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The Effects of High-frequency, Non-noxious TENS on RHI Nociceptive
Flexion Reflex and Temporal Summation in Human Subjects

Yong Ik Kim, M.D., Jang Weon Lee, M.D.*, Jung Soon Kim, mD."T
Jin Hun Chung, M.D., and Wook Park, M.D.

Department of Anesthesiology, Soonchunghyang University College of Medicine, Seoul,
*Department of Anesthesiology, Pyongtack Sungsim Hospital,
"Seo-In Pain Clinic, Chungnam, Korea

Background: Transcutaneous electrical nerve stimulation (TENS) has been used widely, but its effects
are controversial. This is probably due to the varying intensity and type of pain. We designed a study
to assess the effects of the TENS on the RII nociceptive flexion reflex as the resting pain level and

the temporal summation as a repeated, movement related pain in 7 normal volunteer subjects.

Methods: High frequency (80 Hz), non-noxious TENS was applied over the left popliteal fossa for
20 minutes. Ipsilateral RIII reflexes induced by single electrical stimulus and temporal summation of
pain responses to repeated stimuli (five stimuli at 2 Hz) were recorded before, during (just before

stopping), and subsequently at 20 minutes after TENS.

Results: R (II) nociceptive flexion reflex activity duting and after TENS was more significantly

decreased than before treatment. However, the temporal summation threshold was not changed.

Conclusions: We conclude that high frequency, non-noxious TENS could be effective on resting pain

relief in the same segment but not on the movement related pain.
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Fig. 1. An example of temporal summation of RIII reflex. A progressive increase in the reflex amplitude
during the series of stimuli was observed although the stimulus intensity rémains constant.

Table 1. The Changes in Average of RIII Nociceptive Fle-
xion Reflex Response by TENS in Volunteers

Volunteer Before TENS During TENS After TENS
1 392 £ 160 150 £+ 48 244 & 88
2 398 £ 226 250 £ 155 130 £ 115
3 79 + 39 75 + 48 31 £ 17
4 322 £200 62 + 68 30 £ 37
5 412 + 200 204 = 64 35 + 07
6 78 + 68 109 % 135 161 + 184
7 256 + 141 49 + 28 52 £ 32

Mean -t SD 27.7 + 20.1 128 + 109* 97 + 114’

Data are presented as mean + SD (V).
* P < 0.05 compare to before and during TENS
" p < 001 compare to before and after TENS
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Fig. 2. Changes in RII reflex and temporal summation

threshold by TENS. *P < 0.01 versus before.

2 B
RII 3% wbAbe] Z7]& TENS A]3) Aol nlslod
A= Z3b A2 3 2080 ov] A Ttk

< 0.05)(Table 1)(Fig. 2).
A\ 7bE s1Ee) el ol A
(Table 2)(Fig. 2).

oint e Zelrt glslct



22 B A A 1448 A 1E 2001

Table 2. The Changes in Threshold of Temporal Summa-
tion by TENS in Volunteers

Volunteer  Before TENS During TENS After TENS

1 6 6 5

2 8 9 10

3 6 7 7

4 8 9 9

5 8.5 85 9

6 8 7 7

7 6 7 8
Mean + SD 72 + 1.1 76 £ 19 78 £ 1.7

Data are presented as mean += SD (mA).
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