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The Value of Parameters from Median Nerve Conduction Studies
for the Diagnosis of Carpal Tunnel Syndrome

So Young Lee, M.D. and Gi Young Park, M.D.

Department of Physical Medicine and Rehabilitation, Keimyung University, School of Medicine

Objective: To evaluate the sensitivity and specificity of each parameter including the

distoproximal ratio(D/P ratio) in median nerve conduction.

Method: Median motor and sensory nerve conduction studies were performed in 48 patients(66
hands) with the clinically diagnosed carpal tunnel syndrome and 33 control(46 hands).
Sensory nerve conduction was measured from index finger both antidromically and orthodro-

mically, and from middle finger orthodromically.

Orthodromic sensory nerve conduction velocity was measured in the median nerve between
the middle finger and palm and between the palm and wrist. These figures were used to calculate

the ratio of distal to proximal conduction.

Results: The sensitivity of each parameter was 47.0% to 74.2% with control mean+2SD as

reference value. The sensitivity of distoproximal ratio was 74.2%.

The sensitivity of each parameter was 76.1% to 90.9% with the predictive value method. The

highest diagnostic yield was obtained with the distoproximal ratio(90.9%).

Conclusion: Normal limits should be derived from acceptable statistical analysis. Segmental
study of median sensory nerve conduction velocity with calculation of the distoproximal ratio
is a sensitive parameter for the diagnosis of mild to moderate carpal tunnel syndrome.

Key Words: Carpal tunnel syndrome, Distoproximal ratio, Statistical analysis
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: Reference recording eletrode

Ra : Active recording electrode
3-W : The third digit to wrist

3-P : The third digit to palm

P-W : Palm to wrist

Fig. 1. Calculation of the distoproximal ratio.
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1. CTS: carpal tunnel syndrome
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Table 2. Distal Latency, Distal Conduction Velocity and Distoproximal Ratio of Median Nerve Conduction in Control

and Carpal Tunnel Syndrome Hands

Control group CTS"*
Median motor distal latency(msec) 3.43+0.35 4.61+£0.99
Median motor conduction velocity(m/sec) 51.62+8.46 32.98+10.41
Antidromic method:
Median sensory distal latency II”(msec) 2.83+0.28 3.61+0.75
Median sensory conduction velocityII”(m/sec) 55.77£6.60 37.59+10.48
Orthodromic method:
Median sensory distal latency I’ (msec) 2.8510.32 3.65%0.76
Median sensory conduction velocity IIZ)(m/sec) 56.38+7.74 35.75+£9.81
Median sensory distal latency 1Y (msec) 2.92+0.39 3.7810.86
Median sensory conduction velocityIII3)(m/sec) 54.30£8.36 35.01+£9.89
Distoproximal ratio I 0.96+0.14 1.55+0.37
Distoproximal ratio III” 0.96£0.14 1.5810.41

The values are mean+S.D. *P<0.01

1. CTS: carpal tunnel syndrome, 2. II: the second digit, 3. III: the third digit
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Table 3. Sensitivity and Specificity of Each Parameter from Median Nerve Conduction Studies with Mean+2SD of
Control Group as Reference Value

Sensitivity(%) Specificity(%) Normal limit*
Median motor distal latency 65.1 100 4.13
Median motor conduction velocity 56.1 100 34.7
Antidromic method:
Median sensory distal latency II 57.6 95.7 3.39
Median sensory conduction velocityIl 65.2 100 42.5
Orthodromic method:
Median sensory distal latencyIl 48.5 95.7 3.49
Median sensory conduction velocityll 712 97.8 40.9
Median sensory distal latency III 47.0 95.7 3.70
Median sensory conduction velocity III 66.7 95.7 37.6
Distoproximal ratioll 74.2 95.7 1.24
Distoproximal ratio III 74.2 95.7 1.24

*Normal limits were obtained from control mean +2SD for distal latency and control mean -2SD for conduction

velocity.
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Table 4. Sensitivity and Specificity of Each Parameter from Median Nerve Conduction Studies with Predictive Value
Method for Reference Value

Sensitivity(%) Specificity(%)  Normal limit~
Median motor distal latency 87.9 76.1 3.65
Median motor conduction velocity 81.8 82.6 43.0
Antidromic method:
Median sensory distal latency II 74.2 76.1 3.04
Median sensory conduction velocity 1I 86.4 87.0 48.7
Orthodromic method:
Median sensory distal latency II 78.8 80.4 3.08
Median sensory conduction velocity II 86.3 87.0 46.5
Median sensory distal latency III 80.3 80.4 3.14
Median sensory conduction velocity III 89.4 89.1 47.7
Distoproximal ratio II 90.9 89.1 1.12
Distoproximal ratio III 90.9 91.3 1.12
*Normal limits were obtained from predictive value method.
proximal ratio®] ZIZEE= 90.9%, SolE+= 2+ 89.1%, A8 AAS HLoT HusY, Gilliatte} Sears?=
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Table 5. Sensitivities and Specificities of Nerve Conduction Studies in Carpal Tunnel Syndrome Hands

% Misclassified

Variables
D 2
Median motor distal latency 22.8
Median motor conduction velocity 0 25.7
Antidromic method:
Median sensory distal latency II 16.6
Median sensory conduction velocity II 0 21.2
Orthodromic method:
Median sensory distal latency II 30.3
Median sensory conduction velocity II 0 15.1
Median sensory distal latency III 0 333
Median sensory conduction velocity III 0 22.7
Distoproximal ratio II 0 16.7
Distoproximal ratio III 0 16.7
1. Positive misclassifications refer to patients that would erroneously be called abnormal.
2. Negative misclassifications refer to patients that are called normal in error.
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