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Abstract: Recently, a significant progress has been made in the area of diagnos-
tic imaging.  It thus greatly contributes to making a diagnosis on wrist pain.  How-
ever, detailed history taking, carefully observed physical findings, and accurate
interpretation of plain x-ray images will probably become more important so that
such methods can be truly utilized. Because the pain associated with wrist injury
or disease is location-specific and characteristic in nature, the nature of the pain
also has particularity.  In this article, the procedure of diagnosis used by the author
in his daily practice is discussed while focusing on the local specificity of wrist pain.

Key words: Wrist; Pain; Diagnostic imaging

This article is a revised English version of a paper originally published in
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The Japanese text is a transcript of a lecture originally aired on December 6, 2001, by the Nihon Shortwave
Broadcasting Co., Ltd., in its regular program “Special Course in Medicine”.

Introduction

While there are various diseases that can
cause wrist pain, they can be broadly catego-
rized into those that are attributed to injuries
and those that are not.

Since the pain associated with each injury
and disease is location-specific and character-
istic in nature, a physician will scarcely mis-
diagnose the condition if he takes patient
history with this in mind, observes physical
findings, and makes use of supplementary diag-
nostic methods. The procedure of diagnosis
used by the author in his daily practice is herein
discussed with an emphasis on the location
specificity of wrist pain (Fig. 1).

History Taking

Accurate diagnosis begins with detailed his-
tory taking. When a patient comes with wrist
pain, one must not fail to ask basic questions
such as where in the wrist and since when the
pain has existed, whether or not the pain is
progressive, and whether there is any episode
that might have caused the pain.

With injuries, one must ask the patient when
and how the injury occurred, the position of
the wrist at the time of injury, and the location
and severity of the pain at the time of injury.
When the patient has visited another physician
for the injury, one must ask the content of
treatment and obtain more information from
the physician if necessary. Depending on the
type of injury, x-ray images immediately fol-
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lowing the injury may be very useful in estab-
lishing treatment plans. If the injury was caused
by a traffic accident, asking the details con-
cerning the circumstance under which the in-
jury occurred can help one to judge the sever-
ity of high-energy injuries. This is also the case
with sports injuries.

During history taking, it is important to
know that patients may not actively share
information on a condition that he believes is
completely unrelated to the wrist pain.

Physical Findings

Once one has comprehended the nature of
the patient’s complaint through history taking,
he will usually observe physical findings. In see-
ing the patient, one should have the patient
take off his clothes at least enough so that the
entire upper limb can be observed. The author
has had an experience of having difficulty arriv-
ing at a diagnosis of psoriatic arthritis of the
wrist because he had been seeing the patient
with his clothes on and did not notice the skin
lesions.

Physical examination includes inspection,
palpation, measurement of the range of motion,

measurement of grasping/pinching power, and
pain induction test. One is less likely to fail to
discover something if he examines the entire
wrist using a predetermined procedure. First,
one should inspect the entire wrist to see if
there is any redness or swelling. If a patient
complains of wrist pain, identifying the loca-
tion of tenderness can be particularly impor-
tant and helpful during subsequent diagnostic
imaging.

Landmarks that may guide one in identify-
ing the location are shown in Fig. 2. Under the
palmar wrist crease, which approximately coin-
cides with the midcarpal joint, one can feel the
tubercle of scaphoid on the radial side and the
pisiform on the ulnar side.

Henceforth, diseases that accompany wrist
pain will be discussed based on the location of
tenderness in addition to the procedures of fre-
quently used pain induction tests.

1. Dorsal side (Fig. 3)
(1) Radial side

De Quervain disease is suspected when there
is tenderness in the first compartment of the
extensor tendon. Having the patient fold his
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Styloid process of radius �, Lister’s tubercle �, and styloid 
process of ulna � are good landmarks on the dorsal side, 
and tubercle of scaphoid �, styloid process of radius �, 
and pisiform � are good landmarks on the palmar side. The 
palmar wrist crease approximately coincides with the 
midcarpal joint.
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Fig. 1 Diagnostic procedure for wrist pain
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(carpometacarpal) arthrosis of the thumb may
be suspected when there is tenderness in the
carpometacarpal joint of the thumb distal to
the scaphoid in the snuffbox.

Distal radius fracture can be suspected when
there is pain in the entire wrist and tenderness
in a wide area with a focus on the dorsal radial
side of the wrist following the type of injury
similar to that in the case of scaphoid fracture.
It commonly occurs in the elderly, and swell-
ing of the wrist and fork-shape deformity are
observed in typical cases.
(2) Center

Kienböck’s disease is a representative case
in which localized tenderness is found in the
center of the dorsal side of the wrist. Tender-
ness can be observed on the dorsal side even
when the cyst on the lunate bone has begun
to accompany pain. The lunate can be felt at
the end of the Lister’s tubercle. When there
is superficial pain, tendovaginitis of the third
compartment (extensor pollicis longus tendon)
and fourth compartments (extensor digitorum

hand with his thumb inside (thumb in palm)
and flex the wrist ulnar side causes acute pain
in that location (Finkelstein test).

The scaphoid exists deep in the anatomical
snuffbox, which is an area surrounded by the
styloid process of radius and the extensor pol-
licis longus/brevis tendon. The snuffbox is more
easily found when the thumb is extended, and
the scaphoid bone can be easily felt by flexing
the wrist ulnar side. Scaphoid fracture is sus-
pected when there is localized swelling and
tenderness in this location. When a teenager or
a younger adult has wrist pain that occurred
after a fall on the outstretched hand, multidi-
rectional x-ray imaging of the scaphoid should
be performed with the assumption that he
might have scaphoid fracture. When a fracture
line is observed in x-ray images at this time, one
must be careful judging whether or not it is a
fresh fracture. This is because patients with
scaphoid pseudarthrosis can experience wors-
ened symptoms following an injury.

Fractures such as Bennett’s fracture or CM
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Fig. 3 Location of tenderness based on type of disease (dorsal side)
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tendon, extensor indicis proprius tendon) of
the extensor tendon is occasionally noted, and
“snow squeezing sound” can be heard when
the location is pressed in typical cases.

It is common to find tenderness in this loca-
tion even in scapholunate dissociation that is
attributed to torn carpal ligament.

Ganglion on the dorsal side of the wrist often
occurs in locations adjacent to the radius,
scaphoid, and lunate.
(3) Ulnar side

Pain in the distal ulna can occur when there
is the ulnar styloid process fracture, triangular
fibrocartilage complex (TFCC) injury, distal
radioulnar joint disorder, or dislocation of the
extensor carpi ulnaris tendon. Swelling and
tenderness in this location becomes marked in
rheumatoid arthritis of the hand, since syno-
vitis of the distal radioulnar joint is generally
dominant. In the case of TFCC injury, friction
sound may be heard during rotatory movement
of the forearm. In the case of dislocation of the
extensor carpi ulnaris tendon, dislocation of
the tendon may be induced by supination of
the forearm and ulnar flexion of the wrist.

2. Palmar side (Fig. 4)
(1) Radial side

Characteristic pain in this area is pain in the
tubercle of the scaphoid bone. This finding is
observed along with the aforementioned ten-
derness in the snuffbox when there is scaphoid
fracture.
(2) Center

Lesions within the carpal tunnel, such as
tendovaginitis of the flexor tendon and carpal
tunnel syndrome, are usually present when
there is pain in this area. One can induce pain
by making the patient flex and extend his
fingers when there is tendovaginitis of the
flexor tendon. For carpal tunnel syndrome,
one must take note of percussion pain along
the median nerve (Tinel-like sign) and atrophy
in the thenar muscle, and examine whether
radiating pain in the median nerve area or
worsening of abnormal sensation may occur
when the patient is asked to keep his wrist in
palmar flexion (Phalen’s test).
(3) Ulnar side

Tenderness in the pisiform is found when
there is pisiform fracture or Guyon’s canal syn-

Fig. 4 Location of tenderness based on type of disease (palmar side)
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drome. The hook of hamate can be felt slightly
distal to the pisiform on the radial side. Frac-
ture of the hook of hamate should be sus-
pected when there is localized pain in a loca-
tion deeper than the pisiform bone.

Diagnostic Examination

Although diagnostic imaging technology,
such as CT and MRI, has made great progress
even in the field of orthopedic surgery, this
does not mean that plain x-ray imaging has
become less important as a supplementary
diagnostic method in daily practice. Our over-
confidence in new diagnostic technology must
not cause us to neglect interpretation of plain
x-ray images. Plain x-ray imaging is the most
basic supplementary method for diagnosis of
wrist pain, and special diagnostic imaging
should be used purposefully when specific
conditions need to be determined for treat-
ment purposes or to verify conditions or dis-
eases that cannot be detected by plain x-ray
imaging.

1. Plain x-ray imaging
The basic wrist images are obtained from

two directions: posterior to anterior (P-A) and
lateral views. During imaging, place the wrist
in a standardized position, treating forearm
rotation and palmar dorsiflexion and radio-
ulnar flexion of the wrist as the intermediate
position. It is essential to always perform imag-
ing under the same condition for the purpose
of diagnosing abnormal alignment of carpal
bones and determining whether there has been
any change over time.

In daily practice, bilateral oblique positions
are routinely added to the two directions for
accurate diagnosis of fractures, because two
directions are inadequate to determine the
three-dimensional condition of the compli-
catedly shaped wrist, and fracture lines are
sometimes verified for the first time by such
four-directional imaging.

Special imaging positions and methods used

for specific diseases and injuries are as follows.
(1) Carpal tunnel imaging

Since carpal bones form an arch as a whole,
it is difficult to determine the condition of the
bones that form the inner wall of the carpal
tunnel by conventional imaging. The hook of
hamate, trapezium, and pisiform can be ob-
served clearly when imaging is performed from
a direction tangent to the carpal tunnel. This
method is particularly useful for fracture of
the hook of hamate. However, good images
cannot be obtained unless dorsiflexion of the
wrist is sufficient.
(2) Front view of the scaphoid

Scaphoid fracture is a type of fracture that is
easily missed. This is partially attributed to the
fact that the pain is relatively mild at the begin-
ning compared with other types of fractures
and also the fact that it is difficult to verify
the fracture line due to overlapped carpal
bones. A front view of scaphoid bone that is
longitudinally parallel to the cassette and not
overlapped with any other bone is needed.
Therefore, P-A view of the fist is recommended
for imaging.
(3) Front view of the wrist with supination of

the forearm
Depending on the position, normal align-

ment of carpal bones can be maintained even

Fig. 5 Scapholunate dissociation
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when syndesmosis is damaged. In such cases, it
is necessary to perform stress imaging or imag-
ing in a position that permits abnormality of
carpal alignment to be clearly delineated. In
the case of scapholunate dissociation, a greater
dissociation can often be seen clearly in a front
(A-P) view of the wrist with supination of the
forearm or when axial pressure is applied in
this position (Fig. 5).

2. Special diagnostic methods
(1) Arthrography of the wrist

Arthrography of the wrist is an effective
method for diagnosis of ligament injury and
TFCC injury of the wrist. The wrist cavity is
categorized into three articular cavities that
are each completely separated from another:
radiocarpal joint, midcarpal joint, and distal
radioulnar joint. Contrast medium is usually
injected into the radiocarpal articular cavity
for arthrography of the wrist. Although only
the radiocarpal articular cavity is delineated by
the medium in a normal wrist, contrast medium
can occasionally leak into the pisotriquetral
articular cavity. When contrast medium has
leaked into the distal radioulnar joint, TFCC
injury is suspected. However, this diagnostic
method is particularly useful for the youth,
because perforation of TFCC caused by abra-
sion is often seen as an age-related change.
(2) CT

Unlike conventional x-ray tomography, CT
produces transverse images of the wrist. It can
be an effective weapon against diseases that
can be accurately diagnosed only by transverse
images. For example, it is appropriate when the
three-dimensional interrelationship of bone
fragments need to be determined in the case of
comminuted fracture of the distal radius or
when the appropriateness of the distal radio-
ulnar joint needs to be verified. Fracture of
the hook of hamate can also be clearly delin-
eated by CT even when wrist motion is limited
(Fig. 6).
(3) MRI

When it comes to diagnostic imaging of the

wrist, MRI provides much more information
than CT does. It is particularly useful for de-
tecting tumors in the soft tissue, TFCC injury,
and occult ganglion as well as evaluation of
osteonecrosis in Kienböck’s disease (Fig. 7).
(4) Arthroscopy of the wrist

While arthroscopy allows us to directly ob-
serve the synovial membrane, ligament, TFCC,
and articular cartilage surface, it requires spe-
cial equipment and technology, and it can be
very stressful for the patient. Currently, arthro-
scopy is indicated primarily for TFCC injury,
radiocarpal ligament and intercarpal ligament
injuries, and cartilage damages of the radius
and carpal bones. Partial resection of TFCC is
conducted under the use of arthroscopy.

Bone scintigraphy, electromyogram, and
angiography are also performed when necessary.

Special tests that are performed after plain
x-ray tests should be used efficiently with the
understanding of the merits of each test and
with careful consideration of patients’ stress
and radiological exposure. Unnecessary tests
may be avoided if priorities are carefully
examined.

Conclusion

Recently, there has been a marked progress
in the area of diagnostic imaging. However,

Fig. 6 Fracture of the hook of hamate (CT image)
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Fig. 7 Early-stage Kienböck’s disease
Left: There is no clear abnormality in the plain x-ray image.

Right: The lunate bone is seen as a black box in the MRI image (T1-enhanced),
suggesting osteonecrosis.

detailed history taking, carefully observed
physical findings, and appropriate plain x-ray
images will probably become more important
so that such methods can be truly utilized. It is
not the type of test we can perform but the
ability to determine the type of test we need
that is important to arrive at a diagnosis.
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