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ઑ؀ࢶ೟Ү�஖੄೟੹؀ޙ೟ਗ�ҳъঈউݶ৻җҮप

Ⳓ�ᕽು

Bisphosphonates(BPs)۵ ŉ݅Ŗ᷾, ⟹ᯕᲐ ᦉ ᄲ, ݅ၽᖒ ŉ
ᙹ᳦, ŉ ݡᔍ᪡ šಉࡽ ḩ⪹, ᦦᖒ ᳦᧲᮹ ŉ ᱥᯕ ၰ ᩑ᳑

Ḣ ᳦᧲᮹ ⊹ഭᨱ ձญ ᔍᬊ۵ࡹ ᧞ᱽಽ, ⪽࠺ᖒ ❭ŉᖙ⡍ 
ᔍᯕ ၰ ŉ ⯂ᙹ໕ᨱ ᖁ┾ᱢᮝಽ ⋉₊ࡹᨕ ❭ŉᖙ⡍᮹ ⪽
ᖒᮥ ԏ⇵ᨕ ŉ ⯂ᙹෝ ᵥᯕ۵ ᯲ᬊᮥ ⦹໑ ə ᔍᬊ᮹ ჵ᭥

ࠥ ᷾aࡹŁ ᯩ݅.1,2 ŉqᗭ᷾, ŉ݅Ŗ᷾, əญŁ ⟹ᯕᲐ ᦉ 
ᄲ᮹ ⊹ഭෝ ᭥⦽ BPs᮹ ĞǍ⚍ᩍෝ ၼ۵ Ğᬑ۵ ݅ၽᖒ ŉ

Diagnosis and Treatment of Oral Administered Bisphosphonate-Related 
Osteonecrosis of the Jaw
Kyoung-Sup Yim, Deuk-Hyun, Mah, Su-Gwan Kim, Seong-Yong Moon
Department of Oral & Maxillofacial Surgery, School of Dentistry, Chosun University, Gwangju, 
Republic of Korea

Abstract

Objectives: Bisphosphonates(BP) have been widely used for treatment of osteoporosis. Even though the efficacy 
of bisphosphonate, their administration may cause Bisphosphonate-related osteonecrosis of the jaw(BRONJ). 
The accurate incidence, pathogenesis and risk factor of BRONJ have not been clear and appropriate guidelines 
for prevention and treatment has not established. The objective of this clinical study is to provide accurate 
scientific information and to improve of clinicians’ approach about BRONJ.
Methods: We evaluated 39 patients with BRONJ taking oral BP because of osteoporosis visited Chosun 
University Dental Hospital from January 2008 to December 2010. All of them were female average age was 
72.5. The mean duration of taking BP is 2.5 years accompanied by various systemic diseases. Occuring areas 
are 22 in the lower jaw, and 8 in the maxillary bone, primarily in the mandible were predominantly caused by 
trauma such as tooth extraction. 
Results: 2 cases of Stage 1, Stage 2 of the 27 cases, Stage 3 was classified 1 case. The result of treatment 
according to the guidelines was improvement of symptoms in 22 cases, but 8 cases was not, so conservative 
treatment and surgical procedures were performed repeatedly.
Conclusions: It is need to explain to the patients about possiblity of BRONJ after dental surgery. We must 
evaluate the potential states and another dangerous factor of osteonecrosis

Key word: Bisphosphonate, Osteonecrosis of the jaw, BRONJ
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ᙹ᳦ŝ ŉ ݡᔍ šಉ ḩ⪹᮹ ⊹ഭෝ ᭥⦽ ᱶๆ⚍ᩍෝ ⦹۵ 
Ğᬑ ᅕ݅ a܆ᖒᮡ ԏḡอ ᦦŉ᮹ ƕᔍෝ ᯝᮝ┍ ᙹ ᯩ۵ 
᭥⨹ ᫵ᗭᯥᯕ ၾ⩡Კ ᪵݅.3,4

2003֥ Marxa ᰆʑe BPsෝ ᱶๆᵝᔍಽ ⚍ᩍ ၼᮡ ⪹
ᯱᨱᕽ ၽ⊹ ᯕ⬥ ᦦŉƕᔍa ၽᔾ⦽ ᷾ಡෝ ᅕŁ⦽ ᯕ
௹ಽ,5 ↽ɝ BPsෝ ᰆʑe ᔍᬊ⧩ᮥ ভ ӹ┡ӹ۵ ᇡ᯲ᬊ

ᮝಽ ᦦŉ᮹ ŉ ࠺ ᮥ⇽יၹ⦽ qᩝ᷾ᔢŝ ŉƕᔍᖒ ᄲ
ᗭa ၽᔾ۵ࡹ ᷾ಡa ⩥ᰍ ฯᯕ ᅕŁ ࡹŁ ᯩᮝ໑, ᯕෝ 
Bisphosphonate-related osteonecrosis of Jaw(BRONJ)ಽ ໦໦⦹

Ł ᯩ݅. BRONJ۵ ݅ᮭᨱ ᮹⧕ ᱶ᮹6,7.݅ࡽ

1. 8ᵝ ᯕᔢ᮹ ᱱสᯕӹ ⦝ᇡಽ᮹ ᦦŉ י⇽

2. BPs ⚍ᩍ᮹ ᄲಆᯕ ᯩᮥ Ğᬑ

᮹ ᄲಆᯕ ᨧᮥ Ğᬑᯕ໑, ŉƕ⇽י Ğᇡ᮹ ႊᔍᖁࢱ .3

ᔍ᮹ ᳑Ḣᄲญ⦺ᱢ ᷾Ña ᇡaᱢᮝಽ Łಅࡹӹ ⦥᫵

᳑Õᮡ ᦥ݅ܩ. 

BRONJ۵ ভভಽ ☖᷾, ᩑ᳑Ḣ ᇡ᳦ ੱ۵ ȅ᧲, ⪵׮, Ǎԕ 
ੱ۵ Ǎ᫙ ׮൉, ׮᧲ əญŁ ᝁĞʑ܆ᗱᔢŝ zᮡ ݅᧲

⦽ ᯥᔢḶ⬥ෝ ࠺ၹ⦽݅. American Association of Oral and 
Maxillofacial Surgeons(AAOMS)ᨱᕽ 2007֥ BRONJᨱ ݡ⦽ 
ᅕŁᕽෝ ၽ⢽⦹ᩡᮝ໑, 2009֥ ᬑญӹ௝ᨱᕽࠥ ݡ⦽ԕᇥ

እ⦺⫭, ݡ⦽ŉݡᔍ⦺⫭, ݡ⦽ŉ݅Ŗ᷾⦺⫭ ၰ ݡ⦽Ǎv

ᦦᦩ໕᫙ŝ⦺⫭a Ŗ࠺ᮝಽ BRONJ᮹ ၽᔾ ᭥⨹, ᩩႊ ၰ 
⃹⊹ႊჶ ॒ᨱ ݡ⦽ ↽ᝁḡčᮥ ၽ⢽⦹ᩡ݅.6-8

ə్ӹ BRONJᨱ ݡ⦽ ᯥᔢᱢ, ႊᔍᖁ⦺ᱢ ḥ݉ʑᵡᯕ ໦
⪶⯩ ၾ⩡ḡḡ ᦫᦹᮝ໑ ঑௝ᕽ ⬉ŝᱢᯙ ⊹ഭႊჶᯕ ᱶ
พࡹḡ ᦫᦥ ݅᧲⦽ ⊹ഭჶॅᯕ ᱽ᜽ࡹŁ ᯩᮝӹ ᵝಽ ⪹
ᯱ᮹ ᷾ᔢᮥ ᪥⪵᜽┅Ł qᩝ ၰ ŉƕᔍ ḥ⧪᮹ ᨖᱽෝ ᭥
⦽ ⊹ഭᨱ ᮹᳕⦹Ł ᯩ݅. BRONJ۵ ⧎ᔾᱽᨱ Ųჵ᭥⦽ ᱡ
⧎ᖒᯕ ᯩᨕ BRONJ᮹ šญᨱ ᨕಅᬡᯕ ᯩᮝ໑, ƕᔍࡽ ŉ

ᮥ ᱽÑ⦹ʑ ᭥⦽ ᫙ŝᱢ ᚁ᜾ᯕ ⦥᫵⦹݅.9

↽ɝ BRONJᨱ ݡ⦽ ᩑǍa ฯᯕ ᯕ൉ᨕḡŁ ᯩḡอ ŉ݅

Ŗ᷾ ⪹ᯱอᮥ ݡᔢᮝಽ ⦹ᩍ BRONJ᮹ ၽᔾᨱ š⦽ ᩑǍ

۵ ฯḡ ᦫ݅. ᅙ ᩑǍ᮹ ༊ᱢᮡ ŉ݅Ŗ᷾ᮝಽ ᯙ⧕ ĞǍᬊ 
BPsෝ ᅖᬊ⦹Ł, BRONJಽ ḥ݉ࡹᨕ ⊹ഭෝ ၼᮡ ⪹ᯱෝ ᇥ
ᕾ⦹ᩍ ŉ݅Ŗ᷾ ⪹ᯱᨱᕽ ၽᔾࡽ BRONJ᮹ ᯥᔢᱢ ✚Ḷᮥ 
❭ᦦ⦹Ł, BRONJ ၽᔾ a܆ᖒ᮹ ᩩ⊂ ၰ ၽᔾ᜽ ⊹ഭᨱ š
⧕ ⠪a⦹۵ ߑ ᯩ݅. 

ⳓݡ��ᔢ�ၰ�ႊჶ

ᅙ ᩑǍ۵ ᳑ᖁݡ⦺Ʊ ⊹ŝݡ⦺ ᇡᗮᄲᬱᨱ 2008֥ 1ᬵᇡ

░ 2010֥ 12ᬵʭḡ ԕᬱ⦽ ⪹ᯱॅ ᵲ AAOMSᨱᕽ ᱽ᜽

⦽ BRONJ staging systemᮥ ḥ݉ ʑᵡᮝಽ ⦹ᩍ6,7 1, 2 ၰ 3ʑ 
BRONJಽ ḥ݉ ၼᮡ 30໦ᮥ ݡᔢᮝಽ ⦹ᩡ݅(Table 1). ⪹ᯱ 
ၰ ᅕ⪙ᯱෝ ݡᔢᮝಽ ᄲಆℎ≉ෝ ⦹ᩡŁ, BPsෝ ⃹ႊ⦽ ᄲ
ᬱᨱ ྙ᮹⦹ᩍ ᱶ⪶⦽ ᅖᬊಆ ၰ ᱽᱽෝ ⪶ᯙ⦹ᩡ݅. ᯥᔢ

ᱢᯙ áᔍෝ ᜽⧪⦹ᩡᮝ໑ ḥ݉ᮥ ᭥⧕ ༉ु ⪹ᯱ᮹ ❭י

௝ษ ႊᔍᖁ ᔍḥ ↍ᩢ, computed tomography(CT) ↍ᩢᮥ 
᜽⧪⦹ᩡ݅. bb᮹ ⪹ᯱᨱᕽ ၽᔾ⦽ BRONJ᮹ ᮁ⩶ᇥඹ 
ၰ ḡᗮʑe, BPs ⊹ഭ ᬊప, ࠺ၹ⦽ ḩᄲ᮹ ᳕ᰍ᪡ ᮁ⩶, ə
ญŁ ᮹ŝᱢ ⊹ഭෝ ⡍⧉⦽ ᯱഭෝ ᙹḲ⦹ᩡ݅. ŉ݅Ŗ᷾ 
ᯕ᫙᮹ ḩ⪹ᮝಽ BPsෝ ĞǍ ᅖᬊ⦹۵ ⪹ᯱॅᮡ ᯕჩ ᇥᕾ

ᨱ ⡍⧉ࡹḡ ᦫᦹ݅. 
BRONJ ḥ݉ ⬥ ԕŝ᮹᪡᮹ ⩲ḥᮥ ☖⦹ᩍ BPs᮹ ݡᬊᮝಽ 
⋝᛹ᱽᱽಽ Ʊℕෝ ᜽⧪⦹ᩡᮝ໑, ىݚӹ Ł⩩ᦶ ॒᮹ ʑ
ᱡḩ⪹᮹ ᳑ᱩ᮹ יಆࠥ ᮁḡ⦹ᩡ݅. ⪹ᯱᨱ ݡ⦽ ⠪a⬥

ᨱ bb᮹ ⪹ᯱᨱí۵ ᷾ᔢᨱ ฿í AAOMSᨱᕽ ᱽ᜽⦽ ݉

STAGE ᷾ᔢ

STAGE  0 ✚ᄥ⦽ ᯥᔢᱢ ᷾Ñӹ Ḷ⬥a šₑࡹḡ ᦫŁ י⇽/ƕᔍࡽ ŉ᮹ ᯥᔢᱢ ᷾Ña ᨧ۵ Ğᬑ

STAGE  1 ᷾ᔢᯕ ᨧ۵ י⇽/ƕᔍࡽ ŉᯕ ᯩŁ qᩝ᮹ ᷾Ña ᨧᮥ ভ

STAGE  2 ၰ ᇡ᳦᮹ qᩝ᮹ ᷾Ña ᯩᮥ ভ ☖࠺ ŉᯕ ᯩŁ ࡽƕᔍ/⇽י

STAGE 3
STAGE 2᮹ ᗭčŝ ⧉̹ ᄲᱢ ŉᱩ, Ǎv ᫙ ٥Ŗ ⩶ᖒ, Ǎv ᔢᦦ࠺ ,Ǎv እv᮹ }☖ əญŁ 
ŉ ᮖ⧕a ⦹ᦦŉ ⦹ᩑᯕӹ ᔢᦦ࠺ᱡʭḡ ᯕ൉ᨕḩ ভ

Table 1. Staging system of BRONJ6,7 
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ĥᨱ ʑᵡ⦹ᩍ ⊹ഭෝ ᜽⧪⦹ᩡ݅(Table 2). 
BRONJ Stage 1ᨱ۵ 0.12% chlorhexidineᬊᧂᮥ ᔍᬊ⦹ᩡᮝ

໑, ᯝᇡᨱᕽ ⧎ᔾᱽ᮹ ᩩႊᱢ ⚍ᩍෝ ᝅ᜽⦹ᩡ݅. Stage 
2ᨱ۵ 0.12% chlorhexidineᬊᧂ ᔍᬊŝ ⧉̹ Augmentin 
375mg(ᯝᖒ)ᮥ 1ᯝ 3⫭ 3ᵝe ᅖᬊ⦹ᩡᮝ໑, ǎᗭษ≉⦹ 
႑׮ᚁ ၰ ᇡŉᯕ ᳕ᰍ⦹۵ Ğᬑᨱ ᇡŉᱢ⇽ᚁᯕ ᜽⧪ࡹ

ᨩ݅.  Stage 3ᨱ۵ Stage 2᪡ zᮡ ⧎ᔾᱽ᪡ Ǎv ᧲⊹ᧂᮥ 
ᔍᬊ⦹໕ᕽ, ⦥᫵᜽ ᦦŉ ᱩᱽᚁ ၰ ᰍÕᚁᯕ ᜽⧪ࡹᨩ݅. 
b ⊹ഭ᮹ đŝ۵ ↽ᗭ 6}ᬵ ᯕᔢ ᮁḡࡽ ⊹ᮁ ᔢ┽ෝ ⠪
a⦹ᩡᮝ໑, ᪥ᱥ ᱱส ⊹ᮁ(Stage 0ᮝಽ ᇥඹ), ੱ۵ ᔢ᭥

ᨱᕽ ⦹᭥ stageಽ ᯕ⧪(⊹ᮁ }ᖁ), ᰍၽಽ ⠪a⦹ᩡ݅.10

STAGE Treatments

STAGE  1 0.12% Chlorhexidine

STAGE  2
0.12% Chlorhexidine + Antibiotics
+ Debridement or sequestrectomy

STAGE 3
0.12% Chlorhexidine + Antibiotics 
+ Segmental resection and reconstruction

Table 2. The treatment of BRONJ6,7 

Ⳕ��đŝ

ŉ݅Ŗ᷾ᮝಽ ᯙ⧕ ĞǍᬊ BPsෝ ᅖᬊᵲᯙ ⪹ᯱᵲ BRONJ
ಽ ḥ݉30 ᯱ⪹ ࡽ໦ᯕᨩ݅(Table 3). ᯕॅ ⪹ᯱ۵ ༉ࢱ ᩍᖒ

ᯕᨩŁ ӹᯕ ᇥ⡍۵ 40-86ᖙಽ ⠪Ɂ 72.5ᖙ ᯕᨩᮝ໑, 70ݡ
᮹ ⪹ᯱ ᇥ⡍a aᰆ ׳ᦹ݅(Fig. 1).
21໦᮹ ⪹ᯱa ĞǍᬊ BPs ᱽᱽᯙ alendronateෝ, 9໦᮹ ⪹
ᯱa residronateෝ ᅖᬊᵲᯕᨩ݅(Fig. 2). ĞǍᬊ BPs᮹ ᅖᬊ

ʑeᮡ ⠪Ɂ 2.5֥ ᯕᨩᮝ໑ ᧞ 1֥ᨱᕽ 10֥ ᯕᔢʭḡ ᇥ
⡍⦹ᩡ݅(Fig. 3).
ŉ݅Ŗ᷾ŝ ࠺ၹࡽ ᱥᝁḩ⪹ᮝಽ۵ Ł⩩ᦶ 18໦, šᱩᩝ 
10໦, 5 ىݚ໦, eḩ⪹ 3໦, ᝁᰆḩ⪹ 2໦, ᗭ⪵ʑḩ⪹ 2໦, 
⩲ᝍ᷾ 2໦, ح⩩šḩ⪹ 2໦ ॒ᮝಽ ᩍ్aḡ ḩ⪹ᨱ ᅖ⧊

ᱢᮝಽ ᯕ⪹ࡹᨕ ᯩᨩ݅(Fig. 4). ᔢᦦŉᨱ ᯕ⪹8 ࡽ໦ᮡ ᔢ
ᦦ Ǎ⊹ᇡᨱᕽ 6ಡ ᔢᦦ ᗭǍ⊹ᇡ 1ಡ, ᔢᦦ ᱥ⊹ᇡ 1ಡಽ 

᳑ᔍࡹᨩŁ ⦹ᦦŉᨱ ᯕ⪹22 ࡽ໦ᮡ ⦹ᦦ Ǎ⊹ᇡ 14ಡ, ⦹
ᦦ ᗭǍ⊹ᇡ 7ಡ, ⦹ᦦ ᱥ⊹ᇡ 1ಡಽ ⦹ᦦŉᨱᕽ᮹ ᯕ⪹ᮉ

ᯕ ᔢᦦŉᨱᕽ ᅕ݅ ׳ ޵í ӹ┡ԍ݅(Fig. 5).
BRONJ᮹ ၽᔾ ᬱᯙᮝಽ۵ ၽ⊹a 24໦, ᮹⊹ᨱ ᮹⦽ ᫙ᔢ

ᮡ 3໦, ၽ⊹ ⬥ ᯥ⥭௡✙ ᜾พ 1໦, ⊹᳑ŉ ᖒ⩶ 1໦, ᬱᯙ

ᮥ ᦭ḡ ༜⦹۵ Ğᬑa 1໦ᯕᨩᮝ໑, ᯕäᮡ ྜྷญᱢ ᫙ᔢᯕ 
BRONJ᮹ ၽᔾ᮹ ⓑ ᫵ᯙᯕ ᮥࢉ ӹ┡ԙ݅(Fig. 6).
29໦᮹ BRONJ ⪹ᯱᨱᕽ Ǎvԕ ࡽ⇽י ƕᔍŉᮥ aḡŁ 
ᯩᨩŁ, ࠺☖ ၰ ᇡ᳦ ॒᮹ qᩝ᷾ᔢ(28໦)ࠥ ࠺ၹ⦹Ł ᯩ
ᨩ݅. ❭י௝ษ ᔍḥᔢᨱᕽ ᇡŉ ⪚ᮡ ŉᬊ⧕ ᗭčᯕ šₑ

ᨩŁ ᯕ ᩑǍᨱᕽ aᰆ ฯᮡ ᄲᯙᮝಽ ӹ┡ӽ ၽ⊹ ⬥ ƕࡹ
ᔍŉ י⇽ᮥ ᅕᯙ ⪹ᯱ᮹ ❭י௝ษ ᔍḥᔢᨱ۵ ԉᦥᯩ۵ 
ၽ⊹᪡᮹ ⩶┽ࠥ šₑ⧁ ᙹ ᯩᨩ݅. 
AAOMS᮹ ḥ݉ʑᵡᨱ ঑ෙ ⪹ᯱ᮹ ᇥඹᨱᕽ6,7 Stage 1(Fig. 
7)ᮡ 2໦, Stage 2(Fig. 8)۵ 27໦, Stage 3(Fig. 9)۵ 1໦ᮝಽ ḥ
 ᮹׮ᇡ᳦ ၰ ႑ ,☖࠺ ᨩ݅(Fig. 10). ݅ᙹ᮹ ⪹ᯱᨱᕽࡹ݉
qᩝ ᷾ᔢᮥ ᅕᯕ۵ ᧲ᔢᯕ ӹ┡ԍʑ ভྙᨱ ᷪbᱢᯙ ᱩ
} ႑׮ᚁ ⪚ᮡ ƕᔍ ᳑ḢᱽÑӹ ᇡŉ ᱢ⇽ᚁᯕ ᜽⧪ࡹᨩ

ᮝ໑(Fig. 11) ᱢᱩ⦽ Drug holiday᮹ ᖅᱶᮡ ᨕಅᭁ݅. 
ੱ⦽, ᳑Ḣáᔍᔢ ŉᗭvԕ ŉᖙ⡍a ᨧ۵ ƕᔍࡽ ŉᯕ ӹ
┡ԍŁ ᩝ᷾ᖙ⡍ॅᯕ ݅ᙹ ⋉᜖ࡽ ᮂᦥ᳑Ḣŝ ฯᮡ ᖙɁ 
Ḳ௞ᯕ ӹ┡ӹ۵ ᗭčᯕ šₑࡹᨩ݅. 
Ğŝ šₑ᮹ ʑeᮡ 2}ᬵᨱᕽ 35}ᬵʭḡ ᇥ⡍⦹ᩡᮝ໑

(Fig. 12), ฯᮡ Ğᬑᨱᕽ ḥ⧪݉ĥᨱ ঑ෙ ⊹ഭჶᮥ ᜽⧪⦹

ᩡᮥ ভ ᷾ᔢ᮹ }ᖁᯕ ӹ┡ԍᮝӹ 8໦᮹ Ğᬑᨱᕽ۵ ḡᗮ

ᱢᯙ ႑׮ŝ ࠺☖᮹ ᷾ᔢ ၰ ᇡŉ᮹ ᰍ⩶ᖒᯕ ӹ┡ӹᕽ ᅕ
᳕ᱢ ᫵ჶŝ ᫙ŝᱢ ᫵ჶᮥ ၹᅖᱢᮝಽ ᜽⧪⦹ᩡ݅(Fig. 
13). ᅕ᳕ᱢᯙ ⊹ഭ ၰ ᇡŉᱢ⇽ᚁᮥ ᜽⧪⦹ᩡḡอ อᖒᱢ

ᮝಽ Ǎԕ᫙ ٥Ŗᮥ ⩶ᖒ⦽ Stage 3᮹ 1ಡᨱᕽ۵ ᇥᱩᱩᱽ

ᚁ ၰ ᰍÕ ɩᗮ❱ᮥ ᯕᬊ⦽ ᰍÕᚁᯕ ᜽⧪ࡹᨩ݅. 

ⳕ��Łₑ�

⩥ᰍ᮹ BRONJ ၽᔾ ʑᱥᨱ ݡ⧕ᕽ ᩍ్ aᖅᯕ ᯩᮝӹ ᦥ
Ḣ ໦⪶⦹í ၾ⩡ḡḡ ᦫŁ ᯩ݅. ℌ ჩṙ aᖅᮡ BPsᨱ ᮹
⧕ ❭ŉᖙ⡍᮹ ʑ܆ᯕ ᱡ⦹ࡹᨕ ᯕäᯕ ᱶᔢᱢᯙ ŉ⯂ᙹ

᪡ ᰍ⩶ᖒᮥ ۱ญí⦹ᩍ ၽ⊹ӹ qᩝ ॒᮹ ǎᗭᱢ ᗱᔢᯕ 
a⧕Ჭᮥ ভ ⊹ᮁࡹḡ ᦫŁ ŉƕᔍa ᯝᨕӽ݅۵ äᯕ݅.11 
 ჩṙ aᖅᮡ BPs᮹ ⩩š⩶ᖒ ᨖᱽ᯲ᬊᨱ ᮹⦹ᩍ ᦦŉ᮹ ࢱ
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Fig 1. The distribution by type of bisphosphonate Fig 2. The distribution by aging

Fig 4. The distribution by past medical history

Fig 6.The distribution by etiologic factors

Fig 3.The distribution by duration of oral intake bisphosphonate

Fig 5.The distribution by BRONJ involved region
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Fig 8.The clinical image of BRONJ Stage 2Fig 7.The clinical image of BRONJ Stage 1

Fig 10.The distribution by stage

Fig 12.The distribution by follow-up period

Fig 11.The distribution by treatment methods

Fig 9.The clinical image of BRONJ Stage 3

Fig 13.The distribution by treatment results
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⨩⩩ᔢ┽ෝ ᮁၽ⦹ᩍ ŉƕᔍෝ ᯝᮝ┉݅۵ aᖅᯕ݅.12,13 
ᖙ ჩṙ aᖅᮡ BPs᮹ Ǎv ᔢ⦝ᨱ ݡ⦽ ᮁ⧕⦽ ᩢ⨆ ভྙ

ᨱ ၽ⊹ ᯕ⬥ ᩑ᳑Ḣ᮹ ⦝}a ᯕ൉ᨕḡḡ ᦫᦥ ŉᯕ י⇽

ᨕ ŉƕᔍa ᯕ൉ᨕḥ݅ࡹ ໑, 2₉ᱢᮝಽ ᖙɁᨱ qᩝᯕࡹ

۵ aᖅᯕ݅.14-16 ੱ⦽ BPs᪡ šಉࡽ ŉ ƕᔍa ᦦŉᨱ ၝq

⦽ ᯕᮁ۵ ▒ ᇡ᭥ ŉ᳑Ḣ᮹ ׳ᮡ ŉ }᳑ᮉŝ šಉ17.݅ࡽ 
⩥ᰍ ℌ ჩṙ aᖅᯙ BPsᨱ ᮹⦽ ❭ŉᖙ⡍᮹ ʑ܆ᱡ⦹a a
ᰆ ձญ ၼᦥॅᩍḡŁ ᯩ۵ BRONJ᮹ ၽᔾ ᯕುᯕḡอ18,19 
Łᬊప᮹ BPs ⊹ഭෝ ၼŁ ᯩ۵ ŉ⩶ᖒᇡᱥ᷾ᯕ ᯩ۵ ᨕฑ 
⪹ᯱॅᨱíᕽ۵ ၽᔾ ᔍಡa ᨧ݅۵ ᱱᨱ ݡ⧕ᕽ ੱ ݅ෙ 
ɝÑෝ ၾ⩡ԕḡ ༜⦹Ł ᯩ݅.20

Ǎvԕ ⪹Ğᮡ ᩍ్ aḡ ໕ᨱᕽ ࠦ✚⦽ ⪹Ğᯕ݅. ⧕ᇡ⦺

ᱢᮝಽ۵ ⊹᳑ŉᯕ ⦹ᦦŝ ᔢᦦŉᨱ ᳕ᰍ⦹໑, ᧨ᮡ ⊖᮹ 
⊹ᵝ᳑Ḣŝ ᔢ⦝a ə ᭥ෝ ᧨ᮡ đ⧊᳑Ḣŝ ⧉̹ ߏŁ ᯩ
݅. Ǎvᮡ ᱡ᯲॒᮹ ྜྷญᱢᯙ ᯱɚ, ⊹ŝ⊹ഭ᜽ᨱ ၽᔾ a
᷾ᩝ ⦽᮹ᬱᖒ ᗱᔢ, ⪚ᮡ ⊹ᵝḩ⪹, ⊹ᦥᬑ᜾॒ᨱ ᮹ ⦽܆

ၹ᮲॒ᨱ ᮹⧕ ݅᧲⦽ vࠥ᮹ ᜅ✙౩ᜅᨱ ࡹ⇽יᨕ ᯩ݅. 
ᯕ్⦽ ⩥᳕⦹۵ ᜅ✙౩ᜅ᮹ ᳑⧊ᮡ ᧨ᮡ ᱱสᨱ ᫙ᔢᮥ 
ᵝÑӹ ŉי⇽ᨱ ᯕ෕í ⦹۵ ʑᩍᯙᯱᯝ ᐱอ ᦥܩ௝ ŉ
}᳑ෝ ⡍⧉⦹۵ ݡᔍᖒ ᅕᔢᮥ ᷾a᜽┅۵ ᫵ᯙᯕ݅. í
݅a Ǎvŝ ⊹ᦥ۵ ᄲญ⦺ᱢ ࠦᖒᮥ aḩ ᙹ ᯩ۵ ၙᖙ ᖙ
Ɂⅾ᮹ ǑḲᯕ ᳕ᰍ⦽݅. ⊹ᦥ۵ ᦦŉಽ ၙᔾྜྷॅŝ ݅ෙ 
ᩝ᷾ᖒ ᔑྜྷॅᯕ ၲᨱ ᯩ۵ ŉಽ ᛞí ॅᨕi ᙹ ᯩ۵ ☖ಽ

a ࢁ ᙹ ᯩᮝ໑, ᯕ్⦽ ᱱᮡ ݅ෙ ᝁℕᇡ᭥ᨱᕽ۵ ᅝ ᙹ 
ᨧ݅۵ ✚ᯕᖒᯕ ᯩ݅.
✚ᱶ ၙᔾྜྷᯕ BRONJၽᄲᨱ ʑᩍ⦹۵ ᩎ⧁ᮡ ᦥḢ ᪥ᱥ

⯩ Ƚ໦ࡹḡ ᦫᦹ݅. ⯆ၙ೎íࠥ, ໨໨ ᱡᯱॅᮡ ႊᖁɁᯕ 
əॅ᮹ BRONJ ᷾ಡᨱᕽ ᳕ᰍ⧩݅Ł ၽ⢽⧩݅.21 ႊᖁɁᮡ 
Ǎv⪹Ğᨱ ᱶᔢᱢᮝಽ ᳕ᰍ⦹໑, ⊹┽, ⊹ᕾ, ⊹ᮡᩕǍ, 
⊹ᵝԎ᮹ Ǎᖒᖒᇥᮥ ᯕ൉Ł ᯩ݅. ႊᖁɁ᮹ ᄲญ⦺ᱢ ᭥
⨹ᖒᮡ ᯹ ᯙḡࡹᨕ ᯩᮝ໑, ႊᖁɁᖒ ŉᙹᩝ ႊᖁɁᯕ ᦦ
ŉᮥ ⡍⧉⦽ ࢱĞᇡᨱᕽ ᯝᮝ┅۵ ḩᄲᯕ݅.22 ႊᖁɁ᳦

᮹ ᳕ᰍ۵ ฯᮡ ᙹ᮹ BRONJ ᄲญ⦺ᱢ ⢽ᅙᇥᕾᨱᕽ Naik
᪡ Russoᨱ ᮹⧕ᕽ ᯕ ᮁʑྜྷ᮹ ᳕ᰍa BRONJ᮹ ၽᄲᨱ ᵲ
᫵⦽ ᩎ⧁ᮥ ⦽݅Ł ᱽᦩ⦹ᩡ݅.23 ə్ӹ ᯕäᮡ ໦⪶⦹ḡ 
ᦫᮝ໑, ႊᖁɁ Ḳ௞ᯕ Ǎvԕᨱᕽ ᯝ₉ᱢᮝಽ ᯝᨕӹ۵

ḡ ᦥܩ໕ ᯕ₉ᱢᮝಽ ᯝᨕӹ۵ ⩥ᔢᯙḡ ༉ෙ݅. í݅a 
ႊᖁɁᨱ ݡ⦽ ᳑Ḣ⦺ᱢ ⪶᷾ᮡ ฯᮡ ᖙɁᖒ ᮁʑྜྷॅᯕ 
ႊᖁɁŝ ᮁᔍ⦽ ⩶┽ෝ aḩ ᙹ ᯩʑ ভྙᨱ ⯹ॅ݅.24

ᩍ్ ᱡᯱॅᮡ BRONJᨱᕽ Ⅹʑᨱ ӹ┡ӹ۵ ᔍÕᯕ BPs
᮹ י⇽ᨱ ᮹⧕ ᬱᯙᯕ ۵ࡹ ፩᮹ ⩩ᧂ Ŗɪᯕ ᨕಅᬭḡ

۵ äᯕ௝Ł ၽ⢽⧕᪵݅. ঑௝ᕽ BRONJ᪡ ႊᔍᖁŉƕᔍ

(Osteoradionecrosis,ORN) ᔍᯕᨱ ᮁᔍᖒᯕ ᯩᮭᯕ ӹ┡ԍ

Ł, ⪹ᯱॅᨱᕽ ႊᔍᖒ ᮁࠥ ᖍᮁ⪵᮹ ᖅᱶᨱᕽ qᗭࡽ ፩
᮹ ⩩šᇥ⡍᮹ đŝಽ ƕᔍᖒ ፩a ၽᔾ⦹ᩡ݅. ᯕ ᯕುᮥ 
ḡḡ⦹۵ äᮝಽ , Kapitola ॒ᮡ pamidronate อ ⃹ญࡽ ᶱ
۵, ᖒᰆ ⪙෕།อ ੱ۵ ᖒᰆ ⪙෕།ᨱ pamidronateෝ ⧉̹ 
⃹ญ⦽ ᳑ݡǑŝ እƱ⦹ᩍ ፩᮹ ⩩ඹ ⮱෥ŝ ፩ ⯂ᙹᮉ᮹ 
ᱥℕᱢᯙ qᗭෝ Ğ⨹⦹ᩡ݅.25 ə్ӹ BRONJ᪡ ORN ᔍ
ᯕᨱ۵ ᯥᔢᱢᮝಽ ੱ ⩥ၙĞ šₑᨱᕽ ༉ࢱ ᇥ໦⦽ ₉ᯕ

ෝ ӹ┡ԙ݅. ORNᮡ ݡᇡᇥ ᔢᦦᨱᕽ ၽᔾ⦹ḡ ᦫ۵ ၹ໕, 
BRONJ᮹ ᔢᦦᄲᗭ: ⦹ᦦᄲᗭ۵ 2:1ಽ ɚᱢᯕḡ۵ ᦫḡอ 
ᇡ⦺ᱢ⧔ 4.݅ࡽℕಽ ᔢᦦŉᨱᕽ ฯᮡ ᙹ᮹ ᷾ಡa ᅕŁݡ

ᮝಽ ORN᮹ ᦶࠥᱢᯙ ⦹ᦦ ⠙⨆ᮡ -⩩šᇥ⡍᮹ qᗭ, ᱡᔑ

ᗭ᷾, ᖙ⡍ḩ᮹ qᗭ᮹ ✚ᖒᮥ w۵ ᔢ┽- ⦹ᦦᯕ ⦽ }᮹ 
ᵝ᫵ ⩩šᨱ ᮹⧕ᕽอ ⩩ඹ Ŗɪᮥ ၼŁ ᯩʑ ভྙᯕ௝Ł 
ᯕ⧕ࢁ ᙹ ᯩ݅.26 í݅a BRONJ۵ ੱ⦽ ᳑Ḣ⦺ᱢᮝಽ ORN
ŝ ₉ᯕa ᯩᮥ ᙹ ᯩ݅. Hansen ॒ᮡ BRONJ ᜽ഭᨱ እƱ⦹

ᩍ ORN ᜽ഭᨱᕽ ᮁญ⪵ࡽ ⩩š᮹ ᷾a᪡ ᖙ⡍ḩ᮹ qᗭ

ෝ ၽč⧩݅.27

BP᮹ ᝁᔾ⩩š⩶ᖒᮥ ᨖᱽ⦹۵ ✚ᖒᯕ BRONJ᮹ ၽᄲᨱ 
ᵝ᫵⦽ ᩎ⧁ᮥ ⦹۵ḡ ᦩ⦹۵ḡᨱ ݡ⦽ ä ভྙᨱ ฯᮡ ḩ
ྙॅᯕ ԉᦥᯩ݅. ᵝ༊⧁อ⦽ ᔢᦦᨱᕽ BRONJ᮹ ၽᄲᮡ, 
BRONJ᮹ ݉ࠦ ᬱᯙᮝಽᕽ BPᨱ ᮹⧕ ᮁࠥࡽ ᝁᔾ⩩š⩶

ᖒ ᨖᱽෝ ၹၶ⦹۵ äᮝಽ ᅕᯙ݅. í݅a ᯕ aᖅᮡ ᪽ 
BP᪡ đ⧊ࡽ ŉƕᔍa ▒፩ᨱᕽ ᅕ݅ ݅ෙ ፩ᨱᕽ ᯝၹᱢ

ᮝಽ ᅕᯕḡ ᦫ۵ḡෝ ᖅ໦⦹۵ߑ ᝅ➉⧩݅. ə௹ᕽ Bps᮹ 
ᝁᔾ⩩š⩶ᖒ ᨖᱽ᮹ ✚ᖒᮡ BRONJ᮹ ၽݍᨱ ʑᩍ⦹ḡอ 
▒ ፩ᨱᕽ ԕᰍᖒ ⧕ᇡ⦺ᱢ ᔾญ⦺ᱢᯙ ₉ᯕෝ ⡍⧉⦽ ݅
ෙ ᫵ᯙॅ ᩎ᜽ ᵲ᫵⦽ ᩎ⧁ᮥ ⦹۵ ä z݅.
⩥ᰍ, BRONJ᮹ ᭥⨹ᨱ ݡ⦽ ᮹᳕a܆⦹Ñӹ ձญ ᯕᬊ⧁

อ⦽ ᝅ⨹ᮡ ᨧ݅. Marx ॒ᮡ BPෝ ĞǍ ᖎ≉⦽ ⪹ᯱෝ ⠪
a⦹ʑ ᭥⧕ ፩᮹ ⊹⪹ᮉᨱ ݡ ⦽ݡญ ḡ⢽ᯙ CTX᮹ ᔍ
ᬊᮥ ᱽᦩ⧩݅.28 ə۵ CTX۵ࠥ׮, ᔢݡᱢᮝಽ ᱢᮡ ᙹ᮹ 
⪹ᯱa ⡍⧉ࡽ ᩑǍᯕŁ ᦥḢ ᝅ⨹ᱢᮝಽ Łಅࡹᨕ᧝อ 
⦹۵ ᱡ᭥⨹Ǒŝ đ⧊ࡹᨕ ᯩ݅Ł ᱽᦩ⧩݅. እ᜘⦹í, 
Kunchurᨱ ᮹⦽ ᩑǍ۵ ၽ⊹⪹ᯱᨱᕽ ԏᮡ CTX ࠥ׮᪡ 
BRONJ ᔍᯕ᮹ a܆⦽ šಉᖒᮥ ᅕᩍᵝᨩ݅. ə్ӹ ฯᮡ 
Ğᬑᨱᕽ թྕ ԏᮡ BRONJ᮹ ᮁၽශಽ CTX᪡ ᩑšᖒᮥ 
₟ᮥ ᙹ ᨧᨩ݅.29 ݅ෙ ᱡᯱॅᮡ ၽ⊹ᚁ ⬥ BRONJ᮹ ᭥⨹

ᮥ ⠪a⦹ʑ ᭥⧕ ᮁᔍ⦽ ŉ ⊹⪹ ⢽᜽ᯱ᪡ CTX᮹ ᔍᬊᮥ 
ʑᚁ⧕ ᪵ḡอ əäᨱ ݚ┡ ⦽ݡ⦽ ᷾Ña ᨧ݅.30,31

እಾ, ⊹ŝ ❭י௝ษ ႊᔍᖁ ᔍḥŝ CT᪡ zᮡ ݅ෙ ᩢᔢ 
ႊჶᯕ BRONJ᮹ ḥ݉᮹ ⪶ᱶᨱ ᔍᬊࢁḡ ༉෕ӹ, ᯕ్⦽ 
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äॅᮡ ᩩႊᮥ ᭥⦽ ᩩ⊂ a܆ᖒᯕ ᨧ݅.32-36

⊹ŝ ⊹ഭ᪡ BRONJ᪡᮹ šĥෝ ᔕ⠕ᅕ໕ BPsෝ ⃹ႊၼᮡ 
⪹ᯱ۵ ⊹ᵝᱢ əญŁ/ੱ۵ ⊹ᙹᱢ qᩝᯕӹ ǎᗭᱢ ᫙ᔢ 
ᐱ ᦥܩ௝ ᙹᚁᱢ ⊹ŝ ᚁ᜾ ⬥ᨱࠥ BRONJa ޵ ᦦ⪵ࢁ ᙹ 
ᯩ݅۵ ᅕŁa ᯩ݅. ݅ʑš ⬥⨆ᱢ ᩑǍᨱᕽ, BRONJ ಽ ḥ
݉ၼᮡ 567໦᮹ ⪹ᯱᵲ 205 ໦(36.2%) ᨱᕽ ⋉᜖ᱢᯙ ⊹ŝ

⊹ഭ᪡ šĥᨧ۵ ᄲᗭෝ ᅕᩡᮝ໑ 362໦᮹ ⪹ᯱ(63.8%)ᨱ
ᕽ ⋉᜖ᱢᯙ ⊹ŝ⊹ഭ᪡ šĥࡽ ᄲᗭෝ ᅕᩡ݅. ⋉᜖ᱢᯙ 
⊹ഭ᪡ šĥᨧᯕ ၽᔾ⧁ ᙹ ᯩ۵ äᯕ BRONJᯕ໑, ᯕ۵ ň 
BPsෝ ᅖᬊ⦹۵ ⪹ᯱᨱᕽ ٩ᨱ ᅕᯕḡ ᦫ۵ BRONJ᮹ ᷾
⬥a ᯩ݅۵ äᯕ݅. ᷪ BPsෝ ᅖᬊ⦹۵ ༉ु ᔍ௭ᨱíᕽ 
BRONJa ၽᔾ⦹۵ äᯕ ᦥܩအಽ BPsෝ ᅖᬊ⦹۵ ⪹ᯱᨱ

íᕽ BRONJa ၽᔾ⧁ ᙹ ᯩ۵ ᯥᔢᱢ , ႊᔍᖁ⦺ᱢ, ᯥᔢᄲ

ญᱢ áᔍđŝ᪡᮹ ᩑšᖒᮥ ₟۵ äᯕ ᵲ᫵⦹݅Ł ⦹ᩡ

݅.37

ᷪ สᩑ⦹í ᨕਅ ⪹ᯱᨱíᕽ BRONJ᮹ ၽᔾ a܆ᖒᯕ ׳
݅ ᯕ్⦽ đŝᅕ݅۵ ᨕਅ ⪹ᯱᨱᕽ BRONJa ၽᔾ⧁ḡ 
ัḡෝ đᱶḡᮥ ᙹ ᯩ۵ ᵲ᫵⦽ ⢽᜽ᯱෝ ₟۵ äᯕ ᵲ᫵

⦹݅. ᯕ్⦽ äᮡ ٩ᨱ ᅕᯕḡ ᦫ۵, ᷪ ᷾ᔢᯕ ᨧ۵ stage 0
᮹ BRONJෝ ₟ᦥԕᨕ ᯕ్⦽ ⪹ᯱᨱᕽ ᜽ᚁᨱ ᱽ⦽ᮥ ࢱ
Ñӹ, ⪚ᮡ Drug holiday ᯕ⬥ᨱ ᷾ᔢ᮹ ᪥⪵a ᯕ൉ᨕᲭᮥ 
ভ, ᷪ ᱶ⪶⦽ ḥ݉ŝ ⊹ഭĥ⫮ᮥ ᖙᬕ ⬥ᨱ ⊹ഭෝ ᜽⧪⧁ 
ᙹ ۵ äᮥ ᮹ၙ⦽݅.38

BRONJಽ ḥ݉ݡ ࡽ}᮹ Ğᬑᨱᕽ ⊹ᮁࡹḡ ᦫᮡ ၽ⊹₞

ᯕ ᅕᯙ݅. ᯕ్⦽ ⍡ᯕᜅ᮹ ໨aḡ Ğᬑᨱᕽ ⊹ᦥၽÑ ᱥ
ᨱ ᯕၙ ŉƕᔍa ӹ┡ԍ݅. ⊹ŝᄲಆ᮹ ᱥၹᱢ ☖ĥ۵ ⊹
ŝḩ⪹ᮝಽ ⊹ŝ᮹ᔍᨱ ᮹⧕ ≉ɪࡹᨕḡ۵ እᙹᚁᱢᮝಽ 
Ⅺၽࡽ BRONJ᮹ ⋉᜖ᱢᯙ ⊹ഭ᪡ šĥ⦹ᩍ, BRONJ᮹ ᇥ
ඹᨱ ᮁᬊ⧁ ᙹ ᯩ݅. BPs ᅖᬊ࠺ᦩ ⪹ᯱॅ᮹ ⊹ᮁ⧁ ᙹ ᨧ
۵ qᩝࡽ ⊹ᦥ᮹ ၽÑ᪡ šಉ⦹ᩍ BRONJ᮹ ᭥⨹ᖒᮥ ᩩ
č⧁ ʙᮡ ᨧ݅. ᖁ┾ᮡ b }ᯙ᮹ ⍡ᯕᜅᨱ ᯕᱱŝ ᭥⨹ᖒ

ᮥ ⠪a⧕᧝ ⦹۵ ᯥᔢaᨱ ݍಅᯩ݅. BRONJ᮹ እᙹᚁᱢ 
Ⅺၽ ⩶┽᮹ ׳ᮡ ኩࠥ۵ ᵝ༊⧁อ⦹໑, ⬉ᮉᱢ ᩩႊ⊹ŝ 
⥥ಽ☁⎽᮹ ᵲ᫵ᖒᨱ ݡ⧕ ⪹ᯱॅᨱí ᖅ໦⦹Ł ᳑ᨙ⦹

۵ ᳦᧲⦺ᯱ, ⩩ᧂ⦺ᯱ, ᯝၹ ᫙ŝ᮹ᨱ ᮹⧕ Łಅࡹᨕ᧝ ⦽
݅.37 BRONJ᪡ ⪹ᯱ᮹ ʑᱡ᯹⪹ŝ᮹ ݅᧲⦽ ᩑǍᨱᕽ ܩ⎵

❕ ԉᬊŝ ⩩šḩ⪹, ىݚ, Ł⩩ᦶᯕ BRONJ᮹ ᭥⨹ᖒᮥ ᷾
a᜽┉݅Ł ᖅ໦⧕᪵݅.16,17,39 
BRONJ᮹ ⊹ഭᨱ ᯩᨕᕽ ⪹ᯱॅᮡ BRONJ ၽᔾ ᭥⨹ᨱ ঑
ෙ ᱶᅕෝ ᱽŖ ၼᦥ᧝ ⦹໑ ᯕ ḩ⪹᮹ ŝᱶ᮹ ᷾ᔢŝ Ḷ⬥

ᨱ ݡ⦽ ᱶᅕࠥ ᱽŖ ၼᦥ᧝ ⦽݅. AAOMSᨱ ঑෕໕ Stage 
0ᨱᕽ۵ ᱥᝁᱢ ⊹ഭ ᱽŖ, ݅ෙ ǎᗭᱢ ᫵ᯙ(∊⊹᪡ ⊹ᵝ

ḩ⪹ zᮡ)ᮥ ᅕ᳕ᱢ ⊹ഭ, ᱥᝁᱢ šญᨱ۵ อᖒ ☖᷾ᮥ 
⊹ഭෝ ᭥⦽ ᔍᬊŝ ⧎ᔾᱽಽ qᩝᮥ ᳑ᱩ⦹۵ äᮥ ⡍⧉

⦽݅. Stage1ᨱᕽ۵ 0.12% Chlorhexidine zᮡ Ǎv ⧎ၙᔾ

ྜྷ ᖙᱶᧂ᮹ ᔍᬊᨱ ᯕᱱᮥ aḡ໑. ᙹᚁᱢ ⊹ഭ۵ ⇵⃽

 ḡ ᦫ۱݅. Stage 2ᨱᕽ۵ ⧎ᔾᱽ ⊹ഭ᪡ ᄲ⧪⦹ᩍ Ǎvࡹ
⧎ၙᔾྜྷ ᖙᱶᧂ᮹ ᔍᬊᨱ ᯕᱱᮥ aḡ໑ BRONJ᮹ ၽᔾ

ᮡ ፩᮹ }᳑ᨱ ᩎᮝಽ ᩢ⨆ᮥ ᵝ۵ ᫵ᯙॅŝ šಉࡹᨕ ᯩ
ᮥḡ ༉ෙ݅. ᇡaᱢᮝಽ BRONJ۵ Ⅹʑ qᩝᖒ ᄲᯙ ভྙ

ᯕ ᦥ݅ܩ. ᇥญࡽ ၙᔾྜྷ᮹ ݡᇡᇥᮡ ⧎ᔾᱽ᮹ ⟹ܩᝅฑ 
ə൚ᨱ ၝq⦹݅. Quinolones, metronidazole, clindamycin, 
doxycyclin, əญŁ eryothromycinᮡ ⟹ܩᝅฑ ᦭్ḡa ᯩ
۵ ⪹ᯱॅᨱᕽ ᖒŖᱢᮝಽ ᔍᬊࡹᨩ݅. ၙᔾྜྷ ႑᧲ᮡ ੱ
⦽ ၶ▭ญᦥ᮹ ႊᖁɁ᮹ ᳕ᰍෝ ᦭ʑ᭥⧕ ၙᔾྜྷ ႑᧲ ੱ
⦽ ᇥᕾ݅ࡽ. อ᧞ ᯕ ၙᔾྜྷᯕ ႑᧲݅ࡽ໕, ⧎ᔾᱽa ᱢᱩ

⯩ ᱢᬊࡹᨕ᧝อ ⦽݅. ݅൉ʑ ⯹ु ᷾ಡ᮹ Ğᬑ ⪹ᯱॅᮡ 
ᅖ⧊ ⧎ᔾ ᫵ჶ, ᰆʑe᮹ ⧎ᔾᱽ ᮁḡ, ੱ۵ IV ⧎ᔾ᫵ჶ 
ŝᱶᮥ ᫵Ǎ⧁ ᙹ ᯩ݅. Stage 3ᨱᕽ۵ ᯕ ⪹ᯱॅᮡ ᱩ}ෝ 
⡍⧉⧕ᕽ, ⧎ᔾᱽ᮹ ᅖ⧊ ᫵ჶᮝಽ ƕᔍ᳑Ḣ ᱽÑ᮹ ᯕᱱ

ᯕ ᯩ݅. əญŁ ᯕäᮡ ɪᖒ qᩝŝ ☖᷾᮹ ⧕ᗭ ၰ ᰆʑe

᮹ ᪥⪵ෝ ᱽŖ⧁ ᙹ ᯩ݅. ḩᄲ᮹ ݉ĥᨱ šĥᨧᯕ, ᇡŉ᮹ 
ᯕ࠺ᖒ ᳑bॅᯕ ᱽÑࡹᨕ᧝อ ⦽݅. ࡽ⇽י ƕᔍᖒ ፩ ԕ
ᇡ᮹ ᷾ᔢᯩ۵ ⊹ᦥ᮹ ၽ⊹۵ ၽ⊹ŝᱶᯕ ⪶พࡽ ƕᔍᖒ 
ŝᱶᮥ ⪶ᰆ᜽┍ äᮝಽ ᅕᯕḡ ᦫʑ ভྙᨱ Łಅࡹᨕ᧝

อ ⦽݅. ੱ⦽ ⊹ŝᱢ ᰍ⪽⊹ഭ݉ĥᨱᕽ, ᱱส᫙ᔢᮡ ᱱส

ᇡ₊ᮥ ⪶ᝅ⯩ ⦹ʑ ᭥⧕ ⦝⧕Კ᧝อ ⦽݅. ᯕ్⦽ ⪹ᯱॅ

ᮡ ☖᷾᮹ ᱽÑ, ŉƕᔍ᮹ ᰍၽᯕӹ ᝍb⪵ ᪥⪵, ᩑ᳑Ḣŝ 
Ğ᳑Ḣ᮹ qᩝᮥ ᳑ᱩ⦹۵ äᯕ ๅᬑ ᵲ᫵⦹݅. 

7��đು

BRONJ᮹ ᭥⨹ᖒᮥ ᩩč⧁ ʙᮡ ᨧ݅. ᖁ┾ᮡ b }ᯙ᮹ ⍡
ᯕᜅᨱ ᯕᱱŝ ᭥⨹ᖒᮥ ⠪a⧕᧝ ⦹۵ ᯥᔢaᨱ ݍಅᯩ

݅. BRONJ᮹ እᙹᚁᱢ Ⅺၽ ⩶┽᮹ ׳ᮡ ኩࠥ۵ ᵝ༊⧁อ

⦹໑, ⬉ᮉᱢ ᩩႊ⊹ŝ ⥥ಽ☁⎽᮹ ᵲ᫵ᖒᨱ ݡ⧕ ⪹ᯱॅ

ᨱí ᖅ໦⦹Ł ᳑ᨙ⦹۵ ᳦᧲⦺ᯱ, ⩩ᧂ⦺ᯱ, ᯝၹ ᫙ŝ᮹

ᨱ ᮹⧕ Łಅࡹᨕ᧝ ⦽݅.37

BRONJ᪡ ⪹ᯱ᮹ ʑᱡ ḩ⪹ŝ᮹ ݅᧲⦽ ᩑǍᨱᕽ ܩ⎵❕ 
ԉᬊŝ ⩩šḩ⪹, ىݚ, Ł⩩ᦶᯕ BRONJ᮹ ᭥⨹ᖒᮥ ᷾a

᜽┉݅Ł ᖅ໦⧕᪵݅.16,17,39 
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BRONJ᮹ ⊹ഭᨱ ᯩᨕᕽ ⪹ᯱॅᮡ BRONJ ၽᔾ ᭥⨹ᨱ ঑
ෙ ᱶᅕෝ ᱽŖ ၼᦥ᧝ ⦹໑ ᯕ ḩ⪹᮹ ŝᱶ᮹ ᷾ᔢŝ Ḷ⬥

ᨱ ݡ⦽ ᱶᅕࠥ ᱽŖ ၼᦥ᧝ ⦽݅. AAOMSᨱ ঑෕໕ Stage 
0ᨱᕽ۵ ᱥᝁᱢ ⊹ഭ ᱽŖ, ݅ෙ ǎᗭᱢ ᫵ᯙ(∊⊹᪡ ⊹ᵝ

ḩ⪹ zᮡ)ᮥ ᅕ᳕ᱢ ⊹ഭ, ᱥᝁᱢ šญᨱ۵ อᖒ ☖᷾ᮥ 
⊹ഭෝ ᭥⦽ ᔍᬊŝ ⧎ᔾᱽಽ qᩝᮥ ᳑ᱩ⦹۵ äᮥ ⡍⧉

⦽݅. Stage1ᨱᕽ۵ 0.12% Chlorhexidine zᮡ Ǎv ⧎ၙᔾ

ྜྷ ᖙᱶᧂ᮹ ᔍᬊᨱ ᯕᱱᮥ aḡ໑. ᙹᚁᱢ ⊹ഭ۵ ⇵⃽

 ḡ ᦫ۵݅. Stage 2ᨱᕽ۵ ⧎ᔾᱽ ⊹ഭ᪡ ᄲ⧪⦹ᩍ Ǎvࡹ
⧎ၙᔾྜྷ ᖙᱶᧂ᮹ ᔍᬊᨱ ᯕᱱᮥ aḡ໑ BRONJ᮹ ၽᔾ

ᮡ ፩᮹ }᳑ᨱ ᩎᮝಽ ᩢ⨆ᮥ ᵝ۵ ᫵ᯙॅŝ šಉࡹᨕ ᯩ
ᮥḡ ༉ෙ݅. ᇡaᱢᮝಽ BRONJ۵ Ⅹʑ qᩝᖒ ᄲᯙ ভྙ

ᯕ ᦥ݅ܩ. ᇥญࡽ ၙᔾྜྷ᮹ ݡᇡᇥᮡ ⧎ᔾᱽ᮹ ⟹ܩᝅฑ 
ə൚ᨱ ၝq⦹݅. Quinolones, metronidazole, clindamycin, 
doxycyclin, əญŁ eryothromycinᮡ ⟹ܩᝅฑ ᦭్ḡa ᯩ
۵ ⪹ᯱॅᨱᕽ ᖒŖᱢᮝಽ ᔍᬊࡹᨩ݅. ၙᔾྜྷ ႑᧲ᮡ ੱ
⦽ ၶ▭ญᦥ᮹ ႊᖁɁ᮹ ᳕ᰍෝ ᦭ʑ᭥⧕ ၙᔾྜྷ ႑᧲ ੱ
⦽ ᇥᕾ݅ࡽ. อ᧞ ᯕ ၙᔾྜྷᯕ ႑᧲݅ࡽ໕, ⧎ᔾᱽa ᱢᱩ

⯩ ᱢᬊࡹᨕ᧝อ ⦽݅. ݅൉ʑ ⯹ु ᷾ಡ᮹ Ğᬑ ⪹ᯱॅᮡ 
ᅖ⧊ ⧎ᔾ ᫵ჶ, ᰆʑe᮹ ⧎ᔾᱽ ᮁḡ, ੱ۵ IV ⧎ᔾ᫵ჶ 
ŝᱶᮥ ᫵Ǎ⧁ ᙹ ᯩ݅. Stage 3ᨱᕽ۵ ᯕ ⪹ᯱॅᮡ ᱩ}ෝ 
⡍⧉⧕ᕽ, ⧎ᔾᱽ᮹ ᅖ⧊ ᫵ჶᮝಽ ƕᔍ᳑Ḣ ᱽÑ᮹ ᯕᱱ

ᯕ ᯩ݅. əญŁ ᯕäᮡ ɪᖒ qᩝŝ ☖᷾᮹ ⧕ᗭ ၰ ᰆʑe

᮹ ᪥⪵ෝ ᱽŖ⧁ ᙹ ᯩ݅. ḩᄲ᮹ ݉ĥᨱ šĥᨧᯕ, ᇡŉ᮹ 
ᯕ࠺ᖒ ᳑bॅᯕ ᱽÑࡹᨕ᧝อ ⦽݅. ࡽ⇽י ƕᔍᖒ ፩ ԕ
ᇡ᮹ ᷾ᔢᯩ۵ ⊹ᦥ᮹ ၽ⊹۵ ၽ⊹ŝᱶᯕ ⪶พࡽ ƕᔍᖒ 
ŝᱶᮥ ⪶ᰆ᜽┍ äᮝಽ ᅕᯕḡ ᦫʑ ভྙᨱ Łಅࡹᨕ᧝

อ ⦽݅. ੱ⦽ ⊹ŝᱢ ᰍ⪽⊹ഭ݉ĥᨱᕽ, ᱱส᫙ᔢᮡ ᱱส

ᇡ₊ᮥ ⪶ᝅ⯩ ⦹ʑ ᭥⧕ ⦝⧕Კ᧝อ ⦽݅. ᯕ్⦽ ⪹ᯱॅ

ᮡ ☖᷾᮹ ᱽÑ, ŉƕᔍ᮹ ᰍၽᯕӹ ᝍb⪵ ᪥⪵, ᩑ᳑Ḣŝ 
Ğ᳑Ḣ᮹ qᩝᮥ ᳑ᱩ⦹۵ äᯕ ๅᬑ ᵲ᫵⦹݅.

7*��qᔍ᮹�ɡ

ᅙ ྙםᮡ 2011֥ ᳑ᖁݡ⦺Ʊ ⊹ŝᄲᬱ ⦺ᚁᩑǍእ ḡᬱ

ᮥ ၼᦥ ᩑǍࡹᨩ᜖݅ܩ.
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 ୺ഋ ੋ࢚ਊ ௏ೝਸ ੉ਊೠݏ
ҳъ ղ ٣૑ణ ੐೒ۆ౟ ੋ࢚ ଻ٙ ૐ۹

૑݅߅
੉ചৈ੗؀೟Ү�੄೟੹؀ޙ೟ਗ�஖җ୍ࠁ೟Үप

Ⳓ�ᕽು

85֥ᨱ ℌ ⪹ᯱෝ ᅕᦹ޹ Ǎv ԕ ᜅ⋱թ᮹ ᜽Ⅹᯙ CEREC 
(CEramic REConstruction) ᜽ᜅ▽᮹ ၽᱥŝ 90֥ݡ ᵲၹᨱ 
⬥ၽᵝᯱᯙ iTero ᜅ⋱թ ॒, ⊹ŝᩢᩎᨱᕽ ॵḡ▙ ႊ᜾᮹ 
Ǎv ԕ ↍ᩢᮝಽ ༉⩶ᮥ ᨜Ł ᯕಽᕽ ᙹᅖྜྷᮥ ᱽ᯲⦹ಅ

ᨕ ᪵݅.1-5 ᯥ⥭௡✙ ⊹ഭෝ ॵḡ▙ ⮱෥ࡹಆᯕ ĥᗮי ۵

ࠥᨱ ঑௝ ᙹᚁ ĥ⫮ᨱᕽᇡ░ ᅕ℁ྜྷ ᱽ᯲ʭḡ ⧕đ⦹۵ 
ᩍ్ aḡ ʑᚁ ੱ⦽ ᜽ࠥࡹŁ ᯩ݅. CTᩢᔢᮥ ⪽ᬊ⧁ ভᨱ 
݉ḡ ᜽ᚁᇡ᭥᮹ ⊹᳑ŉ ᔢ┽อᮥ ٩ᮝಽ ⪶ᯙ⦹۵ ݉ĥ

ᨱᕽ, Ḣᱲ ᯥ⥭௡✙ ĥ⫮ᮥ ᖙᬑŁ ᯕෝ ᙹᚁᬊ ▽⥭ภᮝ

ಽ อॅᨕ ᙹᚁᨱ ⪽ᬊ⦹Ł ᯩᮝ໑, ⌂ℱࡽ ᩢᔢᨱᕽ ᯥ⥭

௡✙ ᔢᇡ᮹ ⩶┽ෝ ᯙʑ⧁ ᙹ ᯩࠥಾ ✚ᙹ⦹í ᱽ᯲ࡽ ᯙ

ᔢᬊ ⎵⦲ᮥ ᩑđ⦹ᩍ ॵḡ▙ ᯙᔢᮥ ₥ा⦹ᩍ, ฿∅⩶ ḡ
 .݅ᯩ ᵝ᪡ ᔢᇡ ᅕ℁ྜྷᮥ ⋱ऽ⌁ ʑᚁಽ ᱽ᯲⦹Łݡ

ᯥ⥭௡✙ ฿∅⩶ ḡݡᵝෝ ᱽ᯲⧉ᮝಽ៉ ᨜۵ ᯕᱱ ᵲᨱ 
⦹ӹa ⊹ᮡᩑ᮹ ׳ᯕᨱ ঑௝ }ᄥ⪵ࡽ ษḥᮥ wࠥಾ ⦹
۵ äᯕ݅. ᯕ۵ ᯥ᜽ ᯥ⥭௡✙ ᅕ℁ྜྷᨱ ౩ḥᮥ aq⦹໕

ᕽ ⊹ᮡᖒ⩶ (tissue molding or sculpturing)ᮥ ⧉ᮝಽ៉ ޵ 
ⓑ ⬉ŝෝ ᨜ᮥ ᙹ ᯩ݅. ⊹ᮡᖒ⩶ࡽ ⩶┽ෝ əݡಽ ᅖᱽ⦹

ᯥ⥭௡✙ ᵝ᭥ ᩑ᳑ ,ߑᨱ۵ ⦽ aḡ ᨕಅᬕ ᱱᯕ ᯩ۵ߑ ۵

Ḣᮡ ᧂℕa aा₍ ᵝນܩ᪡ zᦥᕽ, ḡḡa ᔍ௝ḡ໕ ዁
ෙ ᜽e ᦩᨱ ྕթḩ ᙹ ᯩᮝ໑, ᝅᱽಽ ᯙᔢ ₥ाᮥ ᭥⧕ 
ᯥ᜽ ᯥ⥭௡✙ ᅕ℁ྜྷᮥ ⣝ ⬥ ᙹ ᇥ ԕᨱ ᩩญ⦽ ⊹ᮡᩑ᮹ 
⩶┽a ྕ߭ḡ۵ äᮥ ⮵⯩ ᅝ ᙹ ᯩ݅. ᯕ్⦽ ྙᱽෝ ⧕đ

⦹ʑ ᭥⧕ᕽ ᯥ᜽ ᯥ⥭௡✙ ᅕ℁ྜྷ᮹ ᯙᔢᮥ ᯕᬊ⧕ᕽ ᯙ
ᔢᬊ ⎵⦲ ᵝ᭥ᨱ ⊹ᮡᩑ ⦹ႊᮝಽ ॅᨕa۵ ᇡ᭥ෝ ౩ḥ

Intra-oral digital implant impression technique 
utilizing customized impression coping
Ji-Man Park
Department of Prosthodontics, School of Medicine, Ewha Womans University, Seoul, Korea

Abstract

Digital impression coping (scan body) can be customized to make it possible to be used for digital intra-oral 
impression taking procedure after tissue molding by provisional prosthesis at the area of esthetic implant. In 
this case presentation, for the purpose of reproducing the tissue molded implant bed with natural emergence 
profile after upper right premolar implant’s osseointegration, digital impression coping was modified to copy the 
shape of provisional prosthesis by adding pattern resin. Three dimensional image of this coping was acquired 
by intra-ora scanner and designing of customized abutment and superstructure was done on this data. The 
prostheses were manufactured from titanium and Pd-In alloy which can be processed by milling machine and 
the clinically satisfactory result was obtained.

Key word: dental implant, intro-oral scanner, digital impression, customized impression coping
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ᮝಽ ᅖᱽ⦹Ł, ᯕෝ Ǎv ԕᨱ ݅᜽ ᩑđ⦹ᩍ ᯥ⥭௡✙ ᯙ
ᔢᮥ ₥ा⦹۵ ᚁ᜾ᯕ ᗭ}ࡽ ၵa ᯩ݅.7

ᅙ ᷾ಡᨱᕽ۵ ᔢᦦ ᗭǍ⊹ ᇡ᭥᮹ ݉ᯝ ᯥ⥭௡✙ ᷾ಡಽ

ᕽ ᯥ᜽ ᯥ⥭௡✙ ᅕ℁ྜྷᮥ ☖⧕ ⊹ᮡᖒ⩶ᮥ ษ⊽ ⬥ᨱ ‘ᜅ
⋵ၵॵ’௝۵ ॵḡ▙ ᯙᔢᬊ ⎵⦲ᮥ ฿∅⪵⦹ᩍ ॵḡ▙ Ǎ
v ᯙᔢᮥ ₥ा⦹Ł, ฿∅⩶ ḡݡᵝ᪡ ӹᔍ⩶ ᯥ⥭௡✙ ᅕ
℁ྜྷᮥ ⋱ऽ⌁ ʑᚁಽ ᱽ᯲⦹ᩍ อ᳒⧁ อ⦽ đŝෝ ᨜ᨩ

ʑᨱ ᯕෝ ᅕŁ⦹Łᯱ ⦽݅.

**��᷾ಡᅕŁ

63ᖙ ԉ⪹ᮝಽᕽ ⊹ᦥ ❭ᱩಽ ᯙ⧕ ᳭⊂ ᔢᦦ ᗭǍ⊹ᇡ 
#14i (TSIII, 4 x 15 mm, Osstem, Seoul, Korea)᮹ ᯥ⥭௡✙ 
᜾พ ⬥ ᅕ℁ᮥ ᭥⧕ ᮹഑ࡹᨩ݅. ✙௽ᜅ⟝ ᯙᔢᮥ ₥ा

⦹Ł ༉⩶ᮥ อॅᨕ, ⥭௝ᜅ❒ ᯥ᜽ ḡݡᵝ (Temporary 
abutment, Osstem, Seoul, Korea) ᔢᨱᕽ ᯥ᜽ ᅕ℁ྜྷᮥ ᱽ
᯲⦹ᩡ݅. ₉ ࢱಡ ⇵a ԕᬱ ᜽ᨱ Ųᵲ⧊ ౩ḥᮥ ᯥ᜽ ᅕ
℁ྜྷᨱ ⇵a⦹ᩍ ⊹ᮡᩑ ⦹ႊ ᇡ᭥᮹ ⊹ᮡ᮹ ⩶┽ෝ ᖒ⩶

⦹ᩡ݅. ⊹ᮡ᮹ ⩶┽۵ ᯱᩑ⊹ᦥ᮹ ᯱᩑᜅ్ᬕ ⇽⩥⩶┽ 

(emergence profile)ෝ ᰍ⩥⦹ʑ ᭥⧕ᕽ ᙽ⊂᮹ Ğᬑ ᯥ⥭

௡✙ ᔢᇡ (fixture top)ᨱᕽ ၵಽ ᪍௝᪅۵ ᇡ᭥ 1 mm۵ ᙹ
Ḣᱢᮝಽ ⩶ᖒ⦹Ł, ə ᯕ⬥ᨱ۵ ᙽ⊂ᮝಽ ᅝಾ⦹໑, ⊹
ᮡᩑᨱᕽ ዁Კӹ᪅ʑ Ḣᱥᨱ ݅᜽ ᙹḢᱢᮝಽ ᯕ⧪۵ࡹ 
'S'ᯱ ⩶┽ෝ wࠥಾ ⦹ᩡ݅. ⊹eᮁࢱa ᯩ۵ ɝ, ᬱᝍᇡ

۵ ⊹eᮁࢱa ᧞e ᭥ಽ ၡಅ ᪍௝i ᙹ ᯩࠥಾ ᳑ɩ ᅖ
ಾ⦽ (convex) ༉᧲ᮥ aḡࠥಾ ⦹ᩡ݅. ᯥ᜽ ᅕ℁ྜྷ᮹ Ǎ
}ᇡ۵ ⠪⠙⦹Ñӹ ᧞e ᅝಾ⦹í ⦹ᩡ݅. (Fig. 1) ↽᳦ ᯥ
⥭௡✙ ᯙᔢᮡ ⊹ᮡ⦹ႊ᮹ ⩶┽ෝ ᰍ⩥⦹ʑ ᭥⧕ᕽ ᯥ᜽ 
ᅕ℁ྜྷ᮹ ⧕ݚ ᇡ᭥ෝ ᅖᱽ⦽ ฿∅⩶ ॵḡ▙ ᯙᔢᬊ ⎵⦲ 
(Scanbody, Dio implant, Busan, Korea)ᮥ ᱽ᯲⦹ᩍ ₥ा⦹

ᩡ݅. ᯥ᜽ ᅕ℁ྜྷŝ ᯥ⥭௡✙ ᦥԁಽəෝ đ⧊⦽ ₥ಽ ᇡ
aᵲ⧊⩶ ᝅญ⎹ ⟝❑ (EXAFLEX PUTTY; GC corporation, 
Tokyo, Japan)ಽ ⊹ᮡᩑ ⦹ႊ ᇡ᭥ෝ ᯙʑ⦹ᩡ݅. ᯕ ᝅญ

⎹ ༉ߙᨱ ॵḡ▙ ᯙᔢᬊ ⎵⦲ᮥ ᩑđ⦹Ł, ᵝ᭥᮹ Ŗeᮥ 
➉▕౩ḥ (Duralay pattern resin, Reliance Dental Mfg. Co., IL, 
USA)ᮝಽ ₥ᭁ݅. (Fig. 2)

A

A

B

B

C

C

Fig. 1 ⊹ᮡᖒ⩶ᮥ ᪥ഭ⦽ ᯥ᜽ ᅕ℁ྜྷ. A: ᯥ⥭௡✙ ᜾พ ᭥⊹a ӹᔍ⩶ ᙹᅖྜྷᮥ ᱽ᯲⧁ ᙹ ᯩ۵ ᳬᮡ ᭥⊹ᨱ ᯩ۵ ༉᜖, 
B: ⩲⊂ ⊹ᮡ ษḥ᮹ ׳ᯕa ⊹ᮡ♕⇶ᮝಽ ౩ḥ ᙹᅖᮥ ⦽ ᱽ2ݡǍ⊹᪡ እƱ⧩ᮥ ভᨱ ᱶᔢᱢᯙ ׳ᯕᨱ ᯩ۵ äᮥ ⪶ᯙ⧁ 
ᙹ ᯩᮭ, C: ᯥ᜽ ᅕ℁ྜྷᮥ ᱽÑ⦽ Ḣ⬥᮹ ᖒ⩶ࡽ ⊹ᮡ ༉᜖, ᩩญ⦽ ษḥᯕ ᔕᦥ ᯩ۵ äᮥ ᅝ ᙹ ᯩᮭ.

Fig. 2 ⊹ᮡᩑ ⦹ႊ᮹ ᯥ᜽ ᅕ℁ྜྷ ⩶┽ෝ ᅖᱽ⦹۵ ŝᱶ. A: ᯥ᜽ ᅕ℁ྜྷŝ ᯥ⥭௡✙ ᦥԁಽəෝ ᩑđ⦽ ᔢ┽ᨱᕽ ᝅญ⎹ 
⟝❑ಽ ⊹ᮡᩑ ⦹ႊ᮹ ⩶┽ෝ ᯙʑ⦹ᩡ݅, B: ॵḡ▙ ᯙᔢᬊ ⎵⦲ᮥ ᩑđ⦽ ༉᜖, C: ➉▕౩ḥᮥ ᯙʑࡽ Ŗeᨱ ᱢᬊ⦹ᩍ 
᪥ᖒࡽ ฿∅⩶ ॵḡ▙ ᯙᔢᬊ ⎵⦲.
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᪥ᖒࡽ ฿∅⩶ ॵḡ▙ ᯙᔢᬊ ⎵⦲ᮥ Ǎv ԕᨱ ᩑđ⦹Ł, 
Ǎv ԕ ᜅ⋱թ (iTero, Cadent, NJ, USA)ಽ ॵḡ▙ ᯙᔢᮥ ₥
ा⦹ᩡ݅. ᯙᔢ ₥ाᮥ ⦹ʑ ᱥᨱ ᯦ಆ⦹۵ ⪹ᯱ ᱶᅕ ᯦ಆ

௡ᨱ ᜾พࡽ ᯥ⥭௡✙᪡ ᯕᨱ ฿۵ ᯙᔢᬊ ⎵⦲ᮥ ᔍᬊ⦽

݅۵ ᖅᱶᮥ ⦽ अᨱ ☖ᔢᱢᯙ ᯥ⥭௡✙ ᯙᔢ ₥ा᮹ ႊჶ

ŝ ࠺ᯝ⦽ ŝᱶᮝಽ ॵḡ▙ ᯙᔢ ŝᱶᮥ ḥ⧪⦹ᩡ݅. ᯙᔢ 
ŝᱶᯕ ᪥ഭࡽ ⬥ᨱ ߑᯕ░ෝ ྕᖁ ᯙ░֘฾ᮥ ☖⦹ᩍ ᯕ
ᜅ௝ᨹ᮹ Cadent image processing centerಽ ᱥᘂ⦹ᩡ݅. (Fig. 
3) ⡕ญᬑ౩┥ ትಾᮥ ၡย⦹ᩍ ༉⩶ᮥ ᱽ᯲⦹ʑ ᭥⧕ ษ
ḥ ✙ญၮ ၰ ᱥᬊ Ʊ⧊ʑ ᔢᨱᕽ ༉⩶᮹ ᭥⊹ ᳑ᱶ ॒᮹ ᯲
ᨦᮥ ษ⊽ ⬥ᨱ ᇡᔑ᮹ ၡยᖝ░ಽ ߑᯕ░a ᱥᘂࡹᨩŁ, 
ᇡᔑ᮹ iTero model ၡยᖝ░ ԕ᮹ ॵᯱᯙ ᇡᕽᨱᕽ ฿∅⩶ 
ḡݡᵝ (iFit, Dio implant, Busan, Korea)ෝ ⍅ᜅ□⪵ࡽ ⋱ऽ 

ᗭ⥥✙ᭉᨕ (PowerMILL, Delcam, Seoul, Korea)ෝ ᯕᬊ⦹ᩍ 
ḡݡᵝ ॵᯱᯙᮥ ⦹ᩡ݅. ⎵⦲ (Scanbody) ௝ᯕቭ్ญ᮹ ᖙ 
ᱱŝ ₥ाࡽ Ǎv ԕ ᯙᔢ ߑᯕ░ᔢ᮹ ࠺ᯝ ᭥⊹ᨱᕽ᮹ ᖙ 
ᱱᮥ ᕽಽ ᩑš (match)ḡᨕᕽ ᯥ⥭௡✙ ᔢᇡ (fixture top)
᮹ ᭥⊹ෝ ⇵ᱢ⦹ᩡ݅. ə ⬥ᨱ ➉▕ ౩ḥᮥ ⡍⧉⦽ ᯙᔢᬊ 
⎵⦲ᮥ ᯙ᜾⦽ ໕᮹ ౩ᯕᨕෝ ҥŁ, ᯥ᜽ ᯥ⥭௡✙ ᅕ℁ྜྷ

ᯕ ₉ḡ⦹޹ Ŗeᮥ ⋱ऽ ᗭ⥥✙ᭉᨕ ᔢᨱᕽ ᅕ໕ᕽ ฿∅

⩶ ḡݡᵝ᮹ ⩶┽ෝ ᳑ᱶ⦹ᩡ݅. ౩ḥᮝಽ ᝙ᩍḥ Ⓧʑ อ
ⓝᮥ Łಅ⦹ᩍ ᯥ⥭௡✙ ḡݡᵝa ₉ḡ⧁ ษḥ᮹ ᭥⊹ෝ 
ᖅᱶŁ, ᔢᇡ ᅕ℁ྜྷ᮹ ⇽⩥ ⩶┽ෝ ᳡޵ ᯱᩑᜅ౞í ⦹ʑ 
᭥⧕ ⇵aᱢᮝಽ ⊹ᮡᩑ ⦹ႊ᮹ ⩶┽ෝ ᖙၡ⦹í ᳑ᱩ⦹

ᩡ݅. (Fig. 4)

A B C

Fig. 4 ฿∅⩶ ᯥ⥭௡✙ ḡݡᵝ ॵᯱᯙ ŝᱶ, A: ॵḡ▙ ᯙᔢᬊ ⎵⦲ (Scanbody) ௝ᯕቭ్ญ᮹ ᖙ ᱱŝ ₥ाࡽ Ǎvԕ ᯙᔢ 
 ᯝ ᭥⊹ᨱᕽ᮹ ᖙ ᱱᮥ ๅ⊹᜽⍽ᕽ ᯥ⥭௡✙ ᔢᇡ (fixture top)᮹ ᭥⊹ෝ ⇵ᱢ⦹۵ ༉᜖, B: ๅ⋎ᮥ ษ⊽ ⬥ᨱ࠺ ᯕ░ᔢ᮹ߑ
➉▕ ౩ḥᮥ ⡍⧉⦽ ᯙᔢᬊ ⎵⦲ᮝಽ ᯙ᜾⦽ ໕ᯕ ᔍ௝ḥ ༉᜖, C: ౩ḥᮝಽ ᝙ᩍḥ Ⓧʑ อⓝ ၙญ ᯹ಅḥ ⬥᮹ ᯥ⥭௡✙ 
ḡݡᵝa ₉ḡ⧁ ษḥ᮹ ᭥⊹ෝ ᖅᱶ⦹۵ ŝᱶ, D: ᔢᇡ ᅕ℁ྜྷ᮹ ⇽⩥ ⩶┽ෝ ᳡޵ ᯱᩑᜅ౞í ⦹ʑ ᭥⧕ ⇵aᱢᮝಽ ⊹
ᮡᩑ ⦹ႊ᮹ ⩶┽ෝ ᄡ⪵᜽┍ ᙹ ᯩᮭ.

Fig. 3 ॵḡ▙ Ǎv ԕ ᯙᔢ ₥ा ŝᱶ. A: ฿∅⩶ ॵḡ▙ ᯙᔢᬊ ⎵⦲ᮥ Ǎv ԕᨱ ᩑđ⦽ ༉᜖, B: iTero Ǎv ᜅ⋱թಽ ᯥ⥭
௡✙ ᯙᔢᮥ ₥ा⦹۵ ༉᜖, C: ᯙᔢ ₥ाᯕ Ҿӽ ⬥ᨱ ᯙᔢ᮹ ᪥đᖒᮥ áᔍ⦹۵ ༉᜖.

A

C

B

D
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Fig. 5 ၡยᖝ░ᨱᕽ ᱽ᯲ࡹᨕ ႑ᘂࡽ ᅕ℁ྜྷ᮹ ⩶┽. A: ฿∅⩶ ḡݡᵝa ᰆ₊ࡽ ᔢ┽᮹ ⡕ญᬑ౩┥ ༉⩶, B: ฿∅⩶ ḡݡ
ᵝ ॵᯱᯙ ݡಽ ၡยۥ┡❑ ࡽ ᗭᰍ ḡݡᵝ᮹ ༉᜖.

Fig. 6 ↽᳦ ᪥ᖒࡽ ᅕ℁ྜྷ. A: ฿∅⩶ ḡݡᵝ᮹ Ǎv ԕ ᰆ₊ ᔍḥ, ⋱ऽ ᔢᨱᕽ ᖅᱶ⦽ ษḥ᮹ ᭥⊹a ᯹ ᰍ⩥ࡹᨕ ᵝ᭥ ⊹
ᮡŝ ᳑⪵ಽᬕ ༉᜖, B: SCRP (᜽ູ✙ ⧊₊ ⬥ ӹᔍ⩶) ᯥ⥭௡✙ ᅕ℁ྜྷᮥ ౩ḥ ᜽ູ✙ಽ Łᱶ⦽ ⬥᮹ ↽᳦ ᪥ᖒ ᔍḥ.

ॵᯱᯙᯕ ᪥ᖒᯕ ࡽ ⬥ᨱ ᪅⥩ᗭᜅ ᬱĊᱽᨕ ⥥ಽəఉᯙ 
TeamViewer (TeamViewer GmbH, Göppingen, Germany)ෝ ☖
⧕ ၡยᖝ░᮹ ⋱ऽ ॵᯱᯕթ᪡ ⧉̹ PowerMILL ᗭ⥥✙ᭉ

ᨕ ᔢᨱᕽ ॵᯱᯙࡽ ⩶┽ෝ ᬱĊᮝಽ ᮹ם⦹໕ᕽ ⇵aᱢ

ᯙ ⩶┽ ᳑ᱶᮥ Ñⅅ݅. ↽᳦ ⪶ᯙᯕ Ҿӹ໕ ၡยᖝ░ಽ ߑ
ᯕ░a չᨕaᕽ aŖ ⦹ࠥಾ ⦹ᩡŁ 2ᯝ ⬥ᨱ ┾႑ಽ ႑
ᘂᯕ ࡹᨩᮝ໑, ᱽ᯲ࡹᨕ ᱥ۵ࡹݍ ᅕ℁ྜྷᮡ Fig. 5᪡ zᮡ 
Ǎᖒྜྷŝ zᦹ݅. ၙญ ↽᳦ ⡕ญᬑ౩┥ ༉⩶ ⩶┽᪡ ࠺ᯝ

⦽ STL ❭ᯝᮥ ʑŖᗭᨱ ᱥݍ⦹ᩍ, ႑ᘂ۵ࡹ ʑe ࠺ᦩᨱ

ࠥ ၙญ ᔢᇡ ᅕ℁ྜྷ ᱽ᯲ᮥ ⦹ࠥಾ ʑŖ ᮹഑ෝ ⦹ᩡᮝ໑, 

⡕ญᬑ౩┥ ༉⩶ᮡ ᱽ᯲ࡽ ᔢᇡǍ᳑ྜྷ᮹ ᱢ⧊ࠥෝ ฿∑ 
ᅕ۵ ༊ᱢᮝಽ ᔍᬊࡹᨩ݅. ᔢᇡ ᅕ℁ྜྷᮡ ၡยᯕ a܆⦽ 
ȡɩᗮ ⧊ɩ (Innovium, CeragemBiosys, Seoul, Korea)ᮥ 1:1 
ၡย⦹ᩍ ᱽ᯲⦹ᩡᮝ໑, SCRP (᜽ູ✙ ⧊₊ ⬥ ӹᔍ⩶) ᯥ
⥭௡✙ ᅕ℁ྜྷ᮹ ⩶┽ಽ ॵᯱᯙ⦹ᩡ݅. ฿∅⩶ ḡݡᵝෝ 
Ǎv ԕᨱ ᜽ᱢ⦹ᩡŁ, ḡݡᵝ᪡ ᔢᇡ ᅕ℁ྜྷŝ᮹ ᱲ₊ᮡ 
౩ḥ ᜽ູ✙ (Panavia F 2.0, Kuraray, Tokyo, Japan)ෝ ᯕᬊ⦹

ᩍ Ǎv ԕᨱᕽ ᜽⧪⦹ᩡŁ, Ǎv ᫙ᨱᕽ ᯪᩍ ᜽ູ✙ෝ ᱽ
Ñ⦽ ⬥ ↽᳦ ᰆ₊⦹ᩡ݅. (Fig. 6)

***��Łₑ

ᅙ ᷾ಡᨱᕽ۵ Ǎv ԕ ॵḡ▙ ᜅ⋵ ႊ᜾ᮥ ᯕᬊ⦹ᩍ ᅕ℁

ྜྷᮥ ᱽ᯲⦹ᩡ۵ߑ, ⊹ᮡᖒ⩶ࡽ ⩶┽ෝ əݡಽ ᅖᱽ⦹ʑ 

᭥⧕ᕽ ॵḡ▙ ᯙᔢᬊ ⎵⦲ ᵝ᭥ᨱ ➉▕ ౩ḥᮝಽ ᯥ᜽ ᅕ
℁ྜྷ᮹ ⩶┽ෝ ᅖᱽ⦹ᩡŁ, ᯕෝ ၡยᖝ░ᨱ ᅕԕᨕ ฿∅

⩶ ḡݡᵝ᮹ ⊹ᮡᩑ⦹ᇡ ⩶┽ෝ ᰍ⩥⦹ࠥಾ ᜽ࠥ⦹ᩡ݅. 
ᯕ్⦽ ႊჶᨱᕽ ฿∅⩶ᮝಽ ᱽ᯲⦽ ⎵⦲ ᯱℕෝ Ǎvԕ 
ᜅ⋱թಽ ݅᜽ ᜅ⋵⦹۵ ༉ऩᮡ iTero ᜽ᜅ▽ ԕᨱ ᨧᨕᕽ 
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঑ಽ ᬑ⠙ᮝಽ ᯕෝ ၡยᖝ░ಽ ᅕԕ۵ ŝᱶᯕ ⦥᫵⦹ᩡ

݅. ੱ⦽ ᯕ్⦽ ᜽ࠥa ⮵⯩ ᯕ൉ᨕḡ۵ ŝᱶᯕ ᦥܩŁ ⋱
ऽ ⥥ಽəఉᨱ ⧕ݚ ʑ܆ᯕ ঑ಽ w∑Კ ᯩḡ ᦫᦥ, ॵᯱᯕ

թ᪡ ᮹ᔍᗭ☖ᮥ ⧁ ভᨱ ᨕಅᬕ ᱱᯕ ᱢḡ ᦫᦹ݅. ☖ᔢᱢ

ᯙ ᯥ⥭௡✙ ᕾŁ ༉⩶ᮥ ᨜ᮡ Ğᬑᨱ۵ ʑŖᝅᬊ ┢ᔢ ᜅ
⋱թෝ ᭥⦽ ᯥ⥭௡✙ᬊ ᜅ⋵ၵॵa ໨ ᳦ඹa w∑Კ ᯩ
Ł, ᜅ⋵ ⥥ಽəఉ ᔢᨱᕽ ᯕෝ Ǎ⩥⦹۵ ༉ऩᯕ ᯩᨕᕽ ʑ
ᚁᱢᮝಽ ᨕಖḡ ᦫḡอ, Ǎv ԕ ॵḡ▙ ᯙᔢ᮹ Ğᬑᨱ۵ 
⪹ᯱ ᧞ᗮᮥ ঑ಽ ᰂḡ ᦫ۵ ᯕᔢ Ǎv ᜅ⋵ᯕ ₥ाࡽ ⬥ᨱ 
݅ෙ ⩶┽ಽ ݅᜽ ᯙᔢᮥ ₥ा⧁ ᙹa ᨧᨕᕽ ⇵aᱢᯙ ᜅ
⋵ᯕ ⦥᫵⦽ Ğᬑᨱ ᯕෝ ⧕đ⦹ʑa ᛞḡ ᦫᦹ݅. ə౨ḡ

อ ᬱĊᱽᨕ ʑᚁᮥ ☖⧕ ᚁᯱ᪡ ॵᯱᯕթ eᨱ ĥᗮᱢᯙ 
᮹ᔍᗭ☖ᮥ ⦽ đŝ, อ᳒⧁ อ⦽ ⊹ᮡᩑ⦹ ⩶┽ෝ aḥ ḡ
.ᵝෝ ᱽ᯲⧁ ᙹ ᯩᨩ݅ݡ
ት౎ᮥ ၡย ࡽ ᵝ᪡ ❵௝ऱ-ᮡ-ᯙऱ ⧊ɩᮝಽݡḡ ۥ┡❑

⦹ᩍ อु ᔢᇡ ᅕ℁ྜྷ e᮹ ᱢ⧊ࠥ۵ ᯥᔢᱢᮝಽ ᔍᬊ⦹

 ᨱ ྙᱽa ᨧᨩ݅. ᦥᛍᬕ ᱱᮝಽ۵ ษḥᮥ ᖅᱶ⧁ ভߑ ۵
CAD᯲ᨦᨱ ঑௝ ᱽ᯲ᯱ᪡ ᚁᯱ e ₉ᯕෝ ᅕᯝ ᙹ ᯩᨩŁ, 
ᅕ℁ྜྷ ᱽ᯲ᯕ ᜽ູ✙ ᱲ₊⩶ᯕӹ SCRP ⩶┽อ ᱽ᯲ a܆

⦹ᩍ ᦥḢ ᪥ᱥ ӹᔍ⩶᮹ ᅕ℁ႊ᜾ᨱ ᱢᬊ⦹ʑ۵ ᨕಖ݅. 
ᯥ⥭௡✙ ᩑđᇡ᪡ ᔢᇡ ⊹ᦥ ⩶┽ෝ ᯝℕ⩶ᮝಽ aŖ⧕

᧝ ⦹۵ ӹᔍ⩶ ᅕ℁ྜྷᮥ ᭥⧕ᕽ۵ ๅᬑ ᱶၡ⦹Ł, ℁ᱡ⦽ 
ḩ šญa ᯕ൉ᨕḡ۵ 5⇶ ᯕᔢ᮹ Łᱶၡ ၡยນᝁᯕ ⦥᫵

⦹ḡอ, ᦥḢʭḡ ᝅᱽಽ ⊹ŝᬊᮝಽ ᔍᬊࡹŁ ᯩ۵ äᮡ 
ฯḡ ᦫᦥ ⩥ᝅᱢᮝಽ ᱢᬊ⦹ʑᨱ۵ ᨕಅᬡᯕ ঑ෙ݅.

*7��đು

ᅙ ᷾ಡᨱᕽ۵ ᯥ᜽ ᯥ⥭௡✙ ᅕ℁ྜྷಽ ⊹ᮡᖒ⩶ᮥ ⦽ ⬥, 
⊹ᮡᩑ⦹᮹ ⩶┽ෝ əݡಽ ᯙʑ⦹ʑ ᭥⧕ᕽ ॵḡ▙ ᯙᔢ

ᬊ ⎵⦲ ᔢᨱᕽ ➉▕౩ḥᮝಽ ᅖᱽ⦽ ⬥, Ǎv ԕ ᜅ⋱թ 
iTeroಽ ᯙᔢ₥ाᮥ ᜽⧪⦹Ł CAD/CAM ᜽ᜅ▽ᮥ ᯕᬊ⦹

ᩍ ฿∅⩶ ḡݡᵝෝ ᱽ᯲⦽ ⬥ ᔢᇡ ᅕ℁ྜྷᮥ ᱽ᯲⦹ᩍ ᙹ
ᅖ⧉ᮝಽᕽ ᯥᔢᱢᮝಽ อ᳒ᜅ్ᬕ đŝෝ ᨜ᨩ݅. ᦥḢ 
ᱢᬊ⧁ ᙹ ᯩ۵ ჵ᭥a ᱽ⦽ᱢᯕŁ ฯᮡ ᯥᔢᩑǍa ᯕ൉

ᨕḡḡ ᦫᦹᮝӹ, ᦿᮝಽ ℕĥᱢᯙ ᩑǍ᪡ ʑᚁ}ၽᮥ ☖
⧕ ə ᱢᬊჵ᭥ෝ մ⩡ӹi ᙹ ᯩᮥ äᮝಽ ᅕᯙ݅.
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Influence of abutment material and wet environment 
on screw loosening after fatigue loads 
Mi-Yeon Lee, Dae Joon Kim1, In-Seong Yeo, Jung-Suk Han
School of Dentistry, Seoul National University
Department of Advanced Materials Engineering, Sejong University1

Abstract

Tooth colored abutment is a demand of patients and clinicians in implant dentistry recently. With the 
introduction of zirconia implant abutment can be one of the solutions for this purpose. Even though zirconia has 
high flexural strength and fracture toughness, its long-term clinical performance is scarce in the literature. The 
purpose of this in vitro study was to evaluate the effect fatigue loads on screw loosening and fracture strengh of 
titanium and  alumina toughened zirconia abutment under dry and wet condition.      
Specimens were divided into three groups.  Five titanium and ten alumina toughened zirconia abutments were 
tightened with titanium abutment screws with a touque force of 30Ncm initially. Five titanium and alumina 
toughened zirconia abutments were received 1,000,000 fatigue loads with a magnitude of 300N  at an angle 
of 30 degree under the dry condition. The frequency of load was 14Hz. Another 5 alumina toughened zirconia 
abutment were loaded under 100% humid condition. After fatigue loads, the detorque value was recorded 
for all 15 abutments to calculate the effect of fatigue load and water. Finally to compare the effects of low 
temperature degradation affected by loads and water, Fracture srength of alumina toughened zirconia abutment 
was measured and compared. Statistical analysis was performed at the significance level of <0.05.      Screw 
loosening of titanium and alumina toughened zirconia abutment under dry condition were  10.2 + 1.6 Ncm 
and 9.5 + 1.8 Ncm respectively. Screw loosening of alumina toughened zirconia abutment under wet condition 
was 9.3 + 1.5 Ncm. There was no significance difference statistically among three groups in screw loosening. 
The fracture strength of alumina toughened zirconia abutment under dry and wet condition were 666.4 + 68.5 
N and 704.6 + 107.7 N respectively. There was no significant difference between alumina toughened abutment 
after applying fatigue loads under dry and wet conditions.
The alumina toughened zirconia abutments were stable after fatigue loads under wet condition and showed 
comparable screw loosening value those of titanium  and alumina toughened zirconia abutments under dry 
condition.

Key word: Alumina toughened zirconia, implant abutment, fatigue test, fracture strength, screw loosening 
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⊹ŝᬊ ᯥ⥭௡✙a ᗭ}ࡽ ᯕ௹ಽ ᯥ⥭௡✙ᨱ ᮹⧕ ḡḡ 
ၰ ᮁḡ۵ࡹ ᅕ℁⊹ഭ۵ ⩥ᰍ ᔢᝅࡽ ⊹ᦥ᮹ ʑ܆ᖒ, ᝍၙ

ᖒᮥ ᩩ⊂a܆⦹í ⫭ᅖ⧁ ᙹ ᯩ۵ ⊹ഭᚁ᜾᮹ ⦹ӹa ࡹ
ᨩ݅. ə్ӹ ᰆʑe ᯥᔢᩑǍ đŝ, ᯥ⥭௡✙ ᅕ℁ ⊹ഭ᮹ 
ᝅ➉۵ ᯥ⥭௡✙ ᝅ➉, Ⅹʑ ⊹᳑ᱶŉ ᔢᝅ, ŝࠥ⦽ Ʊ⧊ᨱ 
᮹⦽ ŉᗭᝅ, screw loosening, ᯥ⥭௡✙ ℕᇡӹ Ǎᖒ᫵ᗭ᮹ 
❭ᱩ, ᅕ℁ྜྷ᮹ ❭ᱩ ॒ᯕ ᅕŁࡹᨩ݅1. ə ᵲ ӹᔍ⣡ฝ ⩥
ᔢᮡ aᰆ ኩჩ⦽ ྙᱽ᮹ ⦹ӹᯕ໑ ᯕ్⦽ ྙᱽෝ ⦝⦹ʑ 
᭥⦽  ฯᮡ ႊჶॅᯕ ᩑǍࡹᨕ ᪵݅. 
 ✚⯩ ↽ɝᨱ ᝍၙᱢ ᫵Ǎa ᷾a⧉ᨱ ঑௝, ⊹Ğᇡᨱ ɩ
ᗮᔪᯕ ࡹ⇽יÑӹ እ⊹í ⦹۵ ❑┡ۥ ḡݡᵝ ݡᝁ ḡ෕

ܩ⎵ʑ ᜽᯲⧩݅2. ḡ෕ࡹℕྜྷಽ ᔍᬊݡ ᵝaݡᦥ ḡܩ⎵

ᦥ ḡݡᵝ۵ ʑĥᱢ ✚ᖒᯕ ᱥ⊹ᇡ ݉ᯝ⊹ᦥ ᙹᅖᨱ ᔍᬊ

⦹ʑᨱ ∊ᇥ⦹ᩍ ❑┡ۥ ḡݡᵝෝ ݡᝁ⦹ᩍ ᝍၙᱢᯙ ᰍ
ഭಽ ᔍᬊ⧁ ᙹ ᯩ݅. ❭ᱩvࠥ۵ ❑┡ۥ ḡݡᵝᅕ݅ ᧞⦹

ḡอ, ᱥ⊹ᇡᨱ ᔍᬊࡹʑᨱ۵ ∊ᇥ⦽ ❭ᱩ ᱡ⧎ᮥ aḥ݅

Ł ⠪a2,3݅ࡽ.  ੱ⦽, ᯥᔢ⇵ᱢ ᩑǍᨱᕽ Ğ᳑Ḣ, ᩑ᳑Ḣ ၹ
᮲ᮥ ᔕ⠕ᅙ đŝ, ᔾℕᱢ⧊ᖒࠥ ୑ᨕԉᮥ ᦭ ᙹ ᯩ݅4,5. ə
్ӹ ᯥᔢᱢᮝಽ ᰆʑe ᔍᬊ᜽ Ǎvԕ ᦩᱶᖒᨱ ݡ⦽ ᩑ
Ǎa ᇡ᳒⦹ᩍ ḡ෕⎵ܩᦥ ḡݡᵝෝ ᯕᬊ⦽ ᅕ℁ ⊹ഭ᮹ 
ᩩ⬥ෝ ᩩ⊂⦹ʑa ᨕಖ݅. ḡ෕⎵ܩᦥ ḡݡᵝෝ ᔍᬊ⦽ 
ᯥ⥭௡✙ ᅕ℁⊹ഭ᮹ ᦩᱶᖒᮥ ᭥⧕ᕽ۵ ᰍഭ᮹ ❭ᱩᯕ

ӹ ӹᔍ⣡ฝ zᮡ ʑĥᱢᯙ ⠪aa ⦥ᙹᱢᯕ݅. ᯥ⥭௡✙ 
ᅕ℁⊹ഭ ⬥ ᙹ⪵ᔢ┽ᨱᕽ ၽᔾ۵ࡹ ၹᅖᱢᯙ ᱡ᯲ಆᯕ 
ᵲ᫵⦹í ᩢ⨆ᮥ ၙ⊹အಽ Ǎvԕ ᔢ┽ෝ ᰍ⩥⧁ ᙹ ᯩ۵ 
fatigue testa ᮁ⬉⦹݅. 
ᯕᱥ ᩑǍෝ ᔕ⠕ᅕ໕, ḡ෕⎵ܩᦥ ḡݡᵝෝ ᔍᬊ⦽ ᯥ⥭

௡✙ ᜽ᜅ▽ᨱ Ǎvԕ ᱡ᯲ ᬕ࠺ᨱ ⧕۵⦹ݚ ᵝʑᱢᯙ ⦹
ᵲᮥ a⦹Ł ⦹ᵲᮥ a⦹ʑ ᱥŝ ⬥ᨱ ӹᔍ᮹ ⣡ฝᱶࠥ

(detorquing value)ෝ እƱ⧩ᮥ ভ, ᮁ᮹⦽ qᗭa Ñ᮹ ᨧᨩ

Ł Screw looseningࠥ ᯝᨕӹḡ ᦫ۵݅۵ ᩑǍđŝa ᯩ݅
6. ə్ӹ, ❑┡ۥ ḡݡᵝᨱᕽ external hexagon systemᨱᕽ 
ᵝʑᱢ ⦹ᵲᯕ ӹᔍ᮹ ⣡ฝᮥ ᯝᮝ┍ ᙹ ᯩ݅۵ ᩑǍ đŝ
7 ၰ ɩᗮ ḡݡᵝ᮹ Ğᬑᨱᕽ ᯥ⥭௡✙/ḡݡᵝ ᅖ⧊ℕ᮹ ᳑
⧊ᨱ ঑௝ Ʊ⧊ಆᨱ čॵ۵ ⯹ᯕ ݅෕í ӹ┡ӽ ݅۵ ᅕŁ
8 ၰ ḡݡᵝ᪡ ᯥ⥭௡✙᮹ đ⧊⩶┽ᨱ ঑௝ zᮡ ⯹ᮝಽ ᳑
ᩡᮥভ preloada ݅෕í ӹ┡ӹ໑ ᵝʑᱢ ⦹ᵲ ⬥ ⣡ฝᨱ 
ܩ⎵෕݅۵ ᩑǍ đŝࠥ ᯩ݅9. ঑௝ᕽ ḡ෕݅ ࠥ⨆ᩢ ⦽ݡ

ᦥ ࠥᰍ ḡݡᵝ᮹ Ğᬑᨱࠥ ᯥ⥭௡✙/ḡݡᵝ ᩑđᇡ᭥᮹ 

⩶┽ᨱ ঑௝ ᵝʑᱢᯙ ⦹ᵲᯕ ၹᅖᱢᮝಽ a⧕ḩ ভ screw 
looseningᨱ ၙ⊹۵ ᩢ⨆ᯕ ݍ௝ḩ ᙹ ᯩᮥ äᮝಽ ᩩᔢࡽ

݅. 
 ᅙ ᩑǍ۵ ᯕ్⦽ ᯕᱥ᮹ ᩑǍđŝෝ ၵ┶ᮝಽ ၹᅖᱢᯙ 
⦹ᵲᯕ ḡݡᵝ᮹ ᰍഭᨱ ঑ෙ ӹᔍ⣡ฝ ၽᔾŝ ❭ᱩvࠥ 
ᱡ⦹ᨱ ၙ⊹۵ ᩢ⨆ᮥ ⠪a⦹Łᯱ ⦽݅. 

**��ᝅ⨹ᰍഭ�ၰ�ႊჶ

a��ᝅ⨹ᰍഭ

ᯥ⥭௡✙۵ ᫙ᇡᮂb Ǎ᳑ෝ aḡ۵ ⅾ 15}᮹ ❑┡ۥ ᯥ
⥭௡✙(Osstem, Seoul, Korea)ᨱ ❑┡ۥ ḡݡᵝ ၰ ᦭൉ၙӹ 
v⪵⩶ ḡ෕⎵ܩᦥ ḡݡᵝ(Acucera, Pocheon, Korea)ෝ ❑
 ᦊ digital torque gauge(MGT{5 ݚᵝ ӹᔍಽ b Ǒݡḡ ۥ┡
12, Mark-10, USA)ෝ ᯕᬊ⦹ᩍ 30Ncm᮹ ℕđಆᮝಽ ᩑđ⦹

Ł ᝅ᪉᮹ Õ᳑ᔢ┽ᨱᕽ ⦝ಽ᜽⨹ᮥ ḥ⧪⦹ᩡ݅. ੱ⦽ Ǎ
vԕ᮹ ᜖ᮅ᳑Õᮥ ᰍ⩥⦹ʑ ᭥⧕ ⇵aಽ 5}᮹ ᦭൉ၙӹ 
v⪵⩶ ḡ෕⎵ܩᦥ ḡݡᵝෝ ᩑđ⦹Ł ᙹ⪵ᔢ┽ᨱᕽ ၹᅖ

⦹ᵲᮥ a⦽ ⬥ ӹᔍ ⣡ฝಆ ၰ ❭ᱩᱡ⧎ እƱ⦹ᩡ݅.

ӹ��ᝅ⨹ႊჶ

���⦝ಽ᜽⨹

ᝅ⨹ ॵᯱᯙᮡ ǎᱽ ȽĊ ISO/WD 14801 Fatigue test for 
endosseous dental implantsᨱ ঑௱݅. ⦹ᵲᯕ ⊹⇶ᨱ 30ࠥ
ಽ a⧕ḡࠥಾ ᖅĥࡽ ᱥᬊ jigෝ ᯕᬊ⦹ᩍ  ↽ᗭ 20Nᨱ
ᕽ ↽320 ݡN᮹ ⯹ᮥ Ⅹ12 ݚHz ᦊ 1,000,000ჩ cycling load
ෝ Instron 8871ᮥ ᯕᬊ⦹ᩍ a⧩݅. ⦹ᵲᮥ a⦹ʑ ᱥ᮹ ӹ
ᔍ ᳑ᯥಆŝ ၹᅖ⦹ᵲᮥ  a⦽ ⬥᮹ ӹᔍ ⣡ฝಆŝ᮹ ₉
ᯕෝ Ǎ⦹ᩍ ӹᔍ⣡ฝ ᱶࠥෝ ⠪a⦹ᩡ݅. b Ǒ᮹ ⣡ฝ

ಆᮡ Kruskal-Wallis testෝ ᯕᬊ⦹ᩍ ᮁ᮹ᖒᮥ á☁⦹ᩡ݅. 
(p<0.05)

���❭ᱩᱡ⧎᜽⨹

᦭൉ၙӹ v⪵⩶ ḡ෕⎵ܩᦥ ḡݡᵝෝ bb 30 Ncm(digital 
torque controller)ಽ ᳑ᯙ ⬥ Õ᳑ᔢ┽᪡ ᙹ⪵ᔢ┽ᨱᕽ 
1,000,000ჩ cycling loadෝ a⦽ ⬥ ࢱ Ǒᔍᯕ᮹ ❭ᱩvࠥෝ 
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group ᳑ᯥ⯹
(Ncm)

⣡ฝ⯹
(Ncm)

ӹᔍ⣡ฝ
(Ncm)

❭ᱩvࠥ
(N)

Ti 1 30.5 22.2 8.3 -
2 30.4 20.4 10.0 -
3 30.4 21.1 9.3 -
4 30.1 17.6 12.5 -
5 30.4 19.6 10.8 -

⠪Ɂ 30.4 20.2 10.2 -
⢽ᵡ⠙₉ 0.2 1.7 1.6 -

Zr1* 1 30.1 19.0 11.1 766.1
2 30.2 20.9 9.3 616.0
3 30 21.4 8.6 599.0
4 30.2 18.8 11.4 703.6
5 30.2 23.0 7.2 647.5

⠪Ɂ 30.1 20.6 9.5 666.4
⢽ᵡ⠙₉ 0.1 1.8 1.8 68.5

Zr2** 1 30.4 20.0 10.4 849.8
2 30.2 20.4 9.8 600.6
3 30.4 19.6 10.8 594.5
4 30.0 21.3 8.7 737.3
5 30.0 23.0 7.0 741.0

⠪Ɂ 30.2 20.9 9.3 704.6
⢽ᵡ⠙₉ 0.2 1.4 1.5 107.7

⢽�����ḡݡᵝ�ᰍഭ᮹�᳦ඹᨱ�঑ෙ�⦹ᵲ⬥�ӹᔍ⣡ฝ�ၰ�❭ᱩvࠥ
* ᦭൉ၙӹ v⪵⩶ ḡ෕⎵ܩᦥ ḡݡᵝ: Õ᳑ᔢ┽ 
**᦭൉ၙӹ v⪵⩶ ḡ෕⎵ܩᦥ ḡݡᵝ: ᙹ⪵ᔢ┽ 

Mann-Whitney U testෝ ᔍᬊ⦹ᩍ እƱ⦹ᩡ݅ (p<0.05).

***��đŝ

⦝ಽ᜽⨹ đŝ, ❑┡ۥ ḡݡᵝ Ǒ᮹ ӹᔍ⣡ฝᮡ ⠪Ɂ 10.2 
+ 1.6 Ncm, Õ᳑ᔢ┽ᨱᕽ ᦭൉ၙӹ v⪵⩶ ḡ෕⎵ܩᦥ ḡ
ᵝ ӹᔍ⣡ฝᮡ 9.5 + 1.8 Ncm ᩡᮝ໑ ᙹ⪵ᔢ┽᮹ ᦭൉ၙݡ

ӹ v⪵⩶ ḡ෕⎵ܩᦥ ḡݡᵝ۵ ⠪Ɂ 9.3 + 1.5 Ncm᮹ ӹᔍ

⣡ฝᮥ  ᅕᩡ݅. 3Ǒ᮹ ӹᔍ⣡ฝᱶࠥ۵ ᮁ᮹⦽ ₉ᯕෝ ᅕ
ᯕḡ ᦫᦹ݅ (p=0.87). 
ၹᅖ⦹ᵲ ⬥᮹ ᯝ൉ၙӹ v⪵⩶ ḡ෕⎵ܩᦥ ḡݡᵝ᮹ ❭
ᱩvࠥ۵ Õ᳑ ၰ ᙹ⪵ᔢ┽ᨱᕽ bʑ 666.4 + 68.5 N ၰ 

704.6 + 107.7 Nᮝಽ Õ᳑ ᔢ┽ᨱᕽ ၹᅖ⦹ᵲ ⬥ ᦭൉ၙ

ӹ v⪵⩶ ḡ෕⎵ܩᦥ ḡݡᵝ᮹ ❭ᱩvࠥa  ᙹ⪵ ᔢ┽ᨱ

ᕽ ᦭൉ၙӹ v⪵⩶ ḡ෕⎵ܩᦥ ḡݡᵝ ❭ᱩvࠥᯙ ⠪Ɂ 
704.64N ᅕ݅ ᯲í ӹ┡ԍᮝӹ, ☖ĥᱢᮝಽ ᮁ᮹⦽ ₉ᯕ۵ 
ᨧᨩ݅(p=0.84). 

*7��đು�ၰ�☁᮹

ᅙ ᩑǍᨱᕽ۵ ḡݡᵝ ᰍഭᨱ ঑ෙ ӹᔍ⣡ฝ᮹ ₉ᯕa ᨧ
۵ äᮝಽ ӹ┡ԍ݅. ӹᔍෝ ᳑ᯝ ভ preload(clamping force)
۵ ӹᔍᖁ ᙹ(pitch of thread), ӹᔍ ᳑ᯥಆ(placement torque)
ŝ ᱽÑಆ(removal torque)ᮝಽ ĥᔑ⧁ ᙹ ᯩŁ, gold screw
᪡ titanium screwෝ ᔍᬊ⦽ ᝅ⨹ᨱᕽ ḡݡᵝ ӹᔍ᮹ ᰍḩ
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ᨱ ঑௝ᕽ preload۵ ݅෕í ӹ┡ԁ ᙹ ᯩ݅10. ə్ӹ ࠺ᯝ

⦽ ӹᔍෝ ᔍᬊ⦽ ᝅ⨹ᨱᕽ ӹᔍ᮹ ᳑ᯥಆŝ ⣡ฝಆᯕ ☖
ĥᱢᮝಽ ᮁ᮹⦽ ₉ᯕa ᨧᮝအಽ ᰍḩŝ šĥᨧᯕ እ᜘

⦽ preloada a⧕Ჭ݅Ł ᅝ ᙹ ᯩ݅. ੱ⦽ ᙹ⪵ ᔢ┽ ၰ Õ
᳑ᔢ┽ᨱᕽ ၹᅖ⦹ᵲᮥ a⧩ᮥ Ğᬑࠥ ӹᔍ⣡ฝಆᨱ ₉ᯕ

a ᨧ۵ äᮝಽ ᅕᦥ 30Ncm᮹ ⅩʑŁᱶಆᯕ ∊ᇥ⧉ᮥ ᜽
ᔍ⦽݅. อ᧞ Ⅹʑ Łᱶಆᯕ ݅׳ ޵໕ ⣡ฝಆࠥ ׳ᦥḩ ä
ᮝಽ ᩩᔢ݅ࡽ. 
Ǎvԕ ⪹Ğᨱᕽ ᖙ௝ၚ᮹ ❭ᱩvࠥ۵ ᖙ௝ၚ ⢽໕ᯕӹ 
ԕᇡ᮹  Ǎ᳑ᱢ đ⧉ ੱ۵ ᙹ⪵ᔢ┽ᨱᕽ ᮁ᮹⦹í qᗭ⦽

݅. ə్ӹ ᅙ ᩑǍᨱᕽ Õ᳑ᔢ┽᪡ ᙹ⪵ᔢ┽ᨱᕽ ⦝ಽ᜽

⨹ ⬥ ᜽⧪⦽ ❭ᱩvࠥ ᝅ⨹ᨱᕽ ࢱ ə൚ e ᮁ᮹⦽ ₉ᯕෝ 
ӹ┡ԕḡ ᦫᦹ݅. ᯕ۵ ʑ᳕᮹ 3Y-TZP ᅕ݅ ᦭൉ၙӹ v⪵

⩶ ḡ෕⎵ܩᦥa ׳ ޵ᮡ ᯙᖒ ၰ ᔢᦩᱶᖒᮥ aḥ݅۵ ʑ
᳕᮹ ᅕŁ᪡ ᯝ⊹⦽݅11,12. ੱ⦽ ⢽໕ ᔎᱽ ၰ ၹᅖ⦹ᵲ ⬥
ᨱ  3Y-TZP۵ ❭ᱩvࠥ᮹ ᱡ⦹ෝ ᅕᩍ ᦭൉ၙӹ v⪵⩶ ḡ
෕⎵ܩᦥ᮹ ❭ᱩvࠥ᮹ ᧞ 1/2 ᱶࠥa ࡹအಽ11 ᦭൉ၙӹ 
v⪵⩶ ḡݡᵝa ʑ᳕᮹ 3Y-TZP ḡݡᵝᅕ݅ Ǎvԕᨱᕽ 
঑௝ᕽ ᰆʑe᮹ ᯥᔢ .݅ࡽᦩᱶᖒᯕ ᯩᮥ äᮝಽ ᩩᔢ ޵

ᱢ ᦩᱶᖒᮥ ᭥⦹ᩍ ᯥ⥭௡✙ ༙ℕӹ ḡݡᵝ᮹ ᰍഭಽᕽ 
᦭൉ၙӹ v⪵⩶ ḡ෕⎵ܩᦥa ǭᰆ݅ࡽ.

7*��ₙŁྙ⨭
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Retrograde peri-implantitis associated with periapical lesion of adjacent tooth: 
A case report
Young-hun Joo, Jin-han Lee
Department of Prosthodontics, School of dentistry, Wonkwang University
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ᯥ⥭௡✙ෝ ᪥ᱥ ྕ⊹ᦦ ⪹ᯱ᮹ ᅕ℁ᙹᅖᨱ ᔍᬊ⦹ʑ ᜽
᯲⦽ ᯕ௹ಽ, ⩥ᰍᨱ ᪡ᕽ۵ ݡᵲᱢᯕŁ ᩩḡᖒ ׳ᮡ ⊹ഭ

ಽ ᯙᱶၼᮝ໕ᕽ ݉ᯝ ⊹ᦥ đᗱᇡෝ ⡍⧉⦽ ᇡᇥ ྕ⊹ᦦ

᮹ ᙹᅖᨱࠥ ݅᧲⦹í ᯕᬊࡹŁ ᯩ݅. ᯥ⥭௡✙᮹ ᜽ᚁჵ

᭥ෝ մ⯩Ł ᖒŖᮉᮥ ׳ᯕʑ ᭥⦽ ʑᚁ᮹ }ၽᮡ ĥᗮࡹ

ᨕ ᪵Ł ᯥ⥭௡✙᮹ ᝅ➉᪡ šಉࡽ ᬱᯙŝ ᭥⨹ ᫵ᗭᨱ ݡ
⦽ ᇥᕾࠥ ᯕ൉ᨕᲙ ᪵݅.1,2)

ᯥ⥭௡✙᮹ ᝅ➉ᨱ ᩢ⨆ᮥ ၙ⋁ ᙹ ᯩ۵ ᫵ᗭಽ۵ ᦦǢ ԕ
ᨱᕽ ྕ⊹ᦦᇡ᭥᮹ ᭥⊹, ᜾พᇡ᭥᮹ ŉḩ, ŉప, ᜾พᇡ᭥

᮹ qᩝᩍᇡ ॒ ᭥⊹ šಉ ᫵ᯙ, Ⅹʑ ᦩᱶᖒ, ᯥ⥭௡✙ Ł
ᱶℕ᮹ ᜾พ ᭥⊹᪡ ႊ⨆, ᚁᯱ᮹ ܆ಆŝ zᮡ ᙹᚁ šಉ ᫵
ᯙ, ᯥ⥭௡✙᮹ ⢽໕⃹ญ, ʙᯕ᪡ ḢĞ॒ ᯥ⥭௡✙ šಉ᫵

ᯙ, ᅕ℁ྜྷ ᙹᅖ⩶┽, Ʊ⧊᧲᜾ŝ zᮡ ᙹᅖྜྷ ᫵ᯙ॒ ݅᧲

⦹݅. 3,4)  
ᯥ⥭௡✙᮹ ᖒŖᮥ ᭥⧕ ᜾พᇡ᭥ᯙ ྕ⊹ᦦᇡ᭥ᨱ ݡ⦽ 
ḥ݉ŝ ⊹ഭĥ⫮ᨱ ฯᮡ יಆᮥ ʑᬙᯕḡอ ྕ⊹ᦦᇡᨱ 
ᯙᱲ⦽ ⊹ᦥ᮹ ⠪a۵ eŝࡹʑ ᛞ݅. Misch۵ ༉ु ᔢ⫊ᨱ

ᕽ ྕ⊹ᦦ ᇡ᭥ᨱ ᯙᱲ⦽ ᯵᳕ ᯱᩑ ḡݡ⊹᮹ ⠪a۵ ⊹ഭ

ĥ⫮ᨱ ᵲ᫵⦽ ᩎ⧁ᮥ ⦹໑, ᯥ⥭௡✙᮹ ᫙ŝᱢ ᜽ᚁᱥᨱ 
ᙹᅖᨱ ⡍⧉ࡹᨕ᧝ ⦹۵ ⦥᫵⦽ ༉ु ⊹ഭᨱ š⧕ ⪹ᯱ᪡ 
ᔢ۵⦹ݕ äᯕ aᰆ ᵲ᫵⦹݅Ł ⦹ᩡ݅. ✚⯩ ɝš ᬱᯙ᮹ 
ᄲᗭ۵ ᯥ⥭௡✙ Ⅹʑ ⊹ᮁ࠺ᦩᨱ ᄲᗭ᮹ ᦦ⪵a ᯙᱲ ᯥ
⥭௡✙᮹ ᝅ➉ෝ Ⅹ௹⧁ ᙹ ᯩʑ ভྙᨱ ᚁ ᱥᨱ ᱶ⪶⯩ ⠪
a⦹ᩍ᧝ ⦽݅Ł ⦹ᩡ݅.5) ɝš⊹ഭ۵ 90%᮹ ᖒŖශᮥ ᅕ
ᯕḡอ,6) ɝš ⊹ഭࡹᨕ ᯩ۵ ⊹ᦥ᮹ Õᱥᖒ ᩍᇡෝ ❱݉

⦹ʑ۵ ᨕಅᬕ Ğᬑa ᳦᳦ ᯩ݅.7-9) ⪹ᯱ᮹ ᵝšᱢᯙ ᷾ᔢ

ᯕ ӹ┡ӹḡ ᦫŁ ႊᔍᖁ ᔍḥᔢᨱᕽ ⊹ɝ݉ ႊᔍᖁ ⚍ŝ

ᔢᯕ ӹ┡ӽ Ğᬑ, ⚍ŝᔢᯕ ɝš⊹ഭ ⬥ ⊹ᮁŝᱶ ᵲᨱ ᯩ
۵ḡ, ᄲᗭ᮹ ḥ⧪ᔢ┽ᨱ ᯩ۵ḡ᮹ ⪶ᯙᮡ ᵝʑᱢᯙ ႊᔍ

Abstract

The implant surface treatments and designs has been improved, the use of osseointegrated implants has became 
an predictable treatment for the replacement of missing teeth in fully and partially edentulous patients. For the 
success of implant prosthesis, many dentists always makes an effort to establish treatment plan, diagnosis and 
assessment on implant site. But adjacent teeth to edentulous area were often overlooked in diagnosis stage. 
Further endodontic or periodontal treatment was required to adjacent teeth.
For success in the long-term, it is important to evaluate the endodontic and periodontal status of the teeth near 
the implant site when making a comprehensive treatment plant and a follow up checks for an implant.

Key word: peri-implantitis. endodontic implantitis.



⥬⣅⯮/#⤄⦎⮛
⤆⤸⩑⣿#⩑⎏⒬#⦐⯗⡻#⣿⮛#⤋⮍▁⬚#⥬⣟⢊=#⦋▴⚼⍅

- 25 -

ᖁ ↍ᩢᮥ ☖⧕ᕽ ᦭ ᙹ ᯩʑ ভྙᯕ݅.
ᩎ⧪ᖒ ᯥ⥭௡✙ ᵝ᭥ᩝ(retrograde peri-implantitis)ੱ۵ ᯥ
⥭௡✙ ⊹ɝ݉ ᄲᗭ(implant periapical lesion)۵ ᯥ⥭௡✙

᪡ šಉࡽ ŉᗭᝅᮥ ᮁၽ⦹۵ qᩝ ḥ⧪ ŝᱶᮝಽ ᱶ᮹ࡽ

݅.10) ᩎ⧪ᖒ ᯥ⥭௡✙ ᵝ᭥ᩝᮡ ᯥ⥭௡✙ ᙹᚁ ᜽᮹ ᗱᔢ, 
ᯥ⥭௡✙ ᜾พ ᜽᮹ ᖙɁ qᩝ, ŉ᮹ ၙᖙ❭ᱩᮥ ᮁၽ⦹۵ 
᳑ʑ ᇡ⦹, ᯥ⥭௡✙ ᜾พ ᇡ᭥ᨱ ᯵᳕⦹۵ qᩝᯕӹ ᯥ⥭

௡✙᪡ ᯙᱲ⦽ ⊹ᦥ᮹ qᩝ᮹ ᬱᯙᮝಽ ၽᔾ⧁ ᙹ ᯩ݅. ᯥ
⥭௡✙ෝ ᜾พ⦽ ᇡ᭥᮹ ᯙᱲ⊹ᦥᨱ ɝš⊹ഭa ᜽⧪ࡹ

ᨕ ᯩ۵ Ğᬑ ᩎ⧪ᖒ ᯥ⥭௡✙ ᵝ᭥ᩝ᮹ ၽᄲශᨱ ݡ⧕ᕽ 
Quiynenᮡ ᔢᦦᨱᕽ 1.6%, ⦹ᦦᨱᕽ 2.7%ಽ ᅕŁ⦹ᩡŁ, 
Reiger۵ 0.26%, Zhou۵ 7.8%ಽ ݅᧲⦽ ၽᄲශᯕ ᅕŁ ࡹŁ 
ᯩ݅.11-13)

ᱡᯱॅᮡ ᯥ⥭௡✙ ᙹᅖ ŝᱶ ᵲᨱ ᯙᱲ⦽ ⊹ᦥ᮹ ⊹ɝ݉ 
ḩ⪹ᮝಽ ၽᔾ⦽ ᯥ⥭௡✙ ᵝ᭥ᩝ᮹ ⊹ഭ ᷾ಡ᪡ ྙ⨭Ł

ₑᮥ ᅕŁ⦹Łᯱ ⦽݅.

ⳓ��᷾ಡ

55ᖙ᮹ ԉᯱ ⪹ᯱa "໑⋁ᱥᇡ░ ᪅ෙ἞ ᭥ ᨕɩܩa ᇩ⠙

⪹ .ᨕᱽᇡ░۵ թྕ ᦥ⥥݅"۵ ᵝᗭಽ ԕᬱ⦹ᩡ݅ ߑ۵⧩
ᯱ᮹ ᱥᝁᄲಆᮝಽ۵ ✚ᯕ⦽ ᔍ⧎ᯕ ᨧᨩ݅. ḥ݉ᮥ ᭥⦽ 
 .௝ษ ႊᔍᖁ ᔍḥ ၰ Ǎԕ ႊᔍᖁ ᔍḥᮥ ↍ᩢ⦹ᩡ݅י❬
Ǎvԕ ᯥᔢáᔍᨱᕽ ⪹ᯱ᮹ ᵝᗭᇡ᭥ᯙ ᔢᦦᱽ1ݡǍ⊹

ᨱᕽ ࠺᫵ࠥ۵ ᨧᨩᮝ໑, ┡ḥ áᔍᨱ ၝq⦽ ၹ᮲ᮥ ᅕᩡ

Ł, ⊹ᙹ᮹ ᔾ⪽ಆáᔍᨱᕽ ᮭᖒᮥ ӹ┡ԕᨩ݅. ᔢᦦᱽ2ᗭ
Ǎ⊹۵ ⊹ɝ݉ ႊᔍᖁ ᔍḥᔢᨱᕽ ႊᔍᖁ ⚍ŝᔢᮥ ᅕᩡ

ᮝӹ, ࠺᫵ࠥ ၰ ┡ḥ áᔍᨱ᮹ ၹ᮲ᯕ ᨧᨩ݅. ᔢᦦᬑ⊂ᱽ

⦹⧪Ǎ⊹᮹ እaᩎᖒ ⊹ᙹᩝ ḥ݉⦹ᨱ ɝš⊹ഭෝ ᜽ݡ1

ᩡᮝӹ, ɝš⊹ഭ ࠥᵲ ⊹ᦥ᮹ ᙹḢ ❭ᱩᖁᯕ ၽčࡹᨕ ၽ
⊹᪡ ࠺᜽ᨱ ᷪ᜽ ᯥ⥭௡✙ ᜾พᯕ ĥ⫮ࡹᨩ݅(Fig 1,2). 
ᔢᦦᬑ⊂ᱽ1ݡǍ⊹ෝ ၽÑ⦹Ł, ࠺᜽ᨱ, Brånemark System. 
Mk Ⳕ Groovy WP(Nobel Biocare, Sweden) ḢĞ 5.0mm, ʙᯕ 
10mm᮹ ᯥ⥭௡✙ Łᱶℕෝ ᜾พ⦹ᩡ݅(Fig 3). ᜾พᇡ᭥

᮹ ŉḩᮡ D2 ᩡŁ, ⅩʑŁᱶᮡ ᧲⪙⦹ᩡ݅. ၽ⊹᪡ ᵝ᭥ᨱ 
BioCera(Oscotec, Korea)ෝ ᯕ᜾⦹Ł ⩲⊂❱สᮝಽ ᯝ₉ᅪ

⧊ᮥ ᜽⧪⦹ᩡ݅. ᯥ⥭௡✙ ᜾พ ⬥ 6}ᬵᯕ Ğŝ⦹ᩍ ᯕ
₉ ᙹᚁᮥ ᜽⧪⦹ᩡ݅. ᯕ₉ᙹᚁ ⬥ 4ᵝe᮹ ᩑ᳑Ḣ ⊹ᮁ

ŝᱶ ⬥, ᔢᇡᅕ℁ྜྷ ᱽ᯲ᮥ ᭥⦽ ᯙᔢ₥ाᮥ ᜽⧪⦹ᩡ݅. 

 Fig. 3. A radiograph taken at the time of implant placement.    

 Fig. 1. Preoperative periapical radiograph.

Fig. 4. Screw type implant temporary prosthesis was placed.

Fig. 2. A radiograph during the endodontic treatment.
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ӹᔍ ᮁḡ⩶ ᯥ᜽ᙹᅖྜྷᮥ ᱽ᯲⦹ᩍ ᰆ₊⦹ᩡ݅(Fig 4).
ᯥ᜽ᙹᅖ ⬥, ᯥ⥭௡✙ ᙹᅖᨱ ݡ⦽ ✚ᯕᔍ⧎ᯕ ᨧᨕ ↽᳦

ᅕ℁ŝᱶᮥ ḥ⧪⦹ᩡ݅. ↽᳦ ᙹᅖྜྷ ᰆ₊ ⬥ 1}ᬵ ᱶʑ

áḥᮥ ᜽⧪⦹ᩡ݅. ⪹ᯱ᮹ ᇩ⠙qᮡ ᨧᨩŁ, ᯥᔢᱢᮝಽ 
✚ᯕᔍ⧎ᮡ šₑࡹḡ ᦫᦹ݅. ə్ӹ ᔢᦦᱽ2ᗭǍ⊹᮹ ⊹

Fig. 5. Periapical radiograph and CT view of final implant restoration on maxillary 1st moler.   

ᯥ᜽ᙹᅖ ⬥, ᯥ⥭௡✙ ᙹᅖᨱ ݡ⦽ ✚ᯕᔍ⧎ᯕ ᨧᨕ ↽᳦

ᅕ℁ŝᱶᮥ ḥ⧪⦹ᩡ݅. ↽᳦ ᙹᅖྜྷ ᰆ₊ ⬥ 1}ᬵ ᱶʑ

áḥᮥ ᜽⧪⦹ᩡ݅. ⪹ᯱ᮹ ᇩ⠙qᮡ ᨧᨩŁ, ᯥᔢᱢᮝಽ 
✚ᯕᔍ⧎ᮡ šₑࡹḡ ᦫᦹ݅. ə్ӹ ᔢᦦᱽ2ᗭǍ⊹᮹ ⊹
ɝ݉ ႊᔍᖁ ⚍ŝᔢ ᄲᗭa ᯥ⥭௡✙ Łᱶℕ᮹ ɝᝍᮝಽ 

Fig. 6. Mucoperiosteal full-thickness flap was elevated and 
apicoectomy procedure was done. 

ᔢᦦᱽ2ᗭǍ⊹᮹ ᰍɝš⊹ഭෝ ᜽⧪⦹ᩡᮝӹ, ɝ℉ᇡ᭥

ᨱ ɝš⩲₊ᮝಽ ᯙ⧕ ɝš ┱ᔪᨱ ᝅ➉⦹ᩡ݅. ⊹ɝ݉ᱩ

ᱽᚁŝ ࠺᜽ᨱ đᗱᇡ᮹ ᮂᦥ᳑Ḣᮥ ᱽÑ⦹ᩡ݅(Fig 6). ᯥ
⥭௡✙ ⢽໕ᨱ ݡ⦽ ⪵⦺⃹ญ۵ ᜽⧪⦹ḡ ᦫᦹ݅. ᱽ2ᗭǍ

⊹᮹ ᰍɝš⊹ഭ᪡ ᅕ℁ᙹᅖᮥ ᪥ഭ⦹ᩡ݅.

ɝ݉ ႊᔍᖁ ⚍ŝᔢ ᄲᗭa ᯥ⥭௡✙ Łᱶℕ᮹ ɝᝍᮝಽ 
ᩑᰆࡽ äᯕ ⪶ᯙࡹᨩ݅. ⊹᳑ŉ ❭ƕ᮹ ᧲ᔢᮥ ᱶ⪶⦹í 
⪶ᯙ⦹ʑ ᭥⧕ CT ↍ᩢᮥ ᜽⧪⦹ᩡ݅. ᔢᦦᱽ2ᗭǍ⊹᮹ ɝ
݉ᇡ᭥ᨱᕽ ᜽᯲ࡽ ⊹ɝ݉ᄲᗭa ᯥ⥭௡✙᮹ ɝᝍ⊂ʭḡ 
ḥ⧪ࡹᨕ ŉᗭᝅᮥ ӹ┡ԕŁ ᯩᨩ݅(Fig. 5). 

ᩑᰆࡽ äᯕ ⪶ᯙࡹᨩ݅. ⊹᳑ŉ ❭ƕ᮹ ᧲ᔢᮥ ᱶ⪶⦹í 
⪶ᯙ⦹ʑ ᭥⧕ CT ↍ᩢᮥ ᜽⧪⦹ᩡ݅. ᔢᦦᱽ2ᗭǍ⊹᮹ ɝ
݉ᇡ᭥ᨱᕽ ᜽᯲ࡽ ⊹ɝ݉ᄲᗭa ᯥ⥭௡✙᮹ ɝᝍ⊂ʭḡ 
ḥ⧪ࡹᨕ ŉᗭᝅᮥ ӹ┡ԕŁ ᯩᨩ݅(Fig. 5). 
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Fig. 8.  Peri-implantitis following 3 years of healing time after endodontic treatmet to the adjacent tooth.

Fig. 7. Periapical radiograph (left: preoperative view, right: post prosthodontic treatment). 

ᱶʑ ԕᬱᮥ ☖⦹ᩍ ᯥ⥭௡✙ ᜽ᚁᇡ᭥᪡ ᯙᱲ⦽ ⊹ᦥ᮹ 
ᔢ┽ᨱ ݡ⦽ ᵝʑᱢᯙ áḥᮥ ᜽⧪⦹ᩡŁ, ⊹ɝ݉ ႊᔍᖁ 

ᔍḥŝ CTෝ ↍ᩢ⦹ᩡ݅(Fig.8). ⪹ᯱᇥ᮹ ᇩ⠙ᔍ⧎ŝ zᮡ 
✚ᯕᔍ⧎ᮡ ᨧᨩ݅.

Ⳕ��Łₑ

ᇡᇥ ྕ⊹ᦦ ᇡ᭥ෝ ᯥ⥭௡✙ಽ ᙹᅖ⦹۵ ᷾ಡᨱᕽ, ྕ⊹

ᦦᨱ ᯙᱲ⦽ ⊹ᦥᨱ ɝš⊹ഭa ࡹᨕ ᯩ۵ Ğᬑෝ ᯥᔢᨱ

ᕽ ⮵⯩ ᅝ ᙹ ᯩ݅. Shabahang॒ᮡ ྜྷ࠺ᝅ⨹ᨱᕽ ᯥ⥭௡✙

ᨱ ᯙᱲ⦽ ⊹ᦥa Õᱥ⦽ Ǒ, ᯙ᭥ᱢᮝಽ ɝ݉ᄲᗭa ၽᔾ

⦹ࠥಾ ⦽ ⬥ ɝš⊹ഭෝ ᜽⧪⦽ Ǒ, ᯙ᭥ᱢᮝಽ ɝ݉ᄲᗭ

a ၽᔾ⦹ࠥಾ ⦽ ⬥ ɝš⊹ഭ᪡ ᫙ŝᱢᮝಽ ᯥ⥭௡✙ ⢽
໕ᨱ ࠦᗭᱽÑෝ ᜽⧪⦽ Ǒ, ɝ݉ᄲᗭa ၽᔾ⦹ࠥಾ ⦽ ⬥ 
⊹ᦥᨱ ᨕਁ⦽ ⃹⊹ෝ ⦹ḡ ᦫᮡ Ǒᮝಽ ӹ٥Ł 30ᵝ ⬥ᨱ 
᳑Ḣ⩶┽⦺ᱢ áᔍෝ ☖⧕ ŉᮁ₊ ᱶࠥෝ ⠪a⦹ᩡ݅. b
b ŉᮁ₊ᱶࠥ۵ 54%, 74%, 56%, 68%ಽ ӹ┡ԍŁ, ᯙᱲ⦽ 
⊹ᦥ᮹ ⊹ɝ݉ ᄲᗭ۵ ᯥ⥭௡✙ᨱ ᮁ⧕⦽ ᩢ⨆ᮥ ӝ⊹ḡ 
ᦫ۵݅Ł ⦹ᩡ݅.14) ᯕ᪡۵ ၹݡಽ Sussmanᮡ ᯙᱲ⊹᮹ q
ᩝᮝಽ ᯙ⧕ ၽᔾ⦽ ᯥ⥭௡✙ ɝ݉ᵝ᭥ᩝᮡ ٥Ŗᮥ ၽᔾ

᜽┅ḡ ᦫŁ ᯥ⥭௡✙᮹ ɝ݉ᇡෝ qᩝ᜽┅အಽ ᯙᱲ⊹

ᨱ ᖒŖᱢᯙ ɝš⊹ഭa ᯕ൉ᨕḡ޵௝ࠥ ᯥ⥭௡✙۵ ᱽÑ

⧕᧝ ⦽݅Ł ⦹ᩡ݅.15) ə్ӹ Shabahang॒᮹ ᩑǍ۵ }ෝ 
ᯕᬊ⦽ ྜྷ࠺ ᝅ⨹ᯕ໑, ᰆʑe᮹ ᩩ⬥ෝ šₑ⦽ ᝅ⨹ᯕ ᦥ
 အಽ ⦽ĥa ᯩŁ, Sussman᮹ ᅕŁ۵ ⩥ᝅᱢᮝಽ ᯥᔢᨱܩ
ᱢᬊ⦹ʑᨱ۵ ᨕಖ݅. Park॒ᮡ ᯥᔢᨱ ᱢᬊ⧁ ᙹ ᯩ۵ ʑ
ᵡᮥ ᅕŁ ⦹ᩡ݅. Ⅹʑ ᷾ᔢŝ Ḷ⬥ෝ ᯙḡ⦽ ݉ĥ, ᬱᯙᮥ 
⪶ᯙ⦽ ݉ĥ, qᩝ᮹ ᬱᯙᮥ ᱽÑ⦽ ݉ĥ, ᷪ᜽ᯥ⥭௡✙ෝ 
᜾พ⦹Ñӹ ⨆⬥ ᯥ⥭௡✙ ᜾พ⧁ ᙹ ᯩ۵ ᰍÕ݉ĥᨱ ɝ
Ñ⦹ᩍ ⊹ഭႊჶᮥ ᱢᬊ⦽݅. ᯙᱲ⊹᮹ qᩝᮝಽ ᯙ⧕ ᯥ
⥭௡✙᮹ ࠺᫵a ᯩ۵ Ğᬑᨱ۵ ᯥ⥭௡✙ෝ ᱽÑ⦹Ł, ޵ 
մᮡ ḢĞ᮹ ᯥ⥭௡✙ෝ ᷪ᜽ ᜾พ⦹Ñӹ ᱽÑ⦽ ᯥ⥭௡

✙ ᇡ᭥ᨱ ᳑Ḣᮁࠥᰍᔾᚁᮥ ᜽⧪⦹Ł ᯥ⥭௡✙ෝ ḡᩑ 
᜾พ⦽݅. ᯥ⥭௡✙ᨱ ࠺᫵ࠥෝ ᅕᯕḡ ᦫᮝӹ ᯥ⥭௡✙ 
ʙᯕ᮹ 1/2ᯕᔢᯕ ⡍⧉ࡽ Ğᬑ۵ ᯥ⥭௡✙ ⢽໕ᨱ ࠦᗭᱽ

Ñෝ ᜽⧪⦹Ñӹ ᯥ⥭௡✙ෝ ᱽÑ⦽݅. ࠺᫵ෝ ᅕᯕḡ ᦫ
ᮝ໑, ᯥ⥭௡✙ ʙᯕ᮹ 1/2 ᯕ⦹a ⡍⧉ࡽ Ğᬑ ᱲɝ᮹ ᬊ
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ᯕࠥᨱ ঑௝ ᱲɝᯕ ᬊᯕ⦹໕ ᮂᦥ᳑ḢᱽÑ᪡ ࠦᗭᱽÑෝ 
᜽⧪⦹Ł, ᱲɝᯕ ᨕಅᬕ Ğᬑᨱ۵ ᯥ⥭௡✙ ɝ݉ᮥ ᱽÑ

⦹۵ ႊჶᮥ ᖁ┾⦽݅. qᩝ᮹ ᬱᯙᯙ ⊹ᦥ۵ อᖒ⊹ɝ݉ 
ᄲᗭ۵ ☖ᔢᱢᯙ ɝš⊹ഭෝ ᜽⧪⦹Ł, ᰍၽᖒ ɝ݉ ᄲᗭ

ෝ ӹ┡ԕ۵ Ğᬑᨱ۵ ᰍɝš⊹ഭ, ⊹ɝ݉ᱩᱽᚁᮥ ᜽⧪

⦹Ñӹ ၽ⊹⧁ äᮥ ǭŁ⦹ᩡ݅.10)

 ɝš⊹ഭ۵ ᖒŖශᯕ ׳ᮡ ᩩḡᖒ ᯩ۵ ⊹ഭᯕḡอ ᯙ
ᱲ⦽ ᯥ⥭௡✙᮹ ᝅ➉ෝ ᧝ʑ⦹۵ ᬱᯙᯕ ࢁ ᙹࠥ ᯩ݅. 
Abou-Rass॒ᮡ ɝš⊹ഭa ᖒŖᱢᮝಽ ᜽⧪ࡹᨩŁ ⊹ɝ

݉ ႊᔍᖁ ᔍḥᨱᕽࠥ ᱶᦺᱢᯙ ⊹ᦥ᪡ ࠺ᯝ⦹í ᅕᯕ޵

௝ࠥ 26%ᨱᕽ۵ ᳑Ḣ⦺ᱢᮝಽ ᩝ᷾ᯕ ᯵᳕⦹Ł ᯩᮭᮥ ᅕ
Ł⦹ᩡ݅.16)  ⪹ᯱa ᷾ᔢᮥ ۱ӝḡ ༜⦹۵ ၙ᧞⦽ qᩝᯕ 
⊹ɝ݉ᨱ ԉᦥ ᯩ۵ Ğᬑ, ŉ ᮁ₊ŝᱶᨱ ᯩ۵ ᯥ⥭௡✙ ĥ
໕ᮡ ᚁᱥ᮹ ŉ ᔢ┽ᅕ݅ ᧞⦽ ᔢ┽ᯕʑ ভྙᨱ ĥ໕ᨱ ⧊
ᄲ᷾ᮥ ᧝ʑ⦹ʑ ᛞ݅. ੱ⦽ ᩍ్ ᷾ಡᅕŁᨱᕽࠥ ᯙᱲ⦽ 
ɝš⊹ഭࡽ ⊹ᦥᨱ ᮹⧕ ᯥ⥭௡✙ᨱ ᩝ᷾ᯕ ❭ɪࡽ äᮥ 
⪶ᯙ⧁ ᙹ ᯩ݅.11-13) ə్အಽ ᯥ⥭௡✙a ᜾พࡽ ᯙᱲ⊹ᦥ

ᨱ ɝš⊹ഭa ࡹᨕ ᯩ۵ Ğᬑᨱ۵ ᱶʑ áᔍෝ ☖⦹ᩍ ᯥ
⥭௡✙ ᐱอ ᦥܩ௝ ᯙᱲ⊹᮹ ɝ݉ᇡ᮹ Õᱥᖒᮥ ❭ᦦ⦹

۵ äᯕ ᵲ᫵⦹݅.
ᯥ⥭௡✙᮹ ⢽໕⃹ญ᪡ ॵᯱᯙᨱ ݡ⦽ ḡᗮᱢ ᩑǍa ḥ
ᵲᱢݡ ᨕ ᯥ⥭௡✙ෝ ᯕᬊ⦽ ྕ⊹ᦦᇡ᭥᮹ ᙹᅖᮡࡹ⧪

ᯕŁ ᩩḡᖒ ׳ᮡ ⊹ഭಽ ᯱญᰂᦹ݅. Krenmair॒ᮡ 97.3%, 
Romeo॒ᮡ 96.2%, Wennström॒ᮡ 97.7%᮹ ᖒŖᮉᮥ bb 
ᅕŁ⦹ᩡŁ,17-19) ǎԕᨱᕽࠥ Kim ॒ᮡ 19֥᮹ ⬥⨆ᱢ ᩑǍ

ෝ ☖⧕ 94.64%᮹ ٥ᱢᔾ᳕ᮉᮥ ၽ⢽⦽ၵ ᯩ݅.20) ᯥ⥭௡

✙ ᜾พŝ ᙹᅖ᮹ ᖒŖᮉᯕ ׳ᦥḱᨱ ঑௝ ᱱ₉ ᯥ⥭௡✙

ෝ Ǎv ԕᨱ ᮁḡ, šญᨱ ݡ⦽ ᵲ᫵ᖒᮡ v᳑ࡹŁ ᯩ݅. 
ᯝၹᱢᮝಽ ᯥ⥭௡✙ ᙹᅖ ⬥ ᱶʑ ԕᬱ áᔍᨱᕽ ᙹᅖᇡ

᭥ᨱ ݡ⦽ ⪹ᯱ᮹ ࠺☖ᯕӹ ᇩ⠙q, ᯥ⥭௡✙ ᵝ᭥᮹ ⊹ᵝ

ᔢ┽, ࠺᫵ࠥ, ⊹᳑ᱶ ŉᔢᝅŝ zᮡ ᷾ᔢŝ Ḷ⬥ෝ áᔍ⦽

݅. ᯥ⥭௡✙ ᙹᅖᇡ᭥ᨱ ݡ⦽ ⠪aa ᵲ᫵⦹í ᔾb۵ࡹ 
äŝ ݍญ ᯙᱲ⦽ ḡݡ⊹᮹ ⠪a۵ eŝࡹʑ ᛞ݅. ᯙᱲ⊹

ᦥ᮹ ⊹ᵝḩ⪹ᯕӹ ⊹ɝ݉ ḩ⪹ᮝಽ ᯙ⦽ ᯥ⥭௡✙᮹ ᔢ
ᝅᨱ ঑ෙ ⇵aᱢᯙ ⊹ഭʑeŝ እᬊᮡ ⪹ᯱ᪡᮹ ᝁ഑š

ĥෝ ᝍb⦹í ᭥⩲⧁ ᙹ ᯩ݅. 
ᯥ⥭௡✙᮹ ᰆʑᱢᯙ ᖒŖᮥ ᭥⧕ᕽ۵ ᯥ⥭௡✙a ๅ᜾ࡽ 
ᇡ᭥᮹ ᵝ᭥ ⪹Ğ ᐱอ ᦥܩ௝ ᯥ⥭௡✙ ᜾พᇡ᪡ ᯙᱲ⦽ 
ḡݡ⊹᮹ Õᱥᖒᮥ ᮁḡ⧁ ᙹ ᯩࠥಾ יಆ⧕᧝ ⧁ äᮝಽ 
ᔍഭ݅ࡽ. 
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੗оആ ਬې Platelet-Rich Fibrin(PRF)җ Buffy coatகਸ ನೣೠ ആ੢ਸ ੉ਊ
ೠ ࢜۽਍ Ҏ ഋߨߑ ࢿ(Double J Technique) : ૐ۹ࠁҊ

ӣ૓ࢶ���੿ଲ���ӂ৔ࢶ���੿ޙജ
੹઱ݽࣗ޷�ই�஖җࢲ���਎ۄ׳�झ�஖җ

A new surgical technique for bone augmentation using platelet-rich fibrin matrix and 
plasma containing buffy-coat
Gin Son Kim1, Chan Jung1, Young Sun Kwon1, Moon Hwan Jeong
Jeonju MisoMoa Dental Office1, Seoul Dallas Dental Office

Abstract

There have been many pioneers in the field of bone tissue engineering and they admit that in carrying out bone 
augmentation, autograft is the gold standard  because of  mesenchymal stem cell’s ability to create new bone. 
According to a study by Choukroun’s and colleagues, Platelet Rich Fibrin (PRF) is a new bio-scaffold material 
enmeshing the immune and platelet cytokines in the fibrin network. PRF is polymerized so naturally and slowly 
that it has a favorable structure to support a successful bone formation / (re)generation as well. If another plastic 
tube, not coated silica is used, plasma and buffy coat can be obtained in the state of liquid after centrifugation. 
Graft material which is mixed with plasma and buffy coat in the state of liquid probably has almost all the 
physiological components to support in bone formation. This paper will introduce a new surgical technique 
using 2 different types of plastic tube in GBR

Key word: guided bone regeneration. Platelet rich fibrin. bone graft. dental implant. tissue engineering

*��ᕽು

⊹ᮁŝᱶ ᵲᨱ ᔢ⃹ ᇡ᭥ಽ ᯕࡹ࠺ᨕ ᪅۵ ᖙ⡍ॅ᮹ ᯕ࠺

ᗮࠥa ᳦ඹᨱ ঑௝ ݅෕݅۵ aᖅᮥ ᱥᱽಽ ⦽ “guided 
tissue regeneration”}ֱᮡ ⊹ᵝᙹᚁ ⬥ ⊹ᮁᨱ šᩍ⦹۵ 
b ݅ෙ ᳦ඹ᮹ ᖙ⡍ॅ᮹ ᩎ⧁ᨱ ݡ⦽ ᩑǍෝ ☖⧕ }ၽ 
ᨩ݅.1) ⊹ᵝᙹᚁ ᜽ ₉⠱สᮥ ᳑Ḣᰍᔾᨱ ᯕᬊ⦹۵ ᚁࡹ
᜾ᮡ 1980֥ݡᨱ ᯕ෕్ ݅᧲⦽ ᝅ⨹ᮥ ☖⧕ᕽ ऽॵᨕ ᯥ
ᔢᨱᕽ ᔩಽᬕ ⊹ഭ }ֱᮝಽ ᱶ₊⦹í ࡹᨩ݅.2)  1988֥
ᨱ ᯕ෕్ ₉⠱สᮥ ᯥ⥭௡✙ ⪹ᯱᨱí ᔍᬊ⦹ʑ ᜽᯲⦽ 
ᯕ⬥ಽ ᯥᔢᨱᕽ ⪽ၽ⦹í ᔍᬊࡹʑ ᜽᯲⦹ᩡ݅.3-4)  ᯥᔢ

ᨱᕽ ᙹᚁᇥ᧝ᨱ ⩩ᧂᨱᕽ ᮁ௹ࡽ ᱽᱽෝ ᔍᬊ⦹Łᯱ ⦹
۵ ᜽ࠥ۵ ŝÑ 30ᩍ֥ ࠺ᦩ ə ႊჶᯕ ᯹ ᱶญࡹᨕ ᯩḡ

อ ᅖᰂ⦽ ᱽ᳑ႊჶ ভྙᨱ ᔍᬊ⦹۵ߑ ᄥಽ ᮁᬊ⦹ḡ ༜
ၹᨱ ᯕ෕్ ᯱa⩩ᮥ ᯕᬊ⦹ᩍ e݉⬥ ݡ1990֥ (5-6.݅⧩

⦹í fibrin adhesives ⪚ᮡ platelet-rich plasma (PRP)ෝ ᱽ᳑

⧁ ᙹ ᯩ۵ ႊჶᯕ }ၽ ࡹᨩḡอ,7-8) ʑ᳕ ⩩ᗭ❱ ᮲Ḳ ᱽ
᳑ႊჶ᮹ ჶශ ᱽ⦽ ভྙᨱ fibrin glueࠥ ᦥܩŁ ੱ⦽ Łᱥ

ᱢᯙ ⩩ᗭ❱ ᮲Ḳℕࠥ ᦥܭ ᔩಽᬕ ᯱa⩩ᧂᨱᕽ ᮁ௹ࡽ 
ᱽᱽ௝Ł ⧁ ᙹ ᯩ۵ platelet-rich fibrin (PRF)ᯕ ⥥௲ᜅᨱᕽ 
Choukroun॒ᨱ ᮹⧕ᕽ }ၽࡹᨩ݅.9) ᯕᨱ ᱡᯱॅᮡ ↽ɝ

ᨱ ᔩ೎í }ၽࡽ PRFෝ ᯕᬊ⦽ ᔩಽᬕ ᙹᚁႊჶᮥ ☖⧕ 
อ᳒⧁อ⦽ đŝෝ ᨜ᨩʑᨱ ྙ⨭ Łₑŝ ⧉̹ ᷾ಡෝ ᅕ
Ł ⦹Łᯱ ⦽݅.
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əฝ 1.  A : ᝅญ⋕a ၽ௝Კ ᯩ۵ ⥭௝ᜅ❒ ⛽ቭ B : ᦥྕäࠥ ၽ௝Კ ᯩḡ ᦫᮡ ⥭௝ᜅ❒ ⛽ቭ C : B ⛽ቭ ᗮ᮹ ⩩ᧂᮥ ᬱ
ᝍᇥญ ⦽ Ḣ⬥᮹ ༉᜖. ᔢᇡ ⩩ᰆ⊖, ᵲe buffy coat, ⦹ᇡ᮹ ᱢ⩩Ǎ⊖ᮝಽ ӹڹᨕ ḥ݅. D : A ⛽ቭ ᗮ᮹ ⩩ᧂᮥ ᬱᝍᇥญ 
⦽ Ḣ⬥ PRF matrixa ⩶ᖒࡽ ༉᜖. E : B ⛽ቭ ᗮ᮹ ⩩ᧂᮥ ᬱᝍᇥญ ⬥ ⩶ᖒࡽ ⩩ᰆŝ buffy coatෝ ࠺᳦࠺đÕ᳑ŉ(Freeze 
Dried Bone Allograft, FDBA)ŝ ⪝⧊ ⬥ ᮲ƕa ⩶ᖒࡽ ༉᜖. F : əฝ D᮹ ᱢ⩩Ǎ ⊖ ᔢᇡᨱ ⩶ᖒࡽ PRF matrixෝ ዝԝ ভ ঙ
ಅ ӹ᪅۵ ᱢ⩩Ǎෝ ᱽÑ⦽ ༉᜖

E F

A

⩩ᰆ⊖

buffy coat

ᱢ⩩Ǎ⊖

PRF
matrixcoat

B C D
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ᕽಽ ݅ෙ ࢱ ᳦ඹ᮹ 10mL glass-coated plastic tube(əฝ1, A 
)᪡ ᨕਁ⦽ coatingࠥ ࡹᨕ ᯩḡ ᦫᮡ plastic tube(əฝ1, B )
ෝ ᵡእ⦽݅. ᜽ฑḡෝ ᵡእ⦹ᩍ 30mL᮹ ⩩ᧂᮥ ₥⩩⦹

ᩍ, ᵡእࢱ ࡽ }᮹ A tubeᨱ 10mLᦊ ݕŁ, ⦽ }᮹ B tube
ᨱ 10mL᮹ ⩩ᧂᮥ ݕŁ ᬱᝍᇥญ ᜽ Ɂ⩶ᮥ ฿⇵ʑ ᭥⧕ 
ੱ ⦽ }᮹ B tubeᨱ 10mL᮹ ྜྷᮥ ݡ↽ .۵݅ݕ⦽ ᝁᗮ⦹

í ᵡእ⦽ A, B tubeෝ ྕí Ɂ⩶ᮥ ฿⇵ᨕ 406Gᬱᝍᇥญʑ

(GYROZEN)ᨱ ᪏ʕ ⬥ 400G s(1750 RPM)ᮝಽ 10ᇥe ᬱ
ᝍᇥญ ⦽݅. ᬱᝍᇥญa Ҿӹ໕, B tubeᨱ ᔢᇡ᮹ ⩩ᰆŝ 
ᵲe᮹ buffy⊖ ⦹ᇡ᮹ ᱢ⩩Ǎ ⊖ᯕ ᮲Ła ᯝᨕӹḡ ᦫᮡ 
ᔢ┽ಽ ⩶ᖒ݅ࡽ(əฝ1 C). ᜽ฑḡෝ ᯕᬊ⦹ᩍ ₥ा⦽ ⬥ 
ᵡእ࠺᳦࠺ ࡽđÕ᳑ŉ(Freeze Dried Bone Allograft, FDBA)
ŝ ⪝⧊⦽݅. ⪝⧊ ⬥ ⩩ᰆŝ buffy⊖ᯕ ᯕ᜾ŉŝ ⧉̹ ᕽᕽ

⯩ ᮲Ła ᯝᨕӹ໕ᕽ ᧞ 20ᩍ ᇥᯕ ḡӹ໕, ᔍᬊ⦹ʑ ᳬᮡ 
᮲ƕŉ᮹ ⩶┽a อॅᨕḥ݅(əฝ1 E ). A tubeᨱ ॅᨕᯩ۵ 
⩩ᧂᮡ ᬱᝍᇥญa Ҿӹ໕, ᯕၙ י௡ᔪ᮹ Fibrin matrixa 
อॅᨕ ḥ݅(əฝ1 D ). ᯕ Fibrin matrixᮡ ԕᇡᨱ ԉᦥ ᯩ۵ 
platelet-poor plasmaෝ Ñᷩෝ ᯕᬊ⧕ ᱢݚప ᱽÑ⦽ ⬥ ŉ 
ᯕ᜾ᯕ Ҿӽ ᇡ᭥ᨱ ߏᨕᵡ݅. 

�����᷾ಡᅕŁ

�������᷾ಡ��

2010֥ 9ᬵ25ᯝ ԕᬱ⦽ 36ᖙ ᩍᯱ ⪹ᯱಽ ⦹ᦦ ᳭,ᬑ⊂

᮹ ⊹ᦥ ᔢᝅᮥ ᵝᗭಽ ԕᬱ⦹ᩡ݅. ႊᔍᖁ ᗭčᔢ #37 ၽ
⊹ ⬥ ᜽eᯕ ᨝ษ Ğŝࡹḡ ᦫᦥ ႊᔍᖒ ⚍ŝᖒᮥ ᅕᩡ

݅. ੱ⦽ dental cone beam CT᮹ ⩲ᖅ ݉໕ᔢᨱᕽ #36ჩ ᇡ
᭥᮹ ⩲ᖅĞ 2~3mm᮹ ⩲ᗭ⦽ ⡎Ğᮥ aḡŁ ᯩᨩ݅. ᯝ
₉ ᙹᚁ ᜽ ᯕ᜾⦽ ŉᯕ ᭥⊹⦹ʑ ᬊᯕ⦽ ᵝນܩ⩶┽᮹ ❱
สᮥ ⩶ᖒ ⧕ᵝʑ ᭥⧕ᕽ ⊹᳑ᱶ ᙹ⠪ᱩ}อ ᜽⧪ ⦹ᩡ

Ł, ᙹḢ ᱩ}۵ ᜽⧪⦹ḡ ᦫᦹ݅. #37ჩ ᇡ᭥۵ ᦥḢ ŉ
ಽ ₥ᬭḡḡ ᦫᦥ ᮂᦥ᳑Ḣᯕ ᳕ᰍ⦹ᩍ ᗭ❭ ⦹ᩍ ᱽÑ ⦹
ᩡ݅. 2}᮹ fixture(SNUC, ᜅ٥⎹, Korea)ෝ ᜾พ ⦹ᩡ݅. 
#36ჩᮡ ŉ⡎ᯕ ᧨ᦥ ᩕ}a ၽᔾ ⦹ᩡŁ, ᮂᦥ᳑Ḣᮥ ᱽ
Ñ⦽ #37ჩ᮹ ၽ⊹᪡᪡, fixtureᔍᯕᨱ 2-3mm᮹ eĊᯕ ၽ
ᔾ ⦹ᩡ݅. ᙹᚁ ᜽᯲ ᱥ buffy coat⊖ᮥ ⡍⧉⦹۵ ⩩ᰆŝ 
sureoss®(HansBiomed, Korea)ෝ ⪝⧊⧕ᕽ ⩶ᖒࡹᨕḥ ᮲ƕ 
⩶┽᮹ ᯕ᜾ŉᮥ ᩕ}a ၽᔾ⦽ ᇡ᭥᪡ #36ჩ ᇡ᭥᪡ #37
ჩ᮹ ၽ⊹᪡᪡ fixtureᔍᯕ᮹ eĊᨱ ŉ ᯕ᜾ᮥ ᜽⧪ ⦹ᩡ

݅. ᧞ 3}ᬵᯕ ḡӽ ⬥ 2₉ ᙹᚁᮥ ᜽⧪ ⦹ᩡ݅. ᯕ᜾⦽ ŉ
ᯕ ⣮ᇡ⦹Ł ᧲ḩ᮹ ŉᯕ ⩶ᖒ ࡽ äᮥ ⪶ᯙ ⧁ ᙹ ᯩᨩ݅.

əฝ. 2-1 ᙹᚁ ᱥ ❭י௝ษ ᔍḥŝ Dental cone beam CT᮹ ⩲ᖅ⊂ ᱩ݉໕ ᔍḥ. #36ჩ ᇡ᭥᮹ ⪶ᩑ⦽ ŉ⡎᮹ ⩲ᗭ⧉ŝ #37
ჩ ၽ⊹᪡ᨱ ŉᯕ ₥ᬭᲙ ᯩḡ ᦫᮡ ᧲ᔢᮥ ᅕᩍᵝŁ ᯩ݅.
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A. fixture ᜾พ ᔍḥ, #36 ᇡ᭥ᨱ ⩶ᖒࡽ ᩕ}᪡ #37 ᇡ᭥᮹ ,fixture᪡ ၽ⊹᪡ ᔍᯕ᮹ eĊᮥ ᅝᙹ ᯩ݅. ੱ⦽ ᙹ
Ḣ ᱩ}ෝ ⧪⦹ḡ ᦫŁ ᵝນܩ ⩶┽᮹ ❱ส ᖅĥෝ ☖⧕ ᯕ᜾ŉ᮹ ᬊᯕ⦹í ᭥⊹ ⧁ ᙹ ᯩࠥಾ ᖅĥ ⦹ᩡ݅.

B. ၙญ buffy coat⊖ᮥ ⡍⧉⦹۵ ⩩ᰆŝ sureoss®(HansBiomed, Korea)ෝ ⪝⧊⧕ᕽ ᮲ƕ ⩶┽᮹ ᯕ᜾ŉᮥ ᩕ}a 
ၽᔾ⦽ ᇡ᭥᪡ #36ჩ ᇡ᭥᪡ #37ჩ᮹ ၽ⊹᪡᪡ fixtureᔍᯕ᮹ eĊᨱ ŉ ᯕ᜾ᮥ ᜽⧪

C. PRF matrixᮥ ᱢᬊ⦽ ༉᜖
D. fixture ᜾พ ⬥ ❭י௝ษ ᔍḥ

A. ᯝ₉ ᙹᚁ ⬥ 3}ᬵ Ğŝ ⬥ 2₉ ᙹᚁ᜽᮹ ⊹ᮡ᮹ ⊹ᮁࡽ ᔢ┽, 
B. fixturea ᅕᯕḡ ᦫᮥ อⓝ ᧲ḩ᮹ ፩a ⣮ᇡ⦹í ⩶ᖒ ࡽ äᮥ ᅝ ᙹ ᯩ݅.
C. fixture ᔢᇡᨱ ⩶ᖒࡽ ŉᮥ ₥≉ ⦹ᩍ ᱽ᯲⦽ ᳑Ḣ⢽ᅙ. ŉᖙ⡍a ⣮ᇡ⦹í ᳕ᰍ ⧕ᯩ۵ ᧲ᔢᮥ ᅝ ᙹ ᯩ݅.

əฝ. 2 -2  

əฝ. 2 -3

A

A

C

C

B

B

D
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əฝ 2-4 ↽᳦ ᅕ℁ྜྷ ᔍḥ ၰ ႊᔍᖁ ᔍḥ

A

C

B

əฝ. 2-5   ↽᳦ ᅕ℁ྜྷ ᰆ₊ ᙹ 1֥ Ğŝ ⬥ ႊᔍᖁ ᔍḥ, ᦩ
ᱶᱢᮝಽ ŉ ᰍ ⩶ᖒᯕ ᦩᱶᱢᮝಽ ⩶ᖒࡽ ᧲ᔢᮥ ᅕᩍ ᵝ
Ł ᯩ݅.

᷾ಡ��������᷾ಡ��

58ᖙ ԉᯱ ⪹ᯱಽᕽ, 2007֥ 6ᬵᨱ #25 - #27 3 unit gold 
crown bridgeᮥ ᱽ᯲ ⦹Ł ᱶʑᱢᯙ Ǎváḥᮥ ᜽⧪⦹ᩡ

݅. #25ჩ ⊹ᦥ᮹ ၹᅖᱢᯙ ᳦₞ŝ, ḡᗮᱢᯙ ᵲ॒ࠥ᮹ ࠺
᫵ࠥෝ ᅕᩍ ႊᔍᖁ ↍ᩢ ⬥ #25ჩ ⊹ᦥ ၽ⊹ ⬥ #25, #26 
ᇡ᭥ᨱ ᯥ⥭௡✙ ᜾พᮥ ĥ⫮ ⦹ᩡ݅. ၽ⊹ ⬥ ᷪ᜽ ᯥ⥭

௡✙᪡ ⊂ႊᱲɝჶᮥ ᯕᬊ⦽ ᔢᦦ࠺ Ñᔢᚁᮥ ࠺᜽ᨱ ᜽
⧪ ⦹ᩡ݅.  #25 ၽ⊹ ⬥ ⊹᳑ᱶ ᱩ}᪡ ᙹḢᱩ}ෝ ᜽⧪⦹

ᩍ ❱สᮥ ၶญ ⦹Ł, ᙹᚁ ᇡ᭥ෝ ⪶ᅕ ⦹ᩡ݅. #25ჩ ᇡ᭥

᮹ ⩲⊂ ŉ❱ᮡ ᧞ 6mm ᙹ⠪ᱢ ŉ❭ƕ, ᧞ 9mm᮹ ᙹḢᱢ 
ŉ ❭ƕa ḥ⧪ࡽ ᩕ}a ⩶ᖒࡹᨕ ᯩᨩ݅. Ultrasonic piezo 
scaler(SurgyStar, demetec, korea)ෝ ᯕᬊ⧕ ⊂ႊ ₞ᮥ ⩶ᖒ 
⬥ สᮥ Ñᔢ⦹Ł, ᙹᚁ ᱥ buffy coat⊖ᮥ ⡍⧉⦽ ⩩ᰆ⊖ŝ, 
PUROS(TUTOGEN, Germany)ෝ ⪝⧊⦹ᩍ ၙญ อॅᨕḥ 
᮲ƕ⩶┽᮹ ᯕ᜾ŉᮥ ᯕ᜾ ⦹ᩡ݅.  #25ჩŝ #26ჩ ᇡ᭥ᨱ 
᮹ Fixture(SPI, THOMMEN, Switzerland)ෝ ᜾พ ⬥ ᮲{ࢱ
ƕ⩶┽᮹ ᯕ᜾ŉᮥ ℉a ⧕ᕽ ᯕ᜾ ⧩݅. ᔢᦦ࠺ ԕ ŉ ᯕ᜾ 
᪥ᖒ ⬥ PRF matrixෝ քᮡ ⬥, }ႊ ࡹᨕ ᯩ۵ ⊂ႊ ₞ᮡ ₞ 
⩶ᖒ ᜽ᨱ ᨜ᨕḥ ŉ❱ᮥ ᯕᬊ⦹ᩍ ⠱ᘥ ⦹ᩡ݅. #25ᇡ᭥᮹ 
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Fixture۵ ᩕ}᮹ ᳕ᰍಽ ᯙ⧕ ᧞ 7} ᱶࠥ᮹ ӹᔍᖁᯕ י⇽ 
 ⬥ ⦽ᇡ᭥ᨱ ᮲ƕ⩶┽᮹ ᯕ᜾ŉᮥ ᯕ᜾ ࡽ⇽י ,ᨩᮝ໑ࡹ
PRF matrixෝ ߏŁ ᅪ⧊ᮥ ᪥ᖒ ⦹ᩡ݅. 5}ᬵ ⬥ 2₉ ᙹᚁ

᜽ᨱ ᔢᦦ࠺ Ñᔢᮥ ᭥⧕ ⩶ᖒ ࡹᨩ޹ ŉ₞ŝ, ӹᔍᖁᯕ י

ᩕ}ᇡ᭥۵ ᔩಽᬕ ŉᨱ ᮹⦽ ᪥ᱥ⦽ ⠱ᘥa ᯝ ޹ᨩࡹ⇽
ᨕԍ݅. 1֥अ᮹ ᱶʑᱢᯙ Ǎv áḥ᜽ᨱ ᦩᱶᱢᯙ ŉ᮹ 
ᰍ⩶ᖒᯕ ᯝᨕӹŁ ᯩ۵ ᧲ᔢᮥ ⪶ᯙ ⧁ ᙹ ᯩᨩ݅.

əฝ. 3-1 ᙹᚁ ᱥ ❭י௝ษ ᔍḥŝ Dental cone beam CT᮹ ⩲ᖅ⊂ ᱩ݉໕ ᔍḥ, #25ჩ ᇡ᭥᮹ ᝍ⦽ ŉ ❭ƕ ᧲ᔢ ၰ ᯵᳕ŉ
ᯕ ᧞ 2-3mm ԉᦥ ᯩ۵ ᗭčᮥ ᅕᯙ݅.

A B C

A. fixture ᜾พ ᔍḥ. ᦦ࠺ Ñᔢᚁᮥ ᜽⧪⦹ʑ ᭥⦽ ⊂ႊ ᱲɝᮥ ☖⦽ ŉ₞ᮥ ⩶ᖒ⦽ ༉᜖ŝ, ᩕ}᮹ ᳕ᰍᨱ ᮹
⦽ ᯥ⥭௡✙ ӹᔍᖁᯕ ࡹ ⇽יᨕ ᯩ݅.

B. buffy coat⊖ᮥ ⡍⧉⦽ ⩩ᰆ⊖ŝ, PUROS( TUTOGEN, Germany)ෝ ⪝⧊⦹ᩍ ၙญ อॅᨕḥ ᮲ƕ⩶┽᮹ ᯕ᜾
ŉᮥ ᯕ᜾. ᮲ƕŉ᮹ ⩶┽ᯕʑ ভྙᨱ ᯕ᜾ࡽ ᭥⊹ᨱ ᇡᮁŉ ᨧᯕ ᯹ ᭥⊹ ⧕ ᯩ۵ äᮥ ᅝ ᙹ ᯩ݅.

C. PRF matrixᮥ ŉ ᯕ᜾⦽ ᇡ᭥ᨱ ᱢᬊ ᜽┉ ༉᧲, ⊂ႊᨱ ⩶ᖒࡽ ŉ₞ᮡ ŉ₞ ⩶ᖒ᜽ᨱ ᨜ᨕḥ ŉ⠙ᮝಽ ⠱ᘥ 
⦹ᩡ݅.

    D, E. fixture ᜾พ ⬥᮹ ❭י௝ษ ᔍḥ ၰ dental cone beam CT ᔍḥ

əฝ. 3-2  

D E
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A B C

A. 5}ᬵ Ğŝ ⬥ ⊹ᮡ᮹ ⊹ᮁa ᯹ ᯝᨕӽ ༉᜖ᯕ݅.
B. ᯝ₉ ᙹᚁ ᜽ᨱ ᝍ⦹í ࡽ ⇽י ӹᔍᖁᯕ ᪥ᱥ⯩ ᔩಽᬕ ŉಽ ߏᩍ ᯩ۵ ༉᜖ᮥ ᅝ ᙹ ᯩ݅.
C. ↽᳦ ᅕ℁ྜྷ ᰆ₊⦽ ᔍḥ

    D, E. ❭י௝ษ ᔍḥᨱᕽӹ, dental cone beam CTᔍḥᨱᕽ ᔩಽᬕ ŉᯕ ⩶ᖒࡽ ᧲ᔢᯕ ૽ಘ⦹í ᅕᯙ݅.

əฝ. 3-2  

D E

əฝ. 3-4  1֥ ⬥᮹ ❭י௝ษ ᔍḥ ၰ ᯥᔢ ᔍḥ, ᦩᱶᱢᯙ ༉᜖ᮥ ᅕᩍ ᵝŁ ᯩ݅.

�����Łₑ

Guided bone regeneration(GBR)௡ ŉᯕ ᇡ᳒⦽ ᇡ᭥ᨱ ᯥ⥭

௡✙ ᜾พᮥ ᭥⧕ᕽ ₉⠱สᮥ ᔍᬊ⦹ᩍ ŉ ᷾ݡෝ ࠥ༉⦹

۵ ႊჶᮥ ஜ⦹۵ ᬊᨕಽ៉ 1993֥ᨱ Buser et al. ॒ᨱ ᮹⧕ 
ᗭ}ࡹᨕᲭ݅.10)ŉ ᰍᔾᮥ ᭥⦽ GBR ᚁ᜾᮹ ᔾ᳕ශᮡ ݅
᧲⦽ ᄡᙹෝ Łಅ ⧕᧝āḡอ, ྙ⨭ᔢ᮹ᅕŁᨱ ᮹⦹໕ ᧞ 
92% - 100%᮹ ݅᧲⦽ ᖒŖශᮥ ᅕŁ ⦹Ł ᯩ݅.11,12,13,14,15) 
ŉ ⩶ᖒᮥ ᭥⧕ᕽ GBRᮥ ᜽⧪ ⧁ ভ Ŗeᮥ ⩶ᖒ⦹Ł, ⩩
ᧂ᮹ Ŗɪᮥ ᭥⦽ ŉĊ(scaffold)ᮥ ᱽŖ ⦹ʑ ᭥⧕ᕽ ŉ ᯕ

᜾ᰍෝ ᔍᬊ ⦹۵ äᯕ ᯝၹᱢᯕ݅. əෝ ᭥⧕ ݅᧲⦽ ŉ 
ᯕ᜾ᰍa }ၽࡹᨕ ᯩḡอ, ႊݡ⦽ ᧲᮹ ŉ ᰍᔾᮥ ᭥⧕ᕽ

۵ ᔾ⪽ᖒᮥ aḡŁ ᯩ۵ ᯱaŉ ᯕ᜾ᯕ ᯕᔢᱢᯙ ႊჶᯕ

໑, əäᮡ ᯱaŉಽ ᇡ░ ၙᇥ⪵ eᩞᖙ⡍᮹ Ŗɪᮥ ☖
⧕ ᔩಽᬕ ŉ ᰍᔾᮥ Ⅺḥ ⦹ʑ ভྙᯕ݅. Kostopoulos & 
Karring (1995)॒ŝ Stevenson (1999)॒ᮡ ✚⯩ ၙᇥ⪵ eᩞ

ᖙ⡍ෝ ⡍⧉⦹Ł ᯩ۵ ŉสᯕ ᵲ᫵⦽ ᩎ⧁ᮥ ⦽݅Ł ᅕŁ

⧩݅.16,17) ঑௝ᕽ ᳑ḢŖ⦺ ᇥ᧝ᨱᕽ ŉ ᰍᔾᨱ ᵲ᫵⦽ ᩎ
⧁ᮥ ⦹۵ ŉสᖙ⡍a ᯹ ᯱ௥ ᙹ ᯩ۵ ⪹Ğᮥ ᱽŖ⧕ᵝ

۵ ⯂ᙹᖒ ₉⠱สᮥ อऽ۵ äᯕ ↽᳦ ༊⢽௝ ⧁ ᙹ ᯩ۵
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 ⦽PRFa collagen(Bio-Gide®)ᅕ݅ ŉสᖙ⡍ ᷾᜾ᮥ ᭥ ,ߑ
ŉĊ(scaffold)ᮝಽᕽ ޵ ᬑᙹ⦹໑, ᜽⨹š ᝅ⨹ᨱᕽ PRF 
membraneᮡ ŉ ᳑ḢŖ⦺ᮥ ᭥⦽ ŉสᔩ⡍ ႑᧲ᨱ ޵ ᱢ⧊

⦹݅Ł ⦹ᩡ݅.18) ੱ⦽ Arnold et al.ᮡ ᜽⨹š ԕᨱᕽ PGLA 
polymer᪡ ß-TCP᪡ Fibrinᮝಽ Ǎᖒࡽ ⧊ᖒ ⯂ᙹᖒ ₉⠱ส

᮹ Ğᬑ ŉสᖙ⡍ ᷾᜾ᮥ ⨆ᔢ ᜽⎑Ł, ŉ⩶ᖒᮥ ᭥⦽ ŉส

ᖙ⡍ ᇥ⪵ෝ ᷾ḥ ᜽⎑݅. ᯕ۵ ŉสᖙ⡍᪡ ʑḩ᮹ ᅖ⧊ℕ

a Fibrin glueෝ ☖⧕ᕽ ႑᧲ᱲ᜽ᨱᕽ ྜྷ࠺ ༉ߙಽ ᔾ⪽ᖒ

ᮥ ᯤḡ ᦫŁ ᪏ʙ ᙹ ᯩᮭᮥ ᅕᩍᵝ۵ äᯕ݅.19) ঑௝ᕽ ᯥ
⥭௡✙ ᜾พ ᜽, ŉ⩶ᖒᮥ ɚݡ⪵ ⦹ʑ ᭥⧕ᕽ ŉสᖙ⡍᮹ 
᷾᜾ŝ ᇥ⪵ෝ ᷾ḥ᜽┅۵ ᩎ⧁ᮥ ⦹۵ PRFෝ ᔍᬊ ⦹۵ 
äᮡ ᨕ⁭ ᅕ໕ ݚᩑ⦹݅ ⧁ äᯕ݅.
ŝÑᨱ Fibrin adhesivea ձญ ᔍᬊࡹᨕᲭᮝӹ, Ğၙ⦽ ⇽
⩩ᨱ ݡ⦽ ḡ⩩ᯕӹ, ฝ⥥ᧂ ⮹్ ӹ᪅۵ äᮥ สʑ ᭥⦽ ႊ
ჶᮝಽ۵ ⬉ŝa ᯩᨩᮝӹ, ᝍ⦽ ⇽⩩ᯕӹ ⪚ᮡ ᯝၹᱢᯙ 
ᙹᚁჶᮥ ݡ⃹⦹ʑ ᭥⦽ ႊჶᨱ۵ ྕญa ᯩᨩ݅.20) ੱ⦽ 
Ʊ₉qᩝᨱ ݡ⦽ ᭥⨹ ভྙᨱ 1978֥ ᯕ⬥ ၙǎᨱᕽ ᯕ్

⦽ ⩩ᧂ ᱽᱽෝ ᔍᬊ⦹۵ äᯕ ɩḡ ࡹᨩ݅. ᯕ ভྙᨱ PRP
௝ ᯕ෥ ḡᨕḥ, ᯱa⩩ᮥ ᯕᬊ⦹۵ ႊჶॅᯕ }ၽࡹᨩ۵

᜽ ⧎᮲Łᱽෝ ᔍᬊ⦹໑, Łၡࠥ᮹ ⩩ᗭ❱ᮥ ᨜ ⩩₥ ,ߑ
ʑ ᭥⧕ᕽ ࢱ ჩ᮹ ᬱᝍᇥญ ⬥ õ⪵ ᜽┅ʑ ᭥⧕ᕽ bovine 
thrombinŝ zᮡ ᧞ᱽෝ ᔍᬊ⦹ᩍ ɪᗮ⦹í ᮲Ł ᜽┅í 
ɪᗮ⦹í ᮲Ł᜽┅۵ ႊჶ ভྙᨱ ᵲ⧊ၹ᮲ᯕ ᯝ .݅ࡽ
ᨕӹ۵ ࠺ᦩ ᔍᯕ☁⋕ᯙ(cytokine)ŝ zᮡ ݉႒ḩᯕ fibrin 
matrixԕᇡᨱ ʕၡ⦹Ł ⅹⅹ⦹í ⧉᯦ࡹḡ ༜⦽݅. əಽᯙ

⧕ ŉ⩶ᖒᮥ ᭥⧕ ᱢᬊࡽ ᇡ᭥ᨱᕽ ᖒᰆ ⪙෕།ᯕӹ ᔍᯕ

☁⋕ᯙ zᮡ ݉႒ḩॅᯕ ḡᗮᱢᮝಽ ᇥእࡹḡ ༜⦹Ł, թ
ྕ ዁෕í ᇥእࡹᨕ ᯥᔢᱢᮝಽ อ᳒ᜅ౑ đŝෝ ᨜ʑ ⯹
ॅ݅. 21,22)

PRF۵ Choukroun ॒ᨱ ᮹⧕ᕽ ⥥௲ᜅᨱᕽ ⃹ᮭ }ၽ ࡹᨩ

݅.23) PRF۵ ᯱa⩩ᮥ ᯕᬊ⧕ᕽ ᱽ᳑ŝᱶ ᵲ ᨕਁ⦽ ℉a

ྜྷࠥ քḡ ᦫŁ ᔾℕ ԕ᪡ zᮡ ᗮࠥಽ ᮲Łၹ᮲ᯕ ᯝᨕӹ

အಽ PRF matrixa ⊹ᮁŝᱶᮥ ዁෕Ł ᦩᱶᱢᮝಽ, ɮᱶ

ᱢᯙ ႊ⨆ᮝಽ ᮁࠥ⦹۵ ᔾℕ⊽⪵ᱢᯙ Ǎ᳑ෝ aḥ PRF 
membraneᮝಽ ၵѭí ݅ࡽ. ੱ⦽ ⩩ᗭ❱ŝ ᔍᯕ☁⋕ᯙŝ 
zᮡ ݉႒ḩḩᮥ Ǎ᳑ྜྷ ԕᨱ ⊹ၡ⦹í ⧉᯦⦹Ł ᯩᨕ ᰆ
ʑe ŉ ⩶ᖒᨱ ⦥᫵⦽ ᖒᰆ ⪙෕།ᮥ ᇥእ⦹í 24.݅ࡽ) 
ᩍʑᕽ ᗭ} ⦹Ł ᯩ۵ ᔩಽᬕ ᙹᚁႊჶᨱᕽ ᵝ༊ ⧕᧝ 
⧁ ᵲ᫵⦽ äᯕ ᯩ݅. ℌ ჩṙ۵ ᖙ⡍᮹ ᷾᜾, ᇥ⪵ෝ ᦩԕ

⦹Ł, ᔢ᜚⬉ŝෝ ᇡᩍ⧕ᵝ۵ fibronectin, əญŁ, ᩍ్ ᳦
ඹ᮹ cytokine, glycanic chain, glycoprotein॒ᮥ ⧉ᮁ⦽ PRF 
membraneᮥ ŉ ᯕ᜾ᇡ᭥ᨱ ߏᨕᵝᨕ PRF membraneԕᨱ 

ä ۵⦹ ⪵ݡ႒ḩॅ᮹ ᯲ᬊᨱ ᮹⧕ ŉ ⩶ᖒᮥ ɚ݉ ࡽᮁ⧉
ᯕ݅.25) ੱ ⦽aḡ ᵲ᫵⦽ ᱱᮡ ᨕਁ⦽ äࠥ ၽ௝Კ ᯩḡ ᦫ
ᮡ ⥭௝ᜅ❒ ᜽⨹šᮥ ᔍᬊ ⦹ʑ ভྙᨱ, ⩩ᧂᮥ ᬱᝍ ᇥญ 
⬥ᨱࠥ, ᮲Łࡽ PRF matrixa ᷪ᜽ อॅᨕ ḡḡ ᦫŁ, ᧂℕ 
ᔢ┽᮹ ⩩ᰆ⊖ŝ buffy coat⊖ᯕ อॅᨕḡí ݅ࡽ. ᯕ ࢱ ⊖
ᮥ ᜽ฑḡෝ ᯕᬊ⦹ᩍ ⯂ᯙ⦹ᩍ ₥ा⦹Ł, ᵡእࡽ ŉ ᯕ᜾

ᰍ᪡ ⪝⧊⦹ᩍ ŉᯕ᜾ᰍ᪡ ᯱa⩩ ᮁ௹ ⩩ᰆŝ buffy coat
᮹ ᅖ⧊ℕෝ อॅᨕ ᄲᗭ ᇡ᭥ᨱ ᯕ᜾ᰍಽ ᔍᬊ ⦹۵ äᯕ

݅. ᯕ్⦽ ႊჶᮝಽ ⪝⧊⦹Ł ᧞ 20ᇥᯕ Ğŝ⦹Ł ӹ໕ ŉ
ᯕ᜾ᰍ᪡ ᯱa⩩ ᮁ௹ ⩩ᰆŝ buffy coat᮹ ᅖ⧊ℕ۵ õ ᖒ
ᔢ᮹ ⯊ᨕḡḡ ᦫ۵ ⦽ ߊᨕญ᮹ ᮲ƕ᮹ ⩶┽ෝ ஥í ݅ࡽ. 
ŉᯕ᜾ᰍ᪡ ᮲ƕ ᅖ⧊ℕ᮹ ⩶┽ಽ ⩶ᖒࡽ ᯱa ⦝ቭฑ õ
ᮡ PRF matrixa aḡŁ ᯩ۵ ŉ ⩶ᖒᮥ Ⅺḥ ⦹۵ ༉ु ᖒ
ᰆ ⪙෕།ŝ, cytokine, fibronectin, glycoprotein॒ᮥ ༉ࢱ ⧉
ᮁ⦹Ł ᯩ݅. ੱ ⦹ӹ ᵝ༊ ⧕᧝ ⧁ äᮡ ⯊ᨕḡḡ ᦫ۵ ᮲
ƕ ⩶┽᮹ ᯕ᜾ŉ ᅖ⧊ℕ۵ ᙹᚁᮥ ɚࠥಽ e⠙⦹í อॅ

ᨕ ᵝ۵ aᰆ ᔾญ ⊽⪵ᱢᯙ ྜྷḩ ᯕ௝۵ äᯕ݅. ᯕ౨í 
ŉ ⩶ᖒᮥ Ⅺḥ⦹۵ ༉ु ᫵ᗭෝ ⧉ᮁ⦹۵ ᯕ᜾ŉ ᯱa⦝

ቭฑ õ᮹ ᅖ⧊ℕa PRF matrix᪡ ⧉̹ ɮᱶᱢᯙ ᯲ᬊᮥ ⧁ 
äᯕ݅௝۵ äᮡ ∊ᇥ⯩ ᩩ⊂ a܆⦹݅. ੱ⦽ ᯕ᜾⦽ ŉᯕ 
ᇡᮁŉ᮹ ⩶┽ෝ ுḡ ᦫŁ ᮲ƕ᮹ ⩶┽ෝ aḡí ࢉᮝಽ

ᕽ, ᩝ᷾ᮥ ᮁၽ⦹۵ ᫙ᇡྜྷḩಽ ᯲ᬊ⦹ḡ ᦫŁ, ᛞí ᙺᵝ

ŉŝ ᮖ⪵ ࢁ äᯕ݅.
ᯕ౨í ᮲ƕ⩶┽᮹ ᯕ᜾ŉ ᯱa⦝ቭฑ õ᮹ ᅖ⧊ℕෝ ᔍ
ᬊ⦹۵ ੱ ⦹ӹ᮹ ᵲ᫵⦽ ᯨᱱᮡ ᅖᰂ⦽ ᙹᚁᮥ ݉ᙽ⪵ ᜽
⍽ ᙹᚁ᜽e᮹ ݉⇶ᮥ a܆⍡ ⧕ᕽ ᩩ⊂ a܆⦽ ᧲⪙⦽ đ
ŝෝ อॅᨕ ԕí ࢁ äᯕ݅.

***��đ�ು

ᕽಽ ݅ෙ ࢱ ᳦ඹ᮹ ⥭௝ᜅ❒ ᜽⨹šᮥ ᔍᬊ⦹ᩍ, ᬱᝍ ᇥ
ญ ⦹အಽ៉, ⦽ ᳦ඹ᮹ ᜽⨹šᨱᕽ۵  PRF matrixෝ ᨜Ł, 
ੱ ݅ෙ ᳦ඹ᮹ ᜽⨹šᨱᕽ۵ ᧂℕ ⩶┽᮹ ⩩ᰆ⊖ŝ buffy 
coat⊖ᮥ ᨜ᨕ ᧂℕ ᔢ┽᮹ ⩩ᰆ⊖ŝ buffy coat⊖ᮥ ᵡእࡽ 
ᯕ᜾ŉŝ ⪝⧊⦹ᩍ ᨜ᨕḥ, ᮲ƕ ⩶┽᮹ ᯕ᜾ŉ-ᯱa⦝ቭ

ฑ-õ᮹ ᅖ⧊ℕෝ ᯥᔢᨱᕽ ᯥ⥭௡✙ ᙹᚁ᜽ ŉ ᇡ᳒ ᇡ᭥

ᨱ ᯕ᜾ ⦹အಽ៉ ᧲⪙⦽ đŝෝ ᨜ᮥ ᙹ ᯩᨩ݅. 4ᄞᖒ, ⪚
ᮡ 3ᄞᖒ᮹ ŉ ᇡ᳒ ᄲᗭᨱᕽ ᯕ్⦽ ᙹᚁႊჶᮥ ᔍᬊ ⦹
໕ ᅖᰂ⦽ ᙹᚁᮥ e݉⦹í อॅᨕ ᜽ᚁ ᜽e᮹ ݉⇶ŝ ⧉
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̹ ₉⠱ส᮹ ᔍᬊ ኩࠥෝ ᵥᯝ ᙹ ᯩᮥ äᮝಽ ʑ₉ .݅ࡽݡ
ᩑ ⦽ݡ ฯᮡ ᩑǍ᪡ ☖ĥ⃹ญᨱ ᮹⧕ ᯥᔢᱢ ⦽ĥᨱ ޵ ⬥
Ǎa ⦥᫵⦹݅ ⦹ā݅.
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⊹ᦥ ၽ⊹ ᜽ ᩑ᳑Ḣ ၰ Ğ᳑Ḣ᮹ ᗱᝅᯕ ࠺ၹࢁ ᐱอ ᦥܩ

௝ ၽ⊹ ⬥ ᜽eᯕ Ğŝ⧁ᙹಾ ⊹᳑ŉ᮹ ᙹḢᱢ ၰ ᙹ⠪ᱢ 
đᗱᯕ ḥ⧪۵݅ࡽ äᮡ ᯖ⯩ ᦭ಅᲙ ᯩ݅1,2. ၽ⊹ ⬥ ᪅௽ 
᜽eᯕ ḡԁ Ğᬑ ⊹᳑ŉ ᗭᝅపᯕ ᷾a⦹ᩍ ᅕ℁ ⊹ഭෝ 
᭥⦽ ᯥ⥭௡✙ ᜾พᮥ ᨕಖí ⦽݅. ᗭᝅࡽ ⊹᳑ŉᮥ ⫭ᅖ

᜽⍽ᵝʑ ᭥⦽ ⊹᳑ŉ ᷾ݡᚁಽ ᯥᔢᨱᕽ ݡᇡᇥ ŉᯕ᜾

ᚁᯕ ᜽⧪ࡹŁ ᯩᮝ໑ ᯕ᜾ᰍ᮹ ᳦ඹᨱ ঑௝ ᯱaŉ, ᳦࠺

ŉ, ᯕ᳦ŉ ၰ ⧊ᖒŉ ॒ᯕ ᔍᬊࡹŁ ᯩ݅3.

ᯱaŉᮡ ᪅ఌ࠺ᦩ ᯕ᜾ᰍ᮹ ⫊ɩ ʑᵡᮝಽ ᩍĉᲙ ᪵ᮝ

໑ ⩥ᰍ ᯥᔢᱢᮝಽ ᔍᬊ a܆⦽ ᯕ᜾ᰍ ᵲ ᮁᯝ⦹í ŉ⩶

ᖒ܆ᯕ ᯩ݅. ᯱaŉᮥ ᯕ᜾⧕ᵝ໕ ŉ⩶ᖒ, ŉᮁࠥ əญŁ 
ŉᱥࠥ ॒ ᖙaḡ ŝᱶᯕ ᕽಽ ᵲℊࡹ໕ᕽ ᝁᔾŉᮥ ⩶ᖒ

⦽݅4. ੱ⦽ ໕ᩎÑᇡၹ᮲ᮥ ᯝᮝ┅ḡ ᦫŁ ᔾℕ ᱢ⧊ಆᯕ 
ಆ ॒ᮥ ᅕᩍᵡ݅. እಾ Ğᬑᨱ ঑௝ ዁܆ ᮁ⊹ ᮝ໑ ዁ෙ׳
ෙ ŉ⯂ᙹ ᗮࠥෝ ᅕᯕÑӹ ₥≉ ᇡ᭥ᨱ ঑௝ ₥≉పᯕ ᱽ
⦽ᱢᯝ ᙹࠥ ᯩŁ, Ŗᩍᇡᨱ ᯕ₉ᱢᯙ ᙹᚁ ᇡ᭥ෝ อॅᨕ

᧝ ⦹۵ ݉ᱱᯕ ᯩᮥ ᙹ ᯩ݅5,6. 
ᯝၹᱢᯙ ᯱaŉ ₥≉ ᇡ᭥ಽ۵ ᰆŉ܆ŝ Ğŉ ⠪┥ᇡ, ۲
ŉ, ࢱ}ŉ ॒᮹ Ǎv᫙ Ŗᩍᇡ᪡ ⦹ᦦ ᮁ⧊ᇡ, ⦹ᦦ ŉℕ

Mandibular Autogenous Block Bone Graft 
for Implant Prosthesis : Case Reports
Hwa-gyeong Seon, Young-deok Chee, Se-wook Ko, Seul-ji Park
Department of Oral & Maxillofacial Surgery, School of Dentistry, Wonkwang University

Abstract

It makes difficult to operate dental implants for prosthetic treatment for increasing alveolar bone defect, 
through long time passed after teeth extraction. Bone grafting is almost performed in clinic as alveolar bone 
augmentation for recovery of bone absorption. Autogenous bone has been the gold standard of bone graft 
materials and is the only osteogeneic bone material in clinically available bone graft materials. Because of high 
biostability, it has no immune rejection response and fast healing ability in patients. 
Autogenous bone from intraoral donor site is easier for collecting and more combined with recipient site for 
intramembranous ossifying bone than that of extraoral donor site. Intraoral autogenous block bone that has 
good rigidity is used for maintaining configuration and protecting stability on reconstructed area selectively. 
Typical intraoral autogenous block bones are from mandibular ramus and symphysis areas.
In this article, we report the cases grafting autogenous block bone from intraoral site such as mandibular ramus 
and symphysis to severe alveolar bone defect area and performing dental implant prosthetic treatment.

Key word: Bony atrophy, Autogenous bone, Block bone graft, Micro-screw fixation, Implant
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ᇡ, ⦹ᦦḡ, ⦹ᦦŉ ᪅⭝࠭ʑ, ᔢᦦ đᱩᇡ, ᔢᦦ࠺ ᱥᄞ, š
ŉ əญŁ ᫙ŉ᷾ ᇡ᭥ ॒᮹ Ǎvԕ Ŗᩍᇡa ᯩ݅4,6,7,8. Ǎ
v ԕᨱᕽ ₥≉⦽ ŉᯕ᜾ᰍ۵ ᯝၹᱢᮝಽ ᖒŖශᯕ ׳ ޵
ᮝ໑, Ŗᩍᇡ᪡ ᙹ⩽ᇡa ᯙᱲ⧕ ᯩᨕᕽ ᫙ŝᱢ ᱲɝᯕ ᬊ
ᯕ⦹Ł ᙹᚁ ᜽e ၰ ษ≉ ᜽eᯕ ݉⇶ࡹ໑ ⪹ᯱ᮹ ᇩ⠙q

ᯕ ⭉ᦍ ᱢᮝӹ Ǎv᫙ Ŗᩍᇡᨱ እ⧕ ᯱaŉ ₥≉పᯕ ᱽ
.ᙹ ᯩ݅9,10,11 ࢁ⦽
ᯱaŉ ᯕ᜾ ᜽ ትಾŉ, ᯦ᯱ⩶ŉ, əญŁ ትಾŉŝ ᯦ᯱ⩶

ŉᮥ ⪝⧊⦹ᩍ ᔍᬊ⧁ ᙹ ᯩ݅. ᯦ᯱ⩶ ŉ ᯕ᜾᜽ እ⯂ᙹᖒ 
₉݉สŝ ┡ᯕ┡ۥ ີᛍ ॒ᮥ ᯕᬊ⦹໑, ትಾŉ ᯕ᜾᜽ ᙹ
⩽ᇡᨱ Łᱶ ӹᔍӹ ᯥ⥭௡✙ෝ ᯕᬊ⦹ᩍ ᯕ᜾ᰍෝ Łᱶ

⦽݅12. ትಾŉ ᯕ᜾ᮡ ᯦ᯱ⩶ ŉᯕ᜾ᨱ እ⧕ ŉᔾᖒ ܆ಆ

ᯕ ᱢŁ ᰍ⩩š⪵a ۱ಅ ᱥၹᱢᯙ ŉ⊹ᮁ ᗮࠥa ۱ญӹ 
ᯕ᜾ᰍ᮹ čŁᖒᯕ ᳬᦥ ᫙⩶ᮥ ᮁḡ⦹Ñӹ ᰍÕ ᇡ᭥ᨱ

ᕽ ᦩᱶᖒᯕ ᫵Ǎ۵ࡹ Ğᬑᨱ ᖁ┾ᱢᮝಽ ᯕᬊࢁ ᙹ ᯩ݅
5,12,13.
ᅙ ᷾ಡ۵ ⊹᳑ᱽ đᗱᯕ ᝍ⦽ ᇡ᭥ᨱ ⦹ᦦ ᮁ⧊ᇡ ၰ ⦹ᦦ

ḡ ॒ Ǎԕᨱᕽ ₥≉⦽ ᯱa ትಾŉᮥ ᯕ᜾⦽ ⬥ ᯥ⥭௡✙

ෝ ᜾พ⦹ᩡᮝ໑ እƱᱢ อ᳒⧁ อ⦽ đŝෝ ᨜ᨩʑᨱ ྙ
⨭ Łₑŝ ⧉̹ ᅕŁ⦹۵ ၵᯕ݅.

**��᷾ಡᅕŁ

᷾ಡ���Ǎ⊹ᇡᨱᕽ�ትಾ⩶�ᯱaŉ�ᯕ᜾�⬥�ᯥ⥭௡

✙�ᅕ℁

• ʡ ⷃ ⷃ (60ᖙ/ᩍᯱ)
• ᵝᗭ : ᦥ௹ ᧲἞ ᨕɩܩᨱ ᯥ⥭௡✙ෝ ᝍŁ ᝗ᨕ᫵

• ᚁᱥ ᔢ┽ : อᖒ ⊹ᵝᩝᮝಽ ᯙ⧕ ⦹ᦦ ᳭ᬑ⊂ bb 2}
᮹ ݡǍ⊹ ၽ⊹ ⬥ a℁ᖒ ǎᗭ᮹⊹ෝ ᯕᬊ⦹݅a ⦹ᦦ 
ྕ⊹ᦦ ᇡ᭥ ⊹᳑ŉ ⯂ᙹಽ ᮹⊹a ฿ḡ ᦫŁ ᇩ⠙qᮥ 
⪙ᗭ⦹ᗉ݅.

• ⊹ഭ ĥ⫮ : ⦹ᦦ Ǎ⊹ᇡ đᗱᇡෝ ትಾ⩶ ᯱaŉᮥ ᯕ᜾

⦹ᩍ ⊹᳑ᱽ ᷾ݡᚁᮥ ᜽⧪⦽ ⬥ ḡᩑ ᯥ⥭௡✙ ᜾พᮥ 
ĥ⫮⦹ᩡ݅.

• ᙹᚁ ႊჶ : ⦹ᦦ ᬑ⊂ ᇡ᭥ᨱ ᱥ⊖ ❱สᮥ ⩶ᖒ⦹ᩍ ⦹ᦦ 
ᔢ⧪ḡ ᇡ᭥ʭḡ ❱สᮥ Ñᔢ⦹ᩡ݅.Ŗᩍᇡᨱᕽ ⦥᫵⦽ 
ŉ᮹ Ⓧʑෝ ⊂ᱶ⦽ ⬥ ⦹ᦦ ᔢ⧪ḡ ᇡ᭥ᨱᕽ ᯱa ትಾ

ŉᮥ ₥≉⦹ᩡ݅. ₥≉⦽ ᯱa ትಾŉᮥ Micro-screw 2}

ෝ ᔍᬊ⦹ᩍ Łᱶ᜽⎑݅. ᯕ⬥ ᇡaᱢᯙ ₉݉สᮥ ᔍᬊ

⦹Ł ᅪ⧊ᮥ ᜽⧪⦹ᩡ݅ (Fig. 1~7). ⦹ᦦ ᳭⊂ ྕ⊹ᦦ ᇡ
᭥ ੱ⦽ ᬑ⊂ŝ ࠺ᯝ⦽ ႊჶᮝಽ ḥ⧪⦹ᩡᮝ໑ ᯱa ት
ಾŉ Łᱶ᜽ Micro-screw 4}ෝ ᔍᬊ⦹ᩡ݅ (Fig. 8).

• ŉᯕ᜾ ᙹᚁ ᧞ 5}ᬵ ⬥ ᯥ⥭௡✙ ᜾พᮥ ᭥⧕ᕽ ᱥ
⊖ ❱สᮥ Ñᔢ⦹ᩡᮝ໑ ᯕভ ᯱa ትಾŉ᮹ ᔾ₊ᯕ ᧲
⪙⦹í ᯕ൉ᨕḥ äᮥ ⪶ᯙ⦹ᩡ݅. Łᱶᨱ ᔍᬊࡹᨩ޹ 
micro-screwෝ ᱽÑ⦹ᩡᮝ໑ ☖ᔢ᮹ ႊჶᮝಽ ⦹ᦦ ᳭ᬑ

⊂ bb 2}᮹ ᯥ⥭௡✙ෝ ᜾พ⦹ᩡ݅ (Fig. 9~12).
• ᚁ⬥ Ğŝ : ᬑ⊂ ᯱa ትಾŉ ᯕ᜾ ᇡ᭥۵ ᚁ⬥ ᧲⪙⦽ 
ŉ⊹ᮁ ᧲ᔢᮥ ᅕᩡᮝ໑ ᯥ⥭௡✙ ᜾พ ⬥ᨱࠥ ✚ᯕᗭ

č ᨧᯕ ⊹ᮁࡹᨩ݅. ᳭⊂ ᯱa ትಾŉ ᯕ᜾ ᇡ᭥۵ ᚁ⬥ 
᧞ 3}ᬵ ⬥ ᩝ᷾ ᗭčᯕ šₑࡹᨕ ⧎ᔾᱽ ⃹⊹ ၰ Łᱶ

ᬊ micro-screw 1}ෝ ᱽÑ⦹ᩡᮝ໑ ᯕ⬥ ᧲⪙⦽ ⊹ᮁ᧲

ᔢᮥ ᅕᩡ݅. ᳭⊂ ੱ⦽ ᬑ⊂ŝ ษ₍aḡಽ ᯥ⥭௡✙ ᜾
พ ⬥ᨱࠥ ✚ᯕᗭč ᨧᯕ ⊹ᮁࡹᨩ݅ (Fig. 13).

᷾ಡ���ᱥ⊹ᇡᨱᕽ�ትಾ⩶�ᯱaŉ�ᯕ᜾⬥�ᯥ⥭௡✙�

ᅕ℁

• ǭ ⷃ ⷃ (39ᖙ/ԉᯱ)
• ᵝᗭ : ᭥᮹ ᫝἞ ᦿܩᨱ ᯥ⥭௡✙ෝ ᝍŁ ᝗ᨕ᫵ 
• ᚁᱥ ᔢ┽ : ᝍ⦽ ⊹ᵝᩝᮝಽ #21,22 ၽ⊹ ⬥ ⧕ݚ ᇡ᭥᮹ 
ŉđᗱᯕ ᝍ⦽ ᔢ┽ෝ ᅕᩡ݅.

• ⊹ഭ ĥ⫮ : ᔢᦦ ᱥ⊹ᇡ ŉđᗱᇡෝ ᯱa ትಾŉ ᯕ᜾ᮥ 
☖⧕ ⊹᳑ᱽෝ ᷾ݡ᜽┉ ⬥ ḡᩑ ᯥ⥭௡✙ ᜾พᮥ ĥ⫮

⦹ᩡ݅.
• ᙹᚁ ႊჶ : ᔢᦦ ᱥ⊹ᇡᨱ ᱥ⊖ ❱สᮥ ⩶ᖒ⦹ᩍ Ñᔢ⦽ 
⬥ ₥≉⧁ ŉ᮹ Ⓧʑෝ ⊂ᱶ⦹Ł ⦹ᦦ ᱶᵲᇡᨱᕽ ᯱa 
ትಾŉ ₥≉ෝ ᜽⧪⦹ᩡ݅. ᯕ᜾⠙᮹ ᔾ₊ᮥ ᭥⧕ ᙹ⩽

ᇡᨱ ⦝ḩŉᮥ ⃽Ŗ⦹Ł ᯱa ትಾŉᮥ micro-screw 2}
ෝ ᔍᬊ⦹ᩍ Łᱶ᜽┉ ⬥ ᇡaᱢᯙ ₉݉สᮥ ᔍᬊ⦹Ł 
ᅪ⧊ᮥ ᜽⧪⦹ᩡ݅ (Fig. 14~19).

• ŉᯕ᜾ ᙹᚁ 5}ᬵ ⬥ ᯥ⥭௡✙ ᜾พᮥ ᭥⧕ ❱สᮥ Ñᔢ

⦹ᩡᮝ໑ ᯱa ትಾŉ᮹ ᔾ₊ᯕ ᧲⪙⦹í ᯕ൉ᨕḥ ä
ᮥ ⪶ᯙ⦹ᩡ݅. Łᱶᬊ mini-screwෝ ᱽÑ⦽ ⬥ ☖ᔢ᮹ ႊ
ჶᮝಽ 2}᮹ ᯥ⥭௡✙ෝ ᜾พ⦹ᩡ݅ (Fig. 20,21).

• ᚁ⬥ Ğŝ : ⦹ᦦ ᱶᵲᇡ ᯱa ትಾŉ ₥≉ ⬥ ᇡ᳦ ၰ ၹ
ᔢ⇽⩩ᯕ ၽᔾ⦹ᩡŁ ⦹ᙽ ၰ ᵝᄡ ⦝ᇡ᮹ qbᯕᔢᮥ 
⪙ᗭ⦹ᩡᮝษ ᚁ⬥ 2ᵝa Ğŝ⦹ᩍ ᇩ⠙qᯕ ฯᯕ qᗭ

⦹ᩡ݅. ᯥ⥭௡✙ ᜾พ ᙹᚁ ᜽ᨱ۵ ŉᯕ᜾ᮝಽ ᯙ⧕ ၽ
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ᔾࡹᨩ޹ ᇩ⠙qᮡ ⧕ᗭࡹᨩᮝ໑ ᚁ⬥ ᅪ⧊ᇡ᭥᮹ ᩑ᳑

Ḣᮡ ᩕ}ᨧᯕ ᧲⪙⦽ ⊹ᮁ᧲ᔢᮥ ᅕᩡ݅. ✚ᯕ ᗭč ၰ 
⧊ᄲ᷾ᮡ ᅕᯕḡ ᦫᦹ݅ (Fig. 22,23). 

᷾ಡ����ᱥ⊹ᇡᨱᕽ�ትಾ⩶�ᯱaŉ�ᯕ᜾⬥�ᯥ⥭௡✙�ḡ

ḡ�ⅾ᮹⊹�ᅕ℁

• ↽ ⷃ ⷃ (66ᖙ/ԉᯱ)
• ᵝᗭ : ᔢ⦹ᦦᨱ ᯥ⥭௡✙ಽ ᅕ℁ᮥ ⦹Ł ᝗ᨕ᫵

• ᚁᱥ ᔢ┽ : Ⅹḥ ᜽ ᔢᦦᮡ ᪥ᱥ ྕ⊹ᦦ ᔢ┽ಽ ᱱส ḡ
ḡ ⅾ᮹⊹ෝ ᔍᬊ ᵲᯕᨩᮝ໑ ᝍ⦽ ŉđᗱ ᧲ᔢᯕ šₑ

.ᨩ݅ࡹ
• ⊹ഭ ĥ⫮ : ᔢᦦ ᳭ᬑ⊂ bb ⊂ᱩ⊹ ၰ č⊹ ᇡ᭥ᨱ ᯥ
⥭௡✙ෝ ᜾พ⦹ᩍ ᯥ⥭௡✙ ḡḡ⩶ ⅾ᮹⊹ ᅕ℁ᮥ ĥ
⫮⦹ᩡ݅.

• ᙹᚁ ႊჶ : ᱥၹᱢᮝಽ ᔢᦦ ⊹᳑ᱽ ⊹᳑ᱶ ᔢᨱ ᱩ}ෝ 
᜽⧪, ᱥ⊖ ❱สᮥ ⩶ᖒ⦹ᩍ Ñᔢ⦹ᩡ݅. ᯥ⥭௡✙ ᜾พ 
ᇡ᭥ᨱᕽ ₥≉⧁ ŉ᮹ Ⓧʑෝ ⊂ᱶ⦽ ⬥ ᳭⊂ ⦹ᦦ ᔢ⧪

ḡᨱᕽ ᯱa ትಾŉ ₥≉ෝ ᜽⧪⦹ᩡ݅. ₥≉⦽ ᯱa ት
ಾŉᮥ 2}ಽ ӹ٥ᨕ bb᮹ ትಾŉ ᯕ᜾ŉ⠙ᮥ micro-
screw 2}ෝ ᔍᬊ⦹ᩍ ĥ⫮ࡽ ᯥ⥭௡✙ ᜾พ ᇡ᭥ᨱ Ł
ᱶ᜽┉ ⬥ ᇡaᱢᯙ ₉݉สᮥ ᔍᬊ⦹Ł ᅪ⧊ᮥ ᜽⧪⦹

ᩡ݅. (Fig. 24~30).
• ŉᯕ᜾ ᙹᚁ 6}ᬵ ⬥ ᯥ⥭௡✙ ᜾พᮥ ᭥⧕ ❱สᮥ Ñᔢ

⦹ᩡᮝ໑ ᯱa ትಾŉ᮹ ᔾ₊ᯕ ᧲⪙⦹í ᯕ൉ᨕḥ ä
ᮥ ⪶ᯙ⦹ᩡ݅. Łᱶᬊ mini-screwෝ ᱽÑ⦽ ⬥ ☖ᔢ᮹ ႊ
ჶᮝಽ ᳭ᬑ⊂ bb 2}᮹ ᯥ⥭௡✙ෝ ᜾พ⦹ᩡ݅ (Fig. 
31,32). ᯥ⥭௡✙ ᜾พ 6}ᬵ ⬥ ᯥ⥭௡✙ ḡḡ ⅾ᮹⊹ෝ 
ᰆ₊⦹ᩡ݅ (Fig. 33,34).

• ᚁ⬥ Ğŝ : ᙹᚁ ⬥ ᩝ᷾ ၹ᮲ ᨧᯕ ᧲⪙⦽ ⊹ᮁ ᧲ᔢᮥ 
ᅕᩡᮝ໑ ᯥ⥭௡✙ ḡḡ⩶ ⅾ᮹⊹ ᔍᬊ᜽ ᔢᦦ ⊹᳑ŉ

᮹ ᗭᝅࠥ ↽ᗭ⦽ᮝಽ šₑࡹᨩ݅ (Fig.35).

***��ⅾť�ၰ�Łₑ

⊹ᦥa ၽÑࢁ Ğᬑ ᔾญᱢ ᯱɚᯕ ᔢᝅࡽ ⊹᳑ŉᨱᕽ۵ 
ᱱ₉ ⯂ᙹa ḥ⧪ࡹ໑ ᯕ۵ ᯥ⥭௡✙ ᅕ℁ ᜽ ႊ⧕ ᫵ᗭಽ 
᯲ᬊࢁ ᙹ ᯩ݅. ⯂ᙹa ḥ⧪۵┽⩶ ۵ࡹ ᔢ, ⦹ᦦ᮹ b ᇡ
᭥ษ݅ ⊹ၡŉ᮹ ̹ࢱ, ɝᮂ ᇡ₊᮹ ᮁྕ, Ʊ⧊ಆ᮹ ႊ⨆ ॒

ᨱ ঑௝ ݍ௝ḥ݅14. Reich ॒ᮡ ᩑǍෝ ☖⧕ ⊹ᦥ ᔢᝅ ⬥ ⊹
᳑ᱽ ⦝ḩŉᨱᕽ᮹ Ǎ᳑ᱢ ᄡ⪵۵ ᯥ⥭௡✙ ᜾พ ၰ ᅕ℁ 
༉ࢱᨱ ⩥ᱡ⦽ ᩢ⨆ᮥ ӝ⋁ ᙹ ᯩ݅Ł ᖅ໦⦹ᩡ݅15. 
ᯥ⥭௡✙᮹ ᜾พ ᇡ᭥᮹ ŉđᗱᯕ ᙹ⠪ᱢ ၰ ᙹḢᱢᮝಽ 
ᝍ⦽ Ğᬑ ᯱaŉᮥ ᯕᬊ⦹ᩍ ⊹᳑ŉ đᗱᇡෝ ᷾ݡ᜽⍽

ᵥ ᙹ ᯩ݅. ⩥ᰍ ᯥᔢᨱᕽ ᯕᬊ۵ࡹ ŉᯕ᜾ᰍ ᵲ ᯱaŉ

ᮡ ᰆŉ܆, Ğŉᇡ ॒᮹ Ǎv᫙ Ŗᩍᇡ᪡ ⦹ᦦ ᮁ⧊ᇡ, ⦹
ᦦḡ ॒᮹ Ǎvԕ Ŗᩍᇡಽ ӹ٭ ᙹ ᯩ݅. ⦹ᦦŉಽᇡ░ ᨜
ᮥ ᙹ ᯩ۵ ትಾ⩶┽᮹ ᯱaŉᮡ ᰆŉ܆ᅕ݅ ޵ᬒ ฯᮡ ᰆ
ᱱᮥ aḡŁ ᯩ݅16,17. Chen ॒ᮡ Ǎvԕŉŝ zᮡ ŉԕสᖒ

ŉᯙ ࢱ}ŉᨱᕽ ₥≉⦽ ᯕ᜾ŉᯕ ᰆŉᅕ݅ ŉ ᮁḡ ܆ಆ

ᯕ ޵ ᬑᙹ⦹݅Ł ⦹ᩡ݅18. Ozaki ॒ᮡ ŉԕสᖒŉᯕ ᩑŉ

ԕ⪵ᖒ ŉᨱ እ⧕ ℕᱢ ᮁḡ܆ಆᯕ ⓑ ᯕᮁಽ ၙᖙǍ᳑⩶

┽(microachitecture) ভྙᯕ௝Ł ⦹ᩡ۵ߑ, ŉԕสᖒŉᨱ

ᕽ ⦝ḩŉᯕ ฾ᔢŉᅕ݅ ฯᦥ ⯂ᙹᨱ ᯹ čॹ݅Ł ⦹ᩡ݅
19. Myoung ॒ᮡ ᚁ ⬥ 6}ᬵ ⬥ ᰆŉ᮹ ႊᔍᖁ⦺ᱢ ⯂ᙹᮉ

ᯕ 19%ಽ ⦹ᦦḡ᮹ 13.2%ᅕ݅ ݅ᗭ ׳í ӹ┡ԍ݅Ł ᅕŁ

⦹ᩡ݅12.
ᅙ ᷾ಡᨱᕽ۵ ᯱa ⦝ḩ ትಾŉᮥ ᯕᬊ⦹ᩍ ᪉౩ᯕ ŉᯕ

᜾ᚁᮥ ᜽⧪⦹ᩡ݅. ᯱaŉᮥ ᯕᬊ⦽ ᪉౩ᯕ ŉᯕ᜾ᚁ᮹ 
ᩩ⊂ᖒᯕ ਉᨕḡ۵ ݉ᱱᯕ ᯩᮝ໑ ᜾พࡽ ᯥ⥭௡✙᮹ ⠪
Ɂ ᔾ᳕ᮉ ၰ ᖒŖශᯕ ᱶᔢᱢᯙ ŉ᳑Ḣᨱ ᜾พࡽ äᨱ እ
⧕ ԏᮡ ᧲ᔢᮥ ᅕᯙ݅Ł ᦭ಅᲙᯩ݅6. ə్ӹ ᫙⩶᮹ ᄡ⪵

a ᱢŁ ᦩᱶᖒᯕ ᫵Ǎ۵ࡹ ᇡ᭥ᨱᕽ ᖁ┾ᱢᮝಽ ᯱa ት
ಾŉ ᯕ᜾ᚁᯕ ⇵⃽݅ࡽ. Ǎvԕ ᯱa ትಾŉᮡ ʑᅙᱢᮝ

ಽ ⦝ḩŉᮥ ᯕᬊ⦹ᩍ ᬱ௹᮹ ŉၡࠥෝ ᮁḡ⧁ ᙹ ᯩŁ, ₥
≉⦹ʑ ᛍᬑ໑ ↽ᗭ᮹ ⯂ᙹෝ ᅕᯙ݅14. ᯕ౑ ᯱa ትಾŉ 
ᯕ᜾⠙ᮡ ᙹ⩽ᇡ᮹ ŉŝ ᩩ⊂ a܆⦽ ႊ᜾ᮝಽ ᯹ đ⧊ࡹ

ᨕ ⊹ŝ ᫙௹ᨱᕽ ⬉ᮉᱢᯕŁ ⠙ญ⦹í ᜽⧪ࢁ ᙹ ᯩ݅20. 
ᅙ ᷾ಡᨱᕽ۵ ⦹ᦦ ᔢ⧪ḡ ၰ ⦹ᦦ ᮁ⧊ᇡᨱᕽ ᯱa ትಾ

ŉ ₥≉ෝ ᜽⧪⦹ᩡ݅. ⦹ᦦ ᔢ⧪ḡᨱᕽ ŉ₥≉ ᜽ ⧊ᄲ᷾

ᮝಽ۵ ⇽⩩, Ŗᩍᇡ ŉᱩ, ᚁ⬥ qᩝ, qb ᯕᔢ ॒ᯕ ᯩᮝ

໑21 ⦹ᦦ ᮁ⧊ᇡᨱᕽ۵ ⊹ɝ ᗱᔢ ၰ ⦹ᦦ ⊹ᦥ, ⦹ᙽ, ᯕᇡ

ᨱ ၽᔾ⦹۵ qb ᯕᔢᯕ ᯩ݅. qb ᯕᔢᮡ Ğᬑᨱ ঑௝ 
ᇩ⠙qᯕ ᝍ⦹Ñӹ ࠺☖ ॒ᮥ ⪙ᗭ⦹۵ Ğᬑࠥ ᯩ݅22,23,24. 
Ŗᩍᇡ ŉ₥≉ ᇡ᭥ᨱᕽ ၽᔾ⦹۵ ⇽⩩ᮥ šญ⦹ʑ ᭥⧕ 
⯂ᙹᖒ ḡ⩩⃹⊹ᱽ(Surgicel®, Ethicon Inc., Somerville, New 
Jersey, USA)ෝ ᔍᬊ⦹ᩡ݅. ੱ⦽ piezoelectric surgery system 
(Piezosurgery®, Piezosurgery Srl., Genova, Italy)ᮥ ᔍᬊ⦹ᩍ ᩑ
᳑Ḣ ᗱᔢᨧᯕ Ğ᳑Ḣᮥ ᔎᱽ⦹ᩡ݅. Piezosurgery®۵ ŉ ᔎ
ᱽ ࠺ᦩ ᗭᮭŝ ḥ࠺ᯕ ᱢí ၽᔾ⦹Ł, ᩑ᳑Ḣŝ ᱲⅪ⦹ᩍ

ࠥ ᗱᔢ᜽┅ḡ ᦫʑ ভྙᨱ ᝁĞ ၰ ⩩š ᳑Ḣᨱ ᭥⧕a a
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ḡ ᦫ۵ ᦩᱥ⦽ ᚁ᜾ᮥ a܆⦹í ⦽݅25. ŉ ᔎᱽ ⬥ ŉ⠙ ₥
≉ ᜽ Ŗᩍᇡ ᔢ⧪ḡ᮹ ŉᱩᮥ ႊḡ⦹ʑ ᭥⧕ chiselᮥ ᔍᬊ

⦹ᩍ ⦝ḩŉᮥ ᳑ᝍᜅ౞í ᱩ݉⦽݅. Lee ॒ᮡ ᭥⇶ࡽ ⦹ᦦ

ŉᨱᕽ ⧕໕ŉᨱ ݡ⦽ ⦝ḩŉ᮹ እᮉᯕ ׳ᮝ໑ ᯱa ትಾ

ŉ ₥≉᜽ ⦝ḩŉ ᱽÑಽ ᯙ⦽ Ǎ᳑ᱢ ᪥ᱥᖒᯕ ᗭᝅࡹᨕ 
⦹ᦦŉ ŉᱩ ᭥⨹ᖒᯕ ݅׳Ł ⦹ᩡ݅21.
 3}᮹ ᷾ಡ ༉ࢱᨱᕽ ᯱa ትಾŉ ᯕ᜾ ⬥ ᧞ 5}ᬵ᮹ ᔾ₊ 
ʑeᮥ aḡŁ ḡᩑ ᯥ⥭௡✙ ᜾พჶᮥ ᜽⧪⦹ᩡ݅. ᯕ᜾

ŉ᮹ ᦩᱶᱢᯙ Łᱶᮡ ᯕ᜾ŉᯕ ᮁ⧊ߑ۵ࡹ đᱶᱢᯙ ᩎ
⧁ᮥ ⦹ḡอ26 ᯕ᜾ᰍa ᔾ₊⦹ʑ ᱥᨱ թྕ ዉญ ᯥ⥭௡✙

ෝ ᜾พ⦹í ࡹ໕ ᙺᵝŉಽᇡ░ ትಾŉᯕ ❭ᱩࡹᨕ ᇥญ

ᦥḥ݅. Garg۵ ᯱa ትಾŉ ᯕ᜾ᮥ ᜽׳ ᖒᯕ ๅᬑ܆a ࢁ
⧪⦽ ⬥ᨱ۵ ↽ᗭ 5}ᬵᯕ Ğŝ⦽ ⬥ᨱ᧝ ᯥ⥭௡✙ෝ ᜾พ

⧁ äᮥ ⇵⃽⦹ᩡ݅9. ትಾŉ ᯕ᜾ ᇡ᭥ ᔢᨱ ḡᩑ ᯥ⥭௡

✙ ᜾พ ⬥ ᷪ᜽ ᇡ⦹a a܆⦽aᨱ ݡ⧕ᕽ۵ ᳡ ޵ Łಅ⧕

ᅕᦥ᧝ ⦹໑27 ݅ෙ ᩑǍᨱᕽ ŉᯕ᜾ ᝅ➉᮹ ᵝ᫵ ᬱᯙ ᵲ 
⦹ӹಽ ᯥ᜽ ᅕ℁ྜྷᨱ ᮹⦽ ᯕ᜾ᇡಽ᮹ ᳑ʑ ᇡ⦹a šĥ

a ʫ݅Ł ᅕŁ⦹Ł ᯩ݅28. 

*7��đು

⊹ᦥ ၽÑ ⬥ ᭥⇶ࡽ ⊹᳑ᱽᨱᕽ ᯱa ትಾŉᮥ ᯕᬊ⦽ ŉ
ᯕ᜾ᚁᮡ ŉđᗱ ᇡ᭥ෝ čŁ⦹í ᮁḡ⦹Ñӹ ᰍÕ ᫙⩶

ᯕ ᵲ᫵⦽ ᇡ᭥ ၰ ๅᬑ ᝍ⦽ ŉđᗱᇡ᭥ᨱᕽ ᬑᖁᱢᮝಽ 
Łಅࡹ໑ Ǎvԕ ݅᧲⦽ ŉđᗱ ᇡ᭥ᨱᕽ ᔍᬊࢁ ᙹ ᯩ݅. 
ᯱaŉᮡ ₥≉ ᇡ᭥ᨱ ঑௝ Ⓧí Ǎv᫙ Ŗᩍᇡ᪡ Ǎvԕ 
Ŗᩍᇡಽ ӹ٭ ᙹ ᯩᮝ໑ Ǎvԕ Ŗᩍᇡᨱᕽ ₥≉⦽ ᯱa

ŉᮡ ₥≉a ᬊᯕ⦹Ł ŉԕสᖒŉಽ ᯕ᜾ᇡ᪡ ᯹ đ⧊⦹

ᩍ Ǎv᫙ Ŗᩍᇡᨱ እ⧕ ᯕ᜾ᰍ᮹ ᮁḡ ܆ಆᯕ ୑ᨕӹ݅.
Ǎv ԕ᮹ ݡ⢽ᱢᯙ ᯱaŉ ₥≉ ᇡ᭥۵ ⦹ᦦ ᔢ⧪ḡ ᇡ᭥

᪡ ⦹ᦦ ᮁ⧊ᇡ ᇡ᭥a ᯩᮝ໑ ŉ ₥≉ ᜽ ᵝᄡ ⩩š ၰ ᝁ
Ğ ॒᮹ ᩑ᳑Ḣ ᗱᔢ ၰ ⊹ɝ ᗱᔢ ॒᮹ ⧊ᄲ᷾ᯕ ၽᔾ⧁ ᙹ 
ᯩᮝအಽ ᵝ᮹⧕᧝ ⦽݅. ᯱa ትಾŉ ᯕ᜾⠙ŝ ᙹ⩽ᇡ e
᮹ ᔾ₊ᮥ ᭥⧕ᕽ۵ ᦩᱶᱢᯙ Łᱶ ၰ ᔾ₊ᯕ ᯕ൉ᨕḩ ᙹ 
ᯩ۵ ∊ᇥ⦽ ᜽eᯕ ᫵Ǎ݅ࡽ. 
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Fig. 1. ᚁᱥ ᝍ⦽ ⦹ᦦ ྕ⊹ᦦ ⊹᳑ŉ 
đᗱ

Fig. 4. ⯂ᙹᖒ ḡ⩩ ⃹⊹ᱽෝ Ŗᩍᇡᨱ 
ᱢᬊ

Fig. 7. ᰆಆᨧᯕ ᅪ⧊ ᜽⧪

Fig. 10. ☖ᔢ᮹ ႊჶᮝಽ 2}᮹ 
ᯥ⥭௡✙ ᜾พ

Fig. 2. ⦹ᦦ ᔢ⧪ḡ ᇡ᭥ෝ ⡍⧉⦽ ❱ส 
⩶ᖒ

Fig. 5. ᯱa ትಾŉᮥ ᙹᩍ ᇡᨱ Łᱶ

Fig. 8. ⦹ᦦ ᳭⊂ ྕ⊹ᦦ᮹ ᯱa 
ትಾŉᮥ ᯕ᜾

Fig. 11. ᜾พ 5}ᬵ ⬥ healing abutment 
ᰆ₊

Fig. 3. ⦹ᦦ ᔢ⧪ḡ ᇡ᭥ᨱᕽ ᯱa 
ትಾŉ ₥≉

Fig. 6. ᇡaᱢᯙ ŉᯕ᜾⬥ ₉݉ส ⦝} 
᜽⧪

Fig. 9. ŉᯕ᜾ 5}ᬵ ⬥ ❱ส Ñᔢ ᜽ 
᧲⪙⦽ ᯱa ትಾŉ ᔾ₊ᯕ šₑࢉ

Fig. 12. ↽᳦ ᅕ℁ྜྷᮥ ᰆ₊

Fig. 13. ŉᯕ᜾ 6֥ ⬥ ❭י௝ษ ᔍḥ. ⦹ᦦ ᳭ᬑ⊂ 
ᯥ⥭௡✙ ᵝᄡ᮹ ᧲⪙⦽ ŉ׳ᯕa šₑࢉ.
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Fig. 14. ᚁᱥ ᔢᦦ ᱥ⊹ᇡᨱ ŉ đᗱᯕ 
ᝍ⦽ ᔢ┽

Fig. 17. Micro-screw 2}ෝ ᔍᬊ⦹ᩍ 
ᯱa ትಾŉᮥ ᙹ⩽ᇡᨱ Łᱶ

Fig. 20. ŉᯕ᜾ 5}ᬵ ⬥ ᯱa ትಾŉ᮹ 
᧲⪙⦽ ᔾ₊ᯕ šₑࢉ

Fig. 15. ❱ส ⩶ᖒ ⬥ ŉđᗱ ᇡ᭥᮹ 
Ⓧʑ ⊂ᱶ

Fig. 18. ᇡaᱢᯙ ŉᯕ᜾ ⬥ ₉݉สᮥ 
ᔍᬊ

Fig. 21. ☖ᔢ᮹ ႊჶᮝಽ 2}᮹ 
ᯥ⥭௡✙ ᜾พ

Fig. 16. ⦹ᦦ ᱶᵲᇡᨱᕽ ᯱa ትಾŉᮥ 
₥≉⧉

Fig. 19. ᰆಆᨧᯕ ᅪ⧊ ᜽⧪

Fig. 22. ↽᳦ ᅕ℁ྜྷ᮹ ᜽ᱢ. ᳭⊂ 
⊂ᱩ⊹ ᙽ⊂᮹ ၙ᧞⦽ ŉ⯂ᙹ ᗭč

Fig. 23. ŉᯕ᜾ 4֥ ⬥ ❭י௝ษ ᔍḥ. ᔢᦦ ᱥ⊹ᇡᨱ 
᜾พࡽ ᯥ⥭௡✙ ᵝᄡᨱ ᧲⪙⦽ ׳ᯕ᮹ ⊹᳑ŉᯕ šₑࢉ.
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Fig. 24. ᚁᱥ ᔢ┽ಽ ᱥၹᱢᮝಽ ᭥⇶ࡽ 
ᔢᦦ ྕ⊹ᦦ ⊹᳑ᱽ šₑ

Fig. 27. ᯱa ትಾŉ᮹ ₥≉

Fig. 30. ᰆಆ ᨧᯕ ᔢᦦ ᱥၹᨱ Ùℱ 
ᅪ⧊ ᜽⧪

Fig. 33. metal coping ᰆ₊

Fig. 25. ၙญ ᱽ᯲ࡽ Surgical Stentෝ 
ᔍᬊ⦹ᩍ ᜾พ ᭥⊹ෝ đᱶ

Fig. 28. ᯱa ትಾŉ ᯕ᜾⠙ᮥ 
2᳑bᮝಽ ӹ٩ ⬥ ᜾พᇡ᭥ᨱ Łᱶ.

Fig. 31. ŉᯕ᜾ 6}ᬵ ⬥ ᯱa ትಾŉ 
ᔾ₊

Fig. 34. ᯥ⥭௡✙ ḡḡ⩶ ⅾ᮹⊹ ᅕ℁ 
᜽⧪

Fig. 26. ⦹ᦦ ᳭⊂ ᔢ⧪ḡᨱᕽ 
Piezosurgery®ෝ ᯕᬊ⦽ ŉᱩᱽ ᜽⧪

Fig. 29. ᇡaᱢᯙ ŉᯕ᜾ ⬥ ₉݉สᮥ 
ᱢᬊ

Fig. 32. ᳭ᬑ 2}ᦊ ⅾ 4}᮹ ᯥ⥭௡✙ෝ 
᜾พ

Fig. 35. ŉᯕ᜾ ⬥ 2֥ᯕ Ğŝ⦽ ❭י௝ษ. ᧞e᮹ ᙹḢᱢ 
ŉ⯂ᙹa šₑࡹӹ ᧲⪙⦽ ŉ׳ᯕෝ ᮁḡ⧉.
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1. ైҊ ੗Ѻ

ᅙ ⦺⫭ḡ ᬱŁ ⚍Ł ᯱĊᮡ ⊹ŝ᮹ᔍ ၰ ʑ┡ ⊹ŝ᪡ ᯥ⥭௡✙ ⦺ྙᨱ šಉࡽ ᔍ௭ ၰ e⧪᭥ᬱ⫭ᨱᕽ ᯙᱶ⦹۵ ᔍ
௭ᮝಽ ⦽݅. 

2. ਗҊ ઙܨ

ᅙ ⦺⫭ḡ۵ ᬱᱡ, ᯥᔢᩑǍ, ᷾ಡᅕŁ, ᳦ᖅᮥ ⡍⧉⦽݅. ᭥ᨱ ᗮ⦹ḡ ᦫᮡ ᬱŁ۵ e⧪᭥ᬱ⫭ᨱᕽ ᝍ᮹⦹ᩍ ₥┾⧁ 
ᙹ ᯩ݅. 

3. ਗҊ ੘ࢿ ঱য ߂ ਊয

(1) ᬱŁ᯲ᖒᮡ ⦽ɡ ੱ۵ ᩢྙᮝಽ ⦹໑ ⦽ɡᬱŁ۵ ᩢྙ Ⅹಾᮥ, ᩢྙᬱŁ۵ ⦽ɡ Ⅹಾᮥ ᯲ᖒ⦽݅. 
(2) ⦽ɡྙם ᯲ᖒ᜽ ⦺ᚁᬊᨕ۵ Ʊᮂᇡ ၽ⧪ ŝ⦺ʑᚁᬊᨕḲᯕӹ ݡ⦽⊹ŝ᮹ᔍ⩲⫭ᨱᕽ ၽ⧪⦽ ⊹᮹⦺ ᬊᨕḲ ↽

ᝁ❱ᨱ  ᵡ⦹ᩍ ⦽ɡಽ ⢽ʑ⦽݅. ݉ ⦽ɡಽ ჩᩎ⦽ ݉ᨕ᮹ ᮹ၙa ໦⪶⦹ḡ ᦫᮡ Ğᬑ ť⪙ ᦩᨱ ᬱᨕӹ ⦽ᯱෝ 
℉ᇡ⧁ ᙹ ᯩ݅. 

(3) ᧞⣩᮹ Ğᬑ ᖒᇥ໦ŝ ᔢ⢽໦ᮥ zᯕ ʑ᯦⦹Ł ᯥ⥭௡✙ ᱽ⣩ᮡ ᔢ⣩໦ŝ ᱽ᳑⫭ᔍ ၰ ǎaࠥ ⡍⧉⦽݅. 

4. Ҋਬࢎݺ, ं ੗ ߂ ஏ੿ױਤ

(1) ᯙ໦ ḡ໦ ə ၷᨱ Łᮁ໦ᔍ۵ ə ᬱᨕෝ ᔍᬊ⦹໑ ᚌᯱ۵ ᦥ௝እᦥ ᚌᯱෝ ᔍᬊ⦽݅. 
(2) ʙᯕ, ׳ᯕ, ḩప, ᇡ⦝ ॒᮹ ⊂ᱶ݉᭥۵ ༉ࢱ ၙ░ჶ ݉᭥(ၙ░, əఉ, ญ░)᮹ ᝎ႑ ᙹෝ ᔍᬊ⦽݅. 
(3) ᪉ࠥ۵ Ⳅಽ ⩩ᦶ mmHgᮡ ᮥ ᔍᬊ⦽݅. 
(4) ⩩ᧂ⦺ᱢ ᙹ⊹᪡ ᯥᔢáᔍᔢ᮹ áᔍ ᫙ᨱ۵ ☖ᔢᱢᯙ ݉᭥ӹ ǎᱽ݉᭥ෝ ᔍᬊ⦽݅. 

5. ਗҊ੄ ઁ ୹ ഋध

(1) ᬱŁ᮹ ᯲ᖒᮡ MS Word(Ver.5.0 ᯕᔢ)ಽ ᯲ᖒ⦹໑ ᬱŁ۵ A4ᬊḡෝ ᔍᬊ⦹Ł ᔢ⦹᳭ᬑᨱ 25mmᯕᔢ᮹ ᩍ႒ᮥ ࢱ
໑ ᬱŁ᮹ ℌ ⟹ᯕḡᇡ░ ᯝಉჩ⪙ෝ ᇺᯙ݅. 

(2) ᱽ⇽ᮡ ⦺⫭ ⪩⟹ᯕḡ ⪚ᮡ ⠙Ḳᯕᔍ᮹ ᯕີᯝᮥ ᯕᬊ⦽݅. 
(3) ᬱŁ᮹ ᯲ᖒ

(4) ᬱŁ۵ ᱽ༊, ᱡᯱ, ᱡᯱᗭᗮʑš, Ʊᝁᱡᯱ, Ⅹಾ, ᩑǍእ ḡᬱšĥ, ᩑǍእ ᙹ⩽ྙם ᩍᇡ, ᅙྙ, ₙŁྙ⨭᮹ ᙽ
ᕽಽ ⦹໑ ࠥ⢽ ၰ əฝᮡ ᅙྙᨱ ք۵݅. 

(5) ᱡᯱ᮹ ᗭᗮᯕ 2Ǒᨱ ᯕᔢᯙ Ğᬑ ᦥ௝እᦥ ᚌᯱ ᭸℉ᯱෝ ᯕᬊ⦹ᩍ Ǎᇥ⦽݅. 
(6) Ⅹಾᮡ 300݉ᨕ ᯕԕಽ ᯲ᖒ⦹໑ ᩢྙⅩಾᯙ Ğᬑ ᱽ༊ŝ, ᱡᯱ, ᱡᯱ ᗭᗮʑš᮹ ᩢྙ໦ᮥ ᱢ۵݅. 
(7) Ⅹಾ᮹ ⦹݉ᨱ۵ ᵲᝍ݉ᨕ(key word)ෝ 5} ᯕԕ ᇡᩍ⦹໑ ⧕ݚ ݉ᨕa ၙǎ ǎพ᮹⦺ ࠥᕽš᮹ medical subject 

heading(MeSH) (⪩⟹ᯕḡ: http://www.nlm.nih.gov/mesh)ᨱ ᯩ۵ḡ ⪶ᯙ ⦽݅. 
(8) ᅙྙᮡ ᬱᱡӹ ᯥᔢᩑǍᯙ Ğᬑ ᕽು, ݡᔢ ၰ ႊჶ, đŝ, Łₑ ၰ đು᮹ ⩶᜾ᮝಽ ⦹໑ ᳦ᖅᯕӹ ᷾ಡᅕŁ᮹ Ğ

ᬑ۵ ᯱᮁಽᬕ ⩶᜾ᮥ ≉⧁ ᙹ ᯩ݅. 
(9) Reference۵ ᦥ௹᮹ ⩶᜾ᮝಽ ᯲ᖒ⦽݅. 

(Endnoteෝ ᔍᬊ⦹۵ Ğᬑ Dentistry ᨱᕽ JADA᮹ reference ⩶᜾ᮥ ঑ෙ݅.) 

Periodical 
1. Bader JD, Shugars DA, Martin JA. Risk indicators for posterior tooth fracture. JADA 2004;135:883-92. 

Book 
2. Cohen S, Burns RC. Pathways of the pulp. 8th ed. St. Louis: Mosby; 2002:196. 

Book chapter 
3. Byrne BE, Tibbetts LS. Conscious sedation and agents for the control of anxiety. In: Ciancio SG, ed. ADA 
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6. Ӓ ಴ب ߂ ૓ࢎܿ 

(1) ᔍḥᮡ ⧕ᔢࠥa 300dpiᯕᔢ ࡹᨕ᧝ ⦹໑ ᖅ໦ᮡ ⦽ɡྙם᮹ Ğᬑ əฝ 1 ॒ᮝಽ ⢽᜽⦹Ł ᩢྙ᮹ Ğᬑ Fig 1 ॒ᮝ

ಽ ⢽᜽⦽݅. ⪵ḩᯕ ᳬḡ ᦫᮡ Ğᬑ e⧪᭥ᬱ⫭ᨱᕽ ᄥࠥ᮹ ❭ᯝᮥ ᫵Ǎ ⧁ ᙹ ᯩ݅. 
(2) ࠥ⢽᮹ ᱽ༊ᮡ ᔢ݉ᨱ ᯲ᖒ⦹໑ ⢽᮹ ᳭⊂ᨱ ᱶ಍⦽݅. ⦽ɡྙם᮹ Ğᬑ ⢽ 1 ॒ᮝಽ ⢽᜽⦹໑ ᩢྙྙם᮹ Ğᬑ 

Table 1.॒ ᮝಽ ⢽᜽⦽݅.  

7. ਗҊबࢎ

ᱲᙹࡽ ᬱŁ۵ ⦺⫭ᨱᕽ ᮹഑⦽ ᝍᔍ ᭥ᬱॅ ᵲ 2ᯙ ᯕᔢ᮹ ᝍᔍෝ ⦹ᩍ ᙹᱶ, ᅕ᪥ᮥ ᱡᯱᨱí ᫵Ǎ ⧁ ᙹ ᯩŁ ↽᳦

ᱢᯙ íᰍᩍᇡ۵ e⧪᭥ᬱ⫭ᨱᕽ đᱶ⦽݅. 

8. ੷੘ӂ

íᰍa đᱶࡽ ᬱŁ᮹ ᱡ᯲ǭᮡ ᯙŖ⊹ᦥ ŉᮁ₊⦺⫭ಽ ȡᗮࡹ໑ ྙם᮹ ᱡᯱ۵ íᰍ⪶ᱶḡa ၽᘂࡹᨕ íᰍᨱ ࠺
᮹⦹໕ ᯱ࠺ ᜚௞ ⦹۵ äᮝಽ ⦽݅. ᯙŖ⊹ᦥ ŉᮁ₊ ⦺⫭۵ íᰍࡽ ᬱŁෝ ⦺⫭ḡӹ ݅ෙ ๅℕᨱ ⇽❱, ๅࠥ, ᯙᘥ

⧁ ᙹ ᯩ۵ ǭญෝ aḥ݅. 

guide to dental therapeutics. 3rd ed. Chicago: American Dental Association; 2003:17-53. 
Government publication 

4. Medicine for the public: Women’s health research. Bethesda, Md.: U.S. Department of Health and Human 
Services, Public Health Service, National Institutes of Health; 2001. DHHS publication 02-4971. 

World Wide Web site 
5. Hoffman ED, McFarland CM, Curtis CA. Brief summaries of Medicare & Medicaid: Title XVIII and Title 

XIX of the Social Security Act as of November 1, 2002. Baltimore, Md.: U.S. Department of Health and 
Human Services, Center for Medicare & Medicaid Services, Office of the Actuary; 2002. Available at: “www.
cms.hhs.gov/review/supp/2001/overview.pdf”. Accessed Aug. 2, 2004. 

Publication in press 
6. McCoy J. Alteration in periodontal status as an indicator of general health. JADA (in press). NOTE: Authors 

should double-check the status of any in-press work cited in their reference lists before submitting the final 
manuscript to JADA. 

Presentation 
7. Eichenstadt L, Brenner T. Caries levels among low-income children: report of a three-year study. Paper 

presented at: 146th Annual Session of the American Dental Association; Oct. 7, 2005; Philadelphia. 
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