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Ultrasonographic Findings of Mild and Very Mild Carpal Tunnel Syndrome

Gi-young Park, M.D., Jung-ho Bae, M.D.", So-young Lee, M.D.", Jeong-seob Oh, M.D.", Jeong Geun Lim, M.D.? and Dae-Gu

Son, M.D.2

Department of Rehabilitation Medicine, Catholic University of Daegu School of Medicine, Departments of 'Rehabilitation Medicine,
2Neurology, *Plastic Surgery, Keimyung University School of Medicine

Objective: To assess the clinical usefulness of ultrasono-
graphy for the diagnosis of mild and very mild carpal tunnel
syndrome.

Method: Ultrasonographic evaluation was performed in 39
hands of 29 patients with mild and very mild carpal tunnel
syndrome according to Bland’s neurophysiologic grading
scale. Controls included 41 hands of 34 subjects without
electrophysiologic evidence of carpal tunnel syndrome.
Ultrasonographic findings were evaluated quantitatively with
regard to the cross-sectional area, the flattening ratio, the
swelling ratio of the median nerve, and palmar displacement
of the flexor retinaculum. The analysis of differences between
controls and patients group were done by independent t-test.
Cut-off values using receiver operation characteristic, were

calculated.

Results: Patients had significantly increased cross sectional
area and flattening ratio of the median nerve at proximal
carpal area, palmar displacement of the flexor retinaculum
at proximal carpal area. A critical value of equal or higher
to 8.5 mm’ for cross-sectional area at the pisiform level
showed a sensitivity 79.5%, a specificity of 95.1%, which
had most diagnostic value compared with the value of
cross-sectional area at the distal radius level, flattening ratio
at the pisiform level and palmar displacement.
Conclusion: Ultrasonography was useful in the diagnosis of
mild and very mild carpal tunnel syndrome. (J Korean
Acad Rehab Med 2008; 32: 67-72)

Key Words: Carpal tunnel syndrome, Ultrasonography, Median nerve
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Rt. distal CT

Distal carpal tunnel

Fig. 1. Flattening ratio (transverse diameter/anterioposterior dia-
meter) was obtained from distal carpal tunnel area. Distal level of
the carpal tunnel delimited by the hook of the hamate (H) and the
tubercle of the trapezium (T).
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Lt. prox. CT
Proximal carpal tunnel

Fig. 2. Cross sectional area was obtained from proximal carpal
tunnel area. Proximal level of the carpal tunnel delimited by
pisiform (P) and scaphoid bone (s).
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Fig. 3. Palmar displacement of flexor retinaculum was obtained
from pisiform level.

gslo] vl sl 2, pgke] 0055t Y-S uff EA417 824
< A48} ®3F receiver operating characteristics (ROC)
A& ol &slo] 7 AIgke 73 & 4 SRR 9 M
o} Solxg ZHAsIh

B at

AFA7 A BT A9 LABAAA BAT

LR B pus

L AREAS =1
27 705 mm’, 9] FLHA|A] AT

9.89 mm’, 75*&

10.51 mm’, AJ Nz 7.61 mm’, 99 F2H OM AT
923 mm’, A4 2T 7.39 mm’Z Al $° F Sl
A 7&” EH ol vl FolskA e

A7 —‘T‘— ul-g0] HFEHS U9 21 WAl A At
2.86, zg F =T 1.99, 9] FETollA AT 2.86, A
HET 2155 O3 Kol & HolA| ggtont, 9 w23
of| A ZEAT 2942 A4 =T 2.1100 v#l F-2l8hA Fck

Ol JEQt ZET =28 =2 A =

SLt A A 69

Table 1. Comparison of Cross Sectional Area, Flattening Ration,
Swelling Ration and Palmar Displacement

Location CTS Control

Cross Distal radius 9.89+0.20* 7.05+0.86
Sectional Proximal carpal tunnel 10.51+0.22* 7.61+0.86
Area Distal carpal tunnel 9.23+£0.22* 7.39+0.80
Flattening  Distal radius 2.86+0.63  1.99+0.71
Ratio Proximal carpal tunnel  2.94+0.84* 2.11+0.49
Distal carpal tunnel 2.861£0.69  2.15+0.47

Swelling ratio 1.06+0.11  1.09£0.14

Palmar displacement 4.29+0.12* 3.32+0.07

Values are meantstandard deviation.
CTS: Carpal tunnel syndrome
*p<0.05

Table 2. Diagnostic Properties of Significant Clinical Tests for
Carpal Tunnel Syndrome: Cross Sectional Area, Flat-
tening Ratio, Palmar Displacement

Test Value  Sensitivity Specificity
Cross sectional area =175 94.9 732
- Distal radius =>8.5% 76.9 97.6
=95 51.3 97.6
Cross sectional area =175 94.9 41.5
- Proximal carpal tunnel =>8.5% 79.5 95.1
=95 66.7 97.6
Flattening ratio =217 89.7 68.3
- Proximal carpal tunnel =2.20* 89.7 732
=224 87.2 73.2
Palmar displacement =3.65 82.1 732
of flexor retinaculum =3.75* 82.1 82.9
>3.85 74.4 82.9

*Cut-off is highest sensitivity value+specificitiy value.
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Appendix

Bland’s Neurophysiologic Grading Scale

Grade O (normal): No neurophysiological abnormalities

Grade 1 (very mild): Only in two sensitive tests (eg, inching, palm/wrist median/ulnar comparison, ring finger “double peak”)

Grade 2 (mild): Orthodromic sensory conduction velocity form index finger to wrist <40 m/s with motor terminal latency

from wrist to abductor pollicis brevis (APB) <4.5 ms

Grade 3 (moderately severe): Motor terminal latency >4.5 ms and <6.5 ms with preserved index finger sensory nerve
action potential (SNAP)

Grade 4 (severe): Motor terminal latency >4.5 ms and <6.5 ms with absent SNAP

Grade 5 (very severe): Motor terminal latency >6.5

Grade 6 (extremely severe): Surface motor potential from APB <0.2 mV, peak to peak



