle, medial
collateral ligaments, posterior oblique ligament, posterior
cruciate ligament, posteromedial capsule.

20-30° flexion: medial collateral ligament, posterior oblique
ligament, posterior cruciate ligament, posteromedial
capsule.

Procedure: patient supine. Stabilize ankle and apply medial
pressure (valgus stress) to knee joint at 0° and then at
20-30° extension.

Positive sign: excessive movement compared with opposite
knee.

Adduction (varus) stress test

Tests: full knee extension: cruciate ligaments, lateral gas-
trocnemius muscle, lateral collateral ligament, arcuate—
popliteus complex, posterolateral capsule, iliotibial band,
biceps femoris tendon.

20-30¢° flexion: lateral collateral ligament, arcuate—popliteus
complex, posterolateral capsule, iliotibial band, biceps fem-
oris tendon.

Procedure: patient supine. Stabilize ankle. Apply lateral pres-
sure (varus stress) to knee joint at 0° and then at 20-30°
extension.

Positive sign: excessive movement compared to opposite knee.

Anterior drawer test

Tests: anterior cruciate ligament, posterior oblique ligament,
arcuate—popliteus complex, posteromedial and posterola-
teral capsules, medial collateral ligament, iliotibial band.

Procedure: patient supine with hips flexed to 45° and knee
flexed to 90°. Stabilize foot. Apply posteroanterior force to
tibia.

Positive sign: tibia moves more than 6 mm on the femur.

Apley’s test

Tests: distraction for ligamentous injury; compression for
meniscus injury.



Procedure: patient prone with knee flexed to 90°. Medially
and laterally rotate tibia — first with distraction and then
compression.

Positive sign: pain.

Brush test

Tests: mild effusion.

Procedure: stroke medial side of patella from just below joint
line up to suprapatellar pouch two or three times. Use
opposite hand to stroke down lateral side of patella.

Positive sign: fluid travels to medial side and appears as bulge
below distal border of patella.

External rotation recurvatum test

Tests: posterolateral rotary stability in knee extension.

Procedure: patient supine. Hold heel and place knee in 30°
flexion. Slowly extend knee while palpating posterolateral
aspect of knee.

Positive sign: excessive hyperextension and lateral rotation
palpated.

Fairbanks’ apprehension test

Tests: patellar subluxation or dislocation.

Procedure: patient supine with knee in 30° flexion and quads
relaxed. Passively glide patella laterally.

Positive sign: patient apprehension or excessive movement.

Hughston plica test

Tests: inflammation of suprapatellar plica.

Procedure: patient supine. Flex and medially rotate knee while
applying medial glide to patella and palpating medial fem-
oral condyle. Passively extend and flex knee.

Positive sign: popping of plica band over femoral condyle,
tenderness.

Lachman’s test

Tests: anterior cruciate ligament, posterior oblique ligament,
arcuate—popliteus complex.

Procedure: patient supine with knee flexed 0—30°. Stabilize
femur. Apply posteroanterior force to tibia.

Positive sign: soft end feel or excessive movement.

=
c
w
Q
c
e
o
(2]
=
m
m
m
>
=

127



=
=
w
—
i
=
€
o
=
=)
o
€D
=)
=

128

McConnell test for chondromalacia patellae

Tests: chondromalacia patellae.

Procedure: patient in high sitting with femur laterally rotated.
Isometric quad contractions are performed at 0°, 30°, 60°,
90° and 120° of knee flexion for 10 seconds. If pain is
produced with any of these movements, repeat test with
patella pushed medially.

Positive sign: decrease in symptoms with medial glide.

McMurray test

Tests: medial meniscus and lateral meniscus injury.

Procedure: patient supine with test knee completely flexed. To
test the medial meniscus, laterally rotate knee and passively
extend to 90° while palpating joint line. To test the lateral
meniscus, repeat test with the knee in medial rotation.

Positive sign: a snap or click.

Posterior drawer test

Tests: posterior cruciate ligament, arcuate—popliteus complex,
posterior oblique ligament, anterior cruciate ligament.

Procedure: patient supine with hips flexed to 45° and knee
flexed to 90°. Stabilize foot. Apply anteroposterior force to
tibia.

Positive sign: excessive movement.

Posterior sag sign

Tests: posterior cruciate ligament, arcuate—popliteus complex,
posterior oblique ligament, anterior cruciate ligament.

Procedure: patient supine with hips flexed to 45° and knee
flexed to 90° with feet on plinth.

Positive sign: tibia drops posteriorly.

Slocum test for anterolateral rotary instability

Tests: anterior and posterior cruciate ligaments, posterola-
teral capsule, arcuate—popliteus complex, lateral collateral
ligaments, iliotibial band.

Procedure: patient supine with hips flexed to 45° and knee
flexed to 90°. Place foot in 30° medial rotation and stabi-
lize. Apply posteroanterior force to tibia.

Positive sign: excessive movement on lateral side when com-
pared with other knee.



Slocum test for anteromedial rotary instability

Tests: medial collateral ligament, posterior oblique ligament,
posteromedial capsule, anterior cruciate ligament.

Procedure: patient supine with hips flexed to 45° and knee
flexed to 90°. Place foot in 15° lateral rotation and stabi-
lize. Apply posteroanterior force to tibia.

Positive sign: excessive movement on medial side when com-
pared with other knee.

Ankle and foot

Anterior drawer sign

Tests: medial and lateral ligament integrity.

Procedure: patient prone with knee flexed. Apply postero-
anterior force to talus with ankle in dorsiflexion and then
plantarflexion.

Positive sign: excessive anterior movement (both ligaments
affected) or movement on one side only (ligament on that
side affected).

Talar tilt

Tests: adduction: mainly integrity of calcaneofibular liga-
ment but also anterior talofibular ligament. Abduction:
integrity of deltoid ligament.

Procedure: patient prone, supine or side lying with knee
flexed. Tilt talus into abduction and adduction with
patient’s foot in neutral.

Positive sign: excessive movement.

Thompson’s test

Tests: Achilles tendon rupture.

Procedure: patient prone with feet over edge of plinth.
Squeeze calf muscles.

Positive sign: absence of plantarflexion.

Common vascular tests

Adson’s manoeuvre

Tests: thoracic outlet syndrome.

Procedure: patient sitting. Patient turns head towards test arm
and extends head. Laterally rotate and extend shoulder
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and arm while palpating radial pulse. Patient takes a deep
breath and holds it.
Positive sign: disappearance of radial pulse.

Homan’s test

Tests: deep vein thrombophlebitis.

Procedure: patient supine. Passive dorsiflexion of ankle with
knee extended.

Positive sign: pain in the calf.

Provocation elevation test

Tests: thoracic outlet syndrome.

Procedure: patient standing with arms above head. Opens and
closes hands 15 times.

Positive sign: fatigue, cramp, tingling.

Neurodynamic tests (from Petty & Moore 2001, with
permission)

Upper limb neurodynamic tests

When conducting the upper limb neurodynamic tests (ULNT)
the sequence of the test movements is relatively unimportant
and may be adapted to suit the patient’s condition. However,
if the tests are to be of value as an assessment tool, the order
used for a particular patient must be the same each time the
patient is tested.

ULNT 1
ULNT 1 (Fig. 2.10) consists of:

* Fixing shoulder to prevent shoulder elevation during
abduction [1]

* Shoulder joint abduction [2]

* Wrist and finger extension [ 3]

* Forearm supination [3]

* Shoulder lateral rotation [4]

* Elbow extension [ 5]

Sensitizing test: cervical lateral flexion away from the symp-
tomatic side [6].



Figure 2.10 (1-6) Upper limb neurodynamic test 1.

Desensitizing test: cervical lateral flexion towards the sympto-
matic side.

ULNT 2a

ULNT 2a (Fig. 2.11) consists of:

¢ Shoulder girdle depression [1, 2]
¢ Elbow extension [3]
e Lateral rotation of whole arm [4]
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Figure 2.11 (1-6) Upper limb neurodynamic test 2a. Median
nerve bias.

* Wrist, finger and thumb extension [5]
* Abduction of shoulder [6]

Sensitizing test: cervical lateral flexion away from the symp-
tomatic side.



Desensitizing tests: cervical lateral flexion towards the symp-
tomatic side or release of the shoulder girdle depression.

ULNT 2b
ULNT 2b (Fig. 2.12) consists of:

¢ Shoulder girdle depression [1]

* Elbow extension [2]

* Medial rotation of whole arm [3]
¢ Wrist and finger flexion [4]

¢ Shoulder abduction

Sensitizing test: cervical lateral flexion away from the symp-
tomatic side.

Desensitizing tests: cervical lateral flexion towards the
symptomatic side or release of the shoulder girdle
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Figure 2.12 (1-4) Upper limb neurodynamic test 2b. Radial nerve
bias. 133



ULNT 3
ULNT 3 (Fig. 2.13) consists of:

Shoulder girdle depression [1]
Wrist and finger extension [1]
Forearm pronation |2]

Elbow flexion [3]

Shoulder lateral rotation [4]
Shoulder abduction [5]
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Figure 2.13 (1-5) Upper limb neurodynamic test 3. Ulnar nerve bias.



Sensitizing test: cervical lateral flexion away from the symp-
tomatic side.

Desensitizing tests: cervical lateral flexion towards the symp-
tomatic side or release of the shoulder girdle depression.
For all the upper limb neurodynamic tests you may wish
to place the patient’s head in contralateral cervical flexion
before you do the test and then instruct them to bring their

head back to midline at the end of the sequence.

Slump test (Fig. 2.14)

Starting position: patient sits upright with knee crease at the
edge of plinth and hands behind back [1].

The slump test consists of:

¢ Spinal slump [2]

* Neck flexion [3]

Figure 2.14 (1-6) Slump test.
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* Knee extension [4]
* Release neck flexion [5]

The steps can be performed in any order.

Additional movements: add dorsiflexion or plantarflexion with
knee extension; bilateral knee extension [6], hip abduction
(obturator nerve bias).

Straight leg raise

Figure 2.15 Straight leg raise<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>