
Carpal Tunnel Syndrome and Sonography of the Wrist 

Indications
• Carpal tunnel syndrome

• Ganglion and synovial cysts

• Tears of the triangular fibrocartilage

• Tenosynovitis

• Tumors

Carpal Tunnel Syndrome (CTS)
The carpal tunnel is the fibro-osseous space between 
the carpal bones and the flexor retinaculum. It contains 
the eight flexor digitorum tendons, the flexor pollicus 
longus, the median nerve, and occasionally a persistent 
median artery.

Signs and Symptoms
• Paresthesia in the distribution of the median nerve

• Nocturnal paresthesia in the fingers

• Thenar atrophy

• Positive Tinel’s sign: a sensation of tingling, or pins 
and needles, in the distal extremities of a limb when 
percussion is made over the site of an injured nerve

• Phalen’s sign: reproduction of pain or paresthesia with 
flexion of the wrist for one minute or more

The etiology of carpal tunnel syndrome is primarily the 
encroachment on the median nerve. This can be due to 
either a decrease in size of the tunnel (mainly osseous 
causes), or increase in the volume within the confined 
space of the tunnel. The most recently described common 
cause of CTS is repetitive stress injury, as in computer 
keyboard operators. 

Osseous causes of tunnel narrowing
• Malalignment of carpal bones

• Displaced fractures

• Callus formation

• Hypertropic bone changes

Increased volume causes of tunnel narrowing
• Tendon sheath enlargement (traumatic synovitis)

• Synovial proliferation (rheumatoid arthritis)

• Hypertrophied muscles (occupational)

• Increased fat (obesity)

Patient positioning
The forearm should rest comfortably on a flat surface, 
with the elbow in midflexion and the wrist in supination.

Anatomic landmarks and imaging technique
In the transverse imaging plane, the ulnar artery is the 
medial landmark of the carpal tunnel. Imaging must be 
performed with the transducer in a plane perpendicular 
to the tendon surface to eliminate the anisotropic 
effect. The tunnel contains the flexor digitorum tendons 
which are hyperechoic. Anterior to the tendons is the 
median nerve. The median nerve has a characteristic 
appearance which differentiates it from the fibrillar 
hyperechoic tendons. The nerve is hypoechoic with a 
hyperechoic border and shows multiple bright reflectors 
in the transverse imaging plane. The median nerve 
is rounded or oval in the proximal wrist and flattens 
progressively as it courses through the carpal tunnel. 
Within the tunnel the nerve is in intimate contact with 
the flexor retinaculum; its size remains constant but its 
shape is quite variable. 

Image 1: Normal wrist.



In the longitudinal imaging plane the nerve is 
demonstrated coursing parallel and superficial to the 
flexor digitorum tendons. The sonographic appearance 
of the nerve in this plane demonstrates hyperechoic 
continuous anterior and posterior borders (the nerve 
sheath) and is easily distinguished from the characteristic 
fibrillar appearing tendons that lie posteriorly.

Sonographic Findings in 
Carpal Tunnel Syndrome
Subjective criteria
• Flattening of the nerve, especially at the level of the 

hamate bone (see Image 2)
 
• Volar bulging of the flexor retinaculum (see Image 3)

• Enlargement of the median nerve as it enters the 
carpal tunnel (see Image 4)

• Large fluid or fat layer surrounding the tendons

• Decreased mobility of the median nerve on flexion and 
extension of the fingers, hand or wrist

Objective criteria
• The mean cross sectional area of the median nerve is 

greater than 10 mm squared at the pisiform bone level 
(see Image 4)

• The flattening ratio of the nerve (transverse diameter 
divided by AP diameter) is greater than 4:1 at the level 
of the hamate bone (see Image 4)

• Volar bulging of the flexor retinaculum is greater than 
3.1 mm (see Illustration A)

Triangular Fibrocartilage
The triangular fibrocartilage (TFC) lies between the 
ulnar styloid, triquetrum and lunate, and distal radius, 
deep to the pronator quadratus muscle. The TFC 
maintains the stability of the distal radioulnar and 
ulnocarpal joints. Disruption and degeneration of 
the TFC are common causes of ulnar and wrist pain. 
To image the TFC, the examiner places their index 
finger on the tip of the ulnar styloid process. The 
transducer is positioned immediately proximal to the 
examiner’s finger. The cartilage of the ulnar head is 
seen as a hypoechoic band, and the hyperechoic 
TFC is visualized as the transducer is moved distally. 
(see Illustrations B and C)

Conditions Diagnosed in the Hand
• Tendon rupture

• Ganglion cysts – well defined hypoechoic regions

• Synovial cysts – lobulated, fluid-filled lesions arising 
from tendons or joints

Image 2: Flattening of the median nerve.

Image 3: Volar bulging of the flexor retinaculum.

Image 4: Enlargement and flattening of median nerve.
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Illustration B: Diagram of triangular fibrocartilage.

Illustration C: Diagram of torn triangular fibrocartilage.
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Illustration A: Flattening of the median nerve.


