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ǋǺ 

 

� üǒɆß-��>ŬƯFoajo]ŵƝ-�
(/əũǙÕğ.6,<�əü

ǒģ.Õğ8Åŋ-ȠĬ�3�Ʉơ)�=əůô�>éƄŬ¤*ȁÍ.*?"

Foajo]�ÌØǁǐBƋĝ�əǈĳ�>�*�Ȩǵ)�>ɚǫĚ.Foaj

o]�Ñ�ǁǐ.ǂŋƞ,ȗǏ/əFoajo]ŵƝ-��>�ǭƞ,üǒƞ

Ä�Ɯ.1*&)�= 1əǫĚ.Foajo]�ÌØǁǐ.ǂŋƞ,Ê½Bİ§

�>"7.ĢǵŘ�*�(əFoajo]�Ñ�ǁǐ-´£,·6B8"�>

�*�Ģǵ)�>*áË�?(
> 2ɚ 

Foajo]�Ñ�ǁǐ.ö÷-Ģǵ,Ř�*�(əÑ�ƪǁǐ.·6-Ȱ

�(/ 1.5 � 2.0 mm 2ə 1.5 mm 3 ə 1.4 � 1.8 mm 4 Ģǵ)�>*�>á

Ë�ôÛ�ə0<&�.ā,
ĴŨ�ĝ<?(
>ɚ .rŇəƫ��3�Ñ�

ȏǁǐ.·6-Ȱ�(/ə 1.0 mm *�>áË 5ə 1.5 mm *�>áË 6ə 2.0 

� 3.0 mm *�>áË 7 �ŻÛ�ə ƪǁǐ*űȑ�(ļÒ�?(
>ĴŨ-

0<&��è��əÑ�ȏǁǐ.·6-Ȱ�>ǅr�?"ĴŨ�;2ƪpȏǁǐ

BǳÄƞ-Ķ�"ņɀĖĩ.ĴŨ-&
(.ŉƫ,Ƕǹ/ĝ<?(
,
 8ɚ 

Foajo]�Ñ�ȏǁǐ.·6-Ȱ�>ĴŨ.ç�/əéƄŬ-��>Ñ

�ŬǗ.·6-Ȱ�>áË 9,10,11 Bºǔ-�"8.�ç
�ə�?<.áË/
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Foajo]ÌØǁǐ.ǂŋƞå±Bǿ��(
,
�*əŬÌǁǐ*Foa

jo]ÌØǁǐ.ǁǐõƞťȚ.ćBǔĪ�(
,
�*�<əFoajo]

�Ñ�ǁǐ.ȗǏBȲŪ�>ĴŨ*�(/u´£)�>�*�Ĵľ�?(
>

12ɚFoajo]ÌØǁǐ.ǂŋƞå±Bǿ��"áË 13,14,15)/əFoajo

]�Þ�ŋ.Foajo]�ȭȐŇÇ.ȏǁǐ.·6*ə\oYlIZNUǌ

¡Ƥ±)ǿ��"ǂŋƞ,ȓǎɑÊ½Ȫ*.Ȱț�ǿ��?(
>�əüǒƞ

-ÓɌ*,>Ñ�ǁǐ.ǂŋƞå±/ǿ��?(�<�əǿ�Ŕȯ8±ȥťȚ

ǯƥĚ 1 ċȯ-ȵ<?(�=ə±ȥťȚǯƥĚ 1 ċ�±-A"%(Ñ�ǁǐ

.ǂŋƞå±Bȁ3"ƩƳ/ǪA?(
,
ɚ 

ȔċəFoajo]�Ñ�ǁǐ.ǿ�ŇŶ*�(ə Cone Beam CTɖ�t 

CBCT ɗ�ƒ
<?>ɊĎ�ä¬�(�= 16,17ə¿ÑpɇƻǜBĸȷ�"Ɖĩ

) CBCT ĿėBǪ��*)əFoajo]�Ñ�ƪpȏǁǐ-&
(�ɋģ*

îĕģ.ɓ
ǿ�BǪ��*�ÀǙ*,%" 18ɚ�,A$ə÷ŔţǾŋ-¿Ñp

ɇƻǜBĸȷ�"Ɖĩ) CBCT ĿėBǪ��*-;=əFoajo]�Ñ�

ƪpȏwǁǐ.ǂŋƞå±BÅrņɀ±)ə�&År.àſ�<ǿ��>�*�

ÀǙ*,=ə±ȥťȚǯƥĚ�<.Ñ�ǁǐ.ǂŋƞå±BŋȯBȖ%(ǿ�

�>�*�ÀǙ*,>ɚ 

�±BǘŌ-əŖƩƳ.ơƞ/əFoajo]�Ñ�ƪpȏwǁǐ.ǂŋƞå
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±B÷Ȫƞ-ǿ��əÑ�ǁǐ.ǂŋƞ,Ê½�Ƒ�>Foajo]�Ñ�ƪ

ǁǐ*ȏǁǐ.·6.LZ]K_�.ţΔə�;2ņɀĖĩ¦-6"Foaj

o]�Ñ�ǁǐ.ǂŋƞå±Bǿ��>�*)�>ɚ 

� ŖƩƳ/əèȱèõèõȶŬõƩƳƯpŬõȥ»2ŬõȥȳĂƛȶ�ƎðÏ

�.įȀB¾�(Ǫ%"ɖįȀƘÁH30-E4ɗɚ 

  



 4 

ŗŅ*ŇŶ 

 

øɐɛɚÊ½�Ƒ�>Foajo]�Ñ�ƪpȏwǁǐ.LZ]K_�.Ŵ÷ 

1. ýȆ 

� 2013 ċ 6 Ő�< 2019 ċ 8 Ő.Ŕȯx-èȱèõŬõȥȳĂƛȶ¿

ǛǱǉƯ-(±ɍ©Ŭȥ�;2ĀǟŬȥ-ŬƯFoajo]ŵƝB¾�ə

ŏǀ±ȥťȚǯƥŋɖ�tT0ɗ- CBCT Ŀė�ǪA?"ĤǕ 77 Æɖƕ

ģ 28 Æəëģ 49 ÆəĊÜċɕ 54.0 � 16.1 ŭəFoajo]� 128 

ŖɗBýȆ*�"ɚ 

� °Éàſ/ə 

� � Platform switching .țǃŦēBő�>Foajo]�ɖ Nobel 

Biocare Ʈǲp Straumann Ʈǲɗ�Þ��?(
>�* 

� � ÷ŔţǾŋ. CBCT Ŀė-ý�(Åħ�ĝ<?(
>�* 

*�"ɚ 

� ȷæàſ/ə 

� � ŬǗäŰBĦȋ�>ǨƇBŒƒ�(
>�* 

� � ÔƅǕ)�>�* 

� � Ž÷ȥ�-ƀƜBȀ7>�* 
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� � íòx�>
/ķ{x)�>�* 

*�"ɚ 

� �±.Ř�Bž"�"ĤǕ 43 Æɖƕģ 19 Æəëģ 24 ÆəĊÜċɕ 

57.1 � 16.2 ŭəFoajo]� 86 ŖɗBýȆ*�əŏǀ±ȥťȚǯƥĚ 

1 ċǂȟŋɖ�t T1ɗ- Ď CBCT ĿėBǪ%"ɚ 

� ,�əFoajo]�Þ�Įǫ/¿ǛǱǉƯ-ĭĂ�>ŬƯ³ĈŮ 5 ċ

�±.ŬƯ³Ĉ 8 Æ-;=ǪA?"ɚǫē/�3( Nobel Biocare Ʈ�;

2 Straumann Ʈ.an]Qql-¨%(ǪA?"ɚ 

2.  CBCT ĿėŇŶ 

CBCT ǯǑ/əAlphard 3030ɖœňmo]PoąŤŠē�Ʈə�Ȧəň

ŖɗB�ƒ�əĿėŘ�/ǭ 1 -Ƭ�*�=-ǽ÷�"ɚĿėŋ.ĤǕ.

ñ¯/ď�*�"ɚ CBCT Ŀė©-¿Ǜ©Đȥ-QZ]onqlBĵ�

�ə¿Ñ�;2ɇƻǜBĸȷ�"Ɖĩ) CBCT ĿėBǪ%"ɚ 

3. Foajo]�ÌØǁǐǻŽƒņɀ.ƋĝŇŶ�;2ǻŽȥ� 

� CBCT Ɩ�±.Foajo]�-Ɩ�ǾņX_]GHE coDiagnostiX

ɖDental Wings ƮəMontréaləCanadaɗ-;>Foajo]�g\lB

ǽǑ�".$ə�Ȑņɀ±)Foajo]�.ȔġəȢġ�;2ůôŬ.

xêBș>;�-Ŭ¤ĔBǽ÷�əFoajo]�-��>Ŭ¤Ĕ.Ĺǌ
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*Ƣ~�>ņɀBǻŽƒņɀ*�ə�t.ǻŽ)/�3(ÅŦ.ŇŶ)ĝ

<?"ǻŽƒ.Ɩ�±)Ǫ%"ɖÙ 1ɗɚ 

� ǻŽ.àſ/Foajo]�.ajZ]_Jqemblɖ�tPLɗ*

�ə PL -��>ƪpȏǁǐ.ÑǠƞ·6B ?!? BWə GW *�

"ɚ5"ə PL �<ƪpȏǁǐǎ5).Foajo]�ȭȐŇÇ.ƪpȏ

ǁǐ.ɓ�B ?!? BHə GH *�(ǻŽBǪ%"ɖÙ 2ɗɚ T0 �

< T1 -��(. BHə GH .ǂŋƞå±ȪB ?!? ΔBHɖT0-

T1ɗə ΔGHɖT0-T1ɗ *�(Ʒ¢�"ɚ 

4.  CBCT Ɩ�ǻŽ.ţǕ��ɋģəţǕȯ�ɋģ.ţΔ 

� ǮţǕ.x�<ƃ�Ƃ- 10 ÆBȤı�əǮţǕ 1 Æ-&�ə 1 Ŗ.

Foajo]�BȤı�"ɚȤı�"Foajo]�-��>ǻŽƒƖ�

Bǽ÷�ɖÙ 1 ɗə 1 Æ.ţǕ-(ÃŽ÷Ʉơ.Ž÷BǪ%"ɚ 1 Ȝȯ

.ȯȹB��ə ĎÅrǮţǕ.ÅrFoajo]�-&
(Ž÷�əƾ

�ƣȰ�Ń ICCɖ1,1ɗBƷ¢�əţǕ��ɋģBţΔ�"ɚ 

� 5"ə 2 Æ.ţǕ-(ÅrǮţǕ.ÅrFoajo]�B¦
-Ž÷

�əƾ�ƣȰ�Ń ICCɖ2,1ɗBƷ¢�əţǕȯ�ɋģBţΔ�"ɚ 

 

5.  ROC ŎǌBƒ
"Foajo]�Ñ�ƪpȏwǁǐ.LZ]K_�.ţ
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Δ 

� LZ]K_�.ţΔ-/ Receiver Operating Charasteristic Ŏǌɖ�t 

ROC ŎǌɗBƒ
"ɚŏǀ±ȥťȚǯƥŋ.ƪpȏǁǐ.ÑǠƞ·6Bț

ǇåŃəƪpȏǁǐ.ɓ�.ǂŋƞÊ½.őƃB}£åŃ*�ə ROC Ŏ

ǌBĻ¢�"ɚƪpȏǁǐ.ɓ�.ǂŋƞÊ½.őƃ/ȟ¹.áË19, 20, 21, 

22�<� 0.2 mm �±BÊ½�=ə 0.2 mm ŕžBÊ½,�*�"ɚ Ã 

ROC Ŏǌ. Area Under the Curveɖ�t AUC ɗ�Bűȑ�əROC Ŏ

ǌ-�
(ĨĎ 1.0 �;2 ƈƙĎ 1.0 *,>ƁɖOj_±Ć±Ǹɗ�<

ŏ8Ȕ
Ɓ*ə Youden IndexɖĨĎ – �ȸģƌ�ŏè*,>Ɓɗ-��

>ĨĎ*ƈƙĎBÑ�ƪǁǐ�;2ȏǁǐ.ɓ�.ǂŋƞÊ½�Ƒ�>�

BǾņ�>"7.Ñ�ƪǁǐ�;2ȏǁǐ.·6.LZ]K_�*�(Ʒ

¢�"ɚwǕ.�$ə�Õ/ƪpȏǁǐÊ½*
�ǆǇƞ,ƚĤ.ƈĠB

Ȭ6ə;=ĨĎ�ɓ
8.B���>�**�"ɚ 
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øɐɜɚņɀĖĩ¦-6"Foajo]�Ñ�ǁǐ.ǂŋƞå± 

1. ýȆ 

� èȱèõŬõȥȳĂƛȶ¿ǛǱǉƯ-(±ɍ©Ŭȥ�;2ĀǟŬȥ-Ŭ

ƯFoajo]ŵƝB¾�əŏǀ±ȥťȚǯƥŋɖ T0 ɗəŏǀ±ȥťȚ

ǯƥĚ 1 ċǂȟŋɖ T1 ɗ- CBCT Ŀė�ǪA?"øɐ 1 *År.Ĥ

Ǖ 43 Æɖƕģ 19 Æəëģ 24 ÆəĊÜċɕ 57.1 � 16.2 ŭəFoa

jo]� 86 ŖɗBýȆ*�"ɚ 

°Éàſ/ə 

� � ÷ŔţǾŋ. CBCT Ŀė-ý�(Åħ�ĝ<?(
>�* 

� � ŏǀ±ȥťȚǯƥĚ 2 ċǂȟŋ-÷ŔţǾ."7řȶ�(
>�

* 

*�"ɚ 

�±.Ř�Bž"�"ĤǕ 31 Æɖƕģ 12 Æəëģ 19 ÆəĊÜċɕ 

57.7 � 13.1 ŭəFoajo]� 45 ŖɗBýȆ*�əŏǀ±ȥťȚǯƥ

Ě 2 ċǂȟŋɖ�t T2 ɗ- Ď CBCT ĿėBǪ%"ɚ 

2. Foajo]�ÌØǁǐǻŽƒņɀ.ƋĝŇŶ�;2ǻŽȥ� 

�ƒ�" CBCT ǯǑə\TYlƖ�ǾņX_]GHEə CBCT ĿėŇ

Ŷ�;2Foajo]�ÌØǁǐǻŽƒņɀ.ƋĝŇŶ�;2Ž÷ȥ�/
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øɐ 1 *ÅŦ*�"ɚ 

� øɐ 1 -¬�ə T1 �< T2 -��(. BHə GH .ǂŋƞå±ȪB

 ?!?  BHɖT1-T2ɗə  GHɖT1-T2ɗ*�(Ʒ¢�"ɚ 

3. ņɀĖĩ¦-6"Foajo]�Ñ�ǁǐ.ǂŋƞ÷Ȫǿ� 

� øɐ 1 )Ŵ÷�"±ȥťȚǯƥŋ.Foajo]�Ñ�ƪpȏwǁǐ.

ÑǠƞ·6.LZ]K_�Bƒ
(əýȆ*,> 45 Ŗ.Foajo]�

Bəƪpȏǁǐ*8-LZ]K_��±.Ǔɖ�t Type 1 ɗəƪǁǐ�

LZ]K_��±#�əȏǁǐ�LZ]K_�ŕž.Ǔɖ�t Type 

2 ɗ	ƪǁǐ�LZ]K_�ŕž#�əȏǁǐ�LZ]K_��±.Ǔ

ɖ�t Type 3 ɗəƪȏǁǐ*8-LZ]K_�ŕž.Ǔɖ Type 4 ɗ. 

4 Ǔ-£Ɏ�"ɖÙ 3ɗɚÃǓ-��>ƕëűəȥ�əǫēəFoajo

]�.fqLqB Fisher .ūƫƫƌţ÷ɖőħŲſ α=0.05ɗəĊÜċ

ɕəǂȟŔȯB Student . t ţ÷ɖőħŲſ α=0.05ɗəFoajo]�

.ȭĘ�;2ƢĘB one-way ANOVAɖőħŲſ α=0.05ɗBƒ
(ǅǻ

ǹśBǪ%"ɖǭ 3 -1 ə 3 - 2 ɗɚ&�-əÃǓ-��>Foajo]�

Ñ�ƪǁǐ�;2ȏǁǐ. T0 �< T1 ə T1 �< T2 -��(.ǂŋƞ

å±.ǿ�əƪǁǐ�;2ȏǁǐ.T0 �< T1 ə T1 �< T2 -��(

.ǂŋƞå±Ȫ.ǓȯűȑBǪ%"ɚ 
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� ǅǻǹś-/ SPSS Stastistics ver.23ɖňŖ IBM ƮəŚ�ɗBƒ


"ɚÃǓ-��>ƪǁǐ�;2ȏǁǐ.ǂŋƞå±.őħćţ÷-/ə 

Friedman ţ÷BǪ%"��)çȨűȑţ÷*�( Wilcoxon ƵÁ�Ʌ�

ţ÷BǪ%"ɚőħŲſ/ Bonferroni ǱūBǪ
ə� = 0.017 *�"ɚ

ƪǁǐ�;2ȏǁǐ.ǂŋƞå±Ȫ. 4 Ǔȯ.űȑ-/əKruskal - 

Wallis ţ÷BǪ%"��)çȨűȑţ÷*�( Mann - Whitney U ţ÷

BǪ%"ɚőħŲſ/ Bonferroni ǱūBǪ
ə� = 0.008 *�"ɚ 
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ǃŜ 
 

øɐ 1ɚÊ½�Ƒ�>Foajo]�Ñ�ƪpȏwǁǐ.LZ]K_�.Ŵ÷ 

CBCT Ɩ�ǻŽ.ţǕ��ɋģ/ə�3(.Ž÷Ʉơ-&
(ƾ�ƣȰ�Ń 

ICCɖ1,1ɗ/ 0.8 �±)�%"ɚ5"əţǕȯ�ɋģ8�3(.Ž÷Ʉơ-&


(ƾ�ƣȰ�Ń ICCɖ2,1ɗ/ 0.8 �±)ə́ £-ɓ
�ɋģ�ĝ<?"ɖǭ

2ɗɚ 

Ñ�ƪǁǐ.ɓ�.ǂŋƞÊ½.őƃ* T0 ŋ. BW �;2 GW . ROC 

Ŏǌ/Ù 4əÙ 5 -Ƭ�ș=*,=ə ROC Ŏǌ. AUC �/ ?!? 0.74ə

0.66 *,%"ɚ BW . ROC Ŏǌ)/əĨĎ 1.0 �;2ƈƙĎ 1.0 *,>Ɓ

�<ŏ8Ȕ
Ɓ* Youden Index /rǞ�əŏȣLZ]K_�/ 1.6 mm )�

=ə�.�-��>ĨĎ/ 0.83əƈƙĎ/ 0.63 )�%"ɖÙ 4ɗɚGW . ROC 

Ŏǌ)/əĨĎ 1.0 �;2ƈƙĎ 1.0 *,>Ɓ�<ŏ8Ȕ
Ɓ* Youden 

Index /rǞ�əŏȣLZ]K_�/ 2.7 mm )�=ə�.�-��>ĨĎ/ 

0.89əƈƙĎ/ 0.43 )�%"ɖÙ 5ɗɚ 

Ñ�ȏǁǐ.ɓ�.ǂŋƞÊ½.őƃ* T0 ŋ. BW �;2 GW . ROC 

Ŏǌ/Ù 6, Ù 7-Ƭ�*�=*,=	 ?!?. ROC Ŏǌ. AUC �/ 

?!? 0.58 ə 0.73 )�%"ɚ BW . ROC Ŏǌ)/əĨĎ 1.0 �;2ƈƙ
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Ď 1.0 *,>Ɓ�<ŏ8Ȕ
Ɓ* Youden Index /rǞ�əŏȣLZ]K_�

/ 2.7 mm )�=ə�.�-��>ĨĎ/ 0.83əƈƙĎ/ 0.34 )�%"ɖÙ 

6ɗɚGW . ROC Ŏǌ)/əĨĎ 1.0 �;2ƈƙĎ 1.0 *,>Ɓ�<ŏ8Ȕ


Ɓ/ GW � 2.2 mm �>
/ 2.5 mm *,=ə Youden Index / 2.5 mm 

.�*,%"ɖÙ 7ɗɚ 2.2 mm -��>ĨĎ/ 0.64əƈƙĎ/ 0.77ə2.5 mm 

-��>ĨĎ/ 0.76ə ƈƙĎ/ 0.66 )�%"ɚ 

 

øɐɜɚņɀĖĩ¦-6"Foajo]�Ñ�ǁǐ.ǂŋƞå± 

� ýȆ*,> 45 Ŗ.Foajo]�B±ȥťȚǯƥŋ.Foajo]�aj

Z]_Jqembl-��>Ñ�ƪpȏǁǐ.ÑǠƞ·6)£Ɏ�"*�@ə 

Type 1 / 11 Ŗə Type 2 / 14Ŗə Type 3 / 10Ŗə Type 4 / 10Ŗ)

�%"ɚÃǓ-��>ƕëűəĊÜċɕəÞ�ȥ�əT0 �< T1 �;2 T1 �

< T2 .ǂȟŔȯəǫēəFoajo]�.fqLqəFoajo]�.ȭĘ

�;2ƢĘ/ǭ 3 -Ƭ�*�=)ə 
�?.Ʉơ-&
(8 4 Ǔȯ-őħć

BȀ7,�%"ɚ 

� ÃǓ-��>Ñ�ƪǁǐ.ɓ�ɖBHɗ.ǂŋƞå±Bǭ 4əÙ 8  -Ƭ�ɚ

T0 �< T2 -��( BH / Type 1 �< Type 4 .�3(.Ǔ-�
(ő

ħ-żā�"ɖ Type 1 * Type 3 / P < 0.05əType 2 * Type 4 / P < 
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0.01 ɗɚ T0 �< T1 -��( BH / Type 1 �< Type 4 .�3(.Ǔ-

�
(őħ-żā�"ɖ Type 1 * Type 3 / P < 0.05əType 2 * Type 4 / 

P < 0.01 ɗɚ T1 �< T2 -��( BH / Type 2 * Type 4 .6őħ-żā

�"ɖ P < 0.01 ɗɚ 

� ÃǓ-��>Ñ�ȏǁǐ.ɓ�ɖGHɗ.ǂŋƞå±Bǭ 4əÙ 9-Ƭ�ɚT0 

�< T2 -��( GH / Type 1 �< Type 4 .�3(.Ǔ-�
(őħ-

żā�"ɖ Type 1 * Type 3 / P < 0.05 əType 2 * Type 4 / P < 0.01 ɗɚ 

T0 �< T1 -��( GH / Type 1 �< Type 4 .�3(.Ǔ-�
(ő

ħ-żā�"ɖ Type 1 * Type 3 / P < 0.05əType 2 * Type 4 / P < 

0.01 ɗɚ T1 �< T2 -��( GH / Type 2 * Type 4 .6őħ-żā�

"ɖ P < 0.01 ɗɚ 

� T0 �< T1 ə T1 �< T2 -��(.Ñ�ƪǁǐ.ǂŋƞå±ȪɖΔBH

ɖT0-T1ɗə  BHɖT1-T2ɗɗ. 4 Ǔȯ.űȑǃŜBǭ 5əÙ 10ə11 -Ƭ�ɚ

ΔBHɖT0-T1ɗ-Ȱ�(/əType 1 ə Type 2 ə�;2 Type 3 /ĊÜ 0.1 mm 

.żā)�%".-ý�ə Type 4 /ĊÜ 0.5 mmżā�ə�. 3 Ǔ*űȑ�

(őħ-è�
żāBƬ�"ɖ P < 0.01 ɗɖÙ 10ɗɚΔBHɖT1-T2ɗ-Ȱ�(

/əType 1 p Type 3 /ĊÜ 0.0 mm)ə Type 2 /ĊÜ 0.1 mmżā�"

.-ý�ə Type 4 /ĊÜ 0.4 mm żā�ə�. 3 Ǔ*űȑ�(őħ-è�
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żāBƬ�"ɖ P < 0.01 ɗɚ5"əType 2 .żāȪ/ Type 3 *űȑ�(őħ

-è�
�*,%"ɖ P < 0.01 ɗɖÙ 11ɗɚ 

� T0 �< T1 ə T1 �< T2 -��(.Ñ�ȏǁǐ.ǂŋƞå±ȪɖΔGH

ɖT0-T1ɗə  GHɖT1-T2ɗɗBǭ 5 -Ƭ�ɚΔGHɖT0-T1ɗ-Ȱ�(/ə Type 

1 * Type 3 /ĊÜ 0.1 mm ə Type 2 /ĊÜ 0.2 mm żā�".-ý� 

Type 4 /ĊÜ 0.5 mm żā�ə�. 3 Ǔ*űȑ�(őħ-è�
żāBƬ�

"ɖP < 0.01ɗɖÙ 12 ɗɚΔGHɖT1-T2ɗ-Ȱ�(/ Type 1 * Type 3 /ĊÜ 

0.0 mm )ə Type 2 /ĊÜ 0.2 mmżā�".-ý�ə Type 4 /ĊÜ 0.4 

mm żā�ə Type 4 /�. 3 Ǔ*űȑ�(őħ-è�
żāBƬ�"ɖP < 

0.01ɗɚ5"əType 2 .żāȪ/ Type 1 ə Type 3 *űȑ�(őħ-è�


�*,%"ɖP < 0.01ɗɖÙ 13 ɗɚ 
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ǔû 
 

� ȭŔƞ,Foajo]ÌØǁǐ.ö÷-/əÞ��?"Foajo]�.Ñ

�-ā,�*8 1.5 � 2.0 mm .·�.ƪǁǐ�ôÛ�>�*�Ģǵ)�>

*áË�?(
> 2,3,4ɚǫ©ţŞ)Foajo]�Þ�|÷ȥ�.ɑȪ�uȍ�ə

Foajo]�Ñ�ƪǁǐ.·6� 1.5 mm BtÕ>�*�|ĥ�?>âÄə

 .ç�-ɑȚĬǫ��ƒ�?>ɚFoajo]Ñ�ȏǁǐ-&
(/ə .·

6�ǧ
*ǫĚ-Ñ�ǁǐ.Ê½�Ƒ�9�
 23*ǺA?(�=ə±ɍ©Ŭȥ

ƶ.üǒɆß-ȏǁǐȗǏ�Ƒ�>*Ǧ��üǒģ�Ľ,A?əĤǕ. QOL 

/�t�>ɚ  �)əFoajo]ÌØǁǐ.ö÷-Ģǵ,Ñ�ȏǁǐ.·6

-&
(Ŧ
,ƩƳ�ǪA?(
>�əȏǁǐ.÷Ȫǿ��;2ÌØǁǐ.ǂ

ŋƞå±.ǿ��×ȼ)�>�*�<əFoajo]ÌØǁǐ.ö÷-Ģǵ,

ȏǁǐ.·6-Ȱ�(.QoWoRU/ĝ<?(
,
ɚ�?5)-áË�?

(
>Ñ�ȏǁǐ.·6.LZ]K_�-/ə1.0 mm *�>8. 5,9ə 1.5 mm 

*�>8. 6ə 2.0 � 3.0 mm *�>8. 7 ��>ɚ�.�$əLZ]K_�

B 1.0 mm �>
/ 1.5 mm *�>šĲ*�(éƄŬÌØŬǗ.·6BȌɂŷ

ǯǑBƒ
(ǻŽ�"áË 10,11 -��>·6.ĊÜ�B��(
>�əéƄŬ

ŬÌǁǐ*Foajo]ÌØǁǐ-/ǁǐõƞəĖĩõƞ,ćƙ��>�*�
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áË�?(�= 24,25,26əéƄŬ-��>ŬǗȗǏBİ§�>ȏǁǐ.·6/Fo

ajo]ÌØȏǁǐ.ȗǏBİ§�>��)/u´£)�>�*�áË�?(


> 12ɚFoajo]ÌØȏǁǐ.·6*Foajo]ɉȥȓǎɑ.ǂŋƞÊ

½ȪBǿ��"áË)/əFoajo]�Þ�Įǫŋ.ȭȐŇÇ.ȏǁǐ.·

6� 2.0 mm �< 3.0 mm �±ôÛ�?0ɉȥȓǎɑÊ½Ȫ�őħ-İ§�?

>*áË�?(
> 13,14,15 �əɉȥȓǎɑ.ǂŋƞå±/\oYlIZNUǌ

Ɩ�±)ǿ��?(�=əüǒƞ-ǿ��3�Ñ�xêȥ.ƪpȏǁǐĖĩ.ǂ

ŋƞå±.ǿ�/ǪA?(�<�əǿ�Ŕȯ8 1 ċȯ-ȵ<?(
>ɚ  

ȔċəŬƯFoajo]ŵƝ-Ⱥ�( CBCT �Č�ƒ
<?(
>ɚ�?5

) CBCT /y-ɑ9ŬBxġ*�"ƪǁǐ.ǿ�-ƒ
<?>�*�4*C

+)�%"�ə¿Ǜ©Đ-QZ]onqlBĵ��ə¿ÑpɇƻǜBĸȷ�"Ɖ

ĩ)ĿėBǪ��*)Foajo]�Ñ�.ƪǁǐ�;2ȏǁǐ.Ļ¢BÅŋ

-Ǫ��*�ÀǙ*,%" 18ɚ5"ə CBCT Ɩ�±).Ž÷.ƼĎə ƍģ�

;2ūƫĎ-&
(8ÓɌ,
�*�áË�?(
> 18,27ɚ �)ŖƩƳ)/ə

øɐ 1 -( CBCT Bƒ
ə ŏǀ±ȥťȚǯƥĚ 1 ċȯ-��>Foajo

]�Ñ�ǁǐ.ǂŋƞå±Ȫ.ǿ�BǪ
əŏǀ±ȥťȚǯƥŋ-Ƌĝ�3�

Ñ�ƪpȏǁǐ.·6.LZ]K_�BţΔ�"ɚøɐ 2 )/əøɐ 1 )ĝ<

?"LZ]K_�Bƒ
(əŦ
,Ɯ�BÑ�ǁǐ.ņɀĖĩ£ɎBǪ
əŏǀ
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±ȥťȚǯƥĚ 2 ċȯ-��>ǂŋƞå±.ǿ�BǪ%"ɚ 

 

øɐɛɝÊ½�Ƒ�>Foajo]�Ñ�ƪpȏwǁǐ.LZ]K_�.Ŵ÷ 

CBCT Ɩ�ǻŽ.ţǕ��ɋģ�;2ţǕȯ�ɋģ/ə�3(.Ž÷Ʉơ-

�
(ƾ�ƣȰ�Ń� 0.8 BȌ�(�=ə�?"�ɋģBő�(
>*ǔ�<

?>ɚrǡƞ- CBCT /ƪǁǐ.Ļ¢Ǚ*űȑ�(ȏǁǐ.Ļ¢Ǚ��
*�

?(
>�ə¿ÑpɇƻǜBĸȷ�( CBCT BĿė�>�*)Foajo]�ə

Ñ�ƪǁǐəÑ�ȏǁǐBŉƦ-²¦�>�*�)�"ɚ 

ŏǀ±ȥťȚǯƥĚ 1 ċȯ).Ñ�ƪǁǐ.ɓ�.ǂŋƞÊ½Ȫ� 0.2 mm 

�±.8.BÊ½�=ə 0.2 mm ŕž.8.BÊ½,�*�ə T0 ŋ. BW �

;2 GW BțǇåŃ*�( ROC ŎǌBĻ¢�"ɚ AUC �/ ?!?�

0.74ə 0.66 *,=ə AUC �.űȑ�<Ñ�ƪǁǐ.ɓ�.Ê½.őƃBǾ

ņ�>��)ə BW �;=�ɋģ.ɓ
Ž÷Ʉơ)�>�*�ŉ<�*,%"ɚ

5"əBW . ROC Ŏǌ�<əÑ�ƪǁǐ.ɓ�.ǂŋƞÊ½�Ƒ�> BW .

LZ]K_�*�( 1.6 mm �ŏȣ)�>*Ʒ¢�?"ɚéƄŬŬÌǁǐ-�

�>Ŭŧɑ/ɑǜ��;2Ŭšǜ�.¼Ň�<ǩŹ�ǄB¾�(
>�əFo

ajo]�ÌØ-�
(/Ŭšǜ�ôÛ��əɑǜ��<.6.şɏ�Ǆ*,

>ɚÑ�ƪǁǐ.ɓ�Bǈĳ�>��)ƪǁǐ-�°�?>ɑɒǁǐ�<.ş
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ɏ�ǄBƫ��>-/əƪǁǐ.·6BƋĝ�>Ģǵģ��>8.*ĺû�?

>ɚ�?5)-áË�?(
>Foajo]�Ñ�-Ƌĝ�3�ƪǁǐ.ÑǠ

ƞ·6-Ȱ�(/ƽ 1.5 � 2.0 mm Ģǵ)�>*�>áË�ç
 2,3,4ɚ .ǘ

Ō*�(əFoajo]�-E^Z]fo]�ǯƥ�?"Ěə 1 ċȯ) ƽ 1.5 

mm .ƠƉɑÊ½�Foajo]�ɉȥ-Ƒ�>*�>áË 28 ��>ɚ ŖƩ

Ƴ-��> BW .ŏȣLZ]K_�/ 1.6 mm )�=əÑ�ƪǁǐ.ÑǠƞ

·6 1.5 � 2.0 mm *
�Ř�Bž"�"ǃŜ*,%"ɚ ŖƩƳ)ǿ�ýȆ

*�"Foajo]�/Ĝř. Butt joint .țǃŦēBő�>8.)/,�ə

Foajo]Ę;=E^Z]fo]Ę�Ā��Foajo] - E^Z]fo]

ĹÄȥ*æƗ*.ȎȻB;=ƫ��9�
 Platform switching .țǃŦēB

ő�>Foajo]�)�>ɚPlatform switching / Butt joint *űȑ�>*

ÌØǁǐ.ǂŋƞÊ½�İ§�?>�*�áË�?(
> 29ɚ  Platform 

switching Bő�>Foajo]�-�
(/əǂŋƞɑÊ½.İ§-/´£

,·6.ȏǁǐ.ƫ��Ģǵ)�>*�>áË 30,318�=əFoajo]ÌØ

ǁǐĖĩ/ȏǁǐ8É7"ǿ�BǪ�Ģǵ��>*ǔ�<?>ɚ 

Ñ�ȏǁǐ.·6-Ȱ�>ǿ�*�(əŏǀ±ȥťȚǯƥĚ 1 ċȯ).Ñ�

ȏǁǐ.ɓ�.ǂŋƞÊ½Ȫ� 0.2 mm �±.8.BÊ½�=ə 0.2 mm ŕž

.8.BÊ½,�*�ə T0 ŋ. BW �;2 GW BțǇåŃ*�( ROC Ŏ
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ǌBĻ¢�"ɚ AUC �/ ?!?� 0.58ə 0.73 *,=ə AUC �.űȑ�

<Ñ�ȏǁǐ.ɓ�.Ê½.őƃBǾņ�>��)ə GW �;=�ɋģ.ɓ


Ž÷Ʉơ)�>�*�ŉ<�*,%"ɚ5"əGW . ROC Ŏǌ�<əÑ�ȏ

ǁǐ.ɓ�.Ê½�Ƒ�>Ñ�ȏǁǐ.·6.ŏȣLZ]K_�/ 2.5 mm *

Ʒ¢�?"ɚ©ȕ�";�-əFoajo]�ÌØǁǐ.ǂŋƞÊ½.İ§-ȏ

ǁǐ�Ȱ��(
>*�>áË�ŏȔä¬�(
>ɚ .ƎȂǘŌ/ə�đ,é

ƄŬ-ôÛ�>ƑƇõƞĉĘ ɖƽ 1.0 mm .ĹÄ±Ɵă�;2ƽ 1.0 mm .

ǃÄǁǐăɗ�¿Ǜ��<.ƛ¸�9ƙƇ.��-ý�>ȲĞũť*�(ũǙ

�(
>*�>áË 32�<əFoajo]ÌØǁǐ-�
(8ÅŦ-ƑƇõƞ

ĉĘBƫ��3�)�>*�>QoWa]-à'
(
>ɚƑƇõƞĉĘ/é

ƄŬ�;2Foajo]�ȭȐŇÇ.ȏǁǐ.ɓ�)�=əƈ-Foajo]

�ÌØȏǁǐ-�
(/ .ɓ�Bǈĳ�>"7-ÑǠƞ,·6�Ģǵ)�>

*áË�?(
> 33ɚFoajo]�Ñ�ȏǁǐ.ɓ�*·�Bǿ��"ƩƳ

)/əƽ 1ɝ1.3 � 1.5 .űƌ)�%"*áË�?(
> 33,34ɚrŇəéƄŬ

-��>Ñ�ȏǁǐ.ɓ�*·6Bǿ��"ƩƳ)/ .űƌ/ƽ 1.5ɝ1 *

�?(�= 35əFoajo]�Ñ�ȏǁǐ.ɓ�Bǈĳ�>"7-/éƄŬ;

=8;=·6.�>ȏǁǐBƋĝ�>Ģǵģ��>*ǔ�<?>ɚ Linkevicius 

</Foajo]�Þ�ȥ�.ȏǁǐ.ȭȐŇÇ.·6BǻŽ�əLZ]K_
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�B 2.0 mm *�(·
Ǔ�;2ǧ
Ǔ-£Ɏ�ə±ȥťȚǯƥĚ 1 ċȯ-

��>Foajo]�ɉȥɑÊ½ȪB\oYlIZNUǌƖ�±)ǿ��əȏ

ǁǐ�·
Ǔ/ǧ
Ǔ*űȑ�(őħ-ɉȥɑÊ½Ȫ�è�
�BƬ�"*á

Ë�(
> 13,15ɚ5" Mailoa </əšƸŵƝƒ_DFlBƒ
(Foajo

]�Ñ�ȏǁǐ.ÑǠƞ·6BǻŽ�əLZ]K_�B 2.0 mm *�(·
Ǔ

�;2ǧ
Ǔ-£Ɏ�əǧ
Ǔ/±ȥťȚÑ�xêȥ.ǂŋƞ,ȏǁǐȗǏȪ

�·
Ǔ*űȑ�(;=è�
�BƬ�"�*BáË�(
> 36ɚ�?<.Ʃ

Ƴ)ƒ
<?"LZ]K_�/ Berglundh <-;>®Ƈøɐ 37).ȏǁǐ.

LZ]K_�Bºǔ*�(�=əȏǁǐ.·6*ÌØǁǐ.Ê½ȪB©Ç�-

ȁŞ�"Ńā,
ƩƳ)/�>�ə
�?.ƩƳ8ýȆ/y-èǟŬȥ.Fo

ajo]�)�>�*əƪǁǐ�;2ȏǁǐ.Ê½ȪBǿ��>àſ�ƙ,>

�*əLinkevicius <.ȁŞ 13,15 /ǿ�Ŕȯ� 1 ċȯ-ȵ<?(�=ə5" 

Mailoa <.ȁŞ 36)/ǿ�Ŕȯ�ĊÜ 7.6 � 4.3 ċ*è��0<&
(
>

�*�<əŖƩƳ.ǃŜ*.ūƫ,űȑ/×ȼ)�>ɚ5"ə©ȕ�"Foaj

o]ÌØȏǁǐ-Ȱ�>ƨǶ/y-ƑƇõƞ�ɀ�<.ǔû�<ĝ<?"8.

)�>�əüǒƞ�ɀ�<.ǔû*�(əFoajo]��;2E^Z]fo]

.ȫĂǣαȟBİ§�>��)Ñ�ȏǁǐ.·6B 2.0 mm �±ƫ��3�)

�>*�>áË 38,398�=əøɐ 1 )ĝ<?"LZ]K_� 2.5 mm /�.
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Ř�Bž"�(�=üǒƞ�ɀ�<.ǵų-8ǖ��>8.)�>*ǔû�?

>ɚ 

Foajo]ÌØǁǐBǂŋƞ-ǿ��>�*/×ȼ)�=ə�?5).á

Ë)/ .ǿ�-ùǷģ-z�
ĮŶ�ƒ
<?(
"=əàſ�ōŊ)�>

�:�-Ƒ�ǁǐ)�>éƄŬ.ÌØǁǐ.Ɖĩ�<ĝ<?"ĴŨBFoaj

o]�.ÌØǁǐ.Ɖĩ-ĕ(/7(ǂŋƞå±Bǿ��(
>ȁŞ�ç
ɚ

5"ə�?<.ȁŞ;=ĝ<?"ĴŨ� .55ǝčƞ-ƒ
<?(
>�*

8ç�əFoajo]�ÌØǁǐ.ǂŋƞå±B;=ūƫ-|Ž)�>ǾņĮ

Ŷ-&
(
5#ǅr�?"Ƕǹ/ĝ<?(
,
 7,8,40ɚŖƩƳ.;�-Fo

ajo]�ajZ]_Jqembl-��>Ñ�ƪpȏwǁǐ.ÑǠƞ·6*

ÌØǁǐ.ɓ�.ǂŋƞÊ½Ȫ.ȰțBÅrņɀ±)ə�&År.àſ�<ǿ

��"áË/ƍŋƁ)Ƕĕ"<,
ɚ5"əƑ�-��>Foajo]�ÌØǁ

ǐ.ǂŋƞå±Ȫ-ý�>ǾņŗŅ*�(Foajo]�Ñ�ƪpȏwǁǐ.

ÑǠƞ·6Bǿ��"áË8ƍŋƁ)/Ƕĕ"<,
ɚ�"�%(əøɐ 1 )

ĝ<?"Foajo]�Ñ�ƪǁǐ.LZ]K_� 1.6 mməFoajo]�

Ñ�ȏǁǐ.LZ]K_� 2.5 mm /ə®Ƈøɐ�>
/éƄŬÌØǁǐ.Ɖ

ĩBºǔ*�"LZ]K_�;=ɓ
�ɋģBő�(
>*ǔ�<?ə±ɍ©

Ŭȥ�;2ĀǟŬȥ-��>Foajo]ŵƝ.ǫ©ǾņBǪ�ȺəFoaj
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o]�.ÑǠƞ�ǑȰ�BŴ÷�>��)őƒ,Ǿņàſ*,>8.*ǔ�>ɚ 

 

øɐ 2ɝņɀĖĩ¦-6"Foajo]�Ñ�ǁǐ.ǂŋƞå± 

�?5).áË)/əFoajo]�Ñ�-ôÛ�>ƪpȏwǁǐBÅŋ-ə

�&Årņɀ±)ǿ��>ĮŶ-z��əƪǁǐ�;2ȏǁǐB¦
.Ʉơ*

�(ǿ��(
>8.�èçŃ)əƈ-ȏǁǐ-Ȱ�(/Ž÷àſ�;2Ž÷

ĮŶ.�ɋģp ƍģ�ÓɌ*,%(
" 12ɚ �)əŖƩƳ)/Þ��?"F

oajo]�ajZ]_JqemblBàſ*�əƪpȏwǁǐ.ÑǠƞ,·6

*ȭȐŇÇ.ɓ�.ǂŋƞå±BÅrņɀ±)ə�&År.àſ�<ǿ��"ɚ 

 T0 �< T1 -��(. 1 ċȯ)/ə
�?.Ǔ-�
(8ƪpȏwǁǐ.

ɓ�/őħ-żā�əƪpȏwǁǐ*8-ǧ
Ǔ/�. 3 Ǔ*űȑ�(őħ-

è�
Ê½ȪBƬ�ǃŜ*,=əFoajo]ÌØǁǐ�ǧ
*ǂŋƞ,ǁǐ

Ê½Bȋ��9�
*�>ȟ¹.áË 23,41Bǰ��>ǃŜ*,%"ɚ5"əŏ

ǀ±ȥťȚǯƥĚ 1 ċĚ�ȴ.ə T 1 �< T 2 . 1 ċȯ)/əType 1 9 

Type 3 .;�,Ñ�ȏǁǐ�·
Ǔ/ Type 2 9 Type 4 .;�,Ñ�ȏǁ

ǐ�ǧ
Ǔ*űȑ�(Ñ�ƪpȏwǁǐ.Ê½Ȫ�Ā�
ǃŜ*,=ə·
Ñ�

ȏǁǐ.ôÛ�Foajo]ÌØǁǐ.ǂŋƞÊ½Bİ§�"*�>áË

13,14,15,42,43,44*rǞ�"ǶǹBƬ�8.*,%"ɚ 
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Foajo]ŵƝ.ĬÈB¥÷�>Ʉơ*�(əFoajo]�ɉȥ.ǂŋ

ƞɑÊ½�;2ÌØƻǜ.ȗǏ���<?>ɚFoajo]�ɉȥɑÊ½.ȝ

Ǫ-�%"ÌØƻǜ.ȗǏ/Foajo]�ǭɀ.ȫĂǣ�¿Ǜ�-Ⱦ¢�ə

üǒƞ,Ä�ƜB8"<�#�)/,�əÌØȏǁǐ.ȗǏ-;=ƑƇõƞ-

8Foajo]�ǭɀ.Ĩŝ�răȝǪ�9�
Əã*,>ɚFoajo]ŵ

Ɲ.Ĭ«àſ.Ȩǵ,Ʉơ.r&*�(əɉȥɑÊ½Ȫ/ũǙȮïĚ 1 ċȯ) 

1.5 mm ŕžə ?�ȴ. 1 ċ�*- 0.2 mm ŕž-İ§�?>3�)�>

*�?(
> 20,28ɚKZWKFo[OmqSio�"Foajo]��æƗ)

�>¿Ǜ�*~ș�>*əFoajo]ÌØ.ƑƇõƞĉĘ.ťƹ**8-ɉ

ȥɑÊ½�Ƒ�ï7> 24ɚ ?�ȴ/ÎÄȇǤ-;%(Ƒ�>Foajo] – 

E^Z]fo]ĹÄȥ-��>dFNnMhZa�<.ƿǥĨŝ9`jZSo

OÚ-;>ũŢƞU]mU-;%(ɉȥɑÊ½�Ǎě)/�>�ǆǇ�>*�

?(
> 45ɚŖƩƳ-�
(/əņɀĖĩ-;=£Ɏ�" 4 Ǔ
�?-�
(

8ŏǀ±ȥťȚǯƥĚ 1 ċȯ*űȑ�( ?�ȴ. 1 ċȯ).ƪpȏwǁǐ

.Ê½Ȫ/żā�(�=əFoajo]�Þ�Įǫ-;>æƯƞ�Ǵ�;2±

ȥťȚǯƥĚ.ƑƇõƞĉĘ.ťƹĚər÷.ŔȯBǂ(ÌØǁǐ/�>ƱĎ

ö÷�>�*BƬÐ�(
>ɚ±ȥťȚǯƥĚ 1 ċĚ�ȴ-�
(/əǧ
ȏ

ǁǐBő�> Type 2 ə Type 4 /ə·
ȏǁǐBő�> Type 1 ə Type 3 *
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űȑ�(ƪpȏwǁǐ.Ê½Ȫ�őħ-è�
�BƬ�(�=əÑ�ƪpȏwǁ

ǐ.;=ȭŔ-A"%"ǈĳpö÷-·
ȏǁǐ.ôÛ�Ȱv�(
>ÀǙģ

��>ɚ"#�əFoajo]ÌØǁǐ.ö÷-Ȱv�>Öó*�(əǸ±ƻǜ

.ôÛ 46,47ə¿ǛǬƑƉĩ 48əE^Z]fo].ƥǚÕŃ 49,+�áË�?(

�=əŖƩƳ-�
(/�?<.Öó/ǿ�Ʉơ-¬�<?(
,
ɚ5"əF

oajo]�Þ�ĮǫBǪ%"ǫǕ.Ń/ 8 Æ)�=əFoajo]�Þ�Į

ǫ.æƯǫē�ǅr�?(
,
�*�<ə�?<.Öó.0<&��ǫĚ.

ǃŜ-�=B8"<�(
>ÀǙģ/È÷)��ə�Ě/�?<.Ʉơ8ǔĪ

�";=çɀƞ,ǿ��Ģǵ)�>*ǔ�<?>ɚ 

ŏĚ-əŖƩƳ)/əFoajo]�Ñ�ƪpȏwǁǐ.ǂŋƞå±Bǿ��

>��)əFoajo]�.ǭɀģƉ9țǃŦēƶ.Ř�Bǅr�əÑ�ǁǐ.

ņɀĖĩ.ȡ
-ƥơ�(ţΔBǪ%"ɚ�Ě/əŖƩƳ)/ţΔɄơ-É5?

,�%"ĤǕ.Ǹ±ƻǜə¿ǛǬƑƉĩəÎÄəƪpȏwǁǐ.ȉ,+Foaj

o]ÌØǁǐ.|Ě-ȰA>ÖóBÉ7(ţΔBǪ��*)əŏǀ±ȥťȚǯ

ƥĚ-ÌØǁǐ�ȭŔ-A"%(ǈĳpö÷�əǢì,|Ě�ĝ<?>ĴŨ.ƫ

ƴ�Ŕę�?>ɚ 
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ǃȂ

 

� ŖƩƳ-�
(ə CBCT Bƒ
"±ɍ©Ŭȥ�;2ĀǟŬȥ-��>Fo

ajo]�Ñ�ƪpȏwǁǐ.ǂŋƞå±.÷Ȫǿ�BǪ
ə�t.ǃȂBĝ"ɚ 

1. ŏǀ±ȥťȚǯƥŋ.Foajo]�ajZ]_Jqembl-��>Ñ

�ƪǁǐ.ÑǠƞ·6.LZ]K_�B 1.6 mm *�"*�-Ñ�ƪǁǐ

.ɓ�.Ê½.őƃ-ý�>ŏ8ɓ
ǾņƼĎɖĨĎ 0.83əƈƙĎ 0.63ɗ

�ĝ<?"ɚ5"əÑ�ȏǁǐ.ÑǠƞ·6.LZ]K_�B 2.5 mm *

�"*�-Ñ�ȏǁǐ.ɓ�.Ê½.őƃ-ý�>ŏ8ɓ
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2. ŏǀ±ȥťȚǯƥĚ 2 ċȯ-��>ÝƢƞ,ƪǁǐĊÜÊ½Ȫ�;2ȏǁ

ǐĊÜÊ½Ȫ/ə Type 1 ɖƪpȏǁǐ*8-LZ]K_��±.Ǔɗ�

*8- 0.1 mmə Type 2 ɖƪǁǐ�LZ]K_��±)ȏǁǐ�LZ]

K_�ŕž.Ǔɗ � ?!? 0.3 mm ə 0.4 mmə Type 3 ɖƪǁǐ�

LZ]K_�ŕž)ȏǁǐ�LZ]K_��±.Ǔɗ�*8- 0.1 mmə 

Type 4 ɖƪpȏǁǐ*8-LZ]K_�ŕž.Ǔɗ� ?!? 0.9 mmə 

0.8 mm )�%"ɚ5"ə Type 4 /ə�. 3 Ǔ*űȑ�(ƪpȏǁǐ*

8-őħ-è�
Ê½ȪBƬ�"ɚ 
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3. ŏǀ±ȥťȚǯƥŋ-Foajo]�Ñ�-·
ƪǁǐ�;2·
ȏǁǐ

�ôÛ�>�*)əŏǀ±ȥťȚǯƥĚ 2 ċȯ-��>Ñ�ǁǐ.Ê½�

İ§�?>ÀǙģ�Ƭ�?"ɚ 
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Ù 3  Foajo]�Ñ�ǁǐ.ņɀĖĩ£Ɏ 

ÃņɀĖĩ£Ɏ.�ǭ�BƬ�ɚ 

,�ə CBCT Ɩ�/ ?!? T0ɖŏǀ±ȥťȚǯƥŋɗ-Ŀė�"8.)

�>ɚ 

Type 1 ɝÑ�ƪpȏwǁǐ*8-LZ]K_��±.8. 

Type 2 ɝÑ�ƪǁǐ/LZ]K_��±#�əÑ�ȏǁǐ/LZ]K_�ŕ

ž.8. 

Type 3 ɝÑ�ƪǁǐ/LZ]K_�ŕž#�əÑ�ȏǁǐ/LZ]K_��

±.8. 

Type 4 ɝÑ�ƪpȏwǁǐ*8-LZ]K_�ŕž.8. 
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�	��� �������� �������� �������� ��������

�	��� �������� �������� �������� ��������
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Ù 4  ŏǀ±ȥťȚǯƥĚ 1 ċȯ-��>Ñ�ƪǁǐ.ɓ�.Ê½.őƃ* 

T0 ŋ. PL -��> BW *.ȰțBƬ� ROC Ŏǌ 

ɔǌɝROC Ŏǌ-��> Youden IndexɖĨĎ – �ȸģƌ�ŏè*,>�ɗ

BƬ�Ƣǌ 
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Ù 7  ŏǀ±ȥťȚǯƥĚ 1 ċȯ-��>Ñ�ȏǁǐ.ɓ�.Ê½.őƃ*
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Ù 8  ņɀĖĩ-;%(£Ɏ�" 4 Ǔ-��>Ñ�ƪǁǐ.ɓ�ɖ BH ɗ.
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BHɝFoajo]�Ñ�ƪǁǐ.ȭȐŇÇ.ɓ� 

T 0ɝŏǀ±ȥťȚǯƥŋ 

T 1ɝŏǀ±ȥťȚǯƥĚ 1 ċǂȟŋ 

T 2ɝŏǀ±ȥťȚǯƥĚ 2 ċǂȟŋ 

Type 1 ɝÑ�ƪpȏwǁǐ*8-LZ]K_��±.8. 

Type 2 ɝÑ�ƪǁǐ/LZ]K_��±#�əÑ�ȏǁǐ/LZ]K_�ŕ
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Ù 10  Δ BHɖT0-T1ɗ.ǂŋƞå±Ȫ 
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Ù 11  Δ BHɖT1-T2ɗ.ǂŋƞå±Ȫ 

Type 1 ɝÑ�ƪpȏwǁǐ*8-LZ]K_��±.8. 

Type 2 ɝÑ�ƪǁǐ/LZ]K_��±#�əÑ�ȏǁǐ/LZ]K_�ŕ

ž.8. 

Type 3 ɝÑ�ƪǁǐ/LZ]K_�ŕž#�əÑ�ȏǁǐ/LZ]K_��

±.8. 

Type 4 ɝÑ�ƪpȏwǁǐ*8-LZ]K_�ŕž.8. 

Kruskal - Wallis ţ÷� Mann - Whitney U ţ÷ 

ɘɝ P ɞ 0.01 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0
Δ

B
H
�

T
1-

T
2 �
�

m
m
�

Type 1 Type 2 Type 3 Type 4

�
�

��



 44 

 
Ù 12  Δ GHɖT0-T1ɗ.ǂŋƞå±Ȫ 

Type 1 ɝÑ�ƪpȏwǁǐ*8-LZ]K_��±.8. 

Type 2 ɝÑ�ƪǁǐ/LZ]K_��±#�əÑ�ȏǁǐ/LZ]K_�ŕ

ž.8. 

Type 3 ɝÑ�ƪǁǐ/LZ]K_�ŕž#�əÑ�ȏǁǐ/LZ]K_��

±.8. 

Type 4 ɝÑ�ƪpȏwǁǐ*8-LZ]K_�ŕž.8. 

Kruskal - Wallis ţ÷� Mann - Whitney U ţ÷ 

ɘɝ P ɞ 0.01 
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Ù 13  Δ GHɖT1-T2ɗ.ǂŋƞå±Ȫ 

Type 1 ɝÑ�ƪpȏwǁǐ*8-LZ]K_��±.8. 

Type 2 ɝÑ�ƪǁǐ/LZ]K_��±#�əÑ�ȏǁǐ/LZ]K_�ŕ

ž.8. 

Type 3 ɝÑ�ƪǁǐ/LZ]K_�ŕž#�əÑ�ȏǁǐ/LZ]K_��

±.8. 

Type 4 ɝÑ�ƪpȏwǁǐ*8-LZ]K_�ŕž.8. 

Kruskal - Wallis ţ÷� Mann - Whitney U ţ÷ 

ɘɝ P ɞ 0.01 
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ǭ 1  ĤǕ. CBCT ĿėŘ� 

 

  

Field of ViewɖFOVɗ ƢĘ 102 mm × ɓ� 102 mm 

cNWlRFV 0.2 mm 

ƸȽÚ 80 kVp 

ƸȽŸ 7 mA 

Ŀėŋȯ 17 ư 
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ǭ 2  CBCT Ɩ�ǻŽ.ţǕ��ɋģ*ţǕȯ�ɋģ 

ǻŽȥ�ɝÙ 2ºƆ 

 

ǻŽɄơ 
ţǕ��ɋģ ICC (1,1) 

ɖN = 10ɗ 

ţǕȯ�ɋģ ICC (2,1) 

ɖN = 10ɗ 

BW 0.99 0.99 

GW 0.97 0.82 

BH 0.95 0.99 

GH 0.97 0.97 
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| 3 - 1  H� 2 � �� Type 1 �� Type 4 
!)�$�'�)�a� 

�� Fisher 
^oog\G�WQbe α=0.05 � 

†� Student 
 t \G�WQbe α=0.05 � 

KBL�
�� �8�U2L� – U�L� 

Type 1 �A6n(�,ux��������50+
y 

Type 2 �A6nux������50+
��A6�ux������5Yd
y 

Type 3 �A6nux������5Yd
��A6�ux������50+
y 

Type 4 �A6n(�,ux��������5Yd
y 

 

�c�k Type 1�n=11�  Type 2�n=14� Type 3�n=10� Type 4�n=10� P 5 
iP / FP�?�� 3 / 7 3 / 10 5 / 4 3 / 5 0.44 
KBL��`�† 57�42-74� 59�41-74� 58�19-74� 59�19-74� 0.75 

�1� 
�Z� 

-9_ 4 6 3 4 

0.31 
69_ 6 3 4 2 
f_ 0 1 2 1 

s*Iz_ 0 1 1 2 
s.Iz_ 1 3 0 1 

v�X�† 
�V� 

T0 - T1 11.9 ± 2.1 12.2 ± 1.8 14.1 ± 2.1 13.0 ± 1.6 0.35 
T1 - T2 13.3 ± 2.1 13.9 ± 2.4 13.0 ± 1.7 14.2 ± 2.6 0.56 
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| 3 - 2 

�� Fisher 
^oog\G�WQbe α=0.05 � 

‡� one-way ANOVA�WQbe α=0.05 � 

{M
 DP��JC7� GBR���R{4h� GBR + CTG���R{ ��w>uxq[{4h� IP�S_;TC7 

�' $'�3
#)�)
 NB p� Nobel Biocare p� ST p� Straumann p 

Type 1 �A6n(�,ux��������50+
y 

Type 2 �A6nux������50+
��A6�ux������5Yd
y 

Type 3 �A6nux������5Yd
��A6�ux������50+
y 

Type 4 �A6n(�,ux��������5Yd
y 

�c�k Type 1�n=11�  Type 2�n=14� Type 3�n=10� Type 4�n=10� P 5 

{M� 

DP 4 4 0 1 

0.07 
GBR 3 4 5 9 

GBR + CTG 3 3 3 0 
IP 1 3 2 0 

�' $'�3
#)

�)��Z� 
NB p 5 10 4 9 

0.10 
ST p 6 4 6 1 

�' $'�3
�N‡�mm� 11.6 ± 1.1 12.1 ± 1.0 12.3 ± 0.7 12.2 ± 0.7 0.71 
�' $'�3
lN‡�mm� 3.7 ± 0.4 4.1 ± 0.3 3.7 ± 0.4 4.0 ± 0.4 0.11 
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| 4  Ut+�]�}mO
�' $'�3A6ux
vTjE: 

� Friedman \G� Wilcoxon r=/�1\G� Bonferroni ~^���WQbe α=0.017 � 
T 0�Ut+�]�}mT 
T 1�Ut+�]�}mO 1 Lv�T 
T 2�Ut+�]�}mO 2 Lv�T 
BH��' $'�3 $����)"&!%�De��	A6nux
�� 
GH��' $'�3 $����)"&!%�De��	A6�ux
�� 
Type 1 �A6n(�,ux��������50+
y 
Type 2 �A6nux������50+
��A6�ux������5Yd
y 
Type 3 �A6nux������5Yd
��A6�ux������50+
y 
Type 4 �A6n(�,ux��������5Yd
y 
��P < 0.05  ���P < 0.01 

�c�k �cTX 
Type 1�n=11�  Type 2�n=14� Type 3�n=10� Type 4�n=10� 

Median [Max,Min] Median [Max,Min] Median [Max,Min] Median [Max,Min] 

BH (mm) 
T 0 2.8 [ 3.8 , 1.2 ] 2.3 [ 4.3 , 0.9 ] 1.0 [ 2.5 , -0.1 ] 1.2 [ 2.6 , 0 ] 
T 1 2.8 [ 3.7 , 1.1 ] 2.2 [ 4.0 , 0.7 ] 0.9 [ 2.4 , -0.1 ] 0.8 [ 2.2 , -0.6 ] 
T 2 2.7 [ 3.3 , 1.1 ] 2.1 [ 4.0 , 0.3 ] 0.9 [ 2.4 , -0.1 ] 0.5 [ 1.7 , -1.1 ] 

GH (mm) 
T 0 4.7 [ 6.3 , 2.7 ] 4.3 [ 6.0 , 2.7 ] 4.5 [ 5.0 , 1.8 ] 3.0 [ 4.3 , 0.8 ] 
T 1 4.7 [ 6.1 , 2.6 ] 4.1 [ 5.7 , 2.5 ] 4.4 [ 4.8 , 1.8 ] 2.4 [ 3.8 , 0.3 ] 
T 2 4.7 [ 6.1 , 2.6 ] 4.0 [ 5.6 , 2.4 ] 4.4 [ 4.6 , 1.8 ] 2.1 [ 3.4 , 0.1 ] 

��
��

��
��

��
��

��
��

����

����

����

����
����

����
����

����
����

����
����

����
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| 5  �' $'�3A6ux
vTj@<�
y�a� 

 Kruskal - Wallis \G� Mann - Whitney U \G� Bonferroni ~^���WQbe α=0.008 � 

T 0�Ut+�]�}mT 
T 1�Ut+�]�}mO 1 Lv�T 
T 2�Ut+�]�}mO 2 Lv�T 
�BH��' $'�3 $����)"&!%�De��	A6nux
��
E:� 
�GH��' $'�3 $����)"&!%�De��	A6�ux
��
E:� 
Type 1 �A6n(�,ux��������50+
y 
Type 2 �A6nux������50+
��A6�ux������5Yd
y 
Type 3 �A6nux������5Yd
��A6�ux������50+
y 
Type 4 �A6n(�,ux��������5Yd
y 
 

�c�k 
Type 1�n=11�  Type 2�n=14� Type 3�n=10� Type 4�n=10� 

Median [Max,Min] Median [Max,Min] Median [Max,Min] Median [Max,Min] 

Δ BH 
T 0 – T 1 0.1 [ 0.2 , 0 ] 0.1 [ 0.4 , 0 ] 0.1 [ 0.3 , 0 ] 0.4 [ 1.0 , 0.3 ] 
T 1 – T 2 � 0 [ 0.4 , 0 ] 0.1 [ 0.4 , 0 ] � 0 [ 0.1 , 0 ] 0.4 [ 0.7 , 0.2 ] 

Δ GH 
T 0 – T 1 0.1 [ 0.2 , 0 ] 0.2 [ 0.5 , 0 ] 0.1 [ 0.2 , 0 ] 0.5 [ 0.9 , 0.2 ] 
T 1 – T 2 � 0 [ 0.3 , 0 ] 0.2 [ 0.4 , 0 ] � 0 [ 0.2 , 0 ] 0.4 [ 0.5 , 0.2 ] 


