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Pulp Vitality Evaluation and Comparison with Old Methods
Using Pulse Oximetry
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Background: This study evaluated pulp vitality of anterior permanent teeth using pulse oximetry (PO), which is already
used for monitoring of patient's Sp0O; and pulse rates (PR). Also we compared with ice tests and electric pulp test
(EPT).

Methods: 9 teeth, endodontic treated, were selected as non-vital teeth group. 17 vital teeth were selected as control group.
Our aim is to compare sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) of ice test,
electric pulp test and pulse oximetry, respectively. Pulse oximetry has two test results, SpO, and pulse rates. Also we calculated
correlation and statistical significances by Pearson’s test between EPT and pulse oximetry.

Results: Sensitivity, specificity, PPV, NPV were calculated on each tests. Ice test has results of 1.00, 0.89, 0.94 and 1.00,
respectively. EPT has results of 0.94, 0.78, 0.89 and 0.88 respectively. SpO; has results of 0.94, 1.00, 1.00 and 0.90, respectively.
PR has results of all 1.00.

Conclusions: PO showed relatively accurate, stable and objective results on both SpO, and PR. Percentage of ability of accurate
diagnosis for vital teeth is 94% for ice test, 89% for EPT, 100% for SpO; and PR. Percentage of ability of accurate diagnosis
for non-vital teeth is 100% for ice test, 88% for EPT, 90% for SpO, and 100% for PR. In additions, PR could be more accurate
and significant tests than SpOs.
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Table 1. Results of Pulp Vitality Tests

Q1: WAl

2575 o83 A ALY 54

No. #1 #2 #3 #4 #5 #6 #7
Sex M M M F F M F
Age (yr) 30 30 29 26 30 70 48
vitality (=/+) - + + + - + + + + - + - — 4+ 4+ + - + + + - + + - - +
tooth # 12 11 21 2242 41 31 32 11 21 22 11 21 22 12 11 21 22 42 41 31 32 42 41 31 32
ice test -+ 4+ + - + 4+ + 4+ - + - - + + + - + + + + + - - +
EPT - 2 18 - - 13 1 1315 - 1650 51 1810 11 - 10. 15 15 — 13 7 — — 11
SpO2 0 97 94 98 0 97 97 98 0 0O 98 0O O 98 99 97 0 99 8 8 0 8 :94 0 O 98
PR 0 79 80 79 0 79 79 7974 0 8 0 0O 78 .79 8 0 81 65 65 0 6871 0 O 75
SpO,: oxygen saturation of pulse oximetry, PR: Pulse rate of pulse oximetry
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Fig. 1. Pulse oxymetry monitoring system (MP570T, MEKICS
Corporation, KOREA).

37.57A|9tH(Table 1), 2jote] A2t ol A2 9]e] 1)
FE3h o] 23 A5} hds) BREAe] o Atk
CHAR| GhE HRW ARbe olg3l sekst
s SEA 7L Bt § 5uF BH 240 glo
Aot E@é}%ﬂ.

BN F 371A9] AFAkE AlRste] 4714
Ak dEH oz o] Hed Woas
A A7|AEAA RS AleSlaL, A=
AaEA7] AR ol gstsint.
23¥8eo} vHESE B

>
ey

VB

SIS

J

-
= Ak

Jl}l‘

[e)
=

A&S ol g3t X|# F9]o]
Al @*‘ﬁ 02 kg A Aol (W=
& Aol (2 BABHITH

AZNA PR AE gAY X597 (FH A30260,
218 GIAL, KOREA)E ©]-83k5Ith, 07 647142 @)
2 ibrolA o whgol §lg Aol O ves &
390l v he Az e 7SIk

)

JOURNAL OF THE KOREAN DENTAL SOCIETY OF ANESTHESIOLOGY 2012 Mar; 12(1) : 1723

Fig. 2. Pulse oximetry sensor attached to dental sensor holder
(A58060, Chunjiin Medial, KOREA).

wlulk AlAs
b |

& Apgstaie,

Z
A

J7](MP570T, MEKICS Co., Korea)+= 2t}
shbe &7t & she Aolgos

AMESEICHFig. 1), FAIME 7Sl A= Q= HA”]
oz Ake] QIAIANSE A8 9|58 AIA(EH AS8000,

AAAMEIZ, KOREA)S AMgalsiet. Alde] 4L 914
N F71Hem A Akgste] Aol Baelol). g
1 mme] 918 TUe B8 Lo AolE B & s
AR, Aol YRz 22 AP 1 mmel| AAS
T Z7dsk ek (Fig. 2).

HREA7] il 7t H8ske] A
2739} vl E FolglHA] & ThE wlukakas

9})1\1:&.‘

]]

A 1@6}912&1 %ﬂﬂ]‘ﬂsé D 2 Al &
o] £ olgste] AT A SR el Bl

57} el 915k

o, 224 1 mm %

AR} AZo HHFHEE S

JaFol|A] AlA] 2] WEAIRO|A] Hle BuH

19



Ikjae Kwon, et al: Pulp Vitality Evaluation and Comparison with Old Methods Using Pulse Oximetry

Ale] Aol W ol ALnEHEe) uES g 7
A SArkFg. 3).

Zizke) Holel] vl WAL, 471315
RS M ODRZS L IR s
e sk,

AEE TSl WS} 1] Ak 2e Z4gko] 1
oA om AgE Ao BRkESIAL, Lol Wuks
o} Alololl] Zgat Wuks} Falat gho] Lhew Agelo]
Sl Aoz Wk,

471A) Akl Tistel sl Aote] AL Agteinel w]

ALk A e
% 471Ae] At

Fig. 3. Pulse oximetry with dental sensor holder on patient's
tooth.
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Sp02 #1 #2 #4 #5 #6 #7
Finger (A) 98 98 9 99 98 99
Avg of teeth (B)* 96.33 97.33 98.00 98.33 83.00 96.00
Ratio (B/A) 0.98 0.99 0.99 0.99 0.85 0.97

*Average SpO, of vital teeth on each patient.

Table 3. Ice Test Results on Teeth

Table 5. SpO, Results on Teeth

vital non—vital  total vital non-—vital total
Positive 17 1 18 Positive 16 0 16
Ice test Negative 0 8 8 SpO» Negative 1 9 10
total 17 9 26 total 17 9 26

Table 4. EPT Results on Teeth

Table 6. Pulse Rates (PR) Results on Teeth

vital non—vital  total vital non—vital total
Positive 16 2 18 Positive 17 0 17
Ice test Negative 1 7 8 PR Negative 0 9 9
total 17 9 26 total 17 9 26
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Table 7. Sensitivity, Specificity, Positive Prediction Value
(PPV), Negative Prediction Value (NPV) of Four Test

Results
Sensitivity Specificity PPV NPV
Ice test 1.00 0.89 0.94 1.00
EPT 0.94 0.78 0.89 0.88
SpO> 0.94 1.00 1.00 0.90
PR 1.00 1.00 1.00 1.00
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