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Intraocular Lenses

                   π“¬·æ∑¬å™‘π ÿμ Õ√ÿ≥“°Ÿ√

ºŸâ™à«¬»“ μ√“®“√¬å π“¬·æ∑¬å≥«æ≈ °“≠®π“√—≥¬å

¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬∏√√¡»“ μ√å

ªí®®ÿ∫—π«‘∑¬“°“√„π°“√ºà“μ—¥μâÕ°√–®°‰¥â

°â“«√ÿ¥Àπâ“‰ª¡“° ¡’°“√§‘¥§âπ‡∑§‚π‚≈¬’∑’Ë™à«¬

„Àâ°“√ºà“μ—¥‰¥âº≈¥’¡“°¢÷Èπ º≈ ”‡√Á®¢Õß°“√ºà“μ—¥

πÕ°®“°‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√ºà“μ—¥·≈â« ‡≈π å·°â«μ“

‡∑’¬¡ (intraocular lens, IOL) °Á‡ªìπÕ’°Àπ÷Ëßªí®®—¬∑’Ë

¡’º≈μàÕ°“√¡Õß‡ÀÁπ∑’Ë§¡™—¥À≈—ßºà“μ—¥ ‡≈π å·°â«μ“

‡∑’¬¡„πªí®®ÿ∫—π¡’À≈“¬™π‘¥ ´÷Ëß “¡“√∂π”¡“‡≈◊Õ°

„™â„Àâ‡À¡“– ¡„πºŸâªÉ«¬·μà≈–§π‰¥â

‡≈π å·°â«μ“‡∑’¬¡‰¥â¡’°“√„™âμ—Èß·μàªï §.».

1949 Harold Ridley ®—°…ÿ·æ∑¬å™“«Õ—ß°ƒ…‰¥â√—∫

°“√∫—π∑÷°«à“‡ªìπ®—°…ÿ·æ∑¬å∑’Ë„ à‡≈π å·°â«μ“‡∑’¬¡

‰¥â ”‡√Á®‡ªìπ§π·√° ‚¥¬„π™à«ß ß§√“¡‚≈°§√—Èß∑’Ë 2

Harold ‰¥â√—°…“π—°∫‘π√∫∑’Ë‰¥â√—∫∫“¥‡®Á∫®“°°“√

√–‡∫‘¥·≈â«¡’™‘Èπ à«π¢Õß°√–®°§√Õ∫∑’Ëπ—Ëßπ—°∫‘π∑–≈ÿ

Ωíß„π≈Ÿ°μ“ ·≈– —ß‡°μ«à“™‘Èπ à«π¥—ß°≈à“«´÷Ëß∑”¡“®“°

PMMA (polymethylmethacrylate) ‰¡à§àÕ¬°àÕ„Àâ‡°‘¥

°“√Õ—°‡ ∫·≈–‰¡à¡’ªØ‘°‘√‘¬“μàÕμâ“π (rejection) À≈—ß

®“°π—Èπ Harold ®÷ß‰¥âπ”¢âÕ —ß‡°μπ’È¡“ª√–¥‘…∞å‡ªìπ

‡≈π å·°â«μ“‡∑’¬¡Õ—π·√°´÷Ëß∑”¡“®“° PMMA ¡’

≈—°…≥– disc shape „π™à«ß·√°º≈°“√√—°…“¬—ß‰¡à¥’

π—° ‡π◊ËÕß®“°¬—ß¡’º≈·∑√°´âÕπμà“ßÊ ·μà°Á‰¥â¡’°“√

æ—≤π“‡√◊ËÕ¬¡“®π∂÷ßªí®®ÿ∫—π

IOL component

1. Optic ‡ªìπ à«π∑’Ë∑”Àπâ“∑’Ë ‡ªìπ‡≈π å

À—°‡À· ß„Àâμ°‰ª∫π®Õμ“ (retina) ¢ÕßºŸâªÉ«¬

2. Haptic ‡ªìπ à«π¢“¢Õß IOL ÷́Ëß¬◊ËπÕÕ°

®“°μ—« optic ‰ª§È”¬—π°—∫ à«πμà“ßÊ „πμ“‡æ◊ËÕ„Àâ

‡≈π å·°â«μ“‡∑’¬¡Õ¬Ÿà°—∫∑’Ë

Materials Used in Intraocular Lenses

ªí®®ÿ∫—π¡’«— ¥ÿ∑’Ëπ”¡“„™â∑” IOL À≈“¬™π‘¥

´÷Ëß¡’§ÿ≥ ¡∫—μ‘‡ªìπ¢âÕ¥’¢âÕ¥âÕ¬·μ°μà“ß°—π ·≈–¬—ß

‰¡à¡’«— ¥ÿ„¥∑’Ë∂◊Õ«à“¡’§ÿ≥ ¡∫—μ‘∑’Ë¥’‡≈‘»‡ªìπ ideal

material  ”À√—∫π”¡“„™âº≈‘μ‡ªìπ IOL §ÿ≥ ¡∫—μ‘∑’Ë¥’

‡≈‘»§«√¡’≈—°…≥–¥—ßπ’È

1. ¡’§ÿ≥ ¡∫—μ‘„π°“√À—°‡À· ß∑’Ë¥’ (high

optical quality)

2. ¡’¥—™π’„π°“√À—°‡À· ß∑’Ë¥’ (high index of

refraction)

3. ¡’πÈ”Àπ—°‡∫“ (light weight)

4. ¡’§«“¡§ß∑π (durability)

5. ¡’§«“¡ßà“¬„π°“√º≈‘μ (ease of manu-

facture)

6. ‰¡à°àÕ„Àâ‡°‘¥°“√Õ—°‡ ∫„π≈Ÿ°μ“ (lack of

inflammatory reaction)

7. ‰¡à°àÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“∑“ß¿Ÿ¡‘§ÿâ¡°—π (lack

of antigenicity)
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8. ‰¡à‡ªìπ “√°àÕ¡–‡√Áß (lack of carcinoge-

nicity)

9.  “¡“√∂∑”§«“¡ –Õ“¥‚¥¬«‘∏’ª≈Õ¥‡™◊ÈÕ

(ease of sterilization)

Optical Material

«— ¥ÿ∑’Ëπ”¡“„™â‡ªìπ‡≈π å·°â«μ“‡∑’¬¡ à«π

Optic §◊Õ

1. Polymethylmethacrylate (PMMA)

PMMA ‡ªìπ polymer ¢Õß methy-

lmethacrylate monomer ´÷Ëß¡’§«“¡·¢Áß „  · ß

 “¡“√∂ºà“π‰¥â¥’  ( t ransparency) ·≈–¡’

§ÿ≥ ¡∫—μ‘∑’Ë‡À¡“– ¡„π¢—ÈπμÕπμà“ßÊ ¢Õß°“√º≈‘μ

IOL ‡™àπ injection molding, lathing ·≈– polishing

¢âÕ¥’

1. ‰¡à¡’°“√°√–μÿâπ√–∫∫ complement

2. ‰¡à¡’°“√°√–μÿâπ chemotaxis ¢Õß‡¡Á¥

‡≈◊Õ¥¢“«

3. ¡’§à“¥—™π’„π°“√À—°‡À· ß Ÿß (high index

of refraction = 1.49) ∑”„Àâ‡≈π å¡’¢π“¥∫“ß

4. ¡’§ÿ≥ ¡∫—μ‘∑’Ë‡À¡“– ¡„π°“√º≈‘μ

5. ¡’§«“¡·¢Áß (hardness) ́ ÷Ëß “¡“√∂„ à·∫∫

piggyback ‚¥¬‰¡à ∑”„Àâ‡°‘¥ optical degra-

dation

¢âÕ‡ ’¬

1. monomer ¢Õß PMMA (´÷ËßÕ“®À≈ß

‡À≈◊Õ·≈–À≈ÿ¥ÕÕ°¡“®“° PMMA „π¢—ÈπμÕπ°“√º≈‘μ

À√◊ÕÀ≈—ß®“°°“√¬‘ß laser capsulotomy) Õ“®°àÕ„Àâ‡°‘¥

toxic‰¥â

2. §ÿ≥ ¡∫—μ‘¢Õß PMMA Õ“®‡ª≈’Ë¬π·ª≈ß

®“°°√–∫«π°“√°“√¶à“‡™◊ÈÕ (sterilization)

3. Õ—μ√“°“√‡°‘¥∂ÿßÀÿâ¡‡≈π å¢ÿàπ (posterior

capsular opacities)  Ÿß ÿ¥ (56%) ‡¡◊ËÕ‡∑’¬∫°—∫

Silicone IOL (40%), Acrylic IOL (10%)

Õ¬à“ß‰√°Áμ“¡®“°°“√∑¥≈Õß„π —μ«å∑¥≈Õß

‡√◊ËÕß toxic ¢Õß PMMA monomer °Á¬—ß‰¡àæ∫º≈

‡ ’¬Õ¬à“ß™—¥‡®π ‡π◊ËÕß®“°æ∫«à“ monomer ¢Õß

PMMA ®–‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß‚¡‡≈°ÿ≈·≈–≈–≈“¬„ππÈ”

∑”„Àâ§«“¡‡¢â¡¢âπ„πμ“‰¡à Ÿß¡“°π—°  à«π„π‡√◊ËÕß¢Õß

YAG capsulotomy ®“°°“√∑¥≈Õß°Á‰¡àæ∫«à“‡°‘¥

ªí≠À“®“° monomer Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ·μà

°≈—∫æ∫ªí≠À“‡π◊ËÕß®“°°“√¬‘ß‡≈‡´Õ√å¡“°°«à“ PMMA

IOL ¡’§ÿ≥ ¡∫—μ‘¬Õ¡„Àâ· ßºà“π‰¥â„π spectrum ∑’Ë

°«â“ß°«à“‡≈π å∏√√¡™“μ‘ (human crystalline lens)

∑”„Àâ®Õμ“ (retina) ‰¥â√—∫ UV light ¡“°¢÷Èπ ‡°‘¥ retinal

damage ‰¥â ¥—ßπ—Èπ®÷ß¡’°“√ªÑÕß°—π‚¥¬°“√„ à UV

absorbing material ‡æ‘Ë¡‡¢â“‰ª°—∫ PMMA optics ·μà

‡π◊ËÕß®“° PMMA ¡’¢âÕ¥’¡“°°«à“¢âÕ‡ ’¬ ®÷ß‡ªìπ«— ¥ÿ

∑’Ë‰¥â√—∫§«“¡π‘¬¡„π°“√„™â∑” IOL ¡“μ—Èß·μàÕ¥’μ

®π∂÷ßªí®®ÿ∫—π

2. Glass

¢âÕ¥’

1. ¡’§ÿ≥ ¡∫—μ‘„π°“√À—°‡À· ß (optical

advantage) ‰¥â¥’°«à“ PMMA

2.  “¡“√∂∑”§«“¡ –Õ“¥¶à“‡™◊ÈÕ‰¥â‚¥¬«‘∏’

autoclave

¢âÕ‡ ’¬

1. ¡’πÈ”Àπ—°¡“° (high weight)

2. Õ“®æ∫√Õ¬·μ° (cracking) „πμ—«‡≈π å

‰¥âÀ≈—ß°“√¬‘ß‡≈‡´Õ√å Nd : YAG capsulotomy

ªí≠À“‡√◊ËÕßπÈ”Àπ—° “¡“√∂·°â‰¥â¥â«¬ high

refractive index glass ·μà‡π◊ËÕß®“°ªí≠À“‡√◊ËÕß

√Õ¬·μ°∑’ËÕ“®æ∫‰¥âÀ≈—ß¬‘ß‡≈‡´Õ√å ®÷ß∑”„Àâ IOL ™π‘¥

π’È‰¡à‰¥â√—∫π‘¬¡ ·≈–À“¬‰ª®“°μ≈“¥„π∑’Ë ÿ¥
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3. Silicone

Silicone ‡ªìπ soft material ∑’Ë¡’°“√æ—≤π“

¡“∑”‡ªìπ‡≈π å·°â«μ“‡∑’¬¡™π‘¥æ—∫‰¥â μ—« silicone ¡’

§ÿ≥ ¡∫—μ‘‡ªìπ hydrophobic ¡’§à“¥—™π’°“√À—°‡À· ß

(refractive index) ‡∑à“°—∫ 1.41 ∂÷ß 1.47

¢âÕ¥’

1. ¡’§«“¡π‘Ë¡  “¡“√∂æ—∫‰¥â ‡À¡“– ¡

 ”À√—∫„™â„π°“√ºà“μ—¥μâÕ°√–®°·º≈‡≈Á°

2. ¡’§«“¡∑πμàÕ§«“¡√âÕπ  “¡“√∂ºà“π

°√–∫«π°“√¶à“‡™◊ÈÕ¥â«¬«‘∏’ autoclave ‰¥â

3. ‡π◊ËÕß®“°§«“¡π‘Ë¡¢Õß silicone ®÷ß≈¥

‚Õ°“ °“√‡°‘¥ trauma μàÕ intraocular structure

4. „π¢—ÈπμÕπ°“√º≈‘μ ‰¡à®”‡ªìπμâÕß¡’°“√¢—¥

(polish) ®÷ß≈¥‚Õ°“ °“√‡°‘¥ toxic ®“° polishing

compounds

¢âÕ‡ ’¬

1. ¥—™π’„π°“√À—°‡À· ßμË”°«à“ PMMA ∑”„Àâ

μ—«‡≈π å¡’§«“¡Àπ“¡“°°«à“

2. tensile strength μË” ®÷ß¡’‚Õ°“ ©’°¢“¥

‰¥âßà“¬

3. ‰¡à‡°‘¥ fibrosis ¬÷¥μ‘¥°—∫ capsule Õ“®

∑”„Àâ‡°‘¥‡≈π å‡∑’¬¡‡§≈◊ËÕπμ—« ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß

À≈—ß¬‘ß‡≈‡´Õ√å Nd : YAG capsulotomy

4.  ’¢Õßμ—«‡≈π åÕ“®¢ÿàπ‡ªìπ ’πÈ”μ“≈‰¥â ·μà

¡—°‰¡à¡’º≈μàÕ°“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬

5. ‡¡◊ËÕºŸâªÉ«¬‰¥â√—∫°“√ºà“μ—¥®Õμ“·≈–„ à

silicone oil Õ“®∑”„Àâ¥â“πÀ≈—ß¢Õß‡≈π å∑’Ë∑”®“°

silicone ¢ÿàπ‰¥â ∑”„Àâ°“√μ√«®®Õμ“À≈—ßºà“μ—¥ ∑”‰¥â

¬“°¢÷Èπ

4. Hydrogel

Hydrogel ¡’ à«πª√–°Õ∫‡ªìπ poly-hydro-

xyethylmethacrylate (HEMA) ·≈–¡’§ÿ≥ ¡∫—μ‘‡ªìπ

hydrophilic ´÷Ëß∑”„Àâ‡°‘¥Õ—πμ√“¬μàÕ™—Èπ endothelium

¢Õß°√–®°μ“‰¥âπâÕ¬°«à“«— ¥ÿÕ◊Ëπ1 hydrogel ¡’§à“

¥—™π’°“√À—°‡À· ß (refractive index) ‡∑à“°—∫ 1.43 ∂÷ß

1.47

¢âÕ¥’

μ—«‡≈π å “¡“√∂¢¬“¬μ—«‰¥â‡≈Á°πâÕ¬¿“¬

À≈—ß®“°°“√„ à‡¢â“‰ª„πμ“ ∑”„Àâ “¡“√∂„ à‡≈π å

ºà“π·º≈¢π“¥‡≈Á°‰¥â‚¥¬‰¡àμâÕßæ—∫‡≈π å·≈–‰¡àμâÕß

¢¬“¬·º≈

¢âÕ‡ ’¬

1. tensile strength μË” ¡’‚Õ°“ ©’°¢“¥‰¥â

ßà“¬ (§≈â“¬ silicone)

2. μ—«‡≈π å‰¡à‡°‘¥ªØ‘°‘√‘¬“°—∫‡π◊ÈÕ‡¬◊ËÕ¢â“ß

‡§’¬ß Õ“®¡’ pigment dispersion ‰¥â∂â“μ—«‡≈π å∂Ÿ‰∂

°—∫¡à“πμ“

3. ¡’√“¬ß“π«à“ hydrogel IOL ‡§≈◊ËÕπ‰¥â

¡“°°«à“ PMMA2 ·≈–¡’‚Õ°“ ‡§≈◊ËÕπμ—«‰ª¥â“πÀ≈—ß

(posterior dislocation) ‚¥¬‡©æ“–Õ¬à“ß¬‘ËßÀ≈—ß¬‘ß

‡≈‡´Õ√å Nd : YAG capsulotomy ·≈–¥â«¬‡Àμÿº≈

¢âÕπ’È ∑”„Àâ‡≈π å‡∑’¬¡™π‘¥π’È‰¡à‰¥â√—∫ FDA approved

5. Acrylic

Acrylic ‡ªìπ soft plastic material ∑’Ë¡’

§ÿ≥ ¡∫—μ‘πÈ”Àπ—°‡∫“ (ª√–¡“≥ 1/
2
 ¢ÕßπÈ”Àπ—°·°â«)

∑πμàÕ·√ß°√–·∑°·≈–§«“¡√âÕπ‰¥â¥’ ¡’§à“¥—™π’°“√

À—°‡À· ß Ÿß Acrylic IOL μ—«·√°∑’Ë‰¥â√—∫ US FDA

approved §◊Õ Acrysof (Alcon Surgical) ÕÕ° Ÿà

μ≈“¥„πªï §.». 1995
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¢âÕ¥’

1. ¡’§«“¡π‘Ë¡  “¡“√∂æ—∫‰¥â ‡À¡“– ¡

 ”À√—∫„™â„π°“√ºà“μ—¥μâÕ°√–®°·º≈‡≈Á° (‚¥¬‰¡à¡’

¢âÕ‡ ’¬À≈“¬Õ¬à“ß‡À¡◊Õπ silicone)

2. ¡’§ÿ≥ ¡∫—μ‘„π°“√À—°‡À· ß∑’Ë¥’‡∑à“Ê °—∫

PMMA

3. ≈¥‚Õ°“ °“√‡°‘¥∂ÿßÀÿâ¡‡≈π å¢ÿàπ ‡¡◊ËÕ

‡∑’¬∫°—∫ PMMA À√◊Õ si l icone ‡Àμÿº≈®“°

§ÿ≥ ¡∫—μ‘¢Õßμ—««— ¥ÿ‡Õß ·≈–°“√ÕÕ°·∫∫„Àâ‡≈π å

¡’¢Õ∫μ—¥ (square edge)

4. ¡’§à“¥—™π’„π°“√À—°‡À· ß Ÿß ∑”„Àâ‡≈π å

¡’¢π“¥∫“ß°«à“«— ¥ÿÕ◊Ëπ∑’Ë¡’°”≈—ß¢¬“¬‡∑à“°—π

¢âÕ‡ ’¬

1. Õ“®æ∫√Õ¬‡ªìπ«ßÊ (glistening) „πμ—«

optic ¡—°‡°‘¥„π™à«ß·√°Ê À≈—ß„ à‡≈π å ·μà¡—°‰¡à¡’

º≈μàÕ°“√¡Õß‡ÀÁπ ·≈–‰¡à¢¬“¬¢π“¥

2. ‡π◊ËÕß®“° acrylic ¡’§ÿ≥ ¡∫—μ‘„π°“√

À—°‡À· ß∑’Ë¥’ ·≈–∂Ÿ°ÕÕ°·∫∫„Àâ¡’¢Õ∫μ—¥ (square

edge) Õ“®∑”„ÀâºŸâªÉ«¬¡Õß‡ÀÁπ· ß®â“ (glare) À√◊Õ

‡ÀÁπ‡ß“ (temporal dark shadow) ‰¥â

acrylic ‡ªìπ«— ¥ÿ∑’Ë¡’®ÿ¥‡¥àπ‰¥â‡ª√’¬∫«— ¥ÿÕ◊Ëπ

À≈“¬ª√–°“√ ∑”„Àâ„πªí®®ÿ∫—π®÷ßπ‘¬¡„™â acrylic ¡“

∑”‡ªìπ IOL ¡“°∑’Ë ÿ¥

Haptic Material

1. Nylon

Nylon ¡’ à«πª√–°Õ∫‡ªìπ fiber polymer ∑’Ë

¡’ à«π repeating amide (-CONH-) À√◊Õ∑’Ë‡√’¬°«à“

Polyamides ·≈–®–∂Ÿ°‡√’¬°™◊ËÕμ“¡®”π«π§“√å∫Õπ

Õ–μÕ¡„π monomer subunits Nylon ‡ªìπ«— ¥ÿÀπ÷Ëß

∑’Ë‡§¬∂Ÿ°π”¡“„™â∑” à«π haptic ‚¥¬ nylon ∑’Ëπ‘¬¡

„™â„π°“√º≈‘μ§◊Õ nylon 6 (Perlon, Supramid) ·≈–

nylon 66 ·μà„π¿“¬À≈—ß§«“¡π‘¬¡„π°“√„™â nylon

≈¥≈ß ‡π◊ËÕß®“°æ∫ªí≠À“„π‡√◊ËÕß§«“¡∑π∑“π¢Õß

haptic ∑’Ë∑”®“° nylon πÕ°®“°π’È nylon ¬—ß¡’

§ÿ≥ ¡∫—μ‘°√–μÿâπ°√–∫«π°“√ complement ·≈–

°√–μÿâπ chemotaxis ´÷Ëß‰¡àæ∫„π PMMA ∑”„Àâ

„π¿“¬À≈—ßºŸâº≈‘μ®÷ßπ‘¬¡À—π‰ª„™â PMMA ·≈–

Polypropylene ∑” haptic ¡“°°«à“

2. Polypropylene (Prolene)

Polypropylene ‡ªìπ polymer ¢Õß propylene

(derivative of propane) §ÿ≥ ¡∫—μ‘∑“ß°“¬¿“æ

∑—Ë«‰ª§≈â“¬°—∫ nylon ·μà¡’ stretch elongation ¡“°

°«à“ ·≈–¡’§ÿ≥ ¡∫—μ‘‡ªìπ hydrophobic ∑”„Àâ¡’§«“¡

∑π∑“πμàÕ¢∫«π°“√ hydrolysis (‡¡◊ËÕ‡∑’¬∫°—∫

nylon) ∑”„Àâ‰¥â√—∫§«“¡π‘¬¡¡“°°«à“ nylon

„π¢≥–‡¥’¬«°—π polypropylene °Á¬—ß¡’¢âÕ‡ ’¬

´÷Ëßæ∫‡©æ“–„π°“√π”¡“„™âº≈‘μ IOL §◊Õ ®–∂Ÿ°

∑”„Àâ‡ ◊ËÕ¡ ¿“æ‰¥â¥â«¬· ß UV light ∑”„Àâ‡°‘¥°“√

 Ÿ≠‡ ’¬ tensile strength ·μà¡’∫“ßº≈°“√∑¥≈Õß

·π–π”«à“°“√‡ ◊ËÕ¡ ¿“æ¥—ß°≈à“«®–‡°‘¥®“° full

spectrum UV light ·μà°√–®°μ“¢Õß§π‡√“®–¬Õ¡

„Àâ· ßºà“π‡©æ“– near UV light ¥—ßπ—Èπ®“°º≈°“√

∑¥≈Õß√–¬– —ÈπÊ æ∫«à“· ß UV ¡’º≈°√–∑∫‡æ’¬ß

‡≈Á°πâÕ¬μàÕ§«“¡§ß∑π¢Õß polypropylene ¥â«¬

 “‡Àμÿπ’È polypropylene ®÷ß‰¥â√—∫§«“¡π‘¬¡π”¡“∑”

posterior chamber IOL ¡“°°«à“ anterior chamber

IOL ®“°°“√μ‘¥μ“¡„π§π‰¢â®√‘ßæ∫«à“ ¡’°“√‡ ◊ËÕ¡

 ¿“æ¢Õß Polypropylene haptic ∫â“ß·μà°Á¬—ß‰¡à

æ∫«à“‡ªìπªí≠À“ ”§—≠„π∑“ß§≈‘π‘°

3. Polyethylene

Polyethylene ¡’§ÿ≥ ¡∫—μ‘æ‘‡»…§◊Õ  “¡“√∂

∑πμàÕªØ‘°‘√‘¬“ hydrolysis ·≈–∑πμàÕ· ß UV ¡’

À≈“¬™π‘¥¬àÕ¬ ‡™àπ
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■ Polyethylene terephthalate (Dacron)

■ Polyethylene glycolterephthalate

(Mersilene) Mersilene suture ®–¡’§«“¡ÕàÕπ°«à“

polypropylene ·μà¡’§«“¡∑π∑“π (non-biodegrad-

able) π”¡“„™â ”À√—∫‡¬Á∫·º≈ºà“μ—¥μâÕ°√–®° ¡’

§ÿ≥ ¡∫—μ‘„°≈â‡§’¬ß°—∫ nylon

4. Polymethylmethacrylate (PMMA)

PMMA ‡ªìπ«— ¥ÿ∑’Ë ‰¥â√—∫§«“¡π‘¬¡¡“°

‡π◊ËÕß®“°¡’¢âÕ¥’À≈“¬Õ¬à“ß¥—ß°≈à“«¢â“ßμâπ∑—Èß„π‡√◊ËÕß

¢Õß§«“¡∑π∑“π ·≈–‰¡à§àÕ¬°√–μÿâπ complement

·≈– chemotaxis  “¡“√∂À¡ÿπ„ à„π capsular bag ‰¥â

ßà“¬°«à“«— ¥ÿÕ◊Ëπ „π™à«ßÀ≈—ß‰¥â¡’°“√æ—≤π“„Àâ¡’§«“¡

¬◊¥À¬ÿàπ¡“°¢÷Èπ ®÷ß∑”„Àâ PMMA ‡ªìπ«— ¥ÿ∑’Ë‰¥â√—∫

§«“¡π‘¬¡¡“°∑’Ë ÿ¥ ”À√—∫°“√π”¡“∑” haptic

5. Metal

„π™à«ßªï §.». 1960 ‰¥â¡’°“√æ—≤π“ metal

looped iris-support lenses ÕÕ° Ÿàμ≈“¥‡æ◊ËÕ≈¥

ªí≠À“°“√‡ ◊ËÕ¡ ¿“æ¢Õß Nylon haptic ‚¥¬‚≈À–∑’Ë

∂Ÿ°π”¡“„™â¡’À≈“¬™π‘¥ ‡™àπ Platinum-iridium, Tita-

nium, stainless steel À√◊Õ Nickel-iron alloy ªí®®ÿ∫—π

metal haptic materials ∑—ÈßÀ¡¥∂Ÿ°‡≈‘°„™â‡π◊ËÕß¡“

®“°‡°‘¥ªí≠À“º≈·∑√°´âÕπ¡“° ‡¡◊ËÕ„™â„π ICCE À√◊Õ

iris supported lenses

Types of Intraocular Lenses

‡π◊ËÕß®“°¡’°“√æ—≤π“‡≈π å‡∑’¬¡¡“μ≈Õ¥

®“°Õ¥’μ®π∂÷ßªí®®ÿ∫—π ®π∑”„Àâ¡’„Àâ‡≈◊Õ°„™âÀ≈“¬

√Ÿª·∫∫ ‚¥¬‡≈π å·μà≈–√Ÿª·∫∫°Á¡’¢âÕ¥’ ¢âÕ¥âÕ¬

·μ°μà“ß°—π ‰¡à¡’√Ÿª·∫∫„¥∑’Ë ¡∫Ÿ√≥å·∫∫·≈–

 “¡“√∂„™â‰¥â „π∑ÿ° ∂“π°“√≥å¢÷ÈπÕ¬Ÿà°—∫·æ∑¬å

ºŸâºà“μ—¥®–‡ªìπºŸâ‡≈◊Õ° °“√·∫àß™π‘¥¢Õß‡≈π å‡∑’¬¡

 “¡“√∂·∫àß‰¥âÀ≈“¬√Ÿª·∫∫‡™àπ ·∫àßμ“¡μ”·Àπàß∑’Ë„ à

(anterior chamber, iris plane, posterior chamber)

·∫àßμ“¡«‘∏’°“√„ à √Ÿª√à“ß¢Õß‡≈π å «— ¥ÿ∑’Ëπ”¡“∑”

‡ªìπ‡≈π å‡∑’¬¡ À√◊Õ ¢π“¥¢Õß‡≈π å ‡ªìπμâπ ‚¥¬

„π∑’Ëπ’È®–¢Õ°≈à“«∂÷ß™π‘¥¢Õß‡≈π å‡∑’¬¡„π·ßà¢Õß

∫√‘‡«≥„πμ“∑’Ë„ à‡≈π å

I. Anterior Chamber IOL (A/C

IOL)

Anterior chamber IOL ‡ªìπ‡≈π å‡∑’¬¡∑’Ë„ à

‰«â„π™àÕßÀπâ“≈Ÿ°μ“ (anterior chamber) ‚¥¬„™â°“√

¬÷¥‡≈π å‰«â¥â«¬ à«π∑’Ë¬◊Ëπ‰ª§È”∫√‘‡«≥¡ÿ¡μ“ (anterior

chamber angle, ideally at the scleral spur) π‘¬¡

„™â„πÕ¥’μ∑’Ë¬—ß∑”°“√ºà“μ—¥¥â«¬«‘∏’ Intracapsular

Cataract Extraction (ICCE) ‡≈π å‡∑’¬¡™π‘¥π’È¡’¢âÕ¥’

¢âÕ‡ ’¬μà“ßÊ ¥—ßπ’È

¢âÕ¥’

1. „ àßà“¬ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡≈π å‡∑’¬¡

™π‘¥Õ◊Ëπ

2.  “¡“√∂„ à‰¥â„π°√≥’∑’Ë¡’¿“«–∂ÿßÀÿâ¡‡≈π å

©’°¢“¥√–À«à“ß°“√ºà“μ—¥

3. ¡—°‰¡à¡’ªí≠À“‡√◊ËÕß ‡≈π å‡§≈◊ËÕπ‰ª¥â“πÀ≈—ß

∂÷ß·¡â¡à“πμ“¢¬“¬

4.  “¡“√∂‡Õ“ÕÕ°‰¥âßà“¬

¢âÕ‡ ’¬

1. æ∫‰¥â∫àÕ¬«à“∑”„Àâ‡°‘¥¡à“πμ“Õ—°‡ ∫

(uveitis) °√–®°μ“∫«¡ (pseudophakic bullous

keratopathy) μâÕÀ‘π ®ÿ¥√—∫¿“æ∫«¡ (cystoid macular

edema; CME) ‡≈◊Õ¥ÕÕ°„π™àÕßÀπâ“≈Ÿ°μ“ (hyphema)

‰¥â

2. Õ“®∑”„Àâ‡°‘¥ papillary block ‰¥â ®÷ß

®”‡ªìπμâÕß∑” iridectomy ‰«â ·μà∫“ß§√—Èß à«π haptic

°Á¬—ß “¡“√∂À¡ÿπ‰ªÕÿ¥√Ÿ iridectomy ‰¥â¥—ßπ—Èπ„π A/C

IOL ∫“ß√ÿàπÕ“®®”‡ªìπμâÕß∑” iridectomy ‰«â∂÷ß 2 √Ÿ
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„πÕ¥’μ anterior chamber IOL (™à«ß·√°‡ªìπ

rigid anterior chamber IOL) ‡§¬‡ªìπ∑’Ëπ‘¬¡Õ¬à“ß

¡“°‡π◊ËÕß®“° “¡“√∂„™â„π ICCE (´÷Ëßπ‘¬¡∑”„πÕ¥’μ)

‰¥â¥’ ·μàÀ≈—ß®“°μ‘¥μ“¡º≈°“√√—°…“·≈â«æ∫º≈

·∑√°´âÕπ¡“°¡“¬ ®÷ß∑”„Àâ¡’°“√æ—≤π“μàÕ‰ª‡ªìπ

Flexible loop A/C IOL ÷́Ëß¡’¢âÕ‡ ’¬μà“ßÊ πâÕ¬°«à“

·μà‡π◊ËÕß®“°°“√ºà“μ—¥„π¬ÿ§À≈—ß‡ª≈’Ë¬π¡“‡ªìπ ECCE

or Phacoemulsification ¡“°¢÷Èπ∑”„Àâ A/C IOL ¡’

ºŸâ „™âπâÕ¬≈ß ·≈–‡À≈◊Õ∑’Ë„™â‡©æ“–„πºŸâªÉ«¬√“¬∑’Ë‰¡à

 “¡“√∂„ à P/C IOL ‰¥â‡∑à“π—Èπ

II. Iris Supported IOL

‡ªìπ‡≈π å‡∑’¬¡∑’Ë„ à‰«â„πμ“μ√ß√–π“∫Àπâ“μàÕ

iris ‡≈Á°πâÕ¬ ‚¥¬¡’™‘Èπ à«π∑’Ë¬◊Ëπ‰ª‡æ◊ËÕ¬÷¥°—∫ iris ∫√‘‡«≥

pupil ‡≈π å™π‘¥π’È¡’¢âÕ¥’§◊Õ  “¡“√∂„™â‰¥â∑—Èß„π ECCE

·≈– ICCE „π¿“¬À≈—ß‡≈π å™π‘¥π’È‰¥â√—∫§«“¡π‘¬¡

πâÕ¬≈ß‡π◊ËÕß®“°¡’¢âÕ‡ ’¬À≈“¬Õ¬à“ß ‡™àπ ¡’‚Õ°“ 

‡≈π å‡§≈◊ËÕπ‰¥â ‚Õ°“ ‡°‘¥ iritis, CME À√◊Õ corneal

decompensation ‰¥â¡“°°«à“

‡≈π å™π‘¥π’È¿“¬À≈—ß§àÕ¬Ê ≈¥§«“¡π‘¬¡≈ß

·≈–∂Ÿ°·∑π∑’Ë¥â«¬ posterior chamber IOL ®–¬—ß

‡À≈◊Õ∑’Ë„™âÕ¬Ÿà∫â“ß ‡™àπ „π°≈ÿà¡∑’Ë‰¡à¡’ capsular sup-

port ‡æ’¬ßæÕ

III. Posterior Chamber IOL (P/C

IOL)

‡ªìπ‡≈π å‡∑’¬¡∑’Ë„ à‰«â„π posterior chamber

¢Õßμ“ ‡≈π å™π‘¥π’È‡√‘Ë¡¡’°“√æ—≤π“ÕÕ° Ÿàμ≈“¥„π

™à«ßμâπ∑»«√√… 1980 À≈—ß®“°π—Èπ°Á‡√‘Ë¡‰¥â√—∫§«“¡

π‘¬¡¡“°¢÷Èπ‡√◊ËÕ¬Ê ®πªí®®ÿ∫—π‡ªìπ™π‘¥∑’Ë¡’°“√„™â

¡“°∑’Ë ÿ¥ ‡≈π å™π‘¥π’È “¡“√∂„ à„πμ“‰¥â 2 ∫√‘‡«≥§◊Õ

■ „π capsular bag

■ „π ciliary sulcus √–À«à“ß iris ·≈– ciliary

process

„π°√≥’∑’Ë‰¡à¡’ capsule À√◊Õ zonule weak μâÕß

„™â P/C IOL ∑’Ë “¡“√∂‡¬Á∫¬÷¥°—∫‡π◊ÈÕ‡¬◊ËÕÕ◊Ëπ‰¥â ‡™àπ

sclera, iris ‚¥¬ª°μ‘·æ∑¬å®–æ¬“¬“¡„ à‡≈π å„π

capsular bag ‡æ◊ËÕ≈¥Õ—μ√“°“√‡°‘¥ haptic-uvea

contact Õ’°∑—Èß¡’√“¬ß“π«à“°“√„ à IOL „π capsular

bag ®–™à«¬≈¥Õ—μ√“°“√‡°‘¥ posterior capsular

opacification ‰¥â¡“°°«à“

¢âÕ¥’

1. ‡π◊ËÕß®“°μ—«‡≈π åÕ¬ŸàÀ≈—ß iris ¥—ßπ—Èπ®÷ß

‰¡à°√–∑∫°√–‡∑◊ÕπμàÕ papillary function

2. Õ—μ√“°“√‡°‘¥ IOL dislocation À√◊Õ

papillary block μË”

3. μ—«‡≈π å Õ¬Ÿà„πμ”·Àπàß‡¥’¬«°—∫‡≈π å

∏√√¡™“μ‘

4. Õ—μ√“°“√‡°‘¥°√–®°μ“∫«¡ (corneal

edema) μË” ‡¡◊ËÕ‡∑’¬∫°—∫ IOL ™π‘¥Õ◊Ëπ

5. °“√¬‘ß laser capsulotomy ∑”‰¥âßà“¬

¢âÕ‡ ’¬

1. Õ“®‡°‘¥¿“«– decentration ‰¥â ´÷ËßÕ“®

‡°‘¥®“°°“√∑’Ë¡’ haptic ¢â“ßÀπ÷ËßÕ¬Ÿà„π bag  à«πÕ’°

¢â“ßÀπ÷ËßÕ¬Ÿà„π sulcus

2. Õ“®‡°‘¥¿“«– pupillary capture ‡π◊ËÕß®“°

μ—« optic Õ¬ŸàÀπâ“ pupil

IV. Variations of Posterior Chamber

IOL

„π¬ÿ§À≈—ß ¡’§«“¡π‘¬¡„π°“√„™â IOL ¡“°¢÷Èπ

‚¥¬‡©æ“– posterior chamber IOL ∑”„Àâ¡’°“√

æ—≤π“ÕÕ°¡“À≈“¬√Ÿª·∫∫ ÷́Ëß∫“ß™π‘¥°Á¡’¢âÕ¥’∑’Ë

æ—≤π“¢÷Èπ°«à“√ÿàπ°àÕπÊ ®√‘ß ·μàÕ’°À≈“¬™π‘¥°ÁÕ“®

‰¡à‰¥â¡’¢âÕ¥’¢÷Èπ™—¥‡®π´÷ËßÕ“®‡ªìπ§«“¡™Õ∫ à«πμ—«

¢Õß·æ∑¬å¡“°°«à“„π°“√‡≈◊Õ°„™â IOL ™π‘¥μà“ßÊ °—π
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√Ÿª·∫∫≈—°…≥–∑’Ë·μ°μà“ß°—π¢Õß IOL Õ“®®”·π°

‰¥â„π·ßàμà“ßÊ ¥—ßπ’È

1. Optic size & shape

■ Size: posterior chamber IOL „π¬ÿ§

·√°Ê ®–∑”®“° PMMA ‡ªìπ√Ÿª∑√ß°≈¡∑—ÈßÀ¡¥ ·≈–

¡’¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 6 mm. μàÕ¡“„π™à«ß

∑»«√√…ªï §.». 1980 ‡√‘Ë¡¡’°“√æ—≤π“ posterior

chamber IOL ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 7 mm. ´÷Ëß

®“°¢π“¥ optic ∑’Ë„À≠à¢÷Èπ∑”„Àâ¡’¢âÕ¥’μà“ßÊ ·μà

¿“¬À≈—ß‡¡◊ËÕ‡∑§π‘§°“√ºà“μ—¥μâÕ°√–®°‡ª≈’Ë¬π‡ªìπ

·∫∫·º≈‡≈Á° ‡™àπ phacoemulsification ®÷ß¡’°“√æ—≤π“

posterior chamber IOL ∑’Ë¢π“¥‡≈Á°≈ß ‡™àπ ¢π“¥

‡ âπºà“π»Ÿπ¬å°≈“ß 5, 5.5-6 mm. ´÷Ëß‰¥â√—∫§«“¡

π‘¬¡¡“°„π¿“¬À≈—ß ‚¥¬¬‘Ëß¢π“¥ optic °«â“ß ‡≈π å

°Á®–¬‘Ëß¡’ centration ∑’Ë¥’ ‡™àπ optic 6 mm. °Á®–

‡À¡“–°—∫§π‰¢â∑’Ë¡’ eye globe „À≠à ‡™àπ high myopic

eye ´÷Ëß®–∑”„Àâ¡’ centration ∑’Ë¥’°«à“¢π“¥ optic ∑’Ë

‡≈Á°

■ Shape: posterior chamber IOL ¡’°“√

æ—≤π“√Ÿª√à“ßÕÕ°¡“À≈“¬√Ÿª·∫∫ ÷́Ëß¡’¢âÕ¥’ ¢âÕ‡ ’¬

·μ°μà“ß°—π

2. Positioning holes

IOL ∫“ß√ÿàπ¡’ positioning hole „π à«π optic

À√◊Õ ∫π haptic ‡æ◊ËÕ™à«¬·æ∑¬å„π°“√À¡ÿπ‡≈π å ·μà

ªí®®ÿ∫—π‰¡à‡ªìπ∑’Ëπ‘¬¡·≈â« ‡π◊ËÕß®“° “¡“√∂„™â à«π

√Õ¬μàÕ√–À«à“ß optic & haptic ·∑π‰¥â

3. UV light inhibitors

· ß UV ∂Ÿ° —ππ‘…∞“π«à“Õ“®‡ªìπ “‡Àμÿ¢Õß

macular damage ∑”„Àâ¡’°“√æ—≤π“‚¥¬°“√„ à UV

absorbing chromopores „π«— ¥ÿ∑’Ë¡“∑”‡ªìπ IOL

ªí®®ÿ∫—π IOL  à«π„À≠à®– “¡“√∂°√Õß· ß UV ‰¥â

4. Surface modifications

·¡âμ—« PMMA ‡Õß®–‡ªìπ«— ¥ÿ inert ·μà°Á¬—ß

¡’°“√æ∫°“√Õ—°‡ ∫‰¥â ®÷ß‰¥â¡’°“√æ—≤π“ IOL surface

‡æ◊ËÕ≈¥ªí≠À“π’È ‚¥¬¡’À≈“¬«‘∏’‡™àπ

■ Graft Hydrogel to PMMA surface ™à«¬

≈¥°“√‡°‘¥ Iris chafing

■ Heparin band to PMMA surface ™à«¬

≈¥°“√Õ—°‡ ∫

■ Surface passivation ‡ªìπ°“√∑”„Àâæ◊Èπ

º‘«¢Õß IOL ¡’§ÿ≥ ¡∫—μ‘‡ªìπ hydrophobic

V. Foldable IOL

IOL ™π‘¥π’È∂Ÿ°æ—≤π“¢÷Èπ¡“À≈—ß®“°¡’°“√

æ—≤π“°“√ºà“μ—¥™π‘¥·º≈‡≈Á° ‡™àπ phacoemulsifi-

cation ‡æ◊ËÕ„Àâ “¡“√∂„ à‡≈π åºà“π·º≈ ÷́Ëß„™â∑”°“√

ºà“μ—¥‚¥¬‰¡àμâÕß¢¬“¬·º≈ ‡≈π åæ—∫√ÿàπ·√°∑’Ëπ”¡“

„™â‰¥âº≈®√‘ß∑”¡“®“° silicone ·μà¬—ßæ∫ªí≠À“

À≈“¬ª√–°“√ ‡™àπ ©’°¢“¥ßà“¬ μ—«‡≈π å‡ª≈’Ë¬π ’ ¡’

√Õ¬¬àπ∫πº‘«‡≈π å ‡ªìπμâπ silicone IOL √ÿàπÀ≈—ßÊ

®÷ß‰¥â¡’°“√æ—≤π“‡æ◊ËÕ≈¥¢âÕ‡ ’¬‡À≈à“π’È≈ß ·μà°Á¬—ß§ß

¡’ªí≠À“‡√◊ËÕß§«“¡‡ ’Ë¬ßμàÕ°“√‡°‘¥‡≈π å‡§≈◊ËÕπ μàÕ

¡“¡’°“√æ—≤π“„™â«— ¥ÿÕ◊Ëπ„π°“√∑” foldable IOL ‡™àπ

■ Hydroxyethylmethacrylate (HEMA)

& Hydrogels ‡ªìπ«— ¥ÿ∑’Ë “¡“√∂≈¥¢âÕ‡ ’¬∑’Ë

silicone ‰¥âÀ≈“¬¢âÕ ·μà°Á¬—ß‰¡à§àÕ¬‰¥â√—∫§«“¡π‘¬¡

‡π◊ËÕß®“°¬—ß¡’¢âÕ‡ ’¬À≈“¬ª√–°“√

■ Acrylic Methacrylate copolymers

‡ªìπ«— ¥ÿ∑’Ë‡À¡“– ”À√—∫„™â∑”‡≈π åæ—∫ ‡π◊ËÕß®“°¡’

¥—™π’„π°“√À—°‡À Ÿß ∑”„Àâμ—«‡≈π å¡’¢π“¥∫“ß°«à“

silicone IOL ·≈– PMMA IOL ‚¥¬‡≈π å™π‘¥π’È®–

§àÕ¬ Ê §≈“¬μ—«Õ¬à“ß™â“ Ê ¿“¬„πμ“§π‰¢âÀ≈—ß®“°

„ àºà“π∑“ß·º≈¢π“¥ 3.2 mm.

„πªí®®ÿ∫—π foldable IOL ∑’Ëπ‘¬¡„™â¡—°∑”¡“®“°

silicone or acrylic ·μà‡π◊ËÕß®“°¢âÕ‡ ’¬∑’Ë¡“°°«à“¢Õß
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silicone ¥—ß°≈à“«¢â“ßμâπ ∑”„Àâ„π§π‰¢â∑’Ë¡’‚Õ°“ 

μâÕß∑” vitrectomy „πÕπ“§μ (‡™àπ high myopia,

retinal detachment in fellow eye) §«√À≈’°‡≈’Ë¬ß°“√„ à

silicone IOL

VI. Sutured IOL

‡π◊ËÕß®“°¢âÕ‡ ’¬Õ¬à“ßÀπ÷Ëß¢Õß posterior

chamber IOL §◊Õ®”‡ªìπμâÕß¡’ posterior ·≈–

anterior capsule √«¡∑—Èß zonule ∑’Ë·¢Áß·√ßæÕ ·μà

„π√“¬∑’Ë‰¡à¡’≈—°…≥–¥—ß°≈à“« μâÕß„ à IOL ∑’Ë‰¥â√—∫

°“√æ—≤π“ ·≈– “¡“√∂‡¬Á∫¬÷¥μ‘¥°—∫ iris À√◊Õ sclera

‰¥â ´÷Ëß®“°°“√μ‘¥μ“¡º≈°“√√—°…“æ∫«à“‰¥âº≈¥’ ·μà

°“√„ à IOL °≈ÿà¡π’È°ÁÕ“®∑”„Àâ‡°‘¥º≈·∑√°´âÕπμà“ßÊ

‰¥â ‡™àπ °“√μ‘¥‡™◊ÈÕ (endophthalmitis), supracho-

roidal hemorrhage, suture erosion À√◊Õ μâÕÀ‘π

Õ¬à“ß‰√°Áμ“¡º≈·∑√° ấÕπμà“ßÊ ‡À≈à“π’È‡°‘¥®“°‰¥â

®“°∑—Èßμ—« IOL ‡ÕßÀ√◊Õ‡°‘¥®“°‡∑§π‘§°“√ºà“μ—¥

VII. Angle haptic

§◊Õ¡ÿ¡√–À«à“ßμ—« optic ·≈– haptic ´÷Ëß IOL

™π‘¥π’È‡√‘Ë¡‡ªìπ∑’Ëπ‘¬¡¡“°¢÷Èπ ‡π◊ËÕß¡“®“°§«“¡‡™◊ËÕ∑’Ë

«à“¡ÿ¡∑’Ë‡°‘¥¢÷Èπ ®–¥—πμ—« optic „Àâ‡≈◊ËÕπ‰ª¥â“πÀ≈—ß

¡“°¢÷Èπ ∑”„Àâ‰¥âª√–‚¬™πåÀ≈“¬Õ¬à“ß ‡™àπ ≈¥Õ—μ√“

°“√‡°‘¥ PCO ≈¥‚Õ°“ °“√‡°‘¥ iris capture ‰¥â

‡ªìπμâπ

VIII. Haptic notches

·æ∑¬å∫“ß∑à“π‡™◊ËÕ«à“°“√∑”„Àâ¡’ notch À√◊Õ

loop ∫π haptic ®–™à«¬„ÀâÀ¡ÿπ‡≈π å‰¥âßà“¬¢÷Èπ ·μà

·æ∑¬å∫“ß∑à“π°Á‡™◊ËÕ«à“®–∑”„Àâ°“√À¡ÿπ‡≈π å ·≈–

°“√‡Õ“ IOL ÕÕ°®“°μ“®–∑”‰¥â¬“°¢÷Èπ

IX. Haptic color

¡’°“√æ—≤π“∑”„Àâ à«π haptic ¡’ ’∑’Ëμà“ß®“°

optic „π‡≈π å∫“ß√ÿàπ ª√–‚¬™πå§◊Õ “¡“√∂¡Õß‡ÀÁπ

‡≈π å‡∑’¬¡‰¥âßà“¬ ·≈– “¡“√∂™à«¬„Àâ‡ÀÁπ‰¥âßà“¬¢÷Èπ«à“

haptic Õ¬Ÿà„π capsular bag À√◊Õ‰¡à

X. Closed loop Haptic

‡≈π å‡∑’¬¡∫“ß√ÿàπ∂Ÿ°ÕÕ°·∫∫„Àâ¢“‡≈π å¡’

≈—°…≥–‡ªìπ loop ‚¥¬‡™◊ËÕ«à“¡’ª√–‚¬™πå§◊Õ ‰¡à¡’·√ß

¥’¥‡°‘¥¢÷Èπ„π∂ÿßÀÿâ¡‡≈π å ·μà¡’¢âÕ®”°—¥¢Õß‡≈π åπ’È§◊Õ

§«√‡ªî¥ anterior capsule ·§∫°«à“ª°μ‘ ‡æ◊ËÕ∑’Ë®–

™à«¬≈¥‚Õ°“ ‡≈π å‡§≈◊ËÕπ Õ¬à“ß‰√°Áμ“¡‰¡à¡’√“¬ß“π

„¥∑’Ë¬◊π¬—π«à“‡≈π å™π‘¥π’È¡’¢âÕ¥’‡Àπ◊Õ‡≈π åª°μ‘™—¥‡®π

XI. One or Three pieces IOL

One piece IOL §◊Õ IOL ∑’Ëº≈‘μ¥â«¬«— ¥ÿ‡¥’¬«

‚¥¬ à«π optic ·≈– haptic ®–‡ªìπ™‘Èπ‡¥’¬«°—π‰¡à¡’

√Õ¬μàÕ ·μà three pieces IOL π—Èπ  à«π optic ·≈–

haptic ®–º≈‘μ·¬°°—π‚¥¬Õ“®‡ªìπ§π≈–«— ¥ÿ·≈â«®÷ßπ”

¡“μ‘¥°—π¿“¬À≈—ß ‚¥¬ one piece IOL ®–¡’‚Õ°“ 

‡°‘¥°“√μ‘¥‡™◊ÈÕ·≈– haptic break πâÕ¬°«à“ ·≈–¬—ß

À¡ÿπ‡≈π å¢≥–„ à‰¥âßà“¬°«à“ three pieces IOL

Õ¬à“ß‰√°Áμ“¡‡≈π å three pieces IOL ¬—ß¡’

ª√–‚¬™πå‡™àπ „π°√≥’∑’Ë‡√“μâÕß°“√ optic ‡ªìπ acrylic

·μà haptic ‡ªìπ PMMA ´÷Ëß®–¡’§«“¡·¢Áß·√ß¡“°°«à“

Posterior Capsular Opacification (PCO)

& Types of IOL

¡’À≈—°∞“π¬◊π¬—π«à“≈—°…≥–∑“ß°“¬¿“æ

·≈–§ÿ≥ ¡∫—μ‘¢Õß«— ¥ÿ∫“ßÕ¬à“ß “¡“√∂™à«¬≈¥

Õ—μ√“°“√‡°‘¥ PCO ‰¥â ‚¥¬¬—∫¬—Èß°“√≈ÿ°≈“¡¢Õß lens

epithelial cell „πÕ¥’μ¡’°“√æŸ¥∂÷ß modified PMMA
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IOL ∫“ß™π‘¥«à“ “¡“√∂≈¥Õ—μ√“°“√‡°‘¥ PCO ‰¥â

·μà°Á‰¡à¡’À≈—°∞“π¬◊π¬—π™—¥‡®π«à“≈¥‰¥â®√‘ß μàÕ¡“

‡¡◊ËÕ¡’°“√æ—≤π“ acrylic IOL ÕÕ° Ÿàμ≈“¥ ®÷ß‡√‘Ë¡¡’

À≈—°∞“π¬◊π¬—π«à“ acrylic IOL ≈¥Õ—μ√“°“√‡°‘¥ PCO

‰¥â¡“°°«à“ IOL ™π‘¥Õ◊Ëπ Ê Õ¬à“ß¡’π—¬ ”§—≠3 ´÷Ëß

Õ“®¡’º≈¡“®“° square edge design ¡’°“√»÷°…“∑’Ë

∑¥≈Õß„π°√–μà“¬´÷Ëß™à«¬¬◊π¬—π¢âÕ¥’¢Õß square

edge IOL

πÕ°®“°‡√◊ËÕß¢Õß square edge ·≈â« μ—«

acrylic material ‡Õß°Á¡’§ÿ≥ ¡∫—μ‘∑”„Àâ‡°‘¥ cellular

adhesion ( ÷́Ëß‰¡àæ∫„π PMMA, Silicone À√◊Õ

Hydrogel) °“√∑’Ë‡°‘¥°“√μ‘¥·πàπ°—∫º‘« ®–‡ªìπ°“√

¬—∫¬—Èß°“√‡°‘¥ cellular proliferation

®“°°“√∑’Ë acrylic IOL  “¡“√∂≈¥Õ—μ√“°“√

‡°‘¥ PCO ‰¥â¡“°¥—ß°≈à“« ∑”„Àâ¡’°“√π”¡“„™â„π

‡¥Á°∑’Ë‡ªìπμâÕ°√–®° ´÷Ëß„πÕ¥’μ·æ∑¬å à«π„À≠à®–

μâÕß∑” primary posterior capsulotomy ‰ªæ√âÕ¡

°—∫μâÕ°√–®° ·μàÀ≈—ß®“°¡’ AcrySof IOL ¡’·æ∑¬å

‡©æ“–∑“ß∫“ß∑à“π·π–π”«à“„π‡¥Á°∑’ËÕ“¬ÿ¡“°°«à“ 2 ªï

Õ“®‰¡àμâÕß∑” posterior capsulotomy ‡π◊ËÕß®“°«à“

Õ—μ√“°“√‡°‘¥ PCO §àÕπ¢â“ß™â“®π‡¥Á° “¡“√∂√à«¡

¡◊Õ„π°“√∑” laser capsulotomy ‰¥â„π¿“¬À≈—ß‡¡◊ËÕ

‚μ¢÷Èπ

Other types of IOLs

Multifocal IOL

‡ªìπ IOL ∑’Ëæ—≤π“¢÷Èπ‡æ◊ËÕ≈¥ªí≠À“¡Õß‰°≈

À√◊Õ„°≈â‰¥â™—¥·§à√–¬–‡¥’¬«¢Õß IOL ·∫∫ª°μ‘

(monofocal IOL) IOL ™π‘¥π’È®–∑”„Àâ§π‰¢â “¡“√∂

¡Õß™—¥‰¥â∑—Èß„°≈â·≈–‰°≈ ‚¥¬‰¡à®”‡ªìπμâÕß„ à·«àπ‡æ‘Ë¡

ªí®®ÿ∫—π IOL °≈ÿà¡π’È·∫àßÕÕ°‡ªìπ°≈ÿà¡μà“ßÊ μ“¡

À≈—°°“√∑”ß“π¢Õß‡≈π å ‡æ◊ËÕ„Àâ¡’√–¬–‚ø°— À≈“¬

√–¬– ¥—ßπ’È

■ Refractive multifocal IOLs

‡≈π å°≈ÿà¡π’È®–Õ“»—¬À≈—°°“√∑”ß“π‚¥¬°“√

·∫àß∫√‘‡«≥∫πº‘«‡≈π å‡ªìπ zone ´÷Ëß·μà≈– zone ®–

À—°‡À· ß„Àâ‰ª‚ø°— °—π∑’Ë§π≈–®ÿ¥ º‘«‡≈π å™π‘¥π’È

®–¡’§«“¡‡ªìπ aspheric ‚¥¬æ◊Èπº‘«„π·μà≈– zone ®–

§àÕ¬ Ê ª√—∫§«“¡‚§âß∑”„Àâ‡°‘¥¡ÿ¡μ°°√–∑∫¢Õß· ß

μà“ß°—π∑”„Àâ‰¥â√–¬–‚ø°— μà“ß°—π„π·μà≈– zone ‚¥¬

‡≈π å™π‘¥π’È®–μâÕßÕ“»—¬°“√‡ª≈’Ë¬π·ª≈ß¢π“¥√Ÿ

¡à“πμ“‡ªìπμ—«§«∫§ÿ¡«à“· ß®–μ°≈ß∫π zone „¥∫â“ß

√Ÿª∑’Ë 1  · ¥ß refractive multifocal IOL4

Zone 1 „π√Ÿª ”À√—∫°“√¡Õß‰°≈„π¿“«–¡’

· ß «à“ß¡“° (distance vision under bright light

conditions, such as daytime driving)

Zone 2 „π√Ÿª ”À√—∫°“√¡Õß„°≈â„πÀ≈“¬

 ¿“«–· ß (provide good near vision under a variety

of lighting conditions)

Zone 3 „π√Ÿª ”À√—∫°“√¡Õß‰°≈„π¿“«–¡’

· ß «à“ßª“π°≈“ß (distance under moderate

lighting conditions)

Zone 4 „π√Ÿª ”À√—∫™à«¬°“√¡Õß„°≈â„π

¿“«–· ß «à“ßπâÕ¬ (more near vision support for

dim lighting conditions when the pupil is large)
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Zone 5 „π√Ÿª ”À√—∫™à«¬°“√¡Õß‰°≈„π

¿“«–¡’· ß «à“ßπâÕ¬ (adds more distance vision

support under dim lighting conditions)

·≈–‡π◊ËÕß®“°√Ÿª√à“ß IOL ‡ªìπ≈—°…≥–

Aspheric shape ®÷ß∑”„Àâ∑—Èß 5 ∫√‘‡«≥¢Õß IOL „π

√Ÿª™à«¬„π°“√¡Õß∑’Ë√–¬–ª“π°≈“ß¥â«¬ (provides

intermediate vision across all zones)

‡≈π å multifocal IOL μ—«·√°∑’Ë‰¥â√—∫ US

FDA approved „πªï §.». 1997 §◊Õ Array zonal

progressive IOL °Á‡ªìπ refractive multifocal IOL ‚¥¬

Array „™â «—  ¥ÿ ‡ªìπ sil icone º‘«¥â“πÀπâ“¡’ 5

wave-like refractive zones ‚¥¬·∫àß zone  ”À√—∫

focus ¥—ßπ’È

■ 1st (Central), 3rd , 5th zone : Distant

dominant

■ 2nd, 4th zone : Near dominant with +3.50

D add

πÕ°®“°π’È„π·μà≈– distant dominant zone

∑—Èß 3 zone °Á¬—ß¡’ power ¢Õß‡≈π å∑’Ë§àÕ¬Ê ‡ª≈’Ë¬π

‰ª ‚¥¬ à«π°≈“ß (central) ®–¡’§à“ power ¢Õß distant

·≈â«§à“ power ®–§àÕ¬Ê ‡æ‘Ë¡¢÷Èπ„π à«π peripheral ¢Õß

·μà≈– distant zone (zonal progressive) ‡æ◊ËÕ„Àâ‡°‘¥

¿“æ¢Õß intermediate zone

μàÕ¡“ AMO ‰¥âæ—≤π“ refractive multifocal

IOL generation ∑’Ë 2 ÕÕ°¡“‚¥¬‡ª≈’Ë¬π¡“„™â Acrylic

material „π™◊ËÕ çReZoomé ´÷Ëß°Á‰¥â√—∫ US FDA

approved ‚¥¬¬—ß§ß„™â 5 optical zone ‡À¡◊Õπ Array

´÷Ëß®“°°“√√“¬ß“πº≈°“√√—°…“æ∫«à“‰¥âº≈¥’ ¡’

acceptable distance & intermediate-range vision

■ Diffractive multifocal IOLs

‡≈π å°≈ÿà¡π’È®–Õ“»—¬À≈—°°“√‡≈’È¬«‡∫π¢Õß· ß

(diffraction: light bend around sharp edge) ‚¥¬

≈—°…≥–¢Õß‡≈π å®–ÕÕ°·∫∫„Àâæ◊Èπº‘«¥â“πÀ≈—ß¢Õß

‡≈π å‰≈à√–¥—∫‡ªìπ«ß·À«π§≈â“¬¢—Èπ∫—π‰¥‰≈àÕÕ°‰ª

®“°°≈“ß‡≈π åÕÕ°‰ª√Õ∫πÕ° (many concentric

stepped ring on posterior surface) ÷́Ëß≈—°…≥–

stepped ring π’È®–∑”„Àâ‡°‘¥ refraction & diffraction

effects ‡°‘¥¢÷Èπ∫√‘‡«≥¢Õ∫¢Õß∑ÿ°Ê ¢—Èπ∫—π‰¥∑’Ë

‡ª≈’Ë¬π√–¥—∫∑”„Àâ· ß∑’Ë‡¢â“¡“·¬°‡ªìπ near & far foci

∫π®Õμ“ ‡π◊ËÕß®“°≈—°…≥–À≈—°°“√∑”ß“π¥—ß°≈à“«

∑”„Àâ∑ÿ° Ê ∫√‘‡«≥∫π‡≈π å¡’§«“¡‡ªìπ multifocal ¥—ß

π—Èπ‡≈π å™π‘¥π’È®–¡’¢âÕ‰¥â‡ª√’¬∫ refractive multifocal

IOL §◊Õ¢π“¥√Ÿ¡à“πμ“ À√◊Õ°“√ decentration of IOL

‰¡à§àÕ¬¡’º≈°—∫°“√∑”ß“π¢Õß‡≈π å ªí®®ÿ∫—π‡≈π å„π

°≈ÿà¡π’È∑’Ë‰¥â√—∫ US FDA approved ‡™àπ Acrysof

ReSTOR® (Alcon)

√Ÿª∑’Ë 2 ¿“æ´â“¬· ¥ß diffractive multifocal IOL (The ReSTOR® lens) ·≈–¿“æ¢«“· ¥ß¿“æ¢¬“¬

„Àâ‡ÀÁπæ◊Èπº‘«¢Õß à«π optic ¢Õß ReSTOR® lens5

33-44 24/4/10, 3:46 PM42



Intraocular Lenses 43

ReSTOR® ®–¡’ à«π∑’Ë‡ªìπ diffractive zone

·§à‡©æ“– ∫√‘‡«≥ central 3.6 mm  à«π∑’Ë peripheral

ÕÕ°‰ª®–‡ªìπ à«π¢Õß aspheric optic ∏√√¡¥“‡æ◊ËÕ

™à«¬„π°“√¡Õß‰°≈°√≥’∑’Ë√Ÿ¡à“πμ“¢¬“¬¡“°Ê Õ¬à“ß‰√

°Áμ“¡‡≈π å°≈ÿà¡π’È°Á¡’¢âÕ‡ ’¬§◊Õ‡π◊ËÕß®“°≈—°…≥–¢Õß

‡≈π å∑’Ë∑”„Àâ· ß‡¢â“¡“‡°‘¥ refraction & diffraction „π

∑ÿ°Ê ¢—Èπ∫—π‰¥∑”„Àâ¡’· ß à«πÀπ÷Ëß∑’Ë®–‡ ’¬‰ª®“°

°“√ –∑âÕπ°√–®—¥°√–®“¬‰ªª√–¡“≥ 18% ·≈–

· ßπ’È®–∑”„Àâ§π‰¢â√Ÿâ ÷°‰¡à ∫“¬μ“®“° glare ‰¥â ·μà

°ÁÕ“®¡’· ß∫“ß à«π∑”„Àâ‡°‘¥ intermediate focus ‰¥â

∫â“ß  à«π· ß∑’Ë‡À≈◊Õ®–·¬°‰ª far focus ª√–¡“≥

41% ·≈– near focus ª√–¡“≥ 41% ¥—ßπ—Èπ‡≈π å

°≈ÿà¡π’È ‡™àπ ReSTOR® ®–‡¥àπ„π¿“æ far & near ·μà

intermediate zone ®–‰¡à™—¥¡“°

Toric IOL

‡ªìπ‡≈π å IOL ∑’Ë “¡“√∂·°â‰¢ “¬μ“‡Õ’¬ß

(astigmatism) ‚¥¬∑’Ëμ—« optic ®–¡’¢’¥‡§√◊ËÕßÀ¡“¬

∫Õ°·π«·°π (axis) ¢Õß plus cylinder ‚¥¬„πμÕπ

„ à IOL μâÕß«“ß„Àâ·π«·°π¢Õß IOL Õ¬Ÿà„π·π«·°π

∑’Ë‡ªìπ steep meridian ¢Õß§π‰¢â

Toric IOL ∑’Ë‰¥â√—∫ US FDA approved §◊Õ

STAAR toric IOL single piece, plate haptic, fold-

able silicone IOL ‚¥¬§à“°”≈—ß¢¬“¬μ—Èß·μà +10.00

∂÷ß +28.00 ·≈–¡’§à“ cylindrical powers ‡∑à“°—∫ 2.00

D ·≈– 3.50 D  ”À√—∫·°â corneal astigmatism ∑’Ë

1.40 D ·≈– 2.30 D μ“¡≈”¥—∫·≈–≈à“ ÿ¥ Acrysof

toric IOL (Alcon) ‰¥â√—∫ US FDA approved ·≈â«

‡™àπ°—π

√Ÿª∑’Ë 3 · ¥ß Toric IOL (Acrysof Toric Lens)6
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