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— ABSTRACT

MEASUREMENT OF PULPAL BL.LOOD FLOW USING A LASER DOPPLER FLOWMETER

Tae-Whan Ban, Jae-Sang Lee, Sung-Kyo Kim
Department of Conservative Dentistry, College of Dentistry, Kyungpook National University, Taegu, Korea

Blood supply rather than nerve supply implies pulp vitality. To evaluate pulp vitality clinically, electric
pulp test and thermal test which are based on sensory nerve response have been used in addition to many
auxiliary data such as past dental history, visual inspection, radiographic examination, percussion, palpa-
tion and transillumination test. However, reactivity of the nerves to the stimulation is not synonymous
with normalcy. Therefore measurement of pulpal blood flow using a laser Doppler flowmeter became a new
trial to test the pulp vitality.

The purpose of the present study was to evaluate normal pulpal blood flow level of maxillary teeth in
adult to provide a guideline in determining the vitality of dental pulp.

Pulpal blood flow was measured in maxillary central and lateral incisors, canines, first and second premo-
lars and first molars of seventy nine adults of 22 - 30 years old using a laser Doppler flowmeter (PeriFlux
4001, Perimed Co., Stockholm, Sweden, 780 nm infrared laser, ImW). For directly-made splints, silicone
rubber impressions were taken directly from the mouth. For indirectly-made splints, alginate impressions
were taken from the mouth and stone cast were made. After making depressions on the buccal surfaces of
the cast teeth to indicate the hole positions, second impressions with vinyl polysyloxane putty were taken
from the cast. Holes for the laser probes were made at the putty impressions 4mm above the gingival level.
Laser probe (PF416 dental probe, 1.5mm) was inserted in the prepared hole and the splint was set in the
mouth. After 10 minutes of patient relaxing, pulpal blood flow was recorded for 5 minutes on each tooth.
The recorded flow was saved in the computer and calculated with a software Perisoft version 5.1.

Pulpal blood flow was also recorded in six teeth of five individuals with no response to electric pulp test
and cold test, with periapical radiolucency, or with history of root canal treatment to compare with nonvital
teeth. The difference between the mean flow values of each group of teeth were analyzed using one-way
ANOVA and Duncan’ s Multiple Range test.

The results were as follows:

1. The average pulpal blood flow values of all the tested teeth of each location were between 9 - 16
Perfusion Unit. Pulpal blood flow value was highest in maxillary lateral incisors, followed by first premo-
lars, second premolars, canines, central incisors, and then first molars (p<0.01).

_In six anterior teeth, indirectly-made splint group showed higher pulpal blood flow values than directly-
made splint group (p<0.01). In posterior teeth, however, there was no significant flow value difference
between directly-made splint group and indirectly-made splint one (p>0.05)

3. Teeth with vital pulps showed higher signal values than teeth with nonvital pulps (p{0.01), and the flow

photographs showed heartbeat-synchronous fluctuations and vasomotions, while those were absent in
nonvital tooth.
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Table 1. The measurements of pulpal blood flow in narmal maxillary weth
(Perfusion Unit)

Teeth  ——- Right o Left

IM 2PM IPM C Ll ¢ ¢ L C IPM 2PN 1M
Mean 1205 1437 1557 1431 1592 1225 1113 1465 1221 1287 1229 1099
SE. 074 055 051 051 058 046 G113 057 040 045 013 (306

” 35 61 65 8 I i 74 4 79 67 61 36

Cl central incisor . LI lateral incisor » C canine [PA first premolar .« 2PN second premolar - 1M first molat
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Fig. 1. Pulpal blood flow of maxtﬂau teeth with direct and E‘? . B ] . o
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Table 2. The measurements of pulpal blood flow 1n maxillary -eeth w th ditectly-rnade splint
(Perfusion Unit)

: Right e Left i
I‘eeth» IM  2PM IPM C LI  CI c L C 1PM 2PMIM
Mean 1234 13.03 1425 118 1293 919 9:4 1 62 10 29 1179 1176 1.%9
S.E 113 1.19 143 095 121 083 03 01 0.72 0.89 088 0l
Y 1415 21 21 21 21 _>1 29 16 15 12

CI cential incisor + L1- lateral inciser - C: canme .« 1PN Tirst oremolar « 2PN second premolar - 1M first mola

Table 3. Pulpal blood flow of maxiliary teeth with indirect impressicn mathod
{Perfusion Unit)

Teeth Right o Left

IM  2PM  IPM  C T IPM 2PM M

Mean 119 1477 1597 1521 170% 1346 1218 1585 1296 1321 1216 1057
SE. 098 061 060 05 050 045 04d 062 044 052 033 0T
n 23 47 50 51 54 h3 53 53 57 51 96 2

CI: central incisor . LI Tateral incisor - C canine . 1PM first oremolas - Z1°\! second premolar . 1N fiirst mola:
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Locations of Teeth

Fig. 2. Comparison of the measurements of pulpal blood
flow n maxillary teeth between directly-(gray bars) and
indirectly-made splints (white bars). CI: central incisor :
LI lateral incisor . C' camine : 1PM: first premolar :
2PM: second premolar . 1M" fitst molai.
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Fig. 3. Comparison of the measurements of pulpal blood
flow in maxillary teeth between directly- (bars with oblique
lines) and indirectly-made sphnts (bars with dots). CI:
central incisor ; LI lateral incisor ; C canine : 1PM: first
premolar : 2PM. second premolar ; IM: first molar.
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Table 4. Flow values recorded from laser Doppler
flowmeter on maxillary teeth with and without vital pulp
(Perfusion Unit)

Vital Nonvital
Teeth Right Left
LI CI CI LI
Mean  15.92 1225 1143 14.65 270
S.E 0.58 0.46 0.43 0.57 0.69
" 75 74 74 74 6

Incisors

CI: central incisor ; LI lateral incisor,
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