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Retrograde peri-implantitis associated with periapical lesion of adjacent tooth: 
A case report
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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.
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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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