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ǑǺ 

 

ĊǗɆê7Q~ox~jžƠ8ɖƕĀƒ�ɏ3!25º�ɖĊǗƢ5DȌ7ɏ

3žƠǋŦ�ıǰ2#JIɗ)7+CɖľŶī5Q~ox~j�Mé©&Iřş

8ĸȦ5ȢĿ&Iıǰ�2I[1]ɗ1970 ę�³Ɉ@18ɖľŶȣ��Ăª5žơ

$+ī5Q~ox~j�Mé©&I!2��ǣ5ǨLJ03+�[2]ɖ1980 ęɂ

58ɖľŶ2Ðř5Q~ox~j�Mé©&IľŶīÂřé©�[3]ɖ1990 ę�

īÀ58ɖľŶīȑǉǕ�žơ$+Ǝķɖ2I38ľŶƹ5ȣ°Ƣ5Ɏ�ħĹ#

J+Ǝķ1Q~ox~j�Mé©&IŖşé©�ňÛ#JûC+[4]ɗ)7īɖ

2004 ę58Q~ox~j�é©řş�ɖľŶīÂřé©ɖŖşé©ɖ�F:Ȝ

Ġé©5°Ɍ#J[5]ɖ2008 ę7ìÖ5�30ɖ!JGé©řş8)J*J 95%

��7ɏ3ƕĀƒMƯ$03I[6]ɗ 

ľŶīÂřé©8ɖľŶ2Ðŕ5Q~ox~j�Mé©&I!21ĻǩÞŎ

Mƃď1�ɖ@+ɖľŶƹ7žơMĪ/ıǰ�43+CɖžƠşȭMƫǔ1�I

!2�GĴǚ52.07tygj�ô�ɖȢĿ#JIŲ��ð�03I[7][8][9]ɗ

$�$ɖǩī5ȑǉǕȕǔMĤ�ȍ!$ĊǗȸą�ƕ%IÁȶĳ�2I+CɖȠ

Ɩ#JIƟ�8ȳGJI2ìÖ#J03I[10][11]ɗ)7+Cɖǩī5Ǥú4Ċ

ǗĳMĮI!2�Ȼ$32�Ƅ#JIíÏɖľŶīÂřé©5ǋÏǉǕƳŪǩ
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M×Ɩɖ2I38Ŗşé©<7é©řş7òŚ�ņø#J03I[1][4][12]ɗ3�

/�7ŐƐìÖ5FI2ɖľŶīÂřé©5�30ĊǗƢ4žƠǋŦMēÌ&

IǰǇ7�/2$0ǩ¸7Ú£ŶůɎ7ǬȬ�Ń GJI[13][14]ɗQ~ox~

jžƠ�ă12IöƊŶ7Ú£ŶůɎ58ǬȬ�ƕ%03I!2�ô3�

[15][16]ɖǬȬ7ŝƉEħķ5ƨƣ$+ȝÅ7ŐƐ8ď43ɗǬȬ�Āå&Iľ

Ŷ¸Ú£ŶůɎ5ċ$0ɖľŶīÂřé©5ǋÏǉǕƳŪǩM×Ɩɖ2I38Ŗ

şé©MȠƖ$+Ɵ�5��IɖľŶ¸Ú£ŶůɎǬȬ7ħķ2ǩī7Q~o

x~j�Ú£ǉǕħķ5/30Ȁ�$+ìÖ8Āå('ɖľŶ¸Ú£ŶůɎ5

ǬȬ�Āå&IƟ�5�30ǩīǤú4ĊǗĳMĮI+C5ɖ3'J7ǩĢ�

Ƞ$03I�8ŗG�24.0343ɗ!7ƔƗ2$08ɖìÖ"25ǬȬ7ǻ

ƄœſɖǻƄ7ëƆƇ�Ɲ4I!2EɖžƠǋŦ7Ȁ���¿°12I!2�Ń

 GJIɗ 

ľŶ¸Ú£ŶůɎ7ǬȬħķ7ǻƄœſ8ɖȝÅ7ŐƐ53�/�ìÖ#J

03Iɗq�~\R~iP~Y[17][18]Eɖǩ�5o|�nMƖ30ǬȬMǻƄ

&Iœſ[19][20]8ɖǻƄ7ëƆ��ŗƩ12I+CɖǻƄ 7ŵƮĳ8�3ɗ

ľŶ¸5 Cone-beam computed tomographyɓCBCTɔMƖ30ǬȬMȀ�&Iœſ

[21][22]8ɖǻƄ 7ŵƮĳ8ɏ3[23]�ɖ!JG7ìÖ18ɖǻƄ7ëƆƇ5ľ

Ŷƹ7Êǥ£7ɎɁEɑǝ7Ĝȣɓ�ɋɎɔMƖ303ID77ɖľŶƹ7ħķ



 

3 
 

E�ɋɎ7ħķ8Ĵǚ"25õ��Ɲ4I!2�Gɖ!JG7Ƈ8ǻƄ7ëƆ

Ƈ2$0ı'$DȠ±18432Ǚ�GJIɗ 

)!1šƬƶ18ɖľŶ¸�F:ǩī7 CBCT MȦ6ÏL(ǻƄ&IĻſM

Ɩ3+ɗšĻſMƖ3I!21ɖľŶ¸7 CBCT ƙ¥i�d�5ɖĄȷ5é©

#J+Q~ox~j�2Ð�ħķ7Q~ox~juizMÐ��ǖ5ǽǖ&I

!2�Ëǜ24HɖQ~ox~juizMëƆ2$0ľŶ¸7ǬȬ7ǻƄMǨ

4!21Ú£ŶůɎ7ǬȬ7ëƆ½�F:ăȨ½�Ëǜ54I2Ǚ�+ɗ 

šƬƶ7ƣƢ8ɖCBCT ƙ¥i�dMȦ6ÏL(IĻſMƖ30ɖľŶ¸Ú£

ŶůɎ5ǬȬ�Āå&IĊǗɆê7Q~ox~jžƠ5�30ɖľŶīÂř�

F:Ŗşé©7ľŶ¸ŶůɎħķɖ)$0ǩī7Q~ox~j�Ú£ǉǕħķ

MīKÒ�50Ȁ�$ɖǩī7ȑǉǕȕǔȨ5Ĩɀ&Ißþ7ūΔMǨ4!2

12Iɗ  

šƬƶ8ɖõȯõāõāȴŶāƬƶƱ�ŶāȣÇ:Ŷāȣȱđƞȴ¡ƔüØ�

7ļȃMÉ�+�1Ǩ.+ɓļȃƜÍ R2 - E20ɔɗ 
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Ţő2œſ 

 

ǫɍǚ 

õȯõāŶāȣȱđƞȴÊǝǮǐƱ50 2011 ę 8 Ŝ�G 2019 ę 6 Ŝ@15

�ɋ¸Ŷȣ2I38ĎǡŶȣ5Q~ox~jžƠMÉ�+Ĵǚ 505 ÑMċȊ2

$+ɗ  

¼ÔëƆ8ɖ1 ) ľŶĦŕɖ@+8ľŶī 4 ț�G 16 ț@15ɖɎβĹ2Ð

ř5Q~ox~j�é©�ǨLJ03I!2ɖ2 ) ľŶ¸Ú£ŶůɎ5ǬȬ�Ā

å$03I!2ɖ3 ) h�k�_wQ~jɖoxgjmU�±^mhP~YMŝ

&IQ~ox~j��é©#J03I!2ɖ4 ) ãăĳ7�ȣŭβ�ǭƨ#J0

3I!2ɖ5 ) ĦȁŶ7ľŶ¸ɓT0ɔɖ�ȣŭβǭƨřɓT1ɔɖ�ȣŭβǭƨīǄ

1 ęǊȝī7ăşūǾřɓT2ɔ5 CBCT ŋĨ�ǨLJ03I!22$+ɗȵóë

Ɔ8ɖ1 ) ÝƋǚ12I!2[24]ɖ2 ) ǃĐƞ1ºƠ�7Ĵǚ12I!2[25]ɖ3) 

Ĳĳ7Ķŧĺǲ�ȃCGJI!22$+ɗ&=07ëƆMƅ+$+ 49 ÑɓƘĳə

19 Ñɖùĳə30 ÑɖĘæęɒə60.0 ± 14.0 ŷɔMšǸť7ǫɍǚ2$+ɗ 

 

Ǹť 1ɗľŶ¸Ú£ŶůɎ7ǬȬħķ7ǘȭȀ�  

1ɗǩĢ7Ȟ35FI°Ɍ 
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� ċȊ7Ĵǚ 49 ÑMé©řş7Ȟ35FH��7 3 ǘ5°Ɍ$+ɗ 

ľŶ2Ðŕ5�ŴĻǩMǨ.+ľŶīÂřé©ǘɓ�� I ǘɖƘĳə9 Ñɖù

ĳə11 ÑɖĘæęɒə61.5 ± 14.0 ŷɔ 

ľŶ2Ðŕ5�ŴĻǩMǨ3ɖǋÏǉǕƳŪǩM×Ɩ$+ǘɓ�� IC ǘɖƘ

ĳə5 Ñɖùĳ 9 ÑɖĘæęɒ 58.4 ± 15.2 ŷɔ 

ľŶī 4 ț�G 16 ț@17şȭľŶƹ7žơMĪ.+ī5�ŴĻǩMǨ.+

Ŗşé©ǘɓ�� E ǘɖƘĳə5 Ñɖùĳə10 ÑɖĘæęɒə61.8 ± 20.0 ŷɔ 

4�ɖE ǘ5�308ǋÏǉǕƳŪǩ8ǨLJ0343ɗ 

2ɗŋĨœſ 

CBCT 8 Alphard3030ɓŞŕ{~jZ~ĒŬɖ�ȤɔM�Ɩ$ɖŋĨţ�8Ǫ

1 5Ư&2�H5ǽă$+ɗŋĨř7Ĵǚ7ý»8Ğ�2$ɖQ~ox~j×á

ȑǉǕ7Ň¯7+C5ŋĨ¸5Q~ox~j�é©ȣ�7Êǝ¸ğȣ5[gj

~|�zMń©$ɖ�ȣŭβ�F:ȑǉǕ2ÊÚɖɇǁǞ�Ņǹ$43F45$

0ŋĨMǨ.+[26]ɗ 

3ɗǩ¸�ǩī7 CBCT 7Ȧ6ÏL(MƖ3+ǬȬ7ǻƄœſ 

� CBCT i�d7ƙ¥­ŭǀ�F: CBCT ƙ¥ǻƄ58ɖi_dzƙ¥ǾŒc

mjRSO Co DiagnostiXɓDental WingsɖCanadaɔMƖ3+ɗǩ¸�ǩī7 CBCT

7Ȧ6ÏL(8��7ĻɄ50Ǩ.+ɓâ 1ɔɗ  
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1 ) ŋĨ$+ CBCT i�dMD25ľŶ¸ɓT0ɔɖ�ȣŭβǭƨřɓT1ɔ5�

�I�Ŵ§ɋɎuizM�ǯ 

� 2 ) ēÌ£7Ƨƹ�ÿ�F:ɇɎƸȍ5Ȧ6ÏL(7ëƆƇMǽă$ɖT0 �

F: T1 7�Ŵ§ɋɎuizMȦ6ÏL( 

� 3 ) �Ŵ§ɋɎuiz7Ȧ6ÏL(M¶Ɩ$0ɖǩ¸7 CBCT i�d�5Ąȷ

5é©#J+Q~ox~j�2Ð�7�ǖ5Q~ox~juizɓ�� IMɔ

Mǽǖ#(ɖŻĘŒȿ�1Q~ox~j��İÇ:ŸĀŶ7�÷MȗIF

45Ŷ²ģMǽă$ɖIM 7oxgjmU�±MÔBŒȿM Axial Œȿ5

ǽă 

� 4 ) Axial Œȿ�5�30ɖŶ²ģ7Ņǒ2Ƥ�$ɖIM 7�İMȗȝ&IŒȿ

M Cross Sectional Œȿ5ǽă 

ƑĮ$+ Axial Œȿ�F: Cross Sectional ŒȿMƖ3ɖIM MëƆ2$0ľ

Ŷ¸7Ú£ŶůɎħķMȀ�$ǬȬMǻƄ$+ɗ  

Ȧ6ÏL(MǨ.+ɋɎuiz�1 IM Ðñ7�ǖȮ�M�Ŵ§Ƣ5ǻƄ$ɖ

CBCT 7Ȧ6ÏL(7ǂĝūǿMǨ.+ɗT1 �F: T2 7�Ŵ§ɋɎuizMƖ

30Ȁ�$+ CBCT 7Ȧ6ÏL(7ǂĝMâ 2 5Ư&ɗǻƄɃƣ8ɖIM 7ox

gjmU�±�İȭ7ȏȺəBase (mm)ɖIM 7¨ƻȭ7ȏȺəApex (mm)ɖIM 7

ȪȒÐñ74&ǷĝəAngleɓ(ɔ2$+ɗċȊ7Ĵǚ 49 Ñ�GƉ�ƈ5 10 Ñ
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7ĴǚMŀ¯$ɖ)J*J7Q~ox~j� 10 š5ċ$0ɖT1 �F: T2 7ɋ

Ɏuiz7Ȧ6ÏL(MǨ3ɖIM 7�ǖȮ�ɓBaseɖApexɖAngleɔMǻƄ$+ɗ

!7ɋɎuiz7Ȧ6ÏL(�F: IM 7�ǖȮ�7ǻƄMɖŀ¯$+Ĵǚ 10

Ñ5ċ$0Î15 Þ'/Ǩ3ɖĘæ Mƾ¯$+ɗCBCT 7Ȧ6ÏL(5FIȄ

Ĕ8ɖBaseə0.05 ± 0.02 mmɖApexə0.07 ± 0.03 mmɖAngleə0.21 ± 0.07 (12

Hɖɏ3ǂĝMŝ$03+ɗ  

4ɗľŶ¸7Ú£ŶůɎħķ7ǻƄ 

T0 7 CBCT i�dMŀ¯$ɖƙ¥ǾŒcmjRSO�50ľŶ¸7Ú£Ŷů

ɎħķMǻƄ$+ɓâ 3ɔɗ&=07ǻƄ8ɖé©#J+Q~ox~j�2Ð�

ħķ7 IMMÐ��ǖ5ǽǖ$ɖIMMëƆ2$0ƑĮ$+AxialŒȿ�F:Cross 

Sectional ŒȿMƖ30Ǩ.+ɗ 

ǻƄȣ�8ɖoxgjmU�±{pzMëƆ2$0ɖƑĮ$+ Axial Œȿ�5

�30ǻƄ$+Ú£ŶůɎ7ǬȬ7ȔȟİƢ4ėɓDWɔɖCross Sectional Œȿ�

5�30ǻƄ$+Ú£ŶůɎ7ǬȬ7Ɓ#ɓDHɔɖ�F: IM 7śDÚ£MëƇ

2&IŶŨ7ɇǢƢ4ėɓGAPɔɖ�F:Q~ox~j�7Ƚ¯ȨɓEHɔɖ2$

+ɗ 

ľŶ¸7Ú£ŶůɎħķ7ǻƄ5��Iūǚ¬�ɉĳɖūǚȭ�ɉĳ5/3

0ɖǆ¬ƥȮ�ŎɓInterclass Correlation Coefficient : �� ICCɔMƖ30ūΔ$
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+ɗūǚ 1 Ñ�Ɖ�ƈ5ċȊĴǚ�G 10 ÑɓQ~ox~j� 10 šɔMŀ¯$ɖ

)7Ĵǚ7 T0 �F: T1 7�Ŵ§ɋɎuiz7�ǯMǨ3ɖ�ǚ7Ȧ6ÏL(

Mƙ¥ǾŒcmj�50Ǩ.+ɗ�Ŵ§ɋɎuiz7Ȧ6ÏL(M¶Ɩ$0ɖT0

7 CBCT i�d�1ɖĄȷ5é©#J+Q~ox~j�2Ð�7�ǖ5 IM MǪ

Ư#(+ɗ!7 IM 7oxgjmU�±MÔBŻĘ4ŒȿM Axial Œȿ2$ɖ

Axial Œȿ�5�30ɖŶ²ģ7Ņǒ2Ƥ�$ɖIM 7�İMȗȝ&IŒȿM Cross 

Sectional Œȿ2$+ɗÎŒȿ�5�30ɖDWɖDHɖGAP �F: EH MǻƄ$

+ɗ!7ǻƄƖŒȿ7ǽă�F:ľŶ¸7Ú£ŶůɎħķ7ǻƄM)J*J 2 Þ

'/Ǩ3ɖūǚ¬�ɉĳMƾ¯$+ɗÐŮ5ɖūǚ 2 Ñ�Ɖ�ƈ5ċȊĴǚ�G

10 ÑɓQ~ox~j� 10 šɔMŀ¯$ɖǻƄƖŒȿ7ǽă�F:ľŶ¸7Ú£

ŶůɎħķ7ǻƄMµ15 1 Þ'/Ǩ3ɖūǚȭ�ɉĳMƾ¯$+ɓǪ 2ɔɗū

ǚ¬�ɉĳ5/30ɖICC 8 DW � 0.91ɖDH � 0.89ɖGAP � 0.87ɖ�F: EH

� 0.93 12.+ɗ@+ɖūǚȭ�ɉĳ5/30ɖICC 8 DW � 0.90ɖDH � 0.87ɖ

GAP � 0.89ɖ�F: EH � 0.94 12Hɖɏ3ūǚ¬ɖūǚȭ�ɉĳMŝ&I2

´Œ1�++Cɖ��7ǻƄ8 1 Ñ7ūǚ1Ǩ.+ɗ 

5.�  é©řş"27ľŶ¸Ú£ŶůɎħķ7Źȓ 

1 Ñ7ūǚ5FHɖé©řş7Ɲ4I 3 ǘ7ľŶ¸Ú£ŶůɎħķ7ÎǻƄɃ

ƣMǻƄ$ɖ3 ǘȭ5��IÎǻƄɃƣ7ŹȓMǨ.+ɗ 
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ǍǻǸť58 Kruskal-Wallis ūăMƖ3ɖɘǘȭ7Ęæ 7ŹȓMǨ3ɖĔ

�ȃCGJ+Ƀƣ5/30ɖBonferroni Ǯŵ7 Mann-Whitney 7 U ūă5F

IôȦŹȓMǨ.+ɗŝĵŻƆ8�= 0.017 2$+ɗ 

 

Ǹť 2ɗǩīQ~ox~j�Ú£ǉǕħķ7ǊřƢò½Ȩ7ǘȭȀ�  

1ɗ�Ɩ$+Q~ox~j� 

šƬƶ1�Ɩ$+Q~ox~j�8oxgjmU�±^mhP~YMŝ&I

h�k�_wQ~jèQ~ox~jɓNobel Biocare ưɖSwitzerland D$�8

Straumann ưɖSwitzerlandɔ2$+ɗċȊ2$+Q~ox~j�8ɖĘæȪĩ

12.2 ± 1.1 mmɓ10.0 mm – 14.0 mmɔɖĘæƤĩ 3.8 ± 0.4 mmɓ3.3 mm – 4.3 mmɔ

12.+ɗ  

2ɗQ~ox~j�7é©ǩĢ 

� ÎQ~ox~jt�W�ņø7o|j[�z5ĭ3ɖQ~ox~j�7é©

MǨ.+ɗ4�Q~ox~j�7é©ǩ8ǟěǊɍ 10 ę��7ŕšÊǝQ~

ox~jā�Čȫ¾ 2 Ñ�Ǩ.+ɗ  

3ɗ�Ɩ$+ɎǮîŢ�F:ȡŒǞ 

ªƟ�1ɎβĹǩ�ĄŔ#JɖɎǮîŢ58 Bio-OssɓGeistlichɖ

SwitzerlandɔɖȡŒǞ58 Bio-GideɓGeistlichɖSwitzerlandɔM�Ɩ$+ɗ 
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ȹŅ&IɎħķMÆǙ5$0ɖȔȟİɖ�F:Ú£7ŶůɎ7Țǎĳ�ǏŁ

#JIF45ɖ�ŴĻǩř5Q~ox~j�7Ú£5 Bio-Oss Mî©$ɖî©

$+ Bio-Oss MǫǱ&IF45 Bio-Gide Mƛǖ$+ɗ 

4ɗQ~ox~j�Ú£ǉǕǻƄƖŒȿ7ƑĮœſ�F:ǻƄȣ� 

�Ɩ$+ CBCT ǭǖɖi_dzƙ¥ǾŒcmjRSOɖCBCT ŋĨœſ8Ǹť

1 2ÐŮ12Iɗ 

Îǘ5�30ɖT1 �F: T2 7 CBCT i�dMŀ¯$ɖƙ¥ǾŒcmjRS

O�1ǩī7Q~ox~j�Ú£ǉǕMǻƄ$+ɗQ~ox~j�Ú£ǉǕǻ

ƄƖŒȿ8ɖé©$+Q~ox~j�MëƆ2$0ɖǸť 1 2ÐŮ7œſ1Ƒ

Į$+ Cross Sectional ŒȿMǻƄƖŒȿ2$+ɗ 

ǻƄȣ�8ɖCross Sectional Œȿ�7oxgjmU�±{pzMëƆ2$0ɖ

Q~ox~j�Ú£ƭǉǕ7Ã#ɓBWɔɖɏ#ɓBHɔ�F:Q~ox~j�Ú

£ȑǉǕ7Ã#ɓGWɔɖɏ#ɓGHɔM T1ɖT2 5�30)J*JǻƄ$+ɓâ

4ɔɗ@+ɖT1 �G T2 5��07ƭǉǕò½ȨɓΔBWɖΔBHɔ�F:ȑǉǕò

½ȨɓΔGWɖΔGHɔMƾ¯$+ɗ 

ǩī7Q~ox~j�Ú£ǉǕħķ7ǻƄ5��Iūǚ¬�ɉĳɖūǚȭ�

ɉĳ5/30ɖǸť 1 2ÐŮ7ĻſMƖ30 ICC 7ūΔMǨ.+ɓǪ 3ɔɗ 

ūǚ¬�ɉĳ5/30ɖICC 8 BW � 0.92ɖBH � 0.87ɖGW � 0.89ɖ�F:
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GH � 0.84 12.+ɗ@+ɖūǚȭ�ɉĳ5/30ɖICC 8 BW � 0.93ɖBH �

0.89ɖGW � 0.87ɖ�F: GH � 0.89 12Hɖɏ3ūǚ¬ɖūǚȭ�ɉĳMŝ&

I2´Œ1�++Cɖ��7ǻƄ8 1 Ñ7ūǚ1Ǩ.+ɗ 

5. é©řş"27Q~ox~j�Ú£ǉǕħķ7Źȓ 

1 Ñ7ūǚ5FHɖé©řş7Ɲ4I 3 ǘ7Q~ox~j�Ú£ǉǕ7ÎǻƄ

ɃƣMǻƄ$ɖò½ȨMƾ¯$+ɗ3 ǘȭ5��IÎǻƄɃƣ�F:ò½Ȩ7Ź

ȓMǨ.+ɗ 

ǍǻǸť58 Kruskal-Wallis ūăMƖ30ɘǘȭ7Ęæ 7ŹȓMǨ3ɖĔ

�ȃCGJ+Ƀƣ5/30ɖBonferroni Ǯŵ7 Mann-Whitney 7 U ūă5F

IôȦŹȓMǨ.+ɗŝĵŻƆ8�= 0.017 2$+ɗ 

 

Ǹť 3ɗľŶ¸Ú£ŶůɎħķ2ǩīȑǉǕȨ27ȮȚ  

Îǘ5�30ɖǸť 1 1ǻƄ$+Ú£ŶůɎħķɓDWɖDHɖGAPɖEHɔ2ɖ

Ǹť 21ǻƄ$+Q~ox~j�Ú£ȑǉǕ7Ã#ɓT1GWɖT2GWɔɖɏ#ɓT1GHɖ

T2GHɔ�F: T1 �G T2 5��07ȑǉǕò½Ȩɓ�GWɖΔGHɔ27ƥȮȮ

�5/30 Spearman 7Ʉ�ƥȮ�Ŏ5FHȀ�$+ɗŝĵŻƆ8 α= 0.05 2$

+ɗ 
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Ǹť 4ɗǩī7ȑǉǕȕǔ5ĨɀMÇ?&ßþ7ūΔ 

� ǩīȑǉǕȕǔ5ɖǬȬ7ėɓDWɔ�F:Ɓ#ɓDHɔɖé©řşɓľŶīÂ

řé©ɖŖşé©ɔɖ�F:ǋÏǉǕƳŪǩ7ŝƉ�Ç?&Ĩɀ5/30ɖƣƢ

òŎMǸť 2 1ǻƄ$+ǩīȑǉǕȕǔȨɓ�GHɔɖȅŗòŎMǸť 1 1ǻƄ

$+ǬȬ7ėɓDWɔɖǬȬ7Ɓ#ɓDHɔɖé©řşɓľŶīÂřé©ɖŖşé©ɔɖ

�F:ǋÏǉǕƳŪǩ7ŝƉɖ2$+ȦÞĖ°ťMƖ30ūΔ$+ɗŝĵŻƆ8

�= 0.05 2$+ɗ 
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ǋŦ  

 

ċȊ2$+Q~ox~j� 49 šMé©řş7Ȟ35FH 3 ǘ5°Ɍ$+ǋ

ŦɖI ǘ� 20 šɖIC ǘ� 14 šɖE ǘ� 15 š12.+ɗÎǘ5��IɖƘùŹɖ

ęɒɖQ~ox~j�é©ȣ�MǪ 4 5Ư&ɗǊȝşȭɖ�Ɩ$+Q~ox~j

�7ȪĩɖƤĩɖħƎɖQ~ox~jt�W�ɖ�ȣŭβãăŮĢɖ�F:ƕĀ

7ŝƉMǪ 5 5Ư&ɗp�`xQ~i�d73'J7Ƀƣ5�30D 3 ǘȭ7

ŝĵĔMȃC4�.+ɗ  

 

Ǹť 1ɗǩ¸7Ú£ŶůɎħķ7Źȓ  

DW 8ɖI ǘ� 2.5 ± 0.8 mmɖIC ǘ� 2.7 ± 0.7 mmɖE ǘ� 3.9 ± 1.0 mm 12.

+ɗDH 8ɖI ǘ� 3.3 ± 2.0 mmɖIC ǘ� 4.3 ± 1.7 mmɖE ǘ� 4.3 ± 2.1 mm 12

.+ɗGAP 8ɖI ǘ� 2.1 ± 0.7 mmɖIC ǘ� 2.4 ± 1.1 mmɖE ǘ� 2.4 ± 0.8 mm

12.+ɗEH 8ɖI ǘ� 4.9 ± 1.5 mmɖIC ǘ� 5.1 ± 1.8 mmɖE ǘ� 5.4 ± 2.3 

mm 12.+ɗ 

DW 8 E ǘ� I ǘ IC ǘFHDŝĵ5õ��.+ɗ)7�7Ƀƣ5�308ª

07ǘȭ1ŝĵ4ĔMƯ&Ƀƣ8ȃC4�.+ɓâ 5ɖǪ 6ɔɗ 
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Ǹť 2ɗǩī7Q~ox~j�Ú£ǉǕħķ7Źȓ 

T1BW 8ɖI ǘ� 2.1 ± 0.8 mmɖIC ǘ� 2.0 ± 1.0 mmɖE ǘ� 2.3 ± 1.0 mm 12

.+ɗT2BW 8ɖI ǘ� 1.6 ± 0.8 mmɖIC ǘ� 1.8 ± 1.0 mmɖE ǘ� 2.0 ± 1.0 mm

12.+ɗƾ¯$+ò½Ȩ ΔBW 8ɖI ǘ� 0.5 ± 0.5 mmɖIC ǘ� 0.3 ± 0.2 mmɖ

E ǘ� 0.3 ± 0.2 mm 12.+ɗT1BH 8ɖI ǘ� 1.7 ± 0.6 mmɖIC ǘ� 1.6 ± 1.0 

mmɖE ǘ� 1.6 ± 0.8 mm 12.+ɗT2BH 8ɖI ǘ� 1.0 ± 0.5 mmɖIC ǘ� 1.3 ± 

1.0 mmɖE ǘ� 1.3 ± 0.8 mm 12.+ɗƾ¯$+ò½Ȩ ΔBH 8ɖI ǘ� 0.7 ± 0.4 

mmɖIC ǘ� 0.3 ± 0.2 mmɖE ǘ� 0.2 ± 0.2 mm 12.+ɗ 

� ǩīQ~ox~j�Ú£ƭǉǕ5�30ɖƾ¯$+ò½Ȩ�BH 8 I ǘ� IC ǘ

E ǘFHŝĵ5õ��.+ɗ)7�Ƀƣ5�308ª07ǘȭ1ŝĵĔMȃC4

�.+ɓâ 6ɖǪ 7ɔɗ 

T1GW 8ɖI ǘ� 2.1 ± 0.4 mmɖIC ǘ� 2.8 ± 0.7 mmɖE ǘ� 2.7 ± 0.7 mm 12

.+ɗT2GW 8ɖI ǘ� 1.8 ± 0.4 mmɖIC ǘ� 2.6 ± 0.7 mmɖE ǘ� 2.4 ± 0.6 mm

12.+ɗƾ¯$+ò½Ȩ ΔGW 8 I ǘ� 0.3 ± 0.2 mmɖIC ǘ� 0.2 ± 0.2 mmɖE

ǘ� 0.3 ± 0.2 mm 12.+. T1GH 8ɖI ǘ� 4.5 ± 0.9 mmɖIC ǘ� 5.0 ± 1.0 mmɖ

E ǘ� 4.6 ± 1.0 mm 12.+ɗT2GH 8ɖI ǘ� 3.8 ± 1.0 mmɖIC ǘ� 4.6 ± 1.0 

mmɖE ǘ� 4.4 ± 1.1 mm 12.+ɗƾ¯$+ò½Ȩ ΔGH 8ɖI ǘ� 0.7 ± 0.4 mmɖ

IC ǘ� 0.3 ± 0.3 mmɖE ǘ� 0.3 ± 0.2 mm 12.+ɗ 
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ǩīQ~ox~j�Ú£ȑǉǕ5�30ɖT1GWɖT2GW 8 I ǘ2Źȓ$0 IC

ǘ E ǘ�ŝĵ5õ��.+ɗƾ¯$+ò½Ȩ�GH 8 I ǘ2Źȓ$0 IC ǘ E ǘ

�ŝĵ5Ď#�.+ɗ)7�Ƀƣ5�30ª07ǘȭ1ŝĵĔMȃC4�.+

ɓâ 7ɖǪ 7ɔɗ 

ǩīQ~ox~j�Ú£ȑǉǕ7ÃA8ȑǉǕȕǔȨ5Ĩɀ&I27ìÖ�

Āå&I[27]+CɖT1GW 2�GH 7ōĕâM�Ĺ$ɖâ 8 5Ư&ɗIC ǘ8 T1

ř5 1 Ɵ�Mȵ30ɖ@+ E ǘ8 T1 ř5 3 Ɵ�Mȵ30 2 mm ��7Ú£ȑǉ

Ǖ7ÃAMȃCɖ1 mm ��ȑǉǕȕǔ$+Ɵ�8ȃC4�.+ɗ 

 

Ǹť 3ɗľŶ¸Ú£ŶůɎħķ2ǩīȑǉǕȨ27ȮȚ 

I ǘ5�30ɖDW �F: DH 2 T2GH 7ȭ5ȋ7ƥȮ�ŎMȃCɓDWər = 

- 0.50ɖP = 0.03ɖDHər = - 0.46ɖP = 0.04ɔɖDWɖDH �õ�3>3 T2GH �Ď

#�.+ɗ@+ɖDW 2 ΔGH 7ȭ5ŵ7ƥȮMȃCɓr = 0.48ɖP = 0.03ɔɖDW

�õ�3>3 ΔGH �õ��.+ɗIC ǘ�F: E ǘ18ɖľŶ¸Ú£ŶůɎħķ

2ǩīȑǉǕȕǔ7ȭ5ƥȮMȃC4�.+ɓǪ 8ɖ9ɔɗ 

 

Ǹť 4ɗǩī7ȑǉǕȕǔ5ĨɀMÇ?&ßþ7ūΔ 

� ȦÞĖ°ťMǨ4¸5òŎ7ŵǳĳ5/30 Shapiro-Wilk ūăMƖ30°ť
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MǨ.+2!KɖȨƢòŎ5/308ŵǳĳ�Ʈȃ#J+ɗ@+é©řş5Ȯ$

08ľŶīÂřé©ǘM 0ɖŖşé©ǘM 1ɖǋÏǉǕƳŪǩ7ŝƉ5Ȯ$08

ǋÏǉǕƳŪǩƉ$ǘM 0ɖǋÏǉǕƳŪǩŝHǘM 1 2$ɖe°�òŎ½MǨ

.+ɗƥȮǨ²ǪMǶĉ$+ǋŦɖƥȮ�Ŏ� 0.8 ��24IF44ĥ3ƥȮM

ȃC4�.++Cɖª07òŎMċȊ2$+ɗVIF 8ª0 10.0 Šƅ12HôȦ

«ǒĳ58ÜɊ84�.+ɗ°ō°ťǪ7ǋŦ8ŝĵ12.+�ɖȆŏƂA R2

8 0.431 12.++CȠÏĝ8�32Ȁ�$+ɗ@+ɖe�l~�}jc~Ź8

2.213 12HɖĄƄ 5ċ$0�Ƅ �)3SD MȎ�IF44óJ DĀå$4

�.+ɗ 

`hgo}QaſMƖ3+ȦÞĖ°ť7ǋŦFHɖ��7ȦÞĖĢ�ĮGJ

+ɗ 

 

�GH = 0.361 - 0.644 * é©řş - 0.444 * ǋÏǉǕƳŪǩ7ŝƉ +	0.147 * 

DW 

ɓ�GHəȑǉǕȕǔȨɖDWəǬȬ7ėɔ 

 

ǩīȑǉǕȕǔ58ɖé©řşɓ�= - 0.739ɔɖǋÏǉǕƳŪǩ7ŝƉɓ�= - 

0.520ɔɖ�F: DWɓ�= 0.378ɔ7Ʉ1ŝĵ5Ĩɀ$03+ɗDH 8ŝĵ4Ĩɀ
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MƯ#4�.+ɓǪ 10ɔɗ 
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Ǚĉ 

 

ľŶī7Q~ox~j�é©řş8ɖľŶƤī5Q~ox~j�Mé©&I

ľŶīÂřé©ɖľŶīȑǉǕ7žơ2I38ȣ°Ƣ4ɎžơM�4Ŗşé

©ɖĂª5žơ$+ľŶȣ�<Q~ox~j�Mé©&IȜĠé©5°Ɍ#J

03Iɗ2004 ę5ľŶīÂřé©8ɖŖşé©EȜĠé©2ÐŮ5ɏ3ƕĀƒ

Mŝ&IžƠſ12I!2�ìÖ#J+[28]ɗ 

ȔęɖľŶīÂřé©�ȠƖ#JIŲ��ðº$0�Hɖ)7ƔƗ7�/2

$0žƠşȭ7ƫǔ�Ń GJIɗ$�$šƬƶ18ɖžƠşȭ5Ȯ$0ľŶ

īÂřé©2Ŗşé©27ȭ5ŝĵ4ĔMȃC4�.+ɗľŶīÂřé©5�

30ɖQ~ox~j�é©ī5ƮĄ4VgbVQ~hY{�^w~MƑĮ&I

+C5¿°4žƠşȭMǖ�F45ņø#J03I[29]ɗšƬƶ7ǋŦ�G

DɖÎǘ5��IľŶī�G�ȣŭβǭƨř@17žƠşȭ8)J>3òLG

'ɖľŶīÂřé©8Ŗşé©5Ź=ɖžƠşȭ�ƫǔ1�I28Ǻ�4�.

+ɓǪ 5ɔɗ 

ĊǗɆê7Q~ox~jžƠ8ƕĀƒ7A184�ĊǗĳDȌ7ɏ3žƠǋ

Ŧ�ıǰ2#J0�Hɖƌ5ľŶīÂřé©2Ŗşé©7ĊǗƢǋŦ5õ�4

Ȯİ�Ł+J03I[29]ɗľŶ¸Ú£ŶůɎ5��IǬȬƎ7ɎųŊ7Āå
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8ɖǩīĊǗƢǋŦMēÌ&Iǰß7�/12I2ìÖ#J0�H[13][14]ɖľ

Ŷ¸Ú£ŶůɎ5ǬȬ�Āå&IƟ�5ľŶīÂřé©MȠƖ&I2ɖǩī5

ȑǉǕȕǔ�ƕ%Iy`X�ɏ3234ìÖ�Āå&I[27][30]ɗ)7+Cɖǩ

īȑǉǕȕǔ��Ƅ#JIíÏ58ľŶīÂřé©5ǋÏǉǕƳŪǩM×Ɩ&

I!2ɖ2I38Ŗşé©5ǩĢMòŚ&I!2�ņø#J03I[1][4][12]ɗ

$�$ɖÎǩĢ5��IľŶ¸Ú£ŶůɎ7ǬȬħķ2ǩī7Q~ox~j�

Ú£ǉǕħķ5/30Ȁ�$+ȝÅ7ìÖ8ď4�ɖĄȷ5ľŶ¸Ú£ŶůɎ

5ǬȬ�Āå&IƟ�5ċ$ɖľŶīÂřé©5ǋÏǉǕƳŪǩM×Ɩ&I!

21ɖ2I38Ŗşé©MȢĿ&I!21ǩī5ȑǉǕȕǔ�ƕ%I�ŗG�

184�ɖǩĢ7´ŒëƆ8Ʈƺ#J0343ɗ 

!7ƔƗ2$0ɖìÖ"25ǬȬ7ǻƄœſEǻƄ7ëƆƇ�Ɲ4I!2

EɖÚ£ŶůɎ7ǬȬ�Āå&IƟ�5ċ$0ɖƝ4IQ~ox~j�7é©

řşȭ1žƠǋŦMŹȓ$+Ƭƶ�ď43!2�2 GJIɗȔę7Q~ox

~jžƠ5�30ľŶ¸7 CBCT ŋĨ8ıɅ12I[31]ɗľŶ¸7 CBCT ƙ¥

i�dMƖ3+Ȁ�[21][22]8ɖǻƄ 7ŵƮĳ8ɏ3�ɖǻƄ7ëƆƇ��ŗ

Ʃ12I234ųƇ�Āå&Iɗ)!1šƬƶ18ɖľŶ¸�ǩī7 CBCT 7

Ȧ6ÏL(MǨ3ɖľŶ¸7 CBCT ƙ¥i�d�5ɖĄȷ5é©#J+Q~o

x~j�2Ð�7�ǖ5Q~ox~juizMǽǖ&I!21ǻƄ7ëƆƇM
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ŗƮ2$+ɗšĻſMƖ30ɖľŶ¸Ú£ŶůɎ5ǬȬ�Āå&IĊǗɆê5

ľŶīÂřé©2I38Ŗşé©MȠƖ$+Ɵ�7ɖľŶ¸Ú£ŶůɎħķ2

ǩīQ~ox~j�Ú£ǉǕħķ7ŹȓūΔMǨ3ɖǩīȑǉǕȕǔȨ5Ĩɀ

&IßþMūΔ$+ɗ 

 

Ǹť 1ɗľŶ¸Ú£ŶůɎħķ7Źȓ 

ľŶ¸7Ú£ŶůɎħķ8ɖľŶ¸�F:ǩī7 CBCT ƙ¥i�d7Ȧ6Ï

L(MƖ30Ȁ�$+ɗCBCT ƙ¥i�d�17ăȨƢȀ�8Q~ox~jž

Ơ5�30Ě�Ɩ3GJ0�Hɖ)7ŵƮĝɖ­Ɠĳ5ÜɊ8432#J03

I[32]ɗ$�$ɖCBCT ƙ¥i�d�1é©#J+Q~ox~j�2Ð�7�

ǖ5 IM Mȥǖ&Iȷ58ɖQ~ox~j�ǠȐ7ȩđO�fmNXjƽ5F

Hôď7ȄĔ�ƕ%IËǜĳ�Ǚ�GJIɗšĻſ5��IŋĨřş7Ɲ4I

CBCT ƙ¥i�d7Ȧ6ÏL(5FIȄĔMǻƄ$+2!KɖȄĔ8ª0 

0.2mm Šƅ24HɖCBCT ƙ¥7qXbz 8 0.2mm 12I+CĮGJ+Ŏ 

8�Ʈ�182I�ɖɏ3ǂĝMŝ$+ɓâ 2ɔɗ@+ūǚ¬�F:ūǚȭ�ɉ

ĳ8ɖ&=07ƄăɃƣ5�30ɖǆ¬ƥȮ�Ŏ� 0.8 MȎ�0�Hɖ¦J+

�ɉĳMŝ$03I2Ǚ�GJ+ɓǪ 2ɔɗ@+ɖǻƄ7ǂĝ,�184�ɖĭ

Ť7Ļſ18ǽă&I!2�àȻ12.+ŗƩ4ǻƄ7ëƆƇMɖIM M¶Ɩ
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$0ǽă&I!2�1�+ɗľŶ¸7 CBCT ƙ¥i�d�1Ú£ŶůɎħķM

Ȁ�&I!2MËǜ2$+šĻſ8ɖé©řşMŽă&I+C7ǩ¸ǾŒ5Ĉ

�&I2Ǚ�GJ+ɗ 

ľŶ¸Ú£ŶůɎǬȬ7ħķ74-ɖǬȬ7ė5Ȯ$0Ŗşé©ǘ�ɖľŶ

īÂřé©ǘEľŶīÂřé©2ǋÏǉǕƳŪǩ×Ɩǘ2Źȓ$0ŝĵ5õ�

�.+ɗ@+ǬȬ7ė2Ɓ#7ōĕâFHɖǬȬ7ė� 3 - 4 mm MȎ�I2Ŗ

şé©MȢĿ$03I¤ÒMȃC+ɓâ 8ɔɗQ~ox~j�é©�ă�ǖ7Ú

£ŶůɎ5õ�4ǬȬ�Āå$03IíÏɖľŶīÂřé©MȠƖ&I2ǩī

ȑǉǕȕǔ�ƕ%IËǜĳ�ɏ�4I2ìÖ#J03I[27]ɗľŶīÂřé©

ǘ74-ɖǬȬ7ėM 3 mm ��2 3 mm Šƅ5ǘ°�$ɖMann-Whitney 7

U ūăMƖ30ŝĵŻƆM�= 0.05 2$ǩīȑǉǕȕǔȨ7ŹȓMǨ.+2!

KɖǬȬ7ė� 3 mm ��7ǘ8ŝĵ5ǩīȑǉǕȕǔȨ�õ��.+ɓâ

10ɔɗǩ¸7 CBCT ƙ¥i�dFHQ~ox~j�é©�ă�ǖ7Ú£ŶůɎ

5 3 mm MȎ�IǬȬ�Āå$03I2ɖǩī5ȑǉǕȕǔMȃCIËǜĳ�

ɏ�4I2�Ƅ1�ɖ)7+C 3 mm ��7ǬȬ7ė7Āå8ɖľŶīÂřé

©MȢĿ$43ƔƗ7�/2Ǚ�GJIɗ 

 

Ǹť 2ɗǩī7Q~ox~j�Ú£ǉǕħķ7Źȓ 
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šƬƶ18ɖŀ¯$+&=07Ɵ�5�30ɎβĹǩ�×Ɩ#J0�HɖɎ

ǮîŢ2$0 Bio-Oss �ɖȡŒǞ2$0 Bio-Gide �)J*J�Ɩ#J+ɗBio-

Oss 8R^ɎMÄŢő2$+ƝƵɎ12Hɖɏ3ôÿĳMŝ$[33]ɖ¦J+Ɏ�

čǜMŝ&I[34]ɗ@+ɖ�ǣƢ58ȾÕÈĳ5°Ɍ#JI�ɖȝÅ7ìÖ5

�30ÕÈαĝ8Ȝ3D77ɖǩī 8 �Ŝ1 30%ɖ20 �Ŝ1 70%�ǠĆɎ5ǖ

ŉ$+2#J0�H[34]ɖǓĬ182I� Bio-Oss 82IƴĝǠĆɎ<2ǖŉ

#JI2ìÖ#J03I[35]ɗƭǉǕ7ǻƄ5ȷ$0DɖCBCT ƙ¥i�d�

1ǠĆɎ2ɎǮîŢ7ȉµ8�ɐŗ12Hɖ)JGM@2C0ƭǉǕ2$0ǻ

ƄMǨ.+ɗ 

ȑǉǕ7ǻƄœſ58ɖi_dzWtx5FIÊǝ¬®ƦMƖ3+ǻƄ[36]

EűèMƖ3+ǻƄ[37]ƽ�Āå&IɗšƬƶ5�308ɖ¨ǨƬƶ5�30

Ǚũ$+[gj~|�zMÊǝ¸ğ5ń©$ɖQ~ox~j�7Ú£ȑǉǕ2

ÊÚ�Ņǹ$43F45 CBCT ŋĨMǨ4ĻſM¶Ɩ$+[26]ɗCBCT ƙ¥�

5�30ɖQ~ox~j�2ŶůɎɖŶůɎ2öƊŶɖŶůɎ2ŶǛƽ7ȑǉ

ǕɖȑǉǕ2Ʒź7F45TgX`ǒ�Ȗȝĳ�õ��Ɲ4ID77ïƚ7´

µ8�LC0ćŘ12.+ɗšĻſMƖ3I!21ɖCBCT ƙ¥i�d�5�

�IQ~ox~j�7Ú£ȑǉǕ�ŗƩ5Ň¯#JI+CɖƭǉǕ2ÐŮ5

CBCT ƙ¥i�dMƖ30ȑǉǕDǻƄ&I!2�1�+ɗ 
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ľŶīÂřé©ǘɖľŶīÂřé©2ǋÏǉǕƳŪǩ×Ɩǘ�F:Ŗşé©

ǘ5��Iǩī7Q~ox~j�Ú£ǉǕħķMŹȓ$+2!KɖÚ£ȑǉǕ

7ÃA8�ȣŭβǭƨřɖ�ȣŭβǭƨīǄ 1 ęǊȝř5�30ľŶīÂřé

©ǘ2Źȓ$ɖľŶīÂřé©2ǋÏǉǕƳŪǩ×Ɩǘ�F:Ŗşé©ǘ�ŝ

ĵ5õ��.+ɗ@+ɎÕÈȨEȑǉǕȕǔȨ8ľŶīÂřé©ǘ2Źȓ$

0ɖľŶīÂřé©2ǋÏǉǕƳŪǩ×Ɩǘ�F:Ŗşé©ǘ�ŝĵ5Ď#�

.+ɓâ 6ɖ7ɖǪ 7ɔɗ 

Q~ox~j�Ú£5Ã3ȑǉǕ�Āå&IíÏɖȑǉǕ�Ǧ3D72Źȓ

$0ǊřƢ4ǉǕÕÈ�Ľ·#JI2ìÖ#J03I[27][38]ɗšƬƶ7ǋŦF

HɖľŶīÂřé©5ǋÏǉǕƳŪǩM×Ɩ&I!21ɖǩī5 2 mm ��7

Ú£ȑǉǕ7ÃAMȃC+ɓâ 9ɔɗ&4L-ɖľŶ¸Ú£ŶůɎ5ǬȬ�ȃC

GJ+Ɵ�5ċ$0ľŶīÂřé©MȠƖ$+íÏ1DɖǋÏǉǕƳŪǩM×

Ɩ&I!21ǩī5Ã3Ú£ȑǉǕMƑĮ1�ɖǩīçƤƢ4ǉǕÕÈMĽ·

1�IËǜĳ�ƯÙ#J+ɗ 

@+ɖŖşé©7¶Ƈ2$0ɖľŶ¸Ú£ŶůɎ�Ǧ3íÏɖľŶīȑǉǕ

7žơMĪ/!25FHȑǉǕȨ�ðº&I!2[39]EɖQ~ox~jé©ř

5ľŶƹ8ȑǉǕ1ǫǱ#JI+Cɖ3 – 5 mm 7Ƿ½ŶǛėMƑĮ1�I!2

�Ń GJI[1][19]ɗšƬƶ7ǋŦFHɖŖşé©ǘ8>? 2 mm ��7Ú£
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ȑǉǕȨMƑĮ$0�Hɖǩī 1 mm ��ȑǉǕȕǔ$+D78ȃC4�.+

ɓâ 9ɔɗǬȬ�Āå&IľŶ¸Ú£ŶůɎ5ċ$Ŗşé©MȠƖ&IíÏ5D

Ã3ȑǉǕȨMĮI!2�1�ɖǩī7çƤƢ4ǉǕÕÈȨMĽ·1�IËǜ

ĳ�ƯÙ#J+ɗ 

��FHɖľŶ¸ǬȬ�Āå&IĊǗɆê5ċ$0ľŶīÂřé©MȠƖ&

IíÏ58ǋÏǉǕƳŪǩM×Ɩ&I!2ɖ2I38Ŗşé©MȠƖ&I!2

1ȑǉǕȕǔȨM�ƃ1�IËǜĳ�ƯÙ#J+ɗ@+ɖǬȬ7ė� 3 mm Š

ƅ7ľŶÂřé©ǘ5�30ǩīȑǉǕȕǔȨ8>? 1 mm Šƅ12.+ɓâ
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â ��ǩ¸�ǩī7 CBCT 7Ȧ6ÏL( 
1. ƙ¥ǾŒcmj�50ɖŋĨ$+ CBCT i�dMD25ľŶ¸

ɓT0ɔɖ�ȣŭβǭƨřɓT1ɔ5��I�Ŵ§ɋɎuizM�ǯ 
2. ēÌ£7Ƨƹ�ÿ�F:ɇɎƸȍ5Ȧ6ÏL(7ëƆƇMǽă$ɖT0 �

F: T1 7�Ŵ§ɋɎuizMȦ6ÏL( 
3. �Ŵ§ɋɎuiz7Ȧ6ÏL(M¶Ɩ$0ɖǩ¸7CBCTi�d�5Ąȷ

5é©#J+Q~ox~j�2Ð�7�ǖ5Q~ox~juizɓ��

IMɔMǪƯ#(ɖŻĘŒȿ�1Q~ox~j��İÇ:ŸĀŶ7�÷M

ȗIF45Ŷ²ģMǽă$ɖIM7oxgjmU�±MÔBŒȿM Axial 
Œȿ5ǽă 

4. AxialŒȿ�5�30ɖŶ²ģ7Ņǒ2Ƥ�$ɖIM7�İMȗȝ&IŒȿ

MCross SectionalŒȿ5ǽă 
  

���Ŵ§ɋɎuiz7�ǯ�

T0 
�ɗ�Ŵ§ɋɎuiz7Ȧ6ÏL(�

T1 


ɗCross Sectional Œȿ7ƑĮ�	ɗAxial Œȿ7ƑĮ�
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â 2  CBCT 7Ȧ6ÏL(7ǂĝūǿ 
BaseəQ~ox~juiz7oxgjmU�±�İȭ7ȏȺ(mm)�
ApexəQ~ox~juiz7¨ƻȭ7ȏȺɓmmɔ 
AngleəQ~ox~juiz7ȪȒÐñ74&Ƿĝ��( ��

� �

 Ęæ � ŰƆ¢Ĕ�

Base (mm) 0.05 0.02 

Apex (mm) 0.07 0.03 

Angle ( ° ) 0.21 0.07 

T1+T2 
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â 3�ǩ¸7Ú£ŶůɎħķ7ǻƄɃƣ�

oxgjmU�±{pzMëƆ 
DWəÚ£ŶůɎ7ǬȬ7ȔȟİƢ4ė(mm) 
DHəÚ£ŶůɎ7ǬȬ7Ɓ#(mm) 
GAPəIM 7śDÚ£MëƇ2&IŶŨ7ɇǢƢ4ė(mm) 
EHəQ~ox~j�7Ƚ¯Ȩ(mm) 
ɓēÌ7â8Ð�12HɖÌâ8ēâ5ǻƄɃƣMŗƯ$+D7ɔ�

� �

Axial Œȿ 

Cross Sectional Œȿ 
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â 4 ǩī7Q~ox~j�Ú£ǉǕ7ǻƄɃƣ 
oxgjmU�±{pzMëƆ 
BWəÚ£ƭǉǕɓɎǮîŢMÔBɔ7Ã#(mm) 
BHəÚ£ƭǉǕɓɎǮîŢMÔBɔ7ɏ#(mm) 
GWəÚ£ȑǉǕ7Ã#(mm) 
GHəÚ£ȑǉǕ7ɏ#(mm) 
ɓēÌ7â8Ð�12HɖÌâ8ēâ5ǻƄɃƣMŗƯ$+D7ɔ 
  

ƭǉǕǻƄɃƣ 

ȑǉǕǻƄɃƣ 
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â 5 ǩ¸7Ú£ŶůɎħķ7Źȓ 
I ǘəľŶīÂřé©ǘ� IC ǘəľŶÂřé©2ǋÏǉǕƳŪǩ×Ɩǘ 
E ǘəŖşé©ǘ 
DWəÚ£ŶůɎ7ǬȬ7ȔȟİƢ4ė(mm) 
DHəÚ£ŶůɎ7ǬȬ7Ɓ#(mm) 
GAPəIM 7śDÚ£MëƇ2&IŶŨ7ɇǢƢ4ė(mm) 
EHəQ~ox~j�7Ƚ¯Ȩ(mm) 
Kruskal – Wallis ūă� Mann – Whitney U ūă ɓɕəP < 0.017ɔ 
  

DH�DW� EH

H�

GAP�

Ƅ
ă
 

(m
m

)�

E ǘ�I ǘ�IC ǘ� I ǘ� IC ǘ�E ǘ

v

�

I ǘ�I ǘ� IC ǘ�IC ǘ� E ǘ

v

�

E ǘ

v

�

* 
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â 6 ǩī7Q~ox~j�Ú£ǉǕħķ7Źȓ 
I ǘəľŶīÂřé©ǘ� IC ǘəľŶÂřé©2ǋÏǉǕƳŪǩ×Ɩǘ 
E ǘəŖşé©ǘ 
BWəÚ£ƭǉǕɓɎǮîŢMÔBɔ7Ã#(mm) 
BHəÚ£ƭǉǕɓɎǮîŢMÔBɔ7ɏ#(mm) 
�BWəBW 7 T1-T2 7ǊřƢò½Ȩ(mm) 
�BHəBH 7 T1-T2 7ǊřƢò½Ȩ(mm) 
T1ə�ȣŭβǭƨřɖT2ə�ȣŭβǭƨīǄ �ęǊȝī7ăşūǾř�

Kruskal – Wallis ūă� Mann – Whitney U ūă  ɓɕəP < 0.017ɔ 
  

T2BW�T1BW� ��BW�

T2BH�T1BH� ��BH�

Ƅ
ă
 

(m
m

)�

I ǘ IC ǘ E ǘ 

 

I ǘ IC ǘ E ǘ 

Ƅ
ă
 

(m
m

)�

I ǘ IC ǘ E ǘ I ǘ IC ǘ E ǘ 

I ǘ IC ǘ E ǘ I ǘ IC ǘ E ǘ 

* 
* 



 

7 
 

 
 

  
 

 

 

 
â 7 ǩī7Q~ox~j�Ú£ǉǕħķ7Źȓ 
I ǘəľŶīÂřé©ǘ� IC ǘəľŶÂřé©2ǋÏǉǕƳŪǩ×Ɩǘ 

E ǘəŖşé©ǘ 
GWəÚ£ȑǉǕ7Ã#(mm) 
GHəÚ£ȑǉǕ7ɏ#(mm) 
�GWəGW 7 T1-T2 7ǊřƢò½Ȩ(mm) 
�GHəGH 7 T1-T2 7ǊřƢò½Ȩ(mm) 
T1ə�ȣŭβǭƨřɖT2ə�ȣŭβǭƨīǄ �ęǊȝī7ăşūǾř�

Kruskal – Wallis ūă� Mann – Whitney U ūă  ɓɕəP < 0.017ɔ 

T2GW� �GW�

T2GH�T1GH� �GH�

T1GW�

Ƅ
ă
 

(m
m

)�
Ƅ
ă
 

(m
m

)�

I ǘ IC ǘ E ǘ I ǘ IC ǘ E ǘ 

I ǘ IC ǘ E ǘ I ǘ IC ǘ E ǘ I ǘ IC ǘ E ǘ 

* 
* 

* 
* 

* 
* 

I ǘ IC ǘ E ǘ 
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â 8 ȑǉǕȕǔȨɓ�GHɔ2 T1 řÚ£ȑǉǕ7Ã#5��Iōĕâ 
� � əľŶÂřé©ǘ 
� � əľŶÂřé©2ǋÏǉǕƳŪǩ×Ɩǘ 
    əŖşé©ǘ 
GWəÚ£ȑǉǕ7Ã#(mm) 
GHəÚ£ȑǉǕ7ɏ#(mm) 
�GHəGH 7 T1-T2 7ǊřƢò½Ȩ(mm) 
  

�
G

H
 (m

m
)  

 

T1GW (mm)  



 

9 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

â 9 ǩ¸7Ú£ŶůɎħķ5��IǬȬ7ɏ#ɓDHɔ2ǬȬ7ėɓDWɔ5�

�Iōĕâ 
� � əľŶÂřé©ǘ 
� � əľŶÂřé©2ǋÏǉǕƳŪǩ×Ɩǘ 
    əŖşé©ǘ 
DWəÚ£ŶůɎ7ǬȬ7ȔȟİƢ4ė(mm) 
DHəÚ£ŶůɎ7ǬȬ7Ɓ#(mm) 
  

D
H

 (m
m

) 
 

DW (mm)  



 

10 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
â 10 ľŶīÂřé©ǘ5��IǩīȑǉǕȕǔȨɓ�GHɔ7Źȓ 
DW ɚ 3 mməľŶīÂřé©ǘ74-ɖľŶ¸Ú£ŶůɎ7ǬȬ7ė� 3 mm
Šƅ7D7 
DW / 3 mməľŶīÂřé©ǘ74-ɖľŶ¸Ú£ŶůɎ7ǬȬ7ė� 3 mm
��7D7 
�GHəÚ£ȑǉǕ7ɏ#7 T1-T2 7ǊřƢò½Ȩ(mm) 
Mann-Whitney U ūăɓɕəP < 0.05ɔ 
  

�
G

H
(m

m
)  

 

DW < 3mm   DW / 3mm 

I ǘ 
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Ǫ 1 CBCT ŋĨţ� 
 

CBCT ŋĨţ�  

Field of ViewɓFOVɔ 833 cm3əƤĩ 102 mm × ɏ# 102 mm 

qXbz  0.2 mm 

ƿȼä� 80 kVp 

ƿȼƀ� 7 mA 

ŋĨřȭ� 17 Ʋ 
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Ǫ 2 ǩ¸7Ú£ŶůɎħķ7ǻƄ7ūǚ¬�ɉĳ2ūǚȭ�ɉĳ 
 

ƄăɃƣ ūǚ¬�ɉĳ ICC (1,1) ūǚȭ�ɉĳ ICC (2,1) 

DW 0.91 0.90 

DH 0.89 0.87 

GAP 0.87 0.89 

EH 0.93 0.94 

 
DWəÚ£ŶůɎ7ǬȬ7ȔȟİƢ4ė(mm) 
DHəÚ£ŶůɎ7ǬȬ7Ɓ#(mm) 
GAPəIM 7śDÚ£MëƇ2&IŶŨ7ɇǢƢ4ė(mm) 
EHəQ~ox~j�7Ƚ¯Ȩ(mm) 
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�

Ǫ 3 ǩī7Q~ox~j�Ú£ǉǕ7ǻƄ7ūǚ¬�ɉĳ2ūǚȭ�ɉĳ�

 

ƄăɃƣ ūǚ¬�ɉĳ ICC (1,1) ūǚȭ�ɉĳ ICC (2,1) 

BW 0.92 0.93 

BH 0.87 0.89 

GW 0.89 0.87 

GH 0.84 0.89 

 
BWəÚ£ƭǉǕɓɎǮîŢMÔBɔ7Ã#(mm) 
BHəÚ£ƭǉǕɓɎǮîŢMÔBɔ7ɏ#(mm) 
GWəÚ£ȑǉǕ7Ã#(mm) 
GHəÚ£ȑǉǕ7ɏ#(mm) 
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Ǫ 4  I ǘ IC ǘ�F: E ǘ5��Ip�`xQ~i�dŹȓɓ 1 ɔ 
 

 I ǘ IC ǘ E ǘ p   

Ƙĳ���ùĳɓ�Ñ�ɔ�� 9 / 11 5 / 9 5 / 10 0.97 

ęɒɓ�ŷ�ɔ†� 61.5 ± 13.9 58.4 ± 15.1 61.2)19.3 0.38 

 

é©ȣ� 

ɓ š ɔ 

�   * 

�±Ŷ 6 8 3 

0.15 
£±Ŷ 9 3 4 

ƍŶ 3 1 3 

Ƽ�ĎǡŶ 2 2 5 

 

ɕəFisher 7ŵƮƮƒūăɓŝĵŻƆ α = 0.05ɔ 
† ə �§ȥǖ°ō°ťɓŝĵŻƆ α = 0.05ɔ�  
I ǘəľŶīÂřé©ǘ 
IC ǘəľŶīÂřé©2ǋÏǉǕƳŪǩ×Ɩǘɖ 
E ǘəŖşé©ǘ 
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Ǫ 5  I ǘ IC ǘ�F: E ǘ5��Ip�`xQ~i�dŹȓɓ 2 ɔ 
 

 I ǘ IC ǘ E ǘ p   

T0 – T1 Ǌȝşȭɓ Ŝ ɔ† 17.7 ± 5.5 

 

17.6 ± 6.6 21.2 ± 7.6 0.25 

T1 – T2 Ǌȝşȭɓ Ŝ ɔ† 15.6 ± 5.4 15.5 ± 6.0 15.1 ± 5.1 0.64 

Q~ox~j�7Ȫĩ(mm)† 12.3 ± 1.1 12.4 ± 1.1 11.8 ± 1.0 0.35 

Q~ox~j�7Ƥĩ(mm)† 3.7 ± 0.4 4.0 ± 0.4 3.9 ± 0.4 0.11 

Q~ox~j�7 

ħƎɓ š ɔ* 

`j{�j 14 10 9 

0.83 
h�k� 6 4 6 

Q~ox~j�7 

t�W�ɓ š ɔ* 

Nobel Biocare ư 15 11 11 

0.83 
Straumann ư 5 3 4 

�ȣŭβãăŮĢ

ɓ š ɔɕ 

`Xyv�ãă 16 12 12 

0.98 
bt~jãă 4 2 3 

  

ɕəFisher 7ŵƮƮƒūăɓŝĵŻƆ α = 0.05ɔ 
†ə�§ȥǖ°ō°ťɓŝĵŻƆ α = 0.05ɔ 
I ǘəľŶīÂřé©ǘ 
IC ǘəľŶīÂřé©2ǋÏǉǕƳŪǩ×Ɩǘɖ 
E ǘəŖşé©ǘ 
T0əĦȁŶ7ľŶ¸ 
T1ə�ȣŭβǭƨřɖT2ə�ȣŭβǭƨīǄ �ęǊȝī7ăşūǾř�

� �



 

 1 

 

T 6 S�	$�?=g,0	@[ 

 

 IQi n = 20 j ICQi n = 14 j EQi n = 15 j p � 

XC`� Mean (SD) Median [Max, Min] Mean (SD) Median [Max, Min] Mean (SD) Median [Max, Min]  

DW (mm) 2.5 (0.8) 2.7 [4.1, 1.1] 2.7 (0.7) 2.7 [4.1, 1.7] 3.9 (1.0) 4.0 [5.2, 2.1] 0.003 

DH (mm) 3.3 (2.0) 3.2 [7.4, 0.6] 4.3 (1.7) 4.4 [7.1, 0.9] 4.3 (2.1) 4.5 [7.2, 0.6] 0.193 

GAP (mm) 2.1 (0.7) 2.1 [4.7, 0.9] 2.4 (1.1) 2.2 [4.4, 0.6] 2.4 (0.8) 2.5 [4.2, 1.0] 0.531 

EH (mm) 4.9 (1.5) 5.2 [7.4, 2.0] 5.1 (1.8) 5.6 [7.2, 0.8] 5.4 (2.3) 4.9 [9.6, 2.3] 0.881 

� � � � � � � � � � � � Kruskal-Wallis ;)� Mann-Whitney U;)iBonferroniW>��
6/AD α = 0.017j 

 
IQl1?- 4%�Q 

ICQl1?- 4%��O"MPK:S�FQ 

EQl37%�Q 

DWl$�?=g	Ub	\_.G�*(mm) 

DHl$�?=g	Ub	B�(mm) 

GAPlIM	5�$��&E���?9	fRG�*(mm) 

EHl�1��1��	d�a(mm) 
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T 7 S-	�1��1��$�MP,0	@[i 1 j 

 

 IQi n = 20 j ICQi n = 14 j EQi n = 15 j p � 

XC`� Mean (SD) Median [Max, Min] Mean (SD) Median [Max, Min] Mean (SD) Median [Max, Min]  

T1BW (mm) 2.1 (0.8) 1.9 [ 3.5, 0.4] 2.0 (1.0) 1.8 [4.0, 0.4] 2.3 (1.0) 2.5 [3.5, 0.6] 0.552 

T2BW (mm) 1.6 (0.8) 1.7 [3.4, 0.3] 1.8 (1.0) 1.7 [3.6, 0.4] 2.0 (1.0) 2.0 [3.4, 0.4] 0.459 

 BW(mm) 0.5 (0.5) 0.3 [2.0, 0] 0.3 (0.2) 0.3 [0.6, 0] 0.3 (0.2) 0.3 [0.8, 0] 0.668 

T1BH (mm) 1.7 (0.6) 1.7 [2.8, 0.6] 1.6 (1.0) 1.7 [3.1, 0] 1.6 (0.8) 1.5 [2.7, 0] 0.923 

T2BH (mm) 1.0 (0.5) 1.0 [2.1, 0.3] 1.3 (1.0) 1.4 [2.9, 0] 1.3 (0.8) 1.1 [2.6, 0] 0.447 

 BH (mm) 0.7 (0.4) 0.7 [1.4, 0.2] 0.3 (0.2) 0.2 [0.7, 0] 0.2 (0.2) 0.2 [0.7, 0] 0.000 

T1GW (mm) 2.1 (0.4) 2.1 [3.0, 1.5] 2.8 (0.7) 2.8 [3.8, 1.9] 2.7 (0.7) 2.7 [3.8, 1.8] 0.001 

T2GW (mm) 1.8 (0.4) 1.8 [2.7, 1.2] 2.6 (0.7) 2.5 [3.7, 1.5] 2.4 (0.6) 2.3 [3.4, 1.5] 0.001 

 GW (mm) 0.3 (0.2) 0.3 [0.8, 0] 0.2 (0.2) 0.2 [0.7, 0] 0.3 (0.2) 0.2 [0.8, 0] 0.582 

T1GH (mm) 4.5 (0.9) 4.4 [5.7, 1.8] 5.0 (1.0) 5.2 [6.2, 2.5] 4.6 (1.0) 4.9 [6.0, 2.9] 0.334 

T2GH (mm) 3.8 (1.0) 3.9 [5.2, 1.1] 4.6 (1.0) 4.6 [5.8, 2.1] 4.4 (1.1) 4.1 [6.0, 2.4] 0.054 

 GH (mm) 0.7 (0.4) 0.6 [1.7, 0.2] 0.3 (0.3) 0.3 [1.0, 0] 0.3 (0.2) 0.2 [0.8, 0] 0.000 

Kruskal-Wallis ;)� Mann-Whitney U;)iBonferroniW>��
6/AD α = 0.017j 
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IQl1?- 4%�Q 

ICQl1?- 4%��O"MPK:S�FQ 

EQl37%�Q 

BWl$�JMPigW'8�#
j	!�(mm) 

BHl$�JMPigW'8�#
j	h�(mm) 

GWl$�ZMP	!�(mm) 

GHl$�ZMP	h�(mm) 

 BWlBW	 T1-T2	N4G(�a(mm) 

 BHlBH	 T1-T2	N4G(�a(mm) 

 GWlGW	 T1-T2	N4G(�a(mm)�  

 GHlGH	 T1-T2	N4G(�a(mm) 

T1l�`<]VI4�

T2l�`<]VI-L �+N^-	)7;Y4�

� �
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T 8 S�	$�?=g,0�S-$�ZMP	h��	Hc 

�

 I Q IC Q E Q 

@[`� Hc�2 p � Hc�2 p � Hc�2 p � 

DW 

vskT1GH 

-0.23 0.34 0.43 0.12 -0.07 0.29 

DH -0.39 0.09 0.11 0.72 -0.27 0.37 

GAP -0.44 0.06 0.25 0.39 -0.45 0.07 

EH 0.23 0.34 -0.11 0.70 -0.05 0.87 

DW 

vskT2GH 

-0.50 0.03 0.30 0.30 -0.08 0.80 

DH -0.46 0.04 0.01 0.98 -0.03 0.32 

GAP -0.30 0.21 0.15 0.62 -0.54 0.06 

EH -0.02 0.93 -0.13 0.67 -0.07 0.81 

DW 

vskΔGH 

0.48 0.03 0.37 0.20 0.33 0.27 

DH 0.26 0.26 0.48 0.08 -0.40 0.90 

GAP -0.29 0.21 0.21 0.46 0.11 0.72 

EH 0.16 0.51 0.09 0.76 0.22 0.48 

� Spearman	e�Hc�2i6/AD α = 0.05j�
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T 9 S�	$�?=g,0�S-$�ZMP	!��	Hc 

�

 I Q IC Q E Q 

@[`� Hc�2 p � Hc�2 p � Hc�2 p � 

DW 

vskT1GW 

-0.22 0.34 0.13 0.65 -0.01 0.98 

DH -0.08 0.73 -0.47 0.07 -0.34 0.26 

GAP -0.17 0.48 -0.28 0.33 -0.08 0.80 

EH -0.01 0.98 -0.19 0.52 0.18 0.55 

DW 

vskT2GW 

-0.26 0.26 0.13 0.66 0.19 0.55 

DH -0.17 0.48 -0.44 0.08 -0.24 0.43 

GAP -0.01 0.98 -0.14 0.64 0.03 0.93 

EH -0.01 0.97 -0.12 0.68 0.02 0.95 

DW 

vskΔGW 

-0.01 0.95 -0.09 0.77 -0.32 0.29 

DH 0.06 0.81 0.09 0.75 -0.37 0.21 

GAP -0.27 0.25 -0.14 0.64 -0.30 0.31 

EH -0.13 0.58 -0.16 0.57 -0.55 0.06 

� Spearman	e�Hc�2i6/AD α = 0.05j�



 

 1 

�

&  ��%�+"$,#/�0��*'���1�

 

� � � � � � � � � � � � � � � � � � � � � .��
�2���! α = 0.053

( -	 0�!�
� B �!)1 �!�
�� p � VIF 

�� 0.361 0.158    

���� -0.644 0.134 -0.739 0.000 1.927 

CTG -0.444 0.110 -0.520 0.002 1.220 

DW 0.147 0.056 0.378 0.011 1.654 

Adjusted R2 0.431     

Durbin-Watson 2.213     
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