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Carpal Tunnel Syndrome: Correlation between Thermal Differences
and Severity in EMG Study

Ho-Yeol Zhang, MD

Department of Neurosurgery, National Health Insurance Corporation Ilsan Hospital,
Yonsei University College of Medicine, Korea

Objectives: Carpal tunnel syndrome is a median nerve compressive lesion at carpal tunnel. This paper is the study for the
correlation between thermal differences and severity in EMG in the carpal tunnel syndrome.

Materials and Methods: We analyzed 6 patients, |12 hands of preoperative electrophysiological study, preoperative thermography,
postoperative clinical results, postoperative thermography.

Results: We divided mild, moderate, severe lesion group under the guidance of electrophysiological study. Preoperative ther-
mography showed the AT is +0.7C in mild group, +0.87C in moderate group, +1.87C in severe group with hyperthermic typre
and -1.68°C in severe group with hypothermic pattern. The more severe in the electrophysiological grade, the more hyperthermic
in the preoperative thermography except hypothermic pattern within severe grade.

Conclusion: Preoperative thermography is proportionate with electrophysiologic grade. We can make a estimate of the severity
of carpal tunnel syndrome by the preoperative thermography. Postoperative thermography taken 3 to 6 months after surgery
demonstrates the converging stage to normal thermal distribution state.

Key Words: Thermography + Carpal tunnel syndrome - Electrophysiological study
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Fig. 1. Temperature measurements were done at the
round area at mid-antecubital anrea and center of palmar
area. Thermal difference between antecubital and pal-
mar area was used the data of AT.

Table 1. preoperative EMG grading and average thermal differences between antecubital and palmar area

EMG grade mild moderate severe
Thermographic pattern hyperthermic hyperthermic hyperthermic hypothermic
AT +0.70C +0.87C +1.87C -1.68T

n 1 2 3 2
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Fig. 2. Preoperative thermography. A. One case of mild median nerve lesion around wrist show the +0.70C
hyperthermia on the palm. B. One case of moderate median nerve lesion around wrist show the +0.86C hyper—
thermia on the palm. C. One case of severe median nerve lesion around wrist show the +2.32°C hyperthermia
on the palm. D. One case of severe median nerve lesion around wrist show the —1.84C hypothermia on the
palm

Table 2. postoperative average thermal changes following each preoperative EMG grading and thermal pattern
(hypothermic or hyperthermic)

EMG grade mild moderate severe

Change of AT +0.70 > +1.77C +0.87 > +1.42TC +1.87 2 +1.04C -1.68 2 +0.86C
(AAT) (+1.077T) (+0.557C) (-0.837T) (+2.547C)
Change of n 12> 1 2> 6 3> 3 2> 2
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severe hyperthermic

postop
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Fig. 3. Thermographic changes after carpal tunnel release in each EMG grading and thermal

pattern.
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