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ABSTRACT

Electrodiagnosis of Carpal Tunnel

Syndrome in Diabetic Polyneuropathy

Patients by Combined Sensory Index

Pakarnseree P,* Kantaratanakul V,*

Bunnag P.**

*Department of Physical Medicine

and Rehabilitation,  **Department of

Internal Medicine, Ramathibodi

Hospital, Mahidol University

Objectives: To study sensitivity and

specificity of combined sensory index

(CSI) for diagnosis of carpal tunnel

syndrome (CTS) in diabetic

polyneuropathy (DPN) patients

Study design: Descriptive study

Sett ing:  Electrodiagnostic room,

Department of Rehabilitat ion

Medicine, Faculty of Medicine,

Ramathibodi Hospital,  Mahidol

University

Subjects: 52 hands of 26 Diabetic

patients with diabetic polyneuropathy

presented with clinically suspected

CTS

Methods: The subjects were under-

went conventional electrodiagnostic

study and median sensory midpalm

technique, which is gold standard for

diagnosed CTS in DPN patients.

Antidromic median-ulnar latency

difference (ring diff), median-radial

latency difference (thumb-diff), and

orthodromic median-ulnar latency

difference (palm-diff) were performed

for calculated combined sensory

index (CSI)

Results: Compared to median sensory

midpalm technique, CSI and thumb-

diff were showed sensitivity 100%,

whereas specificity was very low

(52.2%), with accuracy, positive

predictive value, negative predictive

value, and likelihood ratio were 76.1%,

67.7%, 100%, and 2.1 respectively,

ring-diff was showed high sensitivity

(95.7%), with moderate specificity

(73.9%), accuracy, positive predictive

value, negative predictive value, and

likelihood ratio were 84.8%, 78.6%,

94.4%, and 3.67 respectively, and

palm-diff was showed sensitivity

100%, with high specificity (82.6%)

and accuracy (91.1%), with positive

predictive value, negative predictive

value, and likelihood ratio were 84.6%,

100%, and 5.75, respectively

Conclusion: In DPN patients with

diagnosis with CTS, CSI and thumb-

diff had high sensit ivity but low

specificity, ring-diff and palm-diff had

high sensitivity with moderate to high

specificity

Key words: Carpal tunnel syndrome,

diabetic polyneuropathy, combined

sensory index
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CSI   CSI (ring-diff,
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11.5)  23   46   50,

 orthodromic  antidromic median-ulnar latency difference

(palm-diff   ring-diff)  (antidromic) median-radial latency difference

(thumb-diff)  CSI (palm-diff + ring-diff + thumb-diff)  CSI

 (>0.9 ) 34  52   65.4

 CSI  ring-diff, thumb-diff  palm-diff
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 1  

 CSI  technique  CSI 

sensory median midpalm technique 

 2

 2  mid-palm technique

 CSI 

 (carpal tunnel

conduction time = wrist latency – palm latency) 

 (wrist latency) (carpal tunnel conduction time/

wrist latency  )  mid-palm  CTS

 carpal time/wrist latency >  50, 

 (Pearson correlation = 0.802)  3

 
  

   (%)  (%) 

Conventional  52 33 (63.7%) 0 (0%) 

Mid-palm 46 23 (50%) 6 (11.5%) 

CSI 52 34 (65.4%) 0 (0%) 

Ring-diff 47 28 (59.6%) 5 (9.6%) 

Thumb-diff 51 34 (66.7%) 1 (1.9%) 

Palm-diff 50 26 (52%) 2 (3.8%) 

 Diagnostic predictive value (%) 

  Sensitivity Specificity Accuracy PPV NPV LR 

CSI 100 52.2 76.1 67.7 100 2.1 

Ring-diff 95.7 73.9 84.8 78.6 94.4 3.67 

Thumb-diff 100 52.2 76.1 67.7 100 2.1 

Palm-diff 100 82.6 91.1 84.6 100 5.75 

 

 3  CSI (ms) 

 carpal time  wrist latency

(P mid-palm) (%)

CSI

14121086420-2

P
m

id
p

a
lm

80

70

60

50

40

30

 2551; 18(1)



- 6 -

   cutoff point  CSI  0.9 ms

 1.0, 1.1, 1.2,  1.8 ms  1.5  1.6 ms 
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