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DR .REHAB SABER MAMOON
LECTURER OF PHYSICAL THERAPY, SVU
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Articulation

Plane
AXIS

Normal
End Feel

Normal Active
Range of Motion

Radiocarpal and
Midcarpal

Sagittal

Frontal

Firm

0-80°

Extension

Midcarpal and
Radiocarpal

Sagittal

Frontal

Firm/Hard

0-70°

Radial
Deviation

Midcarpal and
Radiocarpal

Frontal

Sagittal

Firm/Hard

0-20°

Ulnar Deviation

Radiocarpal
(Predominant) and
Midcarpal

Frontal

Sagittal

Firm

0-30°




Normal Limiting
Factors

Flexion

Tension in the
posterior
Radiocarpal
ligament and
posterior joint
capsule

Extension Radial
Deviation

Tension in the Tension in the ulnar
anterior collateral ligament,
Radiocarpal Ulnocarpal
ligament ligament,
and anterior joint  and ulnar portion of
capsule; contact the joint capsule;
between the radius contact between the
and the carpal radial styloid

bones process and the
scaphoid bone

Ulnar Deviation

Tension in the radial
collateral ligament
and radial portion
of the joint capsule




1) Wrist Flexion-Extension:-

*Start Position: The patient is sitting. The elbow Is flexed, the forearm Is resting
on a table in pronation, the wrist is in a neutral position, and the hand is over the
end of the table. The fingers are relaxed to avoid restriction of wrist flexion or
extension due to stretch of the long finger extensors or flexors, respectively.

*Stabilization: The therapist stabilizes the forearm.

*Goniometer Axis: The axis is placed at the level of the ulnar styloid process.

*Stationary Arm: Parallel to the longitudinal axis of the ulna.

*Movable Arm: Parallel to the longitudinal axis of the fifth metacarpal.

@




*End Position: The wrist Is moved in an anterior direction to the limit of wrist
flexion (80°). The wrist is moved In a posterior direction to the limit of wrist
extension (70°).

-For both movements, ensure that the mobile fourth and fifth metacarpals are not
moved away from the start position throughout the assessment procedure, and
ensure that no wrist deviation occurs If full range cannot be obtained.

Start position for wrist flexion and extension. | End position for wrist flexion. J§ End position for wrist extension.
&)




2) Wrist Ulnar and Radial Deviation:-

*Start Position: The patient is sitting. The eloow Is flexed, the forearm Is
pronated, and the palmar surface of the hand is resting lightly on a table. The
wrist remains in a neutral position and the fingers are relaxed to avoid restriction
of wrist ulnar deviation due to finger constraints.

*Stabilization: The therapist stabilizes the forearm.

*Gonilometer Axis: Theaxis Is placed on the posterior aspect of the wrist joint
over the capitate bone.

*Stationary Arm: Along the midline of the forearm.

*Movable Arm: Parallel to the Iongitul axlis of the shaft of the third
metacarpal.




*End Position:

-Ulnar deviation: the wrist 1s adducted to the ulnar side to the limit of ulnar
deviation (30°).

-Radial deviation: the wrist 1s abducted to the radial side to the limit of radial
deviation (20°).

-Ensure the wrist 1S not moved into flexion or extension.

nostion for unar and radial deviation @ ENd position: ulnar deviation. @ End position: radial deviation.
10)
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1) Wrist Flexion:-

Flexor Wrist flexion Common flexor origin ~ Palmar surface of the  Median nerve C 6,7
carpi -and : on the medial epicondyle  base of the seconc!
o fiE e erst ra}dlal of the humerus metacarpal and a sl_lp
deviation to the base of the third
metacarpal
Palmaris Anchors palmar  Common flexor origin Distal palmar aspect =~ Median nerve C7.8
longus skin and fascia  on the medial epicondyle of the Flexor
and of the humerus retinaculum; the
Wrist flexion palmar aponeurosis;

skin and fascia of
distal palm and webs

of fingers
Flexor Wrist flexion a. Humeral head: Pisiform bone; sends Ulnarnerve C7,8-T1
carpi and common flexor origin on  slips to the hook of

\\/rist 1ilnar the medial enicandvile of the hamate



1) Wrist Elexion and Radial Deviation:-

*Primary muscles: flexor carpi radialis.
*Accessory muscles: flexor carpi ulnaris and Palmaris longus.

*Against Gravity: Start Position: The patient Is sitting or
supine. If sitting, the forearm Is supinated and supported on a
table. The wrist Is extended and in ulnar deviation and the fingers
and thumb are relaxed.

*Stabilization: The therapist stabilizes the forearm proximal to
the wrist.

*Movement: The patient flexes and radially deviates the wrist.
The patient should be instructed to keepe fingers and thumb
relaxed.




*Palpation: Anterolateral aspect of the wrist in line with the second web space,
on the radial side of palmaris longus.

*Substitute Movement: The patient may flex the wrist with palmaris longus and
flexor carpi ulnaris. Using flexor carpi ulnaris alone, the patient will flex with
ulnar deviation. If the patient flexes the fingers, the flexor digitorum superficialis
and profundus may substitute for the wrist flexors when movement is initiated.

*Resistance Location: Applied distal to the wrist over the thenar eminence or the
lateral aspect of the palm.

*Resistance Direction: Wrist extension and ulnar deviation.

D
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Start position: flexor carpi radialis. JScreen position: flexor carpi radialis. l§ Resistance: flexor carpi radials.




*Gravity Eliminated: flexor carpi radialis.

*Start Position: The patient Is sitting or supine. The
forearm is in slight pronation and supported on a table or
powder board. The wrist is extended and in ulnar deviation
and the fingers and thumb are relaxed.

*Stabilization: The therapist stabilizes the forearm Start position: flexor carpi radialis.

proximal to the wrist.

*End Position: The patient fl exes and radially deviates

the wrist through full ROM.

*Substitute Movement: Flexor carpi ulnaris, palmaris

longus, and flexor digitorum superficialis and profundus.

As the patient flexes the wrist from the anatomical

position, forearm pronation and thumb abduction through

the action of abductor pollicis longus mé&Pbe attempted. i




2) Wrist Flexion and Ulnar Deviation:-

*Primary muscles: flexor carpi ulnaris.
*Accessory muscles: flexor carpi radialis and Palmaris longus.

*Against Gravity: Start Position: The patient is sitting or
supine. If sitting, the forearm Is supinated and supported on a
table. The wrist 1s extended and in radial deviation, and the
fingers and thumb are relaxed.

*Stabilization: The therapist stabilizes the forearm proximal
to the wrist.

*Movement: The patient flexes and ulnarly deviates the wrist through full ROM.

*Palpation: Anteromedial aspect of the@rist proximal to the pisiform bone.




*Substitute Movement: Flexor carpi radialis, palmaris longus, and flexor
digitorum superficialis and profundus. Using flexor carpi radialis alone, the
patient will flex with radial deviation..

*Resistance Locations: Applied over the hypothenar eminence.

*Resistance Direction: Wrist extension and radial deviation.




*Gravity Eliminated: flexor carpi ulnaris

*Start Position:. The patient is sitting or supine. The
forearm is in slight supination and supported on a table or
powder board. The wrist Is extended and in radial
deviation, and the fingers and thumb are relaxed.
Start position: flexor carpi ulnaris.
*Stabilization: The therapist stabilizes the forearm
proximal to the wrist.

*End Position: The patient flexes the wrist with ulnar
deviation through full ROM.

*Substitute Movement: Flexor carpi radialis, palmaris
longus, and flexor digitorum superficial nd profundus.

End position: flexor carpi ulnans.




3) Pure Wrist Flexion:-

*Primary muscles: flexor carpi radialis and flexor carpi ulnaris.
*Accessory muscles: Palmaris longus.

*Against Gravity: Start Position: The patient is sitting or
supine. If sitting, the forearm Is supinated and supported on a
table. The wrist 1s extended and the fingers and thumb are relaxed

*Stabilization: The therapist stabilizes the forearm proximal to
the wrist.
*Movement: The patient flexes the wrist through full ROM..

the second web space, on the radial side of palmaris longus.
-Flexor carpi ulnaris: Anteromedial aspe@@of the wrist proximal to the pisiform.




*Substitute Movement: Flexor digitorum superficialis and profundus.

*Resistance Locations: Applied over the palm of the hand.

*Resistance Direction: Wrist extension.

*Gravity Eliminated: flexor carpi radialis and flexor carpi ulnaris.

*Start Position: The patient is sitting or supine. The forearm is in mid-position
and supported on a table or powder board. The wrist Is extended and the fingers
and thumb are relaxed.

*Stabilization: The therapist stabilizes the forearm proximal to the wrist.

*End Position: The patient fl exes the wrist through full ROM.

*Substitute Movement: Flexor digitorl@ superficialis and profundus.



*

-Palmaris longus is a weak flexor of the wrist and Is not
Isolated for individual muscle testing.

-1t can be palpated on the midline of the anterior aspect of
the wrist during testing of flexor carpi radialis and ulnaris.

-The presence of palmaris longus can be established

through flexing the wrist and cupping the fingers and
palm of the hand.
-The muscle tendon stands out boldly when present.

-However, palmaris longus Is a vestigial muscle in about
13% of subjects. A decrease of grip or pinch strength is
nOt aSSOCiated With the absence Of palm®- Iongus Figure 5-105 Palmaris longus: the muscle is present in the right

arm (observe the tendon at the wrist). The muscle is absent in the
left arm.




2) Wrrist Extension:-

Extensor Wrist extension Lower one third of the

carpi and lateral supracondylar

diali Wrist radial ridge of the humerus;
N deviation common extensor origin
longus on the lateral epicondyle

of the humerus
Extensor Wristextension =~ Common extensor origin

carpi and on the lateral epicondyle
Sl Wrist radial of the humerus; radial
fa Ia_ls deviation collateral ligament of the
brevis elbow joint
Extensor Wrist extension Common extensor origin
carpi and on the lateral epicondyle
: Wrist ulnar of the humerus;
ulnaris

deviatinn anonetirosic Nn the

Dorsal surface of the
base of the second
metacarpal bone

Dorsal surface of the
base of the third
metacarpal bone

Tubercle on the ulnar
aspect of the base of

the fifth metacarpal
hone

Radial nerve

Posterior
Interosseous
(Radial) nerve

Posterior
Interosseous
(Radial) nerve

C6,7

C7.8

C7.8




1) Wrist Extension and Radial Deviation:-

*Primary muscles: extensor carpi radialis longus & extensor carpi radialis brevis.
*Accessory muscles: extensor carpi ulnaris.

*Against Gravity: Start Position: The patient Is sitting or
supine. In sitting, the forearm Is pronated and supported on a
table. The wrist Is flexed and in ulnar deviation and the
fingers and thumb are slightly flexed.

*Stabilization: The therapist stabilizes the forearm proximal
to the wrist.

*Movement: The patient extends and radially deviates the
wrist through full ROM. The patient should be Instructed to
keep the thumb and fingers relaxed.




*Palpation: -Extensor carpi radialis longus: dorsal aspect of the wrist at the base
of the second metacarpal.
-Extensor carpi radialis brevis: base of the third metacarpal.

*Substitute Movement: The long finger extensors (extensor digitorum
communis, extensor indicis, extensor digiti minimi). The patient may extend
using extensor carpi ulnaris. Using only this muscle, the patient will extend
with ulnar deviation..

*Resistance Location: Applied on the dorsal aspect of the hand over the second
and third metacarpals.

*Resistance Direction: Wrist flexion and ulnar deviation.




el pusilion: eyieneor carpi el \ongus | Scre posfion: exensorcai el longus and | Resitance: extensor carpiadials ongus and

Drevis. Drevis.




*Gravity Eliminated: extensor carpi radialis L & B.
*Start Position: The patient Is sitting or supine. The
forearm is slightly supinated and supported on a table or
powder board. The wrist is flexed in ulnar deviation. The
fingers and thumb are slightly flexed.

*Stablllzat|on The therap|5t StabI|IZGS the forearm Start position: extensor carpi radialis longus and hrevis,

proximal to the wrist.

*End Position: The patient extends the wrist with
simultaneous radial deviation through full ROM.

*Substitute Movement: The long finger extensors
(extensor digitorum communis, extensor indicis, and ‘
extensor digiti minimi). Extensor carpi l@aris.. End posttion: extensor carpi radialis longus and brevis,




2) Wrist Extension and Ulnar Deviation:-

*Primary muscles: extensor carpi ulnaris.
*Accessory muscles: extensor carpi radialis longus and brevis.

*Against Gravity: Start Position: The patient Is sitting or supine.
If sitting, the forearm is pronated and supported on a table. The wrist
Is flexed and in radial deviation, and the fingers are slightly flexed.

*Stabilization: The therapist stabilizes the forearm proximal

to the wrist.

*Movement: The patient extends and ulnarly deviates the wrist

through full ROM. The patient should be Instructed to keep the fingers relaxed.

*Palpation: On the dorsal aspect of the wrist proximal to the fifth metacarpal and
distal to the ulnar styloid process.




*Substitute Movement: The long finger extensors (extensor digitorum
communis, extensor indicis, extensor digiti minimi). The patient may extend and
radially deviate from the wrist through the action of the extensor carpi radialis
longus and brevis.

*Resistance Locations: Applied on the dorsal aspect of the hand over the fourth
and fifth. metacarpals.

*Resistance Direction: Wrist flexion and radial deviation.

Start position: extensor carpi ulnaris. 8 Screen position: extensor carpi ulnaris. {8 Resistance: extensor carpi ulnaris.




*Gravity Eliminated: extensor carpi ulnaris.

*Start Position: The patient is sitting or supine. The
forearm is in slight pronation and supported on a table or
powder board. The wrist is flexed in radial deviation. The
fingers and thumb are flexed.

—

*Stabilization: The therapist stabilizes the forearm S[aﬁ postion: ex[gnnr carpi Ulnaris

proximal to the wrist.

*End Position: The patient extends the wrist with
simultaneous ulnar deviation through full ROM.

*Substitute Movement: The long finger extensors
(extensor digitorum communis, extensor indicis, extensor

digiti minimi). Extensor carpi radialis 1084us and brevis. £ posilon: extensor Garplunars.




3) Pure Wrist Extension:-

*Primary muscles: Extensor Carpi Radialis Longus,
Extensor Carpi Radialis Brevis, and Extensor Carpi Ulnaris.

*Against Gravity: Start Position: The patient is sitting or
supine. If sitting, the forearm Is pronated and supported on a
table. The wrist is flexed, and the fingers and t are relaxed.

*Stabilization: The therapist stabilizes the forearm

proximal to the wrist.

*Movement: The patient extends the wrist through full ROM.

The patient should be instructed to keep the thumb and fingers relaxed.
*Palpation: -Extensor carpi radialis longus: dorsal aspect of the wrist at the base
of the second metacarpal.

-Extensor carpi radialis brevis: base of t@third metacarpal.




-Extensor carpi ulnaris: on the dorsal aspect of the wrist proximal to the fifth
metacarpal and distal to the ulnar styloid process.

*Substitute Movement: Extensor digitorum communis, extensor digiti minimi,
and extensor indicis If the fingers are extended.

*Resistance Locations: Applied on the dorsal aspect of the hand over the
metacarpals.

*Resistance Direction: Wrist flexion.

*Gravity Eliminated: Extensor Carpi Radialis Longus, Extensor Carpi Radialis
Brevis, and Extensor Carpi Ulnaris.

*Start Position: The patient is sitting or supine. The forearm is in mid-position
and supported on a table. The wrist is flexed, and fingers are relaxed.
*Stabilization: The therapist stabilizes the forearm proximal to the wrist.

*End Position: The patient extends the wrist through full ROM.

*Substitute Movement: Extensor digitorum, extensor digiti minimi, and extensor
Indiclis.
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