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ᴙ 

 ╬♪ᶔ╪ ↕ᾏ╪Ϯ ΩỮ╖ᴛ ᾔ ˭ ̢Ӈ‡ 

͐̕ ᴮᵑ ⅝ᴛ Ѥ ˿↕ ╬♪ᶔ╙ 

◓ Ἓ  Ữ ⁄Ἄ ͐̕ ᴮᵑ ᶔ ̩◑  

ὡ∩ ˭  ὡ ▓ѻ. ╪ᵑ ─ ἌѤ ᾒ  ὡ 

ⱳֹ̓ו ╘ ⱳֹתּ ╥ו ⅝אַ ╪ ҥ ‡֒˭ 

ὡ ⱳֹ̓ו ╘ ⱳֹו╙ ʻʻ ᾒ ˭ 

תּ ᾎ  ὡ ▓Ѥּת ῼῷṒ̆ ͎ ╪ ╥ ₤ḕᵐ 

♪  ̓♬⁄ ҍ Ἄ ּשᴗᵑ  ῼῷṕѻ.  

 ᾔѾ‡: ╬♪ᶔ Ἓ, IRM, Caviton, Enamel lip  

 

Ἁᴚ 

 ͐̕ ᴮᵑ ‒ Ѥ ּשᴗ ַא ᵤ╘ ˿↕⁄Ἄ 

╬♪ᶔ╪ ↕ᾏ╪Ϯ ΩỮ Ӯ╖ᴛ ̢ʺ ᾔ  

Ữ♠╬ ͐̕ ᴮᵑ ᾎ ͙⁄ Ṩ♠♥  

˿↕ʺ ▓ѻ. ╪׳ ˿↕ ͐̕ ᴮ⁄  Ἄ Ḉᵙ 

̢ӈ ╬♪ᶔ╙ ṓ Ѥ ̓♬╪ ⅝ ѻ.  

 ╬♪ᶔ╙ ṓ Ώ̆ ͐̕ ᴮᵑ ᾎ תּ Ѥ 

˿↕⁄ ▫  ͐̕ Ἕ  ╬ 

ῷ₀ἵụϮ ᵊ(NaOCl)╪ ▫╥ ᶜ╖ᴛ 

Е‡ʺ˭ Ӈᶔ ▫ʺ ᶢᾎ Ṭ   ὡ ▓ѻ. 

ὡˆ╙ ˌḢ ̆ IRM ˉ╘ ▐ᾎ ◓ᴮᵑ 

╪↔ Ἄ ╬♪ᶔ╙ ⁴ ˌḢ  ῷ╥ ᶛӧ 

ṨṪ╙ ⇔  ╬♪ᶔᵣ ϶͙̆ ͐̕ ᴮᵑ  

ὡҵ ▓ѻ. ͎ױϮ ▫ʺ Ͽ∟ʼ IRM╪ ͵ֿב 

Ữ ᴛ ₡ᶔ Ἕ͌⁄ ◓ˁ₀╪ ḛỸ  ὡ ▓̆ 

ἒᴖ ͵ּתּת ΏѤѻ җגҵ IRM╘ Ḍ ᴏ╪ 

ԑ‡ⱨἌ ḈἝы ╪ ḛỸ  ὡ ▓ѻ(Prabhakar 

et al. 2017). Caviton ╘ IRM Ṓѻ Ḍ ᴏ╪ 

ְ‡ϮἌ(Kim et al. 2015)  IRM╙ ҍ Ἄ 

Ợ↔ ᶔ ꜜ˳ּתᵣ caviton ˉ╪ premixed, 

hygroscopic expansion Ѥ ◓ᴮѤ Ͽ∟ʼ⁄ 

▫╥ ̪ ᴏ╙ Ḳ ͙⁪ IRMṒѻ 

Ṩⱴ ѻ(Lee et al. 1993). ӻגἌ Ͽ∟ʼ 

Ḍ ᴏ̓ ̪ ᴏ╙ ᶛӎ Ṓ ͙ ─ Ἄ Ό ╘ 

Ḍ ᴏ╙ ─  caviton ᵑ ̆ ḕʹ ╘ 

̪ ᴏ╙ Ḳ ͙ ─  ἵ 2mm ӎΖᴛ IRM 

▐ᾎʺṚ◓ᵑ Ợ↔ ᶔ ꜜѻ(Pai et al. 1999)̆ 

Ѥҥ ⁄ Ⱡ˞ ‒ Ѥ Ṩ─ᵑ ╪ᴅ˭ 

̑ө⁴Ἄ ᵣө ⅝ʺ ▓Ѥּת⁄ ҍ  ╥ʺ 

Ỹ͝ ὡ ▓̆ ╬♪ᶔ╪ Ӈ‡ ▓Ѥ 2͕ 

₮ҿ⁄ἌѤ ῷᶴᵙ ▐ᾎ ◓ᴮʺ ꜜѻ җגҵ 

▫ʺ ͕  ▀ᴛ Ͽ∟╪ Ḉᴼּתᶔ ͐̕ ᴮ⁄ 

Ṭᵙ  Ữ ╪ ḛỸ  ʺѫἛ╪ иῷֿבѻ.  

 ᵣ– ╬♪ᶔ ◓ Ἓ╙ ּת Ώ̆ ͐̕ ᴮᵑ 

Ѥ ˿↕ ͐̕ ᴮ  ╬♪ᶔ╙ ‡⁄ 

ᾎ ‒ ѻ. ͎׳ҥ ‡ᵑ ᾎ  ԅҵ 

תּ ╙ ₰Ṉ  ᾎ ‒ ḃᴛ ‡╥ ˿́ 

Ṩ─ʺ –ʼ ╘ Ḣ⁄ ▓Ѥ ˿↕גᶔ ӥᵑ 

К̆ ‡ᵑ ᵣӧѻ җגҵ ג⇔ ᴋ╙  

ԅ ӥʺ ᵦᴎἌ ̈́ ╘ ▀╪ ḛỸ  ὡҵ 

▓╖ѱ ʺ͕♠ ╬♪ᶔ╪ ᾔ ˭ ̢ӈ ˿↕גᶔ 

‚ѻ ׳╪  ᶔ⁄Ἄ Ṗ ԅ ╬♪ᶔ╙ ṓ  

⁄ ͐̕ ᴮᵑ Ѥ ˦╪ Ϯ╙ ˦╪ѻ. 

 ӻגἌ ╬♪ᶔ╥ ̢ʺ ᾔ  ˿↕⁄Ѥ ʺ͕♠ 

╬♪ᶔ╙ ᶀ♇ ᵣө‡ לѤ ᾋ̕╙ ͙ᵎᶔ 

ꜜ˳ѻ. ῷשּ תּʺ3 ╥מᴗѤ ʻʻ ѻᵐ Ḣḹ╖ᴛ 

╬♪ᶔ╙ ᵣӧ ˦╬ҥ ╪ᵑ  ὡᵤ╘ 

▐Ữ⁄Ἄ ♠↔ Ḣḹ╙ Ỹʻ Ѥҥ ҵ∑╪ 

Ӈ‴╖ᶔ ѻ. 

 

 

 

Ṓᴚ Ḑ ᴚ 

ᴔ 1) Ὕᵎ Ьצּ ᾋ  Ὸ̃ ╩♥ᶑ קּ

ᵠӦ͖ 
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Ợֿ1 ב. ὡˆ ˌḢ ♣⁄ ╬♪ᶔ╙ ᵣӧ ּשᴗ. 

 

Ợֿ#27 ╘1 ב ῷʺ Ўᶴ ᾎᴎἌ ᴮᵑ Ḛ̆ 

ᾘѻѤ לἵᴛ Ͽ∟  30ҍ ⁴ ╪‴ѻ. ͐Ѿ 

ḢỢἐ ỢֿבỮ ᾔ  ╬♪ᶔ ↕ᾏ╪ ̕ Ӈ‴̆ 

▐Ữ ˤỢỮ ice(+++) ‚Ữ╙ Ṓ╪̆ ▓‡ 

ẋʺ⁵Ἓ ὡ₀ ֿבѾ ⁄ ͐̕ ᴮᵑ ⅝ᴛ 

Ѥ Ữ ₄ѻ.  

 ╬♪ᶔ╙ ṓ  ԅ ּת ╙ ᾒ ˭ ‒ 

Ѥҥ ᴆֿב╙ ╪↔ Ἄ ╬♪ᶔ╙ ᵣөᴎ̆  

ԅ Ữῷֿפ ♪ Ⱡ╥ Ợ↔╪Ϯ ᴆֿב╙ ᾢῷ 

₤ᵙѤ ̓♬⁄Ἄ  ⁄ ₡₀Ӈᶔ ♪ ᴏ╪ 

ԑ‡ּ͙ת ԅᶷ╪ѻ(Taneja et al. 2017). ẋʺ⁵Ἓ 

ὡ₀╪ ▓Ѥ ˿↕ ὡʺ Я Ӈᶔ ּת ╪ ◄ 

ΌӇѤ ˿↕ʺ  ▓ѻ. ӻגἌ ╪Ḵ 

˞ᴗ⁄ἌѤ ↕ᾏ╙ Ⱡשּ  ԅ ʺ͕♠ ὡʺ 

Я Ӈּת Ώ˭  Ữ ⁄Ἄ ╬♪ᶔ╙ ṓ   

ṕ˶♠╬ ͐̕ ᴮᵑ Ѥ Ḣḹ╙ ἐ ₄ѻ. 

ᶹᴝ ╪ᴅ˭ ͙ ─ ἌѤ ↕ᾏ╪ Ўᶴ ᾔ Ἄ 

⁷ ӈ Ữῷֿפ╪ ὡּͥת ╪ ӈ ˿↕Ѥ 

͙ὥ♠╖ᴛ ‡ᴎ∂ ὡ ▓Ѥҥ ╪Ḵ ּשᴗ ᴀ 

Ⱡ˞ ‒ Ѥ ↕ᾏ╪ –ʼ ϶͛ ּתᵣ(Ợֿ1 ב(a, 

b, c)) ⁷ ӈ Ữῷֿפ╘ Ⱡ˞ӈ Ữ  תᶔ ‡ᴓּג

Ώ˭ ╬♪ᶔ╙ ᵣө‡ ת ὡ ▓ѻ. ↕ᾏ╙ 

Ⱡ˞ Ѥ ̓♬╘ ♬̛װ ̛ḹ(quantitative 

light - induced fluorescence)╙ ╪↔  Q-ray 

ˉ╘ ◑ẋᵑ ↔ ᶔ ΅ ♬̪ ̆ ὡ∩ ˭ 

 ὡ ▓ѻ(Lee et al. 2013).  

תּ  ᾎ ‒ Ѥ ⱳֹתּʺ2 ╘וʺ ▓Ѥҥ ϮѤ 

ὡ ⱳֹו╪̆ ѻᵐ ϮѤ ╘ ⱳֹו╪ѻ. 

♣ὥ  ḕ₮ ˉ╪ ὡᵑ Я ᾎ  ΏѤѻᶔ תּ

ӑ ַא ϮѤ ˺ӈ ἣ╪ּתᵣ ╘ ⱳֹו╥ 

תּ ╘ ‡֒˭ ᶔ ꜜ╙ͥ? Ợֿ1 ב(d)ᵑ Ṓᶔ 

Ḧӥ₮ ῷ Ợ╪⁄ ╪ ′Ѥ ˦╙ ╬  ὡ 

▓ѻ. ╪ ᴀ Ḧӥ₮ wedgeᵑ ♠♥  ↔ ⁴ 

ᾒ ˭ ╘ ⱳֹ̓ו ῷᵑ Ṫᵙᾎ  ὡ 

▓Ѥҥ ╪ᵑ ─ Ἄ ַא⅝  ˦╪ ῷ╥ ♠♥  

Ἓ ╪ѻ. Ợֿ1 ב (b, c)⁄Ἄ Ṗ ὡ ▓ӭ╪ ῷ╥ 

line angle Ṩ─⁄ ϶ῷ▓Ѥ enamel lip Ⱡ˞Ѥ 

ᵰ↕ ַא⅝ ѻ. ͎מ‒ Ḧӥᵑ ♠↔ ̆ 

wedgeᴛ ⱳ▀ ԅ Ḧӥʺ ῷ⁄ Ṓѻ ᾒ ˭ 

Ḍ Ӈ̆ ╘⁄Ἄ ₤ג₡Ѥ ᴛṨ  ῷ╥ 

Ṫᵙʺ ʺѫ  ѻ. ᵣ– Ḧӥᵑ ϦѤ ̓♬⁄Ἄבֿ

╘ ⱳֹו╪ Ḧӥ₮ ῷ Ợ╪⁄ ủ  Ӿᴎ 

 ╘ˉ Ѥ ˿↕ʺ ▓ѻᶔ spoon excavator₡ג₤

͙̯ᵑ ╪↔ Ἄ ╘ ⱳֹג◄ ╙וḲᵙ̆ Ḧӥᵑ 

⸗ җ ⱳ╪̆ wedgeᵑ Ḍ‡ К╖ᶔ ּת ӈ 

ῷᶔ╙ ẖᵎ˭ ҵמ͎ –ὡ ▓ѻ. ᵣ ╙‫ 

תּ ╪ ΌӇѤ ˿↕גᶔ wedgeʺ ө‡ʼ ╬♪ 

╘╥ , ἒ ╖ᴛ ̰ἵ ᵡ Ⱡᵑ 

░ל ⁴(Newcomb and Waite 1972)  ♪  

ὥᾏ╪ ֿב ӇѤ – 1Ṫ ♬ҵגҵ ᾒ ˭ 

╘╥ ╙ ᶃ ˭ Ѥ ˦╪ ꜜ˳ѻ. 

 ἵ ╬♪ᶔ ↕ᾏ╥ ͙ʺ ּת Ώ╙ ԅ 2͕ 

ᴆֿב ὡṓ╙ Ѥ ▐Ữʺגᶔ ╪ ̓♬╙ ͎ᵙ 

‡ᴓּת Ώ˭ ᾎ  ὡ ▓˳ּתᵣ ἵ⁄ 2͕ 

₮ҿ╙ ♣ ͙ ─  Ḧӥᵑ Ợ↔  Ṓּת 

Ώ̆ἌѤ ╪׳ ὣʼ⁄ Ḧӥᵑ ♠↔ Ѥ ̓♬╘ 

̩◑  ‡ᴓ˭ ѢΜֿפ ὡ ▓ѻ. ╪Ω⁄ҵ ♬  

♪ ╙ ─ ἌѤ ◓ᴮ⁄ ҍ  ♬  ╪ ₮ 

אַ̛ ͙⁄ ҍ ⅝ ᾏҵתּ  ҥ(El-Shamy et al. 

◌ṓ ׳╪ (2012  ᶷⱠө╙ ˺ ͙ ─ ἌѤ 
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ἵ⁄ ὡṓ ᴮ⁄ ҍ  ᶘ  ╪ ʺ 

ӞḚ Ӈ‡‒ ѻ.  

 

ᴔ 2) Ὕʷ Ьצּ Ӆ ừ ›Ἁ ╩♥ᶑ 

ᵠӦ͖ 1 

 
 Ợֿ2 ב. ὡʺ Я ӈ ⁄ ╬♪ᶔ╙ ᵣӧ ּשᴗ 

2: theraCal LC ╥ ↔ 

 

Ợֿשּ 1 בᴗ⁄Ἄ ╘ ⁄ ҍ תּ  ╙ 

”͙ ѻᶔ Ợֿשּ 3 ,2 בᴗᵑ Ἄ ᵦ ̆▫ 

Ѥ ṨṪ╘ ŗ ὡ ╙ ‡֒˭ ּת ᾎ  

˦╬ʺ?Ř╪ѻ. Ợֿ2 בѤ ‡Ѣ ♬ҵ ּת ╪ ӈ  

theracal LC ᵑ ╪↔ ᴗ╪ѻ. ↕ᾏ╙ ⱳᾔשּ   

Ⱡ˞ җגҵ ὡʺ Я ӈ Ữ  ᶔ NaOClג

╪Ϯ saline ╙ ╪↔ תּ ⁴ ˞Ϯ GGB(gates 

glidden bur) ᵑ ╪↔ ⁴ ὡᵑ ♠♥  

ϝ‡Ͽ̆ ͎מҵ ּת ╪ ΌӇᶔ ͐̕ Ͽ⁄ ̰ἵ 

ᵡ ᵑ Ἄגҵ ↕ἐ ּת ╙ ᾎ ‒ ѻ. 

תּ ʺҥ ὡ׳͎ Ӈ‴ѻ ּגתҵ ṕӹ ̓♬ ŕ 

͐⁄ Ϯ₡Ѥ universal bonding ˿↕ ҍṨṪ 

solvent ⁄ ᶹ╪ Ӈ‡ ▓͙ ԅᶷ⁄ ṕӹ╙ 

♠↔ ⁄ ⁄‡ᵑ ˆ ˭ Ṭ‡ ϶ῷ▓Ѥ solvent 

Ό╥ ᶹ╙ Ⱡ˞ ‒ ѻ(Papadogiannis et al. 

2019). ╪ ̓♬⁄Ἄ ּת ӈ ὡ ⱳֹו⁄Ἄ ѻᾎ 

╪ Ỹ͝ ʺѫἛ╪ иѻ. - ⁄Ἄ ʺᴛ ḛỸ  

ὡ ▓Ѥ ╙ ₉Ḣ ͙ ─ Ἄ theraCal LC 

ˉ╘ ◓ᴮᵑ Ợ↔  ˦╪ѻ. ‡  ͐̕ ᴮᵑ 

 ́ ╪ḃᴛ ̲╪ theraCal LC ˉ╘ ◓ᴮᵑ 

Ợ↔  ⅝Ѥ ′ѻ. ѻᵣ, ╪ᴅ˭ Ἄ ╬♪ᶔ╙ 

Ἓ ₄╖ᶔ Ợֿ1 ב(f), 2(d)₮ ˉ╪ ͐Ѿ 

ḢỢἐ Ợֿב╙ ‡ ∟ Ѥ ҍᴛ ῷ₮ ᴆֿב╥ 

˿́ Ṩ─ʺ ◄ ᵣө‡ⱭѤּת ╬ Ѥ ˦╪ 

ꜜѻ.  

 

ᴔ 3) Ὕʷ Ьצּ Ӆ ừ ›Ἁ ╩♥ᶑ 

ᵠӦ͖ 2 

 
Ợֿ3 ב. ὡʺ Я ӈ ⁄ ╬♪ᶔ╙ ᵣӧ ּשᴗ 

2: flowable resin╥ ↔ 

 ᵣ– theracal LC ʺ ′ѻᶔ flowable resin ╙ 

Ợ↔ Ѥ Ḣḹҵ ▓ѻ. ᶹᴝ ionosit ˉ╘ 

compomer ᵑ Ợ↔ ҵ ӇѤҥ ᴆֿב╙ ╪↔ Ἄ 

╬♪ᶔ╙ ◓ Ἓ Ѥ ̓♬⁄Ἄ ◓ ӇѤ ˦╙ 

ᵢ╙ ᶜ♠╖ᴛᵣ Ợ↔  ˦╪ḃᴛ ‡Ԑ ◓ᴮ╪ӧ 

Ữ̕′ѻ. ѻᵣ, ╪ᴅ˭ ◓ ╙ ᵢ╙ ᶜ♠╖ᴛ 

flowable resin╙ Ợ↔  ˿↕⁄Ѥ ṕӹ╙ 

Ợ↔ ╪ ‒Ώῷ תּ ⁄ flowable resin╙ Ⱡ˞  

ԅ Ἰὺ˭  ὡ ▓ѻ.  

 ╬♪ᶔ╙ ᵣө ԅѤ Ợֿ3 ב⁄Ἄ ṒѤ ˦ ᴀ 

ѻ╛̓ ˉ╘ ὣἌᴛ ᵣө‡ לᶔ ꜜѻ.  

1) ↕ᾏ╪ ▓Ѥ Ṩ─ᵑ ᾒ ˭ ′ ѻ. Ṩ ԅ 
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ὡṓ ᴮ╥ ˿↕ ˁ₀ӈ Ữῷֿפᵣ Ⱡ˞ ᶔ 

Ϯᵾּת ↕ᾏ⁄ ₅ ╙ Ḛ╘ Ṩ─Ѥ ◓̛ ╥ 

ʺѫἛ╪ ▓͙ ԅᶷ⁄ ϶˵ӎѤ ˦╙ ̾┬  ᵣתּ

͐ Ϯ₣ ⁷̯⁄ ╥ ᶔ ↕ᾏ⁄ ₅ ╙ Ḛ╘ 

Ữῷֿפ⁄ ҍ  ♪ ᴏ╘ ˠ♣  Ữῷֿפ⁄ ẋ  

ϻ ѻ(Isolan et al. 2018) . ╪ ⁷̯Ѥ ὡṓ ᴮ 

₅⁵⁄ἌѤ б☺╪ Ӊ ὡҵ ▓˳ּתᵣ ὡ 

ⱳֹו╪ ′‡Ἄ ◓̛ ╥ ʺѫἛ╪ ּ͏ת  ϻ╘ 

͐̕ ᴮ ₅⁵⁄ἌѤ ↕ᾏ⁄ ₅ ╙ Ḛ╘ 

Ữῷֿתּͥפ ᶛӎ Ⱡ˞ ‒ Ѥ ꜜ╘ ͐˞ʺ Ӊ 

ὡ ▓ѻ.  

2) Enamel lip Ṩ─ᵑ ᾒ  Ⱡ˞ Ἄ Ḧӥ₮ 

wedgeᵑ Ϧ∂ ԅ ῷ₮ Ḧӥ Ợ╪⁄ ╪ 

′ҵᴜ Ѥ ˦╪ ꜜѻ. Ḧӥᵑ ◑  Ữ ⁄Ἄ 

○ᾎ ּת ṝ╙ ԅ ╘⁄Ἄ ┬ḛӇѤ ╪ 

Ḧӥ Ό ╖ᴛ ө‡₡ּת ΏѤ ˦╙ ḙӥᾎ 

╬ ѻ.  

3) Universal bonding ᵑ ῷ⁄ ♠↔  ԅ 

Ợ↔ microbrush⁄ ᶸ ⁄♣וֹ ͙ Ἄ ῷ⁄ 

˭ ᶷֿלױפѤ ─(agitation)ᵑ ᶔ җ 

ꜜ╘ ♪ ᴏ╙ .ὡ ▓ѻ(Jang et al. 2019) ╙‫  

4) ͤ╘ Ṩ─⁄ universal bonding ╙ ♠↔   

אַ̛ ╙  ԅѤ ▀ḙ♠╬ ὡṓ ᴮ⁄Ἄ 

ᾎ Ѥ ϻ╘ ̛Ἕ͙ᴛ ַ̛א ╙ ᾎ▬ Ἄ ˆ  

̛Ἕ͙ᴛ ᵡᶴᵙ Ѥ Ḣḹ(Yoshikawa et al. 

2001)̓ Ѥ ѻᵎ˭  ⅝ʺ ▓ѻ. ̛ אַ ͙╥  

Ṩ─⁄Ἄ Ϯ₡Ѥ ̛װ╘ ὡṓ Ѥ ᴆֿב ᶔ⁄Ἄ 

ʺͥ∂ὡᴜ ַ̛א ͙⁄Ἄ Ϯ₡Ѥ ̛Ἕ͙⁄ 

אַ̛ ,סּ .ѻבֿ√ͥʺ ͙╥ ⁄Ἄ ᶁ‡ֿפὡᴜ 

̛╥ Ἕ͙Ѥ –  Ѥҥ 6mm ♬ҵ ԑ‡Ɑ╙ ԅתּ

אַ̛ ͙⁄ ӻגἌ ̛Ἕ͙╥ 1/3 ♬ҵᴛ 

ˁἵ Ѥ ˦ҵ ▓ѻ. ӻגἌ ͤ╘ Ṩ─⁄ 

אַ̛ ╙  ԅѤ Ṓѻ ̛Ἕ͙ʺ и╘ ˦╙ 

Ợ↔ Ѥ ˦╪ ∟ Ѥ ᴆֿאַ ╥ב ⁄ ҵ∑╪ Ӊ 

˦╪ѻ. 

5) ʺ◑ ╛ Ợ↔ Ѥ ᴆֿב╘ flowable resin╪ 

ꜜ╘ҥ ╬♪ᶔ╙ ◓ Ἓ Ѥ ̓♬⁄Ἄ ʺ◑ 

⅝אַ  ˦╪ ᴆֿב╪ ẍ ′╪ ╬♪ᶔ╙ √‒ 

ѻ. Ợֿ3 ב(e) ᴀ flowable resin ╙ – 1mm 

╪ ᴛ ⱳ͔ᵣ ♠↔ אַ̛   ╙ ᾎ ѻ. 

╪ ⁄Ѥ composite resin ╙ ╪↔ Ἄ 2mm 

╪ (Moore et al. 2008) ᴛ ♠ ᶔἌ ַ̛א ╙ 

  .ᶔ ӈѻל 

6) ╪ᴅ˭ ∟ Ѥ Ṩ─ּͥת ᴆֿב╙ ᾢῷ₤ᵛ  

Ḧӥᵑ Ⱡ˞ ̆ ̪ ᾎ и╘ Ṩ─Ѥ ̪ ⱳ♬╙ 

ѻ. ֞  ͐̕ ᴮѤ ᴴ⁄ ᵡ Ѥ ˿↕ʺ 

 Ώ╖ḃᴛ Ͽ∟ʼ⁄ ▫╥ ⁷ⱳֹו╪ 

ϳ ᴛ⇔ Ṩ─⁄ ΰᵙᶔ ּש╪ ‒͙Ӈḃᴛ ╪ᵑ 

Ḣּת ͙ ─  ϳ ᴛ⇔ Ṩ─Ѥ extra-fine 

diamond bur ᵑ ╪↔ ⁴ Ṩӥᴁ˭ ᵣө‡ לᶔ 

ꜜ˳ѻ.  

 

˷ᴚ 

͐̕ ᴮѤ Ἕ͌̓╥ ♣☺╪̆ג  ὡ ▓ѻ. 

Ḉ⁄Ἄ ╬♪ᶔ╪ ᾔ╥ ׳͎ ˭ ̢ӈ ˿↕ 

͐̕ ᴮ⁄  Ἄ ╬♪ᶔ╙ ◓ Ἓ  ╪˦ Ѥל 

͐̕ ᴮᵑ Ṓѻ ὺ̆ Ἓ̑♠╖ᴛ Ѥҥ 

ҵ∑╪ Ӊ ˦╪ѻ. ╪ᵑ ─ ἌѤ ♇ תּ  ̓ 

Ζ ₤ḕᵐ ♪  ̓♬⁄ ҍ  ╪ ʺ ▓‡‒ 

ѻ. ╬♪ᶔ╙ ◓ Ἓ Ѥ ̓♬╘ ͐̕ ᴮ₮ 

ᵡ  ‒‡′ ʺᴛ  Ѿ́  Ѿ́ ᾒὡתּʺ

∟ Ѥ ˺̓ᵑ •͙ ╙╛▓ ὡ ╙‫ ͝ ḕהѻ.  

 

̃ᶴ  

El-Shamy H, Saber MH, Dorfer CE, El-Badrawy 

W, Loomans BA. 2012. Influence of 

volumetric shrinkage and curing light 

intensity on proxi mal contact tightness 

of class ii resin composite restorations: 

In vitro study. Operative dentistry. 

37(2):205-210. 

Isolan CP, Sarkis-Onofre R, Lima GS, Moraes RR. 

2018. Bonding to sound and caries -

affected dentin: A systematic review 

and meta -analysis. The journal of 

adhesive dentistry. 20(1):7-18. 

Jang JH, Jeon BK, Mo SY, Park M, Choi D, Choi 
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KK, Kim DS. 2019. Effect of various 

agitation methods on adhesive layer 

formation of hema -free universal 

dentin adhesive. Dental materials 

journal. 38(1):101-106. 

Kim SY, Ahn JS, Yi YA, Lee Y, Hwang JY, Seo DG. 

2015. Quantitative microleakage 

analysis of endodontic temporary filling 

materials using a glucose penetration 

model. Acta odontologica Scandinavica. 

73(2):137-143. 

Lee ES, Kang SM, Ko HY, Kwon HK, Kim BI. 2013. 

Association between the cariogenicity 

of a dental microcosm biofilm and its 

red fluorescence detected by 

quantitative light -induced 

fluorescence-digital (qlf -d). Journal of 

dentistry. 41(12):1264-1270. 

Lee YC, Yang SF, Hwang YF, Chueh LH, Chung 

KH. 1993. Microleakage of endodontic 

temporary restorative materials. Journal 

of endodontics. 19(10):516 -520. 

Moore BK, Platt JA, Borges G, Chu TM, Katsilieri 

I. 2008. Depth of cure of dental resin 

composites: Iso 4049 depth and 

microhardness of types of materials 

and shades. Operative dentistry. 

33(4):408-412. 

Newcomb GM, Waite IM. 1972. The 

effectiveness of two local analgesic 

preparations in reducing haemorrhage 

during periodontal surgery. Journal of 

dentistry. 1(1):37-42. 

Pai SF, Yang SF, Sue WL, Chueh LH, Rivera EM. 

1999. Microleakage between 

endodontic temporary restorative 

materials placed at different times. 

Journal of endodontics. 25(6):453 -456. 

Papadogiannis D, Dimitriadi M, Zafiropoulou M, 

Gaintantzopoulou MD, Eliades G. 2019. 

Universal adhesives: Setting 

characteristics and reactivity with 

dentin. Materials (Basel, Switzerland). 

12(10). 

Prabhakar AR, Shantha Rani N, S VN. 2017. 

Comparative evaluation of sealing 

ability, water absorption, and solubility 

of three temporary restorative 

materials: An in vitro study. 

International journal of clinical pediatric 

dentistry. 10(2):136-141. 

Taneja S, Kumari M, Bansal S. 2017. Effect of 

saliva and blood contamination on the 

shear bond strength of fifth -, seventh-, 

and eighth -generation bonding agents: 

An in vitro stud y. Journal of 

conservative dentistry : JCD. 20(3):157-

160. 

Yoshikawa T, Burrow MF, Tagami J. 2001. A light 

curing method for improving marginal 

sealing and cavity wall adaptation of 

resin composite restorations. Dental 

materials : official publication of t he 

Academy of Dental Materials. 

17(4):359-366. 
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↑ ╖ḯҎש  Cervical Margin Relocation (Deep Margin Elevation) ѯ 

 

╪  DDS, MSc Ἄ∂ᾅᵡ ̓╥∟ 

changhoon.dds@gmail.com  

 

ᴙ 

ʼ♪ὡṓᾎ ╘⁷ ᴛ ͤ╘ ᵡֿב╘ ╬Ữ Ӧ 

╘ ̯ˆᾅ  ̓♬⁄Ἄ ₡ᵆ╥ ḛỸ ʺѫἛ╙ 

и╬ѻ. ֞ ὡṓᶹ╥ Ἓ̑♠╬ ♪ ╙ ─  Ḣᾋ

╙ ‡ᴓ˭  Ỏ ῷѱ⁴■ ,ג ᾎᶋ ╥ Ⱡ˞ᵑ 

ͥѻᴠ˭ ᵣӧѻ. ╪ᵑ ͏ṓ ͙ ─ Ἄ Cervical 

Margin Relocation[CM R] Ѳ╪ ̆ΌӇ‴ѻ. 

ṕ ╪ᾅ ᵙ ⁄ἌѤ ͤ˭ ─  ὡṓᶹ╥ 

ᵡֿב╙ ₤ᵙѤ CMR╥ ὥᾏ╙ ♠↔╙ ̓♬Ṋᴛ 

ἒᶘ ₄ѻ. 

ᾔѾ‡: indirect restoration, composite, 

rubber dam, CMR, DME 

 

Ἁᴚ 

ᾔḈ♠╬ ὡṓᶹ╙ ἐ Ѥ ▫╥ ⅝̯Ѥ ́ἶ 

ʺשּ ̆ ▓ѻ. ̯ Ṩ⁄ composite╪Ϯ glass 

ceramic╙ ╪↔  inlay, onlay, crown ὡṓ ᴮѤ 

╪Ḉ ▀Ữ♠╬ ᴮʺ ӈ ּמ₡ ʺתѻ. ּתᵣ, ◑

͙♠╬ ̕ ⁄Ἄ, ὡṓᶹ ṉ⁷(margin)╥ ṉự╪

Ϯ ы  ˉ╘ ♪ ╥ ᾒ ᵑ ḛ˸ Ѥ ˿↕ҵ ♠

Ώѻ. ʼ♪ὡṓ תּ ᴮʺ לᴛ ᾎ ӇѤ ᾔ ˭ 

̢ӈ ῷ╥ ˿↕, ὡṓᶹ ṉ⁷╥ ─ ʺ 

equigingival╪Ϯ subgigivalṨ⁄ ─ Ѥ ˿↕

ʺ ᵤ͙ ԅᶷ▀ ˦╪ѻ.  

╪ᴅ˭ ͤ╘ ṉ⁷Ṩᵑ ʺֿב ῷѤ ╬Ữ◓ᵑ 

 ♬  ╬͙ ˞Ϯ, ̯ˆᾅ Ўᵑ ╪↔  

Ⱡҍᴛ ₅ Ѥ ˦╪ ὺּת Ώѻ. Ṩ♬  ╬Ữ

╪Ϯ ᾅ ╖ᴛ ╬  Ṩ♬  ὡṓᶹ╪ Ⱡ▬ӇѤ 

˿↕ʺ ᵤ̆ ╪Ѥ ♪ ╥ ᾒ ⁄ ‒͙ ˭ ӈѻ. 

, ♪ ̓♬⁄ҵ ╘Ṩ╥ ὡṪ╥ Ⱶ◓Ϯ 

 Ӯ╖ᴛ ╬ ⁴ ♠♥  ♪ ὥᾏ╙ ᾎ Ѥ 

˦ҵ ᾒ♠╖ᴛ ᵰ↕ ‡ᴓѻ.  

╪₮ ˉ╘ ᶷⱠѤ ˺ ͙ ─ ἌѤ ὡṓᶹ 

ᵡֿב╥ ─ ᵑ ̪ ᶔ ╖ᴛ ◓─ ᾎ ᴎѤ ᾎ

ҵʺ – 20⁴Ц ♣Ṩ  ▓‡₵ѻ(Dietschi, 1998). 

Coronal margin relovation(CME) ╘deep 

margin elevation(DME), proximal box elevation

Ӯ╥ ↔‡ᴛ Ṭᴎ₣ ╪ ὥᾏ╘ ὡṓ↔◓ᴮᵑ ╪

↔ ⁴, ͤ╘ ὡṓᶹ╥ ᵡֿבṨ─ᵑ equigigival╪

Ϯ supragigivalᴛ ₤ᵙѤ ὥᾏ╙ ּת ѻ. ╪ᵑ 

─ ἌѤ ױḲґ╙ ╪↔  ₰Ṉ  Ḣᾋ╪ ὡ♠

╪̆, ˿↕⁄ ӻג ὡ  ᵰ ᵚᾅ Ӯ╙ Ợ↔

˭ ӈѻ. (Magne, 2012) 

Zaruba(2012)Ӯ╥ ⁷̯⁄ ӻᵎᶔ, ҉ ὥᾏ╘ 

Ἕגḉ╙ ͤ╘ ỮῷֿפỮ⁄ ᵡֿב╙ ӎ‴╙ ԅ₮ 

ẋ̪ᾎ, marginal integrities ʺ ԑ‡ּתּת ΏѤѻ

̆ ѻ.  Ferrari(2017)Ѥ CMR Ѳ⁄ ҍ  ᶷ

̆ ⁄Ἄ ╪ Ѳ╙ ּתּת ˞Ϯ ḙҍ Ѥ ̓

♠╬ ͐˞Ѥ ῷֹו ′ѻ̆ Ḝ ѻ. Ferrari(2018)

╘ ╪  12ˌ∩╥ controlled trial ⁄ἌѤ CMR 

Ѳ╪ sensitive-technique╪תּ ̆ג♠ ₄ѻ. 

⁴͙ἌѤ CMR Ѳ╙ ᾎ ̆ ╬Ữ̓ ᾅ

╙ Ἄ ὡṓ  ╪ᾅᵑ , ₉ּתἛ▓Ѥ ˺

̓ᵑ ˌὡ ▓Ѥ Ḣḹ╙ ἵ ╙‫ ˳ѻ. 
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Ṓᴚ 

 .ᴗ Iשּ

 

[͎ᵝ 1] ὥ♣ Ợֿב 

 

[͎ᵝ 2] ὥ♣ ̪╫ḢỢἐ 

29Ἕ ⁴Ἓ╪ ỮῸ↕ ῷ Ṩ─╥ ╛ᾏᶹ Ϧ▐

∟ἵᴛ Ͽל ╙ ₄ѻ[͎ᵝ 1]. ▐ỮˤỢ ḓ ̪╫

(bitewing)ḢỢἐ[͎ᵝ 2] ₅ˤỢ , ỮῸⱠ2ἵ

̯ (#15)╥ ͙Ⱶ ὡṓᶹ╥ ͐∟ᾔ Ữῷֿפ╙ 

Ḹ  ╪ ↕ᾏ╙ ֿבѾ ₄ѻ. ῷ╥ ᴮ ₪Ἢ, 

₉ ⁄ ҍ Ἄ Ữ╥ ₄̆, ▫Ѥ ᾔḈἛ╙ ̆

ᴎ  Ἕגḉ ג⇔ ὡṓ ᴮᵑ ˺♬ ₄ѻ.  

 

 

[͎ᵝ 3] 

 

[͎ᵝ 4] ױḲґ ˶ᵙ 

̰ἵᵡ ⁄ ͙Ⱶ ὡṓᶹ╙ Ⱡ˞  ↕ᾏ╙ Ⱡ

˞ ѻ.[͎ᵝ 3] ͐ᾔ̓ ∟ᾔṨ╥ ὡṓᶹ ᵡֿב╪ 

╘⁷ ⁄ ─  ˦╖ᴛ Ṓ₄╖ḃᴛ, Ἕגḉ 

♪ Ữ̓ ◓Ͽ∟ ᾎ╬ ╥⇔ג ╪ ‡ᴎ∂ ˦╖

ᴛ ѾӇ‴ѻ. ױḲґ̓ ᾒ ᵰӬ╙ ╪↔ ⁴ 

ˠ♣ Я ╙בᵡֿ ╥פֿ ᾎ ѻ[͎ᵝ 4]. 

 

[͎ᵝ 5] ᵰ ᵚᾅ₮ ּת ♠↔ 



10 

 

 

[͎ᵝ 6] CMR 

Ḳґ Ḣᾋ̓ ˶ᵙ ⁄ ᵰױ ᵚᾅ₮ ּתᵑ ╪

↔ ⁴ ͐∟ᾔ ˿Ṩ⁄ ᴆֿב ὡṓ╙ ᾎ ₄

ѻ.[͎ᵝ 5] ╪  ᴆֿבỮ⁄ ꜙṒ ᶹ╥ 

preparation ᵡֿב╙ Ἓ ⁴ CMR╙ ᾎ ₄

ѻ.[͎ᵝ 6] 

 

[͎ᵝ 7] Ἕגḉ ג⇔ ♪  

 

[͎ᵝ 8] ὥ  ̪╫ḢỢἐ 

╪  ḹ╖ᴛ ╬Ữ Ӧ ̆, Ἕגḉ ג⇔╙ 

♪ ѻ.[͎ᵝ 7] ὥ  ḢỢἐỮ #15 ῷ╥ ͐

∟ᾔṨ⁄ ḢỢἐ Ṭ ̓Ữ╥ ︢ᴆֿב╖ᴛ Ṓ

ᶹ ᵡֿב ─ ʺ ̪ ᶔ[supragigival] ╖ᴛ ◓

─  Ӈ‡ ▓Ѥ ˦╙ ╬  ὡ ▓ѻ.[͎ᵝ 8] 

 

 ᴗ IIשּ

 

[͎ᵝ 9] ֿב ̪╫ḢỢἐ 

 

[͎ᵝ 10] ͐̕ ᴮ ᾎ  

26Ἕ╥ ⁴Ἓ ▫ʺ ỮῸꜝ ̯ Ṩ╥ ҿ ל ╙

ἵᴛ Ͽ∟ ₄ѻ. ḢỢἐ ˤỢ₮ ▐ỮˤỢ  #26

ῷ╥ Ữῷֿפ↕ᾏ╖ᴛ ╬  ὡ₀╙ ֿבѾ ₄

ѻ. ͐̕ ᴮ ᾎ ╬ ╙˦ Ữ╪ ˌἐӇѤשּ 

 , ᾅ ᵎתּ  ╙ ѱῷ ג⇔ ὡṓ ᴮ

ᵑ ́ ₄ѻ. [͎ᵝ 10] 
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[͎ᵝ 11] ∟ᾔṨ ↕ᾏⱠ˞ 

 

[͎ᵝ 12] ױḲґ Ḣᾋ  ᵰ ᵚᾅ ♠↔ 

∟ᾔ↕ᾏ Ⱡ˞ Ӛ Ṓ ᶹ╥ ᵡֿ⁷╘ ╪ב ᴛ 

─ ˭ Ӈ‡, ̯ˆ ᾅ ╥ ‡ᴎ∑̓ ♪ ᾎ ᾎ

ᶋ  Ⱡ˞╥ ‡ᴎ∑╪ ₉ỮӇ‴ѻ. [͎ᵝ 11] ױ

Ḳґ╖ᴛ ˶ᵙ ̆ Ḣᾋ ⁄ ᵰ ᵚᾅ₮ ּתᵑ 

Ợ↔ ⁴ ◓╥ ∟ᾔᵡֿב╙ ᶘ ˭ Я ᾎ

ѻ. [͎ᵝ 12] 

 

[͎ᵝ 13] ︢ ᴆֿב╙ ╪↔  ♣ 

 

[͎ᵝ 14] CMR ᾎ   ̯ˆϿ ᾅ  

╪  Ḣᾋ ⁄ Ữῷֿפ ♪ Ⱡ₮ ᴆֿב╙ ╪↔ ⁴ 

∟ᾔṨ ♣╙ ᾎ ₄ѻ. [͎ᵝ 13] ױḲґ╙ 

תּ┬ ᴛ supragigiv alᴛ prepration ╙ ᾎ

₄ѻ. ◓ Ἓӈ ∟ᾔ finishing line ╘ ᴆֿבỮ⁄ ─

ѻ. ᵡֿב╥ ˿́ʺ ᶘ ⁴ ᾅ ╪ ♬

˭ Ӊ ὡ ▓‴ѻ. [͎ᵝ 14] 

 

[͎ᵝ 15] ּתᵎ ѱῷ ג⇔ ὡṓ 

 

[͎ᵝ 16] ὥ  ̪╫ḢỢἐ 
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ḹ⁄ ╥ Ἄ self-adhesive cementᵑ Ợ↔ ⁴ 

ᵎתּ ѱῷ ὡṓᶹ╙ ♪ ₄ѻ. ᵡֿב╪ ╘Ṓ

ѻ иῷⱨἌ ■⁴ ᾎᶋ  Ⱡ˞⁄ ‡ᴎ∑╪ ′‴

ѻ. ∟ᾔṨ╥ ּתᵎ ѱῷ Ḣ⁄ ᴆֿב ♣╪ ̕

ӈѻ. [͎ᵝ 16] 

 

˷ᴚ 

ʼ♪ὡṓ╥ ˿↕, ֹו♪ ὡṓ⁄ ẋ  ˆ  ◓ᴮ

ᵑ Ợ↔  ὡ ▓̆, ͙̑̓♬╙ Ἄ ὥ▫╥ 

‡ ╬ ,ᵣתּ .ὡ ▓Ѥ ◑♩╪ ▓ѻ ▀ת ╙▐

Ữ Ӧ̓ ♪ ʼ ̓♬╪ ʺӇᶔאַ Ѥג╪♬̓

Ἄ ₡ᵆʺ ḛỸ  ὡ ▓Ѥ ʺѫἛҵ ֿבѻ. ╪ױ

 ₡ᵆ╥ ʺѫἛ╘ ͤ˭ ἒ♬ӇѤ ᵡֿ̓ב ̕ᴐ

╪ ▓Ѥ ˿↕ʺ ᵤ╖ḃᴛ CMR Ѳ╙ ╪↔

ᶔ, ΅ ᾒ ╥ ʺѫἛ╙ ת╪ᶔἌ Ό♣ ˭ ὡ

ṓ╙  ὡ ▓ѻ. 

CMR Ѳ╥ ᾔ╘ ױḲґ╙ ╪↔  ˶ᵙ

₮ Ḣᾋ╙ ₰Ṉ ˭ Ѥ ˦⁄ ▓ѻ. ή⇔ ╪ᾅ

Ṩ ↔♠ ╙Ḳґױ  ᶔἌ ˶ᵙ⁄ ╫ὢ  ,ᶔתּ

ṓ◌ ̆ ҵ♣♠╬ ╪ᾅ⁄ҵ ױḲґ╙ ̓♠

╖ᴛ Ợ↔  ὡ ▓˭ Ӊ ˦╪ѻ.  

 

̃ᶴ  

ḖἛ . All about ṓ ᴆֿ̓ב ᾔḈὡṓ. Ἄ∂:̱ ▫  

         Ợ; 2017 

˿͋. Υ ῼῷ‒  ♪ ̓ ᾔḈὡṓ╥ ▐Ữ. 2 .  

          Ἄ∂:ᶘᶷ Ợ; 2017 

Dietschi, D. and Spreafico, R., 1998. Current 

 clinical concepts fo r adhesive 

cementation of tooth -colored posterior 

restorations. Practical Periodontics and 

Aesthetic Dentistry , 10, pp.47-54. 

Ferrari, M., Koken, S., Grandini, S., Cagidiaco, E.F., 

 Joda, T. and Discepoli, N., 2018. 

Influence of cervical margin relocation 

(CMR) on periodontal health: 12 -month 

results of a controlled trial.  Journal of 

dentistry , 69, pp.70-76. 

Juloski, J., Kºken, S. and Ferrari, M., 2018.  

Cervical margin relocation in indirect 

adhesive restorations: A literature 

review. Journal of prosthodonti c 

research, 62(3), pp.273-280. 

Magne, P. and Spreafico, R.C., 2012. Deep  

margin elevation: a paradigm shift. Am 

J Esthet Dent, 2(2), pp.86-96.  

Roberson TM, Heyman H, Swift EJ. SturdevantŚs art 

 and science of operative dentistry. 4th ed. 

St Louis: Mosby; 2002. 

Zaruba, M., Gºhring, T.N., Wegehaupt, F.J. and  

Attin, T., 2013. Influence of a proximal 

margin elevation technique on marginal 

adaptation of ceramic inlays. Acta 

Odontologica Scandinavica, 71(2), 

pp.317-324. 
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♆ ṥ №ừ╓ᴘ ╩  Ṑ◄ ̒- ͍ ♇╖ ̧♩♅ ♩ ὢ╖ ╧↑ ⁭ ᴫ  ᴔצּ 

 

╪⁷  

˿ ҍ ̪ ̓ṒⱵ ̪ᾒ  

E-mail: khcons2016@naver.com 

 

ᴙ 

ῷ ΩỮ╥ Ṫᵆ ַא Andreason Ṫᵆ⁄ ӻᵎᶔ 

ḹפֿך ♥, ḹפֿך-Ữῷֿפ ♥( ὡ Я  ′Ѥ 

̕ ♥), ḹפֿך-Ữῷֿפ- ὡ ♥( ὡ Я  

ҿḙ  ̕ ♥), Ѿὣ ̕- ͐ ♥( ὡ 

Я  ′Ѥ ̕- ͐ ♥), ṓ◌ ̕- ͐ 

♥( ὡ Я  ▓Ѥ ̕- ͐ ♥), ͐ ♥ 

╖ᴛ Ϯя ὡ ▓ѻ.  

ῷ ΩỮ⁄Ἄ ♣ Ṩ╥ ṓ◌ ̕- ͐ 

♥╘ 18 - 20% ╥ ẍҵᴛ ḛỸ ѻ. ̖♠╬ 

♥♠ Ѿ̓בֿ  ᴮ́ ╘ ṓ◌ ̕- ͐ 

♥╙ ᴮ Ѥҥ ὡ♠╪ѻ. ̕- ͐ 

♥╘ ╘⁷ ⁄ ─  ♥ἐ╖ᴛ ╬  ͐̕, 

ὡṓ, ל♠╬ ̕♩⁄Ἄ ֿבѾ ḓ ᴮʺ 

⅝ ѻ. 2012Ц IADT⁄Ἄ Ⱡᾎ  ̕- ͐ 

♥╥ ᴮ ʺ╪ӥג╬⁄ ӻᵎᶔ, ᶀ♇ 

♥ ╙ Ⱡ˞ ̆ ♥ἐ╥ ─ ᵑ ╬ ѻ. 

ᵣ– ḛ ᵑ ˺♬ ѻᶔ single tooth implant ᵑ 

̆ᴎ  Ṗ ὡ ▓ѻ. ṒⱵ ͙ᴛ ˺♬  ˿↕⁄Ѥ 

̕ ⁷◑ὥ, Ὠ♠ ♬ ὥ, ̪♬♠ ♬ ὥ╙ 

̆ᴎ  ὡ ▓ѻ.   

̪♬♠ ♬ ὥ(Forced eruption) ╘ ̪♬ᴏ 

╖ᴛ ͐ѾṨ ♥ ╙ ╘⁷Ữ╖ᴛ ╪ҿᾎ Ѥ 

˦╪ѻ. ╪ ᴮѤ 1973Ц Heithersay⁄ ╥  

ἵˌӈ ˦╖ᴛ, ͐ ˿Ṩ 1/3Ṩ─╥ ♥╪ 

▓Ѥ ῷ⁄Ἄ ᵤ╘ ‚╥ ̕ ⁷◑ὥ╪ 

⅝̯ӇѤ ˿↕ ꜜ╘ ҍΌ╪ Ӊ ὡ ▓ѻ. ♬ ╙ 

 Ṓ ᶹ╥ ṉ⁷╙ ֿפ╥ ˠ♣  Ṩ─⁄ 

─ ᾎ  ὡ ▓╖ᶒ, ͌▀  ╘ ᵑ 

ᾎתּ┬  ᾔḈἛ╙ Ữᾎ  ὡ ▓ѻ. ֞  

ⱳ̊╥ ̆˿╙ ἸỮᾎ  ╥̕ ,Ώ̆ תּ

 ᵑתּתּ̊ ╥Ӈᶒ, ╬♪ ῷתּ┬ ʺ╪͝

Ἰ – ╥ΏѤѻ. 35~60g תּ  ╙ ʺ ⁴ 

ῷᵑ ♬ ᾎ ᶔ לⱳֹוҵ ҿḙӇ‡ 

♬ Ӈ͙ ԅᶷ⁄ ╘̓ ̊╥ ◓ Ἓ╪ ҿᾎ⁄ 

Ϯ ϱѻ.  

̕- ͐ ♥ ῷ╥ ὡṓᾎ ̆ᴎ  Ợ ╘ 

ѻ╛̓ ˉѻ. ↕ἐ 2mm╥ Ỹᶹ ♠ ˿╙ 

Ḹ Ώҵᴜ Ṓ תּ ᶹ╙ Ⱡ▬ ‒ ѻ. ֞ , 

ꜙ Ṓ ᶹ╘ ferrule╙ Ṓ  ὡ ▓‡‒ ᶒ, 

ῷ╥ crown-root ratio Ѥ ἵ  1:1╪ Ӈ‡‒ 

̆ ╪Ṓѻ crown portion ╪  ˿↕⁄Ѥ 

₉ ♬ Ώѻ. ῷ תּꜜ ʺ ᾎ ͐╥ ͐∟ᾔ 

ˁἵ ╪˿וֹ ͙ ԅᶷ⁄ ῷỢ╪ ̑ʼ╪ ֿפ 

ὡ ▓‡ Ṓ ᶹ Ⱡ▬ ᾎ ל╥ʺ ⅝ ѻ. 

 

Ἁᴚ 

╪Ḵ ṓ◌ ̕-  ᴗ⁄Ἄ, ῷᵑשּ ╥♥ ͐

ṒⱵ ͙ ─  ̪♬♠ ♬ ὥ̓ Ὠ♠ ♬ ὥ╙ 

ᴮ ₪Ἢ╖ᴛ ̆ᴎ ₄ѻ. Ὠ♠ ♬ ὥ╘ 

ᴮ ͙ʼ╪ ╖ᶒ, ῷ╥ ─ ᵑ Ό♬♠╖ᴛ 

תּ┬  ὡ ▓Ѥ ◑♩╪ ▓╖Ϯ ͐ ὡ ḓ ל 

ⱳֹו ṉ⁷Ṩ╥ ἸỮ ʺѫἛ╪ Ⱶ◓ ѻ. ̪♬♠ 

♬ ὥ╘ ╪ױ  Ѿ♩╙ Ṓ₰  ὡ ▓╖Ϯ, 

ᴮ͙ʼ╪ ͝ѻѤ Ѿ♩╪ ▓ѻ. ṕ ּשᴗ⁄ἌѤ 

ᾔḈ♠ ⅝̯ʺ  20ҍ ⁴▫ ▫╬ ♩╙ 

̆ᴎ ⁴, ̪♬♠ ♬ ὥ ᾎ ̯ˌ ╖ᴛ 

₮╪‡ᵑ ừ░ ⁴ ͛ ᴮ͙ʼ ҿΌ ҍ ╥ 

ᾔḈἛ╙ ┬ּת ₄ѻ.  

 

 ᴔצּ

26Ἕ ⁴▫ ▫ʺ ́Ѿ⁄Ἄ Е‡ⱨ  ѱʺ 

ẖּ̆ת ṨױⱭѻѤ לἵᴛ ˿ ҍ ̪ ̓Ṏ∟ 

̓ ṒⱵ̓⁄ Ͽ∟ ₄ѻ. ♣ϳ ṕ∟ ╞͕ᾒ╙ 
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˿┬ ⁴ #11 ῷ ◓ᾏ  ᴆֿבˆἐ̆♬ ᾎ  

Ữ ₄ѻ. ╪  ᵣ  ╥̓♠ ͙₿ᴏ╘ ′‴ѻ.  

 

1. ̬ϼ ḟởἍ ởּש  

 

<͎ᵝ1> ֿב ͐Ѿ ḢỢἐ Ợֿב 

 ʺἌ #11 ῷ⁄בѾ ḢỢἐ Ợֿ͐ בֿ

◓─ ᴛ ◓ᾏӈ ˦╙ ╬  ὡ ▓╖ᶒ, #12 

ῷѤ subluxation Ӈ‴ѻ. #21 ῷ⁄ ҍ ⁴ 

╘⁷ ᴛ ♥ἐ╪ ⁷◑ ӈ ˦╪ ̕ ӈѻ.  

 

2. ▄ừˡở  

 

 

<͎ᵝ2> ֿב ▐Ữ Ợֿב 

 #21 ῷ⁄ ҍ ⁴ ♥  Ⱡ˞ᾎ ̯ˌ ╖ᴛ 

╘⁷  2.5mm⁄ ♥ἐ╪ ─  ˦╙ ╬  

ὡ ▓‴ѻ. #12, 13 ῷѤ ̕╥ ♥Ѿ ╪ ♥ 

ӈ ˦╙ ̕  ὡ ▓ѻ.  

 

  ѻשּ .3

#13 : ὡЯ  ′Ѥ ̕ ♥  

#12 : ὡЯ  ′Ѥ ̕ ♥ & ῷ ̯ 

#11 : ῷ ₰♣ ̯ 

#21 : ṓ◌ ̕- ͐ ♥ 

♣ Ṩ ˌḢ̪   

 

 

 

 

<͎ᵝ3> ♣ Ṩ ˌḢ̪  

 

4. ᴫ˾  

◓ᾏ  ῷ╬ #11⁄ ҍ ἌѤ ͐̕ ᴮ  

ᴆֿב ‡ ὡṓ╙ ́ ̆, Ỹ ᴏ╙ Ữᾒ  #12, 

#13 ῷҵ ͐̕ ᴮ ḓ ᴆֿב ‡ὡṓ, ♥Ѿ  

♥ Ṩ─╥ ṓ ᴆֿב ὡṓ ́ ₄ѻ.  ṓ◌ 

̕- ͐ ♥╬ #21 ῷ⁄ ҍ ἌѤ ♣ Ṩ 

ˌḢ̪ ╬ ♩╙ ╪↔ ⁴ ᴮ͙ʼ ҿΌ ҍ  

ᾔḈἛ╙ ┬ּתᾎ ─ ͙ל   palatal splintᵑ  

╪↔  ̪♬♠ ♬ ὥ╙ ́ ₄ѻ. Ϯᵾּת 

♣ Ṩ Ữ,  ῷө⁄ ҍ ⁴Ѥ ͙ל♠╬ F/U╙ 

ᾎ ͙ᴛ ₄ѻ.  

 

<͎ᵝ4>palatal splint Ⱡ▬ 

 

5. ᴫ̐♩ 

(a)                           (b) 

<͎ᵝ5> ̪♬♠ ♬ ὥ ᾎ▬ 

#11 ῷѤ ͐̕ ᴮ ₰ᴮ  SDR̓  Z350 

A2ᵑ ╪↔  ‡ ὡṓ ₄╖ᶒ, #21 ῷѤ 

͐̕ ᴮ ₰ᴮ  ̪♬♠ ♬ ὥ╙ ᾎ ₄ѻ. 

͐̕ ♣  ZPCŋ  ╪↔ ⁴ hook╙ ̆♬ 

ᾎ ̆, palatal splint ᵑ ┬ּתᾎ   power 

 #13 #12 #11 #21 #22 #23 

P/R + +  +  +  - - 

Mo  R.W.S 

EPT - - - - +  +  
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chain╙ ╪↔ ⁴ ♬ ᴏ╙ ʺ ₄ѻ.(͎ ᵝ5-a) 

#11 ῷѤ ◓ᾏ  ┬ ӈ Ữ ₄̆, ╪˦╘ 

ˆᴏ  ̆♬∟╖ᴛ ʼלӇ‡ ↕ ╖ᴛѤ #11 

ῷ ˌ, ꜝ ╖ᴛ #22, #23 ӎˌ ῷ╥ 

̆♬∟╙ Ợ↔ ⁴ ♬ ᴏ╙ ʺ ₄ѻ. ὣ ⁪ 

Ceram-X A2ᵑ ╪↔  ▐ᾎὡṓ╖ᴛ ҍ  

ᾔḈἛ╙ ┬ּת ᾎ ѻ.(͎ᵝ5-b)  

(a)                                           

(b) 

 

 

(c) 

<͎ᵝ6> ̪♬♠ ♬ ὥ 1ל  CK    

̪♬♠ ♬ ὥ ᾎ Ữ♠, ḢỢἐ▐  ל1   

♠╖ᴛ 2.0mm╥ ♬ ╪ ▀‡Ϲ╛╙ ╬ ₄ѻ. 

(͎ᵝ6-a,b) Ceram-X A2ᵑ Ợ↔ ⁴ ὣ  ᴆֿב╥ 

ᵑ ⱳ♬ ₄ѻ. (͎ᵝ6-c) 

              (a)    

             (b) 

 

 

  (c) 

<͎ᵝ7> ̪♬♠ ♬ ὥ 2ל  CK 

♬ 1.5mm җ , ל2  Ӈ‡  3.5mm╥ 

♬ ╬ ╙װ ₄ѻ. (͎ᵝ7-a,b) palatal 

splint₮ hook╙ Ⱡ˞ ̆ SDR̓  Z350 A2 ᵑ 

╪↔  ‡ ὡṓ ₄ѻ. ὣ  ᴆֿב ᵑ 

ⱳ♬  , ̯ˌ ◑תּ┬  ᵑ ◑ ̆ 2Ҁ╥ 

  .ʼ╙ ʺⱭѻ͙תּ┬

<͎ᵝ8> #12,13 

ṓ ᴆֿב ὡṓ 

 ʼ ҿΌ͙תּ┬ 

#12,13 ῷ⁄ ҍ  

͐̕ ᴮ   ‡ ὡṓ 

₄̆, ♥Ѿ  

♥ ⁄ ṓ  ᴆֿב ὡṓ 

בֿ ₄ѻ. ̪♬♠ 

♬ ὥ╙ ᾎ  #21 

ῷ⁄ Ṩ ╘╥ ҿḙ 

♬ ╪ ̕ Ӈ‡, ̕⁷◑ὥ ─  ⁄̓ל 

╥ᴧ ₄ѻ.  

   (a)                             (b) 

<͎ᵝ9> 

̕⁷◑ὥ 3ל , Ό♬ӈ ╘ ᵑ Ṓ⁴ E-

max Crown╙ ─  ῷ Ἓ ḓ ╬Ữ Ӧ 

(͎ᵝ9-a) ̆ ▐ᾎ ῷ Ⱡ▬ ₄ѻ. (͎ᵝ9-b) 

 

 

 

 

 

 

<͎ᵝ10> E-max 

Crown ꜙὡṓ  Ợֿב 

ꜙ ᴮ ꜙᴮ , ҉ ῷ₮ ╬♪ ⁄ 

ҍ ̕ ̓˿ ╬♠͙ל ⁴   .ѻ╪אַ 

ᴚ 

ṕ ּשᴗ⁄Ἄ ᴀ ̪♬♠ ♬ ὥ ᾎ splintᵑ 

̯ˌ ╖ᴛ ◑ Ѥ ˦⁄Ѥ ѻ╛̓ ˉ╘ ◑♩╪ 


