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A Study on the heat generation during implant abutment preparation

Ho-Jin Lee, Kwang-Yeob Song, Tae-Yeob Jang
Department of Prosthodontics and Institute of Oral Science, College of Dentistry, Chonbuk National University

Excessive heat generation at the implant-bone interface may cause irreversible bone damage and loss of osseointegration.
The effect of heat generation in vitro at the implant surface caused by abutment reduction with high-speed dental turbine
was examined. Titanium-alloy abutments connected to a titanium alloy screw-implant embedded in an acrylic-resin block
in a 37 C water bath were prepared. Temperature changes were recorded via embedded thermocouples at the cervix and
apex of the implant surface. Analysis of variance for repeated measures was used to compare seven treatment groups.
Fifty seconds of continuous cutting with air and water coolant caused a mean temperature increase of 1.24C at apex and
5.77°C at cervix. Similar intermittent cutting caused increase of 2.50C at apex and 1.64C at cervix. But, continuous
cutting with air coolant caused a mean temperature increase of 6.47 C at apex and 5.77°C at cervix. Similar intermittent
cutting caused increase of 6.47C at apex and 5.77°C at cervix. Preparation of implant abutment does not lead to
detrimental effect on peri-implant tissues provided that adequate cooling. However, without water cooling, extreme
overheating could be provoked, reaching the critical temperature that would lead to irreversible bone damage within only
a few seconds.
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Fig. 1. Illustration of experimental setup.
TS1=cervical temperture sensor; TS2= apical
temperture sensor; W=water; R=resin block;
A=titanium—alloy abutment; [=titanium—alloy
implant.
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Fig. 2. Tianium alloyed implant embedded resin block.

Fig. 3. Temperature—recording device (Multiform
Analyzer MAG6,000, Japan).



Table 1. Temperature changes during intermittent preparation

Preparation with air -water coolant Preparation with air coolant
intermittent preparation
apical cervical apical cervical
10s 37.62+0.22 36.724+0.73 39.6243.55 38.3243.72
20s 37.76+0.28 37.08+0.87 40.34+2.90 37.5245.32
30s 38.52+1.09 37.1242.57 41.22+3.09 40.00+5.67
40s 38.94+1.07 37.7242.51 41.50+4.58 39.62+8.31
50s 39.50+1.93 37.644+4.80 43.47+4.86 42.77+8.19
EAA o7 F7FE A AFS Y3k X o} AbAld Table 2. Statistical analysis of temperature
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Table 3. Temperature changes during continuous preparation
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continous Preparation with air-water coolant Preparation with water coolant
preparation apical cervical apical cervical
10s 37.34+0.16 36.17+0.83 38.10+0.20 38.08+0.42
20s 37.62+0.32 35.36+0.36 40.10+0.30 40.46+0.16
30s 38.22+0.72 34.26+0.54 42.46+0.26 44.48+0.38
40s 38.20+0.30 33.64+0.24 43.82+0.38 47.72+0.42
50s 38.24+0.16 33.324+0.38 47.18+0.22 50.48+0.38
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