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An evaluation of temperature rise inside pulp chamber of the
tooth during dentin channel preparation by twist drill
( A Comparative Study)
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Abstract:

The purpose of this investigation was 1o evaluate the temperature rise nside pulp
durne dentin chenne] preparation by twist drills,

Twenty premolar tooth divided into two groups, each sabdivided into 4 subgroup,
geun a prepared the channels at 1.500 rpm/T00 G by first & 5" uses of the drill, group B
gecpared the channels at 30.000 rpm/30 G measuring the temperature rise inside the pulp,
mime consumed to prepared each channel.

In both groups there was tempersture mise, bul in group A ( slow speed) the
empersiure didn't reach to cmtical level (5.5 2C), while in group B this degree was
peached in some of specimen, also found the mean of temperature rise in case of 3™ uses
dellls more higher than the mean of the 1 use in both groups.

Temperature rise nside the pulp during pin-hole preparation affected by speeds,

Samc= aoply, sharpness of drill and also the diameter and the time consumed.
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Imtroduction:

Resentive pins arc widely used in
m=smestve dentistry to retain restorations
o et that have suffered extensive
cmmmal destruction ',

P are placed within most often
m s fecth, and therefore must be
sttty small so as neither reach the
gl mor come oo close (o exiemnal
ot sarface -,

Peere ane number of different
mmmmmmendstions n  the literatures
misimg %0 the rotational speed of twist
dnill Sening dentin channel preparation,
s moriers [avors using slow speed
WSS sther commented that dentin

chmmee pecparation at this speed is

extremely  difficult and wvery slow
procedure, they recommends  using
medium speeds

However, potential problems that
may result from the use of retentive pin
techniques : perforation into dental pulp
and periodontal ligament, a definite
craze potentially occur when pins are
inserted witlhin 0.5 mm of dentino-
cnamel junction. weakening amalgam
causing reduction in tensile strength and
others problems '™,

Another potential problem
associated with the technical procedure
of retentive pin has been identified
which 15 heat generation dunng dentin
channel preparation with twist drill '
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According to  the evidence
reported, dry cufting can induce
sulficiently high thermal stresses and it
i5 enough 1o cause biologic pulp damage
if the cutting is within 1-2 mm from the
pulp

It was reported that a 10 'F (5.6 'C)
infrapulpal temperature fise up to normal
range result in-an éventual pulpal death
rate of about 40% and an increase of
1.1 °C over normal temperature result
in pulp death rate of 60%' ",

Also various alteration can occur
by heat generation such as tissue
buming, development of reparative
dentin, post operative sensitivity, pulpal
necrosis

Investigations show that many
factors are responsible for  heat
getigration  during  dentin  chammel

preparation, such as twist dnll diameter,
depth of channel, rotational speed,
dentist variability "',

It was shown that preparation
technique, sharpness of the drill, hand
piece torgue, duration and freguency ol
the cutting also  will affect on
lemperature rise inside pulp chamber'™,

So the aim of study is lo access and
eompare in vitro the effect of using two
different diameters of twist drills of self
threading pins on temperature rise inside
the pulp chamber during dentin channel
preparation using two varianis speeds on
first and 5" uses of twist drll under
application of a constant load on hand

piece.

Material and methods::

Mewly extracted human maxillary
premolar of a single root, free from
caries and restorations was selected for
this stedy, stored in deionized distilled
water until ready for testing. The coronal
partion 3mm of all teeth removed with a

diamond wheel bur using turbire hand
prece under a constant water flow.,

To make an access of the pulp
chamber 3-4 mm of the root cut-off,
pulpal content discarded by using
endedontic  instrument  (#20-60). The
exact position of the (heat sensor) inside
pulp chamber checked by radiographical
lilm for cach sample.

In order to exert a constant force
ot hand piece during channel
preparation, used a compression spring
balance (Hanson / Irland) with rubber
stud that fixed below the table of the
balance. In order to stimulate the fn vive
study a5 much as possible, the tooth
adjusted on a plastic collar that allow no
movement of the tooth during dentin
channel  preparation, this  collar
embedded within a base of cold cure
acrylic resin which then immersed inside
glass container that filled by 37 'C water
that checked continuously by alcoholic
thermometer inside the glass, the level of
the water should be with the level of
cemento-enamel junction of the tooth.

The (W & H Straight hand piece)
connected to a micrometer cable driven
(MF-Tectore / W, & H./Austria) driven
at desirable speed (1.500 - 30.000 rpm),
the hand piece mounted on the handle of
(Ney) survey or in order to prepare the
channel perpendicular on the oeelusal
surface,

Four dentin channel done on each
teeth, 1 mm inside the dentino-enamel
junction, away from each other by 2
mm, the first two channel done on the
foundation of a missing buccal cusp at
right & [Ieft sides, and the second twe
channel donec on the foundation of
palatal missing cusp at right & left sides.

The twenty extracted premolars
divided randomly into two groups, group
A the channel prepared at (1.500 rpm /
J00G) twist drill {0.68 mm, 0.53 mm
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QD) New twist drill (086 mm}) used to
srepared the channel at right side of the
succal cusp, while the channel at the left
ade done by 5™ uses of the same twist
&ill. The same procedure but at (30.000
pm speed! S0G foree).

The time consumed to prepare each
annel measured by using digital
electronic timer in seconds.

The base line temperature 1b
recorded for each sample before
sreparing each channel, this is

done by using digital
thermometer (Al-Duhaa-Irag)
connected to the heat sensor

inside the pulp chamber, also the
seak temperature rise Tp inside
she pulp chamber due to channel
sreparation recorded. From these
different temperatures (Tp,
Th) the heat generation due 1o
channel preparation <an  be
-ecorded easily TA =Tp-Th.

o

Tahle (1) : Mean AT Tem

Result:

The results obtained from the
study as a mean of temperature nse
inside pulp chamber during channel
Imm depth preparation with the mean of
the time need to reach this depth was
illustrated in table 1 for group A (1,300
rpru 700 G) & table I for group B
(30000 rpm/50 G).

The higher 1emperature rise in
case of subgroup Al was 1.3 C, longer
time need 1o reach 2mm depth of
channel was & sec.. in case of subgroup
A2 (2.7 C/10 see).

The higher temperature mise¢ n
case of subgroup Bl was 3.1 C, longer
time nced to resch 2mm depth of
channel was 4 sec.; In case of subgroup
B2 (5.9 ‘Cf6 sec.), subgroup B3 (2.7
“C/d sec.), subgroup B4 as in figure (1)

J Time group A

Mean Al Mew drill A2 5" pses A3 Newdrill | A45™ uses
: (.68 mm {168 mm (.53 mm .53 mm
Base line ¥ L,
35.19 35, 3 -
Trip. {TH) 1 5.44 33.33 35,49
Peak Tmp. {Tp) 35,81 3689 35,96 3707
Temp. rize (AT) 0.62 1.45 .63 1.58
1'1|11-:: (Sec.) 6.4 5.5 .6
Table (2) : Mean AT Temp., Time grou B
Nfean Bl New drill B2 3" uses | B3 Newdrnll | B4 3" qses
. 68 mm (1.6% mm 0.53 mm .53 mm
Base line X r e = |
Tomi. (Th) 3518 35.42 35,531 35.56
Peak Temp. (Th) 37.13 304 173 39,04
Temp. rise (AT) .95 3.9% 1499 3.48
Time [ Sec)) ) 41 28 33
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Discussion:

Twist drills are desi ened to prepare
small channels to receive retentiye pins,
effective cooling at  the bur-tooth
interface s precluded by the channel-
fype preparation resulting in a rise in
temperature in this ares.

This  study indicates that
channel preparation with twist dril]
the potential 1o produce a temperature
increase in the pulp chamber that agree
with'",, This is demonstrated by the
medn  empersture  rise  tha range
between {{L62 "C) the lower mean for the
(0.68 mm new drill) and (3,98 C) the
higher one for (0.68 mm 51 yses drifl),
although the higher mean of the
lemperature rise doesn't reach the eritical
degree (5.5 °C), but this study in some
instance the lemperature rise reached
above or very close to ji (54C.58 59
which is about 30% in subgroup B2, and
20% in subgroup B4, Seen that
lemperature rise doesn't reach 5.5 ¢
when channel prepared ar slow speed
(1.500 rpm) high load (700 G) in both
new or 5% uses of twist drill, or when

pin
hag

Figure (1)

prepared the channel by new drill at
medium speed (30,000 mm) low load
(30G) ; but it is confined Just in group
B2, B4 where preparation done by
medium speed, low load and by twist
drills vses 4™ time before that, this
increase in temperature may be related to
the dulling action that oceyr to the drill
which incresse the function leading to
increase in heat generation which agrees
with "™ reported thar multiple uses of
twist drill will be enhanced in further
heat generation & the lemperature rise
will reach the critical value 5.5 C oap 5
uses of the twist drills,

The findings of this study agree
with that of " ip relating to the diameter
of the drill, that the smaller drill (0.53)
produce heat generation more than that
of larger one (0.68 mm}, under the same
force exert on the hand picce, this
phenomena can be explained depending
on the formula designed by T

F
F'I'E'S"FI.II“E‘ :-—a[Etlﬂﬂ\;:I
Alarca)

So that as the diameter of the drill

become small the pressure that cxen
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become  large which increases  the
frction of lead to more heal generation,
except of these occur between subgroups
B2 (5" uses 0, 68 mm drill) and B4 (5"
wses ), 33 drll) where the temperature
=2 in B2 become more than that of B4,
In this case the time consumed (duration
of cutting) play a very important role in
the cxplanation of the situation and agree
with % that reported as much as time
consuming 0 culling  procedurcs  as
much as heal genaration occur inside the
pulp chamber,

From this study, various factors
may be responsible for heal generation
during pin channel preparations, speed,
diameter of drill, load applied, sharpness
of drill, and the time consumed. the
results reported from a laboratory study
without any of the biologic factors that
may influence heat dissipation, in vivo
Blood flow 1J:Lt'{:LlE,|‘L the pulp tissue may
help control increase in  lemperatun:
during pin channel preparation by
dissipation of the heat.
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