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Fig. 1.

Pen recorder used to record temperature
changes digitally and graphically.
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(Fig. 1).
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Path of insertion @

Guiding device
fixed to anterior

Thermocouple
connected to
0.5 mm recorder

Fig. 2. Guiding device is fixed to the anterior
implant with screw. Contra-angle fixed
to the male part is moved in the female
part. Thermocouple located 6 mm
below from marginal crest and 0.5 mm
from path of trephine mill is connected

to the Pen recorder.
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Relation of the tip of thermocouple and
trephine mill viewed from underpart of

Fig. 3.

guiding device.

Rotational speed is fixed to the prede-
termined rpm which is displayed digi-
tally on the motor.

Fig. 4.
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Table 1. Implant site, duration of implantation and
rotational speed of preparation
Duration of  Implant Speed in L
X ., i frrigation
implantation site mm
Dog 9 months 1-1 2,000 +
1 g months 1-2 3,500 +
9 months 1-3 5,000 +
Dog 9 months 21 5,000 +
2 9 months 2-2 300 +
9 months 2.3 800 +
9months + 2-4 2,000 +
9 months 2-5 3,500 +
Dog 4 months 31 3,500 -
3 4 months 32 3,500 -
4 months 33 5,000 -
Dog 4 months 4-1 800 -
4 4 months 4.2 800 +
+: irrigation
-: no irrigation

A S 2 AP 1om Hxe zade
2 223 10% neutral buffered fcrmalin
of 7g3ksiet.

o] =A#H-E 0.1M cacodylate bufferz
AjA3le] Villanueva bone stain®.& block
staind}git}t. ethanol® ®©43 % acetonel
2 AHgsle] Spurr low viscosity embe-
dding mediumell Zwislgcl. A< cfololZ
% % (low speed diamond wheel saw . South
Bay Technology Inc.)2& 1mm 542 A
waled AbAleiwirlel grinder polisher (Bueh-
ler grinder-polisher) o4} 0.3um powderZ
Avldto] 30~50um FAZ =HE F 230
ez ARG, 4% 2AHL multiple
stain(Polyscience Co.) g} A8} gic}.
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Table 22 Temperature changes according to the rotational speed of trephine mill

Rotational trrigation Total Initial Maximum Temperature Implant
speed time of temperature or minimum change site
drilling temperature
(rpm) (sec) °c) el (°c)

300 29 316 29.3 -2.2 2-2
800 32 30.9 28.4 -2.5 23
+ 45 336 30.8 -2.8 4-2
- 51 336 35.7 +2.1 41
2,000 + 19 30.9 28.0 -2.9 1-1
+ 32 315 29.8 -1.7 24
3,500 + 32 29.7 26.5 -3.2 1-2
+ 116 304 28.1 -2.3 25
- 70 333 34.5 +1.2 31
- 73 335 34.8 +1.3 32
5,000 + 116 30.6 32.7 . 421 1-3
126 31.0 33.0 +2.0 2-1
- 79 33.2 40.0 +6.8 33

o
temperature of irrigation saline: 25.5~25.6°C

+: irrigation

-: no irrigation
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Fig. 6. Temperature changes in 800 rpm pre-
paration. (1) No irrigation, implant 4-1.
(2) Irrigation, implant 4-2. (3) Irriga-
tion, implant 2-3.
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Fig. 8. Temperature changes in 3,500 rpm pre-

paration. (1) Irrigation, implant 1-2,
(2) lrrigation, implant 2-5, (3) No
irrigation, implant 3-2. (4) No irrigation,
implant 3-1.
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5. Temperature changes in 300 rpm pre-
paration with irrigation. Implant 2-2.
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Fig. 7. Temperature changes in 2,000 rpm pre-
paration with irrigation. (1) Implant
1-1, (2) Implant 2-4.
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Fig. 9. Temperature changes in 5,000 rpm pre-

paration. (1) No irrigation, implant 3-3.
(2) Irrigation, implant 2-1. (3) Irrige-
tion, implant 1-3. )
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Fig. 10. Intraoral view of dog 1 after 9 months
of implantation. From the left, implant
1-1 (2,000 rpm, irrigation) implant 1-2
(3,500 rpm, irrigation) and implant 1-3
(5,000 rpm, irrigation).

Fig. 12. Intraoral view of dog 3 after 4 months

of implantation. Left two implants (im-
plants 3-1, 3-2) are cases of 3,500 rpm
without irrigation. The third implant
(implant 3-3) is a case of 5,000 rpm
without irrigation.
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Fig. 11. Intraoral view of dog 2 after 9 months
of implantation. From the left, implant
2-1 (5,000 rpm, irrigation), implant 2-2
(300 rpm, irrigation), implant 2-3 (800
rpm, irrigation), implant 2-4 (2,000
rpm, irrigation), and implant 2-5 (3,500
rpm, irrigation).

. Intraoral view of dog 4 after 4 months
of implantation. From the left, implant
4-1 (800 rpm, no irrigation), implant
4-2 (800 rpm, irrigation).



(ch) YALMatd & A (Figs. 14,1516, 17,
18)

2o (Fig. 16).

(2) 800 rpm I
JYERE 2-3oA v AR 2T 7l
AL Faiabel atslm, JEGE 4-2004

Fig. 14. Radiograph of dog 1. From the left, im-
plant 1-1 (2,000 rpm, irrigation), im-
plant 1-2 (3,500 rpm, irrigation),

Gattie SR .
Fig. 16. Radiograph of dog 2. From the left,
implant 2-1 (5,000 rpm, irrigation), im-
plant 2-2 (300 rpm, irrigation), implant
2-3 (800 rpm, irrigation), implant 2-4
(2,000 rpm, irrigation) and implant 2-5
(3,500 rpm, irrigation).

T AN A2T Hringe) YA FIFE
2712 ®9lo}(Figs. 16,18).

VEPE A4Y AzFol A7 R PAA

7}& 2o} (Fig. 18).
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= 2715 v (Fig. 14,16).

Fig. 15. Radiograph of dog 1. 5,000 rpm with
irrigation (implant 1-3).

Fig. 17. Radiograph of dog 3. Left two implants
(implants 3-1, 3-2) are cases of 3,500
rpm without irrigation. The third im-
plant (implant 3-3) is a case of 5,000
rpm without irrigation.



Fig. 18. Radiograph of dog 4. From the left,
implant 4-1 (800 rpm, no irrigation),
implant 4-2 (800 rpm, irrigation).
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Thompson®?-2 extraoral skeletal ping 33
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— ABSTRACT —

A STUDY ON THE EFFECT OF ROTATIONAL SPEEDS OF THE
TREPHINE MILL ON THE TEMPERATURE OF SURROUNDING
BONE DURING DENTAL IMPLANTATION PROCEDURE AND
OSSEOINTEGRATION OF IMPLANTS

Jin - Geol Lee, Jae - Ho Yang, Sun-Hyung Lee

Department of Prosthodontics, College of Dentistry,
Seoul National University

Frictional heat produced by cutting tools during dental implantation procedure may destroy
the surrounding bone tissue and regenerative capacity and interfere ossointegration by formation
of undifferentiated connective tissue.

To study the effect of frictional heat according to various rotational speeds on the regenera-
tive capacity of surrounding bone tissue, 13 ITI HS implants (8 mm) were inserted at 4 mongrel
dogs. Temperatures were measured using thermocouple located 6 mm below from the marginal
crest and 0.5 mm from the periphery of trephine mill during implant bed preparation.

After 4 and 9 months, animals were sacrificed and specimens were examined using x-rays
and light microscope.

Results were as follows:

1. With drill speeds of 300, 800, 2,000, 3,500 rpm and saline irrigation, temperatures of sur-
rounding bone were decreased from 2.9° to -1.7°C. Temperature rises of 2.0° and 2.1°C
were recorded with a drill speed of 5,000 rpm and irrigation.

2. With drill speeds of 800, 3,500, 5,000 rpm and no irrigation, temperatures of surrounding
bone rose from +1,5° to +6.8°C, but maximum temperature was 40°C at 5,000 rpm.

3. On radiographic examination, bone resorptions were observed at the upper half of implant of
5,000 rpm without irrigation and one case of 5,000 rpm with irrigation.

4. Osseointegration .was unsuccessful in cases of 3,500, 5,000 rpm without irrigation due to
fibrous connective tissue formation to the outer surface and hollow, but it was successful in a
case of 800 rpm without irrigation.

5. Osseointegration was successful in cases of 300, 800, 2,000 and 3,500 rpm with irrigation.
But fibrous connective tissue formation was observed at the hollow of implant inserted with

5,000 rpm with irrigation.
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Fig. 19.

Fig. 20.

Fig. 21.
Fig. 22.

Fig. 23,

Fig. 24.

Fig. 25.

Fig. 26.

Fig. 27.

Fig. 28.

Fig. 29,

Fig. 30.

Fig. 31.

Fig. 32.

rig. 33.

Fig. 34.

Fig. 35.

Fig. 36.

EXPLANATIONS OF FIGURES

Compact bone formed at the outer surface and spongy bone formed at the hollow and
apical part of implant. 300 rpm, irrigation. 9 months. ‘
Note compact bone at the outer surface and spongy bone in the hollow and apical part
of implant. 800 rpm. irrigation. 4 months.

Same as Fig. 20, 800 rpm. irrigation. 9 months.

Note well formed compact bone at the outer surface and upper part of the hollow of
implant. 2,000 rpm. irrigation. 9 months.

Dense compact bone formed at the entire root portion of implant. 3,500 rpm. irrigation.
9 months.

Fibrous connective tissue is seen in the hollow despite compact bone at the outer surface
of implant. 5,000 rpm. irrigation. 9 months. ‘

Note compact bone at the outer surface and part of hollow and sponge bone in the
hollow of implant. 800 rpm, irrigation. 4 months.

Compact bone formed at the neck and outer surface of implant, but fibrous connective
tissue formed at the inner part of hollow. 3,500 rpm. irrigation. 4 months,

Fibrous connective tissue formed at the entire surface of implant with focal bone contact.
5,000 rpm. irrigation. 4 months,

Note well formed compact bone at the neck of implant. 300 rpm. irrigation. 9 months.
(x40)

Spongy bone formed with large bone marrow in the hollow, but external part of implant
and vent is in direct contact with compact bone. 300 rpm. irrigation. 9 months. (x40)
Direct contact of well formed compact bone with the implant surface. 300 rpm. irriga-
tion. 9 menths, (x100)

Spongy bone formed at the apex and vent of implant. 300 rpm. irrigation. S months.
(x40)

Note gingival inflammation and lowered bone level to the first thread of implant. But
implant surface is in direct contact with compact bone. 800 rpm. irrigation. 9 months.
(x40)

Spongy bone in the hollow, but compact bone in contact with implant at the outer
surface. 800 rpm. irrigation. 9 months. (x40)

Note dense compact bone in direct contact with the implant surface. Magnification

of upper left portion of Fig. 33. (x100)
Spongy bone at the apex area, Direct contact of trabeculae with the implant surface,

800 rpm, irrigation, 9 months. (x40)
Well formed compact bone at the implant-tissue interface of neck area. Bone resorption
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Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Fig.
Fig.

Fig.

Fig.

37.
38.

39.

40,

41,

42,

43,
44,

45,
46.

47.

48,

49,

50.

81,

52,

53.

54.

55,
56.
b7.

58.

by peri-implantitis is less than that of 9 months case. 800 rpm. no irrigation. 4 months.
(x40)

High magnification of Fig. 36.(x100)

Spongy bone in the hollow and dense compact bone at the outer surface. 800 rpm. no
irrigation. 4 months, (x40)

Spongy bone in the hollow at the apical area. Outer surface is in contact with compact
bone. 800 rpm. no irrigation. 4 months. (x40)

Compact bone at the implant-tissue interface of neck. 2,000 rpm. irrigation. 9 months.
(x40)

Threads and hollow of implant is in direct contact with compact bone, Large bone
marrow is seen in the upper part of hollow, 2,000 rpm. irrigation. 9 months. (x40)
Spongy bone formed at the apex. Direct contact of bone trabeculae with the implant
surface. 2,000 rpm. irrigation. 9 months. (x40)

Magnification of Fig. 42. (x100)

Bone level is lowered to the second thread. But encapsulation with dense compact
bone is seen below it. 3,500 rpm. irrigation. 9 months. (x40)

Compact bone is filled in the hollow, 3,500 rpm. irrigation. 9 months. (x40)
Magnification of hollow of Fig. 45. (x100)

Osseointegration with compact bone at the apical part. 3,500 rpm. irrigation. 9 months,
(x40)

Compact bone surrounds neck, but soft tissue lining is present at the implant-tissue
interface to the first thread, 3,500 rpm. no irrigation. 4 months. (x40)

Outer surface is in contact with dense compact bone. But bone density is lowered
in the hollow with large bone marrow space, 3,500 rpm. no irrigation. 4 months. (x40)
Apical part involves mandibular canal. 3,500 rpm. no irrigation. 4 months. (x40)
Magnification of Fig. 50. (x100)

Dense compact bone surrounds neck with bony pocket. 5,000 rpm. irrigation. 9 months.
(x40)

Outer surface and vent is filled with dense compact bone, 5000 rpm., irrigation. 9 months.
(x40)

Outer surface and vent is filled with dense compact bone. 5,000 rpm. jrrigation. 9
months. (x40)

Magnification of vent of Fig. 53. (x100)

Dense compact bone at the apical part. 5,000 rpm, irrigation. 9 months. (x40)

Interface of upper part of implant is surrounded by soft tissue and partly bone trabe-
culae. 5,000 rpm. no irrigation. 4 months. (x40)

Soft tissue formation at threads, vent and hollow, 5,000 rpm. no irrigation. 4 months.
(x100)

Fig. 59. Apical part involves inferior alveolar nerve. 5,000 rpm, no irrigation. 4 months. (x40)
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