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Special Article/∫∑§«“¡æ‘‡»…

‚√ßæ¬“∫“≈‡¡μμ“ª√–™“√—°…å («—¥‰√à¢‘ß)
∫∑§«“¡π’È¡’√Ÿª ’∑â“¬‡≈à¡

°“√ºà“μ—¥μâÕ°√–®°¥â«¬«‘∏’ Phacoemulsification

1. Surgical steps
1.1. Anesthesia

1.1.1. Topical „™â¬“™“À¬Õ¥ ‡™àπ Tetracaine HCl  π‘¬¡„™â°—π¡“°„πªí®®ÿ∫—π √à«¡°—∫ clear corneal incision
1.1.2. Subconjunctival / Subtenon „Àâº≈°“√√–ß—∫ §«“¡‡®Á∫ª«¥¥’ ·≈–Õ¬Ÿà‰¥âπ“π°«à“ topical Õ“®

æ‘®“√≥“„™â„π√“¬∑’ËÕ“®®–∑”¬“°
1.1.3. Peribulbar / Retrobulbar „Àâº≈°“√√–ß—∫§«“¡‡®Á∫ª«¥¥’ ·≈–Õ¬Ÿà‰¥âπ“π°«à“ topical  ·≈–¡’º≈ akine-

sia ¥â«¬ Õ“®æ‘®“√≥“„™â„π√“¬∑’ËÕ“®®–μâÕß convert ‡ªìπ ECCE À√◊Õ„π√“¬∑’ËºŸâªÉ«¬∫’∫μ“À√◊Õ°√Õ°μ“¡“°
1.1.4. Intracamera √à«¡°—∫ Topical ‰¥âº≈°“√√–ß—∫§«“¡‡®Á∫ª«¥‰¡àμà“ß®“° Topical Õ¬à“ß‡¥’¬«

ª“π‡πμ√ ª“ßæÿ≤‘æß»å, æ.∫.
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1.2. Incision
1.2.1. Scleral Tunnel Incision „™â¡“°„πÕ¥’μ ¡’¢âÕ¥’§◊Õ§«“¡·¢Áß·√ß¢Õß·º≈¥’ ¡—°®–≈ß∑’Ëμ”·Àπàß superior

12 π“Ãî°“ ·μàÕ“®®–Õ¬Ÿà∑’Ë·π«Õ◊Ëπ°Á‰¥â ·≈–À“°‡ªìπ temporal Õ“®¡’‡≈◊Õ¥ÕÕ°®“° anterior ciliary artery ®π∑”„Àâ‡°‘¥
hyphema À≈—ßºà“μ—¥ «‘∏’°“√≈ß·º≈‡√‘Ë¡®“°°“√≈ß peritomy ∑’Ë conjunctiva 3 ¡¡. ®“° limbus ≈ß groove ∑’Ë sclera Àà“ß
®“° limbus ª√–¡“≥ 2 ¡¡. „™â crescent knife ∑” tunnel ‡¢â“ Ÿà clear cornea ª√–¡“≥ 1 ¡¡. ¥—ßπ—Èπ§«“¡¬“« tunnel
®–ª√–¡“≥ 3 ¡¡. „™â keratome ·∑ß‡¢â“ Ÿà anterior chamber

1.2.2. Clear Corneal Incision π‘¬¡„™â·æ√àÀ≈“¬„πªí®®ÿ∫—π  ¡—°®–≈ß„π·π« temporal ‡æ√“–À“°≈ß supe-
rior Õ“®‡°‘¥ surgical induced astigmatism ‰¥â¡“°‡æ√“– lid ·μà≈–§πμ÷ß‰¡à‡∑à“°—π∑”„Àâ°¥ cornea „Àâ flat „π axis
¢Õß·º≈‰¡à‡∑à“°—π Õ“®®–≈ß groove ∑’Ë„°≈â limbus °àÕπ„Àâ·º≈‡ªìπ 2 À√◊Õ 3 steps ‡™◊ËÕ«à“®– seal ¥’°«à“ ·μà°ÁÕ“®®–‡°‘¥
surgical induced astigmatism ¡“°°«à“ ªí®®ÿ∫—π®—°…ÿ·æ∑¬åπ‘¬¡∑”‡ªìπ single step incision (stab incision) ¥â«¬
keratome ¢π“¥ 1.8-3.2 ¡¡.  ‚¥¬„Àâ keratome ∑”¡ÿ¡ª√–¡“≥ 15 Õß»“°—∫ sclera ¢≥–·∑ß‡¢â“ cornea ®–‰¥â tunnel
length ª√–¡“≥ 1.5-1.75 ¡¡. ¢π“¥¢Õß·º≈∑’Ë·π–π”§◊Õ 2.75 ¡¡. „π‡≈π å·¢Áß‡æ◊ËÕ≈¥‚Õ°“ ‡°‘¥ wound burn ¢π“¥
2.4 ¡¡. „™â„π‡≈π åª“π°≈“ß·≈–‡≈π å π‘Ë¡ ·º≈¢π“¥ 2.75 ·≈– 2.4 ¡¡.  “¡“√∂„™â Utrata Capsulorhexis forceps
∏√√¡¥“‰¥â ·º≈¢π“¥ 2.2 ¡¡. μâÕß„™â capsulorhexis æ‘‡»… æ∫«à“·º≈¢π“¥‡≈Á°¡’‚Õ°“ ‡°‘¥ burn ¡“°°«à“ ·≈–°“√∂Ÿ°
stretch ¥â«¬‡§√◊ËÕß¡◊ÕÀ√◊Õ‡≈π å·°â«μ“‡∑’¬¡®–∑”„Àâ·º≈‡ ’¬√Ÿª·≈– seal ‰¡à¥’

1.2.3. Side Port Incision ∑—Ë«‰ª„™â¡’¥ 15 Õß»“ ·μàºŸâ‡¢’¬π™Õ∫„™â‡¢Á¡‡∫Õ√å 21 ‡æ√“–À“ßà“¬ √“§“∂Ÿ° „™â ‰¥â¥’
‚¥¬„™â‡¢Á¡·∑ßºà“π cornea ‚¥¬ÕÕ°·√ß„π 2 ∑‘»À≈—°æ√âÕ¡°—π§◊Õ¥—π‰ª¢â“ßÀπâ“·≈–¬°¢÷Èπ‡æ◊ËÕ„Àâ cornea ‰¡à∂Ÿ°°¥„ÀâÀ«”
≈ß‰ª·≈–μ“‰¡à∂Ÿ°¥—π‰ªΩíòßμ√ß¢â“¡  ∑”„Àâ ‰¡à®”‡ªìπμâÕß„™â‡§√◊ËÕß¡◊ÕÕ◊Ëπ¡“™à«¬∑”„Àâμ“Õ¬Ÿàπ‘Ëß  ·μàºŸâ∑’Ë∂π—¥®–„™â forceps À√◊Õ
‡§√◊ËÕß¡◊ÕÕ◊Ëπ fix μ“°Á‰¥â  ºŸâ‡¢’¬ππ‘¬¡∑” side port °àÕπ main incision ‡æ◊ËÕ©’¥ viscoelastic ∑“ß side port °àÕπ≈ß main
incision ·º≈∑—Èß 2 ®–Àà“ß°—πª√–¡“≥ 2-3 clock hour

1.2.4. Bimanual / Biaxial Phaco ‡ªìπ°“√ºà“μ—¥∑’Ë·¬° irrigation port ÕÕ°®“° phaco handpiece ‚¥¬„™â
·º≈¢π“¥ª√–¡“≥ 1.5 ¡¡. 2 ·º≈ ·º≈Àπ÷Ëß ”À√—∫ irrigating chopper Õ’°·º≈Àπ÷Ëß ”À√—∫ phaco needle ·º≈
¢π“¥‡≈Á°®–∑”„Àâ‡°‘¥ surgical induced astigmatism πâÕ¬°«à“ ·μà·º≈∑’Ë‡≈Á°∑”„ÀâμâÕß„™â capsulorhexis forceps ™π‘¥
æ‘‡»… ·≈–‡≈π å·°â«μ“∑’¬¡™π‘¥æ‘‡»…´÷Ëß¬—ß‰¡à·æ√àÀ≈“¬ À“°„™â‡≈π å∑’Ë¡’Õ¬Ÿà„π∑âÕßμ≈“¥„πªí®®ÿ∫—π®”‡ªìπμâÕß¢¬“¬·º≈‡ªìπ
1.8 - 2.2 ¡¡. ¢÷Èπ°—∫‡≈π å·≈– injector
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1.3. Viscoelastic Injection ¡—°©’¥ºà“π side port „Àâª≈“¬ canula Õ¬Ÿà∫π iris Ωíòßμ√ß¢â“¡ ‡æ◊ËÕ‰≈à aqueous
·∑π∑’Ë¥â«¬ viscoelastic ®π‡μÁ¡ anterior chamber °“√∑’Ë¡’ viscoelastic ‡μÁ¡ AC μ“®–‰¡àπ‘Ë¡‡°‘π‰ª ∑”„Àâ≈ß main
incision ‰¥â¥’

Bimanual / Biaxial Phaco

1.4. Capsulorhexis ®–∑”¥â«¬‡¢Á¡ cystotome À√◊Õ capsulorhexis forceps °Á‰¥â ºŸâ‡¢’¬π„™â‡¢Á¡‡∫Õ√å 27 ª≈“¬
μ√ß ‡√‘Ë¡°√’¥ anterior capsule ®“°»Ÿπ¬å°≈“ß¢Õß‡≈π å ‰ªÀ“¢Õ∫¡à“πμ“ „Àâ‡°‘¥‡ªìπ flap °àÕπ ®“°π—Èπ„™â forceps ©’°
μàÕ„Àâ ‰¥â¢π“¥ª√–¡“≥ 5 ¡¡. √–À«à“ß°“√©’° capsule ®”‡ªìπμâÕßª≈àÕ¬ flap ·≈–®—∫„À¡à„Àâ„°≈âμ”·Àπàß∑’Ë°”≈—ß©’° ‡æ◊ËÕ
„Àâ§«∫§ÿ¡∑‘»∑“ß¢Õß°“√©’°‰¥â¥’ À“°∑‘»∑“ß¡ÿàßÕÕ° periphery À√◊Õ°«â“ß‡°‘π‰ª„Àâ¥÷ß°≈—∫„π∑‘»∑“ß‡¢â“ Ÿà»Ÿπ¬å°≈“ß ¡’∫“ß
°√≥’∑’Ë‡√“μâÕßª√—∫‡∑§π‘§„Àâ‡À¡“– ¡ Õ“∑‘‡™àπ ‡≈π å·¢ÁßÀ√◊Õ loose zonule §«√∑” rhexis ¢π“¥„À≠à Õ“®®–¡“°°«à“ 6
¡¡. ‡æ◊ËÕ„Àâ≈¥‚Õ°“ ∑’Ë®–‡°‘¥ stress μàÕ zonule ¢≥–¥Ÿ¥ nuclear segment ‡æ√“– segment Õ“®‰ª™π¢Õ∫ rhexis
 ”À√—∫‡≈π åπ‘Ë¡¡“°Õ“®®–μâÕß„™â‡∑§π‘§∑’Ë¡’°“√ subluxate nucleus ∫“ß à«πÕÕ°¡“πÕ° capsular bag ¥—ßπ—Èπ rhexsis
§«√‚μ°«à“À√◊Õ‡∑à“°—∫ 5 ¡¡. ´÷Ëß®–∑”„Àâ°“√À¡ÿπ nucleus ∑”‰¥âßà“¬¢÷Èπ¥â«¬
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°“√∑” rhexis „π mature cataract ‡ªìπ§«“¡∑â“∑“¬Õ¬à“ß¬‘Ëß‡π◊ËÕß®“°°“√¡Õß capsule ¬“° ∑”„ÀâμâÕß„™â
°”≈—ß¢¬“¬·≈–§«“¡ «à“ß¢Õß· ß¡“°¢÷ÈπÀ√◊Õ¬âÕ¡ capsule ¥â«¬ trypan blue Õ“®¡’ fibrosis ∑’Ë‡Àπ’¬«®πμâÕßμ—¥¥â«¬
Vannas scissors Õ“®¡’ liquefied lens material øÿÑß·≈– pressure „π‡≈π å ∑”„Àâ√Õ¬©’°«‘ËßÕÕ°‰ª equator °√≥’¡’
milky material À√◊Õ pressure μâÕß drain „π¢≥–∑’Ë„™â‡¢Á¡‡∫Õ√å 27 ‡√‘Ë¡‡®“–∑’Ëμ√ß°≈“ß‡≈π å·≈–√Õ¥Ÿ«à“¡’ milky material
ÕÕ°¡“À√◊Õ‰¡à ∂â“¡’‡√“®–§“‡¢Á¡‰«âμ√ßμ”·Àπàß∑’Ë‡®“– ·≈–°¥ posterior lip ¢Õß·º≈∑’Ë cornea „Àâ  milky material leak
ÕÕ°‰ª®πÀ¡¥ ·≈â«©’¥ viscoelastic ‡μ‘¡°àÕπ©’° rhexis μàÕ

1.5. Hydrodissection ‡ªìπ°“√©’¥ BSS „μâ¢Õ∫ capsulorhexis ‡æ◊ËÕ·¬° capsule ÕÕ°®“° cortex À√◊Õ epinucleus
∑”„Àâßà“¬μàÕ°“√À¡ÿπ nucleus  BSS ∑’Ë©’¥®–‰ª·¬° capsule ∫√‘‡«≥∑’Ë©’¥·≈–μàÕ‰ª∂÷ß à«π posterior capsule ‡ÀÁπ‡ªìπ
fluid wave sign ºà“π®“°Ωíòß∑’Ë©’¥‰ªΩíòßμ√ß¢â“¡  ®“°π—Èπ BSS ®–‡√‘Ë¡ – ¡Õ¬ŸàÀ≈—ß nucleus ®π¥—π nucleus ≈Õ¬¢÷Èπ ‡√’¬°
«à“ nuclear lifting sign ®“°π—Èπ‡√“®–°¥μ√ß°≈“ß¢Õß nucleus ≈ß‡∫“Ê ‡æ◊ËÕ„Àâ BSS ∑’Ë – ¡Õ¬ŸàÀ≈—ß nucleus ·∑√°°≈—∫
¡“¥â“πÀπâ“‡æ◊ËÕ·¬° capsule ®“° equator ∂÷ß¢Õ∫ rhexis ‚¥¬√Õ∫ ®–‡ÀÁπ‡ªìπ fluid escape sign · ¥ß«à“ hydrodissection
‡°‘¥¢÷Èπ‚¥¬ ¡∫Ÿ√≥å ‡√“Õ“®®–©’¥·≈–°¥ ≈—∫°—π‰ª 2-3 μ”·Àπàß‡æ◊ËÕ„Àâ nucleus À¡ÿπßà“¬

„π°“√©’¥ BSS π—Èπ ºŸâ‡¢’¬π„™â insulin syringe 1 ml √à«¡°—∫ canula ‡∫Õ√å 27 ®–‰¥âÕ—μ√“‰À≈¢Õß BSS  Ÿß
∑”„Àâ°“√ hydrodissection ¡’ª√– ‘∑∏‘º≈¥’ ¡’∫“ß°√≥’∑’Ë°“√∑” hydrodissection ¡’¢âÕ§«√√–«—ßÀ√◊Õ¢âÕÀâ“¡ ‰¥â·°à °√≥’
dense cataract ‰¡à‡ÀÁπ red reflex ®– —ß‡°μ sign μà“ßÊ ‡™àπ fluid wave ¬“° Õ“®∑”„Àâ©’¥¡“°‰ª‡°‘¥ BSS  – ¡À≈—ß
nucleus ®π pressure  Ÿß·≈– posterior capsule rupture ∑’Ë‡√’¬°«à“ capsular block syndrome ‡√“§«√®–©’¥ ≈—∫°—∫

°“√ drain liquefied cortex¥â«¬‡¢Á¡ 27 g.
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°¥∑’≈–πâÕ¬‡æ◊ËÕÀ≈’°‡≈’Ë¬ß hydro rupture   ”À√—∫°√≥’ posterior polar cataract ‡√“®–‰¡à∑” hydrodissection ‡æ√“–
Õ“®¡’ defect ∑’Ë posterior capsule Õ¬Ÿà·≈â« ∑”„Àâ‡ ’Ë¬ßμàÕ hydro rupture  ‡√“®–∑” hydro delineate ·∑π ‚¥¬©’¥ BSS
‡¢â“ epinucleus ‡ÀÁπ‡ªìπ golden ring sign   epinuclear shell ®–™à«¬ªÑÕß°—π capsular bag ¢≥–‡√“ ®—¥°“√°—∫
nucleus    ”À√—∫°√≥’¢Õß white mature cataract ‡√“‰¡à®”‡ªìπμâÕß∑” hydrodissection ‡æ√“–°“√ liquefy ¢Õß lens
material ∑”„Àâ nucleus loose Õ¬Ÿà·≈â«

1.6 Phacoemulsification °“√¥Ÿ¥ ≈“¬ nucleus ¡’À≈“¬‡∑§π‘§¢÷Èπ°—∫≈—°…≥–¢Õß nucleus ·≈–§«“¡∂π—¥
¢Õß·μà≈–§π  ‡∑§π‘§„πªí®®ÿ∫—π à«π¡“°π‘¬¡·∫àß nucleus ‡ªìπ™‘Èπ‡≈Á°Ê ‡æ◊ËÕ„Àâßà“¬·≈–ª≈Õ¥¿—¬„π°“√¥Ÿ¥ ≈“¬ÕÕ° ¬°‡«âπ
soft nucleus ‰¡à “¡“√∂·∫àß‰¥â®÷ßμâÕß„™â‡∑§π‘§‡©æ“– ¢âÕ§«√§”π÷ß„π°“√ ≈“¬ nucleus §◊Õæ≈—ßß“π∑’Ë„™âÕ“®®–∑”„Àâ
‡°‘¥§«“¡√âÕπ‡ªìπÕ—μ√“¬μàÕ·º≈·≈–‡π◊ÈÕ‡¬◊ËÕ¿“¬„π≈Ÿ°μ“ §≈◊ËπÕ—≈μ√â“´“«¥å‡Õß°ÁÕ“®®–¡’º≈μàÕ endothelial cell ‡√“®÷ß¡—°
®–¥Ÿ¥ ≈“¬ nucleus „π∫√‘‡«≥ central safe zone ÷́Ëß®–Õ¬ŸàÀà“ß®“° endothelium, iris ·≈– posterior capsule ∑’Ë ÿ¥

1.7. Cortex aspiration °“√¥Ÿ¥ cortex μ”·Àπàß·√°®–¥Ÿ¥¬“°∑’Ë ÿ¥‡æ√“– cortical fiber ®–¬—ßμ‘¥·πàπ·≈–¡’
·√ß¥÷ß®“° fiber ¢â“ß‡§’¬ßμâ“π°“√¥Ÿ¥ ‡√“®÷ß¡—°¥Ÿ¥„πμ”·Àπàß∑’Ë‡√“¥÷ß‰¥âßà“¬∑’Ë ÿ¥§◊ÕΩíòßμ√ß¢â“¡ ·≈â«§àÕ¬Ê ¥Ÿ¥‰≈à¡“∑—ÈßΩíòß
´â“¬·≈–¢«“®π∂÷ß∫√‘‡«≥ sub incision ‡ªìπμ”·Àπàß ÿ¥∑â“¬ À≈—°°“√¥Ÿ¥§◊Õ°“√À—π port ‡¢â“‰ªÀ“ cortical fibers ∑’Ë¢Õ∫
rhexis ·≈â«¥Ÿ¥ occlude cortex „Àâ‡μÁ¡ port √Õ build vac „ÀâæÕ ”À√—∫°“√¥÷ß ·≈â«¥÷ß‡¢â“À“»Ÿπ¬å°≈“ß„Àâ fiber peel
ÕÕ°¡“ ‡¡◊ËÕ∂÷ß°≈“ß chamber ®÷ß‡æ‘Ë¡ vac ‡æ◊ËÕ¥Ÿ¥ÕÕ°  ”À√—∫ sub incisional cortex ®–¥Ÿ¥¬“° „ÀâÀ¡ÿπ port §«Ë”≈ß
‡¢â“À“ cortex ∑’Ë¢Õ∫ rhexis ¥Ÿ¥ fiber „Àâ‡μÁ¡ port ·≈â«À¡ÿπ port ¢÷Èπ∫π ¥Ÿ«à“‰¡àμ‘¥ capsule ®÷ß¥÷ß‡¢â“À“ center ·≈â«
remove

1.8. Capsule polishing °“√¢—¥ posterior capsule „™â vac μË”Ê „π cap vac mode À√◊Õ„π I/A ª°μ‘§«∫§ÿ¡¥â«¬
foot switch ‡Õß  ªí®®ÿ∫—ππ‘¬¡¢—¥·μà posterior capsule ‡æ√“–  fibrotic ring ¢Õß anterior capsule ®–™à«¬¥—π IOL „Àâ
™‘¥ posterior capsule ∑”„Àâ PCO rate ≈¥≈ß

1.9. IOL insertion ‡≈π å·°â«μ“‡∑’¬¡™π‘¥ PMMA 5-5.5 ¡¡. μâÕß¢¬“¬·º≈„ÀâæÕ‡À¡“–  ”À√—∫‡≈π åæ—∫ªí®®ÿ∫—π
π‘¬¡„™â injector ‚¥¬¡’¢π“¥·º≈¢÷Èπ°—∫™π‘¥‡≈π å·≈– injector
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1.10. Wound closure ·º≈ self sealing  à«π internal lip ®–∑”Àπâ“∑’Ë‡ªìπ leaf valve ´÷Ëß®–ªî¥¥â«¬§«“¡¥—π
¿“¬„π AC  ¥—ßπ—ÈπμâÕß form AC „Àâ ‰¥â IOP æÕ‡À¡“– „π°√≥’∑’Ë seal ‰¡à¥’Õ“®®– form AC ¥â«¬ air  À√◊Õ∑” stromal
hydration ‚¥¬©’¥ BSS ºà“π cannula ‡∫Õ√å 27 ‰ª∑’Ë¥â“π„π·º≈ ́ â“¬ ¢«“ ·≈– external lip  ·º≈ clear corneal incision
¢π“¥„À≠à°«à“ 4 ¡¡. ¡—°®–¡’ wound strength ‰¡à¥’ Õ“®®–μâÕß‡¬Á∫·º≈

2. Nuclear Disassembly Techniques
‡∑§π‘§°“√ºà“μ—¥„πªí®®ÿ∫—π¡—°¡’°“√·∫àß nucleus ‡ªìπ™‘Èπ‡≈Á°‡æ◊ËÕ„Àâßà“¬·≈–ª≈Õ¥¿—¬„π°“√¥Ÿ¥ÕÕ°  “¡“√∂·∫àß‰¥â

À≈“¬«‘∏’¢÷Èπ°—∫§«“¡∂π—¥¢Õß·μà≈–§π ·μà≈–«‘∏’®–¡’®ÿ¥‡¥àπ-¥âÕ¬μà“ß°—π∫â“ß ∂â“‡¢â“„®À≈—°°“√°Á “¡“√∂‡≈◊Õ°„™â„Àâ‡À¡“–
 ¡°—∫≈—°…≥–‡≈π å·μà≈–ª√–‡¿∑‰¥â

°àÕπ√Ÿâ®—°‡∑§π‘§μà“ßÊ ¢Õ°≈à“«∂÷ßÀ≈—°°“√°«â“ßÊ ¢Õß°“√·¬° nucleus °≈à“«§◊Õ nuclear mass ®–∂Ÿ°·¬°‰¥â‚¥¬
2 ≈—°…≥–§◊Õ direct cut ·≈– indirect cut ¢≥–∑’Ë‡√“∑” groove ‚¥¬„™âÀ—« phaco ∑”°“√ sculpt nucleus À√◊Õ¢≥–∑’Ë
°”≈—ß chop ‡√“ΩíßÀ—« phaco ‡¢â“‰ª„π nucleus ·≈–°“√„™â chopper À—Ëπ·∫àß nucleus ‡À≈à“π’È‡ªìπ direct cut ‡æ√“–
nuclear fiber ∂Ÿ°μ—¥·¬°‚¥¬μ√ß¥â«¬À—« phaco À√◊Õ chopper  à«π indirect cut ‡°‘¥¢≥–‡√“„™âÀ—« phaco ·≈– chop-
per ‡æ◊ËÕÕÕ°·√ß·¬°„π·π«πÕπ„π∑‘»μ√ß¢â“¡°—π‡æ◊ËÕ„Àâ‡°‘¥°“√ crack ¢Õß nucleus ‚¥¬‰¡à‰¥â‡ªìπ°“√‡©◊ÕπÀ√◊ÕÀ—Ëπ
‚¥¬μ√ß·μà‡ªìπ°“√·¬°‚¥¬ÕâÕ¡  √ÿª§◊Õ direct cut ª√–°Õ∫¥â«¬ grooving ·≈– chopping  à«π indirect cut §◊Õ°“√
crack ‡∑§π‘§°“√·¬° nucleus ®–ª√–°Õ∫‰ª¥â«¬ à«π¢Õß direct cut ·≈– indirect cut ∑—Èß ‘Èπ ¡“°∫â“ßπâÕ¬∫â“ß ¥—ßπ’È

2.1. Cruciate Division ‡ªìπ°“√∑” groove 2 groove μ—¥°—π‡ªìπ°“°∫“∑ ·≈â«∑”°“√ crack ¡ÿ¡ª≈“¬ groove
∑’≈–¡ÿ¡®π‰¥â 4 quadrants (segments) ‡∑§π‘§π’È à«π∑’Ë‡ªìπ direct cut (groove) ‡ªìπª√–¡“≥ 50-60% ¢Õß cross
section ¢Õß nucleus   à«π indirect cut (crack) Õ’°ª√–¡“≥ 40-50% ¢âÕ¥’¢Õß°“√¡’ à«π direct cut ¡“° §◊Õ °“√ÕÕ°
·√ß™à«ß indirect cut ®–‰¡àμâÕßÕÕ°·√ß¡“°  “¡“√∂·¬° nucleus ∑’Ë·¢Áß‰¥â¥’ ∂◊Õ‡ªìπ°“√∑”≈“¬ strength ¢Õß nucleus
 à«π„À≠à„π¢≥–∑’Ë nucleus Õ¬Ÿà„πμ”·Àπàß∑’Ë¡’‡ ∂’¬√¿“æ·≈–ª≈Õ¥¿—¬∑’Ë ÿ¥ Õ’°∑—Èß°“√¡’ groove ≈÷°®–∑”„Àâ°“√·¬°
 ¡∫Ÿ√≥å°«à“ ‰¡à§àÕ¬‡ªìπ jigsaw interlocking ¢âÕ‡ ’¬§◊Õ‡ ’¬‡«≈“„π°“√∑” groove ¡“°
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2.2. Phaco Chop ‡∑§π‘§π’È‡√‘Ë¡¥â«¬°“√„™âÀ—« phaco Ωíß∑’Ëº‘«∫π·≈–¡ÿàß Ÿà»Ÿπ¬å°≈“ß¢Õß nucleus „Àâ≈÷°∑’Ë ÿ¥ Õ¬à“ß
πâÕ¬ 50% ¢Õß§«“¡Àπ“¢Õß central nucleus ·≈â«„™â chopper À—Ëπ®“°Ωíòßμ√ß¢â“¡À—« phaco ≈“°„Àâ≈÷°∑’Ë ÿ¥ ¡ÿàß‡¢â“ ŸàÀ—«
phaco ·≈â«ÕÕ°·√ß crack „Àâ nucleus ·¬°ÕÕ°®“°°—π‡ªìπ 2 ´’° ·≈â«À¡ÿπ nucleus  ≈—∫°—∫°“√ chop ‰ª®π‰¥â  4-6
segments ·≈â«¥Ÿ¥ÕÕ° À√◊Õ®– chop ‰ª¥Ÿ¥‰ª°Á‰¥â

Phaco chop ‡ªìπ‡∑§π‘§°“√·¬° nucleus ∑’Ë‰¡à¡’°“√∑” groove ‡≈¬ μà“ß®“° cruciate division ∑’Ë‰¡à¡’°“√
chop ‡≈¬ 2 ‡∑§π‘§π’ÈÕ¬Ÿà°—π§π≈–ª≈“¬¢Õß spectrum ¢Õß nuclear disassembly technique

∂â“æ‘®“√≥“¥Ÿ®–‡ÀÁπ«à“™à«ß direct cut ¢Õß‡∑§π‘§ phaco chop §◊ÕμÕπΩíßÀ—« phaco ·≈–μÕπ„™â chopper
À—Ëπ nucleus ´÷Ëß√«¡‡ªìπª√–¡“≥ 20-25% ¢Õß cross section ¢Õß nucleus   à«π∑’Ë‡À≈◊ÕÕ’° 75-80% ®–‡ªìπ indirect
cut μÕπÕÕ°·√ß crack ´÷Ëß‡∑à“°—∫«à“μâÕß„™â·√ß crack ¡“°°«à“°“√ crack groove ∂â“ nucleus ·¢Áß Õ“®‡°‘¥°“√À¡ÿπ
∫‘¥‡æ√“–°“√∑’ËμâÕß„™â·√ß¡“°·≈–°“√·¬°¡—°∑”‰¥â ‰¡à ¡∫Ÿ√≥å∑”„Àâ°“√¥Ÿ¥ segment ÕÕ°≈”∫“° °“√À¡ÿπ∫‘¥·≈–°“√·¬°
∑’Ë‰¡à ¡∫Ÿ√≥å∑”„Àâ¡’‚Õ°“ ‡°‘¥ zonular stress ‰¥â  à«π¢âÕ¥’¢Õß phaco chop §◊Õ‰¡à‡ ’¬‡«≈“∑” groove ¥—ßπ—Èπ∂â“‡≈◊Õ°
„™â„π√“¬∑’Ë‰¡à·¢ÁßÀ√◊Õπ‘Ë¡®π‡°‘π‰ª°Á®–∑”„Àâ “¡“√∂≈¥‡«≈“„π°“√ºà“μ—¥≈ß‰¥â
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2.3. Stop and Chop ‡ªìπ‡∑§π‘§∑’Ë¡’°“√º ¡º “π√–À«à“ß°“√∑” groove ·≈–°“√ chop ‡ªìπ°“√π”¢âÕ¥’¡“‡ √‘¡
°—π·≈–≈¥¢âÕ¥âÕ¬¢Õß·μà≈–‡∑§π‘§ ‡√‘Ë¡®“°°“√∑” groove ¬“«ª√–¡“≥ 2/3 ·≈â« chop μàÕ„π à«π 1/3 ∑’Ë distal end
¢Õß groove ·≈â« crack „Àâ ¡∫Ÿ√≥åμ≈Õ¥§«“¡¬“« ®“°π—ÈπÀ¡ÿπ nucleus ‡æ◊ËÕ chop „Àâ ‰¥â 4-6 segments

∂â“æ‘®“√≥“¥Ÿ®–‡ÀÁπ«à“™à«ß direct cut ¢Õß‡∑§π‘§ stop chop §◊ÕμÕπ∑” groove ∫«°°—∫μÕπΩíßÀ—« phaco
·≈–μÕπ„™â chopper À—Ëπ nucleus ´÷Ëß√«¡‡ªìπª√–¡“≥ 40-50% ¢Õß cross section ¢Õß nucleus  à«π∑’Ë‡À≈◊ÕÕ’° 50-
60% ®–‡ªìπ indirect cut ‡∑§π‘§π’È„™â„π nucleus ∑’Ë§àÕπ¢â“ß·¢Áß‰¥â¥’

2.4. Triangular Cracking ‡ªìπ√Ÿª·∫∫Àπ÷Ëß¢Õß Stop and Chop ·μà groove ®–¡’≈—°…≥–‡ªìπ√Ÿª “¡‡À≈’Ë¬¡∑’Ë
¡’®ÿ¥¬Õ¥Õ¬Ÿà∑’Ë main incision  à«π∞“πÕ¬Ÿàª√–¡“≥‡ âπºà“»Ÿπ¬å°≈“ß ¥Ÿ‡ªìπ “¡‡À≈’Ë¬¡À—«§«Ë”∂â“¡Õß„π°≈âÕßºà“μ—¥ ‡√‘Ë¡‚¥¬
°“√∑” groove  “¡‡À≈’Ë¬¡ ·≈â« chop μ√ß¡ÿ¡∑’Ë∞“π¢Õß “¡‡À≈’Ë¬¡∑—Èß´â“¬·≈–¢«“ À≈—ß®“° chop 2 μ”·Àπàß·≈â«®–‰¥â
segment ·√°Õ¬Ÿàμ√ß∞“π¢Õß “¡‡À≈’Ë¬¡ “¡“√∂¥÷ß¡“¥Ÿ¥ÕÕ°‰¥âßà“¬‡æ√“– groove  “¡‡À≈’Ë¬¡‡ªìπ∑’Ë«à“ß√Õß√—∫°“√¥÷ß
segment ·√°¡“ Ÿà central safe zone  À≈—ß®“°¥Ÿ¥ segment ·√°À¡¥·≈â«‡√“®–ÕÕ°·√ß crack μ√ß®ÿ¥¬Õ¥¢Õß “¡‡À≈’Ë¬¡
®–‡ÀÁπ°“√·¬°æ√âÕ¡°—∫°“√∑’Ë à«π´â“¬À√◊Õ¢«“∂Ÿ°¥—π„ÀâÀ¡ÿπ‰ªÀ“™àÕß«à“ß∑’Ë‡°‘¥®“°°“√¥Ÿ¥ segment ·√°ÕÕ°‰ª ®“°π—Èπ
‡√“ chop „Àâ ‰¥â segment ‡≈Á°≈ß ·≈–¥Ÿ¥ÕÕ°®πÀ¡¥
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¢âÕ¥’¢Õß‡∑§π‘§π’È§◊Õ‰¡àμâÕßÕ“»—¬°“√À¡ÿπ nucleus ¡“°π—°  “¡“√∂∑”‰¥âßà“¬·¡â°“√∑” hydrodissection ‰¡à
 ¡∫Ÿ√≥å À√◊Õ·¡â·μà‰¡à‰¥â∑” hydrodissection ‡≈¬   ®–‡ÀÁπ«à“‡√“ “¡“√∂¥Ÿ¥ segment ·√°ÕÕ°‰¥â„π¢≥–∑’Ë¬—ß‰¡à‰¥âÀ¡ÿπ
nucleus ‡≈¬  À≈—ß®“°π—Èπ°“√‡°‘¥ auto hydrodissection √à«¡°—∫™àÕß«à“ß„π capsular bag ∑”„Àâ nucleus loose ·≈–
∂Ÿ°¥—πÀ¡ÿπ‰ªæ√âÕ¡Ê°—∫°“√ÕÕ°·√ß crack μ√ß apex «‘∏’π’È®÷ßÕ“®‡√’¬°«à“‡ªìπ minimal hydrodissection À√◊Õ no
hydrodissection phaco  ·≈–®–‡ÀÁπª√–‚¬™πå¢Õß‡∑§π‘§π’È¡“°„π posterior polar cataract

3. Soft Nucleus
ªí≠À“¢Õß soft nucleus §◊Õ°“√∑’Ë‰¡à “¡“√∂ crack À√◊Õ chop ‰¥â Õ’°∑—Èß°“√À¡ÿπ°Á∑”‰¥â≈”∫“° ‡∑§π‘§ ”À√—∫ soft

nucleus ®÷ßμâÕß‰¡àæ÷Ëßæ“°“√ crack À√◊Õ°“√À¡ÿπ¡“°π—° ·≈–∑’Ë ”§—≠§◊Õ°“√∑” capsulorhexis §«√„Àâ ‰¥â¢π“¥Õ¬à“ßπâÕ¬
5 ¡¡. ‡æ◊ËÕ®–‰¥âÀ¡ÿπ nucleus ßà“¬¢÷Èπ·≈–‡º◊ËÕ‡≈◊Õ°„™â‡∑§π‘§∑’ËμâÕß subluxate nucleus ÕÕ°¡“πÕ° bag °àÕπ∑’Ë®–‡≈◊Õ°
«à“®–„™â‡∑§π‘§„¥§«√®–∑¥ Õ∫§«“¡·¢Áß°àÕπ‚¥¬∑” Stab test °≈à“«§◊Õ°àÕπ®–∑” hydrodissection ‡√“„™â cannula ∑’Ë
®–∑” hydrodissection ·∑ß‡¢â“ nucleus ¡ÿàß≈ß≈÷° Ÿà»Ÿπ¬å°≈“ß¢Õß nucleus ·≈– —ß‡°μ·√ßμâ“π·≈–°“√¢¬—∫¢Õß nucleus
À“°·∑ß‡¢â“‰ª‰¥â‚¥¬ nucleus ‰¡à‡§≈◊ËÕπ‰À«À√◊Õ‡§≈◊ËÕπ‰À«πâÕ¬· ¥ß«à“‡π◊ÈÕπ‘Ë¡¡“°

3.1. Hydrosubluxation and Aspiration „™â‡¡◊ËÕ stab test æ∫«à“ nucleus π‘Ë¡¡“° ‡√“®– subluxate nucleus
ÕÕ°¡“πÕ° bag ‚¥¬°“√©’¥ hydrodissection ¡“°Ê „Àâ BSS ∑’Ë – ¡„μâ nucleus ¥—π nucleus ÕÕ°¡“®–∑”„Àâ¥Ÿ¥ÕÕ°
·≈–À¡ÿπ‰¥âßà“¬ «‘∏’π’ÈμâÕß∑” capsulorhexis ¢π“¥‰¡àμË”°«à“ 5 ¡¡. ‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√‡°‘¥ hydro rupture ¢Õß posterior
capsule ·≈–‰¡à§«√„™â„π posterior polar cataract
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3.2. Chip and Flip ‡√‘Ë¡μâπ¥â«¬°“√∑” sculpting ‡Õ“ à«π nucleus μ√ß°≈“ßÕÕ°‡°‘¥‡ªìπ bowl μ√ß°≈“ß ®“°π—Èπ
„™âÀ—« phaco ¥—π∑’Ë floor „Àâ epinucleus  flip ºà“π equator ¢Õß bag  ·≈â«¥Ÿ¥ à«π∑’Ë flip  «’∏’π’È∂â“ nucleus ‰¡à soft ®√‘ß
À√◊Õ¬—ß‡À≈◊Õ floor Àπ“Õ¬Ÿà ‡«≈“ÕÕ°·√ß¥—π∑’Ë floor °Á®–‰¡à flip ·≈–Õ“®‡°‘¥ zonular stress

3.3. Half Bowl Aspiration ‡√‘Ë¡μâπ¥â«¬°“√ sculpting nucleus  à«π‰°≈ incision ‡ªìπ√Ÿª§√÷Ëß«ß°≈¡ ·≈â«¥Ÿ¥
¢Õ∫¢Õß bowl  à«π‚§âß®πÀ¡¥ ‡°‘¥‡ªìπ∑’Ë«à“ß ®“°π—Èπ„™âÀ—« phaco ¥—π nucleus  à«π„°≈â incision ≈ß‰ªÀ“™àÕß«à“ßæ√â
Õ∫°—∫À¡ÿπ‰ª¥â«¬ ∑”°“√ sculpt  à«π∑’Ë‡À≈◊Õ·≈–¥Ÿ¥¢Õ∫®πÀ¡¥

4. Bevel Up / Bevel Down
4.1. Bevel Up „π°“√∑” groove ‚¥¬∑—Ë«‰ª®–Àß“¬À—« phaco ∑” sculpting ª√– ‘∑∏‘¿“æ„π°“√ emulsify nucleus

®–¢÷Èπ°—∫√–¥—∫æ≈—ßß“π U/S ∑’Ë„™â √à«¡°—∫§«“¡·À≈¡¢Õß phaco tip ·≈–¬—ß¡’ªí®®—¬¢Õß§«“¡Àπ“„π°“√‡©◊Õπ nucleus
„π·μà≈–‡∑’Ë¬«√à«¡°—∫§«“¡‡√Á«„π°“√¥—π phaco tip ‰ª¢â“ßÀπâ“μâÕß‡À¡“–°—∫√–¥—∫§«“¡·¢Áß „π∑“ßªØ‘∫—μ‘‡√“¡—°„™â tip
30 Õß»“ ·≈–æ≈—ßß“π U/S 50% ‡¡◊ËÕæ∫«à“ nucleus ·¢Áß‡√“ “¡“√∂™à«¬„Àâ°“√ emulsify ¥’¢÷Èπ‰¥â‚¥¬‡æ‘Ë¡√–¥—∫æ≈—ßß“π
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√à«¡°—∫°“√ sculpt ∫“ß·≈–¥—π‰ª¢â“ßÀπâ“™â“Ê ‡æ◊ËÕ„Àâ‡«≈“ phaco tip ∑”°“√ emulsify nucleus ‰¥â∑—π ‰¡à‡™àππ—Èπ®–
‡°‘¥°“√¥—π nucleus ‰ª¢â“ßÀπâ“·≈– stress μàÕ zonule Õ“®æ‘®“√≥“„™â tip ∑’Ë·À≈¡¡“°¢÷Èπ ‡™àπ 45 Õß»“ „π hard
nucleus ·μà¢âÕ‡ ’¬§◊Õ bevel area ®–°«â“ß¢÷Èπ∑”„Àâ occlude ¬“°¢÷Èπ  „™â‡«≈“„π°“√¥Ÿ¥ segment π“π¢÷Èπ

4.2. Bevel Down ‡ªìπ‡∑§π‘§°“√∑” groove ‚¥¬§«Ë”À—« phaco ∑”°“√ emulsify „π∑‘»∑“ß≈ß≈à“ß∑’≈–πâÕ¬  ‡ª≈’Ë¬π
μ”·Àπàß„Àâ overlap °—π„π∫√‘‡«≥∑’ËμâÕß°“√„Àâ‡ªìπ groove ®π‰¥â§«“¡≈÷°∑’Ë‡À¡“– ¡  Õ“®„™â hook À√◊Õ chopper ™à«¬
stabilize nucleus ¢≥–∑” groove ¢âÕ¥’¢Õß°“√„™â bevel down §◊Õ°“√∑’Ë¡’ zonule ‚¥¬√Õ∫ 360 Õß»“·≈– vitreous ¢â“ß
≈à“ß™à«¬ support ·√ß∑’Ë°√–∑”≈ß≈à“ß μà“ß®“° bevel up sculpting ´÷Ëß¡’‡æ’¬ß zonule ∫√‘‡«≥ main incision ™à«¬
support πÕ°®“°π’È bevel down ¡’≈—°…≥–‡ªìπ phaco aspiration §◊Õ¡’°“√ occlude ¢Õß phaco tip  ¥—ßπ—Èπ vacuum
®–™à«¬„Àâ°“√ emulsify ¡’ª√– ‘∑∏‘¿“æ°«à“ ‡æ√“–∑”„Àâ phaco tip °√–·∑° nucleus ‰¥â·√ß°«à“ ·μà‡√“„™â vacuum μË”
ª√–¡“≥ 100 mm.Hg. ‡æ◊ËÕ‰¡à„Àâ‡°‘¥°“√ engage ¢Õß phaco tip °√≥’ hard nucleus ‡√“ “¡“√∂‡æ‘Ë¡‰¥â∑—Èß vacuum
·≈– U/S power  ·≈–‡§≈◊ËÕπ∑’Ë phaco tip ™â“Ê ‡æ◊ËÕ„Àâ “¡“√∂ emulsify nucleus ‰¥â∑—π ‰¡à¥—π®π‡°‘¥ zonular stress



38 ª“π‡πμ√ ª“ßæÿ≤‘æß»å Vol. 28 No. 1  January-June 2014

5. Changing Consistency sign
‡ªìπ≈—°…≥–°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡π◊ÈÕ nucleus ¢≥– ∑” groove ≈÷°∂÷ß™—Èπ√–À«à“ß outer nucleus °—∫ core nucleus

(∫√‘‡«≥ posterior Y-suture) ™—Èππ’È nucleus soft ¢÷Èπ·≈– lamella ¢Õß nucleus ‡°“–°—π‰¡à·πàπ ‡√“®– —ß‡°μ‡ÀÁπ°“√
À≈ÿ¥¢Õß lamella ·≈– floor ¢â“ß≈à“ß‡√’¬∫∑—π∑’  ‚¥¬∑—Ë«‰ª™—Èππ’ÈÕ¬Ÿà∑’Ë§«“¡≈÷°ª√–¡“≥ 2/3 ¢Õß§«“¡Àπ“¢Õß nucleus ·μà
„π hard nucleus Õ“®≈÷°∂÷ß 1/4 À√◊Õ 1/5 ‰¥â °“√∑” groove ≈÷°‰¥â∂÷ß™—Èππ’È®–∑”„Àâ crack ßà“¬·≈–‰¡à‡ªìπ jigsaw
interlocking

6. 3D cracking
°“√ crack hard nucleus À≈—ß®“°‰¥â groove ∑’Ë°«â“ß ¬“« ·≈–≈÷°¥’·≈â«  °“√ÕÕ°·√ß crack ®–π÷°‡ ¡◊Õπ nucleus

‡ªìπ√Ÿª∑√ß 3 ¡‘μ‘ ·≈–·∫àß°“√ crack ‡ªìπ 2 √–π“∫ ‡æ◊ËÕ„Àâ crack ‚¥¬„™â·√ßπâÕ¬ ßà“¬·≈– ¡∫Ÿ√≥å  √–π“∫·√°‡ªìπ°“√
crack ®“°∫π≈ß≈à“ß (top to bottom À√◊Õ‡√’¬°«à“ vertical cracking ‚¥¬°“√ÕÕ°·√ß∑’Ë¢Õ∫∫πμ√ß°≈“ß nucleus ®–
·¬°®“°º‘«∫π≈ß‰ª∂÷ß floor ∑’≈– fiber ‚¥¬∑’Ë floor Õ“®®–¬—ß‰¡à·¬°·≈–¥Ÿ‡À¡◊Õπ‰ª∫“πæ—∫ „π√–π“∫∑’Ë Õß‡ªìπ°“√
crack ®“° à«π¢Õ∫¡“ Ÿà»Ÿπ¬å°≈“ß (periphery to central) À√◊Õ‡√’¬°«à“ horizontal cracking ‚¥¬°“√ÕÕ°·√ß∑’Ë floor
„π à«πÀπâ“ ÿ¥¢Õß groove ∑”„Àâ nucleus  à«π floor ·¬°®“°¢Õ∫πÕ°μ√ß equator ‰≈à¡“∂÷ßμ√ß°≈“ß ∑’≈– fiber ®“°
π—ÈπÕÕ°·√ß∑’Ë floor „π à«πÀ≈—ß ÿ¥¢Õß groove ∑”„Àâ nucleus  à«π floor ∑’Ë‡À≈◊Õ·¬°®“°¢Õ∫πÕ°μ√ß equator ‰≈à¡“
∂÷ßμ√ß°≈“ßæ∫°—∫√Õ¬·¬°®“° à«πÀπâ“∑”„Àâ nucleus ·¬°‡ªìπ 2 ’́°‚¥¬ ¡∫Ÿ√≥å  °“√„™â·π«§‘¥¢Õß 3D cracking ·¬°
nucleus ∑’≈– fiber ∑”„Àâ ‰¡àμâÕßÕÕ°·√ß¡“° ·≈– “¡“√∂„™â crack hard nucleus ‰¥âßà“¬¢÷Èπ
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7. Complication Prevention & Management

7.1. Rupture posterior capsule ‡¡◊ËÕ‡°‘¥ rupture posterior capsule ‡√“®–æ¬“¬“¡„Àâ¢π“¥ tear ‰¡à¢¬“¬
‰¡à„Àâ¡’ vitreous loss ·≈– drop nucleus  ‘Ëß ”§—≠§◊ÕμâÕß√Ÿâ„Àâ‡√Á««à“¡’ rupture PC ´÷ËßÕ“® —ß‡°μ‰¥â®“° AC deep
º‘¥ —ß‡°μ À√◊Õ¥Ÿ¥ fragment ‰¡à¡“  À√◊Õ fragment ¡’∑à“∑’®– drop À√◊Õ‡ÀÁπ√Õ¬ tear ‡¡◊ËÕæ∫«à“¡’ rupture PC ∑“ß∑’Ë¥’
§◊ÕÀ¬ÿ¥°“√ emulsify nucleus °àÕπ‡Õ“ phaco tip ÕÕ°„Àâ©’¥ viscoelastic ∑“ß side port ‡æ◊ËÕªÑÕß°—π flat AC ÷́Ëß®–
∑”„Àâ tear extend ·≈– ‡°‘¥ vitreous loss ‰¥â ‡»… nucleus ∑’Ë‡À≈◊Õ‡Õ“ÕÕ°¥â«¬ manual ECCE Õ“®®–μâÕß¢¬“¬·º≈
À“°‡ªìπ‡»…¢π“¥„À≠à ‡»…¢π“¥§√÷Ëß´’°Õ“®„™â·º≈¢π“¥ 6 ¡¡. ®—¥°“√«“ßμ—«μ“¡·π«¬“«·≈–„™â hook 2 μ—« ™à«¬¥÷ßÕÕ°
À√◊Õ„™â·√ß¥—π¢Õß BSS ®“° anterior chamber maintainer (ACM) ™à«¬¥—πÕÕ°¡“®π§√∫∑ÿ°™‘Èπ ∑ÿ°¢—ÈπμÕπæ¬“¬“¡
Õ¬à“„Àâ flat AC ‚¥¬°“√©’¥ viscoelastic ‡μ‘¡ À√◊Õ„™â ACM ‡¡◊ËÕ‡Õ“‡»… nucleus ÕÕ°À¡¥·≈â«μ√«® Õ∫¥Ÿ«à“¡’ vitreous
„π AC À√◊Õ‰¡à ‚¥¬¥Ÿ¥â«¬μ“‡ª≈à“Õ“®‡ÀÁπ vitreous strand À√◊Õ —ß‡°μ√Õ¬ peak ¢Õß tear À√◊Õ iris ∂â“‰¡à¡’ vitreous ∑”
I/A cortex „™â‡ “πÈ”μË”ª√–¡“≥ 50-60 ´¡. ‡¡◊ËÕ¥Ÿ¥ cortex À¡¥ „Àâ©’¥ viscoelastic ∑“ß side port ‡æ◊ËÕ‡μ√’¬¡„ à IOL
À“° tear ‰¡à„À≠àÕ“®„ à„π bag ∂â“ tear „À≠à „ à„π sulcus  ∫“ß√“¬Õ“®∑” posterior capsulorhexis ‡æ◊ËÕ convert „Àâ
‡ªìπ round tear ≈¥‚Õ°“ ∑’Ë tear extend μÕπ„ à IOL  °√≥’ rhexis ‡≈Á°°«à“ IOL ·≈–‰¡à¡’ weak point  Õ“® capture
IOL optic ‰ªÕ¬ŸàÀ≈—ß rhexis  °√≥’π’È ‰¡àμâÕß≈¥ power IOL ‡æ◊ËÕ™¥‡™¬ vertex distance  °√≥’ capsular support ‡À≈◊Õ
‰¡à∂÷ß 2/3 Õ“®μâÕßæ‘®“√≥“∑” scleral IOL fixation

Convert to ECCE

7.2. Vitreous Loss & Anterior vitrectomy ‡¡◊ËÕ¡’ rupture PC ·≈– vitreous loss °“√®—¥°“√°—∫ vitreous
μâÕß§”π÷ß∂÷ß traction μàÕ retina ·≈–°“√¢¬“¬‡æ‘Ë¡¢Õß PC tear „π°“√∑” anterior vitrectomy §«√∑”‡ªìπ√–∫∫ ‚¥¬
‡√‘Ë¡μâπμ—¥ incarcerated vitreous ∑’Ë·º≈  μ“¡¥â«¬ vitreous „π anterior chamber  vitreous ∫√‘‡«≥ pupil ·≈–∑â“¬ ÿ¥
anterior 1/3 „π posterior segment  §Õ¬ —ß‡°μ vitreous strand ∑’Ë·º≈ À“°¡’μâÕßμ—¥°àÕπ‡æ◊ËÕ„Àâ vitreous μ°°≈—∫‰ª‰¥â
°√≥’∑’Ë„™â coaxial vitrectomy μâÕßÀ≈’°‡≈’Ë¬ß°“√„ àÀ—« vitrectomy ‡¢â“‰ª∑à“¡°≈“ß vitreous ‡æ√“–®–‡°‘¥ BSS misdi-
rection ∑”„Àâ vitreous balloon up À√◊Õ vitreous displacement ·≈– PC tear extend Õ“®À≈’°‡≈’Ë¬ß°“√‡°‘¥
ªí≠À“π’È ‰¥â‚¥¬„™â bimanual À√◊Õ bi-axial anterior vitrectomy ‚¥¬·¬° cutter ·≈– infusion ÕÕ°®“°°—π  ºà“π·º≈
side port ∑’Ë¢¬“¬ ·≈–∑”·º≈¢π“¥ 1.5 ¡¡.‡æ‘Ë¡Õ’° 1 ·Ààß  „π°“√∑” anterior vitrectomy ‰¡à«à“®–‡ªìπ coaxial À√◊Õ bi-
axial „Àâ„™â‡ “ BSS μË” ª√–¡“≥ 30 ́ ¡. ®“°μ“ºŸâªÉ«¬‡æ◊ËÕªÑÕß°—π BSS misdirection ªí®®ÿ∫—π¡’°“√„™â‡∑§π‘§ triamcino-
lone staining „π°“√∑” anterior vitrectomy ∑”„Àâ “¡“√∂‡ÀÁπ·≈–μ—¥ vitreous ‰¥âßà“¬¢÷Èπ
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Clear out incarcerated vitreous

Coaxial anterior vitrectomy : ç Top Down Technique é
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7.3. Drop nucleus ‡¡◊ËÕ‡°‘¥ rupture PC Õ“®®–¡’ drop nucleus ‰¥â ‚¥¬‡©æ“–√“¬∑’Ë¡’ vitreous syneresis Õ¬Ÿà
·≈â«  À“° à«π∑’Ë drop Õ¬Ÿà‰¡àÀà“ß®“°√–¥—∫¢Õß PC Õ“®„™â Sinski hook 2 Õ—π™à«¬°—πremove ¿“¬„μâ viscoelastic  ∫“ß
§π∑” posterior levitation ºà“π∑’Ë sclerotomy ∑’Ë pars plana ¬° à«π∑’Ë drop °≈—∫¢÷Èπ¡“„π AC  °“√∑”‡∑§π‘§‡À≈à“π’ÈÕ“®
‡°‘¥ vitreous traction ·≈– retinal tear ‰¥â ®÷ß§«√μ√«®®Õª√– “∑μ“‚¥¬≈–‡Õ’¬¥À≈—ßºà“μ—¥ À“° à«π∑’Ë drop Õ¬Ÿà≈÷°§«√
remove ¥â«¬ PPV + lens fragmentation „π§√“«‡¥’¬«°—π∂â“æ√âÕ¡ À√◊ÕÕ“®®–∑”‡©æ“– anterior vitrectomy  ¥Ÿ¥≈â“ß
cortex ·≈â« àßμàÕ„ÀâºŸâ™”π“≠∑”„π§√“«μàÕ‰ª

8. Complicated Cataract

8.1. Hard nucleus ¬ÿ∑∏»“ μ√å ”À√—∫ hard nucleus ª√–°Õ∫¥â«¬  ¢π“¥·º≈ 2.75 ¡¡. À√◊Õ‚μ°«à“‡æ◊ËÕªÑÕß°—π
wound burn, capsulorhexis ¢π“¥„À≠à°«à“ 5 ¡¡. ‡æ◊ËÕ„Àâ®—¥°“√ nucleus ßà“¬ ≈¥ stress μàÕ zonule, minimal
hydrodissection ‡æ◊ËÕªÑÕß°—π hydro rupture, ∑” groove °«â“ß ¬“« ≈÷° ‡æ◊ËÕ„Àâ crack ßà“¬, °“√„™â bevel down ∑”
groove ®–∑”„Àâ∑” groove ßà“¬·≈–¡’ª√– ‘∑∏‘¿“æ„π°“√„™âæ≈—ßß“π Ÿß, 3D cracking ™à«¬„Àâ crack ßà“¬ „™â·√ßπâÕ¬,
multiple chop, clean & complete separation ‡æ◊ËÕ≈¥ stress μàÕ zonule, least zonular stress „π∑ÿ° step, heat
prevention

8.2. Mature cataract White mature cataract ¡’§«“¡¬“°μÕπ capsulorhexis ¥—ß‰¥â°≈à“«‰ª·≈â«„π‡∑§π‘§
°“√∑” rhexis ‰¡àμâÕß∑” hydrodissection  ”À√—∫§«“¡·¢Áß¢Õß nucleus ¡’∑—Èß·¢Áß·≈–‰¡à·¢Áß „™â‡∑§π‘§∑’Ë‡À¡“– ¡
μ“¡§«“¡·¢Áß  √“¬∑’Ë¡’ fibrosis ¢Õß capsule μâÕß√–«—ß‡æ√“–Õ“®∑”„Àâ‡°‘¥ stress μàÕ capsule μÕπ∑” capsulorhexis
·≈– capsule Õ“®®–‡ª√“–∫“ß ∫“ß§√—ÈßÀ¡ÿπ nucleus ¬“°‡æ√“–¡’ fibrosis ¢Õß cortex ¥â«¬ ∫“ß√“¬ cortex  à«π„À≠à
liquefy ¥Ÿ‡À¡◊Õπ‰¡à‡À≈◊Õ cortex „Àâ I/A Õ—π∑’Ë®√‘ß·≈â«¡—°¡’ cortex ‡À≈◊Õμ‘¥Õ¬Ÿà„°≈â equator μâÕß‡¢â“‰ª¥Ÿ¥≈÷°°«à“ª°μ‘´÷Ëß
μâÕß√–«—ß°“√¥Ÿ¥μ‘¥ capsule μ√ß equator ·≈– stress μàÕ zonule

8.3. Phacomorphic glaucoma „π intumescent mature cataract ·≈–°≈“¬‡ªìπ phacomorphic glaucoma
®–¡’ IOP  Ÿß¡“°·≈– anterior chamber μ◊Èπ¡“° À≈—ß®“°„Àâ anti glaucoma ·≈– hyper osmotic agent ®π IOP ¥’·≈â«
®÷ß¡“∑” phaco ∫“ß§√—Èß anterior chamber μ◊Èπ¡“° ‰¡à “¡“√∂ form AC ‰¥â≈÷°æÕ·¡â®–©’¥ viscoelastic ®πμ“μ÷ß
¡“°·≈â«°Áμ“¡ Õ“®®–æ¬“¬“¡∑” drainage liquefied cortex ¥â«¬‡∑§π‘§∑’Ë°≈à“«·≈â«„πÀ—«¢âÕ capsulorhexis ·≈â«©’¥
viscoelastic ‡æ‘Ë¡  À“° AC ¬—ß‰¡à≈÷°æÕμâÕßπ÷°∂÷ß«à“Õ“®®–¡’ fluid misdirection ‡ªìπ malignant glaucoma ́ ÷Ëß®”‡ªìπμâÕß∑”
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pars plana tap ®÷ß®– “¡“√∂ form AC ‰¥â  °“√∑”¥—ß°≈à“«Õ“®‡ ’Ë¬ßμàÕ vitreous traction À≈—ßºà“μ—¥§«√μ√«®À“ retinal
tear °“√ºà“μ—¥μâÕ°√–®°„π°√≥’∑’Ë¡’ uncontrolled À√◊Õ poorly controlled glaucoma Õ“®‡°‘¥ suprachoroidal hemor-
rhage À√◊Õ choroidal effusion ‰¥â ·μà„π∫“ß°√≥’‡√“‰¡à “¡“√∂À≈’°‡≈’Ë¬ß°“√ºà“μ—¥π—Èπ‰¥â  §«√√–«—ß‰¡à„Àâ¡’™à«ß flat
chamber π“π

8.4. Loose zonule Õ“®‡ªìπ‚√§¢Õß zonule ‡Õß ‡™àπ pseudoexfoliation syndrome, Marfan syndrome À√◊Õ
‡°‘¥®“° ocular trauma À“° zonule weak ¡“° ¡’ lens subluxation Õ“®∑” ICCE À√◊Õ∫“ß√“¬Õ“®μâÕß∑” PPV
Lensectomy / Phacofragmentation

¬ÿ∑∏»“ μ√å ”À√—∫ phaco „π loose zonule ª√–°Õ∫¥â«¬ capsulorhexis ¢π“¥„À≠à°«à“ 5 ¡¡. ‡æ◊ËÕ„Àâ®—¥°“√
nucleus ßà“¬ ≈¥ stress μàÕ zonule, good hydrodissection, „™â minimal rotation technique ‡™àπ triangular cracking
technique, clean & complete separation, least zonular stress, capsular tension ring (CTR) ‡¡◊ËÕ®”‡ªìπ Õ“®„™â iris
retractor ™à«¬ support capsular bag

°√≥’ soft nucleus ·≈– loose zonule Õ“®æ‘®“√≥“∑” capsulorhexis „Àâ‚μ·≈–∑” hydro subluxation „Àâ
nucleus ¡“Õ¬ŸàÀπâ“ anterior capsule „μâμàÕ iris  ‡√’¬°«à“‡ªìπ supra capsular phaco ®– “¡“√∂≈¥‚Õ°“ ‡°‘¥ stress
μàÕ zonule ‰¥â

°“√„ à IOL À“° zonule ‰¡à loose ¡“°  “¡“√∂„ à„π capsular bag ‰¥â

Phacomorphic glaucoma

 Traumatic zonular dialysis Marfan syndrome
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8.5. Small pupil °“√∑”„Àâ pupil ‚μ¢÷Èπ°√≥’¡’ posterior synechia ®– lysis synechia ∑’Ë¢Õ∫ pupil ·≈–
synechia ∫√‘‡«≥ posterior surface ¢Õß iris °—∫ anterior capsule ∫“ß√“¬Õ“®®–μâÕß≈Õ° fibrosis ∑’Ë¢Õ∫ pupil ÕÕ°
¥â«¬ √“¬∑’Ë‰¡à¡’ synechia À√◊Õ¡’ ·μà lysis ·≈â« pupil ‚μ‰¡àæÕ Õ“®≈Õß stretch pupil ¥â«¬ hook 2 μ—« À√◊Õ„™â iris
retractor ∂à“ß‰«â 4 ®ÿ¥ À√◊ÕÕ“®æ‘®“√≥“∑” sphincterectomy - sphincterotomy ́ ÷Ëß®–∑”„Àâ pupil À≈—ßºà“μ—¥‚μª√–¡“≥
3-4 ¡¡. ¢≥–¬—ß‰¡à‰¥â dilate ∑”„Àâ “¡“√∂¥Ÿ fundus À√◊Õ ∑” laser ‰¥â –¥«° ´÷Ëß‡ªìπº≈¥’μàÕºŸâªÉ«¬°≈ÿà¡π’È∑’Ë¡—°®–¡’
‚√§‡√◊ÈÕ√—ß´÷Ëß®”‡ªìπμâÕß¥Ÿ fundus ‡ªìπ√–¬– À≈—ß∑”„Àâ pupil ‚μæÕ·≈â« ∑” capsulorhexis „Àâ‚μ∑’Ë ÿ¥∑’Ë®–∑”‰¥â ÷́Ëß∫“ß
§√—ÈßμâÕß‡≈¬‡¢â“‰ª„μâ¢Õ∫ pupil

Pupil Stretching

Sphincterectomy-sphincterotomy

Post-op sphincterectomy-sphincterotomy
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8.6. Posterior Polar cataract ‡°‘¥®“° defect ¢Õß posterior capsule ·μà°”‡π‘¥ ´÷ËßÕ“®‡ªìπ°“√∑’Ë posterior
capsule μ√ß°≈“ß∫“ß≈ß À√◊Õ‡ªìπ true defect  ∑”„Àâ‡°‘¥ localized cataract ·≈– fibrosis ≈—°…≥–‡ªìπ plaque ¢ÿàπ
Àπ“μ√ß°≈“ß posterior capsule Õ“®¡’ opacity radiate ∑’Ë¢Õ∫ Õ“®‡ªìπμ“‡¥’¬«À√◊Õ Õßμ“ À“°æ∫„πºŸâªÉ«¬Õ“¬ÿπâÕ¬
„Àâæ÷ß√–«—ß«à“ defect πà“®–¡“° cataract ®÷ß progress ‡√Á« „π°“√ºà“μ—¥‡√“®–‰¡à∑” hydrodissection ‡æ√“–Õ“®¡’
defect ∑’Ë posterior capsule Õ¬Ÿà·≈â« ∑”„Àâ‡ ’Ë¬ßμàÕ hydro rupture ‡√“®–∑” hydro delineate ·∑π ‚¥¬©’¥ BSS ‡¢â“
epinucleus ‡ÀÁπ‡ªìπ golden ring sign  ∑”„Àâ¡’ epinuclear shell ™à«¬ªÑÕß°—π capsular bag ¢≥–‡√“®—¥°“√°—∫ nucleus
¥â«¬‡∑§π‘§∑’Ë‡À¡“– ¡°—∫§«“¡·¢Áß ‡√“®–‰¡àª≈àÕ¬„Àâ flat AC „π∑ÿ°¢—ÈπμÕπ‡æ√“– vitreous Õ“®®–¥—π„Àâ PC tear °àÕπ
®–‡Õ“À—« Phaco À√◊Õ IA ÕÕ° „™â viscoelastic ©’¥‡¢â“∑“ß side port ‡æ◊ËÕ form AC ·≈–®–‰¡à¢—¥ PC ‡æ√“–‡ ’Ë¬ßμàÕ tear
 Ÿß À≈—ß„ à IOL ·≈â«Õ“®©’¥øÕßÕ“°“»∑“ß side port ‡æ◊ËÕ form AC

8.7. Traumatic cataract „π√“¬∑’Ë‡ªìπ penetrating injury ¡’ rupture ¢Õß lens capsule °“√∑” phaco μâÕß
„™â§«“¡√–¡—¥√–«—ß‡æ√“–Õ“®¡’ PC rupture √à«¡¥â«¬ „π√“¬ blunt trauma Õ“®¡’ fibrosis ¢Õß lens capsule ¥â“πÀπâ“
À√◊Õ¥â“πÀ≈—ß Õ“®¡’À√◊Õ‰¡à¡’ rupture ¢Õß lens capsule,  zonule  À“°‡ªìπ‰ª‰¥â§«√μ√«® gonioscopy ·≈– fundus
exam °àÕπºà“μ—¥ ‡æ√“–Õ“®¡’ angle recession,  choroidal rupture,  retinal detachment,  optic atrophy ‰¥â  °“√∑”
phaco °√≥’∑’Ë¡’ weak zonule „™â‡∑§π‘§¥—ß∑’Ë°≈à“«‰ª·≈â« „π√“¬∑’Ë¡’ dislocated lens Õ“®μâÕß∑” ICCE

Posterior Polar Cataract

Traumatic Cataract


