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• Carpal tunnel

• Guyon canal

• Wrist Extensor Compartements

• Wrist Joint

• TFCC

• A1 pulley

• 1st MCP ulnar collateral ligament



6 Key views 
in Carpal tunnel evaluation

(1) distal forearm in the transverse axis, 

for the baseline cross-sectional area

(2) carpal tunnel inlet in the transverse axis 

(3) tunnel to outlet in the transverse axis, for mass lesions

(4) tunnel to outlet in the longitudinal axis, for deformation 

of the median nerve

(5) dynamic test to evaluate dynamic compression 

of the median nerve

(6) Assessment of accessory structures.

J Ultrasound Med 2016; 35:2311–2324 



Carpal Tunnel Inlet

* FDS    + FDP

FCR, Scaphoid  < - >  Pisiform

J Ultrasound Med 2016; 35:2311–2324 



Carpal Tunnel Outlet

Trapezium < - > Hook of Hamate 

J Ultrasound Med 2016; 35:2311–2324 



Tunnel to outlet 

in the longitudinal axis 

J Ultrasound Med 2016; 35:2311–2324 



Dynamic test

Ex) Lumbrical 
intrusion test 



Muscle intrusion into the carpal tunnel is associated with CTS, but 
muscle
intrusion alone does not predict the development of CTS over the 

Muscle & Nerve 2014



Diagnostic Criteria for Nerve 
Pathology

• Swelling

– Cross-Sectional Area (CSA)

– CSA ratio

– Side-to-Side discrepancy

• Increased Vascularity

• Increased hypoechogenisity

• Loss of normal fascicular pattern

• Elastography







CSA versus CSA ratio

• WFR values of 1.4 would have resulted in 100% sensitivity

/ Clinical Neurophysiology 119 (2008) 1353–1357



CSA versus CSA ratio

• 89 control

WFR : 1.6

• 161 patients

WFR 2.4

• WFR is not 
superior than 
CSA only.

Visser, Clinical Neurophysiology 119 (2008) 1353–1357



CSA versus CSA ratio

• Intrarater reliability was mostly good (U > 0.876) when 
using a single image, captured on one occasion, and being 
read once. 

• Intrarater MDCNORM ranged from 3.8% to 6.2% for all CSA 
measures and SR

Muscle Nerve 41: 767–773, 2010





AJR 2006; 186:1240–1245



• Doppler sonography had a median sensitivity of 72% 

(range, 41-95%) and a median specificity of 88% (range, 

71-100%).                                                Muscle & Nerve 2014 Aug;50(2):159-

63

• Shear wave elastography : 40.4-kPa cut-off value on 

SWE revealed sensitivity, specificity, PPV, NPV and 

accuracy of 93.3 %, 88.9 %, 93.3 %, 88.9 % and 91.7 %, 

respectively.                                              Eur Radiol 2014; 24:434–440 4



Carpal tunnel syndrome injection

RadioGraphics 2000; 20:S199–S217



CTS Ulnar approach 
with rotation



Guyon canal



Floor • Flexor retinaculum
• Pisohamate ligament

Roof • Palmar carpal ligament
• Fascia of the palmaris  

brevis in some cases

Ulnar 
side

• Pisiform
• Flexor digiti minimi

brevis muscle

Radial 
side

• Palmar aponeurosis
• Hook of the hamate

fr= flexor retinaculum; pcl = palmar carpal ligament; phl = pisohamate
ligament; fa = fibrous arch; fdmbm = flexor digiti minimi brevis muscle.



Guyon canal



US around Wrist (volar side)





US around Wrist (Dorsal side)



Wrist joint



Wrist joint







Wrist joint

Korean J Med. 2015; 89:854-862



(A) The schematic drawing illustrates the ulnotriquetral (blue band), ulnocapitate (yellow band), 
and ulnolunate (purple band) ligaments. US imaging of the (B) ulnotriquetral (blue dashed line), 
(C) ulnocapitate (yellow dashed line), and (D) ulnolunate (purple dashed line) ligaments. US: 
ultrasound;
U: ulna; R: radius; L: lunate; T: triquetrum; P: pisiform; H: hamate; C: capitate; S: scaphoid. 
Superficial limb of the radioulnar ligament (light brown shade), deep limb of the radioulnar 
ligament (dark brown shade), and articular disc (green shade)



A) Ultrasound (US) imaging of the triangular fibrocartilage complex (TFCC) using the 
long‐axis approach; (B) superposed schematic drawing; (C) US imaging of the TFCC near 
the ulnar fovea using long‐axis approach; and (D) superposed schematic drawing. The 
different color dashed rectangles are in accordance with the transducer positions in Figure 
3. US: ultrasound; U: ulna; R: radius; L: lunate; T: triquetrum; SP: styloid process; Fo: 
fovea; ECU, extensor carpi ulnaris; TFCC: triangular fibrocartilage complex. Superficial limb 
of the radioulnar ligament (light brown shade), deep limb of the radioulnar ligament (dark 
brown shade), articular disc (green shade), ECU tendon (grey shade), ulnar collateral 
ligament (blue shade), meniscus homologue (red shade), lunotriquetral ligament (purple 
shade), and cartilage (yellow shade)



CPPD in wrist joint

U

Lunate



Dequervain’s disease



Trigger finger



Trigger finger



Middle Finger A1 Pulley

Injection
방향



Diffuse UCL thickening 
without tear

Full-thickness UCL tear. Coronal US
scan of the thumb shows a 
hypoechoic cleft (white arrow) that 
extends through the UCL. The proximal 
ligament (cursor) is still covered by the 
smooth aponeurosis (black arrows). 
MCP metacarpal, PP proximal 
phalanx.

a proximally retracted nodule with 
an irregular lobulated outline 
(arrows), an appearance diagnostic 
of a Stener lesion. The nodule 
represents the retracted proximal 
segment of the UCL and is 
consistent with a full-thickness tear. 

1st MCP ulnar collateral ligament

RadioGraphics 2006; 26:1007–1020



Stener lesion

The aponeurosis of the adductor 
pollicis muscle becomes interposed 
between the ruptured ulnar collateral 
ligament (UCL) of the thumb and its 
site of insertion at the base of the 
proximal phalanx

RadioGraphics 2006; 26:1007–1020



• a dislocation of the UCL of more than 3 mm is 
associated with clinically unstable first MCP joint, 
underlining the need for a surgical repair

• In conclusion, following traumatic UCL lesions, MRI 
detects a high percentage of volar ligament injuries 
that are often surmised on radiographs. Severely 
dislocated UCL tears of ≥ 3 mm, including Stener
lesions, are more often associated with volar ligament 
injuries.
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