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ABSTRACT

MEASUREMENT OF THE EXCESSIVE STIMULUS TIME AFTER THE SENSORY
THRESHOLD LEVEL DURING ELECTRIC PULP TESTING

Ki-Chang Nam', Seon-Hui Ahn', Soo-Chan Kim!, Deok-Won Kim', Seung-Jong Lee**
Department of Medical Engineering, College of Medicine, Yonsei University
“Department of Conservative Dentistry, College of Dentistry, Yonsei University

Use of electric pulp testing elicits painful response in vital teeth. In this study, we examined the excessive
time from pain feeling to stimulation disconnection in clinical situation. D626D (Parkell Inc., USA.) scan
type electric pulp tester was used in total of 23 young healthy individuals. Each of the right central incisors
and first premolars were used as testing teeth. Stimulation disconnection was achieved by EMG in anterior
belly of digastric muscle, finger span, and voice and the excessive stimulation time over the sensory thresh-
old was recorded. As a result, we found that the short responses before the stimulation disconnection
appeared following order; EMG, finger span, and voice. The EMG disconnection is suggested to be used to
reduce the excessive stimulus time in electric pulp testing. (J Kor Acad Cons Dent 29(3):226-232, 2004)

Key words : Tooth, Pulp test, Electric pulp tester, Pulp vitality, Pain response, EMG (electromyograph),
Stimulation time
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Figure 1. Conventional pulp vitality testing using

electric pulp tester.
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Figure 2. Electrode position to measure the digastric muscle EMG.
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Figure 3. Flexible band sensor for measuring the finger

span.
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Figure 5. Record of electric pulp testing level, EMG, finger
span, and voice during electric pulp testing (@ : time of
electric pulp testing, @, @), @ time delay between showing
EMG, finger span, and voice response and stimulation

stop. respectively).
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Figure 4. Measurement of pain responses during

electric pulp testing.
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Table 1. Time delay between EMG, finger span, and voice response and stimulation disconnection, respec-
tively (EMG 1)

current blocking by

tooth pain examiner (mean + std, msec) examinee (mean + std, msec)

response male (n = 16) female (n = 7) total (n = 23) male (n = 16) female (n =7) total (n = 23)

central EMG 1 3222+614 3429+404 3285557 2067+t445 1771 +323 1973 £426
incisor  Finger span 2194 +629 2829x338 2805549 1263£39.0 1229+30.1 1252+ 357
(n =23 Voice 2234 +£600 1864 +1359 2122+833 684+1246 77.1+489  T1.1+106.1
premolar EMG 1 334.7T+771  3H29+859 3405784 2300£828 250.7+992 236.3 +86.3
(n=23) Finger span 2469 £100.6 2700+ 324 2539+854 1303+333 1186+173 126.7+295
Voice 2233 +681 2086+454 2188+t615 944+655 1143+86.7 1004 +71.2

Table 2. Time delay between showing EMG, finger span, and voice response and stimulation stop, respec-
tively (EMG 2)

current, blocking by

tooth pain examiner (mean + std, msec) examinee (mean + std, msec)
response male (n = 16) female (n =7) total (n = 23) male (n = 16) female (n=7) total (n = 23)
central EMG 2 3369440 3379+646 3372+496 203.1+339 2071 +488 2044 +379
incisor  Finger span 2181678 2193+91.0 2602+785 1322+345 1191280 1282+ 326
(n =23 Voice 2478 £435 2107+ 352 2365439 101.6 £67.1 95.7 + 58.6 99.8 + 63.3
premolar EMG 2 366.9 £ 1134 3393 +£579 3bB85+99.2 2288+61.0 225.0+768 2276 +644
(n =2 Finger span 209.7£46.1 2700 +473 2698 +454 1028 £80.1 1336376 1122705
Voice 2266 +416 2121 +£340 2222+ 39.3 90.3 +87.1 99.3 +41.8 93.0 +75.3

Table 3. Maximum power value of EMG in digastric muscle as the electrode position by electric pulp testing

‘ current, blocking by
tooth pain examiner (mean * std, Vpeak®) examinee (mean + std, Vpeak®)
response male (n = 16)  female (n = 7) total (n = 23) male (n = 16) female (n=7) total (n = 23)
central incisor EMG 1 6.5+ 8.6 34+18 56+7.3 94+ 11.7 51+26 8.0+99
(n =23) EMG 2 49+44 182+ 124 9.0+97 73+£92 138 £92 9.3£95
premolar EMG 1 6.3+98 55+ 51 6.1 +85 79+ 124 82+56 8.0+ 10.6
(n =23) EMG 2 9.1+89 177+144 11.7+11.3 96£99 126 £82 105 +9.3
2. THR ) DAL 3. MR| / TR
Table 12 204 Al 7FA] Wkl theh 9| Ake} ARl 2 AN R g X o A oA Zh QA 1
o]gt 2] AA|ZE vl A], Wilcoxon signed rank test (non- o A A A AE vttt 24%, &7 54
parametric paired t-test) 2% 2%}, 9 % p = 0.01° ol ARF A AHE AA 9 apA|d e HuPdE
et} BAACE Fo3 Hare] Aoz} 3Tt (Figures 6 w, Mann-Whitney A% 22 frel< p = 0.01¢] thst
~9). 22 Table 3l Hh A a2 o2t gldiet. of SAA FeAb7t A
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Figure 6. Time delay between the examiner and
examinee (central incisor, EMG1)
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