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Clinical auxiliary diagnosis value of high frequency ultrasonographic measurements
of the thickness of transverse carpal ligaments in carpal tunnel syndrome patients
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ABSTRACT Objective: To evaluate the meaning and value of high-frequency ultrasound in the diagnosis
of carpal tunnel syndrome ( CTS). Methods: In this study, 48 patients (unilateral hand) with CTS were
analyzed. The thickness of transverse carpal ligaments at the pisiform bone was measured using high-fre-
quency ultrasound. Open carpal tunnel release procedure was performed in the 48 CTS patients, and the
thickness of transverse carpal ligaments at the hamate hook bone measured using vernier caliper under di-
rect vision. The accuracy of thickness of transverse carpal ligaments was evaluated using high-frequency
ultrasound. High-frequency ultrasound measurement of thickness of transverse carpal ligaments at the ha-
mate hook bone and pisiform bone, and determination of the diagnostic threshold measurement index
using receiver operating characteristic (ROC) curve, sensitivity and specificity were performed and the
correlation between the thickness of transverse carpal ligaments and nerve conduction study (NCS) ana-
lyzed. Results; The thickness of transverse carpal ligaments in the CTS patients were (0.42 £0.08) cm
( high-frequency ultrasound) and (0.41 £0.06) cm (operation) at hamate hook bone, and there was no
significant difference between the two ways (¢ =0.672, P >0.05). The optimal cut-off value of the
transverse carpal ligaments at hamate hook bone was 0. 385 cm, the sensitivity 0. 775, and the specificity
0.788. The optimal cut-off value of the transverse carpal ligaments at the pisiform bone was 0.315 cm,
the sensitivity 0. 950, and the specificity 1. 000. The transverse carpal ligaments thickness and wrist-in-
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dex finger sensory nerve conduction velocity (SCV) , wrist-middle finger SCV showed a negative correla-
tion. Conclusion: High frequency ultrasound measurements of thickness of transverse carpal ligaments is

a valuable method for the diagnosis of CTS.
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Figure 1 The thickness of the transverse ligament of the hamate hook
horizontal wrist of CTS group was about 0.56 ¢m by high-frequency

ultrasound, the arrow pointed to the flat part of median
nerve under serious pressure

CTS, carpal tunnel syndrome.
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Figure 2 Direct measurement of the distance between the arrow (1) and
(2 was about 0.45 cm in the surgery of the thickness of the transverse

ligament of the hamate hook horizontal wrist of CTS group, the
arrow (3 pointed to the obviously nerve pressure trace
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Table 1  The comparison of the ultrasound indicators between CTS group and control group
Group Pisiform bone /cm, x + s Hamate hook bone /em, s ¢ P
CTS group 0.38 £0.05 0.42 £0.08 ~2.050 P=0.044
Control group 0.23 £0.04 0.35 =0. 10 -10.159 P =0.000
‘ 15.482 5.430
P 0.000 0.000

CTS, carpal tunnel syndrome.
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CTS, carpal tunnel syndrome; ROC, receiver operating characteristic.
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Figure 3 ROC curve analysis of the transverse carpal ligaments
at the pisiform bone of CTS group
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Figure 4 ROC curve analysis of the transverse carpal ligaments
at the hamate hook bone of CTS group
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