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Abstract
Obijectives:This study used a thermocouple with improved response time to measure and
compare heat elevation at the bone surface; during implant cavity preparation and implant
placement. The two widely used implant systems, Branemark System and Straumann implants
were investigated in this study.
Materials and Methods:Test subjects comprised of dry human edentulous mandibles
(n=10).Implants used were Branemark System implants (MKIIITIURP, 4.0 x 10 mm) and
Straumann implants (RC SLA, 4.1 x 10 mm). Implant cavities were prepared according to the
manufacturers’ instructions using the recommended specialized equipment.The Rotational
speed and torque of the drill were precisely controlled and monitored using the appropriate
software.
The bone surface temperature of the bone proximal to the implant cavity was measured by
affixing a thermocouple temperature sensor to the bone surface.
While the surface temperature of the bone within the implant cavity was measured by allowing
the tip of the drill to come into contact with the thermocouple temperature sensor, immediately
after cavity preparation.
Results:Surface temperature within the cavity at a drill depth of 5 mm was lower for wet bone
(32.1°C) than for dry bone (36.3°C).
At a drill depth of 10 mm, the temperature was significantly lower for wet bone (27.9°C) than
for dry bone (40.3°C).Mandibular bone surface temperature around the implant cavity reached
a maximum of 54.7°C at the lingual side nearest to the implant cavity. (What about the buccal
side temperature value?) There were only slight increases in temperature in the buccal side bone,
the lingual side bone, and the inferior margin of the mandible.
Conclusion:The results of this study suggest that, during implant placement, the use of a
surgical guide or soft tissue, etc. may compromise optimal water irrigation of the drilling site.

This may lead to a rise in temperature that could cause thermal damage to the bone.

Key word : osseointegrated implant, aseptic osteonecrosis, thermocouple, thermal damage
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Fig 1 Temperature measurement method by thermocouple element with an

insulatintube.

Left : Temperature measurement in the implant cavity

Right : Drill temperature measurement

Fig 2 Implant bodys.

Left : Branemark System® Mk I TiU RP@4.0x10mm.

Right : Straumann® Bone Level Implantp4.lmm RC, SLA® 10mm

Fig 3 Branemark System® implant cavity forming drills.

Fig 4 Straumann® Bone Level Implantp4.1mm RCcavityformingdrills.

Fig 5 Control of engine speed and the torque by iChiropro.

Fig6 A Temperature of surface of the bone and the bone surface in the

implant cavity. B Temperature of surface of the bone and the bone surface in

the implant cavity. C Temperature of surface of the bone and the bone surface

in the implant cavity. D Temperature of surface of the bone and the bone

surface in the implant cavity.

Fig 7 Influence of the bone dampness on bone surface temperature in the implant fossa in the
drilling.

Fig 8 Influence that drilling depth gives to the bone surface temperature in the implant cavity.
Fig 9 Bone surface temperature around the implant cavity.

a:b,c=p< 0.0001

a,b:c=p<0.0001

Fig 10 Mandibular bone surface temperature by the distance from an implant cavit (AC) .
Ommyvs. Imm ns

Ommvs. 2mm *

Ommvs. 3mm *

*=p< 0.0001

Fig 11 Comparison of the bone temperature in the implant fossa between The implant fossa
formation and implant placement.

*=P<0.05
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