
ɮˎˍˇ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ ɲˇ˄ˍʽ˗˄  

ɲʺ˃ˇˌ ɱΦ ɼʰ˂ˏʲʰˌ 

ɮ˄ʰˉ˂Φ ɼʰʻʹʴʹˍʺˌ ʋʶʽˊˇˎˊʴʽˁʺˌ ʅˍˈ˃ʰˍˇˌ ɳɼʃɮ 



ɮˎˍˇ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ 

ΦΦΦΦ ɶ ˋˁˈˉʽ˃ʹ ʶ˅ʰʴ˖ʴʺ ʶ˄ˈˌ ʵˇ˄ˍʽˇˏ ˁʰʽ ˍˇˉˇʻʷˍʹˋʺ ˍˇˎ ˋʶ ʱ˂˂ˇ ˃ʷˊˇˌ 
ˍˇˎ ˒ˊʰʴ˃ˇˏΣ ˋʶ ʺʵʹ ˎˉʱˊ˔ˇ˄ ˒ʰˍ˄ʾˇΣ ʹ ˋʶ ˋˁˈˉʽ˃ʰ ʵʽʰ˄ˇʽʴ˃ʷ˄ˇ 
˒ˊʶʱˍʽˇΦ.. 



ɹˋˍˇˊʽˁʺ ɮ˄ʰʵˊˇ˃ʺ 

Transplanting of  teeth - Thomas Rowlandson, 1787  

1772: 1́ h ˄ʰ˒ˇˊʱ ˋʶ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ ʵˇ˄ˍʽˇˏ 
ˋˍˇ ɽˇ˄ʵʾ˄ˇ ʰˉˈ John Hunter 



ɿʷˇˌ ˈˊˇˌΥ ɮʇʆʁɾɳʆɮɾʁʅʋɳʇʅɶ ɲʁɿʆɹʁʇ 
 

1950: 1  ̡́ ʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰ˒ˇˊʱ 
3ˇ ̔ɹ ˇ˃˒ʾˇʽ ˋʶ ˋˍʱʵʽˇ ˉˊʽ˄ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ʵʽʱˉ˂ʰˋʹˌ ˍʹˌ ˊʾʸʰˌ ˋʶ 
ʻʷˋʹ ˍʶˊʹʵˇ˄ʽˋ˃ʷ˄˖˄ м˖  ˄ɹ ˇ˃˒ʾ˖˄ 
Apfel H., 1950 

 
ʆʷ˂ʹ мфрлΥ ʃˊ˗ˍʶˌ ʰ˄ʰ˒ˇˊʷˌ ʴʽʰ ʰˎˍˇ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ ʰ˄˗ˊʽ˃˖˄ 
ˉˊˇʴˇ˃˒ʾ˖˄ 
 
1974: Slagsvold ˁ ʰʽ Bjercke ̀ ʶʽˊʱ ˉʶˊʽˋˍʰˍʽˁ˗˄ ˃ʶ ʰˎˍˇ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ 
ˉˊˇʴˇ˃˒ʾ˖˄ ˋˍʹ˄ ˉˊˈˋʻʽʰ ˉʶˊʽˇ˔ʺ ˍʹˌ ʱ˄˖ ʴ˄ʱʻˇˎ 



1985: Kristerson 93% ʁ ˉʽˍˎ˔ʾʰ 
 

1985: Scwartz et al. 56,6% - 75% 
 

1990: Andreasen et al. фр҈ ʴʽʰ ʵˈ˄ˍʽʰ ˃ʶ ʰʵʽʱˉ˂ʰˋˍˇ ʰˁˊˇˊˊʾʸʽˇ       
               ˁ ʰʽ    фу҈ ʴʽʰ ʵˈ˄ˍʽʰ ˃ʶ ʵʽʰˉ˂ʰˋ˃ʷ˄ˇ ʰˁˊˇˊˊʾʸʽˇ 

 
2002: Czochrowska et al. ʃˇˋˇˋˍˈ ʶˉʽˍˎ˔ʾʰˌ тф҈ 
               ʃˇˋˇˋˍˈ ʶˉʽʲʾ˖ˋʹˌ фл҈ 

 
2008, 2010, 2011: ɴˊʶˎ˄ʶˌ ˃ʶ ˉˇˋˇˋˍʱ ʶˉʽˍˎ˔ʾʰˌ ˃ʷ˔ˊʽ ˁʰʽ млл҈ 
                                             Tanaka et al., Kvint et al., Mensink 



ʃˇˋˇˋˍˈ ʶˉʽˍˎ˔ʾʰˌ 

Çʃˇˋˇˋˍˈ ʰˎˍˇ˃ʶˍʰ˃ˇˋ˔ʶˎ˃ʷ˄˖˄ ʵˇ˄ˍʽ˗˄ ˉˇˎ ˉ˂ʹˊˇˏ˄ ˍʰ ʶ˅ʺˌ 
ˁˊʽˍʺˊʽʰΥ 
1. ɲʽʰˁˇˉʺ ˍʹˌ ʶ˅ʶ˂ʽˋˋˈ˃ʶ˄ʹˌ ˊʽʸʽˁʺˌ ʰˉˇˊˊˈ˒ʹˋʹˌ 
2. ʊˎˋʽˇ˂ˇʴʽˁˇʾ ˋˁ˂ʹˊˇʾ ˁʰʽ ˃ʰ˂ʰˁˇʾ ˉʶˊʽˇʵˇ˄ˍʽˁˇʾ ʽˋˍˇʾ 
3. ɮ˄ʰ˂ˇʴʾʰ ˃ˏ˂ʹˌκˊʾʸʰˌ ғм 

ʃˇˋˇˋˍˈ ʶˉʽʲʾ˖ˋʹˌ 

Çʃˇˋˇˋˍˈ ˍ˖˄ ʵˇ˄ˍʽ˗˄ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ʰˁˈ˃ʹ ˋˍʹ ˋˍˇ˃ʰˍʽˁʺ 
ˁˇʽ˂ˈˍʹˍʰ ˍʹ ˋˍʽʴ˃ʺ ˍʹˌ ʶ˅ʷˍʰˋʹˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ʰˊʽʻ˃ˈ 



ɳ˄ʵʶʾ˅ʶʽˌ ɮˎˍˇ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹˌ 

ʅˎʴʴʶ˄ʶʾˌ ʶ˂˂ʶʾ˕ʶʽˌΥ 



ʆˊʰˏ˃ʰ 

Norris ˁ ʰʽ Caesar, 2013 



Norris ˁ ʰʽ Caesar, 2013 



Norris ˁ ʰʽ Caesar, 2013 



ɲˈ˄ˍʽʰ ˃ʶ ˁʰˁʺ ˉˊˈʴ˄˖ˋʹ 

Tsukiboshi, 2002 
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Tsukiboshi, 2002 
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ɴˁˍˇˉʰ ς ɴʴˁ˂ʶʽˋˍʰ ʵˈ˄ˍʽʰ 

ʃʄɹɿ 

ɾɳʆɮ 

Kahnberg, 1987 



Kahnberg, 1987 

ɮʄʋɹɼɶ 
ɳɹɼʁɿɮ 

ɾɳʆɮ ʆɶɿ 
ɮʇʆʁɾɳʆɮɾʁ
ʅʋɳʇʅɶ 

ɼɽɹɿɹɼɶ 
ɳɹɼʁɿɮ 

м ʋʄʁɿʁ 
ɾɳʆɮ 

ʅˎˊˊʾˁ˄˖ˋʹ 
ˉˇ˂˒ʽˁˇˏ 
ʻʰ˂ʱ˃ˇˎΣ 
ʁ˂ˇˁ˂ʺˊ˖ˋʹ 
ʵʽʱˉ˂ʰˋʹˌ 
ʰˁˊˇˊˊʽʸʾˇˎ 



 
ɮ˄ˍʶ˄ʵʶʾ˅ʶʽˌ 

Å ̄ ˇ˂ˏˊˊʽʸʰ ɻ ˈ˄ˍʽʰ ˃  ʁh ʵʰ˃ʰ˄ˍʽ˄ʽˁʷˌ ̄ ˊˇˋʶˁʲˇ˂ʷˌ 
 
Å ɻ ˈ˄ˍʽʰ ˃  ʁh ˉ˗˂ʶʽʰ ̄ ˊˈˋ˒ˎˋʹˌ ̄ ʱ˄˖ h ˉˈ ̱  ̌1/3 ̱ ʹˌ ́ ʾʸʰˌ 
 
Å ̱ ʱˋʹ ̄ ˇ˂ˎˍʶˊʹʵˇ˄ʽˋ˃ˇˏ - ˁ ʰˁʺ ̀ ˍˇ˃ʰˍʽˁʺ ˎ ʴʽʶʽ˄ʺ 
 
Å ̀ ˎˋˍʹ˃ʰˍʽˁʱ ˄ ˇˋʺ˃ʰˍʰ ˃  ʁh ˄ˍʷ˄ʵʶʽ˅ʹ ɹ ʽʰ ̝ ʶʽˊˇˎˊʴʽˁʺ ʁ ˉʷ˃ʲʰˋʹ 
 
 
 
 
 
 

 
 
 
 
 

        
 
 
 
 

 
 
 



Åʵʽʰˍʺˊʹˋʹ ˍˇˎ ˒ʰˍ˄ʽʰˁˇˏ ˇˋˍˇˏ 
 
Åˉ˂ʶˇ˄ʶˁˍʶʾ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʶ˃˒ˎˍʶˎ˃ʱˍ˖˄ ˁʰʽ ˍ˖˄ 
ˉˊˇˋʻʶˍʽˁ˗˄ 

 
Åˋʶ ˉʶˊʾˉˍ˖ˋʹ ʰˉˇˍˎ˔ʾʰˌΣ ˉʰˊʰ˃ʷ˄ʶʽ ʰ˄ʷˉʰ˒ʹ ʵʷˁˍˊʽʰ 
ˉʶˊʽˇ˔ʺ ʴʽʰ ʶ˃˒ˏˍʶˎ˃ʰ 

ʃ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ 



ɼʰˍʱ ˍʹ˄ ʰˎˍˇ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹΣ ˍˈˋˇ ʹ ʰ˒ʰʾˊʶˋʹ ˍˇˎ 
ʵˇ˄ˍʽˇˏ ˉˇˎ ˉˊˈˁʶʽˍʰʽ ˄ʰ ˃ʶˍʰ˃ˇˋ˔ʶˎʻʶʾΣ ˈˋˇ ˁʰʽ 
ʶˁʶʾ˄ʹ ˍˇˎ ʵˇ˄ˍʽˇˏ ˉˇˎ ʰ˒ʰʽˊʶʾˍʰʽΣ ʶˉʽʲʱ˂˂ʶˍʰʽ ˄ʰ 
ʴʾ˄ʶˍʰʽΣ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ʰˍˊʰˎ˃ʰˍʽˁʱ 



ɳˉʽ˂ˇʴʷˌ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌ ʴʽʰ 
ʶ˂˂ʶʾˉˇ˄ˍʰ ˉˊˈˋʻʽʰ 
ʵˈ˄ˍʽʰ 

ɾʶ˂ʷˍʶˌ ʃˇˋˇˋˍˈ ɳˉʽʲʾ˖ˋʹˌ ʃʶˊʾˇʵˇˌ 
ʃʰˊʰˁˇ˂ˇˏʻʹˋʹˌ 

ɾˇ˄ʺˊʹ 
ɳ˃˒ˎˍʶˏ˃ʰˍʰ 

ʅˎˋˍʹ˃ʰˍʽˁʺ 
ɮ˄ʰˋˁˈˉʹˋʹ Jung et 
al., 2008 

94,5% р ʷˍʹ 

ɮˁʾ˄ʹˍʹ ˉˊˇˋʻʶˍʽˁʺ 
ʰˉˇˁʰˍʱˋˍʰˋʹ 

ʅˎˋˍʹ˃ʰˍʽˁʺ 
ɮ˄ʰˋˁˈˉʹˋʹ Tan et 
al., 2004 

89,1% мл ʷˍʹ 

ʃˊˇˋʻʶˍʽˁʺ 
ʰˉˇˁʰˍʱˋˍʰˋʹ 
˃ʶˊʽˁʺˌ ˁʱ˂ˎ˕ʹˌ 

ʅˎˋˍʹ˃ʰˍʽˁʺ 
ɮ˄ʰˋˁˈˉʹˋʹ 
Pjetursson et al., 
2008 

87,5% р ʷˍʹ 

ʃˇˋˇˋˍˈ ʶˉʽʲʾ˖ˋʹˌ ʰˎˍˇ˃ʶˍʰ˃ˇˋ˔ʶˎ˃ʷ˄˖˄ ʵˇ˄ˍʽ˗˄Υ 
Ϥ млл҈Σ Ҕр ˔ˊˈ˄ʽʰΣ ғмр ˔ˊˈ˄ʽʰ 



ɳˉʽ˂ˇʴʺ ɲˇ˄ˍʽˇˏ 
 
Çʽʵʰ˄ʽˁˈ ʵˈ˄ˍʽ ς ɻ ˈˍʹˌΥ 

 
i. ˁʰ˂ˈ ˃ʷʴʶʻˇˌ ˁʰʽ ʰ˄ʰˍˇ˃ʽˁˈ ˋ˔ʺ˃ʰ ˊʾʸʰˌ 
ii. ˃ˇ˄ˈˊˊʽʸʰ ʵˈ˄ˍʽʰ ˃ʶ ˁ˖˄ʽˁˈ ˋ˔ʺ˃ʰ ˊʾʸʰˌ 
iii. ˉʰˊʷ˔ʶʽ ʶˎˁˇ˂ʾʰ ˔ʶʽˊʽˋ˃˗˄ ˁʰˍʱ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ 
iv. ˉʶˊʽˇʵˇ˄ˍʽˁʱ ˎʴʽʷˌ 

 
Çʅˎ˔˄ˈˍʶˊʰΥ 

 
i.  ̄ ˊˇʴˈ˃˒ʽˇʽ ˋʶ ʻʷˋʹ ˉˊˇʴˇ˃˒ʾ˖˄ 
ii.  ɻ ʶˏˍʶˊˇʽ ˉˊˇʴˈ˃˒ʽˇʽ ˋʶ ʻʷˋʹ ʱ˄˖ ˍˇ˃ʷ˖˄  
iii.  ̱ ˊʾˍˇʽ ʴˇ˃˒ʾˇʽ ˋʶ ʻʷˋʹ ˉˊ˗ˍ˖˄ ʴˇ˃˒ʾ˖˄ 



ɳˉʽˉ˂ˇˁʷˌ 

1. ɿʷˁˊ˖ˋʹ ˉˇ˂˒ˇˏΥ 
 ˋˎ˔˄ˈˍʶˊʰ ˋʶ ʵˈ˄ˍʽʰ ˃ʶ ˉˊˇ˔˖ˊʹ˃ʷ˄ʹ ʵʽʱˉ˂ʰˋʹ ˊʾʸʰˌ 
 

2. ʃˍ˖˔ʺ ʶˉˇˏ˂˖ˋʹ ˍ˖˄ ˉʶˊʽˇʵˇ˄ˍʽˁ˗˄ ʽˋˍ˗˄ 
 

3. ɮ˄ʰˋˍˇ˂ʺ ʰ˄ʱˉˍˎ˅ʹˌ ˍʹˌ ˊʾʸʰˌ 
 

4. ɮˉˇˊˊˈ˒ʹˋʹ ˊʾʸʰˌΥ 
Å ˋˎ˔˄ˈˍʶˊʰ ˋʶ ʵˈ˄ˍʽʰ ˃ʶ ˉˊˇ˔˖ˊʹ˃ʷ˄ʹ ʵʽʱˉ˂ʰˋʹ ˊʾʸʰˌ 

 
Å ʰ˄ʽ˔˄ʶˏˋʽ˃ʹ ʰˁˍʽ˄ˇʴˊʰ˒ʽˁʱ ˋʶ с ˃ʺ˄ʶˌ ˃ ʶˍʱ ˍʹ˄ ʶˉʷ˃ʲʰˋʹ 

 
Å ˒˂ʶʴ˃ˇ˄˗ʵʹˌ ʰˉˇˊˊˈ˒ʹˋʹ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʰˍʹˊʹʻʶʾ ˋˍʽˌ п ʶʲʵˇ˃ʱʵʶˌ ˋʶ 
ˇˉʽˋʻˇ˒ʰˍ˄ʽʰˁʷˌ ʰˁˍʽ˄ˇʴˊʰ˒ʾʶˌ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰ˔ʰʽˍʽˋˍʶʾ ˃ʶ 
ʶ˄ʵˇʵˇ˄ˍʽˁʺ ʻʶˊʰˉʶʾʰ ˃ʶ ˎʵˊˇ˅ʶʾʵʽˇ ˍˇˎ ʰˋʲʶˋˍʾˇˎ 
 

Å ʰʴˁˏ˂˖ˋʹ ʵʽʰʴʽʴ˄˗ˋˁʶˍʰʽ ˁʰˍʱ ˍˇ мˇ ʷˍˇˌ ˃ ʶˍʶʴ˔ʶʽˊʹˍʽˁʱ 



ɮ˄ʰˋˍˇ˂ʺ ʰ˄ʱˉˍˎ˅ʹˌ ˍʹˌ ˊʾʸʰˌ 

Tsukiboshi, 2002 

ɮˎˍˇ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ ˋʶ 
ˉˊ˗ʽ˃ˇ ˋˍʱʵʽˇ 

ʵʽʱˉ˂ʰˋʹˌ ˍʹˌ ˊʾʸʰˌ 

м ˔ˊˈ˄ˇ ˃ʶˍʱ 

му ˃ʺ˄ʶˌ ˃ʶˍʱ 
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ɳ˅˖ˍʶˊʽˁʺ ˒˂ʶʴ˃ˇ˄˗ʵʹˌ ʰˉˇˊˊˈ˒ʹˋʹ 

Tsukiboshi, 2002 

ɶ˃ʷˊʰ ˍʹˌ ʶˉʷ˃ʲʰˋʹˌ н ˃ʺ˄ʶˌ ˃ʶˍʱΥ 
ɮˉˇˍˎ˔ʾʰ ʶˉʰ˄ʰʴʴʶʾ˖ˋʹˌ 
ˁʰʽ ʶ˃˒ʱ˄ʽˋʹ ʶ˅˖ˍʶˊʽˁʺˌ 

˒˂ʶʴ˃ˇ˄˗ʵˇˎˌ 
ʰˉˇˊˊˈ˒ʹˋʹˌΦ 
ɯ˃ʶˋʹ ʻʶˊʰˉʶʾʰ ˃ʶ 

Ca(OH)2 

н ˔ˊˈ˄ʽʰ ˃ʶˍʱ 

http://onlinelibrary.wiley.com/enhanced/figures/doi/10.1034/j.1600-9657.2002.00118.x
http://onlinelibrary.wiley.com/enhanced/figures/doi/10.1034/j.1600-9657.2002.00118.x
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ʃʰˊʱʴˇ˄ˍʶˌ ʶˉʽˍˎ˔ʾʰˌ 

 
 

Çʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʰˋʻʶ˄ʺ 
 

 

 

Çɼ˂ʽ˄ʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ 
 
 

Çʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ʵˈ˄ˍʽ ς ɻ ˈˍʹ 
 
 

Çʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ ʵʷˁˍˊʽʰ ˉʶˊʽˇ˔ʺΥ 
 

 
 
 
 
 

 



ʃʰˊʱʴˇ˄ˍʶˌ ʶˉʽˍˎ˔ʾʰˌ 

Çʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʰˋʻʶ˄ʺΥ 
 

1. ʹ˂ʽˁʾʰ  
2. ʽʰˍˊʽˁˈ ʽˋˍˇˊʽˁˈΣ ˁʱˉ˄ʽˋ˃ʰ  
3. ˁʰ˂ʺ ˋˍˇ˃ʰˍʽˁʺ ˎʴʽʶʽ˄ʺΣ ˋˎ˄ʶˊʴʰˋʾʰ ʰˋʻʶ˄ˇˏˌ 
 

Çɼ˂ʽ˄ʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌΥ  
 

1. ʶ˃ˉʶʽˊʾʰ ʶˉʶ˃ʲʰʾ˄ˇ˄ˍˇˌ 
2. ˇˊʻˇʵˇ˄ˍʽˁʺ ʻʶˊʰˉʶʾʰ 
Åˉʽʻʰ˄ˈˍʹˍʰ ˄ʷˁˊ˖ˋʹˌ ˍˇˎ ˉˇ˂˒ˇˏ όʶʽʵʽˁʱ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ 
ʵʽˈˊʻ˖ˋʹˌ ˋˍˊˇ˒ʺˌύ  

Åˉʽʻʰ˄ˈˍʹˍʰ ʰˉˇˊˊˈ˒ʹˋʹˌ ˊʾʸʰˌ όtŀǊƪ ˁʰʽ ˋˎ˄Σ нлммύ 

ÅLagerstrǀƳ ˁʰʽ Kristerson 1986: ɲʁ  ˄̡ ˊʷʻʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ 
ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍˇ ˃ʺˁˇˌ ˍʹˌ ˊʾʸʰˌ ˃ ʶˍʰ˅ˏ ʵˇ˄ˍʽ˗˄ ˍʰ 
ˇˉˇʾʰ ˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˇˊʻˇʵˇ˄ˍʽˁʱ ˁʰʽ ʵˇ˄ˍʽ˗˄ ̄ ˇˎ ʵʶ 
˃ʶˍʰˁʽ˄ʺʻʹˁʰ˄ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʰˎˍˇ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹΦ 



ʃʰˊʱʴˇ˄ˍʶˌ ʶˉʽˍˎ˔ʾʰˌ 

Çʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʰˋʻʶ˄ʺΥ 
 

 
1. ʹ˂ʽˁʾʰ  

 
2. ʽʰˍˊʽˁˈ ʽˋˍˇˊʽˁˈΣ ˁʱˉ˄ʽˋ˃ʰ 

 
3. ˁʰ˂ʺ ˋˍˇ˃ʰˍʽˁʺ ˎʴʽʶʽ˄ʺΣ ˋˎ˄ʶˊʴʰˋʾʰ ʰˋʻʶ˄ˇˏˌ 
 



ʃʰˊʱʴˇ˄ˍʶˌ ʶˉʽˍˎ˔ʾʰˌ 

 
Çʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ʵˈ˄ˍʽ ς ɻ ˈˍʹ 

 
1. ˎʴʽʺˌ ˉʶˊʽˇʵˇ˄ˍʽˁˈˌ ˋˏ˄ʵʶˋ˃ˇˌ - ɻ ʽʰˍʺˊʹˋʹ ˍˇˎ 
ʶˉʽʻʹ˂ʽʰˁˇˏ ʶ˂ˏˍˊˇˎ ˍʹˌ ˊʾʸʰˌ όʷ˂ˎˍˊˇ ˍˇˎ IŜǊǘǿƛƎύ 
 

2. ˋˍʱʵʽˇ ʵʽʱˉ˂ʰˋʹˌ ˍˇˎ ʵˇ˄ˍʽˇˏ ς ɻ ˈˍʹΥ 
Å ʰ˄ˍʶ˄ʵʶʾˁ˄ˎ˄ˍʰʽ ʵˈ˄ˍʽʰ ˃ʶ ʰˍʶ˂ʺ ʶ˄ʰˋʲʶˋˍʾ˖ˋʹ 
ˍʹˌ ˃ˏ˂ʹˌ 

Å ˎ˕ʹ˂ˈˍʶˊʰ ˉˇˋˇˋˍʱ ʶˉʽˍˎ˔ʾʰˌ ˋʶ ʵˈ˄ˍʽʰ ˃ʶ 
ʰʵʽʱˉ˂ʰˋˍʶˌ ˊʾʸʶˌ 

Å ʵʽʱ˃ʶˍˊˇˌ ʰˁˊˇˊˊʽʸʽˁˇˏ ˍˊʺ˃ʰˍˇˌ Ҕ м ƳƳ 
 
 

 



3. ˉˇ˂˒ˈˌ ʵˇ˄ˍʽˇˏ ς ɻ ˈˍʹΥ 
 
Ç ʶˉˇˏ˂˖ˋʹ ˋʶ ʵˈ˄ˍʽʰ ˃ʶ ʵʽʱˉ˂ʰˋʹ ˊʾʸʰˌ Җ ˋˍʱʵʽˇ р 
ˁʰˍʱ aƻƻǊǊŜŜǎ  

Ç ʶʱ˄ ˎˉʱˊ˔ˇˎ˄ ʶ˄ʵʶʾ˅ʶʽˌ ʴʽʰ ʶ˄ʵˇʵˇ˄ˍʽˁʺ ʻʶˊʰˉʶʾʰ 
ˉˊʽ˄ ˍʹ ˃ʶˍʰ˃ˈˋ˔ʶˎˋʹ Ą ʁ ˄ʵˇˋˍˇ˃ʰˍʽˁʱΣ ˉˊʽ˄ ˍʹ˄ 
ʶ˅ʰʴ˖ʴʺ 

(Moorrees ˁ ʰʽ ˋˎ˄ мфсоΣ Kristerson, 1985) 



ʃʰˊʱʴˇ˄ˍʶˌ ʶˉʽˍˎ˔ʾʰˌ 

 
Çʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ ʵʷˁˍˊʽʰ ˉʶˊʽˇ˔ʺΥ 
 
Áʶˏˊˇˌ ˁʰʽ ˏ˕ˇˌ ˇˋˍˇˏ 
Á˔˗ˊˇˌ ʶʴʴˏˌ-ʱˉ ̟
Áʰ˄ʰˍˇ˃ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ 
Á˔ˊˈ˄ˇˌ ʰˉˈ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ˋˍʹ ʵʷˁˍˊʽʰ ˉʶˊʽˇ˔ʺ ˃ʷ˔ˊʽ ˍʹ 
˃ʶˍʰ˃ˈˋ˔ʶˎˋʹΥ 
i. ʽʵʰ˄ʽˁʱ ˋˍʹ˄ ʾʵʽʰ ˋˎ˄ʶʵˊʾʰ 
ii. ʵʽʰ˒ˇˊʶˍʽˁʱ ˍˇ ˋˎ˄ˍˇ˃ˈˍʶˊˇ ʵˎ˄ʰˍˈ ˃ʷˋʰ ˋˍˇ ʵʽʱˋˍʹ˃ʰ 
ʶ˄ˈˌ ˃ʺ˄ʰ 

iii. ˋʶ ˉʶˊʾˉˍ˖ˋʹ ˉʶˊʽˇʵˇ˄ˍʽˁˇˏ ˉˊˇʲ˂ʺ˃ʰˍˇˌΣ ʰ˄ʰ˃ˇ˄ʺ ʴʽʰ 
ʶˉˇˏ˂˖ˋʹ 4-8 ʁ ʲʵˇ˃ʱʵʶˌ  

Áʲʷ˂ˍʽˋˍʹ ʶˉʰ˒ʺ ʵˇ˄ˍʽˇˏ - ̌ ˋˍʽˁˇˏ ˒ˊʶʰˍʾˇˎ 
 
 
 

 



ʃˊ˖ˍˈˁˇ˂˂ˇ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 

1. ɮ˅ʽˇ˂ˈʴʹˋʹ ʰˋʻʶ˄ˇˏˌΥ 
 

Ç ʽʰˍˊʽˁˈ ʽˋˍˇˊʽˁˈΣ ˇʵˇ˄ˍʽʰˍˊʽˁˈ ʽˋˍˇˊʽˁˈΣ ˁ˂ʽ˄ʽˁʺ 
ʶ˅ʷˍʰˋʹ 

Ç ʰˁˍʽ˄ˇʴˊʰ˒ʽˁʺ ʶ˅ʷˍʰˋʹ όˉʰ˄ˇˊʰ˃ʽˁʺΣ 
ˇˉʽˋʻˇ˒ʰˍ˄ʽʰˁʷˌΣ /./¢ύ 

V  h ˄ʰˍˇ˃ʾʰ ʵˇ˄ˍʽˇˏ - ɻ ˈˍʹ 
V  ̀ ˍʱʵʽˇ ʵʽʱˉ˂ʰˋʹˌ ˊʾʸʰˌ  
V  h ˅ʽˇ˂ˈʴʹˋʹ ʶˎˁˇ˂ʾʰˌ ˔ʶʽˊʽˋ˃˗˄ ˁʰˍʱ ˍʹ˄ ʶ˅ʰʴ˖ʴʺ 
V  h ˅ʽˇ˂ˈʴʹˋʹ ʵʷˁˍˊʽʰˌ ˉʶˊʽˇ˔ʺˌ  

Ç ˋˎ˄ˇ˂ʽˁʺ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌκˋ˔ʷʵʽˇ ʻʶˊʰˉʶʾʰˌΣ 
ʶ˄ʹ˃ʷˊ˖ˋʹ - ̀ ˎʴˁʰˍʱʻʶˋʹ ʰˋʻʶ˄ˇˏˌ - ʁ ˅ʰˋ˒ʱ˂ʽˋʹ 
ˋˎ˄ʶˊʴʰˋʾʰˌ 



ʃʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʽʵˊˇˏ˄ ʰˊ˄ʹˍʽˁʱ ˋˍʹ˄ ʶˉʽʲʾ˖ˋʹ ˍˇˎ ˃ʶˍʰ˃ˇˋ˔ʶˎ˃ʷ˄ˇˎ ʵˇ˄ˍʽˇˏ 

ɼʰˍʰˋˍˊˇ˒ʺ ˍˇˎ ˉʶˊʽˇʵˇ˄ˍʽˁˇˏ ˋˎ˄ʵʷˋ˃ˇˎ ˁʰˍʱ ˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ 
ˉˊˇˋʰˊ˃ˇʴʺˌ ˍˇˎ ʵˇ˄ˍʽˇˏ ˋˍˇ ˄ʷˇ ˒ʰˍ˄ʾˇ 

ɾʶʴʱ˂ˇˌ ˔ˊˈ˄ˇˌ ˉʰˊʰ˃ˇ˄ʺˌ ˍˇˎ ʵˇ˄ˍʾˇˎ ʶˁˍˈˌ ˒ʰˍ˄ʾˇˎ ς ˄ ʷˁˊ˖ˋʹ 
ˍ˖˄ PDL  ˁ ˎˍˍʱˊ˖˄ 

ɮˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ˊʾʸʰˌ ˍˇˎ ʵˇ˄ˍʽˇˏ ˁʰʽ ˍˇˎ ˄ʷˇˎ ˒ʰˍ˄ʾˇˎ 



2. ʃˊˇʶʴ˔ʶʽˊʹˍʽˁʺ ʶˍˇʽ˃ʰˋʾʰΥ 
 

ü CBCT 
üζ˕ʹ˒ʽʰˁʷˌ ʵˇˁʽ˃ʷˌη ˍˇˎ ʵˇ˄ˍʽˇˏ - ɻ ˈˍʹ ˋˍʹ 
ʵʷˁˍˊʽʰ ˉʶˊʽˇ˔ʺ ˃ʶ ʶʽʵʽˁˈ ˂ˇʴʽˋ˃ʽˁˈ 

üˁʰˍʰˋˁʶˎʺ ˋˍʶˊʶˇ˂ʽʻˇʴˊʰ˒ʽˁˇˏ ʰ˄ˍʽʴˊʱ˒ˇˎ ˍˇˎ 
ʵˇ˄ˍʽˇˏ - ɻ ˈˍʹ 

ü˔ʶʽˊˇˎˊʴʽˁˈˌ ˇʵʹʴˈˌ ό˄ʱˊʻʹˁʰˌύ ˍʹˌ ʵʷˁˍˊʽʰˌ 
ˉʶˊʽˇ˔ʺˌ ʴʽʰ ˍʹ˄ ˉʰˊʰˋˁʶˎʺ ˍˇˎ ˇˋˍʽˁˇˏ ˒ˊʶʰˍʾˇˎ 

ʃˊ˖ˍˈˁˇ˂˂ˇ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ 




