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Effect of Low Dose Topical Mitomycin-C
for Preventing Recurrent Pterygium
Following Simple Excision Technique

Chaiyasit Thepchatri, M.D.

Abstract

Objective: To determine the efficacy and complication of primary pterygium excision with topical 0.02%
mitomycin-C (MMC) following bare sclera technique compare to bare sclera technique alone

Methods: This is prospective study of patients who underwent a primary pterygium excision from January
2005 to December 2006, 60 eyes of treated patients were divided in two groups. Thirty eyes in group 1 were
operated with bare sclera technique alone whereas 30 eyes in group 2 were operated with the same
procedure plus topical 0.02% MMC twice daily for 4 days after the operation. All cases were followed-up at
least one year.

Results: The mean age of MMC group was 45.9+9.8 years which significantly younger than 51.7+12.1 years
of bare sclera group (p = 0.04). The recurrent rate of MMC group was 6.7% (2 in 30 eyes) which significantly
4.39 times lower than 26.7% (8 in 30 eyes) in bare sclera group (p <0.05) 95% CI = 0.93, 20.70. The
probability of 1-year no recurrence was 0.73 and 0.93 in bare sclera group and MMC group respectively. The
time interval from surgery to recurrence ranged from 2 to 12 months. The minor complications were detected
10% (3 in 30 eyes, all were pyogenic granuloma) in bare sclera group and 6.7% (2 in 30 eyes, one was
pyogenic granuloma and another was avascularized sclera) in MMC group. There were not statistically
different between groups (p = 1.0).

Conclusion: Primary pterygium excision with topical 0.02% MMC twice daily for 4 days following excision is
a convenient and rapidly procedure with a low recurrent rate and no serious complication. It may be an
alternatively adjunctive therapy. Thai J Ophthalmol 2007; July-December 21(2): 91-7.

Keywords: Pterygium, mitomycin-C

Department of Ophthalmology, Sungaikolok Hospital, Narathiwas Province, Thailand.

Original Article/π‘æπ∏åµâπ©∫—∫
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º≈°“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ ‚¥¬„™â low dose topical
mitomycin-C À≈—ß°“√ºà“µ—¥«‘∏’ bare sclera

‰™¬ ‘∑∏‘Ï  ‡∑æ™“µ√’, æ.∫.

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“ Õ—µ√“°“√°≈—∫‡ªìπ„À¡à ·≈–¿“«–·∑√°´âÕπ ¿“¬À≈—ß°“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ ‚¥¬„™â topical mito-
mycin-C (MMC) ¢π“¥ 0.02% À¬Õ¥µ“À≈—ß°“√ºà“µ—¥·∫∫ bare sclera ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë„™â bare sclera Õ¬à“ß
‡¥’¬«„πºŸâªÉ«¬∑’Ë‡ªìπµâÕ‡π◊ÈÕ§√—Èß·√°

«‘∏’«‘®—¬: ‡ªìπ°“√»÷°…“‰ª¢â“ßÀπâ“ (prospective study) „πºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“µ—¥µâÕ‡π◊ÈÕ§√—Èß·√° „π√–À«à“ß¡°√“§¡ ªï
æ.». 2548 - ∏—π«“§¡ æ.». 2549 ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“µ—¥®”π«π 60 µ“∂Ÿ°·∫àß‡ªìπ 2 °≈ÿà¡ °≈ÿà¡≈– 30 µ“ °≈ÿà¡∑’Ë 1 ‰¥â
√—∫°“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ‚¥¬„™â bare sclera technique °≈ÿà¡∑’Ë 2 ‰¥â√—∫°“√ºà“µ—¥‚¥¬„™â bare sclera technique ‡™àπ
‡¥’¬«°—π ·≈–µ“¡¥â«¬°“√À¬Õ¥¬“ 0.02% mitomycin-C «—π≈– 2 §√—Èßµ‘¥µàÕ°—π‡ªìπ‡«≈“ 4 «—π ºŸâªÉ«¬∑—Èß 2 °≈ÿà¡®–‰¥â
√—∫µ‘¥µ“¡À≈—ßºà“µ—¥Õ¬à“ßπâÕ¬ 1 ªï

º≈°“√»÷°…“: °≈ÿà¡ bare sclera ¡’Õ“¬ÿ‡©≈’Ë¬ 51.7+12.1 ªï „π¢≥–∑’Ë°≈ÿà¡ MMC ¡’Õ“¬ÿ‡©≈’Ë¬πâÕ¬°«à“§◊Õ 45.9+9.8 ªï ´÷Ëß
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = 0.04) Õ—µ√“°≈—∫¡“‡ªìπ„À¡à„π°≈ÿà¡ MMC ‡∑à“°—∫√âÕ¬≈– 6.7 (2 „π 30 µ“) ´÷Ëß
µË”°«à“ °≈ÿà¡ bare sclera ∑’Ë¡’Õ—µ√“°≈—∫¡“‡ªìπ„À¡à‡∑à“°—∫√âÕ¬≈– 26.7 (8 „π 30 µ“) ∂÷ß 4.39 ‡∑à“ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(P <0.05) 95%CI = 0.93, 20.70 ‚Õ°“ ∑’Ë®–‰¡à°≈—∫¡“‡ªìπ„À¡à„π 1 ªï (1-year no recurrence) ¢Õß°≈ÿà¡ MMC ‡∑à“°—∫
0.93 ´÷Ëß Ÿß°«à“°≈ÿà¡ bare sclera ´÷Ëß¡’‚Õ°“ ∑’Ë®–‰¡à°≈—∫¡“‡ªìπ„À¡à„π 1 ªï (1-year no recurrence) ‡∑à“°—∫ 0.73 √–¬–
‡«≈“∑’Ë°≈—∫‡ªìπ„À¡àÕ¬Ÿà„π™à«ß 2-12 ‡¥◊ÕπÀ≈—ßºà“µ—¥ æ∫¿“«–·∑√°´âÕπ„π°≈ÿà¡ bare sclera ®”π«π 3 µ“ §‘¥‡ªìπ√âÕ¬≈–
10 ·≈–„π°≈ÿà¡ MMC ®”π«π 2 µ“§‘¥‡ªìπ√âÕ¬≈– 6.7 ·µà‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = 1.0)

 √ÿª: °“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ∑’Ë‡ªìπ§√—Èß·√°‚¥¬„™â«‘∏’ bare sclera √à«¡°—∫°“√À¬Õ¥¬“ 0.02% MMC «—π≈– 2 §√—Èß‡ªìπ‡«≈“
4 «—π ‡ªìπ∑“ß‡≈◊Õ°Õ—πÀπ÷Ëß„π°“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ∑’Ëπà“ π„® ‡π◊ËÕß®“° “¡“√∂≈¥Õ—µ√“°“√‡ªìπ„À¡à‰¥â¥’ ¡’¿“«–·∑√°´âÕπ
À≈—ßºà“µ—¥µË” ∑”‰¥â –¥«° √«¥‡√Á« ®—°…ÿ‡«™ “√ 2550; °√°Æ“§¡-∏—π«“§¡ 21(2): 91-7.

°≈ÿà¡ß“π®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈ ÿ‰Àß‚°-≈° ®—ßÀ«—¥π√“∏‘«“ 
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∫∑π”
‚√§µâÕ‡π◊ÈÕ‡ªìπªí≠À“ ”§—≠∑“ßµ“∑’Ëæ∫‰¥â∫àÕ¬ „π¢≥–

∑’Ë°“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ¥Ÿ‡À¡◊Õπ‡ªìπÀ—µ∂°“√∑’Ë‰¡à¬ÿàß¬“°´—∫
´âÕπ ·µà°≈—∫æ∫«à“À≈—ßºà“µ—¥¡’°“√°≈—∫‡ªìπµâÕ‡π◊ÈÕ„À¡à Ÿß
¡“°µ—Èß·µà√âÕ¬≈– 56 ∂÷ß√âÕ¬≈– 891-3 ®÷ß¡’ºŸâæ¬“¬“¡§‘¥§âπ
«‘∏’ºà“µ—¥‚¥¬«‘∏’µà“ßÊ ‡æ◊ËÕªÑÕß°—π°“√°≈—∫‡ªìπµâÕ‡π◊ÈÕ„À¡à
®“°√“¬ß“πÕ—µ√“°“√°≈—∫‡ªìπ„À¡à‚¥¬„™â bare sclera tech-
nique √âÕ¬≈– 5 ∂÷ß√âÕ¬≈– 892,3 °“√ºà“µ—¥‚¥¬„™â conjunc-
tival graft ∑”„ÀâÕ—µ√“°“√°≈—∫¡“‡ªìπ„À¡à‡À≈◊Õ√âÕ¬≈– 2 ∂÷ß
√âÕ¬≈– 394,5 ¡’°“√π” radiation ¡“„™â´÷Ëßæ∫Õ—µ√“°“√°≈—∫
¡“‡ªìπ„À¡à√âÕ¬≈– 10 ∂÷ß√âÕ¬≈– 12  ·µà°≈—∫æ∫ scleral
necrosis µ”·Àπàß∑’Ë«“ß√âÕ¬≈– 126 Prabhasawat √“¬ß“π
°“√„™â amniotic membrane graft æ∫Õ—µ√“°“√°≈—∫‡ªìπ„À¡à
√âÕ¬≈– 10.97

mitomycin-C ‡ªìπ chemotherapy agent ∑’Ë °—¥
¡“®“° streptomyces caespitosus ¡’ƒ∑∏‘Ï¬—∫¬—Èß fibroblast
proliferation ·≈– subconjunctival fibrosis ®÷ß∂Ÿ°π”¡“
„™â„π¢≥–ºà“µ—¥·≈–À≈—ßºà“µ—¥µâÕ‡π◊ÈÕ‡æ◊ËÕ≈¥Õ—µ√“°“√°≈—∫
¡“‡ªìπ„À¡à ́ ÷Ëßæ∫‰¥â√âÕ¬≈– 0.35 ∂÷ß√âÕ¬≈– 13 ·≈–√âÕ¬≈–
0 ∂÷ß√âÕ¬≈– 11 µ“¡≈”¥—∫8-15 ·µàµâÕß√–«—ßº≈·∑√°´âÕπ∑’Ë
Õ“®‡°‘¥¢÷Èπ‰¥â ‡™àπ scleromalacia16 ºŸâ«‘®—¬®÷ßµâÕß°“√»÷°…“
º≈°“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ‚¥¬„™â  topical MMC 0.02% À¬Õ¥
µ“À≈—ß°“√ºà“µ—¥ ‡ª√’¬∫‡∑’¬∫°—∫«‘∏’°“√ºà“µ—¥·∫∫ bare
sclera „πµâÕ‡π◊ÈÕ∑’Ë‡ªìπ§√—Èß·√°

«—µ∂ÿª√– ß§å¢Õß°“√»÷°…“
‡æ◊ËÕ»÷°…“Õ—µ√“°“√°≈—∫‡ªìπ„À¡à·≈–¿“«–·∑√°´âÕπ

¿“¬À≈—ß°“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ ‚¥¬„™â topical MMC ¢π“¥
0.02% À¬Õ¥µ“À≈—ß°“√ºà“µ—¥·∫∫ bare sclera «—π≈–
2 §√—Èß‡ªìπ√–¬–‡«≈“ 4 «—π ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡∑’Ë„™â bare
sclera Õ¬à“ß‡¥’¬«„πºŸâªÉ«¬∑’Ë‡ªìπµâÕ‡π◊ÈÕ§√—Èß·√°

«‘∏’«‘®—¬
‡ªìπ°“√»÷°…“‰ª¢â“ßÀπâ“ (prospective study) „π

ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√ºà“µ—¥µâÕ‡π◊ÈÕ§√—Èß·√° ‚¥¬®—°…ÿ·æ∑¬å§π
‡¥’¬«°—π ∑’Ë°≈ÿà¡ß“π®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈ ÿ‰Àß‚°≈° ®—ßÀ«—¥
π√“∏‘«“  „π√–À«à“ßªï æ.». 2548-2549 ¡’ºŸâªÉ«¬∑’Ë‡¢â“√—∫
°“√ºà“µ—¥®”π«π 60 µ“∂Ÿ°·∫àß‡ªìπ 2 °≈ÿà¡ °≈ÿà¡∑’Ë 1 ‰¥â
√—∫°“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ‚¥¬„™â bare sclera technique °≈ÿà¡

∑’Ë 2 ‰¥â√—∫°“√ºà“µ—¥‚¥¬„™â bare sclera technique ‡™àπ
‡¥’¬«°—π·≈–µ“¡¥â«¬°“√À¬Õ¥¬“ 0.02% mitomycin-C
«—π≈– 2 §√—Èßµ‘¥µàÕ°—π‡ªìπ‡«≈“ 4 «—π ‚¥¬ºŸâªÉ«¬®–‰¥â√—∫¢âÕ¡Ÿ≈
‡°’Ë¬«°—∫‚√§ ¢âÕ∫àß™’È°“√ºà“µ—¥ ¿“«–·∑√° ấÕπ¢Õß°“√ºà“µ—¥
®“°π—Èπ„ÀâºŸâªÉ«¬‡ªìπºŸâµ—¥ ‘π„®«à“®–‡≈◊Õ°«‘∏’°“√ºà“µ—¥·∫∫„¥
·≈–≈ß≈“¬¡◊Õ™◊ËÕ¬‘π¬Õ¡„π‡Õ° “√°àÕπ∑”°“√ºà“µ—¥

°“√ºà“µ—¥„™â«‘∏’ topical anesthesia ‚¥¬„™â¬“À¬Õ¥
µ“ tetracaine À¬Õ¥°àÕπ°“√ºà“µ—¥ ®“°π—ÈπµâÕ‡π◊ÈÕ®–∂Ÿ°≈Õ°
ÕÕ°‚¥¬„™â„∫¡’¥‡∫Õ√å 15 √à«¡°—∫°√√‰°√µ—¥™‘Èπ‡π◊ÈÕ ·≈–®’È
‰øøÑ“Àâ“¡‡≈◊Õ¥µ“¡§«“¡®”‡ªìπ ºŸâªÉ«¬®–∂Ÿ°ªî¥µ“·πàπ
æ√âÕ¡°—∫ªÑ“¬¬“ chloramphenicol eye ointment ∑ÿ°√“¬
·≈–À≈—ß®“°‡ªî¥µ“„π 1-2 «—πµàÕ¡“ „πºŸâªÉ«¬°≈ÿà¡∑’Ë 2 ®–
‰¥â√—∫¬“À¬Õ¥µ“ 0.02% MMC (‡µ√’¬¡‚¥¬„™â MMC 0.2
mg º ¡„π artificial tear ¢π“¥ 10 ml ´÷Ëß®–¡’§à“ pH
6-8 ‡°Á∫‰«â ‰¥âπ“π 2  —ª¥“Àå ∑’ËÕÿ≥À¿Ÿ¡‘ 2-8oc) À¬Õ¥
µ‘¥µàÕ°—π«—π≈– 2 §√—Èß µ‘¥µàÕ°—π‡ªìπ‡«≈“ 4 «—π ºŸâªÉ«¬∑—Èß
2 °≈ÿà¡ ®–‰¥â√—∫µ‘¥µ“¡À≈—ßºà“µ—¥ 1  —ª¥“Àå 1 ‡¥◊Õπ 2 ‡¥◊Õπ
3 ‡¥◊Õπ 6 ‡¥◊Õπ·≈– 12 ‡¥◊Õπ ‚¥¬ºŸâªÉ«¬∑ÿ°√“¬®–‰¥â√—∫
°“√∫—π∑÷°¢âÕ¡Ÿ≈ Õ“¬ÿ ‡æ» º≈°“√ºà“µ—¥ ¿“«–·∑√°´âÕπ
À≈—ßºà“µ—¥ ·≈–°“√°≈—∫¡“‡ªìπ„À¡à

‰¥âπ”‚ª√·°√¡ STATA 10.0 ¡“„™â„π°“√«‘‡§√“–Àå
¢âÕ¡Ÿ≈ ‚¥¬„™â«‘∏’∑“ß ∂‘µ‘ ‰¥â·°à t-test  ”À√—∫¢âÕ¡Ÿ≈µàÕ‡π◊ËÕß
(continuous numeric data), chi-square test À√◊Õ
Fisherûs exact test „™â„π°“√‡ª√’¬∫‡∑’¬∫≈—°…≥–µ—«·ª√
√–À«à“ß 2 °≈ÿà¡ ·≈– Kaplan-Meier method „™â„π°“√
«‘‡§√“–Àå ‡«≈“·≈–‚Õ°“ ∑’ËµâÕ‡π◊ÈÕ®–‰¡à°≈—∫¡“‡ªìπ„À¡à
√–À«à“ß 2 °≈ÿà¡ ‚¥¬°”Àπ§à“ α = 0.05

§”®”°—¥§«“¡ °“√°≈—∫‡ªìπ„À¡à¢ÕßµâÕ‡π◊ÈÕ¿“¬À≈—ß
ºà“µ—¥ À¡“¬∂÷ß °“√∑’Ë¡’‡π◊ÈÕ‡¬◊ËÕ (fibrovascular tissue) ßÕ°
‡¢â“¡“„π°√–®°µ“¿“¬À≈—ß≈Õ°µâÕ‡π◊ÈÕÕÕ°‰ª·≈â«

º≈°“√»÷°…“
¡’ºŸâªÉ«¬‡¢â“√—∫°“√ºà“µ—¥∑—ÈßÀ¡¥ 60 µ“ ·¬°‡ªìπ 2 °≈ÿà¡

°≈ÿà¡≈– 30 µ“ ®“°¢âÕ¡Ÿ≈µ“¡µ“√“ß∑’Ë 1 ∑—Èß 2 °≈ÿà¡¡’‡æ»
À≠‘ß¡“°°«à“‡æ»™“¬ ‚¥¬°≈ÿà¡ bare sclera ¡’‡æ»À≠‘ß 21
µ“§‘¥‡ªìπ√âÕ¬≈– 70 ·≈–°≈ÿà¡ MMC ¡’ºŸâÀ≠‘ß 17 µ“ §‘¥
‡ªìπ√âÕ¬≈– 57 ·µà‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p = 0.28) „π¥â“πÕ“¬ÿæ∫«à“°≈ÿà¡ bare sclera ¡’Õ“¬ÿ‡©≈’Ë¬
51.7+12.1 ªï ·≈–°≈ÿà¡ MMC ¡’Õ“¬ÿ‡©≈’Ë¬ 45.9+9.8 ªï ´÷Ëß
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·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p = 0.04)
À≈—ß°“√µ‘¥µ“¡ºŸâªÉ«¬ æ∫«à“¡’¿“«–·∑√°´âÕπ‡°‘¥¢÷Èπ

µ“¡µ“√“ß∑’Ë 2 ‚¥¬æ∫«à“ °≈ÿà¡ bare sclera ¡’¿“«–·∑√°´âÕπ
®”π«π 3 µ“ §‘¥‡ªìπ√âÕ¬≈– 10 ´÷Ëß∑—ÈßÀ¡¥‡ªìπ pyogenic
granuloma „π¢≥–∑’Ë°≈ÿà¡ MMC æ∫«à“ ¡’¿“«–·∑√°´âÕπ
®”π«π 2 µ“ ‡ªìπ pyogenic granuloma ®”π«π 1 µ“

·≈– avascularized sclera ®”π«π 1 µ“ §‘¥‡ªìπ√âÕ¬≈–
6.7 ·≈– 3.3 µ“¡≈”¥—∫ ·µàæ∫«à“¿“«–·∑√°´âÕπ∑’Ë‡°‘¥¢÷Èπ
∑—Èß 2 °≈ÿà¡‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(p = 1.0) ·≈–Õ“°“√∑—ÈßÀ¡¥‰¥âÀ“¬‡ªìπª°µ‘ À≈—ß‰¥â√—∫°“√
√—°…“·≈–µ‘¥µ“¡º≈

Table 3  Recurrence following treatment of the two groups

recurrent
yes
no

risk probability

recurrence p-value
bare sclera technique

(total = 30)
n (%)

8 (26.7)
22 (73.3)

0.27

2 (6.7)
28 (93.3)

0.07 0.04*

bare sclera technique +
0.02% MMC (total = 30)

n (%)

* Chi-square test (p <0.05)

Table 2  Complications following treatment of the two groups

complications
yes
no

specify complications
pyogenic granuloma
avascularized sclera

complications p-value
bare sclera technique

(total = 30)
n (%)

3 (10.0)
27 (90.0)

3 (100.0)
0

2 (6.7)
28 (93.3)

1 (50.0)
1 (50.0)

1.00*

bare sclera technique +
0.02% MMC (total = 30)

n (%)

* Fisherûs exact test (p >0.05)

Table 1  Demographic data of the patients in bare sclera alone and bare sclera with topical MMC

gender
male
female

age (years); mean+SD

characteristics p-value
bare sclera technique

(total = 30)
n (%)

9 (30.0)
21 (70.0)
51.7+12.1

13 (43.0)
17 (57.0)
45.9+9.8

0.28*

0.04**

* Chi-square test (p >0.05)
** t-test (p <0.05)

bare sclera technique +
0.02% MMC (total = 30)

n (%)
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®“°°“√»÷°…“æ∫«à“ „π°≈ÿà¡ MMC ºŸâªÉ«¬°≈—∫¡“‡ªìπ
µâÕ‡π◊ÈÕ„À¡à ®”π«π 2 µ“ (√âÕ¬≈– 6.7) §‘¥‡ªìπÕ—µ√“°“√
°≈—∫¡“‡ªìπ„À¡à 7 µàÕºŸâªÉ«¬ 1,000 √“¬ ́ ÷ËßµË”°«à“°≈ÿà¡ bare
sclera ∑’Ë¡’®”π«π 8 µ“ (√âÕ¬≈– 26.7) §‘¥‡ªìπÕ—µ√“°“√
°≈—∫¡“‡ªìπ„À¡à 27 µàÕºŸâªÉ«¬ 1,000 √“¬ Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (p = 0.04)

‚Õ°“ ∑’Ë®–‰¡à°≈—∫¡“‡ªìπ„À¡à„π 1 ªï (1-year no re-
currence) ¢Õß°≈ÿà¡ MMC ‡∑à“°—∫ 0.93 ́ ÷Ëß Ÿß°«à“°≈ÿà¡ bare
sclera ∑’Ë¡’‚Õ°“ ∑’Ë®–‰¡à°≈—∫¡“‡ªìπ„À¡à„π 1 ªï (1-year no
recurrence) ‡∑à“°—∫ 0.73 √–¬–‡«≈“∑’Ë°≈—∫‡ªìπ„À¡àÕ¬Ÿà„π™à«ß
2-12 ‡¥◊Õπ¥—ß√Ÿª∑’Ë 1

‚¥¬ √ÿª«‘∏’°“√ºà“µ—¥¡’§«“¡ —¡æ—π∏å°—∫°“√°≈—∫¡“‡ªìπ
µâÕ‡π◊ÈÕ„À¡à Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P = 0.04) ºŸâªÉ«¬∑’Ë
‡¢â“√—∫°“√ºà“µ—¥‚¥¬«‘∏’ bare sclera √à«¡°—∫°“√À¬Õ¥ 0.02%
MMC ¡’‚Õ°“ ∑’Ë®–°≈—∫¡“‡ªìπµâÕ‡π◊ÈÕ„À¡à πâÕ¬°«à“ºŸâªÉ«¬
∑’Ëºà“µ—¥‚¥¬«‘∏’ bare sclera 4.39 ‡∑à“ 95%CI = 0.93, 20.70

«‘®“√≥å
¡’ºŸâæ¬“¬“¡§‘¥§âπ«‘∏’ªÑÕß°—π°“√°≈—∫¡“‡ªìπµâÕ‡π◊ÈÕ„À¡à

À≈—ßæ∫«à“«‘∏’°“√≈Õ°µ“·∫∫ bare sclera ¡’Õ—µ√“°“√°≈—∫
¡“‡ªìπ„À¡à Ÿß17,19 °“√„™â autologous conjunctival graft
∑”„ÀâÕ—µ√“°“√°≈—∫‡ªìπ„À¡à≈¥≈ß·µà¡’¢âÕ‡ ’¬ §◊Õ µâÕß„™â‡«≈“
ºà“µ—¥¡“°¢÷Èπ µâÕßÕ“»—¬∑—°…–¢ÕßºŸâ∑”°“√ºà“µ—¥§àÕπ¢â“ß Ÿß
πÕ°®“°π’ÈºŸâªÉ«¬µâÕß‡ ’¬‡¬◊ËÕ∫ÿµ“∑’Ëª°µ‘‰ª´÷ËßÕ“®®–¡’º≈µàÕ
°“√ºà“µ—¥∑” filtering „πºŸâªÉ«¬µâÕÀ‘π ®÷ß‰¥â¡’°“√π” amni-
otic membrane graft ¡“„™â´÷Ëß‰¥âº≈¥’·µà¡’§«“¡¬ÿàß¬“°
„π°“√®—¥À“·≈–‡µ√’¬¡ graft

°“√π” mitomycin-C ¡“„™âÀ¬Õ¥„π¢≥–ºà“µ—¥À√◊Õ
À≈—ßºà“µ—¥‰¥â√—∫§«“¡π‘¬¡‡π◊ËÕß®“°≈¥Õ—µ√“°“√°≈—∫‡ªìπ„À¡à
‰¥â§àÕπ¢â“ß¥’ „™â‡«≈“‰¡à¡“° °“√‡µ√’¬¡¬“‰¡à¬ÿàß¬“°π—° ·µà
¡’º≈·∑√°´âÕπ∑’Ëæ∫‰¥â∫àÕ¬ ‡™àπ √–§“¬‡§◊Õßµ“ πÈ”µ“‰À≈
 Ÿâ· ß‰¡à‰¥â ·≈–∑’Ë ”§—≠Õ“®‡°‘¥ scleral ulcer ¡’ scleral
necrosis16,20-22 ‰¥â Kassir MS ∑”°“√»÷°…“æ∫«à“ªí®®—¬

Figure 1. Kaplan-Meier survival curve of recurrence among patients treated with bare sclera technique or bare sclera
technique with topical MMC in primary pterygium surgery
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 ”§—≠°“√‡°‘¥¿“«–·∑√° ấÕπ®“°°“√„™â MMC ‰¥â·°à  Õ“¬ÿ
¢ÕßºŸâªÉ«¬ §«“¡‡¢â¡¢âπ¢Õß¬“·≈–√–¬–‡«≈“∑’Ë„™â¬“22 ®÷ß‰¥â¡’
ºŸâ»÷°…“‡æ◊ËÕÀ“¢π“¥¬“·≈–√–¬–‡«≈“°“√„Àâ∑’Ë‡À¡“– ¡  ‡æ◊ËÕ
ªÑÕß°—π¿““«–·∑√°´âÕπ∑’ËÕ“®‡°‘¥¢÷Èπ‚¥¬∑’Ë¬—ß “¡“√∂
ªÑÕß°—π°“√°≈—∫‡ªìπ„À¡à‰¥â‡ªìπÕ¬à“ß¥’ PS Mahar „™â topi-
cal 0.04% MMC «—π≈– 4 §√—Èß π“π 2  —ª¥“Àå ‰¡àæ∫
Õ—µ√“°“√°≈—∫‡ªìπ„À¡à12 Mikaniki „™â 0.02% MMC «—π≈–
4 §√—Èßπ“π 4 «—π Õ—µ√“°“√°≈—∫‡ªìπ„À¡à√âÕ¬≈– 114

Hayasaka ·≈– Rachmiel R „™â 0.02% MMC «—π≈– 2
§√—Èß‡ªìπ‡«≈“ 5 «—π Õ—µ√“°“√°≈—∫‡ªìπ„À¡à√âÕ¬≈– 6.911 ·≈–
√âÕ¬≈– 2.69 µ“¡≈”¥—∫ ºŸâ«‘®—¬®÷ß¡’§«“¡ª√– ß§å∑’Ë®–»÷°…“
¥Ÿº≈°“√„™â 0.02% MMC À¬Õ¥µ“«—π≈– 2 §√—Èß‡ªìπ‡«≈“ 4
«—πÀ≈—ß°“√ºà“µ—¥¥â«¬«‘∏’ bare sclera ´÷Ëß¬—ß‰¡à‡§¬¡’ºŸâ√“¬
ß“π¡“°àÕπ

„π°“√»÷°…“§√—Èßπ’Èæ∫«à“°≈ÿà¡∑’Ë‰¥â√—∫¬“ MMC √à«¡¥â«¬
¡’Õ“¬ÿ‡©≈’Ë¬πâÕ¬°«à“°≈ÿà¡∑’Ëºà“µ—¥‚¥¬«‘∏’ bare sclera Õ¬à“ß
‡¥’¬« ‡ªìπ∑’Ë∑√“∫°—π¥’«à“°“√ºà“µ—¥≈Õ°µâÕ‡π◊ÈÕ„πºŸâªÉ«¬Õ“¬ÿ
πâÕ¬¡’‚Õ°“ °≈—∫¡“‡ªìπ„À¡à Ÿß°«à“ºŸâªÉ«¬∑’Ë¡’Õ“¬ÿ¡“°23-24 °≈ÿà¡
MMC ®÷ßπà“®–¡’‚Õ°“ ∑’Ë°≈—∫¡“‡ªìπ„À¡à Ÿß°«à“°≈ÿà¡ bare
sclera ·µà®“°°“√»÷°…“π’È°≈—∫æ∫«à“Õ—µ√“°“√°≈—∫¡“‡ªìπ
„À¡à„π°≈ÿà¡∑’Ë‰¥â√—∫¬“ MMC ¡’§à“‡∑à“°—∫√âÕ¬≈– 6.7 ´÷Ëß
πâÕ¬°«à“Õ—µ√“°“√°≈—∫¡“‡ªìπ„À¡à°≈ÿà¡∑’Ëºà“µ—¥‚¥¬«‘∏’ bare
sclera Õ¬à“ß‡¥’¬«∑’Ë¡’§à“‡∑à“°—∫√âÕ¬≈– 26.7 ∂÷ß 4.39 ‡∑à“
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Sequential Argon-YAG Laser Iridotomy for
Occludable Drainage Angle

Duangdao Thatsnarong, M.D.

Abstract

Aim: To evaluate the efficacy of sequential argon-YAG laser iridotomy as a treatment of occludable drainage
angle.

Methods: This prospective observational study comprised 91 eyes of 52 subjects with occludable drainage
angles who were treated with sequential argon-YAG laser iridotomy at Mettapracharak hospital from April to
October 2004. Gonioscopic findings, patency of iridotomy, visual acuity, intraocular pressure (IOP)and com-
plications of treatment were recorded. The patients were asked to return for follow-up at 1 week, 1 month,
3 months and then every 3 months. The treatment was classified as successful in eyes with patent iridotomy
and the drainage angle was no longer classified as occludable after treatment.

Results: Mean follow-up period (+SD) was 12.92 (+6.24) months. All eyes had patent iridotomy at the time
of last follow-up. Successful outcome were found in 81 eyes (89.01%) with sequential argon-YAG laser
iridotomy alone. Nine eyes (9.89%) required additional argon iridoplasty to widen drainage angle at least 180
degree and one eye (1.1%) required trabeculectomy to control IOP. None of the subjects had decrease
BCVA and no serious complication was found after the laser treatment.

Conclusion: Sequential argon-YAG laser iridotomy is a safe and effective treatment in widening the drainage
angle in the majority of the eyes with occludable drainage angle. Thai J Ophthalmol 2007; July-December
21(2): 98-102.

Keywords: Laser iridotomy, occludable angle, laser iridoplasty.
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Introduction
Glaucoma is one of the leading causes of blind-

ness of the world. It had been estimated that 66.8
million people from all over the world were suffering
from glaucoma in 2000.1 The prevalence of primary
angle closure glaucoma (PACG) is higher in Asians
than Caucasians. The prevalence of PACG in Asian
eye is around 0.5-1.2% in people with the age of 40
or older.2-5 Bourne RR et al reported the prevalence
rate of 0.9% of PACG and 14% of occludable drain-
age angle in Rom Klao District, Bangkok, Thailand in
2003.5

Laser iridotomy is an effective treatment for
PACG although some topical medications or surger-
ies may be required in advanced cases.6-8 Prophy-
lactic iridotomy can decrease risk of developing an
episode of angle closure in the unaffected fellow eye
of patients who have had acute angle closure.6

Iridotomy can make the drainage angle widening by
eliminating the relative papillary block which is one
mechanism for the development of angle closure.
But there are some mechanisms which are non pu-
pillary block that can contribute angle closure which
the benefit of iridotomy in such cases are not clear.

In this study the authors evaluated the efficacy
of sequential argon-YAG laser iridotomy in the man-
agement of occludable drainage angles with and
without glaucoma. Vision change and complications
after the laser treatment were also evaluated.

Materials and Methods
This is a prospective study. The authors stud-

ied in 52 subjects (91 eyes) with occludable drain-
age angle who attended the eye clinic of Mettapra-
charak hospital from April to October, 2004.

The drainage angle was defined as occludable
angle when three quarters or more of the posterior
pigment trabecular meshwork was not visible on view-
ing gonioscopy in the primary position of gaze with-

out indentation. Ocular examination in all subjects
included visual acuity (by mean of Snellen charts),
anterior segment examination and intraocular pres-
sure (by Goldmann applanation tonometry). Gonios-
copy was performed with Zeiss-4-mirror goniolens.
The width of the drainage angle was recorded in
four quadrants. The optic disc was examined by using
90D lens with slit lamp examination on undilated
pupil. Patients with an occludable drainage angle
and glaucomatous optic neuropathy were diagnosed
primary angle closure glaucoma (PACG). Sequential
argon-YAG laser iridotomy was performed in eyes
with an occludable drainage angle by using argon
laser (Visulas Argon II; Zeiss, Oberkochen, Germany)
first to make the initial bore and then Nd-YAG laser
(Visulas YAG II; Zeiss, Oberkochen, Germany) to com-
plete the perforation. The intraocular pressure was
checked at one and two hours after the procedure.
Then the patients were asked to return for follow-up
at 1 week, 1 month, 3 months and every 3 months.
The treatment was defined as successful in eyes
with patent iridotomy and the drainage angle was no
longer classified as occludable after the procedure.

Statistical Analysis
Mean (+Standard deviation, SD), range and fre-

quency (%) were used.

Results
Ninety one eyes of 52 patients (14 males and

38 females) were treated with sequential argon-YAG
laser iridotomy. The mean follow-up period (+SD)
was 12.92 (+6.24) months (range 6-23 months). All
eyes had patent iridotomy at the time of last follow-
up. Of 91 iridotomy treated eyes, 81 (89.01%) were
no longer classified as occludable angle and 10
(10.99 %) had the remaining occludable angle which
were underwent argon laser iridoplasty. Nine of those
ten eyes had the drainage angle opening at least
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180 degrees after the laser iridoplasty. Only one eye
still had occludable drainage angle and the intraocu-
lar pressure was not controlled. Trabeculectomy was
performed in this patient. The other eyes had well
controlled intraocular pressure with or without some
medications after sequential argon-YAG laser iridoto-
my.

In eyes those were classified as successful treat-
ment after sequential argon-YAG laser iridotomy the
median change in angle width before and after
iridotomy was an increase in two Shaffer grades.

None of the patients had decreased best cor-
rected visual acuity (BCVA) after the procedure. Com-
plications from sequential argon-YAG laser iridotomy
in this studied population were shown in Table 1.
The acute intraocular pressure rising after sequential
argon-YAG laser iridotomy in 6 eyes (6.59%) were
transient which could be lowering to normal range
by some medications within 3 hours. Eight eyes
(8.79%) had minimal intraoperative bleeding and could
be stopped by pressuring the laser contact lens on
the eyes within a minute and resolved within 48 hours.
Two eye (2.2%) had focal endothelial damage which
could resolve within 7 days after laser treatment.

Discussion
Many studies have been performed to evaluate

the efficacy of laser iridotomy as a treatment of pri-
mary angle closure and prophylaxis for the fellow
eye. These studies reported the success rate be-
tween 73.4-100%.9-15 Our study showed the success
rate of 89.01%. The difference of the results could
be from different population studied, laser technique
and follow-up period. The median change in angle
width before and after laser iridotomy was an in-
crease in two Shaffer grades in our study. The same
result was reported by Nolan WP et al in 2000.14

Nine eyes in our study required an additional laser
treatment (laser iridoplasty) to open the drainage
angle and trabeculectomy was needed in only one
eye that the intraocular pressure was not controlled
after laser iridotomy and iridoplasty.

The authors found some complications after
sequential argon-YAG laser iridotomy included acute
intraocular pressure rising, focal endothelial damage
and intra-operative bleeding. Six in 91 eyes (5.49%)
had acute intraocular pressure rising after the laser
treatment in our study. Shani L et al reported 21.2%
of acute intraocular pressure rising for ten or more
mmHg within two hours after Nd-YAG laser iridotomy
which was higher than ours.16 The different rate of
this complication may be from different laser tech-
nique used and time of intraocular pressure monitor.
In addition to acute intraocular pressure rising, two
eyes in our study had focal endothelial damage from
the laser treatment and eight eyes had intra-opera-
tive bleeding which could be stopped by pressuring
the laser contact lens on the eyes. One patient com-
plaint of glare after the laser treatment but the symp-
tom was disappeared at 3 months follow-up. None
of the eyes in our study had decrease BCVA at one
week follow-up period.

In conclusion, sequential argon-YAG laser
iridotomy is an effective treatment to open the drain-
age angle of the eyes in most subjects with occludable
drainage angle and the serious complication from
this procedure is extremely low.

Table 1  Complications from the laser treatment

Type of  complication

Acute IOP rising > 10 mmHg
Focal endothelial damage
Intra-operative bleeding (minimal)
Glare
Total

No. of eyes (%)

6 (6.59)
2 (2.2)
8 (8.79)
1 (1.1)

17 (18.68)
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Outcome of Cataract Surgery at
Doembang Nangbuat Community Hospital

Abstract

Objective: To study the characteristics of cataract patients, treatment, outcome, and complications after
surgery in Doem-bang-nang-buat community hospital, Suphan Buri Province.

Methods: Medical records of cataract patients admitted to the hospital from 1 October 2006 to 30 June
2007 were reviewed and analyzed. Data included sex, age, address, health care welfare, surgical procedure,
visual acuity before and after surgery, and complications after surgery.

Results: Of the 1,077 study cases, 40.8% were male and 59.2% were female. About 38.3% were 60-69 years
old and 30.7% were 70-79 years of age. Most (57.1%) lived in Suphan Buri Province and 14.5% lived in
Doem-bang-nang-buat District. All of the cases had health care welfare. About 70.9% had phacoemulsificaiton
and 29.1% had extracapsular cataract extraction. The two most common underlying diseases in these
patients were hypertension (27.4%) and diabetes mellitus (18.1%). Two-thirds of the cases (65.0%) had poor
preoperative visual acuity (<20/200). Following cataract surgery, 37.8% had good visual acuity (20/20 to 20/
60), 57.8% had borderline visual acuity (<20/60 to 20/200), and only 4.3% were poor (<20/200). There were
significant differences between preoperative and postoperative visual acuity in both phacoemulsificaiton and
extracapsular cataract extraction groups. Vitreous loss was found 1.0% among the cases with phacoe-
mulsificaiton and 2.2% among those with extracapsular cataract extraction.

Conclusion: Cataract surgery with good outcome can be carried out in the community hospital. This health
care service may significantly reduce blindness and low vision in rural areas. Thai J Ophthalmol 2007; July-
December 21(2): 103-10.

Keywords: cataract, extracapsular cataract extraction, phacoemulsificaiton, community hospital

Doem-bang-nang-buat Community Hospital, Suphan Buri Province.
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º≈°“√ºà“µ—¥µâÕ°√–®°„π
‚√ßæ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™ ®—ßÀ«—¥ ÿæ√√≥∫ÿ√’

æ√≥√ß§å  »√’¡à«ß, æ.∫.

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å: ‡æ◊ËÕπ”‡ πÕ≈—°…≥–¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥µâÕ°√–®° º≈°“√ºà“µ—¥ ·≈–¿“«–·∑√°´âÕπ¢Õß°“√ºà“µ—¥

 ∂“π∑’Ë: ‚√ßæ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™ ´÷Ëß‡ªìπ‚√ßæ¬“∫“≈™ÿ¡™π·ÀàßÀπ÷Ëß„π®—ßÀ«—¥ ÿæ√√≥∫ÿ√’

«‘∏’°“√»÷°…“: ‚¥¬√«∫√«¡¢âÕ¡Ÿ≈ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥µâÕ°√–®° „π‚√ßæ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™ √–À«à“ß«—π∑’Ë 1 µÿ≈“§¡
æ.». 2549 ∂÷ß«—π∑’Ë 30 ¡‘∂ÿπ“¬π æ.». 2550 √«¡ 1,077 √“¬ ¢âÕ¡Ÿ≈∑’Ë√«∫√«¡·≈–«‘‡§√“–Àå ‰¥â·°à ‡æ» Õ“¬ÿ ¿Ÿ¡‘≈”‡π“  ‘∑∏‘
¢Õß «— ¥‘°“√„π°“√√—°…“æ¬“∫“≈ «‘∏’°“√ºà“µ—¥µâÕ°√–®° √–¥—∫§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ°àÕπ·≈–¿“¬À≈—ß°“√ºà“µ—¥
·≈–¿“«–·∑√°´âÕπ¢Õß°“√ºà“µ—¥

º≈°“√»÷°…“: æ∫«à“ ºŸâªÉ«¬∑—ÈßÀ¡¥ 1,077 √“¬ æ∫‡ªìπ‡æ»™“¬√âÕ¬≈– 40.8 ·≈–‡ªìπ‡æ»À≠‘ß√âÕ¬≈– 59.2 ºŸâªÉ«¬√âÕ¬≈–
38.3 ¡’Õ“¬ÿ 60-69 ªï ·≈–√âÕ¬≈– 30.7 ¡’Õ“¬ÿ 70-79 ªï ‚¥¬¡’Õ“¬ÿµË” ÿ¥ 16 ªï ·≈– Ÿß ÿ¥ 96 ªï  ”À√—∫¿Ÿ¡‘≈”‡π“¢ÕßºŸâªÉ«¬
æ∫«à“ºŸâªÉ«¬¡’¿Ÿ¡‘≈”‡π“Õ¬Ÿà„π®—ßÀ«—¥ ÿæ√√≥∫ÿ√’√âÕ¬≈– 57.1 ‚¥¬‡ªìπºŸâªÉ«¬∑’ËÕ¬Ÿà„πÕ”‡¿Õ‡¥‘¡∫“ßπ“ß∫«™√âÕ¬≈– 14.5 ¢Õß
ºŸâªÉ«¬∑—ÈßÀ¡¥ ºŸâªÉ«¬‡°◊Õ∫∑—ÈßÀ¡¥ “¡“√∂„™â ‘∑∏‘„π°“√√—°…“æ¬“∫“≈ ºŸâªÉ«¬‰¥â√—∫°“√ºà“µ—¥‚¥¬‡∑§π‘§ phacoemulsificaiton
√âÕ¬≈– 70.9 ·≈– extracapsular cataract extraction √âÕ¬≈– 29.1  ”À√—∫‚√§∑“ß°“¬∑’Ëæ∫√à«¡¥â«¬∫àÕ¬ ‰¥â·°à §«“¡
¥—π‚≈À‘µ Ÿß (√âÕ¬≈– 27.4) ·≈–‡∫“À«“π (√âÕ¬≈– 18.1) √âÕ¬≈– 65.0 ¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥¡’§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ°àÕπ
ºà“µ—¥Õ¬Ÿà„π√–¥—∫‡≈« (< 20/200) ¿“¬À≈—ß°“√ºà“µ—¥æ∫«à“ºŸâªÉ«¬√âÕ¬≈– 37.8 ¡’§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπÕ¬Ÿà„π√–¥—∫¥’ (20/
20 ∂÷ß 20/60) √âÕ¬≈– 57.8 Õ¬Ÿà„π√–¥—∫ª“π°≈“ß (<20/60 ∂÷ß 20/200) ·≈–¡’‡æ’¬ß√âÕ¬≈– 4.3 ∑’ËÕ¬Ÿà„π√–¥—∫‡≈« (<20/
200) ´÷ËßµË”°«à“‡°≥±å∑’ËÕß§å°“√Õπ“¡—¬‚≈°·π–π” (‰¡à§«√‡°‘π√âÕ¬≈– 5) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ°àÕπ
·≈–À≈—ßºà“µ—¥ æ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p <0.01) ∑—Èß„π°≈ÿà¡ºŸâªÉ«¬∑’Ëºà“µ—¥‚¥¬‡∑§π‘§
phacoemulsificaiton ·≈– extracapsular cataract extraction  ”À√—∫¿“«–·∑√°´âÕπæ∫ vitreous loss √âÕ¬≈– 1.0
„π°≈ÿà¡∑’Ëºà“µ—¥·∫∫ phacoemulsification ·≈– 2.2 „π°≈ÿà¡∑’Ëºà“µ—¥·∫∫ extracapsular cataract extraction µ“¡≈”¥—∫
´÷Ëß‡¡◊ËÕ∑¥ Õ∫∑“ß ∂‘µ‘ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

 √ÿª: °“√ºà“µ—¥µâÕ°√–®° “¡“√∂¥”‡π‘π°“√‰¥â¥’„π‚√ßæ¬“∫“≈™ÿ¡™π ‚¥¬¡’¿“«–·∑√° ấÕππâÕ¬ ™à«¬≈¥ªí≠À“µ“∫Õ¥À√◊Õ
¿“«– “¬µ“‡≈◊Õπ√“ß‰¥â„πª√–™“°√‡¢µæ◊Èπ∑’Ë™π∫∑ ∑’Ë à«π„À≠à¬—ß‡¢â“∂÷ß°“√∫√‘°“√¥â“π®—°…ÿ«‘∑¬“‰¥â‰¡à¥’π—° ®—°…ÿ‡«™ “√ 2550;
°√°Æ“§¡-∏—π«“§¡ 21(2): 103-10.
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∫∑π”
µâÕ°√–®°‡ªìπ‚√§ ”§—≠∑’Ë∑”„Àâª√–™“°√∑—Ë«‚≈° Ÿ≠

‡ ’¬°“√¡Õß‡ÀÁπ ∑—Èß„π√–¥—∫µ“∫Õ¥ (blind) ·≈–„π√–¥—∫
 “¬µ“‡≈◊Õπ√“ß (low vision) ª√–¡“≥°“√®”π«πºŸâªÉ«¬
∑—Ë«‚≈°∑’Ëµ“∫Õ¥ (§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ„πµ“¢â“ß∑’Ë¥’
<20/400) „πªï æ.». 2543 √“« 25 ≈â“π§π1  ”À√—∫
ª√–‡∑»‰∑¬ ®“°¢âÕ¡Ÿ≈°“√ ”√«®¿“«–µ“∫Õ¥„πªï æ.».
2537 æ∫«à“µâÕ°√–®°‡ªìπ‚√§À≈—°∑’Ë∑”„Àâ§π‰∑¬µ“∫Õ¥ ‚¥¬
æ∫§π‰∑¬∑’Ëµ“∫Õ¥√âÕ¬≈– 75 ‡°‘¥®“°µâÕ°√–®°2

„πª√–‡∑»‰∑¬¡’°“√„Àâ∫√‘°“√ºŸâªÉ«¬‚√§∑“ß®—°…ÿ«‘∑¬“
√–¥—∫µµ‘¬¿Ÿ¡‘„π‚√ßæ¬“∫“≈»Ÿπ¬å ·≈–‚√ßæ¬“∫“≈®—ßÀ«—¥
‚¥¬‚√ßæ¬“∫“≈»Ÿπ¬å à«π„À≠à¡’®—°…ÿ·æ∑¬åª√–®” 3-5 §π
 à«π‚√ßæ¬“∫“≈®—ßÀ«—¥√âÕ¬≈– 60 ¡’®—°…ÿ·æ∑¬åª√–®”‡æ’¬ß
§π‡¥’¬«3 ®—°…ÿ·æ∑¬å‰∑¬ 1 §π ºà“µ—¥µâÕ°√–®°‡©≈’Ë¬ªï≈–
247 √“¬4  ”À√—∫‚√ßæ¬“∫“≈√–¥—∫Õ”‡¿Õπ—Èπ à«π„À≠à¬—ß
‰¡à¡’®—°…ÿ·æ∑¬åª√–®” ‚√ßæ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™ ®—ßÀ«—¥
 ÿæ√√≥∫ÿ√’ ‡ªìπ‚√ßæ¬“∫“≈™ÿ¡™π¢π“¥ 120 ‡µ’¬ß ¡’®—°…ÿ
·æ∑¬åª√–®”Àπ÷Ëß§π ®÷ß‡ªìπ‚√ßæ¬“∫“≈µ—«Õ¬à“ß¢Õß°“√
„Àâ∫√‘°“√¥â“π®—°…ÿ«‘∑¬“„π√–¥—∫Õ”‡¿Õ °“√»÷°…“π’È¡’«—µ∂ÿ
ª√– ß§å‡æ◊ËÕπ”‡ πÕ≈—°…≥–¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥µâÕ
°√–®° º≈°“√ºà“µ—¥ ¿“«–·∑√°´âÕπ¢Õß°“√ºà“µ—¥ ·≈–
‡ª√’¬∫‡∑’¬∫§à“ “¬µ“°àÕπ·≈–À≈—ßºà“µ—¥ (VA) „π‚√ß
æ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™ ®—ßÀ«—¥ ÿæ√√≥∫ÿ√’

«‘∏’°“√»÷°…“
∑”°“√»÷°…“‚¥¬√«∫√«¡¢âÕ¡Ÿ≈ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥

µâÕ°√–®° „π‚√ßæ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™ ®—ßÀ«—¥ ÿæ√√≥∫ÿ√’
√–À«à“ß«—π∑’Ë 1 µÿ≈“§¡ æ.». 2549 ∂÷ß«—π∑’Ë 30 ¡‘∂ÿπ“¬π
æ.». 2550 ®”π«π 1,077 √“¬ ¢âÕ¡Ÿ≈∑’Ë√«∫√«¡·≈–«‘‡§√“–Àå
‰¥â·°à ‡æ» Õ“¬ÿ ¿Ÿ¡‘≈”‡π“  ‘∑∏‘¢Õß «— ¥‘°“√„π°“√√—°…“
æ¬“∫“≈ µ“¢â“ß∑’Ë‡ªìπµâÕ°√–®° √–¥—∫§«“¡™—¥‡®π„π°“√
¡Õß‡ÀÁπ°àÕπºà“µ—¥ (preoperative visual acuity) «‘∏’°“√
ºà“µ—¥µâÕ°√–®° ¿“«–·∑√°´âÕπ¢Õß°“√ºà“µ—¥ ·≈–º≈
§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ¿“¬À≈—ß°“√ºà“µ—¥ (postopera-
tive visual acuity) ‚¥¬«—¥„π™à«ß‡«≈“Àπ÷Ëß —ª¥“Àå ∂÷ßÀπ÷Ëß
‡¥◊ÕπÀ≈—ß°“√ºà“µ—¥ ºŸâªÉ«¬∑ÿ°√“¬‰¥â√—∫°“√ºà“µ—¥®“°®—°…ÿ
·æ∑¬å§π‡¥’¬« ´÷Ëß‡ªìπ®—°…ÿ·æ∑¬åª√–®”‚√ßæ¬“∫“≈ ·≈–¡’
ºŸâ™à«¬ºà“µ—¥§π‡¥’¬« ́ ÷Ëß‡ªìπæ¬“∫“≈«‘™“™’æª√–®”ÀâÕßºà“µ—¥
 à«π°“√«—¥§à“°”≈—ß‡≈π å‚¥¬æ¬“∫“≈‡«™ªØ‘∫—µ‘®—°…ÿ´÷Ëß¡’

‡æ’¬ß§π‡¥’¬«‡™àπ‡¥’¬«°—π
‡¡◊ËÕæ‘®“√≥“µâÕ°√–®°∑’Ë ¡§«√ºà“µ—¥π—Èπ ‚√ßæ¬“∫“≈

‡¥‘¡∫“ßπ“ß∫«™‰¥â°”Àπ¥«à“ ºŸâªÉ«¬µâÕ°√–®°∑’Ë¡’§«“¡
™—¥‡®π„π°“√¡Õß‡ÀÁπ°àÕπºà“µ—¥ 20/200 À√◊ÕπâÕ¬°«à“ ‡ªìπ
√–¥—∫∑’Ë ¡§«√‰¥â√—∫°“√ºà“µ—¥ ·µà¡’ºŸâªÉ«¬®”π«π 39 √“¬
∑’Ë√–¥—∫ “¬µ“Õ¬Ÿà√–À«à“ß 20/20 ∂÷ß 20/60 ‰¥â√—∫°“√ºà“µ—¥
‡π◊ËÕß®“°ºŸâªÉ«¬¡’ªí≠À“„π°“√∑”ß“π°≈“ß·®âß‚¥¬‡ªìπ
µâÕ°√–®°™π‘¥ posterior subcapsular cataract

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥µâÕ°√–®°®–√—∫‰«â‡ªìπºŸâªÉ«¬
„π‚√ßæ¬“∫“≈°àÕπºà“µ—¥ °“√√–ß—∫§«“¡‡®Á∫ª«¥ ”À√—∫°“√
ºà“µ—¥°√–∑”‚¥¬©’¥¬“™“ (retrobulbar block) ‚¥¬®—°…ÿ
·æ∑¬å ·≈–®—°…ÿ·æ∑¬å‡≈◊Õ°∑”ºà“µ—¥‚¥¬‡∑§π‘§ phacoemu-
lsification À√◊Õ extracapsular cataract extraction
(ECCE) µ“¡§«“¡‡À¡“– ¡ ‚¥¬„™â viscoelastic ™π‘¥
hyaluronic acid sodium salt solution (IAL-F; Fidia,
Italy) „π°“√ºà“µ—¥„ à‡≈π å·°â«µ“‡∑’¬¡´÷Ëß∑”¥â«¬ hydrophilic
acrylic intraocular lenses (‡≈π åæ—∫) À√◊Õ polymethyl
methacrylate (‡≈π å·¢Áß) À≈—ßºà“µ—¥„Àâ¬“ªØ‘™’«π–·≈–¬“
 ‡µ’¬√Õ¬¥åÀ¬Õ¥µ“ À≈—ßºà“µ—¥«—π∑”°“√√ÿàß¢÷Èπµ√«®µ“·≈–
‡¡◊ËÕ·πà„®«à“ºŸâªÉ«¬‰¡à‡°‘¥¿“«–·∑√°´âÕπ°Á®–Õπÿ≠“µ„ÀâºŸâªÉ«¬
°≈—∫∫â“π ‚¥¬π—¥ºŸâªÉ«¬¡“µ√«®µ“¿“¬À≈—ßºà“µ—¥ª√–¡“≥
1  —ª¥“Àå ·≈– 1 ‡¥◊Õπ

‰¥â«‘‡§√“–Àå¢âÕ¡Ÿ≈ºŸâªÉ«¬¥â«¬‚ª√·°√¡§Õ¡æ‘«‡µÕ√å
SPSS version 10.5 ‚¥¬π”‡ πÕ‡ªìπ®”π«π §à“√âÕ¬≈–
§à“‡©≈’Ë¬ §à“¡—∏¬∞“π ·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–„™â°“√
∑¥ Õ∫ chi-square test „π°“√‡ª√’¬∫‡∑’¬∫ —¥ à«π¢Õß
¢âÕ¡Ÿ≈·µà≈–°≈ÿà¡

º≈°“√»÷°…“
®“°°“√√«∫√«¡¢âÕ¡Ÿ≈ºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√ºà“µ—¥µâÕ

°√–®°√–À«à“ß«—π∑’Ë 1 µÿ≈“§¡ æ.». 2549 ∂÷ß«—π∑’Ë 30
¡‘∂ÿπ“¬π æ.». 2550 ®”π«π 1,077 √“¬ æ∫«à“‡ªìπ‡æ»™“¬
439 √“¬ (√âÕ¬≈– 40.8) ·≈–‡ªìπ‡æ»À≠‘ß 638 √“¬ (√âÕ¬
≈– 59.2) ‡ªìπ°“√ºà“µ—¥µâÕ°√–®°µ“¢«“·≈–µ“´â“¬‡∑à“Ê °—π
ºŸâªÉ«¬‰¥â√—∫°“√ ºà“µ—¥‚¥¬‡∑§π‘§ phacoemulsificaiton 764
√“¬ (√âÕ¬≈– 70.9) ·≈– extracapsular cataract extrac-
tion 313 √“¬ (√âÕ¬≈– 29.1)  ”À√—∫¿Ÿ¡‘≈”‡π“¢ÕßºŸâªÉ«¬
æ∫«à“ºŸâªÉ«¬∑’Ëºà“µ—¥¡’¿Ÿ¡‘≈”‡π“Õ¬Ÿà„π®—ßÀ«—¥ ÿæ√√≥∫ÿ√’ 615
√“¬ (√âÕ¬≈– 57.1) ·≈–®—ßÀ«—¥™—¬π“∑ 316 √“¬ (√âÕ¬≈–
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29.3) ºŸâªÉ«¬∑’Ë‡À≈◊ÕÕ¬Ÿà„π®—ßÀ«—¥Õ◊ËπÊ ·≈–‡¡◊ËÕæ‘®“√≥“ºŸâªÉ«¬
∑’ËÕ¬Ÿà„π®—ßÀ«—¥ ÿæ√√≥∫ÿ√’ æ∫«à“‡ªìπºŸâªÉ«¬Õ¬Ÿà„πÕ”‡¿Õ‡¥‘¡
∫“ßπ“ß∫«™ 156 √“¬ (√âÕ¬≈– 14.5) (µ“√“ß∑’Ë 1)

√âÕ¬≈– 38.3 ¢ÕßºŸâªÉ«¬¡’Õ“¬ÿ 60-69 ªï ·≈–√âÕ¬≈–
30.7 ¡’Õ“¬ÿ 70-79 ªï ‚¥¬¡’Õ“¬ÿµË” ÿ¥ 16 ªï ·≈– Ÿß ÿ¥ 96
ªï Õ“¬ÿºŸâªÉ«¬‡©≈’Ë¬ 66.6 ªï ·≈– à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π 10.7
ªï ‰¡àæ∫§«“¡·µ°µà“ß¡“°π—°¢ÕßÕ“¬ÿºŸâªÉ«¬∑’Ë ‰¥â√—∫°“√
ºà“µ—¥‚¥¬‡∑§π‘§ phacoemulsification ·≈– extracapsular
cataract extraction

‡¡◊ËÕæ‘®“√≥“∂÷ß ‘∑∏‘¢Õß «— ¥‘°“√„π°“√√—°…“æ¬“∫“≈
¢ÕßºŸâªÉ«¬ æ∫«à“ ºŸâªÉ«¬ 637 √“¬ (√âÕ¬≈– 59.1) „™â ‘∑∏‘
À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“  à«πºŸâªÉ«¬ 378 √“¬ (√âÕ¬≈–
35.1) „™â ‘∑∏‘ «— ¥‘°“√¢â“√“™°“√ ºŸâªÉ«¬ 57 √“¬ (√âÕ¬≈–
5.3) ®à“¬‡ß‘π§à“√—°…“æ¬“∫“≈‡Õß ·≈–ºŸâªÉ«¬ 5 √“¬ (√âÕ¬≈–
0.5) „™â ‘∑∏‘ª√–°—π —ß§¡ (µ“√“ß∑’Ë 2)

®“°°“√»÷°…“æ∫«à“ ºŸâªÉ«¬ª√–¡“≥§√÷ËßÀπ÷Ëß (√âÕ¬≈–
52.7) ‰¡à¡’‚√§∑“ß°“¬∑’Ë ”§—≠√à«¡¥â«¬  ”À√—∫‚√§∑“ß°“¬
∑’Ëæ∫√à«¡¥â«¬∫àÕ¬‰¥â·°à §«“¡¥—π‚≈À‘µ Ÿß (√âÕ¬≈– 27.4) ·≈–
‡∫“À«“π (√âÕ¬≈– 18.1) ´÷Ëßæ∫§≈â“¬°—π∑—Èß„πºŸâªÉ«¬∑’Ë‰¥â√—∫
°“√ºà“µ—¥‚¥¬‡∑§π‘§ phacoemulsification ·≈– extracap-
sular cataract extraction (µ“√“ß∑’Ë 3)

√âÕ¬≈– 65.0 ¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥¡’§«“¡™—¥‡®π„π°“√
¡Õß‡ÀÁπ (uncorrected visual acuity) °àÕπºà“µ—¥∑’Ë√–¥—∫
πâÕ¬°«à“ 20/200 ́ ÷Ëß‡¡◊ËÕ®”·π°µ“¡‡∑§π‘§°“√ºà“µ—¥ æ∫«à“
§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ°àÕπºà“µ—¥πâÕ¬°«à“ 20/200 π—Èπ
æ∫„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥·∫∫ extracapsular cata-
ract extraction (√âÕ¬≈– 85.9) ´÷Ëß¡“°°«à“°≈ÿà¡∑’Ë‰¥â√—∫°“√
ºà“µ—¥·∫∫ phacoemulsification (√âÕ¬≈– 56.5) ¿“¬À≈—ß
°“√ºà“µ—¥æ∫«à“ºŸâªÉ«¬√âÕ¬≈– 37.8 ¡’§«“¡™—¥‡®π„π°“√¡Õß
‡ÀÁπÕ¬Ÿà„π‡°≥±å¥’ (20/20 ∂÷ß 20/60) ·≈–ºŸâªÉ«¬√âÕ¬≈– 57.8

number

156
127
96
85
45
37
25
23
15
6

615
89
82
46
41
36
10
8
4

316
146
1,077

Table 1  Number of patients in each Amphur in Suphanburi and Chainat province.

Amphur

Doem Bang Nang Buat
Sam Chuk
Si Prachan
Mueang Suphanburi
Don Chedi
Nong Ya Sai
Dan Chang
Bang Pla Ma
U Thong
Song Phi Nong

Han Kha
San Kha Buri
Mueang Chai Nat
Noen Kham
Sapphaya
Watsingh
Manorom
Nong Mamong

percent

14.5
11.8
8.9
7.9
4.2
3.4
2.3
2.1
1.4
0.6
57.1
8.3
7.6
4.3
3.8
3.3
0.9
0.7
0.4
29.3
13.6
100.0

Province

Suphanburi

Total
Chai Nat

Total
Another  Provinces
Total
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¡’§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπÕ¬Ÿà„π‡°≥±åª“π°≈“ß (<20/60
∂÷ß 20/200) ‡¡◊ËÕæ‘®“√≥“„π°≈ÿà¡ºŸâªÉ«¬∑’Ëºà“µ—¥·∫∫ phacoe-
mulsification æ∫«à“§à“¡—∏¬∞“π¢Õß§«“¡™—¥‡®π„π°“√
¡Õß‡ÀÁπ°àÕπºà“µ—¥‡∑à“°—∫ π—∫π‘È«‰¥â∑’Ë√–¬– 1 øÿµ (CF 1 FT)
·≈–À≈—ßºà“µ—¥‡∑à“°—∫ 20/70  à«π„π°≈ÿà¡ºŸâªÉ«¬∑’Ëºà“µ—¥·∫∫
extracapsular cataract extraction ¡’§à“¡—∏¬∞“π¢Õß§«“¡
™—¥‡®π„π°“√¡Õß‡ÀÁπ°àÕπºà“µ—¥‡∑à“°—∫ ‡ÀÁπ¡◊Õ‚∫°‰ª¡“
(HM) ·≈–À≈—ßºà“µ—¥‡∑à“°—∫ 20/70 ́ ÷Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡
™—¥‡®π„π°“√¡Õß‡ÀÁπ°àÕπºà“µ—¥·≈–À≈—ßºà“µ—¥ æ∫«à“¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p <0.01) „πºŸâªÉ«¬∑—Èß
2 °≈ÿà¡ (µ“√“ß∑’Ë 4)

Õπ÷Ëß‡π◊ËÕß®“°¡’®—°…ÿ·æ∑¬å‡æ’¬ß∑à“π‡¥’¬« ∑”„Àâ ‰¡à
 “¡“√∂«—¥§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ (best corrected
visual acuity) „Àâ°—∫ºŸâªÉ«¬∑ÿ°§π‰¥â®÷ß‰¡à‰¥â≈ß √ÿª„π°“√
»÷°…“„π§√—Èßπ’È ·µà„™âº≈ ”√«®§«“¡æ÷ßæÕ„®¢ÕßºŸâ√—∫∫√‘°“√
æ∫«à“ ¡’§«“¡æ÷ßæÕ„®√âÕ¬≈– 89.92%

 ”À√—∫¿“«–·∑√°´âÕπ¢Õß°“√ºà“µ—¥ æ∫«à“ºŸâªÉ«¬∑’Ë‰¥â
√—∫°“√ºà“µ—¥¥â«¬‡∑§π‘§ phacoemulsification ¡’¿“«–
·∑√°´âÕπ vitreous loss √âÕ¬≈– 1  à«πºŸâªÉ«¬°≈ÿà¡∑’Ë‰¥â√—∫
°“√ºà“µ—¥¥â«¬‡∑§π‘§ extracapsular cataract extraction
æ∫¿“«–·∑√°´âÕπ vitreous loss √âÕ¬≈– 2.2 ́ ÷Ëß‡¡◊ËÕ∑¥ Õ∫
∑“ß ∂‘µ‘ æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(µ“√“ß∑’Ë 5)

Phacoemulsification (%)

X = 65.8
(min = 16; max = 93)

183 (24)
312 (40.8)
229 (30.0)
40 (52)

408 (53.4)
309 (40.4)

5 (0.7)
42 (5.5)

764 (70.9)

Table 2  Number of patients in each age-range and each surgical technique.

Number of patients (%)

X = 66.6
(min = 16; max = 96)

250 (23.2)
413 (38.3)
313 (30.7)
83 (7.7)

637 (59.1)
378 (35.1)

5 (0.5)
57 (5.3)

1,077 (100)

ECCE (%)

X = 68.8
(min = 21; max = 96)

67 (21.4)
101 (32.3)
102 (32.6)
43 (13.7)

229 (73.2)
69 (22.0)

0
15 (4.8)

313 (29.1)

age-range

<59 years
60-69 years
70-79 years
>80 yeaes

payer
Universal coverage
Civil servant medical
benefit scheme
Social security scheme
Patient paid
total

ECCE = extracapsular cataract extraction

Table 3  Number of cases with underlying diseases.

total = 1,077 (%)

295 (27.4)
195 (18.1)
11 (1.0)
2 (0.2)

115 (10.7)
568 (52.7)

ECCE (%) (N = 313)

63 (20.1)
58 (18.5)
2 (0.6)
0 (0.0)

41 (13.1)
178 (56.9)

Underlying disease*

Hypertension
Diabetes mellitus
COPD†

Chronic renal failure
Others
No underlying disease

Phacoemulsification (%) (N = 764)

232 (30.4)
137 (17.9)

9 (1.2)
2 (0.3)

74 (9.7)
390 (51.0)

* some cases had more than one disease.
† chronic obstructive pulmonary disease
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«‘®“√≥å
°“√»÷°…“π’È‡ªìπ°“√»÷°…“°“√ºà“µ—¥µâÕ°√–®°„π‚√ß

æ¬“∫“≈™ÿ¡™π ´÷Ëß„πªí®®ÿ∫—π®—°…ÿ·æ∑¬å à«π„À≠à¡—°ªØ‘∫—µ‘
ß“π„π‚√ßæ¬“∫“≈√–¥—∫®—ßÀ«—¥  à«π‚√ßæ¬“∫“≈™ÿ¡™π¡’
‡æ’¬ß à«ππâÕ¬∑’Ë¡’®—°…ÿ·æ∑¬åÕ¬Ÿàª√–®” °“√»÷°…“π’È®–™à«¬
„Àâ‡ÀÁπ¿“æµ—«Õ¬à“ß¢Õß°“√„Àâ∫√‘°“√∑“ß®—°…ÿ«‘∑¬“„π‚√ß
æ¬“∫“≈√–¥—∫Õ”‡¿Õ

‡¡◊ËÕ»÷°…“∂÷ß¿Ÿ¡‘≈”‡π“¢ÕßºŸâªÉ«¬æ∫«à“ ª√–¡“≥§√÷Ëß
Àπ÷Ëß¢ÕßºŸâªÉ«¬¡’¿Ÿ¡‘≈”‡π“Õ¬Ÿà„π®—ßÀ«—¥ ÿæ√√≥∫ÿ√’  à«πºŸâªÉ«¬
Õ’° à«πÀπ÷Ëß¡“®“°®—ßÀ«—¥„°≈â‡§’¬ß ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“°“√
„Àâ∫√‘°“√¢Õß‚√ßæ¬“∫“≈πà“®–™à«¬„ÀâºŸâªÉ«¬∑’ËÕ¬Ÿà„πæ◊Èπ∑’Ë
¢Õß‚√ßæ¬“∫“≈·≈–„°≈â‡§’¬ß “¡“√∂¡“„™â∫√‘°“√‰¥âÕ¬à“ß¥’
‚√ßæ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™ ®—¥„Àâ∫√‘°“√ºŸâªÉ«¬πÕ°·∫∫‡∫Á¥
‡ √Á®∑’Ë®ÿ¥‡¥’¬« (one stop service) ∑”„Àâ≈¥¢—ÈπµÕπ°“√

Table 4  Comparative pre and post-operative visual acuity and operative complication.

total = 1,077 (%)

39 (3.6)
337 (31.3)
701 (65.0)

Hand motion

408 (37.8)
623 (57.8)
46 (4.3)
20/70

15 (1.4)

ECCE (N = 313) (%)

3 (1.0)
41 (13.1)

269 (85.9)
Hand motion

78 (24.9)
213 (68.1)
22 (7.0)
20/70

7 (2.2)

Pre-operative visual acuity
Good (20/20 to 20/60)
Borderline (<20/60 to 20/200)
Poor (<20/200)
Median of visual acuity
Post-operative visual acuity
Good (20/20 to 20/60)
Borderline (<20/60 to 20/200)
Poor (<20/200)
Median of visual acuity
Operative complication:
Vitreous loss

Phacoemulsification (N = 764) (%)

36 (4.7)
296 (38.7)
432 (56.5)

Finger count 1 foot

330 (43.2)
410 (53.7)
24 (3.1)
20/70

8 (1.0)

Table 5  Pre and post-operative visual acuity in operative complication-cases.

Total (%)

0
0

15 (100)
Hand motion

3 (20.0)
8 (53.3)
4 (26.7)
20/70

ECCE (%)

0
0
7

Hand motion

1 (14.3)
3 (42.9)
3 (42.9)
20/70

Visual acuity

Pre-operative
Good (20/20 to 20/60)
Borderline (<20/60 to 20/200)
Poor (<20/200)
Median of visual acuity
(Interquartile range)
Post-operative
Good (20/20 to 20/60)
Borderline (<20/60 to 20/200)
Poor (<20/200)
Median of visual acuity
(Interquartile range)

Phacoemulsification (%)

0
0
8

Finger count 1 foot

1 (12.5)
5 (62.5)
2 (25.0)
20/70
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∫√‘°“√‡°‘¥§«“¡ –¥«°·≈–√«¥‡√Á« ºŸâªÉ«¬‰¡àµâÕß√Õ√—∫∫√‘°“√
π“π ª√–°Õ∫°—∫°“√§¡π“§¡„π®—ßÀ«—¥ ÿæ√√≥∫ÿ√’·≈–
®—ßÀ«—¥„°≈â‡§’¬ß¡’§«“¡ –¥«°∑”„Àâ°“√‡¥‘π∑“ß¡“√—∫∫√‘°“√
ßà“¬¢÷Èπ

‡¡◊ËÕæ‘®“√≥“∂÷ß ‘∑∏‘¥â“π§à“√—°…“æ¬“∫“≈¢ÕßºŸâªÉ«¬
æ∫«à“√âÕ¬≈– 59  “¡“√∂„™â ‘∑∏‘À≈—°ª√–°—π ÿ¢¿“æ∂â«πÀπâ“
 à«πºŸâªÉ«¬∑’Ë‡À≈◊Õ°Á “¡“√∂„™â ‘∑∏‘°“√‡∫‘°§à“√—°…“æ¬“∫“≈
Õ◊ËπÊ ‡™àπ  ‘∑∏‘ «— ¥‘°“√¢â“√“™°“√ À√◊Õª√–°—π —ß§¡ ¥—ß
π—Èπ °“√¡’√–∫∫ «— ¥‘°“√∑’Ë™à«¬√—∫º‘¥™Õ∫§à“√—°…“æ¬“∫“≈
„Àâ°—∫ºŸâªÉ«¬πà“®–∑”„ÀâºŸâªÉ«¬ “¡“√∂¡“√—∫°“√√—°…“¡“°¢÷Èπ‰¥â
·µà ”À√—∫ºŸâ∑’Ë™”√–‡ß‘π‡Õß “¡“√∂π”‰ª‡∫‘°°—∫∫√‘…—∑ª√–°—π
™’«‘µÀÀ√◊Õ√—∞«‘ “À°‘®∫“ß·Ààß‰¥â

„π°“√»÷°…“π’È ºŸâ«‘®—¬‰¥â„™â‡∑§π‘§°“√ºà“µ—¥ Õß·∫∫
‰¥â·°à °“√ ≈“¬µâÕ°√–®° (phacoemulsification) ´÷Ëß‡ªìπ
°“√ºà“µ—¥∑’Ë¡’·º≈ºà“µ—¥‡≈Á° ·µà®”‡ªìπ®–µâÕß„™â‡§√◊ËÕß ≈“¬
µâÕ°√–®°´÷Ëß‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë¡’√“§“·æß  à«πÕ’°‡∑§π‘§Àπ÷Ëß
§◊Õ °“√ºà“µ—¥·∫∫ extracapsular cataract extraction ́ ÷Ëß
¡’·º≈ºà“µ—¥¢π“¥„À≠à°«à“ ·µà„™â‡§√◊ËÕß¡◊Õºà“µ—¥∑’Ë‰¡à́ —∫ ấÕπ
 ”À√—∫°“√‡ª√’¬∫‡∑’¬∫º≈°“√ºà“µ—¥„π‡√◊ËÕß¢Õß§«“¡™—¥‡®π
„π°“√¡Õß‡ÀÁπ √–À«à“ß°≈ÿà¡ºŸâªÉ«¬∑’Ëºà“µ—¥·∫∫ phacoemul-
sification °—∫°≈ÿà¡∑’Ëºà“µ—¥·∫∫ extracapsular cataract
extraction π—Èπ‰¡à “¡“√∂«‘‡§√“–Àå‰¥â™—¥‡®ππ—° ‡π◊ËÕß®“°
§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ°àÕπºà“µ—¥ (preoperative visual
acuity) „π°≈ÿà¡ºŸâªÉ«¬∑’Ëºà“µ—¥·∫∫ phacoemulsification ¥’
°«à“„π°≈ÿà¡ºŸâªÉ«¬∑’Ëºà“µ—¥·∫∫ extracapsular cataract ex-
traction Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕæ‘®“√≥“º≈§«“¡™—¥‡®π„π°“√
¡Õß‡ÀÁπ¿“¬À≈—ßºà“µ—¥ (postoperative visual acuity) ¢Õß
∑—Èß Õß°≈ÿà¡æ∫«à“ ¥’¢÷Èπ°«à“°àÕπºà“µ—¥Õ¬à“ß¡’π—¬ ”§—≠
(p <0.01)

‡¡◊ËÕæ‘®“√≥“º≈§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ¿“¬À≈—ß
°“√ºà“µ—¥ Õß§å°“√Õπ“¡—¬‚≈°‰¥â·π–π”„Àâ·∫àß‡ªìπ “¡°≈ÿà¡
‰¥â·°à °≈ÿà¡∑’Ë¡’º≈Õ¬Ÿà„π√–¥—∫¥’ (good) §◊Õ °“√¡Õß‡ÀÁπ„π
™à«ß 20/20 ∂÷ß 20/60 √–¥—∫ª“π°≈“ß (borderline) ‰¥â·°à
°“√¡Õß‡ÀÁπ„π™à«ß 20/60 ∂÷ß 20/200 ·≈–√–¥—∫‡≈« (poor)
§◊Õ °“√¡Õß‡ÀÁππâÕ¬°«à“ 20/2004 ´÷ËßÕß§å°“√Õπ“¡—¬‚≈°
·π–π”«à“ ”À√—∫√–¥—∫‡≈«π—Èπ‰¡à§«√‡°‘π√âÕ¬≈– 5  ®“°°“√
»÷°…“π’Èæ∫ºŸâªÉ«¬∑’Ë¡’°“√¡Õß‡ÀÁπ¿“¬À≈—ß°“√ºà“µ—¥πâÕ¬°«à“
20/200 (√–¥—∫‡≈«) √âÕ¬≈– 4.3 ‚¥¬æ∫√âÕ¬≈– 3.1 „π°≈ÿà¡

phacoemulsification ·≈–√âÕ¬≈– 7.0 „π°≈ÿà¡ extracap-
sular cataract extraction ∑—Èßπ’È¢âÕ®”°—¥„π°“√»÷°…“π’È§◊Õ
°“√«—¥§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁππ—Èπ‡ªìπ°“√«—¥¥â«¬µ“‡ª≈à“
·æ∑¬åºŸâ∑”°“√ºà“µ—¥µ—Èß„®„ à‡≈π å·°â«µ“‡∑’¬¡‚¥¬„ÀâºŸâªÉ«¬
‡°‘¥¿“«– “¬µ“ —Èπ‡≈Á°πâÕ¬ ¥—ßπ—Èπ°“√«—¥§«“¡™—¥‡®π„π°“√
¡Õß‡ÀÁπ¥â«¬µ“‡ª≈à“Õ“®∑”„Àâ ‰¥â§à“µË”°«à“ª°µ‘ πÕ°®“°π’È
°“√«—¥‰¥â°√–∑”∑’Ë√–¬–‡«≈“¿“¬À≈—ß°“√ºà“µ—¥ª√–¡“≥
1 ‡¥◊Õπ ´÷Ëß°“√¡Õß‡ÀÁπ„πºŸâ∑’Ë‰¥â√—∫°“√ºà“µ—¥·∫∫ phaco-
emulsificaiton ¡—°®–§ß∑’Ë·≈â« ·µà„πºŸâ∑’Ë‰¥â√—∫°“√ºà“µ—¥·∫∫
extracapsular cataract extraction Õ“®®–¬—ß‰¡à§ß∑’Ë
¥—ß®–‡ÀÁπ«à“º≈¢Õß§«“¡™—¥‡®π„π°“√¡Õß‡ÀÁπ„π°≈ÿà¡ extra-
capsular cataract extraction ∑’ËÕ¬Ÿà„π√–¥—∫¥’ ®–æ∫πâÕ¬
°«à“°≈ÿà¡ phacoemulsification Õ“®‡ªìπ‡æ√“–«à“ºŸâªÉ«¬∑’Ë¡’
nucleus ∑’Ë·¢Áß¡“° ́ ÷Ëß®–¡’°“√¡Õß‡ÀÁπ∑’Ë‰¡à¥’¥â«¬®–∂Ÿ°‡≈◊Õ°
‰ª∑”·∫∫ extracapsular cataract extraction ‡ªìπ à«π„À≠à

¿“«–·∑√°´âÕπ„π°“√ºà“µ—¥ æ∫«à“ ºŸâªÉ«¬∑’Ë∑”ºà“µ—¥
¥â«¬‡∑§π‘§ phacoemulsification ¡’¿“«–·∑√°´âÕπ pos-
terior capsular rupture ·≈–À√◊Õvitreous loss √âÕ¬≈– 1
„°≈â‡§’¬ß°—∫ß“π«‘®—¬¢Õß M Habib ·≈–§≥–5 „πªï §.».
2001 æ∫¿“«–·∑√°´âÕπ√–À«à“ßºà“µ—¥√âÕ¬≈– 1.16
 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß∏’√–æß…å  ∑—ß ÿ∫ÿµ√ ·≈– ª“π‡πµ√
ª“ß«ÿ≤‘æß»å6 ∑’Ë»÷°…“„πºŸâªÉ«¬∑’Ë√—∫°“√ºà“µ—¥µâÕ°√–®°
„π‚√ßæ¬“∫“≈√“™«‘∂’ ªï æ.». 2547 ®”π«π 1,271 √“¬ æ∫
¿“«–·∑√°´âÕπ posterior capsular rupture √âÕ¬≈– 3.54
·≈–ß“π«‘®—¬¢Õß ™àÕ∑‘æ ‡√◊Õßæ’√–°ÿ≈, ∏«—™ µ—πµ‘ “√»“ πå7

„π‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√ǻ ÷Ëßæ∫¿“«–·∑√°´âÕπ√–À«à“ß
ºà“µ—¥µâÕ°√–®°√âÕ¬≈– 4.69

 √ÿª
®“°“√»÷°…“æ∫«à“ °“√ºà“µ—¥µâÕ°√–®° “¡“√∂∑”‰¥â

¥’ „π√–¥—∫‚√ßæ¬“∫“≈™ÿ¡™πª√–®”Õ”‡¿Õ∑’Ë¡’®—°…ÿ·æ∑¬å
ªØ‘∫—µ‘ß“π ·≈–¡’‡§√◊ËÕß¡◊ÕÕÿª°√≥å∑’Ë‡À¡“– ¡ ∑—Èßπ’È®”π«π
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µâÕ‡π◊ÈÕ 83 √“¬ ®“°°“√¥”‡π‘πß“π∑”„Àâ‡°‘¥ª√–‚¬™πå·°à
ª√–™“™π∑’ËÕ¬ŸàÀà“ß‰°≈´÷Ëß “¡“√∂‡¢â“∂÷ß°“√∫√‘°“√‰¥â¡“°¢÷Èπ
™à«¬≈¥¿“√–§à“„™â®à“¬„π¥â“πµà“ßÊ ∑—Èß §à“Õ“À“√ §à“æ“Àπ–
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Rural Area of Nakhon Ratchasima Province
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Abstract

Purpose: To develop the process and to assess the outcome of cataract surgery in rural area.

Study design: A prospective observational study.

Methods: Local ophthalmologists provided a training program for community team. After the community
team screened the patients at rural primary care units, complete ophthalmic examination was performed by
the local ophthalmologists. Cataract surgery was conducted at the community hospitals by university and
local ophthalmologists. All patients were examined and recorded uncorrected visual acuity (VA) on the first
day, 2 weeks and 2 months after surgery.

Results: Two hundred and four cataract patients were enrolled in this study. Two-thirds of the patients had
presenting VA <6/60. Phacoemulsification with intraocular lens (IOL), extracapsular cataract extraction (ECCE)
with IOL and without IOL were performed in 65.7%, 30.4% and 3.9% of patients respectively. Sixty-one
percent of patients had a good visual outcome. Three patients (1.4%) had vitreous loss and forty-six (22.5%)
had corneal edema on the first day post-operation. No post-operative endophthalmitis was found.

Conclusion: Most patients had visual improvement and no report of postoperative endophthalmitis after
cataract surgery in this rural setting. Thai J Ophthalmol 2007; July-December 21(2): 111-9.

Keywords: cataract surgery, visual outcome.
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Introduction
Nakhon Ratchasima is the second largest pro-

vince in Thailand, consisting of 20,496 km2. In the
2004 census, there were a population about 2.5 mil-
lions and 209,667 (8.25%) were over 60 year-old.

From the 3rd National Survey on Blindness of
Thailand in 1994, cataract was the most common
cause of blindness, with a prevalence of 1.69-5.77
per 1,000 population.1 Even the significant improve-
ments of the health-care system in Nakhon Ratcha-
sima, there were 10 ophthalmologists, based at:
Maharat  Nakhon Ratchasima Regional  hospital (6),
military hospital (1), metropolitan health care unit (1),
and private hospitals (2); all of them work in the city.
In 2005, 11,417 patients were registered as cataract
at the Department of Ophthalmology, Maharat Nakhon
Ratchasima Regional hospital, however, only 2000
cases were operated.

Due to lots of the cataract backlog in  Nakhon
Ratchasima province, especially in rural areas and in
order to address this problem, a rural cataract sur-
gery project was established in 2005 in two ampurs
or districts of Nakhon Ratchasima Province, Banleaum
and Prathai, which are located 85 and 97 km from
the city, respectively with the collaboration of ophthal-
mologists from university hospital and provincial hos-
pital together with the general practitioners and nurses
in rural hospitals. This project was performed in
order to ensure that the high quality of cataract sur-
gery outcome was obtained.

Methods
Two hundred and four patients were selected

to undergo cataract surgery at two community hos-
pitals in Nakhon Ratchasima province: 74 patients at
Banleaum hospital and 130 patients at Prathai hos-
pital. Informed consent was obtained from all cata-
ract patients.

Procedures
The criteria for cataract surgery included an

uncorrected visual acuity (VA) of <6/60 or dense
posterior subcapsular cataract that would have
better VA. The exclusion criteria were any patient
manifesting any other ocular diseases (e.g. corneal,
glaucomatous, retinal, or vascular diseases).

The process of the  cataract surgery is shown
in figure 1. The ophthalmologists from the regional
hospital provided a training program for doctors and
nurses at the community hospitals. The training pro-
gram consisted of providing basic knowledge about
cataracts; basic screening method such as  VA mea-
surement using the Snellenûs chart, intraocular pres-
sure (IOP) measurement using the Schiotzûs tonome-
ter, penlight examination, data recording, pre and
post-operative management and preparation of the
operating theater.

After the community team visited and screened
patients at rural primary care units, all patients were
sent to the community hospital for complete
ophthalmic examination by the local ophthalmologists.
The ophthalmologists reviewed VA, measured IOP
by using a pneumatic tonometer, and performed slit
lamp and fundus examinations using an indirect
ophthalmoscope. Intraocular lens (IOL) power was
calculated by the aim at -0.5 diopters for all patients
who met the criteria for cataract surgery. Patients
with mature or dark brown cataracts were scheduled
for extracapsular cataract extraction with posterior
chamber IOL implantation (ECCE with IOL), and the
remaining patients with immature cataracts were
selected for phacoemulsification with posterior cham-
ber IOL implantation (phaco with IOL).

Cataract surgery was conducted at the two
community hospitals with the collaboration of three
ophthalmologists from Maharat Nakhon Ratchasima
hospital, four staff members and four residents from



114 Achara Nitiapinyasakul, Jirapas Anantachai, Dhaivadee Dulayajinda, La-ongsri Atchaneeyasakul Vol. 21 No. 2  July-December 2007

the department of Ophthalmology, faculty of medi-
cine; Siriraj hospital, Mahidol university. The surgeons
were divided into two groups, performing the opera-
tion in Banleaum hospital and Prathai hospital, re-
spectively. All 204 cataract patients were operated
on November 24-25, 2005 at Banleaum hospital and
December 8-9, 2005 at Prathai hospital. The surgical
instruments for cataract surgery were provided from
the department of Ophthalmology, Siriraj hospital and
Maharat Nakhon Ratchasima hospital. Uncorrected
visual acuity was recorded on the first day, on the
second week and on the second month after sur-
gery. The patients who had no relatives or poor hy-

giene were referred to home health care units of the
community hospital for receiving care after surgery.

Definitions
Pre-operative VA was defined as VA without

glasses, recorded on the date of screening. Visual
acuity  was defined as VA without glasses recorded
on day 1, day 14 and 2 months after surgery.

For pre-operative VA, near normal vision was
defined as VA of 6/6 to 6/18; visual impairment was
defined as VA from 6/24 to 6/60; and severe visual
impairment was defined as VA of <6/602. The VA
level after cataract surgery were categorized by

2 month before implementation

2 week before implementationŁ



first cataract screening was performed by 
community team at primary care units

1 month before implementation training program for community team,Ł

both general practitioners and nurses,Ł



share opinion between community team and Ł

ophthalmology teamŁ



1 week before implementationŁ



second cataract screening was performed by 
ophthalmologists at community hospital.Ł
schedule of cataract surgery was given 
complete setting of movable operative instruments to Ł
community hospital.


admission day, performing pre-operative care at Ł
community hospital

2 day before implementationŁ



1 day before implementationŁ



operation dayŁ



cataract surgery was conducted on 4 operative - tables Ł
in the 2 operative theaters

post-operation day 1Ł



post-operation on second week Ł

and second month

post-operative examination by community team including homeŁ

health care for high risk patients.

postoperative examination by ophthalmologist 


Figure 1.  Flow chart of the process of cataract surgery of rural hospital in Nakhon Ratchasima Province.
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using WHO guidelines, that is, a good outcome is VA
of 6/6 to 6/18; borderline outcome was defined as
VA from 6/24 to 6/60; and a poor visual outcome
was defined as VA of <6/60.

Data handling and
statistical analysis

All data were entered and verified using an
excel spreadsheet, then converted into STATA-7 for
further analysis.  Descriptive statistics were presented
as mean, standard deviation and percentage as ap-
propriate. Multiple logistic regression analysis was
used to compare visual outcomes of surgery at the
two sites and to identify categories of patients and

factors related to surgery, associated with obtaining
a poor visual outcome. Results were displayed
as adjusted odds ratio and 95% confidence interval.
A 5% significance level was applied throughout these
analyses.

Results
After the community team screened 438

patients at rural primary care units. Two hundred and
four patients (46%) were met the criteria and
enrolled in this study. Demographic data are shown
in table 1. There were 75 males (36.8%) and 129
females (63.2%). The average age was 68.8 years
(range 38-89 years, SD = 8.3). Eighty-nine percent

Table 1  Demographic data

Prathai Hospital N (%)Banleaum Hospital N (%) Total N (%)

cataract patients
sex

male
female

age (years)
<40
40-49
50-59
60-69
70-79
80-89

underlying disease
none
diabetes mellitus (DM)
hypertension (HT)
DM and HT
DM, HT and CRF
others

underlying ocular disease
none
high myopia
dry eye
corneal scar

CRF = chronic renal failure

74 (36.3)

28 (37.8)
46 (62.2)

1 (1.4)
1 (1.4)
8 (10.8)

23 (31.1)
33 (44.6)
8 (10.8)

45 (60.8)
6 (8.1)

12 (16.2)
1 (1.4)

0
10 (13.5)

74 (100)
0
0
0

130 (63.7)

47 (36.1)
83 (63.7)

0
3 (2.3)
9 (6.9)

64 (49.2)
47 (36.1)
7 (5.4)

73 (56.2)
11 (8.5)
16 (11.9)
14 (10.4)
3 (2.2)

13 (10)

123 (94.6)
5 (3.8)
1 (0.8)
1 (0.8)

204

75 (36.3)
129 (63.2)

1 (0.5)
4 (2.0)

17 (8.3)
87 (42.6)
80 (39.2)
15 (7.4)

118 (57.8)
17 (8.3)
28 (13.7)
15 (7.4)
3 (1.5)

23 (11.2)

197 (96.5)
5 (2.5)
1 (0.8)
1 (0.5)
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were older than 59 years. Hypertension and diabe-
tes mellitus were the most common underlying dis-
eases in this study.

There were 137 patients (67.2%) with a pre-
operative VA of <6/60 or severe visual impairment
and 67 patients (32.8%) had VA from 6/24 to 6/60 or
visual impairment (Table 2). Phaco with IOL implan-
tation was conducted in 134 cases (65.7%), ECCE
with IOL implantation in 62 cases (30.4%); and sur-
gery without IOL in 8 cases (2.9%) (Table 2). Of
those eight patients without IOL implantation, three
had intra-operative complications (posterior capsule
rupture and vitreous loss) and five had high myopia.
Corneal edema was the most common complication
observed on the first postoperative day (Table 2).
Two patients died before final VA assessment from
cardiovascular disease and chronic renal failure. Both
had performed ECCE with IOL. Two months after
cataract surgery, 123 cases (60.9%) had good out-
come, 73 cases (36.1%) had borderline outcome,
and six cases (2.9%) had a poor outcome (Table 2).

In those with a poor outcome, two had posterior
capsulse rupture, one had posterior capsulse rup-
ture with IOL dislocation, one had optic atrophy, and
two had highly myopic fundus. In those with a good
outcome, 2.5% had VA of 6/6, 21.4% had VA of 6/9,
16.2% had VA of 6/12 and 20.1% had VA of 6/18.
There was no report of post-operative endophthalmitis.

The relationship of patientûs characteristics of
the two hospitals and the risks of having a poor
outcome are shown (Table 3). The patients from
Prathai hospital had clinically significant greater im-
provement of final VA than those from Banleaum
hospital. Phacoemulsification with IOL resulted in
clinically significant better  final VA than ECCE with
IOL. Patients under the age of 60 from Banleaum
hospital had clinically significant better final VA than
those at the age of 60 years or over.

Corneal edema on post-operative day 1 was
clinically significant found in ECCE procedures (OR
= 0.03 95%CI = 1.05-4.35). Diabetic and non-dia-
betic patients demonstrated no difference in corneal

Table 2  Visual acuity, type of surgery, and complications

Prathai hospital N (%)Banleaum hospital N (%) Total N (%)

presenting VA
VA 6/24 - 6/60
VA < 6/60

final VA
VA 6/6 - 6/18
VA 6/24 - 6/60
VA < 6/60

type of surgery
Phaco with IOL
ECCE with IOL
surgery without IOL

post-operative day 1 complications
none
corneal edema

28 (37.8)
46 (62.2)

31 (42.5)
38 (52)
4 (5.5)

51 (68.9)
20 (27.0)
3 (4.1)

62 (83.8)
12 (16.2)

39 (30)
91 (70)

92 (71.3)
35 (27.1)
2 (1.6)

83 (63.8)
42 (32.3)
5 (3.8)

96 (73.8)
34 (26.2)

67 (32.8)
137 (67.2)

123 (61)
73 (36.1)
6 (2.9)

134 (65.7)
62 (30.4)
8 (3.9)

158 (77.5)
46 (22.5)
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edema on the first post-operative day (OR = 0.35
95%CI = 0.64-3.37). However, after  2 months,  their
final VA was not different from those patients whose
cornea were clear on the first post-operative day.
(OR = 0.9 95%CI = 0.5-2.0, OR = 5.1 95%CI = 0.6-
4.1).

Discussion
In 2005, we established a model for prevention

of cataract blindness in rural areas by training gen-
eral practitioners and nurses in rural hospital  before
implementation of cataract surgery. The collabora-
tion of ophthalmologists and the trained community
team for screening, pre-operative and post-opera-
tive care of cataract patients provided a good out-
come of cataract surgery.

The goal of work, method and outcome of cata-

ract surgery in rural  hospital of this study are also
similar to the study of  Eritrean work of Fred Hol-
lows3 and Venkatesh R.4 The goal of work is reduc-
tion of avoidable blindness by building the capacity
of public health system to treat and to prevent blind-
ness. Cataract screening was performed at an out-
reach camp or primary care unit and the patients
were transported to the base hospital for cataract
surgery. Improvement of visual outcome of cataract
surgery in rural hospital was also found.

Articles from many countries usually report VA
in reference to the best corrected VA using the
logarithm of the minimum angle of resolution (Log
MAR).5-10 In this study, we still recorded uncorrected
VA using the Snellenûs chart because it was more
practical  for community personnel to use.

Endophthalmitis was not detected within 2

Table 3 Relationship of logistic regression illustration associations between multiple patient characteristics of the
two hospitals and the risk of having a final postoperative visual acuity worse than 6/18

OR (95% CI) final VA
<6/18(N)

 final VA
6/6-6/18(N)

16
26

39
3

29
13

3
4

15
24

12
19

24
7

 16
15

39
27

4
27

0.97(0.37-2.55)
1.0

3.79(0.85-16.86)
1.0

2.1(0.78-5.59)
1.0

0.52(0.11-2.56)
1.0

4.21(1.15-15.4)
1.0

sex
male
female

age
>60
<60

presenting VA
<6/60
6/24-6/60

underlying disease
DM
no DM

ECCE c IOL
Phaco c IOL

0.31

0.77

0.07

0.65

0.02
1.0

Banleaum hospital

p-value OR (95% CI) final VA
<6/18(N)

 final VA
6/6-6/18(N)

p-value

Prathai hospital

36
56

83
9

60
32

19
78

24

0.66(0.29-1.50)
1.0

1.23(0.31-4.84)
1.0

2.28(0.89-5.87)
1.0

1.23(0.49-3.07)
1.0

2.56(1.1-5.9)
65

11
26

34
3

30
7

9
28

17
18

0.96

0.05

0.13

0.41

0.02
surgical technique (patients who had IOL insertion, N = 196)
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months even though we performed the operation in
a rural setting. The incidence of endophthalmitis from
the previous articles was 0.04-0.9%.11-20

With our innovative surgical technique, we be-
lieved that the patients who underwent phaco with
IOL achieved a better visual outcome than those
with ECCE with IOL. Most of cataract patients (91%)
in the study of Siriraj hospital, Mahidol university20

underwent phaco with IOL. In this study, 65% of
patients underwent phaco with IOL. The reason was
probably the cataract patients in rural area were found
to have more mature or dark brown cataracts than
the urban patients.

Most patients in rural areas of Nakhon Ratcha-
sima province had visual improvement after cataract
surgery. The difference of the final VA between
patients at Banleaum and Prathai hospitals might be
caused by the age of the patients. However, differing
teams of surgeons probably caused the variation in
final visual outcome.

Conclusion
This report was a pilot project that had the

potential to reduce the waiting time and backlog of
cataract patients in Nakhon Ratchasima province.
Most patients had visual improvement after cataract
surgery. There was no report of endophthalmitis in
this study. The strengths of this project were a well-
planned training of the community team before imple-
mentation of cataract surgery in rural hospital. Be-
sides providing a good healthcare system to a large
number of patients, the issues of insufficient surgical
instruments and manpower must be addressed.
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OCT Findings in CSCR Patients Treated at
Srinagarind Hospital

Abstract

Objective: To assess the appearance of optical coherence tomography (OCT) in patients with central serous
chorioretinopathy (CSCR) treated at Srinagarind Hospital.

Study design: A cross-sectional, descriptive study

Materials and methods: Complete ophthalmologic examination, fundus photography and six radial scans
using Stratus OCT were performed in all CSCR patients treated at Srinagarind Hospital between 1 June 2005
and 31 July 2006. Demographic data, clinical manifestations, fundus photographs and results of OCT were
collected and analyzed.

Results: Fifty-seven eyes of 55 consecutive patients were recruited into this study. Mean age of the studied
patients was 42.18 years (43+7.5). Most of the subjects were male (76.36%) and duration of symptom varied
from 5 days to 2 years. There were 22 patients (22 eyes) with acute CSCR and 33 patients (35 eyes) with
chronic CSCR. After including 4 patients with persistent CSCR and 2 patients with recurrent CSCR, 63 OCT
pictures of 22 eyes with acute CSCR and 41 eyes with chronic CSCR were analyzed. Fourteen patients (16
eyes) had history of taking oral prednisolone or the herbal medicine, 68.75% of these patients were diag-
nosed with chronic CSCR. This study demonstrated that chronic CSCR patients had higher prevalence
(70.73%) of retinal pigment epithelium alteration detected by OCT than that found in patients diagnosed with
acute CSCR (31.82%) detected by OCT.

Conclusion: The OCT appearance may predict the recurrence and the chronic diseases of CSCR. Thai J
Ophthalmol 2007; July-December 21(2): 120-7.

Keywords: optical coherence tomography (OCT), central serous chorioretinopathy (CSCR), central serous
retinopathy (CSR)
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∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“≈—°…≥–¿“æ optical coherence tomography (OCT) „πºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”∑’Ë¡“√—∫°“√√—°…“
≥ √æ.»√’π§√‘π∑√å

√–‡∫’¬∫«‘∏’«‘®—¬: °“√«‘®—¬‡™‘ßæ√√≥π“

«— ¥ÿ·≈–«‘∏’°“√: ´—°ª√–«—µ‘ µ√«®µ“ ∂à“¬¿“æ®Õµ“·≈–µ√«®®ÿ¥¿“æ™—¥¥â«¬‡§√◊ËÕß Stratus OCT „πºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥
∫«¡πÈ”∑ÿ°§π∑’Ë¡“√—∫°“√µ√«®√—°…“ ≥ √æ.»√’π§√‘π∑√å µ—Èß·µà«—π∑’Ë 1 ¡‘∂ÿπ“¬π æ.». 2549 ∂÷ß«—π∑’Ë 31 °√°Æ“§¡ æ.».
2550 ®“°π—Èπ ∑”°“√∫—π∑÷°¢âÕ¡Ÿ≈ ·≈â«¥”‡π‘π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘·≈–ª√–¡«≈º≈

º≈°“√»÷°…“: ºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ” 55 √“¬ ®”π«π 57 µ“ √–¬–‡«≈“∑’Ë‡ªìπ‚√§µ—Èß·µà 5 «—π∂÷ß 2 ªï  à«π„À≠à (√âÕ¬
≈– 76.36) ‡ªìπ‡æ»™“¬ Õ“¬ÿ‡©≈’Ë¬ 42.18 ªï (43+7.5 ªï) ‡ªìπºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”™π‘¥‡©’¬∫æ≈—π 22 √“¬ (22 µ“)
·≈–™π‘¥‡√◊ÈÕ√—ß 33 √“¬ (35 µ“) ·µà‡π◊ËÕß®“°ºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”™π‘¥‡©’¬∫æ≈—π 4 √“¬¡’°“√¥”‡π‘π‚√§‰ª‡ªìπ™π‘¥‡√◊ÈÕ√—ß
·≈–¡’ºŸâªÉ«¬ 2 √“¬‡°‘¥‚√§°≈—∫‡ªìπ´È” ®÷ß¡’¿“æ OCT ¢ÕßºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”®”π«π 63 ¿“æ ‚¥¬‡ªìπ™π‘¥
‡©’¬∫æ≈—π®”π«π 22 ¿“æ ·≈–™π‘¥‡√◊ÈÕ√—ß®”π«π 41 ¿“æ πÕ°®“°π’È ºŸâªÉ«¬ 14 √“¬ ®”π«π 16 µ“ ¡’ª√–«—µ‘‰¥â√—∫
¬“ ‡µ’¬√Õ¬¥å ¬“ ¡ÿπ‰æ√À√◊Õ¬“™ÿ¥ ´÷Ëß à«π„À≠à (√âÕ¬≈– 68.75) ‡ªìπºŸâªÉ«¬™π‘¥‡√◊ÈÕ√—ß πÕ°®“°π—Èπ°“√»÷°…“π’È¬—ßæ∫«à“
√âÕ¬≈– 70.73 ¢Õß¿“æ OCT ¢ÕßºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”™π‘¥‡√◊ÈÕ√—ß¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß retinal pigment epithe-
lium ´÷Ëß¡“°°«à“ °“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“«∑’Ëæ∫„πºŸâªÉ«¬™π‘¥‡©’¬∫æ≈—π (√âÕ¬≈– 31.82)

 √ÿª: ≈—°…≥–¿“æ OCT ¢ÕßºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ” Õ“®∫Õ°∂÷ß°“√°≈—∫‡ªìπ´È” ·≈–¿“«–‡√◊ÈÕ√—ß¢Õß‚√§ ®—°…ÿ‡«™ “√
2550; °√°Æ“§¡-∏—π«“§¡ 21(2): 120-7.

§” ”§—≠: ‚√§®ÿ¥¿“æ™—¥∫«¡πÈ” ‚√§®ÿ¥√—∫¿“æ∫«¡πÈ” optical coherence tomography (OCT)
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∫∑π”
‚√§®ÿ¥¿“æ™—¥∫«¡πÈ” (Central serous chorioretino-

pathy, CSCR) ‡ªìπ‚√§∑’Ëæ∫‰¥â∫àÕ¬ ®–µ√«®æ∫¡’°“√ – ¡
¢ÕßπÈ”„µâ®Õµ“ à«π°≈“ß ‚¥¬‡©æ“–∫√‘‡«≥®ÿ¥¿“æ™—¥
ªí®®ÿ∫—π¬—ß‰¡à∑√“∫ “‡Àµÿ∑’Ë™—¥‡®π °“√»÷°…“ à«π„À≠à‡™◊ËÕ«à“
‚√§π’È‡°‘¥®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ glucocorticoid „π
°√–· ‡≈◊Õ¥ ́ ÷ËßÕ“®‡°‘¥®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ glucocor-
ticoid ¿“¬„π√à“ß°“¬‡Õß À√◊Õ°“√‰¥â√—∫ “√ glucocorticoid
®“°¿“¬πÕ°√à“ß°“¬ °“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ glucocorticoid
π’È®–∑”„Àâ¡’°“√√—Ë«¢ÕßπÈ”ÕÕ°¡“®“°‡ âπ‡≈◊Õ¥§Õ√Õ¬¥å
(hyperpermeability of choroidal vasculature)1-9 ´÷Ëß„π
¿“«–ª°µ‘ ®Õµ“™—Èπ retinal pigment epithelium (RPE)
®–∑”Àπâ“∑’ËªÑÕß°—π‰¡à„Àâ¡’°“√´÷¡ºà“π¢ÕßπÈ”‡¢â“¡“Õ¬Ÿà„µâ®Õµ“
(subretinal space) ·µà„π‚√§ CSCR ‡™◊ËÕ«à“§«“¡º‘¥ª°µ‘
¢Õß‡ âπ‡≈◊Õ¥§Õ√Õ¬¥å àßº≈„Àâ RPE ∑”ß“πº‘¥ª°µ‘¥â«¬ ®÷ß
¡’°“√√—Ë«‰À≈¢ÕßπÈ”ÕÕ°®“°‡ âπ‡≈◊Õ¥‡¢â“‰ªÕ¬Ÿà„µâ®ÿ¥¿“æ™—¥
(macula) ¿“«– CSCR π’Èæ∫¡“°„πºŸâ™“¬ (√âÕ¬≈– 85)10

‚¥¬¡—°‡°‘¥„πÕ“¬ÿ√–À«à“ß 20-50 ªï °“√«‘π‘®©—¬‚√§∑”‰¥â‚¥¬
Õ“»—¬¢âÕ¡Ÿ≈®“°°“√´—°ª√–«—µ‘ °“√µ√«®®Õµ“ ·≈–¬◊π¬—π°“√
«‘π‘®©—¬‚√§‚¥¬°“√µ√«®«‘π‘®©—¬‡æ‘Ë¡‡µ‘¡¥â«¬«‘∏’µà“ßÊ ‡™àπ
fundus fluorescein angiography (FFA), indocyanine
green angiography (ICG) ·≈– optical coherence to-
mography (OCT) À“°≈—°…≥–∑’Ëµ√«®æ∫®“°°“√µ√«®®Õ
µ“‰¡à™—¥‡®πÀ√◊Õ„π°√≥’∑’ËµâÕß°“√À“µ”·Àπàß¢Õßæ¬“∏‘ ¿“æ
‡æ◊ËÕ∑”°“√√—°…“

OCT ‡ªìπ«‘∏’°“√µ√«®®Õµ“∑’Ë‰¡à°àÕ„Àâ‡°‘¥Õ—πµ√“¬µàÕ
µ“ (non-invasive technique) ®“°°“√æ—≤π“∑“ß‡∑§‚π‚≈¬’
Õ¬à“ßµàÕ‡π◊ËÕß ∑”„Àâ‡√“‰¥â¿“æ™—Èπµà“ßÊ ¢Õß®Õµ“∑’Ë™—¥‡®π¡“°
¢÷Èπ ®÷ß¡’ª√–‚¬™πå„π°“√»÷°…“∂÷ßæ¬“∏‘°”‡π‘¥¢Õß‚√§·≈–
°“√¥”‡π‘π‚√§ √«¡∑—Èß„™â„π°“√µ√«®«‘π‘®©—¬

‚√§·≈–°“√µ‘¥µ“¡°“√√—°…“¢ÕßºŸâªÉ«¬∑’Ë¡’ ‚√§„π
∫√‘‡«≥®ÿ¥¿“æ™—¥ ªí®®ÿ∫—π¡’°“√»÷°…“¿“æ OCT „πºŸâªÉ«¬
‚√§ CSCR Õ¬à“ß°«â“ß¢«“ß ·µà à«π„À≠à‡ªìπ√“¬ß“πºŸâªÉ«¬
À√◊Õ°“√»÷°…“·∫∫¬âÕπÀ≈—ß πÕ°®“°π’È „πª√–‡∑»‰∑¬¬—ß
‰¡à‡§¬¡’°“√»÷°…“‡√◊ËÕßπ’È¡“°àÕπ ¥—ßπ—Èπ §≥–ºŸâ«‘®—¬®÷ß‰¥â∑”
°“√»÷°…“‡√◊ËÕßπ’È¢÷Èπ ‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈ª√–°Õ∫°“√¥Ÿ·≈√—°…“
ºŸâªÉ«¬‚√§ CSCR µ≈Õ¥®π„™â‡ªìπ·π«∑“ß„π°“√»÷°…“«‘®—¬
„π¥â“ππ’ÈµàÕ‰ª„πÕπ“§µ

«— ¥ÿ·≈–«‘∏’°“√
ºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”∑ÿ°§π∑’Ë¡“√—∫°“√√—°…“∑’Ë

ÀâÕßµ√«®ºŸâªÉ«¬πÕ°·ºπ°®—°…ÿ«‘∑¬“ √æ. »√’π§√‘π∑√å §≥–
·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ √–À«à“ß«—π∑’Ë 1 ¡‘∂ÿπ“¬π
æ.». 2549 ∂÷ß«—π∑’Ë 31 °√°Æ“§¡ æ.». 2550 ́ ÷Ëß· ¥ß§«“¡
¬‘π¬Õ¡‡¢â“√à«¡„π°“√»÷°…“π’È¥â«¬§«“¡ ¡—§√„®‡ªìπ≈“¬
≈—°…≥åÕ—°…√ ºŸâªÉ«¬∑ÿ°§π®–‰¥â√—∫§”Õ∏‘∫“¬‡°’Ë¬«°—∫‚√§®ÿ¥
¿“æ™—¥∫«¡πÈ” ¢—ÈπµÕπ°“√µ√«®√—°…“ ·≈–ª√–‚¬™πå∑’Ë®–
‰¥â√—∫®“°°“√µ√«®®Õµ“¥â«¬‡§√◊ËÕß Stratus OCT, software
version 4.0 (Carl Zeiss Meditec, Inc.,Dublin, USA) °àÕπ
‡¢â“ Ÿà°“√»÷°…“ ´÷Ëß∑ÿ°§π®–‰¥â√—∫·∫∫ Õ∫∂“¡‡æ◊ËÕ°√Õ°
¢âÕ¡Ÿ≈æ◊Èπ∞“π À≈—ß®“°π—Èπ ®÷ß‰¥â√—∫°“√µ√«®µ“¥â«¬‡§√◊ËÕß slit
lamp biomicroscope ·≈–∑”°“√À¬Õ¥¬“ 1% mydriacyl
‡æ◊ËÕ¢¬“¬¡à“πµ“°àÕπ°“√∂à“¬¿“æ®Õµ“¥â«¬‡§√◊ËÕß Fundus
camera (Kowa VX-10i, Kowa company, Ltd., Japan)
·≈–µ√«®®Õµ“¥â«¬‡§√◊ËÕß Stratus OCT, software ver-
sion 4.0 µàÕ‰ª ®“°π—Èπ ∫—π∑÷°¢âÕ¡Ÿ≈≈ß„π·∫∫∫—π∑÷°¢âÕ¡Ÿ≈
°“√«‘®—¬ ·≈â«°√Õ°¢âÕ¡Ÿ≈∑—ÈßÀ¡¥≈ß‚ª√·°√¡§Õ¡æ‘«‡µÕ√å
Excel ‡æ◊ËÕ∑”°“√®—¥‡°Á∫¢âÕ¡Ÿ≈ «‘‡§√“–Àå¢âÕ¡Ÿ≈ ‚¥¬∑”°“√
‡ª√’¬∫‡∑’¬∫¿“æ OCT „πºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÌÈ“™π‘¥
‡©’¬∫æ≈—π·≈–™π‘¥‡√◊ÈÕ√—ß ·≈–ª√–¡«≈º≈∑“ß ∂‘µ‘µàÕ‰ª

°“√«‘®—¬π’È „Àâπ‘¬“¡¢Õß‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”Õ‘ßµ“¡
¢âÕ∫àß™’È„π°“√√—°…“ ‚¥¬

ë ‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”™π‘¥‡©’¬∫æ≈—π (acute
CSCR) À¡“¬∂÷ß ‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”∑’Ë‡ªìπ§√—Èß·√° ·≈–
¡’√–¬–‡«≈“∑’Ë‡ªìπ‚√§πâÕ¬°«à“ 3 ‡¥◊Õπ

ë ‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”™π‘¥‡√◊ÈÕ√—ß (chronic CSCR)
À¡“¬∂÷ß ‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”∑’Ë‡ªìπ§√—Èß·√°·µà¡’√–¬–‡«≈“
∑’Ë‡ªìπ‚√§¡“°°«à“À√◊Õ‡∑à“°—∫ 3 ‡¥◊Õπ À√◊Õ‚√§®ÿ¥¿“æ™—¥∫«¡
πÈ”∑’Ë°≈—∫‡ªìπ´È” (recurrent CSCR)

º≈°“√»÷°…“
„π™à«ß‡«≈“∑’Ë∑”°“√»÷°…“¡’ºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡

πÈ”®”π«π 55 √“¬ (56 µ“)  à«π„À≠à‡ªìπ‡æ»™“¬ (√âÕ¬≈–
76.36) Õ“¬ÿ‡©≈’Ë¬ 42.18 ªï (43+7.5 ªï) ‚¥¬ à«π„À≠à
(√âÕ¬≈– 80.00) ¡’Õ“¬ÿÕ¬Ÿà„π™à«ß 31-50 ªï Õ“™’æ∑’Ëæ∫¡“°
‡ªìπÕ—π¥—∫Àπ÷Ëß§◊ÕÕ“™’æ° ‘°√√¡ Õ—π¥—∫√Õß≈ß¡“§◊Õ Õ“™’æ
√—∫®â“ß ·≈–√—∫√“™°“√ µ“¡≈”¥—∫ ºŸâªÉ«¬∑ÿ°√“¬¡’¿Ÿ¡‘≈”‡π“
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Õ¬Ÿà„π¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ  à«π„À≠à√âÕ¬≈– 41.82 ¡’
°“√»÷°…“√–¥—∫ª√–∂¡»÷°…“ Õ—π¥—∫√Õß≈ß¡“¡’°“√»÷°…“
 Ÿß°«à“À√◊Õ‡∑à“°—∫√–¥—∫ª√‘≠≠“µ√’ (√âÕ¬≈– 32.73) ºŸâªÉ«¬
 à«π„À≠à (√âÕ¬≈– 69.09) ‡°‘¥‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”‡ªìπ
§√—Èß·√° ¡’√–¬–‡«≈“∑’Ë‡ªìπ‚√§µ—Èß·µà 5 «—π∂÷ß 2 ªï ‚¥¬√âÕ¬≈–
56.36 ¢ÕßºŸâªÉ«¬¡’Õ“°“√πâÕ¬°«à“ 3 ‡¥◊Õπ ∑ÿ°√“¬¡’Õ“°“√
µ“¡—« √âÕ¬≈– 72.73 ¡Õß‡ÀÁπ‡ß“¥”∫—ß„π∫√‘‡«≥µ√ß°≈“ß
¢Õß≈“π “¬µ“ (central scotoma) √âÕ¬≈– 43.64 ¡Õß‡ÀÁπ
¿“æ∫‘¥‡∫’È¬« (metamorphopsia) √âÕ¬≈– 36.36 ‡ÀÁπ¿“æ
¡’ ’‡æ’È¬πÀ√◊Õ ’®“ß≈ß (dyschromatopsia) ·≈–√âÕ¬≈–
29.09 ¡Õß‡ÀÁπ¿“æ¡’¢π“¥‡≈Á°≈ß (micropsia) ¥—ß· ¥ß„π
µ“√“ß∑’Ë 1

®“°°“√»÷°…“æ∫«à“¡’ºŸâªÉ«¬ acute CSCR ®”π«π 22
µ“ ·≈–ºŸâªÉ«¬ chronic CSCR ®”π«π 35 µ“ ´÷Ëß acute

CSCR ®”π«π 4 √“¬¡’°“√¥”‡π‘π‚√§‰ª‡ªìπ chronic CSCR
·≈–¡’ºŸâªÉ«¬®”π«π 2 √“¬ ‡°‘¥‚√§°≈—∫‡ªìπ´È” ¥—ßπ—Èπ ®÷ß¡’
¢âÕ¡Ÿ≈¿“æ OCT ¢ÕßºŸâªÉ«¬ acute CSCR ®”π«π 22 µ“
·≈– chronic CSCR ®”π«π 41 µ“ ”À√—∫°“√«‘‡§√“–Àå
¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ πÕ°®“°π’È ºŸâªÉ«¬®”π«π 14 √“¬¡’ª√–«—µ‘
°“√√—∫ª√–∑“π¬“ ‡µ’¬√Õ¬¥å ¬“ ¡ÿπ‰æ√À√◊Õ¬“™ÿ¥ ‚¥¬
 à«π„À≠à (√âÕ¬≈– 68.75) ‡ªìπºŸâªÉ«¬ chronic CSCR ·µà
À“°æ‘®“≥“®“°ª√–«—µ‘°“√√—∫ª√–∑“π¬“ ‡µ’¬√Õ¬¥å‡æ’¬ß
Õ¬à“ß‡¥’¬« °≈—∫æ∫«à“ à«π„À≠à (√âÕ¬≈– 80.00) ‡ªìπºŸâªÉ«¬
acute CSCR ¥—ß· ¥ß„πµ“√“ß∑’Ë 2

°“√»÷°…“π’Èæ∫«à“ ¿“æ OCT ¢ÕßºŸâªÉ«¬ CSCR
 “¡“√∂·∫àß‰¥â‡ªìπ 2 ·∫∫ §◊Õ

1. ¡’°“√≈Õ°À≈ÿ¥¢Õß™—Èπ neurosensory retina ÕÕ°
®“°™—Èπ RPE ‚¥¬πÈ”∑’ËÕ¬Ÿà„π subretinal space §àÕπ¢â“ß„ 

Table 1  Patientûs demographic data

person

3
44
8
42
13
20
9
7
5
14
23
14
18
38
9
8
31
24
55
24
16
40
20

Age

Sex

Occupation

Education

Episode

Duration of symptoms

Symptoms

%

5.45
80.00
14.55
76.36
23.64
36.36
16.36
12.73
9.09

25.45
41.82
25.45
32.73
69.09
16.36
14.55
56.36
43.64

100.00
43.64
29.09
72.73
36.36

20-30 years
31-50 years
51-60 years
Male
Female
Farmer
Employee
Teacher
Merchant
Others
Primary school
Secondary school
> Bachelor degree

1
2

> 3
< 3 months
> 3 months
Blurred vision
Metamorphopsia
Micropsia
Central scotoma
Dyschromatopsia

Study factors
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®÷ß‡ÀÁπ‡ªìπ ’¥” (hyporeflectivity) „π√“¬∑’Ë¡’ subretinal
precipitate ®–‡ÀÁπ‡ªìπ ’‡À≈◊ÕßÕ¬Ÿà√–À«à“ß™—Èπ¥—ß°≈à“« ´÷Ëß
µ”·ÀπàßÕ“®§àÕπ‰ª∑“ß¥â“π neurosensory retina À√◊Õ
RPE °Á‰¥â (¿“æ∑’Ë 1 A-B) ‚¥¬ºŸâªÉ«¬ acute CSCR ∑’Ë¡’¿“æ
OCT ·∫∫π’È§‘¥‡ªìπ√âÕ¬≈– 68.18  ́ ÷Ëß¡“°°«à“∑’Ëæ∫„πºŸâªÉ«¬
chronic CSCR (√âÕ¬≈– 32.50)

2. ¡’°“√≈Õ°À≈ÿ¥¢Õß™—Èπ neurosensory retina ÕÕ°
®“°™—Èπ RPE ‚¥¬æ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE √à«¡¥â«¬
‰¥â·°à RPE irregularity, RPE protrusion ·≈– RPE de-
tachment (PED) (¿“æ∑’Ë 1C-F) ´÷Ëß¿“æ OCT ¢ÕßºŸâªÉ«¬
chronic CSCR æ∫¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE (√âÕ¬≈–
67.50) ¡“°°«à“°≈ÿà¡ºŸâªÉ«¬ acute CSCR (√âÕ¬≈– 31.82)
‚¥¬°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE ∑’Ëæ∫¡“°∑’Ë ÿ¥ §◊Õ PED ´÷Ëß
æ∫√âÕ¬≈– 85.71 ¢ÕßºŸâªÉ«¬ acute CSCR ·≈–√âÕ¬≈– 65.38
¢ÕßºŸâªÉ«¬ chronic CSCR ∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE
‡°‘¥¢÷Èπ √Õß≈ß¡“§◊Õ RPE irregularity ·≈– RPE protru-
sion µ“¡≈”¥—∫ ¥—ß· ¥ß„πµ“√“ß∑’Ë 3 ∑—Èßπ’Èæ∫¡’°“√‡ª≈’Ë¬π
·ª≈ß¢Õß RPE À≈“¬Õ¬à“ß√à«¡°—π„πºŸâªÉ«¬ chronic CSCR
®”π«π 3 √“¬

«‘®“√≥å
OCT ‡ªìπ«‘∏’°“√µ√«®®Õµ“∑’Ë ‰¡à°àÕ„Àâ‡°‘¥Õ—πµ√“¬

µàÕµ“ (non-invasive technique) ´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫«à“¡’
ª√– ‘∑∏‘¿“æ¥’·≈–¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬∑—Ë«‚≈° ‚¥¬‡©æ“–
„π°“√«‘π‘®©—¬√Õ¬‚√§„π∫√‘‡«≥®ÿ¥¿“æ™—¥16-18 ‡™àπ ‚√§®ÿ¥
¿“æ™—¥∫«¡πÈ” (CSCR) ·≈–‚√§®Õµ“‡ ◊ËÕ¡„πºŸâ ŸßÕ“¬ÿ
‡ªìπµâπ  ”À√—∫‚√§ CSCR „πªí®®ÿ∫—π‡™◊ËÕ«à“‡°‘¥®“°À≈“¬
ªí®®—¬√à«¡°—π (multifactorial disease) ∑”„Àâ¡’ hyperper-
meability ¢Õß choroidal vasculature ´÷Ëß‡Àπ’Ë¬«π”„Àâ

‡°‘¥§«“¡‡ ’¬À“¬∑’Ë™—Èπ RPE (RPE defect) πÈ”®÷ß‰À≈ºà“π
‡¢â“‰ª„π subretinal space °“√»÷°…“≈—°…≥–¿“æ OCT
„πºŸâªÉ«¬‚√§ CSCR ¡’¡“π“ππ—∫ ‘∫ªï ´÷Ëß§ÿ≥¿“æ¢Õß¿“æ
∑’Ë ‰¥â°Á¥’¢÷Èπµ“¡≈”¥—∫ ´÷Ëß‡ªìπº≈®“°°“√æ—≤π“‡∑§‚π‚≈¬’
¢Õß‡§√◊ËÕß OCT „Àâ¡’ª√– ‘∑∏‘¿“æ¥’¢÷ÈπÕ¬à“ßµàÕ‡π◊ËÕß19-20

º≈°“√»÷°…“π’Èæ∫«à“ºŸâªÉ«¬¡’Õ“¬ÿ‡©≈’Ë¬ 42.18 ªï (43+7.5
ªï) ´÷Ëß„°≈â‡§’¬ß°—∫º≈°“√»÷°…“¢Õß Montero JA ·≈–
Hussain N ∑’Ëæ∫«à“ºŸâªÉ«¬¡’Õ“¬ÿ‡©≈’Ë¬ 43+8 ªï ·≈– 38.8+6.9
ªï µ“¡≈”¥—∫21-22 ·µàπâÕ¬°«à“º≈°“√»÷°…“¢Õß Hirami Y ∑’Ë
æ∫«à“ºŸâªÉ«¬¡’Õ“¬ÿ‡©≈’Ë¬ Ÿß∂÷ß 53.5+12.1 ªï23 °“√»÷°…“¢Õß
Montero JA ·≈– Hussain N æ∫«à“ à«π„À≠à¢ÕßºŸâªÉ«¬
∑’Ë‰¥â√—∫°“√«‘π‘®©—¬ CSCR ‡ªìπ‡æ»™“¬ (60-75%)21-22 ´÷Ëß
„°≈â‡§’¬ß°—π°—∫°“√»÷°…“π’È ∑’Ëæ∫«à“√âÕ¬≈– 76.36 ¢ÕßºŸâªÉ«¬
‡ªìπ‡æ»™“¬ ·µà·µ°µà“ß®“°º≈°“√»÷°…“¢Õß Hirami Y ∑’Ë
æ∫«à“ºŸâªÉ«¬‡°◊Õ∫∑—ÈßÀ¡¥‡ªìπ‡æ»™“¬ (90%)23 ‚¥¬≈—°…≥–
¿“æ OCT „πºŸâªÉ«¬‚√§ CSCR  “¡“√∂·∫àßÕÕ°‡ªìπ 2 ·∫∫
§◊Õ ·∫∫∑’Ë¡’·≈–‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE ´÷Ëßæ∫«à“
ºŸâªÉ«¬ chronic CSCR ®–¡’°“√‡ª≈’Ë¬π·ª≈ß ¢Õß RPE ¡“°
°«à“ºŸâªÉ«¬ acute CSCR

ºŸâªÉ«¬ acute CSCR ∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE
 à«π„À≠à‡ªìπ PED (√âÕ¬≈– 85.71) ´÷Ëß·µ°µà“ß®“°º≈°“√
»÷°…“¢Õß Montero JA ·≈–§≥–∑’Ëæ∫‡ªìπ RPE protru-
sion „πºŸâªÉ«¬ acute CSCR º‘«¢“«∑ÿ°√“¬ ·≈–º≈°“√»÷°…“
¢Õß Hirami Y ·≈–§≥–∑’Ëæ∫¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE
 Ÿß∂÷ß√âÕ¬≈– 88 ¢ÕßºŸâªÉ«¬ acute CSCR ‚¥¬æ∫ RPE
protrusion (√âÕ¬≈– 68.18) ·≈– PED (√âÕ¬≈– 40.91)
πÕ°®“°π’È  Hussain N ·≈–§≥– ÷́Ëß∑”°“√»÷°…“¿“æ OCT
„πºŸâªÉ«¬ acute CSCR ™“«Õ‘π‡¥’¬®”π«π 10 √“¬∑’Ë¡’
Õ“°“√‡©≈’Ë¬‡æ’¬ß 7 «—π æ∫«à“ ¿“æ OCT ¢ÕßºŸâªÉ«¬®”π«π

Table 2  Acute and Chronic central serous chorioretinopathy

Eyes

22
41
4
1
1
10

Study eyes

History of taking steroid

History of taking herbal medicine

%

34.92
65.08
80.00
20.00
9.09

90.91

Acute CSCR
Chronic CSCR
Acute CSCR
Chronic CSCR
Acute CSCR
Chronic CSCR

Study factors
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6 √“¬ (√âÕ¬≈– 60) ¡’≈—°…≥–‡ªìπ√Õ¬∫ÿã¡¢Õß™—Èπ neuro-
sensory retina (dipping pattern) √à«¡°—∫¡’ intervening
hyper-reflective echoes ´÷Ëß‡™◊ËÕ«à“‡°‘¥®“°¡’æ—ßº◊¥„µâ™—Èπ
®Õµ“„π∫√‘‡«≥√Õ¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ” ·µà∑“ß§≥–ºŸâ«‘®—¬
‰¡àæ∫≈—°…≥–¥—ß°≈à“«‡≈¬„π°“√»÷°…“π’È

≈—°…≥–¿“æ OCT „πºŸâªÉ«¬ chronic CSCR  à«π
„À≠à (√âÕ¬≈– 67.50) ‡ªìπ·∫∫∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE
√à«¡¥â«¬ ́ ÷Ëß‰¥â·°à RPE irregularity, RPE protrusion ·≈–

PED ‚¥¬°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE ∑’Ëæ∫¡“°∑’Ë ÿ¥ §◊Õ PED
(√âÕ¬≈– 65.38) ´÷Ëß·µ°µà“ß®“°º≈°“√»÷°…“¢Õß Montero
JA ·≈– Hirami Y ∑’Ëæ∫¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE „π
ºŸâªÉ«¬ chronic CSCR ∑ÿ°√“¬21,23 À“°æ‘®“√≥“‡©æ“–
 —¥ à«π¢Õß PED ®–æ∫«à“„°≈â‡§’¬ß°—∫º≈°“√»÷°…“¢Õß
Hirami Y ·≈–§≥–∑’Ë∑”°“√»÷°…“„πºŸâªÉ«¬™“«‡Õ‡™’¬
‡À¡◊Õπ°—π ‚¥¬æ∫ PED §‘¥‡ªìπ√âÕ¬≈– 75.00 ¢ÕßºŸâªÉ«¬
chronic CSCR ·µà·µ°µà“ß®“°º≈°“√»÷°…“¢Õß Montero

Table 3  OCT findings in acute and chronic CSCR

Chronic CSCR (%)

12 (29.27)
29 (70.73)
9
7

17

OCT appearance

No RPE abnormalities
RPE abnormalities
- RPE irregularity
- RPE protrusion
- RPE detachment

Acute CSCR (%)

15 (68.18)
7 (31.82)
0
1
6

Figure 1  OCT findings in patients with CSCR.
A: Simple CSCR, B: CSCR with subretinal precipitate, C: CSCR with RPE irregularity,
D: CSCR with RPE protrusion, E: PED inside CSCR, F: PED outside CSCR  (√Ÿª ’∑â“¬‡≈à¡)

A B

C D

E F
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JA ·≈–§≥–∑’Ëæ∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß RPE  à«π„À≠à
(√âÕ¬≈– 87.50) ‡ªìπ RPE protrusion21,23

§«“¡·µ°µà“ß¢Õß≈—°…≥–¿“æ OCT ∑’Ëæ∫®“°°“√
»÷°…“π’È ‡¡◊ËÕ‡∑’¬∫°—∫º≈°“√»÷°…“∑’Ë√“¬ß“π‚¥¬ Montero JA
·≈– Hirami Y π—Èπ Õ“®‡°‘¥®“°§«“¡·µ°µà“ß°—π¢Õß‡™◊ÈÕ
™“µ‘¢ÕßºŸâªÉ«¬∑’Ë∑”°“√»÷°…“ ·≈–/À√◊Õ°“√„Àâ§”π‘¬“¡¢Õß
CSCR µà“ß°—π ‚¥¬ Montero JA ‰¥â«‘π‘®©—¬¿“«– acute
CSCR „πºŸâªÉ«¬∑’Ë¡’Õ“°“√πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 3 ‡¥◊Õπ„°≈â
‡§’¬ß°—∫°“√»÷°…“¢Õß Hussain N ́ ÷Ëß„Àâ°“√«‘π‘®©—¬«à“ºŸâªÉ«¬
¡’¿“«– acute CSCR À“°¡’Õ“°“√πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 2
‡¥◊Õπ21,22 „π¢≥–∑’Ë Hirami Y „Àâ°“√«‘π‘®©—¬¿“«– acute
CSCR „π√“¬∑’Ë¡’Õ“°“√πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 6 ‡¥◊Õπ23 Õπ÷Ëß
„π°“√∑”«‘®—¬©∫—∫π’È ‰¡à‰¥â∑”°“√µ√«® fundus fluorescein
angiography (FFA) „πºŸâªÉ«¬∑ÿ°√“¬ §≥–ºŸâ«‘®—¬®–∑” FFA
„π°√≥’∑’Ë¡’¢âÕ∫àß™’È„π°“√√—°…“·≈–ºŸâªÉ«¬¬‘π¬Õ¡‡∑à“π—Èπ ´÷Ëß
¡’ºŸâªÉ«¬ chronic CSCR ®”π«π 9 √“¬ªØ‘‡ ∏°“√∑” FFA
¥—ßπ—Èπ º≈∑’Ë‰¥â®“° six-radial scan Õ“®‰¡àµ√ß°—∫µ”·Àπàß
∑’Ë‡ªìπ√Õ¬√—Ë«®“°¿“æ FFA ´÷Ëß°“√»÷°…“¢Õß Montero JA
·≈– Hirami Y æ∫«à“‡ªìπµ”·Àπàß∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß
RPE °Á‰¥â21,23 ∑”„Àâº≈¢Õß°“√»÷°…“π’ÈÕ“®æ∫°“√‡ª≈’Ë¬π
·ª≈ß¢Õß RPE ®“°¿“æ OCT πâÕ¬°«à“§«“¡‡ªìπ®√‘ß

ºŸâªÉ«¬™“«‰∑¬ ‚¥¬‡©æ“–ª√–™“°√„π¿“§µ–«—πÕÕ°
‡©’¬ß‡Àπ◊Õ ¡’°“√„™â¬“ ¡ÿπ‰æ√·≈–¬“æ◊Èπ∫â“π (herbal medi-
cine) §àÕπ¢â“ß¡“° ´÷Ëß¬“™ÿ¥ ¬“≈Ÿ°°≈ÕπÀ√◊Õ¬“À¡âÕÀ≈“¬
Õ¬à“ß¡’ “√ ‡µ’¬√Õ¬¥å‡ªìπ à«πª√–°Õ∫ °“√„™â¬“ ‡µ’¬√Õ¬¥å

Õ¬Ÿà‡ªìπ‡«≈“π“π Õ“® àßº≈µàÕæ¬“∏‘°”‡π‘¥ °“√¥”‡π‘π‚√§
·≈–°“√æ¬“°√≥å‚√§¢Õß¿“«– CSCR ‰¥â ¥—ßπ—Èπ ®—°…ÿ·æ∑¬å
®÷ß§«√∂“¡ª√–«—µ‘°“√√—∫ª√–∑“π¬“À√◊ÕÕ“À“√‡ √‘¡µà“ßÊ
®“°ºŸâªÉ«¬¥â«¬‡ ¡Õ

°“√»÷°…“«‘®—¬π’È¡’¢âÕ¥’∑’Ë¡’°“√‡°Á∫¢âÕ¡Ÿ≈‰ª¢â“ßÀπâ“
¥—ßπ—Èπ ¢âÕ¡Ÿ≈∑’Ë‰¥â®÷ß¡’§«“¡∂Ÿ°µâÕß·¡àπ¬” Ÿß ·≈–‰¡à¡’°“√
 Ÿ≠À“¬ Õ’°∑—Èß„πªí®®ÿ∫—π¬—ß‰¡à‡§¬¡’√“¬ß“π≈—°…≥–¿“æ OCT
„πºŸâªÉ«¬‚√§®ÿ¥¿“æ™—¥∫«¡πÈ”„πª√–‡∑»‰∑¬¡“°àÕπ ¥—ßπ—Èπ
º≈°“√»÷°…“™‘Èππ’È®÷ß “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π µ≈Õ¥®π
„™â‡ªìπ·π«∑“ß°“√»÷°…“«‘®—¬„π¥â“ππ’ÈµàÕ‰ª„πÕπ“§µ
Õ¬à“ß‰√°Áµ“¡ °“√µ√«®®Õµ“¥â«¬‡§√◊ËÕß OCT Õ“®‡°‘¥§«“¡
§≈“¥‡§≈◊ËÕπ (artifact) ‰¥â®“°À≈“¬ “‡Àµÿ ‡™àπ ºŸâªÉ«¬
°≈Õ°µ“ ‡§√◊ËÕß°”Àπ¥¢Õ∫‡¢µº‘¥‰ª®“°§«“¡‡ªìπ®√‘ß (mis-
direction of outer-inner boundary) µâÕ°√–®°∑”„Àâ
§«“¡§¡™—¥¢Õß¿“æ≈¥≈ß ‡ªìπµâπ ¥—ßπ—Èπ °“√µ√«®µâÕßÕ“»—¬
ºŸâ∑”∑’Ë¡’ª√– ∫°“√≥å ·≈–®—°…ÿ·æ∑¬å§«√µâÕß¥Ÿ≈—°…≥–∑“ß
§≈‘π‘°√à«¡¥â«¬‡ ¡Õ ‚¥¬‡©æ“–„π√“¬∑’Ë¡’ subretinal pre-
cipitate Õ¬Ÿà™‘¥°—∫™—Èπ RPE ́ ÷ËßÕ“®„Àâ¿“æ§≈â“¬°—∫ RPE pro-
trusion ‰¥â

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥·æ∑¬å„™â∑ÿπ ·æ∑¬åª√–®”∫â“π·≈–∫ÿ§≈“°√

°“√·æ∑¬å∑ÿ°∑à“π∑’Ë™à«¬¥Ÿ·≈ºŸâªÉ«¬ √–À«à“ßÕ¬Ÿà„π‚§√ß°“√
«‘®—¬π’È ·≈–¢Õ¢Õ∫§ÿ≥ §ÿ≥ ÿæ—≤πå  ·°â«æ√√≥“ ‡®â“Àπâ“∑’Ë
‡∑§π‘§ ”À√—∫§«“¡™à«¬‡À≈◊Õ‡¡◊ËÕ‡§√◊ËÕß OCT ¢—¥¢âÕß
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Visual Outcome after Vitrectomy for
Diabetic Retinopathy in Siriraj Hospital

Abstract

One hundred patients (100 eyes) with proliferative diabetic retinopathy who admitted to Siriraj
Hospital between January 2002 and December 2006 for vitrectomy were studied. Surgical technique was
standard pars plana vitrectomy in combination with fibrovascular membrane removal. All patients had post-
operative follow-up at least 6 months. Preoperative visual acuity was 6/6-4/60 (23%) and 3/60-PL (77%).
Post-vitrectomy, 40% of diabetic patients had improved vision, 34% stable, and 26% had a worsened visual
outcome. Postoperative visual acuity was 6/6-4/60 in 48% of patients and 3/60 - No light perception in 52%.
Risk factors for worsened visual outcome include postoperative neovascularization of the iris (OR = 6.45,
95%CI: 1.71, 24.39, p = 0.006) and postoperative retinal detachment (OR = 5.26, 95% CI: 1.35, 20.41, p = 0.018)
Thai J Ophthalmol 2007; July-December 21(2): 128-35.
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°“√»÷°…“º≈°“√ºà“µ—¥πÈ”«ÿâπµ“„πºŸâªÉ«¬‡∫“À«“π∑’Ë
¡’®Õª√– “∑µ“‡ª≈’Ë¬π·ª≈ß„π‚√ßæ¬“∫“≈»‘√‘√“™

Õ¿‘™“µ‘   ‘ß§“≈«≥‘™, æ.∫.

∫∑§—¥¬àÕ

§≥–ºŸâ√“¬ß“π‰¥â»÷°…“ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’®Õª√– “∑µ“‡ª≈’Ë¬π·ª≈ß·≈–¡“√—∫°“√ºà“µ—¥πÈ”«ÿâπµ“ ≥ ‚√ßæ¬“∫“≈
»‘√‘√“™µ—Èß·µà‡¥◊Õπ¡°√“§¡ æ.». 2545 ∂÷ß‡¥◊Õπ∏—π«“§¡ æ.». 2549 ®”π«π 100 √“¬ (100 µ“) ºŸâªÉ«¬∑ÿ°√“¬¡’ prolifera-
tive diabetic retinopathy ‰¥â∑”°“√ºà“µ—¥πÈ”«ÿâπµ“√à«¡°—∫‡≈“–‡¬◊ËÕæ—ßº◊¥ÕÕ° À≈—ßºà“µ—¥ºŸâªÉ«¬¡’√–¥—∫ “¬µ“¥’¢÷Èπ√âÕ¬≈–
40  “¬µ“§ß‡¥‘¡√âÕ¬≈– 34 ·≈–‡≈«≈ß√âÕ¬≈– 26  ºŸâªÉ«¬¡’√–¥—∫ “¬µ“°àÕπºà“µ—¥ 6/6-4/60 √âÕ¬≈– 23 ·≈– 3/60-PL
√âÕ¬≈– 77 À≈—ßºà“µ—¥ 6 ‡¥◊Õπ ºŸâªÉ«¬¡’√–¥—∫ “¬µ“ 6/6-4/60 √âÕ¬≈– 48 ·≈– 3/60-NPL √âÕ¬≈– 52  ªí®®—¬‡ ’Ë¬ß∑’Ë¡’º≈
∑”„Àâ “¬µ“‡≈«≈ß ‰¥â·°à °“√‡°‘¥À≈Õ¥‡≈◊Õ¥º‘¥ª°µ‘∑’Ë¡à“πµ“À≈—ßºà“µ—¥ (Odd Ratio = 6.45,  95%CI 1.71, 24.39,
p = 0.006) ·≈–°“√‡°‘¥®Õª√– “∑µ“≈Õ°À≈—ßºà“µ—¥ (Odd Ratio = 5.26,  95% CI: 1.35, 20.41, p = 0.018) ®—°…ÿ‡«™ “√
2550; °√°Æ“§¡-∏—π«“§¡ 21(2): 128-35.

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

Original Article/π‘æπ∏åµâπ©∫—∫

‡ “«π’¬å  °ÿ≈‡°’¬√µ‘™—¬, æ.∫.



130 Õ¿‘™“µ‘   ‘ß§“≈«≥‘™, ‡ “«π’¬å  °ÿ≈‡°’¬√µ‘™—¬ Vol. 21 No. 2  July-December 2007

∫∑π”
ºŸâªÉ«¬‡∫“À«“π∑’Ë‡ªìπ‚√§‡ªìπ‡«≈“π“π®–¡’º≈·∑√°

´âÕπµàÕÕ«—¬«–µà“ßÊ ¢Õß√à“ß°“¬ ‡™àπ ‚√§À—«„®·≈–À≈Õ¥
‡≈◊Õ¥ ‚√§¢Õß√–∫∫ª√– “∑ ‚√§‰µ ·≈–°“√‡ª≈’Ë¬π·ª≈ß∑’Ë
®Õª√– “∑µ“

°“√‡ª≈’Ë¬π·ª≈ß¢Õß®Õª√– “∑µ“ (diabetic retino-
pathy) ∑”„Àâ‡°‘¥ “¬µ“¡—«≈ß´÷ËßÕ“®¡’ “‡Àµÿ®“°°“√∫«¡
¢Õß®Õª√– “∑µ“ ¡’‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπµ“ ¡’‡¬◊ËÕæ—ßº◊¥∑’Ë®Õ
ª√– “∑µ“ ·≈–®Õª√– “∑µ“≈Õ° °“√√—°…“‚¥¬°“√ºà“µ—¥
‚¥¬°“√∑” vitrectomy ®–¡’¢âÕ∫àß™’Èµà“ßÊ1-4 ‡™àπ °“√‡°‘¥
‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπµ“ °“√‡°‘¥®Õª√– “∑µ“≈Õ°´÷Ëß‡°‘¥®“°
°“√¥÷ß√—Èß¢Õß‡¬◊ËÕæ—ßº◊¥ À√◊Õ¡’°“√©’°¢“¥¢Õß®Õª√– “∑µ“
°“√‡°‘¥‡¬◊ËÕæ—ßº◊¥∑’Ë∑”„Àâ®Õª√– “∑µ“‡ ◊ËÕ¡≈ß¡“°¢÷Èπ °“√
¥÷ß√—Èß¢ÕßπÈ”«ÿâπµ“∑’Ë∑”„Àâ®ÿ¥√—∫¿“æ∑’Ë®Õª√– “∑µ“∫«¡
‡ªìπµâπ  °“√ºà“µ—¥‡À≈à“π’È®–™à«¬„Àâ√–¥—∫°“√¡Õß‡ÀÁπ¢Õß
ºŸâªÉ«¬¥’¢÷ÈπÀ√◊Õ‡ÀÁπ‡∑à“‡¥‘¡5-8 ·≈–À≈—ßºà“µ—¥Õ“®®–¡’º≈·∑√°
´âÕπµà“ßÊ ‡™àπ ¡’‡≈◊Õ¥ÕÕ°´È”„ππÈ”«ÿâπµ“ ‡°‘¥®Õª√– “∑
µ“≈Õ° ‡°‘¥À≈Õ¥‡≈◊Õ¥º‘¥ª°µ‘‡°‘¥∑’Ë¡à“πµ“À√◊Õ¡ÿ¡µ“ ∑”„Àâ
‡°‘¥µâÕÀ‘π ´÷Ëß®–∑”‡°‘¥µ“∫Õ¥À√◊Õ “¬µ“æ‘°“√‰¥â

§≥–ºŸâ»÷°…“µâÕß°“√»÷°…“¥Ÿº≈°“√√—°…“ºŸâªÉ«¬‡∫“À«“π
∑’Ë¡’®Õª√– “∑µ“‡ª≈’Ë¬π·ª≈ß∑’Ë¡“√—∫°“√ºà“µ—¥√—°…“∑’Ë§≥–
·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈ ‚¥¬¥Ÿ√–¥—∫ “¬µ“°àÕπºà“µ—¥
·≈–À≈—ßºà“µ—¥ ¥Ÿº≈·∑√°´âÕπ∑’Ë‡°‘¥¢÷ÈπÀ≈—ß°“√ºà“µ—¥·≈–
 “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥ “¬µ“æ‘°“√ ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√æ—≤π“
«‘∏’°“√√—°…“„πºŸâªÉ«¬‡À≈à“π’ÈµàÕ‰ª

ºŸâªÉ«¬·≈–«‘∏’°“√
‰¥â»÷°…“√«∫√«¡ºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“∑’Ë¿“§«‘™“®—°…ÿ

«‘∑¬“‚√ßæ¬“∫“≈»‘√‘√“™ ‚¥¬‡°Á∫¢âÕ¡Ÿ≈®“°∫—π∑÷°‡«™√–‡∫’¬π
¢ÕßºŸâªÉ«¬‡∫“À«“π∑’Ë¡“√—∫°“√ºà“µ—¥ pars plana vitrectomy
ª√–™“°√∑’Ë§—¥‡≈◊Õ°π”¡“»÷°…“§◊Õ ºŸâªÉ«¬‡∫“À«“π√–¬–∑’Ë‡ªìπ
proliferative diabetic retinopathy ·≈–¡’º≈·∑√°´âÕπ∑’Ë
∑”„Àâ “¬µ“¡—«≈ß ·≈–‰¥â√—∫°“√ºà“µ—¥πÈ”«ÿâπµ“ ‡°≥±å°“√
§—¥ÕÕ°¢Õßª√–™“°√∑’Ë»÷°…“‰¥â·°à ºŸâªÉ«¬∑’Ë¡’ª√–«—µ‘Õÿ∫—µ‘‡Àµÿ
∑’Ëµ“¡“°àÕπ ºŸâªÉ«¬∑’Ë¡’‚√§‡≈◊Õ¥·≈–¡’§«“¡º‘¥ª°µ‘„π°“√·¢Áß
µ—«¢Õß‡≈◊Õ¥ ºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫°“√ºà“µ—¥®Õª√– “∑µ“®“°
 “‡ÀµÿÕ◊ËππÕ°®“°‡∫“À«“π¡“°àÕπ ·≈–ºŸâªÉ«¬∑’Ë‰¡à “¡“√∂
µ‘¥µ“¡º≈°“√√—°…“‰¥â

∑”°“√‡°Á∫¢âÕ¡Ÿ≈¬âÕπÀ≈—ßµ—Èß·µà ‡¥◊Õπ¡°√“§¡ æ.».
2542 ∂÷ß ‡¥◊Õπ∏—π«“§¡ æ.». 2549 „πºŸâªÉ«¬∑—ÈßÀ¡¥ 100
√“¬ ∑”°“√∫—π∑÷°Õ“¬ÿ ‡æ» ‡™◊ÈÕ™“µ‘ ™π‘¥¢Õß‡∫“À«“π √–¬–
‡«≈“∑’Ë‡ªìπ‡∫“À«“π √–¬–‡«≈“¢ÕßÕ“°“√µ“¡—« °“√√—°…“
‚√§‡∫“À«“π∑’Ë‰¥â√—∫ °“√¡’§«“¡º‘¥ª°µ‘„π√–∫∫Õ◊Ëπ¢Õß
√à“ß°“¬√à«¡¥â«¬ ‡™àπ ‚√§À—«„® ‚√§§«“¡¥—π‚≈À‘µ Ÿß ‚√§
‰µ °“√√—°…“‚¥¬· ß‡≈‡´Õ√å°àÕπ°“√ºà“µ—¥ √–¥—∫¢Õß “¬µ“
°àÕπ°“√ºà“µ—¥ ∫—π∑÷°¢âÕ∫àß™’È„π°“√ºà“µ—¥ ¿“«–·∑√°´âÕπ
„π°“√ºà“µ—¥ √–¥—∫¢Õß “¬µ“À≈—ß°“√ºà“µ—¥ ‚¥¬µ‘¥µ“¡º≈
°“√√—°…“‡ªìπ‡«≈“Õ¬à“ßπâÕ¬ 6 ‡¥◊Õπ

°“√ºà“µ—¥∑”‚¥¬«‘∏’ standard three-port pars plana
vitrectomy √à«¡°—∫°“√‡≈“–·≈–µ—¥‡¬◊ËÕæ—ßº◊¥ÕÕ°‚¥¬«‘∏’
delamination À√◊Õ segmentation ‰¥â·∫àß√–¥—∫ “¬µ“
ºŸâªÉ«¬‡ªìπ™à«ß√–¥—∫µà“ßÊ §◊Õ 6/6-6/12, 6/18-6/36, 6/60-
4/60, 3/60-1/60, FC, HM, PJ, PL, ·≈– NPL ‡æ◊ËÕ∑”°“√
‡ª√’¬∫‡∑’¬∫√–¥—∫ “¬µ“°àÕπ·≈–À≈—ß°“√ºà“µ—¥ ª√–‡¡‘π
√–¥—∫°“√‡ÀÁπÀ≈—ß°“√ºà“µ—¥ 6 ‡¥◊Õπ ‚¥¬«—¥√–¥—∫ “¬µ“¥â«¬
Snellenûs chart ·∫àß√–¥—∫ “¬µ“‡ªìπ 3 √–¥—∫§◊Õ

1. √–¥—∫ “¬µ“§ß∑’Ë §◊Õ √–¥—∫°“√¡Õß‡ÀÁπÀ≈—ß°“√
ºà“µ—¥Õ¬Ÿà¿“¬„π·∂«¢Õß Snellenûs chart

2. √–¥—∫ “¬µ“¥’¢÷Èπ §◊Õ √–¥—∫°“√¡Õß‡ÀÁπÀ≈—ß°“√
ºà“µ—¥¥’¢÷Èπ 2 ·∂«¢Õß Snellenûs chart

3. √–¥—∫ “¬µ“‡≈«≈ß §◊Õ √–¥—∫°“√¡Õß‡ÀÁπÀ≈—ß°“√
ºà“µ—¥≈¥≈ß 2 ·∂«¢Õß Snellenûs chart

°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘À“§«“¡ —¡æ—π∏å√–À«à“ß
ªí®®—¬µà“ßÊ ∑’Ë∑”„Àâ “¬µ“‡≈«≈ßÀ≈—ß°“√ºà“µ—¥ „™â°“√∑¥ Õ∫
Fisherûs exact test ·≈–√“¬ß“πº≈¥â«¬ odd ratio (OR)
·≈– 95% confidencial interval ¢Õß OR  °“√«‘‡§√“–Àå
¢âÕ¡Ÿ≈∑“ß ∂‘µ‘∑—ÈßÀ¡¥‚¥¬‚ª√·°√¡ SPSS (version 11.5)

º≈°“√»÷°…“
ºŸâªÉ«¬∑—ÈßÀ¡¥ 100 √“¬ (100 µ“) ¡’Õ“¬ÿ√–À«à“ß

28-78 ªï Õ“¬ÿ‡©≈’Ë¬ 50.58+10.15 ªï ‚¥¬‡ªìπºŸâÀ≠‘ß 58 √“¬
ºŸâ™“¬ 42 √“¬ ™π‘¥¢Õß‚√§‡∫“À«“π‡ªìπ insulin-depen-
dent diabetes √âÕ¬≈– 11 ·≈– non-insulin dependent
diabetes √âÕ¬≈– 89 √–¬–‡«≈“¢Õß°“√‡ªìπ‡∫“À«“π
æ∫µ—Èß·µà 3 ‡¥◊Õπ∂÷ß 40 ªï ‡©≈’Ë¬ 10.03+7.35 ªï ºŸâªÉ«¬‰¥â
√—∫°“√√—°…“¥â«¬‡≈‡´Õ√å panretinal photocoagulation
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√âÕ¬≈– 87  „πºŸâªÉ«¬ 100 √“¬ ‡ªìπ cataract √âÕ¬≈– 77,
aphakia √âÕ¬≈– 15, pseudophakia √âÕ¬≈– 8 ¢âÕ∫àß™’È
°“√ºà“µ—¥∑’Ëæ∫ ‰¥â·°à dense nonclearing vitreous hemor-
rhage √âÕ¬≈– 43, tractional retinal detachment involve
macula √âÕ¬≈– 48, tractional combined with rhegma-
togenous retinal detachment √âÕ¬≈– 6 ·≈– fibrovas-
cular proliferation √âÕ¬≈– 3 ¥—ßµ“√“ß∑’Ë 1

À≈—ß°“√ºà“µ—¥ 6 ‡¥◊Õπ æ∫«à“√–¥—∫ “¬µ“ (best cor-
rected visual acuity) Õ¬Ÿà„π√–¥—∫¥’¢÷Èπ √âÕ¬≈– 40 §ß∑’Ë
√âÕ¬≈– 34, ·≈–‡≈«≈ß√âÕ¬≈– 26 ‚¥¬„π°≈ÿà¡∑’Ë “¬µ“‡≈«
≈ß ¡’√–¥—∫ “¬µ“ 3/60-1/60 √âÕ¬≈– 2 ‡ÀÁππ—∫π‘È«∂÷ß‡ÀÁπ
¡◊Õ‰À« (FC-HM) ¡’√âÕ¬≈– 12 ·≈–‡ÀÁπ·§à· ß®π‰¡à‡ÀÁπ
‡≈¬ (PJ-NPL) ¡’√âÕ¬≈– 12 À≈—ßºà“µ—¥ ºŸâªÉ«¬¡’√–¥—∫ “¬µ“
‡ÀÁππ—∫π‘È«∂÷ß‰¡à‡ÀÁπ· ß¡’∂÷ß√âÕ¬≈– 48 ‡ÀÁπ 6/60-1/60,
√âÕ¬≈– 20 ·≈–‡ÀÁπ 6/18 ¢÷Èπ‰ª¡’√âÕ¬≈– 32 ¥—ß√Ÿª∑’Ë 1 ·≈–
‡ª√’¬∫‡∑’¬∫√–¥—∫ “¬µ“°àÕπ·≈–À≈—ß°“√ºà“µ—¥ °àÕπºà“µ—¥
√–¥—∫ “¬µ“ à«π„À≠à‡ÀÁπ√–¥—∫π—∫π‘È«√âÕ¬≈– 36 À≈—ßºà“µ—¥
 à«π„À≠àÕ¬Ÿà√–¥—∫ 6/18-6/36 √âÕ¬≈– 26 ¥—ß√Ÿª∑’Ë 2

¿“«–·∑√° ấÕπÀ≈—ß°“√ºà“µ—¥æ∫¡’‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπ
µ“ È́” (recurrent vitreous hemorrhage) √âÕ¬≈– 40, §«“¡
¥—πµ“ Ÿß√âÕ¬≈– 28 (‡°‘¥®“°°“√Õ—°‡ ∫√âÕ¬≈– 17 ·≈–
neovascular glaucoma √âÕ¬≈– 11) ·≈– macular edema
√âÕ¬≈– 7 ·≈–æ∫«à“¡’ºŸâªÉ«¬ 4 √“¬ ‰¥â√—∫°“√ºà“µ—¥´È” ‚¥¬
¡’ “‡Àµÿ‡°‘¥®“°‡≈◊Õ¥ÕÕ° È́”„ππÈ”«ÿâπµ“ 2 √“¬, ®Õª√– “∑
µ“≈Õ°·≈–©’°¢“¥ 1 √“¬ ·≈–®Õª√– “∑µ“≈Õ°®“°‡¬◊ËÕ
æ—ßº◊¥¥÷ß√—Èß 1 √“¬ „π√“¬∑’Ë¡’‡≈◊Õ¥ÕÕ°´È” ‰¥â√—∫°“√ºà“µ—¥
pars plana vitrectomy À≈—ßºà“µ—¥¡’√–¥—∫ “¬µ“ hand
motion 1 √“¬ ·≈– 6/24 1 √“¬  à«π„π√“¬∑’Ë‡°‘¥®Õ

Figure 1. Preoperative and postoperative best-corrected visual acuity after operation

Table 1  Indication for vitrectomy

tractional retinal detachment
involving the macula
dense, nonclearing vitreous
hemorrhage
combined tractional retinal
detachment and rhegmatogenous
retinal detachment
severe progressive fibrovacular
proliferation

Number of
patient (cases)

48

43

6

3

Indication for surgery
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ª√– “∑µ“≈Õ°·≈–¡’√Ÿ©’°¢“¥ ‰¥â√—∫°“√ºà“µ—¥ pars  plana
vitrectomy, encircling, membrane peeling, SF6 injec-
tion À≈—ßºà“µ—¥¡’√–¥—∫ “¬µ“ hand motion ·≈–„π√“¬∑’Ë
‡°‘¥®Õª√– “∑µ“≈Õ°®“°‡¬◊ËÕæ—ßº◊¥¥÷ß√—Èß ‰¥â√—∫°“√ºà“µ—¥
pars plana vitrectomy, membrane peeling, silicone
injection º≈°“√ºà“µ—¥ ¡’√–¥—∫ “¬µ“ NPL

„π°“√»÷°…“π’È æ∫ºŸâªÉ«¬¡’√–¥—∫ “¬µ“‡∑à“‡¥‘¡À√◊Õ¥’
¢÷ÈπÀ≈—ß°“√ºà“µ—¥ 74 √“¬ √–¥—∫ “¬µ“‡≈«≈ßÀ≈—ß°“√ºà“µ—¥
26 √“¬ æ∫«à“ºŸâªÉ«¬∑’Ë¡’√–¥—∫ “¬µ“‡≈«≈ß 11 √“¬ ¡’À≈Õ¥
‡≈◊Õ¥„À¡àº‘¥ª°µ‘∑’Ë¡à“πµ“À≈—ßºà“µ—¥ (postoperative neo-
vascularization of iris) ‡°‘¥¢÷Èπ 5 √“¬ ®Õª√– “∑µ“≈Õ°
À≈—ßºà“µ—¥ (postoperative retinal detachment) 4 √“¬
·≈–¡’¿“«– postoperative neovascularization of iris √à«¡
°—∫ retinal detachment 2 √“¬ ́ ÷Ëß®“°°“√§”π«≥∑“ß ∂‘µ‘
‚¥¬„™â Fisherûs exact test æ∫«à“¿“«–°“√‡°‘¥ postopera-
tive neovascularization of iris ·≈– postoperative reti-
nal detachment ‡ªìπ risk factor ∑’Ë∑”„Àâ√–¥—∫ “¬µ“‡≈«
≈ßÀ≈—ß°“√ºà“µ—¥ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ p value = 0.006,
OR = 6.45 (1.71, 24.39) ·≈– p value = 0.018, OR =
5.26 (1.35, 20.41) µ“¡≈”¥—∫ ¥—ßµ“√“ß∑’Ë 2

«‘®“√≥å
°“√ºà“µ—¥ vitrectomy „π diabetic retinopathy º≈

¢Õß°“√ºà“µ—¥¢÷ÈπÕ¬Ÿà°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß®Õª√– “∑µ“
«à“¡’¡“°πâÕ¬‡∑à“„¥ ·≈– —¡æ—π∏å°—∫√–¬–‡«≈“„π°“√‡°‘¥‡≈◊Õ¥
ÕÕ°„ππÈ”«ÿâπµ“ ®“°°“√»÷°…“¢Õß Diabetic Retinopathy
Vitrectomy Study (DRVS) „πºŸâªÉ«¬∑’Ë‡ªìπ proliferative
diabetic retinopathy (PDR) ∑’Ë¡’ vitreous hemorrhage
616 √“¬ ‚¥¬‡≈◊Õ°ºŸâªÉ«¬·∫∫ random æ∫«à“°“√ºà“µ—¥
vitrectomy „πºŸâªÉ«¬ type I diabetes ∑’Ë¡’√–¥—∫ “¬µ“
5/200 À√◊ÕµË”°«à“ ·≈–¡’ vitreous hemorrhage Õ¬à“ßπâÕ¬
1 ‡¥◊Õπ ‡¡◊ËÕ∑”ºà“µ—¥‡√Á«¿“¬„π 3 ‡¥◊Õπ æ∫¡’√–¥—∫ “¬µ“
20/40 À√◊Õ¥’°«à“√âÕ¬≈– 25 ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë√Õºà“µ—¥
π“π°«à“ 1 ªï ´÷Ëß¡’ “¬µ“∑’Ë¥’‡æ’¬ß√âÕ¬≈– 15 ·µà„πºŸâªÉ«¬∑’Ë
‡ªìπ type 2 diabetes º≈°“√ºà“µ—¥„π∑—Èß Õß°≈ÿà¡‰¡àµà“ß
°—π9 ·≈–‡¡◊ËÕ»÷°…“ºŸâªÉ«¬ advanced PDR ∑’Ë¡’ fibrovas-
cular proliferation ∑’Ë¡’√–¥—∫ “¬µ“ 10/200 À√◊ÕπâÕ¬°«à“
æ∫«à“°“√∑” early vitrectomy ºŸâªÉ«¬¡’ “¬µ“ 20/40 À√◊Õ
¥’°«à“√âÕ¬≈– 44 ‡¡◊ËÕ‡∑’¬∫°—∫ conventional treatment ∑’Ë
¡’ “¬µ“¥’‡æ’¬ß√âÕ¬≈– 28 ®“°°“√»÷°…“ √ÿª«à“ °“√∑” early
vitrectomy ¡’ª√–‚¬™πå„πºŸâªÉ«¬ type 1 diabetes Õ¬à“ß‰√

Figure 2.  Distribution of preoperative and postoperative visual acuity
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°Áµ“¡ ®“°°“√»÷°…“æ∫«à“À≈—ßºà“µ—¥ºŸâªÉ«¬¡’√–¥—∫ “¬µ“
‡ÀÁπ·§à· ß¡“°∂÷ß√âÕ¬≈– 2810,11

 ”À√—∫ºŸâªÉ«¬∑’Ë»÷°…“§√—Èßπ’È  à«π„À≠à√âÕ¬≈– 89 ‡ªìπ
ºŸâªÉ«¬ type 2 diabetes ´÷Ëß¡’Õ“¬ÿ¡“° (‡©≈’Ë¬ 50.58 ªï)
ºŸâªÉ«¬¡’√–¥—∫ “¬µ“°àÕπºà“µ—¥‡ÀÁπµ—Èß·µàπ—∫π‘È«‰¥â ∂÷ß‡ÀÁπ· ß
(FC ∂÷ß PL) ¡’∂÷ß√âÕ¬≈– 61 ‚¥¬¡’®Õª√– “∑µ“≈Õ°∑—Èß™π‘¥
∑’Ë¡’‡¬◊ËÕæ—ßº◊¥¥÷ß√—Èß·≈–¡’√Ÿ©’°¢“¥√«¡°—π√âÕ¬≈– 54 ·≈–¡’
dense vitreous hemorrhage √âÕ¬≈– 43 √–¬–‡«≈“∑’Ë
 “¬µ“¡—«≈ß‡©≈’Ë¬ 6.58 ‡¥◊Õπ ´÷Ëß‡ªìπºŸâªÉ«¬∑’Ë¡’°“√‡ª≈’Ë¬π
·ª≈ß¢Õß‚√§¡“π“π À≈—ß°“√ºà“µ—¥ ºŸâªÉ«¬¡’ “¬µ“¥’¢÷Èπ 40%
§ß∑’Ë√âÕ¬≈– 34 ·≈–‡≈«≈ß√âÕ¬≈– 26 ‚¥¬√–¥—∫ “¬µ“¢Õß
∑—Èß°≈ÿà¡À≈—ßºà“µ—¥‡ÀÁπ·§àπ—∫π‘È« ∂÷ß¡Õß‰¡à‡ÀÁπ· ß (FC ∂÷ß
NPL) ¡’∂÷ß√âÕ¬≈– 48 ´÷Ëß‡°‘¥®“°º≈·∑√°´âÕπÀ≈—ßºà“µ—¥

À√◊Õ¡’æ¬“∏‘ ¿“æ∑’Ë®Õª√– “∑µ“∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª®“°‚√§
‡∫“À«“π

º≈·∑√°´âÕπ®“°°“√ºà“µ—¥ ∑’Ëæ∫‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ
 “¬µ“‡≈«≈ß ‰¥â·°à °“√‡°‘¥‡≈◊Õ¥ÕÕ°´È”„À¡à °“√‡°‘¥®Õ
ª√– “∑µ“≈Õ° ·≈–‡°‘¥µâÕÀ‘π °“√‡°‘¥‡≈◊Õ¥ÕÕ°´È”À≈—ß
ºà“µ—¥ „πºŸâªÉ«¬∑’Ë»÷°…“π’Èæ∫∂÷ß√âÕ¬≈– 40 ´÷Ëß‡ªìπ®”π«π∑’Ë
§àÕπ¢â“ß Ÿß ®“°√“¬ß“πµà“ßÊ æ∫«à“°“√‡°‘¥‡≈◊Õ¥ÕÕ° È́”
À≈—ßºà“µ—¥ æ∫‰¥âµ—Èß·µà√âÕ¬≈– 29-7512-14 ¡“°°«à“§√÷ËßÀπ÷Ëß
¢ÕßºŸâªÉ«¬∑’Ë¡’‡≈◊Õ¥ÕÕ°„À¡à‡°‘¥¿“¬„π 6 Õ“∑‘µ¬åÀ≈—ß
ºà“µ—¥15  “‡Àµÿ¢Õß‡≈◊Õ¥ÕÕ°´È”„À¡à‡°‘¥®“°¡’‡≈◊Õ¥ÕÕ°®“°
∑’Ë‡¥‘¡∑’Ë¡’ blood clot Õ¬Ÿà À√◊ÕÕÕ°®“°À≈Õ¥‡≈◊Õ¥„À¡à∑’Ëº‘¥
ª°µ‘∑’ËÕ¬Ÿà∫√‘‡«≥ vitreous base À√◊Õ∫√‘‡«≥„°≈âµ”·Àπàß∑’Ë
∑” sclerotomy „π°“√ºà“µ—¥16

Table 2  Risk factors for worsened visual acuity after surgery

Postoperative NVI
No
Yes

Postoperative RD
No
Yes

DM type
Type I
Type II

Previous PRP
No
Yes

Postoperative VH
No
Yes

Re-operation
No
Yes

Preoperative VA
>3/60
<3/60

Number (%)
Total p-value OR (95% CI)

Worse Stable or improve

19 (21.3)
7 (63.6)

20 (22.2)
6 (60.0)

4 (36.4)
 22 (24.7)

3 (23.1)
23 (26.4)

14 (23.3)
12 (30.0)

24 (25.0)
2 (50.0)

5 (21.7)
21 (27.3)

70 (78.7)
4 (36.4)

70 (77.8)
4 (40.0)

7 (63.6)
67 (75.3)

10 (76.9)
64 (73.6)

46 (76.7)
28 (70.0)

72 (75)
2 (50)

18 (78.3)
56 (72.7)

89
11

90
10

11
89

13
87

60
40

96
4

23
77

0.006

0.0018

0.470

1.000

0.492

0.277

0.788

1
6.45 (1.71, 24.39)

1
5.26 (1.35, 20.41)

1
0.57 (0.15, 2.15)

1
1.20 (0.30, 4.74)

1
1.41 (0.57, 3.47)

1
3.00 (0.40, 2.27)

1
1.35 (0.44, 4.10)

NVI = Neovascularization of iris, RD = Retinal detachment, DM = Diabetes mellitus, PRP = Panretinal neovascularization,
VH = Vitreous hemorrhage
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®÷ß¡’ºŸâ√“¬ß“π·π–π”„Àâ®’È§«“¡‡¬Áπ (cryotherapy) „π
µ”·Àπàß∑’Ë∑” sclerotomy ·≈– à«π¢Õß®Õª√– “∑µ“∑“ß
¥â“πÀπâ“ (anterior retina)17 À√◊Õ∑” endolaser ®“° equa-
tor ∂÷ß ora serrata ‡æ◊ËÕ≈¥°“√ √â“ß vascular endothe-
lial growth factor ∑’Ë¡“°√–µÿâπ„Àâ‡°‘¥À≈Õ¥‡≈◊Õ¥º‘¥ª°µ‘
≈¥°“√‡°‘¥‡¬◊ËÕæ—ßº◊¥·≈–À≈Õ¥‡≈◊Õ¥∑’Ëº‘¥ª°µ‘®“°¢Õ∫·º≈
∑’ËßÕ°‡¢â“‰ª„π®Õª√– “∑µ“ ́ ÷Ëß«‘∏’‡À≈à“π’È®–∑”„ÀâÕ—µ√“°“√
‡°‘¥ “¬µ“æ‘°“√ À≈—ß°“√ºà“µ—¥≈¥≈ß18

 ”À√—∫ªí®®—¬‡ ’Ë¬ß∑’Ë∑”„Àâ√–¥—∫ “¬µ“À≈—ßºà“µ—¥‡≈«≈ß
Õ¬à“ß¡’π—¬ ”§—≠ ‰¥â·°à °“√æ∫À≈Õ¥‡≈◊Õ¥º‘¥ª°µ‘∑’Ë¡à“πµ“
·≈–°“√‡°‘¥®Õª√– “∑µ“≈Õ°À≈—ßºà“µ—¥ ´÷Ëß®“°°“√»÷°…“
√“¬ß“πµà“ßÊ æ∫«à“À≈Õ¥‡≈◊Õ¥„À¡àº‘¥ª°µ‘∑’Ë¡à“πµ“À≈—ß
ºà“µ—¥ ‡ªìπªí®®—¬‡ ’Ë¬ß„π°“√∑”„Àâ “¬µ“À≈—ßºà“µ—¥‡≈«≈ß19

·≈–‡ªìπªí®®—¬‡ ’Ë¬ß¢Õß°“√‡°‘¥‡≈◊Õ¥ÕÕ°À≈—ßºà“µ—¥ vitrec-
tomy20 ®“°°“√»÷°…“§√—Èßπ’È  æ∫«à“ °“√‡°‘¥®Õª√– “∑µ“
≈Õ°À≈—ßºà“µ—¥ ‡ªìπªí®®—¬‡ ’Ë¬ßÕ’°Õ¬à“ßÀπ÷Ëß∑’Ë∑”„Àâ “¬µ“
‡≈«≈ß

 √ÿª°“√»÷°…“§√—Èßπ’Èæ∫«à“ º≈°“√ºà“µ—¥ºŸâªÉ«¬‡∫“À«“π
∑’Ë¡’®Õª√– “∑µ“‡ª≈’Ë¬π·ª≈ß ºŸâªÉ«¬¡’ “¬µ“§ß‡¥‘¡∂÷ß¥’¢÷Èπ
√âÕ¬≈– 74 ·≈–¡’ “¬µ“‡≈«≈ß√âÕ¬≈– 26 À≈—ßºà“µ—¥√–¥—∫
 “¬µ“∑’Ë‡ÀÁπ·§àπ—∫π‘È« ®π°√–∑—Ëß‰¡à‡ÀÁπ· ß ¡’ª√–¡“≥
§√÷ËßÀπ÷Ëß¢ÕßºŸâªÉ«¬ (√âÕ¬≈– 48) ªí®®—¬‡ ’Ë¬ß∑’Ë∑”„Àâ√–¥—∫
 “¬µ“À≈—ßºà“µ—¥‡≈«≈ß §◊Õ °“√æ∫À≈Õ¥‡≈◊Õ¥„À¡àº‘¥ª°µ‘
∑’Ë¡à“πµ“·≈–°“√‡°‘¥®Õª√– “∑µ“≈Õ°À≈—ßºà“µ—¥

ªí®®ÿ∫—π¡’°“√æ—≤π“‡§√◊ËÕß¡◊Õºà“µ—¥„Àâ¡’ª√– ‘∑∏‘¿“æ
·≈– –¥«°µàÕ°“√„™â ‡™àπ ¡’°“√º≈‘µÀ—«µ—¥πÈ”«ÿâπµ“¢π“¥
‡≈Á°≈ß‡∑à“°—∫‡¢Á¡‡∫Õ√å 25 ∑”„Àâ°“√Õ—°‡ ∫À≈—ßºà“µ—¥≈¥≈ß
·≈–¬àπ√–¬–‡«≈“ºà“µ—¥≈ß21 À√◊Õ¡’°“√π”¬“°≈ÿà¡ antiangio-
genesis ¡“„™â©’¥‡¢â“„π≈Ÿ°µ“ ‡æ◊ËÕ∑”≈“¬À≈Õ¥‡≈◊Õ¥∑’Ëº‘¥
ª°µ‘22-24 ́ ÷Ëß®–™à«¬≈¥Õ—µ√“°“√‡°‘¥‡≈◊Õ¥ÕÕ°„À¡à ·≈–≈¥º≈
·∑√° ấÕπÀ≈—ß°“√ºà“µ—¥ «‘∏’°“√‡À≈à“π’È§«√π”¡“æ‘®“√≥“„™â
„π°“√√—°…“ºŸâªÉ«¬‡æ◊ËÕ„Àâ ‰¥âº≈¥’¢÷Èπ°«à“‡¥‘¡ ‚¥¬ ¡§«√∑”°“√
»÷°…“µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»
§≥–ºŸâ√“¬ß“π¢Õ¢Õ∫§ÿ≥§≥–·æ∑¬»“ µ√å»‘√‘√“™

æ¬“∫“≈∑’Ë„Àâ∑ÿπ π—∫ πÿπ·≈– ∂“π àß‡ √‘¡°“√«‘®—¬ §≥–
·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈ ∑’Ë‰¥â„Àâ§”ª√÷°…“∑“ß¥â“π ∂‘µ‘
„π°“√»÷°…“«‘®—¬§√—Èßπ’È
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Comparison the Results of Diabetic
Retinopathy Screening Between Fundus
Photography and Ophthalmoscopy.

Udom Poovarodom, M.D.

Abstract

Purpose: To compare the accuracy of diabetic retinopathy screening between the fundus photographic
findings and ophthalmoscopy.

Methods: The patients with diabetic mellitus from January - June 2005 who attended eye clinic for diabetic
retinopathy screening were prospectively studied at Nopparatrajathanee hospital.

The patients with contraindication for pupillary dilatation, severe opacity of ocular media were excluded. The
fundus photography was performed through undilated pupils first, then all patients were given mydriatic drug
(1% tropicamide). In case of unsatisfactory photographic results, photography was performed again through
dilated pupils. After that, direct ophthalmoscopic examination was performed by a general practitioner or
trained nurse and following with indirect ophthalmoscopic and slit-lamp biomicroscopic viewing thru fundus
lens +90 D examination by an ophthalmologist which was assigned as a standard method. Photographic
picture was interpreted by the other trained nurse.

Results: One hundred and forty one patients (two hundred and eighty two eyes) were included. The results
of fundus photography, direct ophthalmoscopy and indirect ophthalmoscopy were compared in diagnosing
diabetic retinopathy. Two hundreds and thirty -one eyes (81.9%) achieved satisfied fundus photographic
pictures without dilated pupils meanwhile 51 eyes (18.9%) needed pupillary dilatation. The sensitivity, speci-
ficity and Kappaûs value were 70.79%, 85% and  0.431 respectively in fundus photographic method compar-
ing to 53.96%, 87.5% and 0.296 in direct ophthalmoscopic method.

Conclusion: Fundus photographic method is more sensitive than direct ophthalmoscopic method for detec-
tion of diabetic retinopathy. It required less time to perform, no need for using mydriatic drug in most
cases.Thai J Ophthalmol 2007; July-December 21(2): 136-43.

Keywords: diabetic retinopathy, fundus camera, fundus photography, ophthalmoscopy
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°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√§—¥°√Õß‚√§‡∫“À«“π
‡¢â“®Õµ“ √–À«à“ß°“√„™â°≈âÕß∂à“¬¿“æ¥‘®‘µÕ≈¢Õß
®Õµ“ °—∫°“√µ√«®¥â«¬‡§√◊ËÕß¡◊Õ ophthalmoscope

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å: ‡ªìπ°“√‡ª√’¬∫‡∑’¬∫º≈°“√§—¥°√Õß‚√§‡∫“À«“π‡¢â“®Õµ“√–À«à“ß°“√„™â¿“æ∂à“¬®“°°≈âÕß∂à“¬¿“æ¥‘®‘µÕ≈
¢Õß®Õµ“ °—∫°“√µ√«®¥â«¬‡§√◊ËÕß¡◊Õ ophthalmoscope

 ∂“π∑’Ë: ∑’ËÀπà«¬µ√«®µ“‚√ßæ¬“∫“≈πæ√—µπ√“™∏“π’

«‘∏’°“√: ‡ªìπ°“√»÷°…“·∫∫ prospective study ºŸâªÉ«¬‡∫“À«“π¡“√—∫°“√µ√«®§—¥°√Õß¿“«–‡∫“À«“π‡¢â“®Õµ“ √–À«à“ß
‡¥◊Õπ ¡°√“§¡ ∂÷ß ¡‘∂ÿπ“¬π æ.». 2548 ∑’Ë‰¡à¡’¢âÕÀâ“¡„π°“√¢¬“¬¡à“πµ“ ·≈–‰¡à¡’¿“«–µ—«°≈“ß¿“¬„π≈Ÿ°µ“¢ÿàπ¡—«®π
∂à“¬¿“æ‰¡à‰¥â (media opacity) ®–‰¥â√—∫°“√µ√«®µ“¡≈”¥—∫ §◊Õ ∂à“¬¿“æ®Õµ“‚¥¬°≈âÕß∂à“¬¿“æ®Õµ“‚¥¬‰¡àµâÕß¢¬“¬
¡à“πµ“ µàÕ¡“®÷ß¢¬“¬¡à“πµ“¥â«¬¬“ tropicamide 1% ºŸâªÉ«¬∑’Ë∂à“¬¿“æ§√—Èß·√°‰¥âº≈‰¡à™—¥‡®π ®–π”¡“∂à“¬¿“æ´È”Õ’°
À≈—ß¢¬“¬¡à“πµ“ À≈—ß®“°π—Èπ®÷ßµ√«®®Õµ“¥â«¬‡§√◊ËÕß¡◊Õ direct ophthalmoscope ‚¥¬·æ∑¬å‡«™ªØ‘∫—µ‘∑—Ë«‰ªÀ√◊Õæ¬“∫“≈
‡«™ªØ‘∫—µ‘∑“ßµ“ À≈—ß®“°π—Èπ∂Ÿ°µ√«®¥â«¬‡§√◊ËÕß¡◊Õ indirect ophthalmoscope ·≈– slit-lamp biomicroscope √à«¡°—∫
fundus lens (+90 D) ‚¥¬®—°…ÿ·æ∑¬å‚¥¬∂◊Õº≈°“√µ√«®°—∫®—°…ÿ·æ∑¬å‡ªìπ«‘∏’¡“µ√∞“π ¿“æ∂à“¬¢Õß®Õµ“·ª≈º≈‚¥¬
æ¬“∫“≈∑’Ëºà“π°“√Ωñ°Õ∫√¡°“√·ª≈º≈¿“æ∂à“¬‡∫“À«“π‡¢â“®Õµ“

º≈°“√»÷°…“: ºŸâªÉ«¬ 141 √“¬ §‘¥‡ªìπ 282 µ“ ∑’Ë‡¢â“¡“√—∫°“√µ√«® æ∫«à“ 231 µ“ (√âÕ¬≈– 81.9) ¢ÕßºŸâªÉ«¬‰¥âº≈¿“æ∂à“¬
®“°°“√µ√«®¥â«¬°≈âÕß‰¥â™—¥‡®π‚¥¬‰¡àµâÕß¢¬“¬¡à“πµ“ ∑’Ë‡À≈◊Õ 51 µ“ (√âÕ¬≈– 18.1) µâÕß¢¬“¬¡à“πµ“ æ∫«à“º≈°“√·ª≈º≈
®“°¿“æ∂à“¬‰¥â§«“¡·¡àπ¬”°«à“°“√„™â direct ophthalmoscope ‚¥¬¡’§à“§«“¡‰«¢Õß°“√·ª≈º≈®“°¿“æ∂à“¬ (sensiti-
vity) √âÕ¬≈– 70.79 §à“§«“¡®”‡æ“– (specificity) ‡ªìπ√âÕ¬≈– 85 ‡∑’¬∫°—∫§à“§«“¡‰«√âÕ¬≈– 53.96 ·≈–§à“§«“¡®”‡æ“–
√âÕ¬≈– 87.5 ¢Õß°“√„™â‡§√◊ËÕß¡◊Õ direct ophthalmoscope §à“§«“¡ Õ¥§≈âÕß°—∫¢Õß°“√·ª≈º≈®“°¿“æ∂à“¬ ‡∑’¬∫°—∫
°“√µ√«®¥â«¬‡§√◊ËÕß¡◊Õ indirect ophthalmoscope ·≈– slit-lamp biomicroscope √à«¡°—∫ fundus lens (+90 D) ¡’
§à“‡ªìπ 0.431 (Kappaûs value) ¥’°«à“ °“√„™â direct ophthalmoscope ‡∑’¬∫°—∫°“√µ√«®¥â«¬‡§√◊ËÕß¡◊Õ indirect oph-
thalmoscope ·≈– slit-lamp biomicroscope √à«¡°—∫ fundus lens (+90 D) ∑’Ë‰¥â‡æ’¬ß 0.291

 √ÿª: º≈®“°¿“æ∂à“¬¢Õß°≈âÕß∂à“¬¿“æ®Õµ“‡æ◊ËÕµ√«®§—¥°√Õß‡∫“À«“π‡¢â“®Õµ“‰¥âº≈§àÕπ¢â“ß¥’ ®÷ßÕ“®‡ªìπ∑“ß‡≈◊Õ°Õ’°
«‘∏’Àπ÷Ëß„π°“√§—¥°√ÕßºŸâªÉ«¬‡∫“À«“π‡¢â“®Õµ“ ∑’Ë∑”‰¥â –¥«° √«¥‡√Á« ºŸâªÉ«¬ à«π„À≠à‰¡à®”‡ªìπµâÕß¢¬“¬¡à“πµ“ ®—°…ÿ‡«™
 “√ 2550; °√°Æ“§¡-∏—π«“§¡ 21(2): 136-43.

§” ”§—≠: ‡∫“À«“π‡¢â“®Õµ“, °≈âÕß∂à“¬¿“æ®Õµ“, °“√∂à“¬¿“æ®Õµ“, ‡§√◊ËÕßµ√«®®Õµ“∑“ßÕâÕ¡ ·≈–∑“ßµ√ß
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∫∑π”
‡∫“À«“π‡ªìπ‚√§‰¡àµ‘¥µàÕ∑’Ë ”§—≠‚√§Àπ÷Ëß¢Õßª√–‡∑»

¡’°“√ª√–¡“≥«à“¡’ºŸâªÉ«¬‡∫“À«“π„πª√–‡∑»Õ¬Ÿà 2-3 ≈â“π
§π ·≈–‡ªìπ “‡Àµÿ¢Õß°“√ Ÿ≠‡ ’¬ªï ÿ¢¿“«–‡ªìπÕ—π¥—∫ 5 „π
‡æ»™“¬ (√âÕ¬≈– 3) ·≈–Õ—π¥—∫ 3 „π‡æ»À≠‘ß (√âÕ¬≈– 7)
‚¥¬¡’§à“ disability weight ‡ªìπ 0.2541 ¬àÕ¡· ¥ß∂÷ß
§ÿ≥¿“æ™’«‘µ∑’Ë≈¥≈ß∂÷ß√âÕ¬≈– 25 πÕ°®“°‡∫“À«“π®–‡ªìπ
‚√§‡√◊ÈÕ√—ß∑’ËµâÕß‰¥â√—∫°“√µ‘¥µ“¡¥Ÿ·≈√—°…“Õ¬à“ßµàÕ‡π◊ËÕß
¿“«–·∑√°´âÕπ¢Õß‚√§π’È¬—ß‡°‘¥¢÷Èπ‰¥â„π·∑∫∑ÿ°√–∫∫¢Õß
√à“ß°“¬ ‚¥¬‡©æ“–∑’Ëµ“ ÷́Ëß°àÕ„Àâ‡°‘¥¿“«–‡∫“À«“π‡¢â“®Õµ“
·≈–‡ªìπ “‡Àµÿ¢Õßµ“∫Õ¥Õ—π¥—∫ Õß„πª√–‡∑»√Õß®“°µâÕ
°√–®°2 ®“°°“√»÷°…“§«“¡™ÿ°¢Õß¿“«–π’È„π®—ßÀ«—¥µà“ßÊ
¢Õßª√–‡∑» µ—Èß·µà√âÕ¬≈– 17-32 ‚¥¬‡©≈’Ë¬æ∫«à“‡°‘¥¢÷Èπ
ª√–¡“≥√âÕ¬≈– 20 ¢ÕßºŸâªÉ«¬‡∫“À«“π ¥—ßπ—Èπ §“¥«à“®–¡’
ºŸâªÉ«¬‡∫“À«“π‡¢â“®Õµ“Õ¬Ÿàª√–¡“≥ 5 · π§π∑—Ë«ª√–‡∑»
°“√‡°‘¥‡∫“À«“π‡¢â“µ“ (diabetic retinopathy: DR) ‡ªìπ
 “‡ÀµÿÀπ÷Ëß∑’Ë∑”„ÀâºŸâªÉ«¬°≈ÿà¡π’È¡’ “¬µ“‡≈◊Õπ≈“ß ·≈–∫Õ¥
„π∑’Ë ÿ¥

√–¥—∫§«“¡√ÿàπ·√ß¢Õß‚√§‡∫“À«“π‡¢â“®Õµ“ ·∫àß
ÕÕ°‰¥â‡ªìπ

1. no retinopathy: ¬—ß‰¡àæ∫æ¬“∏‘ ¿“æ¢Õß DR
2. mild NPDR (nonproliferative DR): æ∫ microa-

neurysm ‡∑à“π—Èπ
3. moderate NPDR: æ∫æ¬“∏‘ ¿“æ¡“°°«à“ mild

·µàπâÕ¬°«à“ severe
4. severe NPDR: æ∫¢âÕ„¥¢âÕÀπ÷Ëß¥—ßµàÕ‰ªπ’È

a. microaneurysm ¡“°°«à“ 20 ®ÿ¥ „π·µà≈–
quadrant ¢Õß fundus §√∫∑—Èß 4 quadrant

b. venous beading „π 2 quadrant ¢Õß fun-
dus

c. intraretinal microvacular abnormalities ·¡â
‡æ’¬ß 1 quadrant

5. PDR (proliferative DR): æ∫‡ âπ‡≈◊Õ¥º‘¥ª°µ‘
ßÕ°„À¡à (neovascularization) À√◊Õ‡≈◊Õ¥ÕÕ°∫π®Õµ“ (pre-
retinal hemorrhage) À√◊Õ‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπµ“ (vitreous
hemorrhage)

¥â«¬‡Àµÿ∑’Ë¿“«–π’È®–‰¡à· ¥ßÕ“°“√„¥Ê ‡≈¬„π√–¬–
·√°¢Õß‚√§ ¥—ßπ—ÈπÀ“°‰¥â√—∫°“√«‘π‘®©—¬·≈–√—°…“·µà‡π‘ËπÊ
‚√§®–§ß∑’Ë‰¡à≈ÿ°≈“¡®π∂÷ß¢—Èπ√ÿπ·√ß °“√§—¥°√Õß¿“«–‡∫“

À«“π‡¢â“®Õµ“®÷ß¡’§«“¡®”‡ªìπ ”À√—∫°“√ªÑÕß°—π¿“«–µ“
∫Õ¥¢Õßª√–‡∑»3 «‘∏’°“√§—¥°√Õß µ≈Õ¥®π°“√„Àâ§”«‘π‘®©—¬
·°àºŸâªÉ«¬‡∫“À«“π ‰¡à«à“®–‡ªìπ°“√µ√«®®Õµ“¥â«¬°≈âÕß
indirect ophthalmoscope ·≈–°“√„™â‡≈π åæ‘‡»… (+90 D)
√à«¡°—∫ slit-lamp biomicroscope ≈â«πµâÕßÕ“»—¬®—°…ÿ·æ∑¬å
´÷Ëß¡’®”π«π‰¡à‡æ’¬ßæÕ ∑—Èß¿“√–ß“π„π°“√¥Ÿ·≈√—°…“‚√§µ“
Õ◊Ëπ ‡™àπ °“√ºà“µ—¥µâÕ°√–®° ́ ÷Ëß‡ªìπ “‡Àµÿµ“∫Õ¥Õ—π¥—∫Àπ÷Ëß
¢Õßª√–‡∑»°Á¬—ß≈âπ¡◊Õ ∑”„Àâ ‰¡à “¡“√∂¥Ÿ·≈ºŸâªÉ«¬‡∫“À«“π
‡¢â“®Õµ“‰¥âÕ¬à“ß∑—Ë«∂÷ß ¡’√“¬ß“π°“√«‘π‘®©—¬‚√§‡∫“À«“π
‡¢â“®Õµ“‚¥¬°“√∂à“¬¿“æ ‰≈¥å ’¢Õß®Õµ“ 7 ¿“æ 7 µ”·Àπàß
·∫∫ ‡µÕ√‘‚Õ (Àπ÷Ëß¿“æ∂à“¬ Õß§√—Èßµ”·Àπàß¿“æ‡À≈◊ËÕ¡
°—π‡≈Á°πâÕ¬) ́ ÷Ëß„Àâº≈°“√«‘π‘®©—¬¿“«–∑’Ë·¡àπ¬” ·≈–‰¥â¡’°“√
°”Àπ¥„Àâ‡ªìπ¡“µ√∞“π¥â«¬4,5 Õ¬à“ß‰√°Á¥’°“√µ√«®∑’Ë°≈à“«
¡“π’È≈â«π‡ªìπ°“√µ√«®‚¥¬ºŸâªÉ«¬µâÕß‰¥â√—∫°“√À¬Õ¥¬“¢¬“¬
¡à“πµ“∑—Èß ‘Èπ ∑”„ÀâºŸâ ‰¥â√—∫°“√µ√«®µâÕß¡’Õ“°“√µ“¡—«  ¡Õß
„°≈â ‰¡à™—¥‡ªìπ‡«≈“ 4-6 ™—Ë«‚¡ß®“°ƒ∑∏‘Ï¬“ ¥—ßπ—Èπ°“√„™â°≈âÕß
∂à“¬¿“æ®Õµ“∑’Ë∂à“¬‰¥â‚¥¬‰¡àµâÕß¢¬“¬¡à“πµ“ (non-mydria-
tic fundus camera) ‡æ◊ËÕ§—¥°√Õß·≈–«‘π‘®©—¬¿“«–π’È∑’ËÕ“®
‡À¡“– ¡„π‡™‘ßªØ‘∫—µ‘6

ªí®®ÿ∫—π°≈âÕß∂à“¬¿“æµà“ßÊ ‰¥â√—∫°“√æ—≤π“‡ªìπ√–∫∫
¥‘®‘µÕ≈∑’Ë„Àâ§«“¡≈–‡Õ’¬¥¢Õß¿“æ¡“°¢÷Èπ ®πªí®®ÿ∫—π°≈âÕß
∂à“¬¿“æ®Õµ“„Àâ§à“§«“¡≈–‡Õ’¬¥‡ªìπ 2.3 ≈â“πæ‘°‡´≈µàÕ¿“æ
°ÁÕ“®™à«¬„Àâ°“√§—¥°√Õß¿“«–‡∫“À«“π‡¢â“®Õµ“¡’ª√– ‘∑∏‘-
¿“æ¡“°¢÷Èπ ∑—Èß°“√‡°Á∫¿“æ‡ªìπ¥‘®‘µÕ≈‰ø≈å7,8 ¬—ß –¥«°
µàÕ°“√√—°…“·≈–§âπÀ“ ·≈–¬—ß¡’ª√–‚¬™πå∑“ß¥â“π∑“ß°“√
·æ∑¬å∑“ß‰°≈ ‡æ√“– “¡“√∂ àßµàÕ¿“æºà“π√–∫∫‡§√◊Õ¢à“¬
‰ª¬—ß»Ÿπ¬å∑’ËÕ¬Ÿà‰°≈‡æ◊ËÕ°“√«‘π‘®©—¬‰¥âÕ’°¥â«¬ π—ËπÀ¡“¬∂÷ß«à“
®—°…ÿ·æ∑¬åÕ“®‰¡à®”‡ªìπµâÕßµ√«®®Õµ“¢ÕßºŸâªÉ«¬‚¥¬µ√ß
‡®â“Àπâ“∑’Ë‡∑§π‘§ “¡“√∂π”°≈âÕß∂à“¬¿“æ¥‘®‘µÕ≈‡¢â“‰ª∂à“¬
¿“æ®Õµ“¢ÕßºŸâªÉ«¬‰¥â∂÷ß∑âÕß∑’Ë ®“°π—Èπ®÷ß àßµàÕ¿“æ¥‘®‘µÕ≈
π—ÈπÊ ¡“„Àâ®—°…ÿ·æ∑¬å„Àâ°“√«‘π‘®©—¬ «‘∏’°“√π’ÈÕ“®∑”„ÀâºŸâªÉ«¬
‡∫“À«“π„π‡¢µ™π∫∑Àà“ß‰°≈‰¥â√—∫°“√§—¥°√Õß¿“«–‡∫“
À«“π‡¢â“®Õµ“‰¥âÕ¬à“ß∑—Ë«∂÷ß¢÷Èπ π—∫‡ªìπ°“√·æ∑¬å‡™‘ß√ÿ° ·≈–
‡ªìπ°“√ √â“ß‡ √‘¡ ÿ¢¿“æ √«¡∑—Èß¬—ßÕ“®·°âªí≠À“°“√¥Ÿ·≈
√—°…“¿“«–π’È ‰¥â ‰¡à∑—Ë«∂÷ß¢Õß®—°…ÿ·æ∑¬åÕ’°¥â«¬

ºŸâ«‘®—¬®÷ß∑”°“√»÷°…“‡ª√’¬∫‡∑’¬∫ §à“§«“¡‰« ·≈–
§«“¡®”‡æ“–¢Õß°“√µ√«®§—¥°√Õß‡∫“À«“π‡¢â“®Õµ“ ‚¥¬
°“√·ª≈º≈¿“æ∂à“¬®“°°“√„™â°≈âÕß∂à“¬¿“æ®Õµ“‚¥¬
æ¬“∫“≈∑’Ëºà“π°“√Ωñ°Õ∫√¡°“√·ª≈º≈‡∫“À«“π‡¢â“®Õµ“ °—∫
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°—∫°“√µ√«®¥â«¬‡§√◊ËÕß¡◊Õ ophthalmoscope

°“√µ√«®¢Õß·æ∑¬å‡«™ªØ‘∫—µ‘∑—Ë«‰ª À√◊Õæ¬“∫“≈‡«™ªØ‘∫—µ‘
∑“ßµ“ ¥â«¬‡§√◊ËÕß¡◊Õ direct ophthalmoscope ‚¥¬°”Àπ¥
„Àâ°“√µ√«®‚¥¬‡§√◊ËÕß¡◊Õ indirect ophthalmoscope ·≈–
slit-lamp biomicroscope √à«¡°—∫ fundus lens (+90 D)
‚¥¬®—°…ÿ·æ∑¬å‡ªìπ«‘∏’¡“µ√∞“π„π°“√Õâ“ßÕ‘ß

«—µ∂ÿ·≈–«‘∏’°“√
∑”°“√»÷°…“ºŸâªÉ«¬‡∫“À«“π∑’Ë‡¢â“√—∫°“√µ√«®∑’ËÀâÕß

ºŸâªÉ«¬πÕ° ·ºπ°®—°…ÿ‚√ßæ¬“∫“≈πæ√—µπ√“™∏“π’ √–À«à“ß
‡¥◊Õπ ¡°√“§¡-¡‘∂ÿπ“¬π æ.». 2548 ‚¥¬¡’‡°≥±å§—¥ºŸâªÉ«¬
‡¢â“„π°“√«‘®—¬ (inclusion criteria) ‰¥â·°à ‡ªìπºŸâªÉ«¬‡∫“À«“π
∑’Ë¡“√—∫∫√‘°“√„π‚√ßæ¬“∫“≈πæ√—µπ√“™∏“π’∑’Ë¬Õ¡‡¢â“√à«¡
°“√«‘®—¬ ‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‡∫“À«“πµ“¡‡°≥±å¢Õß
Õß§å°“√Õπ“¡—¬‚≈°9 ·≈–µâÕß‰¥â√—∫°“√§«∫§ÿ¡√–¥—∫πÈ”µ“≈
„π‡≈◊Õ¥Õ¬Ÿà ‰¡à«à“®–‡ªìπ°“√§«∫§ÿ¡∑“ß‚¿™π“°“√ À√◊Õ∑“ß
¬“ ‡°≥±å°“√§—¥ºŸâªÉ«¬ÕÕ°®“°‚§√ß°“√ (exclusion crite-
ria) ‰¥â·°à ºŸâ¡’¢âÕÀâ“¡„π°“√À¬Õ¥¬“¢¬“¬¡à“πµ“ ºŸâ∑’Ë¡’∑“ß
‡¥‘π¢Õß· ß„πµ“¢ÿàπ¡—« ®π‰¡à “¡“√∂µ√«®®Õµ“‰¥â‚¥¬«‘∏’
„¥«‘∏’Àπ÷Ëß¢Õßµ“∑—Èß Õß¢â“ß ·≈–ºŸâªÉ«¬∑’Ë¡’‚√§®Õµ“Õ◊Ëπ´÷Ëß
®–∑”„Àâ°“√«‘π‘®©—¬¿“«–‡∫“À«“π‡¢â“®Õµ“‰¡à “¡“√∂
°√–∑”‰¥â

¢—ÈπµÕπ°“√µ√«®
1. °“√«—¥§«“¡™—¥¢Õß “¬µ“ (visual acuity) §«“¡

¥—π≈Ÿ°µ“ (intraocular pressure) ·≈–°“√∫—π∑÷°ª√–«—µ‘°“√
‡ªìπ‡∫“À«“π·≈–°“√√—°…“

2. ºŸâªÉ«¬®–‰¥â√—∫°“√µ√«®µ“∑—Èß Õß¢â“ß ·≈–π”¢âÕ¡Ÿ≈
∑—Èß Õß¢â“ß¡“»÷°…“«‘®—¬

3. ºŸâªÉ«¬„π¢âÕ·√°‰¥â√—∫°“√∂à“¬¿“æ®Õµ“‚¥¬„™â°≈âÕß
¥‘®‘µÕ≈ ¬’ËÀâÕ Kowa, Shizuoka; Japan √ÿàπ nonmyd α-d
§«“¡≈–‡Õ’¬¥ 2.1 ≈â“πæ‘°‡´≈ ‚¥¬‰¡àµâÕß¢¬“¬¡à“πµ“®“°
π—Èπ ºŸâªÉ«¬®–‰¥â√—∫°“√À¬Õ¥¬“¢¬“¬¡à“πµ“¿“æ∂à“¬∑’Ë‰¥â
®–‰¥â°“√Õà“π·ª≈º≈‚¥¬æ¬“∫“≈‡«™ªØ‘∫—µ‘∑“ßµ“§π∑’Ë 1 ́ ÷Ëß
‰¥âºà“π°“√Ωñ°Õ∫√¡À≈—° Ÿµ√°“√¥Ÿ¿“æ∂à“¬‡∫“À«“π‡¢â“®Õµ“

4. ºŸâªÉ«¬ ÷́Ëß‰¥â¿“æ¥‘®‘µÕ≈¢Õß®Õµ“„π¢âÕ 3 ‰¡à™—¥‡®π
®π‰¡à “¡“√∂„Àâ°“√«‘π‘®©—¬¿“«–‡∫“À«“π‡¢â“®Õµ“‰¥â‡≈¬
®–‰¥â√—∫°“√∂à“¬¿“æ„À¡à¿“¬À≈—ß®“°¢¬“¬¡à“πµ“·≈â« ºŸâªÉ«¬
∑ÿ°√“¬®–‰¥â√—∫°“√µ√«®®Õµ“‚¥¬·æ∑¬å‡«™ªØ‘∫—µ‘∑—Ë«‰ª
À√◊Õæ¬“∫“≈‡«™ªØ‘∫—µ‘∑“ßµ“§π∑’Ë 2 ∑’Ë‰¥âºà“π°“√Õ∫√¡°“√
«‘π‘®©—¬¿“«–‡∫“À«“π‡¢â“®Õµ“ ‚¥¬„™â‡§√◊ËÕß¡◊Õ direct

ophthalmoscope
5. ºŸâªÉ«¬®–‰¥â√—∫°“√µ√«®®Õµ“‚¥¬®—°…ÿ·æ∑¬å‚¥¬

„™â‡§√◊ËÕß¡◊Õ indirect ophthalmoscope ·≈– slit-lamp
biomicroscope √à«¡°—∫ fundus lens (+90 D) °“√µ√«®
‚¥¬®—°…ÿ·æ∑¬åπ’È ®–∂Ÿ°„™â‡ªìπ¡“µ√∞“πÕâ“ßÕ‘ß‡æ◊ËÕ‡ª√’¬∫
‡∑’¬∫°—∫°“√µ√«®„π¢âÕ 3 ·≈–¢âÕ 4

6. °“√„Àâ°“√«‘π‘®©—¬„π¢âÕ 3, 4 ·≈– 5 ®–∑”„πµ“
¢â“ß¢«“°àÕπ‡ ¡Õ  ∫ÿ§≈“°√„π·µà≈–¢âÕ®–‰¡à∑√“∫º≈°“√
«‘π‘®©—¬¢Õß∫ÿ§≈“°√Õ◊Ëπ

¢âÕ¡Ÿ≈∑’Ë ‰¥â®–π”¡“«‘‡§√“–ÀåÀ“§à“§«“¡‰« §«“¡
®”‡æ“– ·≈–‰¥â√—∫°“√‡ª√’¬∫‡∑’¬∫À“§à“§«“¡ Õ¥§≈âÕß‚¥¬
„™â«‘∏’°“√ ∂‘µ‘™π‘¥ Cohenûs Kappa ‚¥¬°”Àπ¥§à“¥—ßπ’È

§à“ Kappa √–À«à“ß 0 ∂÷ß 0.2 ∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕß
µË” (slight agreement)

0.21-0.4 ∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕßæÕ„™â (fair agree-
ment)

0.41-0.6 ∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕßª“π°≈“ß (mode-
rate agreement)

0.61-0.8 ∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕß Ÿß (substantial
agreement)

>0.81 ∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕß Ÿß¡“° (almost per-
fect agreement)

º≈°“√»÷°…“
¡’ºŸâ‡¢â“√—∫°“√»÷°…“«‘®—¬®”π«π 141 √“¬ (282 µ“)

‡ªìπ™“¬ 35 √“¬ À≠‘ß 106 √“¬ ºŸâªÉ«¬ à«π„À≠à¡’Õ“¬ÿ¡“°
°«à“ 50 ªï ¥—ß Table 1 ‚¥¬Õ“¬ÿ‡©≈’Ë¬¢ÕßºŸâªÉ«¬‡ªìπ 60.15
ªï ºŸâªÉ«¬∑’Ë “¡“√∂√—∫°“√∂à“¬¿“æ®Õµ“‡æ◊ËÕ°“√µ√«®‡∫“
À«“π‡¢â“®Õµ“‰¥â ‰¡àµâÕß„™â¬“¢¬“¬¡à“πµ“ 231 µ“ ®“° 282
µ“ §‘¥‡ªìπ√âÕ¬≈– 81.9 ∑’Ë‡À≈◊Õ 51 µ“ (√âÕ¬≈–18.9) µâÕß
‰¥â√—∫°“√¢¬“¬¡à“πµ“®÷ß®–∂à“¬¿“æ‰¥â™—¥ º≈°“√µ√«®‚¥¬
®—°…ÿ·æ∑¬åæ∫§«“¡º‘¥ª°µ‘¥â“πÀπâ“¢Õßµ“‚¥¬ à«π„À≠à‡ªìπ
µâÕ°√–®° 132 µ“ (√âÕ¬≈– 46.8) ¥—ß· ¥ß Table 2

º≈°“√µ√«®∑—Èß 3 «‘∏’æ∫«à“ºŸâªÉ«¬ à«π„À≠àÕ¬Ÿà„π°≈ÿà¡
¬—ß‰¡àæ∫‡∫“À«“π‡¢â“®Õµ“ °—∫¡’‡∫“À«“π‡¢â“®Õµ“„π√–¥—∫
ª“π°≈“ß (moderate NPDR) ‚¥¬°≈ÿà¡∑’Ëµ√«®¥â«¬ direct
ophthalmoscope ¡’®”π«π‰¡àæ∫‡∫“À«“π‡¢â“®Õµ“¡“°
∑’Ë ÿ¥ µ“¡¥â«¬°≈ÿà¡∑’Ë·ª≈º≈®“°¿“æ∂à“¬ ·≈–°≈ÿà¡∑’Ëµ√«®
¥â«¬ indirect ophthalmoscope ·≈– slit-lamp biomi-
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Table 1  Age distribution

age

< 40 years*
41-45 years
46-50 years
51-55 years
56-60 years
>60 years

Total

Percentage

0.7
2.1
7.8
19.2
22.7
47.5
100.0

No. of Patients

1
3
11
27
32
67
141

* = 29 years, mean = 60.15 years, standard deviation = 6.24 years

Table 2  Anterior segment examination by ophthalmologist

Anterior segment

Normal
Corneal scar
Cataract
etc
Total

Percentage

49.7
0.7
46.8
2.8
100

No. of eyes

140
2

132
8

282

croscope √à«¡°—∫ fundus lens (+90 D) ‚¥¬®—°…ÿ·æ∑¬å
Õ“®‡æ√“–æ¬“∏‘ ¿“æ∑’ËÕ¬Ÿà∫√‘‡«≥ à«π®Õµ“√Õ∫πÕ° (pe-
riphery) ∑”„Àâµ√«®‰¡àæ∫®“° 2 «‘∏’·√° ¥—ß Table 3

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√»÷°…“√–À«à“ß°“√·ª≈º≈®“°

¿“æ®“°°≈âÕß∂à“¬¿“æ®Õµ“°—∫°“√µ√«®‚¥¬®—°…ÿ·æ∑¬å æ∫
«à“ ºŸâªÉ«¬ à«π„À≠à‡ªìπ moderate NPDR ®“°∑—Èß 2 «‘∏’
(122 µ“) ∑’Ëπà“ —ß‡°µºŸâªÉ«¬ 50 µ“ ∑’Ë¿“æ∂à“¬¥Ÿª°µ‘ ·µà
®—°…ÿ·æ∑¬åµ√«®®Õµ“¥â«¬ indirect ophthalmoscope ·≈–
slit-lamp biomicroscope √à«¡°—∫ fundus lens (+90 D)
æ∫‡ªìπ√–¬– moderate NPDR  ¥—ß Table 4 æ∫«à“§à“ ∂‘µ‘
Kappa „π°“√«—¥§«“¡ Õ¥§≈âÕß¢Õß«‘∏’°“√µ√«®∑—Èß Õß·∫∫
‡∑à“°—∫ 0.431 ́ ÷Ëß∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕßÕ¬Ÿà„π‡°≥±åª“π°≈“ß
 à«π§à“§«“¡‰«‡ªìπ√âÕ¬≈– 70.79 ·≈–§«“¡®”‡æ“–‡ªìπ
√âÕ¬≈– 85

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√»÷°…“√–À«à“ß °“√µ√«®‚¥¬
·æ∑¬å‡«™ªØ‘∫—µ‘∑—Ë«‰ª À√◊Õæ¬“∫“≈‡«™ªØ‘∫—µ‘∑“ßµ“¥â«¬
‡§√◊ËÕß¡◊Õ direct ophthalmoscope °—∫°“√µ√«®‚¥¬®—°…ÿ
·æ∑¬å¥â«¬ indirect ophthalmoscope ·≈– slit-lamp bio-
microscope √à«¡°—∫ fundus lens (+90 D) æ∫«à“§«“¡
 Õ¥§≈âÕß¢Õß«‘∏’°“√µ√«®∑—Èß Õß·∫∫‡∑à“°—∫ 0.296 ´÷Ëß∂◊Õ
«à“¡’§«“¡ Õ¥§≈âÕßÕ¬Ÿà„π‡°≥±åæÕ„™â  à«π§à“§«“¡‰«§‘¥‡ªìπ
√âÕ¬≈– 53.96 ·≈–§«“¡®”‡æ“–‡∑à“°—∫√âÕ¬≈– 87.5 ¥—ß
Table 5

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√»÷°…“√–À«à“ß‡§√◊ËÕß¡◊Õ direct
ophthalmoscope °—∫°“√·ª≈º≈µ√«®®“°¿“æ∂à“¬ ‚¥¬
°≈âÕß æ∫«à“§à“ ∂‘µ‘ Kappa „π°“√«—¥§«“¡ Õ¥§≈âÕß¢Õß
«‘∏’°“√µ√«®∑—Èß Õß·∫∫‡∑à“°—∫ 0.460 ´÷Ëß∂◊Õ«à“¡’§«“¡
 Õ¥§≈âÕßÕ¬Ÿà„π‡°≥±åª“π°≈“ß ¥—ß Table 6

Table 3 Results of fundus examination by digital fundus camera, direct ophthalmoscope and indirect ophthalmo
scope plus slit-lamp biomicroscope with fundus lens +90 D

No. of Patients

127
3

138
5
9

282

Diabetic retinopathy (DR)
indirect ophthalmoscope plus
slit-lamp biomicroscope with
fundus lens +90 D

digital fundus camera

No. of Patients

163
4
96
1
18
282

No. of Patients

80
7

182
4
9

282

direct ophthalmoscope

No DR
Mild NPDR
Moderate NPDR
Severe NPDR
PDR
Total
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°—∫°“√µ√«®¥â«¬‡§√◊ËÕß¡◊Õ ophthalmoscope

Table 5  Comparison between, direct ophthalmoscope and indirect ophthalmoscope

70
4
83
3
3

163

indirect ophthalmoscope plus
slit-lamp biomicroscope with
fundus lens +90 D

direct ophthalmoscope

0
0
4
0
0
4

No
DR

No DR
Mild NPDR
Moderate NPDR
Severe NPDR
PDR
Total

Mild
NPDR

Moderate
NPDR

Severe
NPDR

PDR Total

5
2
86
1
2
96

0
1
0
0
0
1

5
0
9
0
4
18

80
7

182
4
9

282
Kappaûs value = 0.296 (fair agreement) with sensitivity = 53.96% and speciticity = 87.5%

Table 6  Comparison between digital fundus camera and direct ophthalmoscope

109
3
45
3
3

163

digital fundus camera
direct ophthalmoscope

1
0
3
0
0
4

No
DR

No DR
Mild NPDR
Moderate NPDR
Severe NPDR
PDR
Total

Mild
NPDR

Moderate
NPDR

Severe
NPDR

PDR Total

10
0
82
2
2
96

1
0
0
0
0
1

6
0
8
0
4
18

127
3

138
5
9

282

Kappaûs value = 0.460 (moderate agreement)

Table 4 Comparison results between digital fundus camera and indirect ophthalmoscope plus slit-lamp biomicro-
scope with fundus lens +90 D.

68
6
50
0
3

127

indirect ophthalmoscope plus
slit-lamp biomicroscope with
fundus lens +90 D

digital fundus camera

1
0
2
0
0
3

No
DR

No DR
Mild NPDR
Moderate NPDR
Severe NPDR
PDR
Total

Mild
NPDR

Moderate
NPDR

Severe
NPDR

PDR Total

10
1

122
2
3

138

1
0
4
0
0
5

0
0
4
2
3
9

80
7

182
4
9

282

Kappaûs value = 0.431 (moderate agreement), sensitivity = 70.79% and speciticity = 85%



142 Õÿ¥¡  ¿Ÿà«‚√¥¡ Vol. 21 No. 2  July-December 2007

«‘®“√≥å
ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’¿“«–‡∫“À«“π‡¢â“®Õµ“√–¬–·√°

®–‰¡à¡’Õ“°“√ ∑”„ÀâºŸâªÉ«¬‡ªìπ¡“°¢÷Èπ®π∂÷ß√–¬– PDR ·≈–
PDR ∑’Ë‰¡à‰¥â√—°…“®–∑”„Àâµ“∫Õ¥‰¥â¡“°°«à“√âÕ¬≈– 5010

¥—ßπ—Èπ°“√µ√«®µ“‡æ◊ËÕÀ“¿“«–·∑√° ấÕπ®“°‡∫“À«“π ®÷ß¡’
§”·π–π”®“° American Diabetes Association11 „πªï
§.». 1998 «à“§«√µ√«®∑ÿ°ªï„πºŸâªÉ«¬‡∫“À«“π∑’ËÕ“¬ÿ¡“°°«à“
30 ªï ·≈–ºŸâªÉ«¬Õ“¬ÿ 12-30 ªï ∑’Ë‡ªìπ‡∫“À«“π¡“¡“°°«à“
5 ªï ·≈–Õ“®µ√«®∂’Ë¡“°¢÷Èπ∂â“¡’§«“¡®”‡ªìπ ‚¥¬«‘∏’µ√«®∑’Ë
‡ªìπ«‘∏’¡“µ√∞“π§◊Õ fundus fluorescein angiography ·≈–
stereoscopic fundus photography12 ªí≠À“¢Õß fundus
fluorescein angiography §◊Õ §à“„™â®à“¬ Ÿß ·≈–Õ“®¡’º≈
¢â“ß‡§’¬ß®“°¬“ ·≈–µâÕß°“√®—°…ÿ·æ∑¬åºŸâ‡™’Ë¬«™“≠ ®÷ß∑”„Àâ
‰¡à‡À¡“– ¡°—∫°“√µ√«®§—¥°√Õß „π à«π¢Õß stereoscopic
fundus photography µâÕß¡’°“√∂à“¬¿“æ∂÷ß 7 µ”·Àπàß®÷ß
®–‡æ’¬ßæÕ„π°“√«‘π‘®©—¬¿“«–‡∫“À«“π‡¢â“®Õµ“ ́ ÷ËßÕ“®‰¡à
 –¥«°„π°“√ªØ‘∫—µ‘  Moss SE ·≈–§≥–13 ‡ πÕ«à“Õ“®
∂à“¬¿“æπâÕ¬°«à“ 7 µ”·Àπàß ‡æ◊ËÕ™à«¬«‘π‘®©—¬¿“«–‡∫“À«“π
‡¢â“®Õµ“

º≈°“√»÷°…“π’È ‰¥â‡ª√’¬∫‡∑’¬∫®“°°“√„™â·ª≈º≈¿“æ
∂à“¬°—∫°“√µ√«®®Õµ“‚¥¬‡§√◊ËÕß¡◊Õ indirect ophthalmo-
scope ·≈– slit-lamp biomicroscope √à«¡°—∫ fundus
lens (+90 D) ‚¥¬®—°…ÿ·æ∑¬å æ∫«à“¡’§à“ ∂‘µ‘ Kappa ‡ªìπ
0.431 ∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕß„π√–¥—∫ª“π°≈“ß Õ“®¡“®“°
ºŸâªÉ«¬„π°“√»÷°…“π’È¡’µâÕ°√–®°¡“°∂÷ß√âÕ¬≈– 46.8 ®÷ß∑”„Àâ
§«“¡∂Ÿ°µâÕßπâÕ¬≈ß ·≈–æ∫«à“„π√“¬∑’Ë«‘π‘®©—¬‰¡àµ√ß°—π
®–‡ªìπºŸâªÉ«¬∑’Ë‡ªìπ√–¬–·√°Ê °—∫‰¡à¡’‡∫“À«“π‡¢â“®Õµ“ ́ ÷Ëß
‡ªìπ„π√“¬∑’Ë¡’‡©æ“– microaneurysm ·≈– exudate ‡≈Á°
πâÕ¬ ‚¥¬‡©æ“–∑’ËÕ¬ŸàπÕ°¢Õ∫‡¢µ¢Õß°“√∂à“¬¿“æ¥â«¬°≈âÕß
´÷Ëßµ√ß°—∫√“¬ß“π¢Õß Lee ·≈–§≥–14 ‡™àπ‡¥’¬«°—∫ Klein
·≈–§≥–6 √“¬ß“π«à“ ºŸâªÉ«¬√âÕ¬≈– 8-15 °“√„™â°≈âÕß∂à“¬
¿“æ®–µ√«®¿“«–‡∫“À«“π‡¢â“®Õµ“‰¡àæ∫¥â«¬ “‡Àµÿ‡¥’¬«
°—π

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√µ√«®®Õµ“ °“√µ√«®¥â«¬ direct
ophthalmoscope ‚¥¬·æ∑¬å‡«™ªØ‘∫—µ‘∑—Ë«‰ª À√◊Õæ¬“∫“≈
‡«™ªØ‘∫—µ‘∑“ßµ“ °—∫®—°…ÿ·æ∑¬å¥â«¬ indirect ophthalmo-
scope ·≈– slit-lamp biomicroscope √à«¡°—∫ fundus
lens (+90 D) æ∫«à“¡’§à“ ∂‘µ‘ Kappa ‡ªìπ 0.296 ∂◊Õ«à“¡’

§«“¡ Õ¥§≈âÕß„π√–¥—∫æÕ„™â ·µàπâÕ¬°«à“º≈°“√‡ª√’¬∫‡∑’¬∫
°“√·ª≈º≈¿“æ∂à“¬ °—∫°“√„™â indirect ophthalmoscope
·≈– slit-lamp biomicroscope √à«¡°—∫ fundus lens
(+90 D) ‚¥¬®—°…ÿ·æ∑¬å ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–°“√µ√«®‚¥¬
direct ophthalmoscope Õ“®‡ÀÁπæ◊Èπ∑’Ë∫π®Õµ“πâÕ¬°«à“
°“√∂à“¬¿“æ ∑”„Àâ ‰¡à‡ÀÁπæ¬“∏‘ ¿“æ∑’ËÕ¬Ÿà¢Õ∫√Õ∫πÕ° ∑—Èß
¬—ßµâÕß„™âª√– ∫°“√≥å·≈–§«“¡™”π“≠„π°“√µ√«®§àÕπ
¢â“ß¡“°

º≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√µ√«®‚¥¬°≈âÕß∂à“¬¿“æ
°—∫‡§√◊ËÕß¡◊Õ direct ophthalmoscope ‚¥¬·æ∑¬å‡«™ªØ‘∫—µ‘
∑—Ë«‰ªÀ√◊Õæ¬“∫“≈‡«™ªØ‘∫—µ‘∑“ßµ“ §à“ ∂‘µ‘ Kappa ‡ªìπ 0.46
∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕß„π√–¥—∫ª“π°≈“ß ´÷Ëß¡’§à“§«“¡
 Õ¥§≈âÕß°—π¡“°∑’Ë ÿ¥„π 3 °≈ÿà¡ ‡æ√“–µ√«®„πæ◊Èπ∑’Ë∫π®Õµ“
∫√‘‡«≥ à«π°≈“ß¢Õß®Õµ“‡ªìπ à«π„À≠à ·µà§à“§«“¡ Õ¥
§≈âÕß°Á¬—ß‰¡à Ÿß¡“° ‡π◊ËÕß®“°°“√µ√«®‚¥¬·æ∑¬å‡«™ªØ‘∫—µ‘
∑—Ë«‰ªÀ√◊Õæ¬“∫“≈‡«™ªØ‘∫—µ‘∑“ßµ“ ‡æ◊ËÕ«‘π‘®©—¬‡∫“À«“π‡¢â“
®Õµ“ µâÕßÕ“»—¬§«“¡√à«¡¡◊Õ®“°ºŸâªÉ«¬¡“°·≈–„™â‡«≈“π“π
°“√µ√«®„Àâ∑—Ë«∂÷ß‡À¡◊Õπ indirect ophthalmoscope ®÷ß
‡ªìπ°“√¬“° ∑”„Àâº≈∑’Ë‰¥âÕÕ°¡“¬—ß‰¡à∂÷ß°—∫¥’¡“°

 ”À√—∫°“√∂à“¬¿“æ¥â«¬°≈âÕßæ∫«à“¡’¢âÕ¥âÕ¬¢Õß°≈âÕß
§◊Õ §«“¡∂Ÿ°µâÕß®–πâÕ¬≈ß„π√“¬∑’Ë¡’ media opacity ‡™àπ
µâÕ°√–®° ‰¡à “¡“√∂µ√«®æ¬“∏‘ ¿“æ®Õµ“∫√‘‡«≥√Õ∫πÕ°

°“√‡æ‘Ë¡∑—°…–„π°“√∂à“¬¿“æ ·≈–ª√–‡¡‘πº≈°“√
«‘π‘®©—¬°“√¥Ÿ¿“æ¢Õß‡®â“Àπâ“∑’Ë À√◊Õæ¬“∫“≈°—∫®—°…ÿ·æ∑¬å
 “¡“√∂ª√—∫ª√ÿß„Àâ§«“¡·¡àπ¬”®“°°“√§—¥°√Õß‚√§‡∫“
À«“π‡¢â“®Õµ“ ‚¥¬„™â¿“æ∂à“¬¡“°¢÷Èπ ́ ÷Ëß®–∑”„Àâ‡√“ “¡“√∂
π”°≈âÕß¡“„™â§—¥°√Õß‚√§‡∫“À«“π‡¢â“®Õµ“‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æµàÕ‰ª ‡æ√“–√«¥‡√Á«  –¥«°µàÕºŸâªÉ«¬

 √ÿª
°“√„™â°≈âÕßµ√«®§—¥°√Õß‡∫“À«“π‡¢â“®Õµ“‡ªìπ«‘∏’

°“√Àπ÷Ëß∑’Ë‰¥âº≈‡ªìπ∑’ËæÕ„® ºŸâªÉ«¬ à«π„À≠à‰¡àµâÕß„™â¬“¢¬“¬
¡à“πµ“ ∑”„Àâ –¥«°µàÕºŸâªÉ«¬¥—ß°≈à“« πÕ°®“°π’È¬—ß “¡“√∂
„Àâ∫√‘°“√µ√«®§—¥°√Õß‡∫“À«“π‡¢â“®Õµ“‰¥â„π«ß°«â“ß „π
 ∂“π∑’ËÀà“ß‰°≈ ‡π◊ËÕß®“°‰¡àµâÕß„™â®—°…ÿ·æ∑¬å„π°“√µ√«®
¿“æ∑’Ë‰¥â “¡“√∂‡°Á∫‰«â‡ª√’¬∫‡∑’¬∫°—∫¿“æ∂à“¬„π°“√µ√«®
§√—ÈßµàÕ‰ª‡æ◊ËÕ¥Ÿ°“√‡ª≈’Ë¬π·ª≈ß¢Õß‚√§ ·≈–‡ªìπÀ≈—°∞“π
ª√–°Õ∫°“√·π–π”·°àºŸâªÉ«¬‰¥â¥â«¬



143°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√§—¥°√Õß‚√§‡∫“À«“π‡¢â“®Õµ“ √–À«à“ß°“√„™â°≈âÕß∂à“¬¿“æ¥‘®‘µÕ≈¢Õß®Õµ“

°—∫°“√µ√«®¥â«¬‡§√◊ËÕß¡◊Õ ophthalmoscope
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¿“«–‰¡à¡’¡à“πµ“ (Aniridia): √“¬ß“πºŸâªÉ«¬

¿‘√¥’  µ—Èßµ√–°Ÿ≈, æ.∫.

°≈ÿà¡ß“π®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈ÀπÕß§“¬

Letter to Editor/‡≈à“ Ÿà°—πøíß

∫∑π”
Aniridia ‡ªìπ‚√§∑’Ë¡’§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–À≈“¬

 à«π„π≈Ÿ°µ“ ‚¥¬¡’≈—°…≥–‡¥àπ∑’Ëµ√«®æ∫§◊Õ °“√‰¡à¡’¡à“πµ“
À√◊Õ¡à“πµ“¡’πâÕ¬°«à“ª°µ‘  πÕ°®“°π’È„πºŸâªÉ«¬∫“ß√“¬Õ“®
æ∫§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«– à«πÕ◊Ëπ„π√à“ß°“¬√à«¡¥â«¬ ¥—ß
π—Èπ∂â“‡√“ “¡“√∂µ√«®æ∫¿“«–π’È ‰¥â„πºŸâªÉ«¬µ—Èß·µàÕ“¬ÿ¬—ß
πâÕ¬ °Á®– “¡“√∂„Àâ§”·π–π”·°àºŸâªÉ«¬·≈–≠“µ‘‡æ◊ËÕ™à«¬
øóôπøŸ°“√¡Õß‡ÀÁπ ·≈–‡ΩÑ“√–«—ß‚√§·∑√° ấÕπÀ√◊Õ‚√§∑’ËÕ“®
‡°‘¥√à«¡°—π‰¥â ‡æ◊ËÕ®–‰¥â√—°…“ºŸâªÉ«¬‰¥â∑—π°àÕπ∑’Ë®–‡°‘¥§«“¡
‡ ’¬À“¬√ÿπ·√ß

√“¬ß“πºŸâªÉ«¬π’È ‰¥âπ”‡ πÕµ—«Õ¬à“ßºŸâªÉ«¬ ·≈– ¡“™‘°
„π§√Õ∫§√—«∑’Ë‡ªìπ aniridia ´÷Ëß¡’≈—°…≥–§«“¡º‘¥ª°µ‘∑’Ë
µ√«®æ∫À≈“¬Õ¬à“ß√à«¡°—π ·µà‰¡à‡À¡◊Õπ°—π∑—ÈßÀ¡¥ ‡æ◊ËÕ
· ¥ß„Àâ‡ÀÁπ∂÷ß≈—°…≥–¢Õß‚√§ §«“¡ ”§—≠¢Õß°“√«‘π‘®©—¬
·≈–¥Ÿ·≈√—°…“‚√§π’È

√“¬ß“πºŸâªÉ«¬
ºŸâªÉ«¬À≠‘ß‰∑¬Õ“¬ÿ 23 ªï ¿Ÿ¡‘≈”‡π“®—ßÀ«—¥ÀπÕß§“¬

¡“µ√«®¥â«¬Õ“°“√µ“¡—«∑—Èß Õß¢â“ßµ—Èß·µà‡¥Á° µ“´â“¬‡§¬
‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§µâÕÀ‘π ·≈–§àÕ¬Ê ¡—«≈ß®π¡Õß

‰¡à‡ÀÁπ· ß¡“π“π 10 ªï ‰¡à¡’ª√–«—µ‘‚√§ª√–®”µ—«Õ◊ËπÊ ¡’
ª√–«—µ‘°“√¡Õß‡ÀÁπº‘¥ª°µ‘„π§√Õ∫§√—«∑—Èß ∫‘¥“ æ’Ë “« ·≈–
πâÕß “« º≈°“√µ√«®µ“¢ÕßºŸâªÉ«¬æ∫ conjugate horizontal
pendular nystagmus √–¥—∫°“√¡Õß‡ÀÁπ µ“¢«“ 20/200
µ“´â“¬ no light perception °√–®°µ“¥â“π´â“¬¢ÿàπ‚¥¬∑—Ë«‰ª
¡Õß‡ÀÁπ structure ¿“¬„πµ“‰¡à™—¥ µ“§àÕπ¢â“ßπ‘Ë¡ ‰¡à “¡“√∂
«—¥§«“¡¥—πµ“‰¥â ≈—°…≥–‡¢â“‰¥â°—∫ phthisis bulbi  à«π
µ“¢«“ æ∫«à“¡’°√–®°µ“¢ÿàπ‡≈Á°πâÕ¬∑“ß¥â“π≈à“ß √à«¡°—∫
µâÕ°√–®°™π‘¥ posterior polar cataract  ‰¡àæ∫«à“¡’¡à“πµ“
πÕ°®“° stump ‡≈Á°Ê ∫√‘‡«≥ iris root §«“¡¥—πµ“ 14
¡‘≈≈‘‡¡µ√ª√Õ∑ µ√«®®Õª√– “∑µ“¢«“ æ∫«à“¡’ foveal
hypoplasia, cup-to-disc ratio ‡∑à“°—∫ 0.3  à«π®Õª√– “∑
µ“∫√‘‡«≥Õ◊ËπÕ¬Ÿà„π‡°≥±åª°µ‘ ºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ
aniridia with cataract of  right eye ·≈– phthisis bulbi
of left eye

º≈°“√µ√«®µ“¢ÕßæàÕ  æ’Ë “« ·≈–πâÕß “«¢ÕßºŸâªÉ«¬
æ∫¿“«– aniridia „π∑ÿ°√“¬ √–¥—∫°“√¡Õß‡ÀÁπ∑—Èß Õßµ“¢Õß
∑—Èß “¡§π ·¬à°«à“ 20/200 æ∫«à“¡’¿“«–µ“ —Ëπ µâÕ°√–®°
·≈– foveal hypoplasia √à«¡¥â«¬  ”À√—∫∫‘¥“·≈–πâÕß “«
¢ÕßºŸâªÉ«¬  µ√«®æ∫ iris stump ®“°°“√¥Ÿ¥â«¬ gonioscope
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·≈–¡’ chronic angle closure glaucoma √à«¡¥â«¬  à«π
æ’Ë “«¢ÕßºŸâªÉ«¬ ≈—°…≥–¢Õß¡à“πµ“‡ªìπ‡æ’¬ß·§à  hypoplas-
tic iris µ√«® gonioscopy æ∫≈—°…≥– creeping angle
∫“ß®ÿ¥ ·µà¬—ßªî¥‰¡à∂÷ß pigmented trabecular meshwork
·≈–¬—ß‰¡àæ∫«à“¡’ glaucoma

∫∑«‘®“√≥å
aniridia ‡ªìπ¿“«–∑’Ë‰¡à¡’¡à“πµ“ À√◊Õ ¡à“πµ“¡’πâÕ¬

°«à“ª°µ‘  ́ ÷Ëß‡ªìπ≈—°…≥–§«“¡º‘¥ª°µ‘∑’Ë‡ªìπ¡“µ—Èß·µà°”‡π‘¥
‚¥¬®–‡ªìπ∑—Èß 2 µ“  “‡Àµÿ‡°‘¥®“°°“√¢“¥À“¬‰ª (dele-
tion) ¢Õß PAX 6 gene ∫π chromosome 11p131 ́ ÷Ëß‡ªìπ
gene À≈—°∑’Ë§«∫§ÿ¡°“√ √â“ßÕ«—¬«–µà“ßÊ ¿“¬„πµ“ ‚¥¬¡’
 à«π‡°’Ë¬«¢âÕß„π°“√‡°‘¥ªØ‘°‘√‘¬“µÕ∫ πÕß°—π√–À«à“ß  optic
cup, surface ectoderm ·≈– neural crest ¥—ßπ—Èπ®÷ßæ∫
«à“ºŸâªÉ«¬ aniridia ®–¡’§«“¡º‘¥ª°µ‘¢Õßµ“ à«πÕ◊ËπÊ √à«¡¥â«¬
‡ ¡Õ1,2 ‡™àπ corneal opacification, pannus, polar cata-
ract, ectopia lentis, persistent vascularization of
anterior capsule, persistent pupillary membrane, foveal
hypoplasia, optic nerve hypoplasia, strabismus ‚¥¬
‡©æ“– esotropia, nystagmus ·≈– glaucoma ´÷Ëß¿“«–
µà“ßÊ ‡À≈à“π’È¡’ à«π∑”„Àâ√–¥—∫°“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬≈¥≈ß
‚¥¬¡—°Õ¬Ÿà„π™à«ß 20/100 ∂÷ß 20/200 À√◊ÕπâÕ¬°«à“π—Èπ

¿“«–µâÕÀ‘π Õ“®‡ªìπ™π‘¥¡ÿ¡‡ªî¥ ÷́Ëß‡°‘¥®“° dysfunc-
tion or absent of aqueous drainage system À√◊Õ ™π‘¥
¡ÿ¡ªî¥´÷Ëßæ∫‰¥â∫àÕ¬°«à“ ‚¥¬‡°‘¥®“°°“√∑’Ë hypoplastic iris
stump ‰ªªî¥ trabecular meshwork3

¿“«– aniridia  “¡“√∂æ∫‰¥â∑—Èß·∫∫  sporadic ·≈–
familial æ∫«à“ºŸâªÉ«¬ª√–¡“≥√âÕ¬≈– 70 ®–‡ªìπ™π‘¥ fa-
milial aniridia4 ‡™àπ‡¥’¬«°—∫ºŸâªÉ«¬√“¬π’È·≈–§√Õ∫§√—« ‚¥¬
≈—°…≥–°“√∂à“¬∑Õ¥®–‡ªìπ·∫∫ autosomal dominant with
complete penetrance Õ¬à“ß‰√°Áµ“¡≈—°…≥–∑’Ë· ¥ß ÕÕ°
„π·µà≈–§πÕ“®·µ°µà“ß°—π‰¥â5 ºŸâªÉ«¬™π‘¥ familial aniridia
¡—°®–‰¡àæ∫§«“¡º‘¥ª°µ‘¢ÕßÕ«—¬«–√–∫∫Õ◊Ëπ√à«¡¥â«¬

sporadic aniridia ®–æ∫‰¥âª√–¡“≥√âÕ¬≈– 30 ¢Õß
ºŸâªÉ«¬∑—ÈßÀ¡¥4 ·≈–æ∫«à“ 1 „π 3 ¢Õß sporadic case ®–
 —¡æ—π∏å °—∫°“√‡°‘¥ Wilmsû tumor (nephroblastoma)1,6

´÷Ëß‚¥¬¡“° ¡—°®–µ√«®æ∫ Wilmsû tumor ‰¥â°àÕπÕ“¬ÿ 5 ªï
 “‡Àµÿ‡°‘¥®“°°“√∑’Ë¡’§«“¡º‘¥ª°µ‘¢Õß gene WT1 ´÷ËßÕ¬Ÿà

„πµ”·Àπàß∑’Ëµ‘¥°—π°—∫ PAX 6 gene „π∫“ß√“¬§«“¡º‘¥ª°µ‘
Õ—ππ’È®–∑”„Àâ‡°‘¥°≈ÿà¡‚√§ ùùWAGR complexûû ´÷Ëßª√–°Õ∫
‰ª¥â«¬ Wilmsû tumor, aniridia, genitourinary malfor-
mation ·≈– mental retardation ¥—ßπ—Èπ‡¥Á°∑ÿ°√“¬∑’Ëæ∫
«à“‡ªìπ sporadic aniridia §«√‰¥â√—∫°“√µ√«®‚§√‚¡‚´¡
‡æ◊ËÕÀ“ Wilmsû tumor gene defect ·≈–µ√«®√à“ß°“¬
‚¥¬≈–‡Õ’¬¥‡æ◊ËÕÀ“§«“¡º‘¥ª°µ‘Õ◊ËπÊ ·π–π”„Àâ∑” serial re-
nal ultrasound „π‡¥Á°∑’Ë¡’ deletion ¢Õß WT1 gene ∑ÿ°
3 ‡¥◊Õπ ®πÕ“¬ÿ§√∫ 8 ªï7

§”·π–π”„π°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬ aniridia  ”À√—∫
®—°…ÿ·æ∑¬å ª√–°Õ∫‰ª¥â«¬ °“√·°â ‰¢¿“«– refractive er-
ror °“√„™â‡≈π å°√Õß· ß ‡æ◊ËÕ≈¥ªí≠À“· ß®â“®“°√Ÿ¡à“πµ“
∑’Ë„À≠àº‘¥ª°µ‘ °“√„™â visual aids  ”À√—∫ºŸâªÉ«¬∑’Ë¡’ “¬µ“
‡≈◊Õπ√“ß °“√∑” cataract extraction „π√“¬∑’ËµâÕ°√–®°
‡ªìπ¡“° Õ“®√à«¡°—∫°“√„ à black diaphragm aniridic
IOL8,9 ‡æ◊ËÕ™à«¬≈¥°“√°√–®“¬¢Õß· ß À√◊Õ≈¥¿“«–· ß®â“

·π–π”„Àâµ√«®µ“‡æ◊ËÕ§—¥°√Õß‚√§µâÕÀ‘πÕ¬à“ßπâÕ¬ªï
≈–§√—Èß ‚¥¬‡¡◊ËÕµ√«®æ∫¿“«–µâÕÀ‘π §«√‡√‘Ë¡µâπ°“√√—°…“
‚¥¬°“√„™â¬“≈¥§«“¡¥—π≈Ÿ°µ“ ·≈–∑”°“√ºà“µ—¥„π√“¬∑’Ë‰¡à
µÕ∫ πÕßµàÕ°“√√—°…“‚¥¬¬“ ¥â«¬«‘∏’ trabeculectomy with
or without antimetabolites À√◊Õ drainage tube sur-
gery °“√√—°…“µâÕÀ‘π„π‡¥Á°®–∑”‰¥â¬“°°«à“„πºŸâ„À≠à æ∫«à“
‚¥¬ à«π„À≠à°“√„™â¬“¡—°‰¡à ‰¥âº≈ ·≈–®”‡ªìπµâÕß√—∫°“√
√—°…“¥â«¬«‘∏’°“√ºà“µ—¥ ¡’°“√»÷°…“∑’Ëæ∫«à“ °“√∑”ºà“µ—¥¥â«¬
«‘∏’ trabeculectomy ¡—°‰¥âº≈¥’°«à“°“√∑” goniotomy  ·≈–
trabeculotomy2,10

ºŸâªÉ«¬∑’Ë¡’ªí≠À“°√–®°µ“¢ÿàπ ®π∑”„Àâ°“√¡Õß‡ÀÁπ·¬à
≈ß¡“° Õ“®®”‡ªìπµâÕß√—°…“‚¥¬°“√ºà“µ—¥‡ª≈’Ë¬π°√–®°µ“
æ∫«à“ ºŸâªÉ«¬ aniridia ¡—°®–¡’¿“«– limbal stem cell
deficiency √à«¡¥â«¬ ¥—ßπ—Èπ §«√∑”ºà“µ—¥ keratolimbal
allograft stem cell transplantation √à«¡°—∫ penetrating
keratoplasty ¥â«¬1

‚¥¬ √ÿª aniridia ‡ªìπ‚√§∑’ËπÕ°®“°®–¡’§«“¡º‘¥ª°µ‘
¢Õß¡à“πµ“·≈â« ¬—ß¡’§«“¡º‘¥ª°µ‘¢Õß à«πµà“ßÊ „πµ“  ·≈–
Õ«—¬«– à«πÕ◊ËπÊ „π√à“ß°“¬‰¥âÀ≈“¬Õ¬à“ß ºŸâªÉ«¬‚√§π’È¡—°®–¡’
√–¥—∫ “¬µ“∑’Ë§àÕπ¢â“ß·¬à ¥—ßπ—Èπ®—°…ÿ·æ∑¬å®÷ß¡’∫∑∫“∑
 ”§—≠„π°“√®—¥À“ visual aids ∑’Ë‡À¡“– ¡‡æ◊ËÕ™à«¬øóôπøŸ°“√
¡Õß‡ÀÁπ „Àâ§”·π–π”·°àºŸâªÉ«¬·≈–≠“µ‘„π°“√¥Ÿ·≈ ·≈–ª√—∫
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 ¿“æ·«¥≈âÕ¡µà“ßÊ „Àâ‡À¡“– ¡°—∫ºŸâªÉ«¬ √«¡∂÷ß°“√‡ΩÑ“
√–«—ß‚√§·∑√°´âÕπ À√◊Õ‚√§∑’Ë¡’‚Õ°“ ‡°‘¥√à«¡°—π ‡æ◊ËÕªÑÕß°—π
°“√‡°‘¥¿“«–∑ÿææ≈¿“æ∑’Ë√ÿπ·√ß¡“°¢÷ÈπµàÕ‰ª
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À≈—°°“√·≈–°“√ª√–¬ÿ°µå„™â‡≈π å·°â«µ“‡∑’¬¡∑’Ë
¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (Multifocal IOLs)
™π‘¥ Diffraction ·≈– Refraction

 ∫ß  »√’«√√≥∫Ÿ√≥å, æ.∫.*

¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ µ√å»‘√‘√“™æ¬“∫“≈
*ºŸâπ‘æπ∏å ‰¡à¡’º≈ª√–‚¬™πå„¥Ê „πº≈‘µ¿—≥±å∑’Ë‰¥â√—∫°“√°≈à“«∂÷ß„π∫∑§«“¡π’È

Review Article/∫∑§«“¡øóôπøŸ«‘™“°“√

‡π◊ËÕß®“°„πªí®®ÿ∫—π‡≈π å·°â«µ“‡∑’¬¡ (intra-ocular
lens, IOLs) ‰¥â¡’°“√æ—≤π“‰ªÕ¬à“ß√«¥‡√Á«‚¥¬‰¥â¡’°“√π”
‡∑§‚π‚≈¬’∑’Ë‡°’Ë¬«¢âÕß°—∫∑“ß¥â“π “¬µ“ ·≈–°“√À—°‡À· ß
(optics and refraction) ¡“ª√–¬ÿ°µå„™â°—π¡“°¢÷Èπ ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß‡≈π å·°â«µ“‡∑’¬¡™π‘¥∑’Ë “¡“√∂≈¥§«“¡æ√à“· ß
À√◊Õ°“√°√–®“¬µ—«¢Õß· ß™π‘¥ spherical aberration (as-
pherical IOLs) ·≈–‡≈π å·°â«µ“‡∑’¬¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬
µ”·Àπàß∑—Èß∑’Ë‰°≈ ·≈–∑’Ë„°≈â (multifocal IOLs, mf IOLs)1

®—°…ÿ·æ∑¬å®÷ß®”‡ªìπ∑’Ë®–µâÕß∑√“∫ ·≈–‡¢â“„®∂÷ßÀ≈—°°“√‡∫◊ÈÕß
µâπ¢Õß‡≈π å·°â«µ“‡∑’¬¡‡À≈à“π’È‡æ◊ËÕ„Àâ‡°‘¥ª√–‚¬™πå Ÿß ÿ¥„π
°“√‡≈◊Õ°„™â‡≈π å·µà≈–™π‘¥„πºŸâªÉ«¬·µà≈–√“¬ ∫∑§«“¡π’È
®–‡ªìπ°“√√«∫√«¡À≈—°°“√‡∫◊ÈÕßµâπ ·≈–°“√ª√–¬ÿ°µå„™â
‡≈π å·°â«µ“‡∑’¬¡ multifocal ´÷Ëß„πª√–‡∑»‰∑¬ªí®®ÿ∫—π
(ªï æ.». 2550) ¡’Õ¬Ÿà 2 ™π‘¥ §◊Õ ™π‘¥ diffraction (diffractive
mf IOLs) ·≈–™π‘¥ refraction (refractive mf IOLs)

À≈—°°“√‡∫◊ÈÕßµâπ¢Õß‡≈π å·°â«µ“‡∑’¬¡∑’Ë¡’
®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs)

‡≈π å„π°≈ÿà¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs)
π’È¡’§«“¡·µ°µà“ß®“°‡≈π å∑’Ë¡’®ÿ¥√«¡· ßµ”·Àπàß‡¥’¬«

(monofocal IOLs) ‡π◊ËÕß®“° “¡“√∂™à«¬„Àâ¡’°“√¡Õß‡ÀÁπ
‰¥â∑—Èß„π∑’Ë‰°≈·≈–∑’Ë„°≈â ∑”„Àâ™à«¬≈¥ªí≠À“°“√æ÷Ëßæ“·«àπ
 “¬µ“¬“«„π°≈ÿà¡ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√∑”ºà“µ—¥µâÕ°√–®°·≈–
„ à‡≈π å·°â«µ“‡∑’¬¡

À≈—°°“√‡∫◊ÈÕßµâπ¢Õß mf IOLs π—Èπ§◊Õ‡≈π å®–∑”Àπâ“∑’Ë
„π°“√·∫àß· ßÀ√◊Õ‚ø°— · ßÕÕ°‡ªìπ 2  à«π‚¥¬·µà≈– à«π
®–∑”Àπâ“∑’Ë„π°“√¡Õß‰°≈·≈–„°≈â„π≈—°…≥–∑’Ë·µ°µà“ß°—π
°≈à“«§◊Õ‡¡◊ËÕ· ß‡¥‘π∑“ß¡“®“°∑’Ë‰°≈°Á®–∂Ÿ°·∫àß‡ªìπ 2  à«π
‚¥¬¡’ à«πÀπ÷Ëßµ°≈ß∫π®Õµ“ (retina) ∑”„Àâ¡Õß‰¥â™—¥‡®π
(√Ÿª∑’Ë 1) „π¢≥–∑’Ë· ß∑’Ë‡¥‘π∑“ß¡“®“°∑’Ë„°≈â °Á®–∂Ÿ°·∫àß‡ªìπ
2  à«π‡™àπ‡¥’¬«°—π‚¥¬¬—ß¡’ à«πÀπ÷Ëß∑’Ëµ°≈ß∫π®Õµ“ (retina)
∑”„Àâ¬—ß§ß¡Õß‰¥â™—¥‡®π (√Ÿª∑’Ë 2) Õ¬à“ß‰√°Áµ“¡∑—Èß„π°“√¡Õß
‰°≈À√◊Õ„°≈â®–¬—ß§ß¡’· ßÕ’° à«π∑’Ë‰¡àµ°≈ß∫π®Õµ“ (retina)
´÷Ëß· ß à«ππ’ÈÕ“®¡’º≈√∫°«πµàÕ°“√¡Õß‡ÀÁπ‰¥â∫â“ß ÷́Ëß®–
°≈à“«∂÷ßµàÕ‰ª

°“√∑’Ë®–·∫àß· ßÕÕ°‡ªìπ à«πÊ π—Èπ¡’À≈“¬«‘∏’ ·µà«‘∏’
∑’Ë∂Ÿ°π”¡“„™â°—π¡“°∑’Ë ÿ¥„πªí®®ÿ∫—π®–ª√–°Õ∫¥â«¬2

1. «‘∏’ diffraction √à«¡°—∫ interference
2. «‘∏’ refraction
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«‘∏’ diffraction √à«¡°—∫ interference
‡π◊ËÕß®“° diffraction ·≈– interference ‡ªìπ

ª√“°Ø°“√≥å∑’Ë‡°‘¥¢÷Èπ°—∫§≈◊Ëπ¢Õß· ß∑’Ë¡’≈—°…≥–‡ªìπ§≈◊Ëπ
·¡à‡À≈Á°‰øøÑ“ (electromagnetic wave) ∑’Ë ‰¡à “¡“√∂
¡Õß‡ÀÁπ‰¥â¥â«¬µ“‡ª≈à“ ¥—ßπ—Èπ„π°“√∑”§«“¡‡¢â“„®°—∫
ª√“°Ø°“√≥å∑—Èß 2 ™π‘¥π’È ®÷ß¡—°®– —ß‡°µ®“°§≈◊Ëπ¢ÕßπÈ”
(water wave) ´÷Ëß¡’§ÿ≥ ¡∫—µ‘¢Õß§≈◊Ëπ„π≈—°…≥–‡¥’¬«°—π
·≈–¬—ß “¡“√∂¡Õß‡ÀÁπ‰¥âßà“¬

diffraction ‡ªìπª√“°Ø°“√≥å∑’Ë√Ÿâ®—°°—π¡“π“π ‡°‘¥®“°
°“√∑’Ë§≈◊Ëπ ¡’°“√À—°‡À‡ª≈’Ë¬π∑‘»∑“ß‡¡◊ËÕ‡¥‘π∑“ßºà“π«—µ∂ÿ
∑’Ë¡“¢«“ß∑“ß‡¥‘π§≈◊Ëπ ‚¥¬°“√À—°‡À‡ª≈’Ë¬π∑‘»∑“ßπ’È®–‡°‘¥
∑’Ë∫√‘‡«≥¢Õ∫¢Õß«—µ∂ÿ ´÷Ëß®–¡“°À√◊ÕπâÕ¬¢÷ÈπÕ¬Ÿà°—∫¢π“¥
¢Õß«—µ∂ÿ‡¡◊ËÕ‡∑’¬∫°—∫§«“¡¬“«§≈◊Ëπ (wavelength) (√Ÿª∑’Ë 3)

Interference ‡ªìπª√“°Ø°“√≥å∑’Ë√Ÿâ®—°°—π¡“π“π·≈â«
‡™àπ‡¥’¬«°—π ‡°‘¥®“°°“√∑’Ë§≈◊Ëπ¡“°°«à“ 1 §≈◊Ëπ∑’Ë‡¥‘π∑“ß¡“
æ∫°—π ·≈–‡°‘¥°“√·∑√° Õ¥ (interference) ́ ÷Ëß°—π·≈–°—π
‡°‘¥‡ªìπ§≈◊ËπÕ—π„À¡à∑’Ë‡ªìπº≈√«¡¢Õß§≈◊Ëπ∑—Èß 2 ‚¥¬≈—°…≥–
°“√·∑√° Õ¥π’È®–¢÷Èπ°—∫§«“¡ Ÿß µË”¢Õßµ”·Àπàß§≈◊Ëπ∑’Ë¡“
æ∫°—π ∂â“µ”·Àπàß∑’Ë Ÿß°—π¢Õß§≈◊Ëπ¡“æ∫°—π ®–‡°‘¥°“√·∑√°
 Õ¥™π‘¥∑’Ë √â“ß‡ √‘¡°—π (constructive interference) ‰¥â
‡ªìπ§≈◊Ëπ„À¡à∑’Ë¡’§«“¡ Ÿß‡∑à“°—∫º≈√«¡¢Õß§«“¡ Ÿß¢Õß§≈◊Ëπ
∑—Èß 2 ‚¥¬∂â“µ”·Àπàß Ÿß ÿ¥¢Õß§≈◊Ëπ∑—Èß 2 ¡“æ∫°—π®–‡°‘¥
°“√·∑√° Õ¥™π‘¥ √â“ß‡ √‘¡°—π‡µÁ¡∑’Ë (maximum con-
structive interference) ·µà∂â“µ”·Àπàß∑’Ë Ÿß ·≈–µË”¡“æ∫
°—π®–‡°‘¥°“√·∑√° Õ¥™π‘¥∑’ËÀ—°≈â“ß°—π (destructive in-
terference) ‰¥â‡ªìπ§≈◊Ëπ„À¡à∑’Ë¡’§«“¡ Ÿß≈¥≈ß‚¥¬∂â“µ”·Àπàß
 Ÿß ÿ¥ ·≈–µ”·ÀπàßµË” ÿ¥¢Õß§≈◊Ëπ·µà≈–Õ—π¡“æ∫°—π®–‡°‘¥
°“√·∑√° Õ¥™π‘¥À—°≈â“ß°—π‡µÁ¡∑’Ë (maximum destructive
interference) (√Ÿª∑’Ë 4)

‡≈π å„π°≈ÿà¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs)
∑’Ë„™â«‘∏’ diffraction √à«¡°—∫ interference π—Èπ ®–„™âÀ≈—°
°“√¢Õß diffraction „π°“√·∫àß· ß ·≈–„™âÀ≈—°°“√¢Õß in-
terference ¡“™à«¬„π°“√√«¡· ß∑’Ë∂Ÿ°·∫àß·≈â«‡æ◊ËÕ„Àâ¡’
§«“¡™—¥¡“°∑’Ë ÿ¥„πµ”·Àπàß∑’ËµâÕß°“√·≈–¡’§«“¡™—¥πâÕ¬
∑’Ë ÿ¥„πµ”·Àπàß∑’Ë‰¡àµâÕß°“√ (controlled interference post
diffraction) ‚¥¬∑’Ëº‘«¢Õß‡≈π å™π‘¥π’È®–‰¥â√—∫°“√ÕÕ°·∫∫
„Àâ¡’¢—Èπ‡≈Á°Ê ‡æ◊ËÕ∑”Àπâ“∑’Ë‡ ¡◊Õπ«—µ∂ÿ∑’Ë¡“¢«“ß∑“ß‡¥‘π¢Õß
· ß∑”„Àâ‡°‘¥ diffraction ¢÷Èπ‡æ◊ËÕ‡ªìπ°“√·∫àß· ß ·≈–„Àâ
· ß∑’Ë∂Ÿ°·∫àßπ’È¡’°“√·∑√° Õ¥°—π‡°‘¥°“√·∑√° Õ¥™π‘¥
 √â“ß‡ √‘¡°—π‡µÁ¡∑’Ë„πµ”·Àπàß∑’Ë®–„™â¡Õß‰°≈·≈–„°≈â ‚¥¬

√Ÿª∑’Ë 1 · ¥ß°“√·∫àß· ß∑’Ë¡“®“°∑’Ë‰°≈¢Õß‡≈π å„π°≈ÿà¡∑’Ë¡’
®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs) ≈Ÿ°»√· ¥ß∂÷ß
 à«π∑’Ëµ°≈ß∫π®Õµ“ (√Ÿª ’∑â“¬‡≈à¡)

√Ÿª∑’Ë 2 · ¥ß°“√·∫àß· ß∑’Ë¡“®“°∑’Ë„°≈â¢Õß‡≈π å„π°≈ÿà¡∑’Ë¡’
®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs) ≈Ÿ°»√· ¥ß∂÷ß
 à«π∑’Ëµ°≈ß∫π®Õµ“ (√Ÿª ’∑â“¬‡≈à¡)

√Ÿª∑’Ë 3  · ¥ß°“√À—°‡À‡ª≈’Ë¬π∑‘»∑“ß¢Õß§≈◊Ëπ∑’Ë¢Õ∫¢Õß«—µ∂ÿ
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¡’°“√·∑√° Õ¥™π‘¥À—°≈â“ß°—π„πµ”·Àπàß∑’Ë‰¡à‰¥â„™â„π°“√
¡Õß ́ ÷Ëß§«“¡ Ÿß·≈–√–¬–Àà“ß¢Õß¢—Èπ‡À≈à“π’È®–‡ªìπµ—«°”Àπ¥
≈—°…≥–·≈–µ”·Àπàß¢Õß°“√‡°‘¥°“√·∑√° Õ¥ (√Ÿª∑’Ë 5)

‡≈π å„π°≈ÿà¡π’È®÷ß¡’°“√·∫àß· ßÕÕ°‡ªìπ 2 µ”·Àπàß
„π‡«≈“‡¥’¬«°—π ”À√—∫¡Õß‰°≈·≈–¡Õß„°≈â ¥—ßπ—Èπ„π¢≥–
∑’Ëµ”·ÀπàßÀπ÷Ëß„™â„π°“√¡Õß®–¡’Õ’°µ”·ÀπàßÀπ÷Ëß‡ ¡Õ∑’Ë‰¡à™—¥
(√Ÿª∑’Ë 6) ≈—°…≥–‡™àππ’È®–∑”„Àâ‡°‘¥°“√¡Õß‡ÀÁπ· ß°√–®“¬
(glare) À√◊Õ√ÿâß√Õ∫¥«ß‰ø (halos) „π∑’Ë¡◊¥´÷Ëß‡ªìπ¢âÕ¥âÕ¬
¢Õß‡≈π å™π‘¥π’È3 πÕ°®“°π’È·≈â«°“√∑’Ë· ß∑’Ë∂Ÿ°·∫àß¡“·∑√°
 Õ¥´÷Ëß°—π·≈–°—π„πµ”·Àπàß∑’Ë®–„™â¡Õß‰°≈·≈–„°≈â
‡∑à“π—Èπ®–∑”„Àâ°“√¡Õß„π√–¬–°≈“ß ‡™àπ °“√„™â§Õ¡æ‘«‡µÕ√å
Õ“®∑”‰¥â ‰¡à¥’‡∑à“∑’Ë§«√

≈—°…≥–°“√·∫àß· ß‡™àππ’È®–∑”„Àâæ≈—ßß“π§«“¡‡¢â¡
¢Õß· ß„π·µà≈–µ”·Àπàß¡’§à“≈¥≈ß ·µ°µà“ß®“°‡≈π å°≈ÿà¡
∑’Ë¡’®ÿ¥√«¡· ßµ”·Àπàß‡¥’¬« (monofocal IOLs) ∑’Ëæ≈—ßß“π
§«“¡‡¢â¡¢Õß· ß∑—ÈßÀ¡¥√«¡µ—«°—π∑’Ë®ÿ¥‡¥’¬« ®÷ßÕ“®∑”„Àâ
§«“¡‰«„π°“√‡ª√’¬∫‡∑’¬∫§«“¡µà“ß¢Õß· ß (contrast
sensitivity) ≈¥≈ß4 (√Ÿª∑’Ë 7)

‡≈π å„π°≈ÿà¡π’È„πª√–‡∑»‰∑¬ªí®®ÿ∫—π¡’Õ¬Ÿà 2 ∫√‘…—∑
´÷Ëß¡’≈—°…≥–°“√ÕÕ°·∫∫∑’Ë·µ°µà“ß°—π‡≈Á°πâÕ¬ ®÷ß¡’¢âÕ¥’
¢âÕ‡ ’¬ ·≈–«‘∏’°“√‡≈◊Õ°„™â∑’Ë·µ°µà“ß°—π

1. TecnisTM mf IOLs (∫√‘…—∑ AMO)
‡ªìπ‡≈π å∑’Ë¡’°“√√«¡§ÿ≥ ¡∫—µ‘√–À«à“ß‡≈π å∑’Ë

 “¡“√∂≈¥§«“¡æ√à“· ß À√◊Õ °“√°√–®“¬µ—«¢Õß· ß™π‘¥

√Ÿª∑’Ë 4  · ¥ß°“√·∑√° Õ¥¢Õß§≈◊Ëπ

°“√·∑√° Õ¥™π‘¥
maximum constructive interference

°“√·∑√° Õ¥™π‘¥
maximum destructive interference

§≈◊Ëπ∑’Ë√«¡µ—«°—π‡ªìπ§≈◊Ëπ„À¡à
®“°§≈◊Ëπ ° ·≈– §≈◊Ëπ ¢

§≈◊Ëπ °

§≈◊Ëπ ¢

√Ÿª∑’Ë 5  · ¥ß≈—°…≥–¢Õßº‘«‡≈π å∑’Ë∑”„Àâ‡°‘¥ diffraction ·≈– interference

æ◊Èπº‘«∑’Ë¡’¢—Èπ‡≈Á°Ê ‡æ◊ËÕ∑”„Àâ‡°‘¥
diffraction

µ”·Àπàß∑’Ë‡°‘¥°“√·∑√° Õ¥™π‘¥
maximum constructive interference
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spherical aberration (aspherical IOLs) ‡¢â“¥â«¬°—π°—∫
‡≈π å∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs) ∑’Ë„™â«‘∏’ dif-
fraction √à«¡°—∫ interference ¥—ßπ—Èπ®÷ß “¡“√∂≈¥°“√
‡°‘¥§«“¡æ√à“· ß À√◊Õ °“√°√–®“¬µ—«¢Õß· ß‰¥â¥’

≈—°…≥–¢Õß¢—Èπ‡≈Á°Ê ∑’Ëº‘«‡≈π å∑’Ë∑”„Àâ‡°‘¥ diffraction
®– “¡“√∂·∫àß· ß„Àâ¡“„π∑’Ë„°≈â‡∑’¬∫‡∑à“°—∫°“√„™â·«àπµ“
¢π“¥ª√–¡“≥ 3.25 ∂÷ß 3.50 diopters ‚¥¬¢—Èπ‡≈Á°Ê ¥—ß
°≈à“«®–¡’¢π“¥‡∑à“Ê °—π‡√’¬ßµ—«‡ªìπ«ß°≈¡´÷Ëß¡’∑—ÈßÀ¡¥
32 «ß ®“°¥â“π„π (‡ âπºà“»Ÿπ¬å°≈“ßª√–¡“≥ 1 ¡‘≈≈‘‡¡µ√)
ÕÕ°‰ª®π∂÷ß¢Õ∫‡≈π å¥â“ππÕ° ÿ¥¢Õß‡≈π å (√Ÿª∑’Ë 8 ·≈–
10) ¥—ßπ—Èπ§«“¡ “¡“√∂„π°“√·∫àß· ß®÷ß‰¡à¢÷Èπ°—∫¢π“¥¢Õß
√Ÿ¡à“πµ“∑’Ë‡ª≈’Ë¬π‰ª (pupil independence) °≈à“«§◊Õ¬—ß§ß
 “¡“√∂„™â “¬µ“¡Õß„°≈â ‰¥â§àÕπ¢â“ß¥’„π∑’Ë¡◊¥∑’Ë¡’√Ÿ¡à“πµ“

√Ÿª∑’Ë 8 · ¥ß≈—°…≥–¢Õß‡≈π å TecnisTM mf IOLs (Courtesy
AMO with permission) (√Ÿª ’∑â“¬‡≈à¡)

√Ÿª∑’Ë 6 · ¥ß≈—°…≥–°“√·∫àß· ß¢Õß‡≈π å„π°≈ÿà¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs) ∑’Ë„™â«‘∏’ diffraction √à«¡°—∫ inter-
ference ‚¥¬¡’®ÿ¥∑’Ë™—¥·≈–‰¡à™—¥„π‡«≈“‡¥’¬«°—π (courtesy AMO with permission) (√Ÿª ’∑â“¬‡≈à¡)

µ”·Àπàß∑’Ë¿“æ‰¡à™—¥

µ”·Àπàß¡Õß„°≈â µ”·Àπàß¡Õß‰°≈

√Ÿª∑’Ë 7 · ¥ßæ≈—ßß“π§«“¡‡¢â¡¢Õß· ß„π‡≈π å°≈ÿà¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs) ‡ª√’¬∫‡∑’¬∫°—∫‡≈π å°≈ÿà¡∑’Ë¡’
®ÿ¥√«¡· ßµ”·Àπàß‡¥’¬« (monofocal IOLs)

M
od

ul
at

io
n 

(%
)

¢π“¥√Ÿ¡à“πµ“ 5 ¡‘≈‘‡¡µ√
0.80

0.60

0.40

0.20

0.00

µ”·Àπàß¡Õß„°≈â µ”·Àπàß¡Õß‰°≈

‡≈π å°≈ÿà¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·ÀπàßŁ
Multifocal IOL 

‡≈π å°≈ÿà¡∑’Ë¡’®ÿ¥√«¡· ßµ”·Àπàß‡¥’¬«Ł
Mono focal IOL 
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¢¬“¬„À≠à¢÷Èπ ·µà„π¢≥–‡¥’¬«°—π°Á®–∑”„Àâ‡°‘¥°“√¡Õß‡ÀÁπ
· ß°√–®“¬ (glare) À√◊Õ√ÿâß√Õ∫¥«ß‰ø (halos) „π∑’Ë¡◊¥‰¥â
¥â«¬‡™àπ°—π

2. RestorTM IOLs (∫√‘…—∑ Alcon)
‡ªìπ‡≈π å∑’Ë¡’°“√√«¡§ÿ≥ ¡∫—µ‘√–À«à“ß‡≈π å∑’Ë

 “¡“√∂°√Õß· ßÕ—≈µ√â“‰«‚Õ‡≈µ ·≈–· ß ’πÈ”‡ß‘π (UV and
blue light blocking IOLs) ‡¢â“¥â«¬°—π°—∫‡≈π å∑’Ë¡’®ÿ¥√«¡
· ßÀ≈“¬µ”·Àπàß (mf IOLs) ∑’Ë„™â«‘∏’ diffraction √à«¡°—∫
interference

≈—°…≥–¢Õß¢—Èπ‡≈Á°Ê ∑’Ëº‘«‡≈π å∑’Ë∑”„Àâ‡°‘¥ diffrac-
tion ®– “¡“√∂·∫àß· ß„Àâ¡“„π∑’Ë„°≈â‡∑’¬∫‡∑à“°—∫°“√„™â
·«àπµ“¢π“¥ª√–¡“≥ 3.25 ∂÷ß 3.50 diopters ‡™àπ‡¥’¬«
°—∫‡≈π å TecnisTM mf IOLs ·µà¢—Èπ‡≈Á°Ê ¥—ß°≈à“«®–¡’¢π“¥
∑’Ë≈¥≈ß®“°µ√ß°≈“ßÕÕ°‰ª¬—ß¥â“π¢â“ß (apodized diffrac-
tion) ·≈–¡’∑—ÈßÀ¡¥‡æ’¬ß 12 «ß¿“¬„π‡ âπºà“»Ÿπ¬å°≈“ß 3.6
¡‘≈≈‘‡¡µ√ ‡∑à“π—Èπ ́ ÷Ëß«ß¥â“π„π ÿ¥¡’‡ âπºà“»Ÿπ¬å°≈“ß ª√–¡“≥
0.75 ¡‘≈≈‘‡¡µ√  à«π¥â“ππÕ°π—Èπ®–‰¡à¡’¢—Èπ∑’Ë∑”„Àâ‡°‘¥ dif-
fraction ·µà®–‡ªìπº‘«‡√’¬∫‡À¡◊Õπ„π‡≈π åª°µ‘‰¡à¡’°“√
·∫àß· ß (√Ÿª∑’Ë 9 ·≈– 10) ¥—ßπ—Èπ§«“¡ “¡“√∂„π°“√·∫àß
· ß®÷ß¢÷Èπ°—∫¢π“¥¢Õß√Ÿ¡à“πµ“∑’Ë‡ª≈’Ë¬π‰ª ‚¥¬∂â“√Ÿ¡à“πµ“
¡’¢π“¥‡≈Á°®– “¡“√∂·∫àß· ß‰¥â¥’ ·µà„π∑’Ë¡◊¥∑’Ë√Ÿ¡à“πµ“
¢¬“¬„À≠à¢÷Èπ®–·∫àß· ß¡“∑’Ë„°≈â≈¥≈ß∑”„Àâ§«“¡ “¡“√∂
„π°“√¡Õß„°≈â≈¥≈ß ·µà®–¡’º≈∑”„Àâ≈¥°“√‡°‘¥· ß°√–®“¬
(glare) À√◊Õ√ÿâß√Õ∫¥«ß‰ø (halos) „π∑’Ë¡◊¥5 (√Ÿª∑’Ë 11)

√Ÿª∑’Ë 9 · ¥ß≈—°…≥–¢Õß‡≈π å RestorTM IOLs (Courtesy
Alcon with permission) (√Ÿª ’∑â“¬‡≈à¡)

√Ÿª∑’Ë 11 · ¥ß≈—°…≥–¢π“¥¢Õß· ß°√–®“¬·≈–√ÿâß√Õ∫¥«ß‰ø (≈Ÿ°»√) ®“°‡≈π å TecnisTM mf IOLs ·≈– RestorTM IOLs (Courtesy
Alcon with permission)

TecnisTM mf IOLsRestorTM IOLs

√Ÿª∑’Ë 10 · ¥ß≈—°…≥–¢—Èπ∑’Ë∑”„Àâ‡°‘¥ diffraction ¢Õß‡≈π å
TecnisTM mf IOLs ·≈– RestorTM IOLs

TecnisTM mf IOLs RestorTM IOLs
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«‘∏’ refraction
refraction ‡ªìπÀ≈—°°“√¢Õß°“√À—°‡À· ß∑’Ë„™â„π‡≈π å

ª°µ‘∑—Ë«‰ª ‚¥¬°”≈—ß°“√À—°‡À· ß¢Õß‡≈π å®–¢÷Èπ°—∫§à“§«“¡
‚§âß¢Õßæ◊Èπº‘«‡≈π å ¥—ßπ—Èπ∂â“µâÕß°“√„Àâ‡≈π å “¡“√∂·∫àß
· ßÕÕ°‡ªìπ 2  à«π ®–µâÕß∑”„Àâ°”≈—ß°“√À—°‡À· ß¢Õß
‡≈π å ¡’§à“·µ°µà“ß°—π„π·µà≈–µ”·Àπàß¢Õßæ◊Èπº‘« °≈à“«§◊Õ
‡≈π å®–¡’§«“¡‚§âß‰¡à‡∑à“°—π„π·µà≈–µ”·Àπàß¢Õßæ◊Èπº‘«
∑”„Àâ· ß∑’Ëµ°°√–∑∫„π·µà≈–µ”·Àπàß¡’°“√À—°‡À‰¡à‡∑à“°—π
(√Ÿª∑’Ë 12)

‡π◊ËÕß®“°‡≈π å™π‘¥π’È ‰¡à¡’°“√·∑√° Õ¥‡°‘¥¢÷Èπ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß°“√·∑√° Õ¥™π‘¥À—°≈â“ß°—π„πµ”·Àπàß∑’Ë
‰¡à‰¥â„™â„π°“√¡Õß ®÷ß¡’‚Õ°“ ∑’Ë®–‡°‘¥°“√°√–®“¬µ—«¢Õß
· ß (glare) À√◊Õ√ÿâß√Õ∫¥«ß‰ø (halos) ‰¥â¡“°6 (√Ÿª∑’Ë 13)
∑”„Àâ ‰¡à “¡“√∂·∫àß· ß¡“∑’Ë„°≈â ‰¥â¡“°‡∑à“°—∫‡≈π å∑’Ë¡’®ÿ¥
√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs) ∑’Ë„™â«‘∏’ diffraction √à«¡
°—∫ interference

√Ÿª∑’Ë 13 · ¥ß≈—°…≥–°“√·∫àß· ß¢Õß‡≈π å„π°≈ÿà¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs) ∑’Ë„™â«‘∏’ refraction (Courtesy AMO
with permission) (√Ÿª ’∑â“¬‡≈à¡)

· ß∑’Ë°√–®“¬µ—«∫√‘‡«≥∑’Ë‰¡à‰¥â„™â¡Õß

µ”·Àπàß¡Õß„°≈â µ”·Àπàß¡Õß‰°≈

‡≈π å„π°≈ÿà¡π’È„πª√–‡∑»‰∑¬ªí®®ÿ∫—π¡’Õ¬Ÿà 1 ∫√‘…—∑ §◊Õ
1. RezoomTM mf IOLs (∫√‘…—∑ AMO) (√Ÿª∑’Ë 14)

‡ªìπ‡≈π å∑’Ëæ—≤π“¡“°®“°‡≈π å√ÿàπ‡°à“„π°≈ÿà¡
‡¥’¬«°—π∑’Ë™◊ËÕ ArrayTM mf IOLs ‚¥¬‰¥â¡’°“√ª√—∫ª√ÿß‡æ◊ËÕ
≈¥º≈¢â“ß‡§’¬ß‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡√◊ËÕß¢Õß· ß°√–®“¬
(glare) À√◊Õ√ÿâß√Õ∫¥«ß‰ø (halos) ´÷Ëß„π‡≈π å√ÿàπ‡°à“π—Èπ®–
‡πâπ‡√◊ËÕß°“√¡Õß„°≈â‚¥¬·∫àß· ß¡“∑’Ë„°≈â¡“°‡°‘π‰ª ∑”„Àâ
‡°‘¥°“√°√–®“¬µ—«¢Õß· ß (glare) À√◊Õ√ÿâß√Õ∫¥«ß‰ø (ha-
los) ‰¥â¡“°7 „π°“√æ—≤π“¢Õß‡≈π å RezoomTM mf IOLs
®÷ß‰¥â¡’°“√ª√—∫‡ª≈’Ë¬π‚¥¬‡πâπ„Àâ·∫àß· ß„π∑’Ë‰°≈¡“°°«à“
·≈–·∫àß· ß¡“∑’Ë„°≈â≈¥≈ß ¥—ßπ—Èπ§«“¡ “¡“√∂„π°“√¡Õß
„°≈â®÷ß‰¥â ‰¡à¥’‡∑à“°—∫‡≈π å„π°≈ÿà¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß
(mf IOLs) ∑’Ë„™â«‘∏’ diffraction √à«¡°—∫ interference8 ‚¥¬
®–‡∑’¬∫‡∑à“°—∫°“√„™â·«àπµ“¢π“¥ª√–¡“≥ 2.50 diopters
´÷Ëß∂◊Õ‰¥â«à“‡ªìπ√–¬–°≈“ß∑’Ë‡À¡“–„π°“√„™â§Õ¡æ‘«‡µÕ√å

√Ÿª∑’Ë 12  · ¥ß≈—°…≥–°“√·∫àß· ß¢Õß‡≈π å∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs) ∑’Ë„™â«‘∏’ refraction
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‡™àπ π—°°Õ≈åø ·≈–„π¢≥–‡¥’¬«°—π°Á¬—ß “¡“√∂¡Õß„°≈â ‰¥â
‡¡◊ËÕ‡¢â“∑’Ë√à¡ (√Ÿª∑’Ë 15)

„πªí®®ÿ∫—π¡’°“√‡≈◊Õ°„™â‡≈π å‡æ◊ËÕ„Àâ‡À¡“– ¡°—∫°“√
„™â “¬µ“„π™’«‘µª√–®”«—π¢ÕßºŸâªÉ«¬·µà≈–√“¬ (custom
match)10 ́ ÷ËßÕ“®®–‡ªìπ‡≈π å™π‘¥‡¥’¬«°—πÀ√◊Õ‡≈π åµà“ß™π‘¥
°—π„π 2 µ“11 ‚¥¬‡≈◊Õ°®“°§ÿ≥ ¡∫—µ‘¢Õß‡≈π å·µà≈–™π‘¥
¥—ß°≈à“«¢â“ßµâπ ´÷ËßÕ“®µâÕß∑”°“√ª√–‡¡‘π≈—°…≥–°“√„™â
 “¬µ“„π™’«‘µª√–®”«—π ‡™àπ

ë „™â “¬µ“¡Õß„°≈â„π∑’Ë «à“ß °≈ÿà¡‡≈π å∑’Ë§«√‡≈◊Õ°
„™â§◊Õ TecnisTM mf IOLs À√◊Õ RestorTM mf IOLs

ë „™â “¬µ“¡Õß„°≈â„π∑’Ë¡◊¥ ‡™àπ ™Õ∫Õà“πÀπ—ß ◊Õ
°àÕππÕπ °≈ÿà¡‡≈π å∑’Ë‡≈◊Õ°§«√„™â§◊Õ TecnisTM mf IOLs

ë „™â “¬µ“¡Õß‰°≈„π∑’Ë «à“ß ‡™àπ ™Õ∫‡≈àπ°’Ã“°≈“ß
·®âß °≈ÿà¡‡≈π å∑’Ë§«√‡≈◊Õ°„™â§◊Õ RezoomTM mf IOLs À√◊Õ
monofocal IOLs

ë „™â “¬µ“¡Õß‰°≈„π∑’Ë¡◊¥ ‡™àπ ¢—∫√∂°≈“ß§◊π °≈ÿà¡
‡≈π å∑’Ë§«√‡≈◊Õ°„™â§◊Õ RestorTM mf IOLs À√◊Õ monofocal
IOLs

ë „™â “¬µ“„π√–¬–°≈“ß ‡™àπ „™â§Õ¡æ‘«‡µÕ√å °≈ÿà¡
‡≈π å∑’Ë§«√‡≈◊Õ°„™â§◊Õ RezoomTM mf IOLs

¥—ßπ—Èπ„π°√≥’∑’Ë≈—°…≥–°“√„™â “¬µ“„π™’«‘µª√–®”«—π
™Õ∫Õà“πÀπ—ß ◊Õ°àÕππÕπ√à«¡°—∫™Õ∫‡≈àπ°’Ã“°≈“ß·®âß Õ“®
æ‘®“√≥“„™â‡≈π å TecnisTM mf IOLs √à«¡°—∫ RezoomTM

mf IOLs ·µà∂â“¢—∫√∂°≈“ß§◊π§àÕπ¢â“ß∫àÕ¬Õ“®‡ª≈’Ë¬π®“°
TecnisTM mf IOLs ‡ªìπ RestorTM mf IOLs ·µà®–∑”„Àâ
°“√Õà“πÀπ—ß ◊Õ„π∑’Ë¡◊¥¥âÕ¬≈ß‰ª‰¥â ‡ªìπµâπ

√Ÿª∑’Ë 14 · ¥ß≈—°…≥–¢Õß‡≈π å RezoomTM mf IOLs (Cour-
tesy AMO with permission) (√Ÿª ’∑â“¬‡≈à¡)

√Ÿª∑’Ë 15 · ¥ßª√‘¡“≥· ß∑’Ë∂Ÿ°·∫àß∑’Ë·µ°µà“ß°—π„π·µà≈–¢π“¥¢Õß√Ÿ¡à“πµ“¢Õß‡≈π å„π°≈ÿà¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß (mf IOLs)
∑’Ë„™â«‘∏’ refraction

¡Õß‰°≈ ¡Õß„°≈â

ª√‘¡“≥

√Ÿ¡à“πµ“ 2 ¡‘≈≈‘‡¡µ√ √Ÿ¡à“πµ“ 3 ¡‘≈≈‘‡¡µ√ √Ÿ¡à“πµ“ 5 ¡‘≈≈‘‡¡µ√

¡Õß‰°≈ ¡Õß„°≈â

¡Õß‰°≈ ¡Õß„°≈â

≈—°…≥–‡¥àπ¢Õß‡≈π å°≈ÿà¡π’ÈÕ’°Õ¬à“ß°Á§◊Õ °“√∑’Ë„π
·µà≈–µ”·Àπàß¢Õßæ◊Èπº‘«¡’§«“¡‚§âß‡©æ“–µ—«®–∑”„Àâ„π
·µà≈–µ”·Àπàß¡’°“√À—°‡À· ß‰¥âÕ¬à“ßÕ‘ √–‡µÁ¡∑’Ë·¬°®“°
°—π‚¥¬¢÷ÈπÕ¬Ÿà°—∫«à“µ”·Àπàß„¥®–∂Ÿ°„™â„π°“√À—°‡À· ß ´÷Ëß
®–∂Ÿ°°”Àπ¥‰¥â¥â«¬¢π“¥¢Õß√Ÿ¡à“πµ“9 π—Ëπ§◊Õ∂â“√Ÿ¡à“πµ“¡’
¢π“¥‡≈Á° · ß®–ºà“π‡©æ“–∫√‘‡«≥™à«ß°≈“ß¢Õß‡≈π å´÷Ëß
∑”Àπâ“∑’ËÀ≈—° ”À√—∫¡Õß‰°≈ ∑”„Àâ§«“¡ “¡“√∂¢Õß‡≈π å
‡ªìπ‡ ¡◊Õπ‡≈π å∑’Ë¡’®ÿ¥√«¡· ßµ”·Àπàß‡¥’¬« (monofocal
IOLs) „™â¡Õß∑’Ë‰°≈°≈“ß·®âß‰¥â¥’‚¥¬‰¡à¡’°“√√∫°«π®“°¿“æ
∑’Ë„™â¡Õß„°≈â °“√¡Õß„°≈â®–¥’¢÷Èπ‡¡◊ËÕ√Ÿ¡à“πµ“‡√‘Ë¡¢¬“¬ÕÕ°
®÷ß‡À¡“– ”À√—∫ºŸâ∑’Ë™Õ∫„™â “¬µ“¡Õß‰°≈°≈“ß·®âß√à«¡¥â«¬
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¢âÕ§«√√–«—ß„π°“√‡≈◊Õ°„™â‡≈π å·°â«µ“
‡∑’¬¡∑’Ë¡’®ÿ¥√«¡· ßÀ≈“¬µ”·Àπàß
‡π◊ËÕß®“°‡≈π å°≈ÿà¡π’È¡’°“√·∫àß· ßÕÕ°‡ªìπ 2

µ”·ÀπàßÀ≈—° ¥—ßπ—Èπ®÷ß¡’¢âÕ§«√√–«—ß∑’Ë·µ°µà“ß®“°‡≈π å∑’Ë¡’
®ÿ¥√«¡· ßµ”·Àπàß‡¥’¬« (monofocal IOLs) °≈à“«§◊Õ

1. °“√µ√«®«—¥·≈–§”π«≥§à“‡≈π å·°â«µ“‡∑’¬¡
°“√µ√«®«—¥·≈–§”π«≥§à“‡≈π å·°â«µ“‡∑’¬¡

®”‡ªìπµâÕß∑”¥â«¬·¡àπ¬”‡ªìπÕ¬à“ß¡“°‡π◊ËÕß®“°®ÿ¥√«¡· ß
¢Õß‡≈π å°≈ÿà¡π’È ‰¡à‰¥â¡’®ÿ¥‡¥’¬« ‡¡◊ËÕ· ß‡¥‘π∑“ß¡“®“°∑’Ë‰°≈
À√◊Õ„°≈â°Áµ“¡®–∂Ÿ°·∫àß‡ªìπ 2  à«π‚¥¬¡’ à«πÀπ÷Ëßµ°≈ß∫π
®Õµ“ (retina) ∑”„Àâ¡Õß‰¥â™—¥‡®π (¥—ßÕ∏‘∫“¬¢â“ßµâπ √Ÿª∑’Ë
1 ·≈–√Ÿª∑’Ë 2) ·µà®–¬—ß§ß¡’· ßÕ’° à«π∑’Ë‰¡àµ°≈ß∫π®Õµ“
´÷Ëß· ß à«ππ’ÈÕ“®¡’º≈√∫°«πµàÕ°“√¡Õß‡ÀÁπ‰¥âÕ¬Ÿà·≈â« ∂â“
· ß à«π∑’Ëµ°≈ß∫π®Õµ“¡’§«“¡§≈“¥‡§≈◊ËÕπ (µ√«®«—¥·≈–
§”π«≥§à“‡≈π å§≈“¥‡§≈◊ËÕπ) ®–∑”„Àâ°“√¡Õß‡ÀÁπ‚¥¬√«¡
‰¡à “¡“√∂∑”‰¥â™—¥‡®π‡π◊ËÕß®“°‰¡à¡’· ßµ°≈ß∫π®Õµ“
æÕ¥’‡≈¬

µ“¡ª°µ‘«‘∏’°“√∑’Ë®–„™âµ√«®«—¥‡æ◊ËÕ°“√§”π«≥§à“
‡≈π å·°â«µ“‡∑’¬¡∑’Ë·¡àπ¬”®–π‘¬¡„™â°“√µ√«®«—¥§«“¡¬“«
≈Ÿ°µ“¥â«¬§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß (Ultrasound biometry) ‚¥¬
‡∑§π‘§ Immersion À√◊Õ°“√«—¥¥â«¬«‘∏’ laser interferome-
try (IOLMaster˙) ´÷Ëß®–„Àâ§à“∑’Ë§àÕπ¢â“ß·¡àπ¬”12  à«π°“√
§”π«≥§à“‡≈π å·°â«µ“‡∑’¬¡π—Èπ§«√®–µâÕß‡≈◊Õ°„™â Ÿµ√
„Àâ‡À¡“– ¡°—∫„π·µà≈–√“¬‰ª ‡™àπ „π√“¬∑’Ë§«“¡¬“«≈Ÿ°µ“
¡“° §«√„™â Ÿµ√ SRK-T À√◊Õ Holladay  à«π„π√“¬∑’Ë
§«“¡¬“«≈Ÿ°µ“πâÕ¬§«√„™â Ÿµ√ Haigis À√◊Õ Hoffer Q
‡ªìπµâπ13,14,15 πÕ°®“°π’È·≈â«§«√¡’°“√ª√—∫§«“¡‡À¡“– ¡
¢Õß§à“§ß∑’Ë¢Õß‡≈π å·°â«µ“‡∑’¬¡ (optimized IOL con-
stant) ¢Õß·æ∑¬åºŸâºà“µ—¥·µà≈–√“¬®–∑”„Àâ§«“¡·¡àπ¬”¡’
¡“°¢÷Èπ16

2. °“√§—¥°√ÕßºŸâªÉ«¬∑’Ë‡À¡“– ¡°—∫°“√„™â‡≈π å
‡π◊ËÕß®“°‡≈π å°≈ÿà¡π’È¡’°“√·∫àß· ßÕÕ°‡ªìπ 2

µ”·Àπàß ®÷ßµâÕßÕ“»—¬°“√ª√—∫µ—«®“°°“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬
‡ªìπÕ¬à“ß¡“° ¥—ßπ—Èπ°“√§—¥°√ÕßºŸâªÉ«¬®÷ß‡ªìπªí®®—¬ ”§—≠
¢Õß°“√„™â‡≈π å°≈ÿà¡π’È ºŸâªÉ«¬∑’Ë‰¡à‡À¡“– ¡„π°“√‡≈◊Õ°„™â
‡≈π å„π°≈ÿà¡π’È„π‡∫◊ÈÕßµâπ§◊Õ17

2.1 ºŸâªÉ«¬µâÕ°√–®°∑’Ë¡’ “¬µ“ —Èπ‡≈Á°πâÕ¬ (πâÕ¬
°«à“ 3.00 diopters) ‡π◊ËÕß®“°ºŸâªÉ«¬°≈ÿà¡π’È¡’°“√¡Õß„°≈â∑’Ë¥’
¡“°¥â«¬µ“‡ª≈à“Õ¬Ÿà·≈â« ´÷Ëß°“√¡Õß„°≈â®“°‡≈π å°≈ÿà¡π’È‡°‘¥

®“°°“√·∫àß· ß´÷Ëß®–‰¡à¥’‡∑à“°—∫°“√¡Õß„°≈â®“°¿“«–
 “¬µ“ —Èπ Õ“®∑”„ÀâºŸâªÉ«¬√Ÿâ ÷°¡Õß„°≈â ‰¡à™—¥‡∑à“‡¥‘¡‰¥â

2.2 ºŸâ∑’Ë¡’¿“«– “¬µ“‡Õ’¬ß∑’Ë°√–®°µ“ (corneal
astigmatism) ¡“°°«à“ 1.00 diopter ‡π◊ËÕß®“°¿“«– “¬µ“
‡Õ’¬ß∑’Ë°√–®°µ“®–∑”„Àâ· ß¡’°“√·∫àßµ—«‡æ‘Ë¡¢÷Èπ„π≈—°…≥–
¢Õß Conoid of Sturm ´÷Ëß®–∑”„Àâ· ß∂Ÿ°·∫àßÕÕ°¡“°
‡°‘π‰ª

2.3 ºŸâ∑’Ë¡’¿“«–§«“¡æ√à“· ß À√◊Õ°“√°√–®“¬µ—«
¢Õß· ß¡“° ‡™àπ À≈—ß°“√∑”ºà“µ—¥·°â ‰¢ “¬µ“ —Èπ‚¥¬«‘∏’
µà“ßÊ ‡π◊ËÕß®“°§«“¡æ√à“· ß À√◊Õ°“√°√–®“¬µ—«¢Õß· ß
®–∑”„Àâ· ß¡’°“√°√–®“¬µ—«ÕÕ° ®–∑”„Àâ· ß‰¡à “¡“√∂
√«¡µ—«‰¥â¥’„πµ”·Àπàß∑’ËµâÕß°“√∑—Èß∑’Ë‰°≈·≈–„°≈â

2.4 ºŸâ∑’Ë¡’§«“¡§“¥À«—ß¡“°‡°‘π§«“¡‡ªìπ®√‘ß À√◊Õ
ºŸâ∑’ËµâÕß°“√§«“¡§¡™—¥¢Õß “¬µ“§àÕπ¢â“ß¡“°

2.5 ºŸâ∑’Ë¡’§«“¡º‘¥ª°µ‘¢Õß≈Ÿ°µ“∑’ËÕ“® àßº≈„Àâ¡’
‡≈π å‰¡àÕ¬Ÿàµ√ß°≈“ß (decenter) ∑”„Àâ°“√ª√—∫µ—«®“°°“√
¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬≈”∫“° ‡™àπ ¡’§«“¡º‘¥ª°µ‘„π™àÕß¥â“πÀπâ“
¢Õß≈Ÿ°µ“ (anterior segment abnormality) ∂ÿßÀÿâ¡‡≈π å
À¬àÕπ (capsular bag subluxation) À√◊Õ√Ÿ¡à“πµ“‰¡àÕ¬Ÿà
µ√ß°≈“ß

2.6 ºŸâ∑’Ë¡’§«“¡º‘¥ª°µ‘Õ◊ËπÊ ¢Õß≈Ÿ°µ“ ‡™àπ µâÕÀ‘π
°√–®°µ“¡’√Õ¬·º≈‡ªìπ

3. °“√„Àâ§”ª√÷°…“°àÕπºà“µ—¥ (counselling)
¢—ÈπµÕππ’È‡ªìπ¢—ÈπµÕπ∑’Ë ”§—≠‡π◊ËÕß®“°‡ªìπ°“√

Õ∏‘∫“¬¢âÕ¥’ ¢âÕ‡ ’¬¢Õß‡≈π å°≈ÿà¡π’È·°àºŸâªÉ«¬æ√âÕ¡∑—Èß‡ªìπ
°“√ª√–‡¡‘π§«“¡‡À¡“– ¡„π°“√∑’ËºŸâªÉ«¬®– “¡“√∂ª√—∫µ—«
°—∫‡≈π å°≈ÿà¡π’È ‰¥âÀ√◊Õ‰¡à À—«¢âÕÀ≈—°∑’Ë§«√„Àâ§”ª√÷°…“°àÕπ
ºà“µ—¥ª√–°Õ∫¥â«¬

3.1 °“√ª√—∫µ—«¢Õß°“√„™â‡≈π å„π°≈ÿà¡π’È
3.2 §«“¡ “¡“√∂„π°“√¡Õß‰°≈ „°≈â √«¡∂÷ß√–¬–

°≈“ß¢Õß‡≈π å·µà≈–™π‘¥ ‚¥¬‡©æ“–„π ¿“«–· ß∑’Ë·µ°
µà“ß°—π

3.3 °“√¡Õß‡ÀÁπ· ß°√–®“¬ (glare) À√◊Õ√ÿâß√Õ∫
¥«ß‰ø (halos) „π∑’Ë¡◊¥

3.4 §«“¡‰«„π°“√‡ª√’¬∫‡∑’¬∫§«“¡µà“ß¢Õß· ß
(contrast sensitivity) ∑’Ë≈¥≈ß

¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“°“√‡≈◊Õ°„™â‡≈π å„π°≈ÿà¡π’È®–µâÕß
∑”¥â«¬§«“¡√–¡—¥√–«—ß‡ªìπæ‘‡»…‡π◊ËÕß®“°¡’ºŸâªÉ«¬‡æ’¬ß·§à
®”π«πÀπ÷Ëß‡∑à“π—Èπ∑’Ë®– “¡“√∂ª√—∫µ—«À√◊Õ„™â‡≈π å„π°≈ÿà¡
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π’È ‰¥â °“√∑’Ë®—°…ÿ·æ∑¬å∑√“∫·≈–‡¢â“„®∂÷ßÀ≈—°°“√‡∫◊ÈÕßµâπ
·≈–°“√ª√–¬ÿ°µå„™â‡≈π å·°â«µ“‡∑’¬¡°≈ÿà¡π’È®–∑”„Àâ°“√‡≈◊Õ°
„™â„πºŸâªÉ«¬µâÕ°√–®°∑”‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ
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Update Screening Examination for
Retinopathy of Prematurity

≥—∞∏‘¥“  ‡∑æ¬åªØ‘æ—∏πå, æ.∫.

Review Article/∫∑§«“¡øóôπøŸ«‘™“°“√

§«“¡º‘¥ª°µ‘¢Õß°“√æ—≤π“¢Õß®Õª√– “∑µ“„π∑“√°
∑’Ë§≈Õ¥°àÕπ°”Àπ¥ À√◊Õ¡’πÈ”Àπ—°·√°§≈Õ¥πâÕ¬°«à“ª°µ‘
‡√’¬°«à“ Retinopathy of Prematurity (ROP) ‡ªìπ “‡Àµÿ
 ”§—≠¢Õß¿“«– “¬µ“‡≈◊Õπ√“ß®π∂÷ß∫Õ¥„π«—¬‡¥Á° À≈—°
‡°≥±å„π°“√µ√«® screening ∑’Ë„™â°—π·æ√àÀ≈“¬„πª√–‡∑»
 À√—∞Õ‡¡√‘°“‡ªìπ¢âÕ¡Ÿ≈®“°°“√»÷°…“¢Õß “¡Õß§å°√√à«¡°—π
‰¥â·°à American Academy of Pediatrics (AAP), Ameri-
can Academy of Ophthalmology (AAO) ·≈– Ameri-
can Association for Pediatric Ophthalmology and
Strabismus (AAPOS) ‰¥â¡’°“√‡ª≈’Ë¬π·ª≈ß≈à“ ÿ¥„πªï §.».
20061 ·≈–¡’§«“¡·µ°µà“ß°—π°—∫‡°≥±å„πªï §.». 20012 ́ ÷Ëß
®–°≈à“«‡πâπ„π∫∑§«“¡øóôπøŸπ’È Õ¬à“ß‰√°Á¥’¬—ß¡’∫“ß°“√»÷°…“
∑’Ë π—∫ πÿπ·≈–§—¥§â“π∂÷ß§«“¡·µ°µà“ß„πÕÿ∫—µ‘°“√≥å¢Õß
ROP √–À«à“ß‡™◊ÈÕ™“µ‘3-4 ®÷ß¡’¢âÕ·π–π”«à“„π·À≈àßª√–™“°√
°≈ÿà¡Õ◊ËππÕ°®“°ª√–‡∑» À√—∞Õ‡¡√‘°“Õ“®Õâ“ßÕ‘ßÀ≈—°‡°≥±å
π’È ‰¥â√à«¡°—∫æ‘®“√≥“∂÷ßªí®®—¬·≈– ¿“«–·«¥≈âÕ¡Õ◊Ëπ∑’ËÕ“®
¡’º≈√à«¡¥â«¬

À≈—°‡°≥±å„π°“√µ√«® screening  ”À√—∫
ROP ¢Õßªï §.». 2006 ¡’¥—ßπ’È

1. ∑“√°∑’Ë¡’πÈ”Àπ—°·√°§≈Õ¥πâÕ¬°«à“ 1,500 °√—¡
À√◊ÕÕ“¬ÿ§√√¿åπâÕ¬°«à“ À√◊Õ‡∑à“°—∫ 32  —ª¥“Àå À√◊Õ∑“√°
∑’Ë¡’πÈ”Àπ—°·√°§≈Õ¥√–À«à“ß 1,500 ∂÷ß 2,000 °√—¡ À√◊Õ
Õ“¬ÿ§√√¿å¡“°°«à“ 32  —ª¥“Àå ·µà¡’ unstable clinical
course ´÷ËßÕ“®À¡“¬∂÷ß¡’°“√„™â‡§√◊ËÕß™à«¬À“¬„®·≈–‰¥â√—∫
°“√æ‘®“√≥“‚¥¬ neonatologist ·≈â««à“ ∑“√°π—Èπ¡’§«“¡
‡ ’Ë¬ßµàÕ¿“«– ROP §«√‰¥â√—∫°“√µ√«®®Õª√– “∑µ“¥â«¬
°“√„™â¬“¢¬“¬¡à“πµ“∑—Èß Õß¢â“ß·≈–µ√«®¥â«¬ indirect
ophthalmoscopy °“√µ√«®§√—Èß‡¥’¬«π—Èπ “¡“√∂∑”‰¥â ∂â“
∑“√°¡’ fully vascularization ¢Õß®Õª√– “∑µ“∑—Èß 2 ¢â“ß
‚¥¬‰¡à¡’¢âÕ ß —¬ ¡’°“√·π–π”„Àâ„™â¬“™“À¬Õ¥µ“‡æ◊ËÕ≈¥
§«“¡‡§√’¬¥∑’ËÕ“®‡°‘¥®“°°“√µ√«®·≈–Õ“® àßº≈µàÕ√–∫∫
‚¥¬√«¡¢Õß√à“ß°“¬∑“√°

∑—Èßπ’È ‰¥â¡’∫∑§«“¡·°â ‰¢∑â“¬À≈—°‡°≥±åπ’È„π‡√◊ËÕß¢Õß
Õ“¬ÿ§√√¿å¢Õß∑“√°∑’Ë§«√‰¥â√—∫°“√µ√«® screening «à“§«√
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®–‡ªìπ∑’ËπâÕ¬°«à“ À√◊Õ‡∑à“°—∫ 30  —ª¥“Àå ·∑π∑’Ë®–‡ªìπ 32
 —ª¥“Àå ‚¥¬‰¡à‰¥â¡’‡Àµÿº≈ª√–°Õ∫°“√·°â ‰¢π’È1

 ”À√—∫‡°≥±å‡¥‘¡¢Õßªï §.». 2001 π—Èπ·π–π”„Àâµ√«®
µ“‡æ◊ËÕ§âπÀ“¿“«– ROP „π∑“√°∑’Ë¡’πÈ”Àπ—°·√°§≈Õ¥πâÕ¬
°«à“ 1,500 °√—¡ À√◊ÕÕ“¬ÿ§√√¿åπâÕ¬°«à“À√◊Õ‡∑à“°—∫ 28  —ª¥“Àå
À√◊Õ„π∑“√°∑’Ë¡’πÈ”Àπ—°·√°§≈Õ¥Õ¬Ÿà√–À«à“ß 1,500 ∂÷ß 2,000
°√—¡ ·≈–¡’ clinical unstable2

2. °“√µ√«®§«√∑”‚¥¬®—°…ÿ·æ∑¬å∑’Ë¡’§«“¡√Ÿâ·≈–
ª√– ∫°“√≥å„π°“√µ√«®¿“«– ROP ‚¥¬„™â‡°≥±å°“√
ª√–‡¡‘π‚√§µ“¡ ùùThe International Classification of ROP
Revisitedûû5 ¢Õßªï §.». 2005  à«π‡°≥±å°“√ screening
‡°à“¢Õßªï §.». 2001 π—ÈπÕâ“ßÕ‘ßµ“¡ ùùThe International
Classification of  ROPûû6 ¢Õßªï §.». 1984 ́ ÷Ëß∑â“¬∫∑§«“¡
π’È®–¡’°“√°≈à“«∂÷ß¢âÕ·µ°µà“ß√–À«à“ß 2 ‡°≥±åπ’È

3. °“√æ‘®“√≥“µ√«®µ“§√—Èß·√°π—Èπ¢÷ÈπÕ¬Ÿà°—∫Õ“¬ÿ
§√√¿å·√°‡°‘¥¢Õß∑“√° (gestational age) ·≈–Õ“¬ÿ®√‘ß¢Õß
∑“√° (post-conceptional age) ́ ÷ËßÀ¡“¬∂’ßÕ“¬ÿ§√√¿å·√°
‡°‘¥ (gestational age) √«¡°—∫Õ“¬ÿÀ≈—ß‡°‘¥¢Õß∑“√° (chro-
nologic age) ‡π◊ËÕß®“°‡ªìπ∑’Ë√Ÿâ«à“∑“√°∑’Ë‡°‘¥°àÕπ°”Àπ¥
¬‘Ëß¡“°®–¬‘Ëß„™â‡«≈“„π°“√‡°‘¥ ROP ¬‘Ëßπ“π¢÷Èπ7 ‚¥¬¢âÕ¡Ÿ≈
 ”À√—∫™à«ß‡«≈“„π°“√µ√«®µ“§√—Èß·√°¥—ß„πµ“√“ß∑’Ë 1 π’È
¡“®“°°“√»÷°…“ Multicenter Trial of Cryotherapy for
ROP ·≈– Light Reduction in ROP8-9 ´÷Ëß¡’ 99% confi-
dence  ”À√—∫°“√µ√«®§âπÀ“ pretreshold ROP

 ”À√—∫‡°≥±å°“√ screening ªï §.». 20012 π—Èπ
§≈â“¬§≈÷ß°—π·µà¡‘‰¥â·®°·®ß‡ªìπµ“√“ß‡À¡◊Õπ‡°≥±å≈à“ ÿ¥
‚¥¬·π–π”„Àâµ√«®µ“§√—Èß·√°‡¡◊ËÕ∑“√°¡’Õ“¬ÿÀ≈—ß§≈Õ¥∑’Ë
√–À«à“ß 4 ∂÷ß 6  —ª¥“Àå À√◊Õ∑’ËÕ“¬ÿ®√‘ß√–À«à“ß 31 ∂÷ß 33
 —ª¥“Àå Õ¬à“ß„¥Õ¬à“ßÀπ÷Ëß∑’Ë∂÷ß∑’À≈—ß

4. ‡°≥±å°“√µ√«®µ‘¥µ“¡ (follow-up examination)
¡’¥—ßπ’È

ë µ√«®µ‘¥µ“¡∑’Ë 1  —ª¥“ÀåÀ√◊ÕπâÕ¬°«à“
- stage 1 À√◊Õ 2 ROP, zone I
- stage 3 ROP, zone II

ë µ√«®µ‘¥µ“¡∑’Ë 1 ∂÷ß 2  —ª¥“Àå
- immature vascularization, zone I
- stage 2 ROP, zone II
- regressing ROP, zone I

ë µ√«®µ‘¥µ“¡∑’Ë 2  —ª¥“Àå
- immature vascularization, zone II
- stage 1 ROP, zone II
- regressing ROP, zone II

ë µ√«®µ‘¥µ“¡∑’Ë 2 ∂÷ß 3  —ª¥“Àå
- immature vascularization in zone III
- stage 1 À√◊Õ 2 ROP, zone III
- regressing ROP, zone III

plus disease À¡“¬∂÷ß ¡’ tortousity ·≈– dilata-
tion ¢Õß‡ âπ‡≈◊Õ¥®Õª√– “∑µ“µ“¡„π√Ÿª∑’Ë 15 ÷́Ëß‡ªìπ

Table 1 Time of First Eye Examination Based on Ges-
tational Age at Birth

22
23
24
25
26
27
28
29
30
31
31

Gestational Age
at Birth (week)

31
31
31
31
31
31
32
33
34
35
36

9
8
7
6
5
4
4
4
4
4
4

Age at Initial Examination (week)
Post menstrual Chronologic

√Ÿª∑’Ë 1 Plus disease (from The International Classifica-
tion for Retinopathy of Prematurity Revisited)5
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 —≠≠“≥‡µ◊Õπ«à“Õ“®¡’ retinopathy ∑’Ë à«π„¥ à«πÀπ÷Ëß·≈–
§«√‰¥â√—∫°“√µ√«®µ‘¥µ“¡Õ¬à“ß„°≈â™‘¥

5. °“√√—°…“ ROP ‚¥¬«‘∏’ ablative treatment „™â
¢âÕ¡Ÿ≈µ“¡ Early treatment for Retinopathy of Prema-
turity10 ·∑π∑’Ë®–„™â‡°≥±å¢Õß threshold ROP (ROP stage
3, zone I À√◊Õ II µ‘¥µàÕ°—π¡“°°«à“À√◊Õ‡∑à“°—∫ 5 clock
hours À√◊Õ√«¡°—π¡“°°«à“ À√◊Õ‡∑à“°—∫ 8 clock hours ·≈–
¡’ plus disease) ‡À¡◊Õπ·µà°àÕπµ“¡‡°≥±åªï §.». 20012

·≈–°“√√—°…“§«√∑”¿“¬„π 72 ™¡. À≈—ß°“√«‘π‘®©—¬
°“√√—°…“µ“¡‡°≥±å¢Õß ETROP ¡’¥—ßπ’È
1) zone I ROP, any stage with plus disease

À√◊Õ
2) zone I ROP, stage 3 without plus disease

À√◊Õ
3) zone III ROP, stage 2 À√◊Õ 3 with plus

disease
6. ≈—°…≥–¢Õß®Õª√– “∑µ“∑’Ë∫àß™’È«à“ “¡“√∂À¬ÿ¥

°“√µ‘¥µ“¡‚√§ ROP1 ¡’¥—ßπ’È
1) zone III retinal vascularization ‚¥¬‰¡à¡’ ROP

„π zone I À√◊Õ II ¡“°àÕπ À“°¡’¢âÕ ß —¬∂÷ß zone ¢Õß
‚√§®“°ºŸâµ√«® À√◊Õ post-conceptional age πâÕ¬°«à“ 35
 —ª¥“Àå Õ“®µâÕß¡’°“√µ√«®µ‘¥µ“¡Õ’°

2) full retinal vascularization
3) post-conceptional age ¡“°°«à“ 45  —ª¥“Àå

‚¥¬‰¡à¡’≈—°…≥–¢Õß ROP À√◊Õ pretreshold ROP ¥”‡π‘π
‚√§Õ¬Ÿà

4) regression ¢Õß ROP ‚¥¬∑’Ë®–µâÕß‰¡à¡’ à«π
∑’Ë active Õ¬Ÿà

7. °“√ ◊ËÕ “√√–À«à“ß·æ∑¬åÀ√◊Õ∫ÿ§≈“°√∑“ß°“√
·æ∑¬å°—∫ºŸâª°§√Õß¢ÕßºŸâªÉ«¬‡°’Ë¬«°—∫°“√µ√«®µ“„π∑“√°∑’Ë
§≈Õ¥°àÕπ°”Àπ¥π—Èπ‡ªìπ ‘Ëß ”§—≠ ·æ∑¬å·≈–∫ÿ§≈“°√§«√
Õ∏‘∫“¬«à“‚√§ ROP §◊ÕÕ–‰√ °“√¥”‡π‘π‚√§∑’ËÕ“®‡ªìπ‰ª‰¥â
§«“¡ ”§—≠„π°“√µ√«®µ‘¥µ“¡·≈–¿“«–·∑√°´âÕπ∑’ËÕ“®
‡°‘¥¢÷Èπ‰¥â„π‚√§π’È ‡™àπ °“√¡Õß‡ÀÁπ∑’ËÕ“®‰¡àª°µ‘ ¿“«–®Õ
ª√– “∑µ“À≈ÿ¥≈Õ° √«¡∂÷ß‚Õ°“ ∑’Ë®–µâÕß‰¥â√—∫°“√√—°…“
‚¥¬«‘∏’ ablative treatment ∑—ÈßÀ¡¥π’È§«√‰¥â¡’°“√∫—π∑÷°‡ªìπ
≈“¬≈—°…≥åÕ—°…√®“°ºŸâª°§√Õß«à“‰¥â√—∫∑√“∫∂÷ß¢âÕ¡Ÿ≈‡À≈à“π’È
·≈â«1-2

8. °“√µ√«®§√—Èß·√°‡¡◊ËÕ‰√π—Èπ¢÷ÈπÕ¬Ÿà„π§«“¡√—∫º‘¥

™Õ∫¢Õß neonatologist À√◊Õ°ÿ¡“√·æ∑¬åºŸâ¥Ÿ·≈ºŸâªÉ«¬∑’Ë®–
ª√÷°…“„Àâ®—°…ÿ·æ∑¬å¡“µ√«® §«√®—¥„Àâ¡’√–∫∫√—∫°“√ª√÷°…“
·≈–µ√«®µ‘¥µ“¡Õ¬à“ß‡ªìπ√–∫∫ „π°√≥’∑’Ë∑“√°µâÕß¬â“¬ À√◊Õ
ÕÕ°®“°‚√ßæ¬“∫“≈ §«√¡’°“√ ◊ËÕ “√‡√◊ËÕß°“√ àßµàÕºŸâªÉ«¬
√–À«à“ß®—°…ÿ·æ∑¬å§π·√°∂÷ß°ÿ¡“√·æ∑¬å§π·√° °ÿ¡“√·æ∑¬å
§π·√°∂÷ß°ÿ¡“√·æ∑¬åºŸâ√—∫°“√ àßµàÕ √«¡∑—Èß®“°°ÿ¡“√·æ∑¬å
∂÷ß®—°…ÿ·æ∑¬å§π„À¡à∑’Ë®–¥Ÿ·≈µàÕÕ¬à“ß‡ªìπ√–∫∫ πÕ°®“°π’È
°ÿ¡“√·æ∑¬å·≈–®—°…ÿ·æ∑¬å§«√µ√–Àπ—°∂÷ßªí≠À“‡°’Ë¬«°—∫µ“
∑’Ë ◊∫‡π◊ËÕß¡“®“°°“√‡°‘¥°àÕπ°”Àπ¥¢Õß∑“√°·≈–®“°¿“«–
ROP ∑’ËÕ“®¡’º≈µàÕ°“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬„πÕπ“§µ·≈–·®âß
ºŸâª°§√Õß„Àâ∑√“∫ ‡™àπ strabismus, amblyopia, cataract,
refractive error ´÷Ëß¡’§«“¡®”‡ªìπµâÕß‰¥â√—∫°“√µ‘¥µ“¡µàÕ
‡π◊ËÕß„π√–¬–¬“«1-2

The International Classification for Retin-
opathy of Prematurity (ICROP) ªï §.». 20052 ·≈–
1984-76,11 ¡’§«“¡‡À¡◊Õπ°—π‡°’Ë¬«°—∫ stage, extension,
location of ROP disease ·µà¬—ß¡’§«“¡·µ°µà“ßÕ’° 3
ª√–‡¥Áπ¥—ßπ’È

1. aggressive - posterior ROP (AP-ROP) ´÷Ëß
‡ªìπ ROP ∑’Ë¡’§«“¡√ÿπ·√ß¡“°°«à“ª°µ‘ ¡’°“√¥”‡π‘π‚√§
√«¥‡√Á« ·≈–∫“ß§√—Èß‰¡à¡’°“√¥”‡π‘π‚√§·∫∫§àÕ¬‡ªìπ§àÕ¬‰ª
®“° stage 1 ∂÷ß 513 ≈—°…≥–¢Õß‚√§π’È§◊Õ¡—°‡°‘¥∑’Ëµ”·Àπàß
posterior location „π zone I À√◊Õ posterior zone II ¡—°
¡’ plus disease Õ¬à“ß™—¥‡®π∑—Èß 4 guadrants ‚¥¬∑’Ë‰¡à
‡ªìπ —¥ à«π°—∫ peripheral retinopathy Õ“®¡’ shunting
vessels ‚¥¬‰¡à®”‡ªìπµâÕß‡ªìπ∑’Ë√Õ¬‡™◊ËÕ¡µàÕ√–À«à“ß vas-
cular ·≈– avascular retina12 Õ“®· ¥ß„Àâ‡ÀÁπ·µà flat
network of neovascularization ´÷Ëß¬“°µàÕ°“√ —ß‡°µ

2. pre-plus disease À¡“¬∂÷ß°“√¡’ vascular dila-
tation ·≈– tortousity ∑’Ë¡’√–¥—∫§«“¡√ÿπ·√ß¬—ß‰¡à∂÷ß plus
disease ·µàÕ“®¡’°“√¥”‡π‘π‚√§µàÕ‡ªìπ plus disease ‰¥â
¡“° ®÷ß¡’§«“¡®”‡ªìπ„π°“√≈ß∫—π∑÷°‰«â‡æ◊ËÕª√–‚¬™πå ”À√—∫
°“√µ√«®µ‘¥µ“¡Õ¬à“ß„°≈â™‘¥ ¢≥–π’È ‰¥â¡’À≈“¬°“√»÷°…“
æ¬“¬“¡°“√ª√–‡¡‘π√–¥—∫¢—Èπ§«“¡√ÿπ·√ß¢Õß pre-plus
disease14-16 Õ¬à“ß‰√°Á¥’¬—ß‰¡à¡’‡°≥±å∑’Ë·πàπÕπ„πªí®®ÿ∫—π

3. °“√À“¢Õ∫‡¢µ∑“ß temporal ¢Õß zone I π—Èπ
 “¡“√∂æ‘®“√≥“‚¥¬„™â‡≈π å 25 À√◊Õ 28 diopters ¥Ÿ®Õ
ª√– “∑µ“‚¥¬„Àâ¢—È«ª√– “∑µ“π—ÈπÕ¬Ÿà∑’Ë¢Õ∫¢Õß field of
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view  à«π¢Õ∫Õ’°∑“ßÀπ÷Ëß®–‡ªìπ temporal extent ¢Õß
zone I

 √ÿª
‡°≥±å°“√µ√«®§—¥°√Õß¿“«– ROP ¡’§«“¡ ”§—≠
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∫√√≥“∏‘°“√·∂≈ß

®—°…ÿ‡«™ “√‡≈à¡π’È “¡“√∂ÕÕ°‰¥â„°≈â‡§’¬ß°—∫∑’Ë§«√®–‡ªìπ ∑—Èßπ’ÈµâÕß¢Õ¢Õ∫§ÿ≥‡æ◊ËÕπ ¡“™‘°∑’Ë‰¥â àß∫∑§«“¡¡“ „π‡≈à¡π’È
‰¥â‡æ‘Ë¡∫∑§«“¡∑’Ë‡√’¬°«à“ ‡≈à“ Ÿà°—πøíß (Letter to Editor) ∑—Èßπ’È‡æ◊ËÕ‡æ‘Ë¡‚Õ°“ „Àâ‡æ◊ËÕπ®—°…ÿ·æ∑¬å∑’Ë∑”ß“π„π™ÿ¡™π ‰¥â¡’‚Õ°“ 
 àß∫∑§«“¡∑’ËÕ“®‡ªìπ≈—°…≥–√“¬ß“πºŸâªÉ«¬∑’Ëπ“πÊ ‡®Õ„π∑âÕß∑’Ë¢Õßµπ ¢≥–∑’Ë‚√ß‡√’¬π·æ∑¬åÕ“®‡®ÕÕ¬Ÿàª√–ª√“¬ À√◊Õ‡§¬
¡’√“¬ß“π¡“°—π¡“°·≈â« ·≈–‡æ◊ËÕπ®—°…ÿ·æ∑¬å Õÿµ à“Àå§âπ§«â“À“¢âÕ¡Ÿ≈‚√§‰«â À√◊Õ‰¥âæ—≤π“«‘∏’°“√ºà“µ—¥„À¡àÊ ‰¥â‡¢’¬π‡≈à“
 Ÿà°—π ´÷Ëß®–‰¡àµâÕß‡¢’¬π·∫∫π‘æπ∏åµâπ©∫—∫ §◊Õ‰¡àµâÕß¡’ abstract ¿“…“Õ—ß°ƒ… «‘∏’°“√ À√◊Õ«‘®“√≥å‚¥¬≈–‡Õ’¬¥ „Àâ‡¢’¬π
·∫∫®¥À¡“¬ À√◊Õ∫—π∑÷°‡≈à“‡√◊ËÕß ́ ÷Ëß°Õß∫√√≥“∏‘°“√®–æ‘®“√≥“§«“¡‡À¡“– ¡µàÕ‰ª „π‡≈à¡π’È¡’∫∑§«“¡∑’ËÀ≈“°À≈“¬ ‡™àπ
°“√∑”ºà“µ—¥µâÕ°√–®°„π™ÿ¡™π ∑—Èß®“°∑’Ë ‚§√“™ ·≈–∑’Ë ÿæ√√≥∫ÿ√’ ´÷Ëß‰«â„™âæ‘®“√≥“À“§«“¡‡À¡“– ¡¢Õß·µà≈–·Ààß
°“√ºà“µ—¥µâÕ‡π◊ÈÕ √à«¡°—∫„™â¬“À¬Õ¥∑’Ëº ¡ “√ mitomicin-C ¢Õß§ÿ≥À¡Õ ‰™¬ ‘∑∏‘Ï ∑’ËÕ¬Ÿà ÿ‰Àß‚°≈° ∑’Ë‰¥â∑”ß“π«‘®—¬π’È ·¡â
Õ¬Ÿà„π ∂“π°“√≥å¢Õß‡Àµÿ‰¡àª°µ‘∑“ß¿“§„µâ √“¬ß“πº≈°“√ºà“µ—¥πÈ”«ÿâπµ“„πºŸâªÉ«¬‡∫“À«“π‡¢â“®Õµ“¢Õß‚√ßæ¬“∫“≈»‘√‘√“™
°“√„™â°≈âÕß∂à“¬¿“æ®Õµ“‡æ◊ËÕ™à«¬«‘π‘®©—¬¿“«–‡∫“À«“π‡¢â“®Õµ“ ∫∑øóôπøŸ«‘™“°“√‡√◊ËÕß °≈‰°¢Õß‡≈π å·°â«µ“‡∑’¬¡™π‘¥
¡Õß„°≈â ¡Õß‰°≈ ·≈–‡√◊ËÕß Update Screening Examination for Retinopathy of Prematurity   à«π¿“æª°‡ªìπ√Ÿª
OCT (Optical Coherence Tomography) ¢ÕßºŸâªÉ«¬®Õ√—∫¿“æ™—¥∫«¡ (central serous retinopathy) „πºŸâªÉ«¬§π‰∑¬
‡ªìπ√“¬ß“π®“° ¢Õπ·°àπ ·≈–∑â“¬ ÿ¥µâÕß¢Õ· ¥ß§«“¡Õ“≈—¬°—∫°“√®“°‰ª¢Õß®—°…ÿ·æ∑¬å 2 ∑à“π ∑à“π·√°‡ªìπ§π‰∑¬
§◊Õ »“ µ√“®“√¬å ™ÿ¥ Õ¬Ÿà «— ¥‘Ï ·≈– Professor Robert W. Hollenhorst, M.D.

°Õß∫√√≥“∏‘°“√

The Thai Journal of Ophthalmology
®—°…ÿ‡«™ “√



162

°Õß∫√√≥“∏‘°“√¢Õ· ¥ß§«“¡Õ“≈—¬°—∫°“√®“°‰ª¢Õß»“ µ√“®“√¬åπ“¬·æ∑¬å™ÿ¥ Õ¬Ÿà «— ¥‘Ï ∑à“π‡°‘¥‡¡◊ËÕ«—π∑’Ë 13

°√°Æ“§¡ æ.». 2460 ∑’Ë®—ßÀ«—¥µ“° ‰¥â‡¢â“°“√»÷°…“·æ∑¬å∑’Ë§≥–·æ∑¬»“ µ√å »‘√‘√“™æ¬“∫“≈ ª√–¡“≥ªï æ.». 2477 ‡¡◊ËÕ

®∫À≈—° Ÿµ√ ‰¥â√—∫‡≈◊Õ°„Àâ‡ªìπ·æ∑¬åª√–®”∫â“π»—≈¬°√√¡ √–À«à“ßªï æ.». 2482-3 ·≈–¡’‚Õ°“ ¥Ÿ·≈ºŸâªÉ«¬∑—Èß »—≈¬»“ µ√å

µ“ ÀŸ §Õ ®¡Ÿ° µàÕ¡“‰¥â√—∫°“√∫√√®ÿ∑”ß“π‡ªìπÕ“®“√¬åÕ¬Ÿà¿“§«‘™“»—≈¬»“ µ√å √–À«à“ßªï æ.». 2484-7 ‚¥¬‡ªìπÀπà«¬ µ“ ÀŸ

§Õ ®¡Ÿ°  —ß°—¥¿“§«‘™“»—≈¬»“ µ√å ·≈–‡¡◊ËÕ¡’°“√µ—Èß¿“§«‘™“ µ“ ÀŸ §Õ ®¡Ÿ° ®÷ß¬â“¬¡“Õ¬Ÿà√–À«à“ßªï æ.». 2488-2515 ‚¥¬

¡’»“ µ√“®“√¬åπ“¬·æ∑¬å·¥ß °“≠®π“√—≥¬å »“ µ√“®“√¬åπ“¬·æ∑¬åæ√ «√“‡«™™å »“ µ√“®“√¬åπ“¬·æ∑¬å™ÿ¥ Õ¬Ÿà «— ¥‘Ï

3 ∑à“π‡ªìπºŸâ∫ÿ°‡∫‘° µàÕ¡“¡’°“√®—¥µ—Èß¿“§«‘™“®—°…ÿ«‘∑¬“·¬°ÕÕ°¡“ ®÷ß¬â“¬¡“Õ¬Ÿà¿“§«‘™“®—°…ÿ«‘∑¬“µ—Èß·µàªï æ.». 2516-20

§√∫‡°…’¬≥√“™°“√ À≈—ß‡°…’¬≥∑à“π¬—ß‡ªìπÕ“®“√¬åæ‘‡»…„Àâ°—∫¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ µ√å‚√ßæ¬“∫“≈√“¡“∏‘∫¥’

∑à“π‡§¬‰ª¥Ÿß“πÀ≈“¬·Ààß∑“ß¥â“π®—°…ÿ«‘∑¬“ ∑’Ëª√–‡∑» À√—∞Õ‡¡√‘°“√–À«à“ßªï æ.». 2498-9 „π∫—π∑÷°¢Õß∑à“π ‰¥â‡¢’¬π∂÷ß

°“√ºà“µ—¥‡ª≈’Ë¬π°√–®°µ“ ∑’Ë∑à“π‡√’¬°«à“ °√–®°Àπâ“ªí¥≈Ÿ°µ“‰«â„πªï æ.». 2499 ∑à“π‰¥â∂÷ß·°àÕπ‘®°√√¡¥â«¬‚√§‰µ«“¬

‡√◊ÈÕ√—ßÀ≈—ß®“°‡¢â“√—∫°“√√—°…“„π‚√ßæ¬“∫“≈√“¡“∏‘∫¥’‰¥â√–¬–Àπ÷Ëß ‡¡◊ËÕ«—π∑’Ë 13 æƒ»®‘°“¬π æ.». 2550 √«¡  ‘√‘Õ“¬ÿ

90 ªï π—∫‡ªìπ°“√ Ÿ≠‡ ’¬∫Ÿ√æ“®“√¬å∑’Ë¡’æ√–§ÿ≥µàÕ®—°…ÿ·æ∑¬å‰∑¬∑—Èßª«ß
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Õ”≈“Õ“≈—¬

°Õß∫√√≥“∏‘°“√

Professor Robert W. Hollenhorst, MD:
®—°…ÿ·æ∑¬åºŸâ∫ÿ°‡∫‘°„π “¢“«‘™“ª√– “∑®—°…ÿ (Neuro-ophthalmology)

‡°‘¥‡¡◊ËÕ«—π∑’Ë 12  ‘ßÀ“§¡ ªï §.». 1913 ∑’Ë‡¡◊Õß Saint Cloud ¡≈√—∞ Minnesota ª√–‡∑» À√—∞Õ‡¡√‘°“ ∑à“π®∫°“√
»÷°…“ª√‘≠≠“µ√’®“°¡À“«‘∑¬“≈—¬ Saint John ·≈– “¢“·æ∑¬»“ µ√å®“° ¡À“«‘∑¬“≈—¬ Minnesota

À≈—ß®∫°“√»÷°…“ „π™à«ß ß§√“¡‚≈°§√—Èß∑’Ë Õß‰¥â¡’‚Õ°“ √—∫√“™°“√∑À“√‚¥¬ªØ‘∫—µ‘Àπâ“∑’Ë„πÀπà«¬·æ∑¬å∑À“√´÷Ëß
ªØ‘∫—µ‘°“√Õ¬Ÿà„π§“∫ ¡ÿ∑√·ª´‘øî° ®π‰¥â√—∫√“ß«—≈ bronze star ®“°§«“¡·πà«·πà ·≈–∑ÿà¡‡∑„π°“√ªØ‘∫—µ‘ß“π∑“ß¥â“π°“√
·æ∑¬å„π√–À«à“ß°“√ Ÿâ√∫À≈“¬§√—Èß„πª√–‡∑»π‘«°‘π’ ·≈–øî≈‘ªªîπ å

Dr.Hollenhorst ‰¥â‡√‘Ë¡∑”ß“π„π∞“π–®—°…ÿ·æ∑¬å „πªï §.». 1946 ∑’Ë‡¡‚¬§≈‘π‘° ®π°√–∑—Ëß‰¥âµ”·Àπàß »“ µ√“®“√¬å
∑’Ë§≥–·æ∑¬»“ µ√å‡¡‚¬ ∑à“π‡§¬‡ªìπ ¡“™‘°·≈–°√√¡°“√¢ÕßÀπà«¬ß“π∑“ß¥â“π°“√·æ∑¬åÀ≈“¬·Ààß √«¡∂÷ß°“√‡ªìππ“¬°
 ¡“§¡®—°…ÿ·æ∑¬åÕ‡¡√‘°—π ·≈–√Õßª√–∏“π¢Õß American Board of Ophthalmology πÕ°®“°π’È∑à“π¬—ß‰¥â√—∫√“ß«—≈
prestigious Howe Medal ®“° AOS „πªï §.».1986

Dr.Hollenhorst ‡ªìπºŸâÀπ÷Ëß∑’Ë√à«¡°àÕµ—Èß‚§√ß°“√ ”√«® “¬µ“ ·≈–°“√‰¥â¬‘π„π‡¥Á°°àÕπ«—¬‡√’¬π„π¡≈√—∞ Minnesota
·≈–√—∫‡ªìπ®—°…ÿ·æ∑¬å∑’Ëª√÷°…“„Àâ·°à Minnesota State Services for the Blind ´÷Ëß®“°°“√Õÿ∑‘»µ—«„Àâ°—∫ —ß§¡Õ¬à“ßµàÕ
‡π◊ËÕß ¡≈√—∞ Minnesota ®÷ß‰¥â¡’°“√ª√–°“»„Àâ «—π∑’Ë 24  ‘ßÀ“§¡ 1991 ‡ªìπ«—π Dr.Robert Hollenhorst Day

Dr.Hollenhorst ¡’º≈ß“π«‘®—¬∑“ß¥â“π°“√·æ∑¬åÕ¬ŸàÀ≈“¬‡√◊ËÕß ·≈–¡’º≈ß“π«‘®—¬∑’Ë‡ªìπ∑’Ë√Ÿâ®—°°—π‚¥¬∑—Ë«‰ª §◊Õ°“√§âπ
æ∫ Hollenhorst Plaque ́ ÷Ëß‡ªìπº≈÷°‚§‡≈ ‡µÕ√Õ≈ ∑’Ëæ∫Õ¬Ÿà„πÀ≈Õ¥‡≈◊Õ¥¢Õß®Õµ“ Õ—π‡ªìπµ—«∫àß∫Õ°∂÷ß§«“¡‡ ’Ë¬ß„π°“√‡°‘¥
stroke ·≈–ªí≠À“∑“ß√–∫∫‰À≈‡«’¬π‚≈À‘µÕ◊ËπÊ

Dr.Hollenhorst ‡°…’¬≥„πªï §.». 1979 À≈—ß®“°π—Èπ‰¥â„™â™’«‘µÀ≈—ß‡°…’¬≥∑’Ë Brainerd Lakes ·≈–¬â“¬°≈—∫‰ª∑’Ë
Rochester „πªï §.». 1996 ∑à“π¡’æ’ËπâÕß∑—ÈßÀ¡¥ 5 §π ¿√√¬“¢Õß∑à“π™◊ËÕ Alice Nolan Holenhorst ¡’∫ÿµ√ 5 §π À≈“π 21
§π ·≈– ‡À≈π 13 §π

Dr.Hollenhorst ‡ ’¬™’«‘µ „π«—¬ 94 ªï ‡¡◊ËÕ«—πæƒÀ— ∑’Ë 10 ¡°√“§¡ 2008 ≥ ‡¡◊Õß Rochester
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§”·π–π” ”À√—∫ºŸâ àß∫∑§«“¡®—°…ÿ‡«™ “√

ª√–‡¿∑¢Õß∫∑§«“¡
µ’æ‘¡æå∫∑§«“¡ª√–‡¿∑µà“ßÊ §◊Õ π‘æπ∏åµâπ©∫—∫ (original article) √“¬ß“πºŸâªÉ«¬ (case report) ‡∑§π‘§°“√∑”À—µ∂°“√

(surgical technique) ∫∑§«“¡øóôπøŸ«‘™“°“√ (review article) ∫∑§«“¡®“°°“√ª√–™ÿ¡ª°‘≥°– ∫∑∫√√≥“∏‘°“√ ®¥À¡“¬∂÷ß
∫√√≥“∏‘°“√·≈–∫∑§«“¡ª√–‡¿∑Õ◊Ëπ∑’Ë‡À¡“– ¡ ∫∑§«“¡∑’Ë àß¡“„Àâæ‘®“√≥“‡æ◊ËÕµ’æ‘¡æå„π ç®—°…ÿ‡«™ “√é µâÕß‰¡à‡§¬µ’æ‘¡æå À√◊Õ
Õ¬Ÿà„π√–À«à“ß°“√æ‘®“√≥“‡æ◊ËÕµ’æ‘¡æå„π«“√ “√Õ◊Ëπ

°“√‡µ√’¬¡µâπ©∫—∫
1. °“√æ‘¡æåµâπ©∫—∫ „™â°√–¥“…æ‘¡æå¢π“¥ 21.5 ´¡. x 28 ´¡. x 8.5 π‘È« (11 π‘È«) (A4)  æ‘¡æåÀπâ“‡¥’¬«
2. Tille pages „Àâ àß∑—Èß¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ… ‚¥¬·µà≈–¿“…“ª√–°Õ∫¥â«¬À—«¢âÕ‡√◊ËÕß‡√’¬ß≈”¥—∫π’È

2.1 ™◊ËÕ‡√◊ËÕß
2.2 ™◊ËÕºŸâπ‘æπ∏å ∑—Èß™◊ËÕµ—«·≈–™◊ËÕ °ÿ≈ æ√âÕ¡∑—Èß§ÿ≥«ÿ≤‘
2.3 ‡√◊ËÕß¬àÕ (Abstract) ∂â“∫∑§«“¡∑’Ë‡ªìπ¿“…“Õ—ß°ƒ… ‡√◊ËÕß¬àÕ¿“…“Õ—ß°ƒ…‰¡à‡°‘π 150 §” ·≈–¬àÕ¿“…“‰∑¬‰¡à‡°‘π 300

§” ∂â“∫∑§«“¡∑’Ë‡ªìπ¿“…“‰∑¬„Àâ‡√◊ËÕß¬àÕ¿“…“‰∑¬·≈–¿“…“Õ—ß°ƒ…‰¡à‡°‘πÕ¬à“ß≈– 150 §”
2.4 √–∫ÿ Key words À√◊Õ short phrases 2-5 §”
2.5 √–∫ÿ°“√‰¥â√—∫Õπÿ¡—µ‘®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π§πÀ√◊Õ™◊ËÕÕ◊Ëπ∑’Ë¡’Àπâ“∑’Ë§≈â“¬°—π(∂â“¡’)
2.6  ∂“π∑’Ë∑”ß“π

3. ‡π◊ÈÕ‡√◊ËÕß·≈–°“√„™â¿“…“
3.1 π‘æπ∏åµâπ©∫—∫ √“¬ß“πºŸâªÉ«¬ ·≈–‡∑§π‘§°“√ºà“µ—¥ „™â¿“…“‰∑¬À√◊Õ¿“…“Õ—ß°ƒ…°Á‰¥â
3.2 ∫∑§«“¡π‘æπ∏åµâπ©∫—∫ ª√–°Õ∫¥â«¬∫∑π” (introduction) «‘∏’°“√ (methods) º≈ (results) «‘®“√≥å (discussion)

∫∑¢Õ∫§ÿ≥ (acknowledgements) ‡Õ° “√Õâ“ßÕ‘ß (references) µ“√“ß (tables) ·≈–¿“æ (figures)
3.3 ∫∑§«“¡ª√–‡¿∑Õ◊Ëπ °“√‡√’¬ßÀ—«¢âÕ¢Õß‡π◊ÈÕ‡√◊ËÕß„Àâæ‘®“√≥“µ“¡§«“¡‡À¡“– ¡
3.4 °“√„™â¿“…“ °“√„™â¿“…“‰∑¬„Àâ¬÷¥À≈—°¢Õßæ®π“πÿ°√¡©∫—∫√“™∫—≥±‘µ¬ ∂“π ‰¡à„™â‡§√◊ËÕßÀ¡“¬«√√§µÕπ °“√
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√Ÿª ’∑â“¬‡≈à¡

Figure 1  OCT findings in patients with CSCR.
A: Simple CSCR, B: CSCR with subretinal precipitate, C: CSCR with RPE irregularity,
D: CSCR with RPE protrusion, E: PED inside CSCR, F: PED outside CSCR
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