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Abstract

Objective: To determine an optimum amount of re-treatment of the macular grid laser photocoagulation for
clinically significant macular edema (CSME) in improving the functional and anatomical responses.

Design: Retrospective consecutive case series

Methods: Medical records of diabetic patients with CSME between January 2004 and December 2006 were
reviewed. The patients who had undergone macular grid laser photocoagulation were included in the study.
The main outcomes were improvement in vision and flattening of central retinal thickness after the end of
each laser treatment session.

Results: Two-hundred and fifty-one medical records were reviewed. One-hundred and ninety six eyes were
eligible to the study. The number of eyes that received macular grid laser photocoagulation once (group A),
twice (group B) and thrice (group C) were 115, 71 and 10 respectively. The visual outcome and macular
thickness significantly improved from the baseline in all groups after first treatment. (p <0.05) After the
second treatment (group B and C), the visual improvement and macular thickness were significantly better
than before re-treatment. (p <0.001) However, in group C, there was not significant change in both visual
outcome and macular thickness after the third treatment. (p >0.05) No serious complication from the laser
photocoagulation was observed in this study.

Conclusion: A single re-treatment of macular grid photocoagulation should be considered to improve both
visual acuity and anatomical outcomes in diabetic patient with CSME. An additional decrease in macular
thickness may not be significantly achieved beyond the second laser re-treatment. Thai J Ophthalmol 2008;
January-June 22(1): 69-76.

Keywords: clinically significant macular edema (CSME), macular grid photocoagulation, foveal thickness,
diabetic mellitus
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‡∫“À«“π
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Original Article/π‘æπ∏åµâπ©∫—∫

¿“§®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“≈—¬ ß¢≈“π§√‘π∑√å Õ.À“¥„À≠à ®. ß¢≈“

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“À“®”π«π§√—Èß∑’Ë‡À¡“– ¡„π°“√√—°…“¿“«–®ÿ¥√—∫¿“æ∫«¡®“°‡∫“À«“π (clinically significant
macular edema, CSME) ‚¥¬°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ (macular grid photocoagulation)

√–‡∫’¬∫«‘∏’°“√«‘®—¬: °“√«‘®—¬‡™‘ß«‘‡§√“–Àå·∫∫¬âÕπÀ≈—ß

«‘∏’°“√: ‡°Á∫¢âÕ¡Ÿ≈ºŸâªÉ«¬‡∫“À«“π∑’Ë‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ«à“¡’¿“«–®ÿ¥√—∫¿“æ∫«¡®“°‡∫“À«“π ·≈–‰¥â√—∫°“√√—°…“¥â«¬
°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ „π‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å¬âÕπÀ≈—ß 3 ªï (¡°√“§¡ æ.». 2547- ∏—π«“§¡ æ.». 2549) ‚¥¬
‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ºŸâªÉ«¬ ‰¥â·°à Õ“¬ÿ ‡æ» ‚√§ª√–®”µ—«Õ◊ËπÊ ™π‘¥‡∫“À«“π √–¬–‡«≈“∑’Ë‡ªìπ‡∫“À«“π √–¥—∫ “¬µ“ §à“
§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ∑—Èß°àÕπ·≈–À≈—ß√—°…“

º≈°“√»÷°…“: ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±å∑—Èß ‘Èπ®”π«π 251 µ“ ºŸâªÉ«¬ 55 µ“ ∂Ÿ°µ—¥ÕÕ°®“°°“√»÷°…“‡π◊ËÕß®“°¡’‡≈◊Õ¥ÕÕ°„ππÈ”
«ÿâπ≈Ÿ°µ“ ·≈–®Õµ“≈Õ°®“°‡∫“À«“π ºŸâªÉ«¬∑’Ë‡À≈◊Õ 196 µ“ ‰¥â√—∫°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ ®”π«π 1 §√—Èß (°≈ÿà¡ A)  2
§√—Èß (°≈ÿà¡ B) ·≈– 3 §√—Èß (°≈ÿà¡ C) ‡ªìπ®”π«π 115 µ“  71 µ“ ·≈– 10 µ“ µ“¡≈”¥—∫ ∑—Èß 3 °≈ÿà¡ ¡’√–¥—∫ “¬µ“·≈–
§«“¡Àπ“∫√‘‡«≥®ÿ¥√—∫¿“æ™—¥À≈—ß¬‘ß‡≈‡´Õ√å§√—Èß·√°¥’¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ·≈–æ∫«à“°“√¬‘ß‡≈‡´Õ√å§√—Èß∑’Ë 2 (∑—Èß°≈ÿà¡ B ·≈–
C) ™à«¬„Àâ√–¥—∫ “¬µ“·≈–§«“¡Àπ“∫√‘‡«≥®ÿ¥√—∫¿“æ™—¥¥’¢÷Èπ‰¥âÕ’°Õ¬à“ß¡’π—¬ ”§—≠ (P <0.001) ·µà°“√¬‘ß‡≈‡´Õ√å´È”‡ªìπ
§√—Èß∑’Ë 3 (°≈ÿà¡ C) °≈—∫‰¡à¡’º≈™à«¬‡æ‘Ë¡‡µ‘¡ (P >0.05) ∑—Èßπ’È ‰¡àæ∫¿“«–·∑√°´âÕπ®“°°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ

 √ÿª: °“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ„πºŸâªÉ«¬∑’Ë¡’®ÿ¥√—∫¿“æ∫«¡®“°‡∫“À«“π ∑”„Àâ√–¥—∫ “¬µ“¥’¢÷Èπ·≈–®ÿ¥√—∫¿“æ ¬ÿ∫∫«¡
≈ß‰¥âÕ¬à“ß¡’π—¬ ”§—≠ ‚¥¬ “¡“√∂¬‘ß‡≈‡´Õ√å´È”‰¥âÕ’° 1 §√—Èß À“°¬—ß‰¡à¬ÿ∫∫«¡‡∑à“∑’Ë§«√®“°§√—Èß·√° ·µà°“√¬‘ß‡≈‡´Õ√å´È”
§√—Èß∑’Ë 2 ‰¡à¡’º≈¬ÿ∫∫«¡‡æ‘Ë¡¢÷Èπ ®—°…ÿ‡«™ “√ 2551; ¡°√“§¡-¡‘∂ÿπ“¬π 22(1): 69-76.

ª∞¡“ ¿Ÿ√¬“ππ∑™—¬, æ.∫.
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∫∑π”
‚√§‡∫“À«“π‡ªìπ‚√§∑’Ëæ∫‰¥â∫àÕ¬„πª√–‡∑»‰∑¬·≈–

∑—Ë«‚≈° ‚¥¬¡’√“¬ß“π®“° The Center for Disease Con-
trol (CDC) ª√–¡“≥«à“ ™“«Õ‡¡√‘°—π∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“
‡ªìπ‚√§‡∫“À«“π 18.2 ≈â“π§π ¡’ª√–¡“≥ 5.2 ≈â“π§π
‰¡à√Ÿâµ—«¡“°àÕπ«à“‡ªìπ‡∫“À«“π1-2 „πª√–‡∑»‰∑¬¡’ºŸâªÉ«¬
‡∫“À«“π‡æ‘Ë¡¢÷Èπ∑ÿ°ªï‚¥¬ æ∫«à“„πªï æ.». 2537 ¡’ºŸâªÉ«¬
‡∫“À«“π 50,000 √“¬ µàÕ¡“„π æ.». 2547 ºŸâªÉ«¬‡∫“À«“π
‡æ‘Ë¡¢÷Èπ∂÷ß 5 ‡∑à“ §◊Õ 250,000 √“¬ ·≈–ºŸâ∑’Ë‰¡à√Ÿâµ—««à“‡ªìπ
‡∫“À«“π¡’∂÷ß 44.1%

‚√§‡∫“À«“π∑’Ë‡ªìπ¡“√–¬–‡«≈“π“π À√◊Õ¡’°“√§«∫§ÿ¡
√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥‰¥â ‰¡à¥’ ¡—°∑”„Àâ‡°‘¥¿“«–·∑√°´âÕπ∑’Ë
 ”§—≠∑“ß®—°…ÿ«‘∑¬“§◊Õ ‡∫“À«“π¢÷Èπ®Õª√– “∑µ“ æ∫‰¥â
ª√–¡“≥ 10.1% ¢ÕßºŸâªÉ«¬∑—ÈßÀ¡¥∑’Ë‡°‘¥¿“«–·∑√°´âÕπ
®“°‡∫“À«“π3 ´÷Ëß‡ªìπ “‡Àµÿ ”§—≠¢Õß ¿“«–µ“∫Õ¥„π
ª√–‡∑»‰∑¬ ·≈–∑—Ë«‚≈° ‚¥¬„πª√–‡∑»Õÿµ “À°√√¡°≈à“«
‰¥â«à“‡ªìπ “‡ÀµÿÀ≈—°¢ÕßÕÿ∫—µ‘°“√≥åµ“∫Õ¥√“¬„À¡àÊ „π
ª√–™“°√Õ“¬ÿ 20-74 ªï4 ¥—ßπ—Èπ∂â“‰¡à‰¥â√—∫°“√√—°…“À√◊Õ‰¥â
√—∫°“√√—°…“∑’Ë‰¡à∂Ÿ°µâÕß ºŸâªÉ«¬Õ“®®–µ“∫Õ¥À√◊Õ Ÿ≠‡ ’¬
 “¬µ“‰ªµ≈Õ¥™’«‘µ

„πªï §.». 1979 ‰¥â¡’°“√»÷°…“æ∫¢âÕ¥’¢Õß°“√„™â
‡≈‡´Õ√å™π‘¥Õ“√å°Õπ√—°…“ºŸâªÉ«¬‡∫“À«“π‡¢â“®Õµ“ µàÕ¡“„πªï
§.». 19855-6 ®÷ß¡’°“√„™â‡≈‡´Õ√å¬‘ß√Õ∫®ÿ¥√—∫¿“æ (macular
grid laser photocoagulation) „πºŸâªÉ«¬∑’Ë¡’®ÿ¥√—∫¿“æ∫«¡
®“°‡∫“À«“π‡¢â“®Õµ“ (clinically significant diabetic
macular edema, CSME) º≈ª√“°Ø«à“ °“√„™â√—°…“‚¥¬
°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ ®–™à«¬≈¥°“√ Ÿ≠‡ ’¬ “¬µ“
√–¥—∫ª“π°≈“ß (moderate visual loss) ≈ß ≈¥Õ—µ√“¢Õß
°“√‡°‘¥®ÿ¥√—∫¿“æ∫«¡®“°‡∫“À«“π‡¢â“®Õª√– “∑µ“Õ¬à“ß
∂“«√ ·≈–¡’°“√ Ÿ≠‡ ’¬≈“π “¬µ“®“°‡≈‡´Õ√å‡æ’¬ß‡≈Á°πâÕ¬

®“°ªï §.». 19917-10 ‡ªìπµâπ¡“ ‰¥â¡’°“√»÷°…“
ª√– ‘∑∏‘¿“æ¢Õß°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ „πºŸâªÉ«¬∑’Ë¡’
®ÿ¥√—∫¿“æ∫«¡ ®“°‡∫“À«“π‡¢â“®Õª√– “∑µ“∑’Ë¡’√–¥—∫§«“¡

√ÿπ·√ßµà“ßÊ°—π º≈ª√“°Ø«à“ °“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ
πÕ°®“°®–≈¥°“√ Ÿ≠‡ ’¬ “¬µ“√–¥—∫ª“π°≈“ß‰¥â·≈â« ¬—ß
∑”„Àâ¡’√–¥—∫ “¬µ“¥’¢÷Èπ√–¥—∫æÕ„™â (moderate visual gain)
 “¡“√∂≈¥§«“¡‡ ’Ë¬ßµàÕ °“√‡°‘¥°“√ Ÿ≠‡ ’¬ “¬µ“√–¥—∫
√ÿπ·√ß (severe visual loss) À√◊Õ§à“ “¬µ“·¬à°«à“ 5/200
‰¥â‡≈Á°πâÕ¬

®“°°“√»÷°…“∑’Ëºà“πÊ ¡“ ·¡â®–∑√“∫«à“°“√¬‘ß‡≈‡´Õ√å
√Õ∫®ÿ¥√—∫¿“æ„Àâº≈¥’„πºŸâªÉ«¬∑’Ë¡’¿“«–®ÿ¥√—∫¿“æ∫«¡®“°
‡∫“À«“π‡¢â“®Õµ“ ·µà¬—ß‰¡à¡’°“√»÷°…“∑’Ë· ¥ß«à“§«√¬‘ß
‡≈‡´Õ√å°’Ë§√—Èß ®÷ß®–∑”„Àâ®ÿ¥√—∫¿“æ¬ÿ∫∫«¡ À√◊Õ¡’√–¥—∫ “¬µ“
¥’¢÷Èπ§ÿâ¡§à“∑’Ë®–¬‘ß‡æ‘Ë¡‡µ‘¡ °“√»÷°…“«‘®—¬π’È®÷ß‡°‘¥¢÷Èπ‡æ◊ËÕ®–
À“®”π«π§√—Èß∑’Ë‡À¡“– ¡¢Õß°“√¬‘ß‡≈‡´Õ√å ‡æ◊ËÕ„Àâ ‰¥â
ª√–‚¬™πåÀ√◊Õ§à“√–¥—∫ “¬µ“∑’ËµâÕß°“√ Ÿß ÿ¥ ‚¥¬æ‘®“√≥“
®“°√–¥—∫ “¬µ“ (functional outcome) §«∫§Ÿà ‰ª°—∫
≈—°…≥–∑“ß°“¬¿“æ¢Õß®Õª√– “∑µ“ (structural out-
come) ∑’Ë¬ÿ∫∫«¡≈ß ‡æ◊ËÕ‡ªìπª√–‚¬™πå„π°“√π”¢âÕ¡Ÿ≈¡“„™â
„π°“√ª√–‡¡‘π·≈–µ—¥ ‘π„®„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’®ÿ¥√—∫¿“æ
∫«¡®“°‡∫“À«“π‡¢â“®Õµ“‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¡“°¬‘Ëß¢÷Èπ

«‘∏’°“√»÷°…“
ºŸâ«‘®—¬‰¥â∑”°“√√«∫√«¡¢âÕ¡Ÿ≈¬âÕπÀ≈—ß®“°·øÑ¡‡«™

√–‡∫’¬πºŸâªÉ«¬πÕ°¢ÕßºŸâªÉ«¬∑’Ë¡’¿“«–®ÿ¥√—∫¿“æ∫«¡®“°
‡∫“À«“π‡¢â“®Õµ“ ∑ÿ°‡æ» ·≈–∑ÿ°°≈ÿà¡Õ“¬ÿ∑’Ë ‰¥â√—∫°“√
√—°…“¥â«¬°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ ‚¥¬„™â‡§√◊ËÕß‡≈‡´Õ√å
(green laser ¬’ËÀâÕ IRIDEX ∫√‘…—∑ IRIDEX Corporation.
Mountain Vein, California, USA) ≥ ‚√ßæ¬“∫“≈ ß¢≈“
π§√‘π∑√å ·≈–‰¡à‡§¬‰¥â√—∫°“√√—°…“®Õµ“¥â«¬«‘∏’Õ◊Ëπ„¥¡“°àÕπ
µ—Èß·µà‡¥◊Õπ¡°√“§¡ æ.». 2547 ∂÷ß‡¥◊Õπ∏—π«“§¡ æ.». 2549
‚¥¬¡’‡°≥±å„π°“√‡≈◊Õ°ºŸâªÉ«¬ (Inclusion criteria) ¥—ßµàÕ‰ªπ’È

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§®ÿ¥√—∫¿“æ∫«¡®“°
‡∫“À«“πµ“¡§”®”°—¥§«“¡¢Õß ETDRS5,8 ´÷Ëß¡’À≈—°‡°≥±å
¥—ßµ“√“ß∑’Ë 1

Table 1  Diagnostic criteria for CSME

1. Retinal edema located at or within 500 microns of the center of the macula
2. Hard exudates at or within 500 microns of the center if associated with thickening of the adjacent retina
3. A zone of thickening larger than 1 disc area if located within 1 disc diameter of the center of the macula
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‡°≥±å§—¥ÕÕ° (Exclusion criteria):
1. ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§®ÿ¥√—∫¿“æ∫«¡

®“° “‡ÀµÿÕ◊ËπÊ
2. ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§®ÿ¥√—∫¿“æ∫«¡

®“°‡∫“À«“π ·µà‡§¬‰¥â√—∫°“√√—°…“«‘∏’Õ◊Ëπ„¥¡“°àÕπ
3. ºŸâªÉ«¬∑’Ë‡°‘¥¿“«–·∑√°´âÕπ®“°µ—«‚√§¢≥–‡¢â“

√—∫°“√√—°…“ ‡™àπ ‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπµ“
4. ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ºà“µ—¥µ“ ‡™àπ ºà“µ—¥µâÕ°√–®°

πÈ”«ÿâπµ“ ®Õª√– “∑µ“ ‡ªìπµâπ
5. ºŸâªÉ«¬µ—Èß§√√¿å
√«∫√«¡¢âÕ¡Ÿ≈ºŸâªÉ«¬¥—ßµàÕ‰ªπ’È
1. ¢âÕ¡Ÿ≈∑—Ë«‰ª ‰¥â·°à ‡æ» ‡™◊ÈÕ™“µ‘ Õ“¬ÿ ª√–«—µ‘

‚√§„π§√Õ∫§√—« ‚√§ª√–®”µ—«Õ◊ËπÊ ª√–‡¿∑¢Õß‡∫“À«“π
√–¬–‡«≈“°“√‡ªìπ‡∫“À«“π ·≈–Õ“¬ÿ¢≥–∑’Ë ‰¥â√—∫°“√
«‘π‘®©—¬‚√§

2. √–¥—∫ “¬µ“ (visual acuity, VA) ¥â«¬·ºàπªÑ“¬
Snellen À√◊Õ ETDRS ®–π”¢âÕ¡Ÿ≈¡“·ª≈ßÀπà«¬„ÀâÕ¬Ÿà„π
√Ÿª¢Õß logMAR (logarithm of Minimum Angle of
Resolution)

3. §à“§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ (foveal thickness)
µ—Èß·µà°“√µ√«® §√—Èß·√°®π∂÷ß§√—Èß ÿ¥∑â“¬ ¥â«¬‡§√◊ËÕß opti-
cal coherence tomography (OCT) (STATUS model
3000 ∫√‘…—∑ Carl Ziess Meditec Inc. Dublin, California,
USA)

4. ®”π«π§√—Èß¢Õß°“√¬‘ß‡≈‡´Õ√å‡¡◊ËÕ ‘Èπ ÿ¥°“√‡°Á∫
¢âÕ¡Ÿ≈ ‚¥¬·∫àß‡ªìπ 3 °≈ÿà¡ ‰¥â·°à °≈ÿà¡ A §◊ÕºŸâªÉ«¬∑’Ë‰¥â√—∫
°“√¬‘ß‡≈‡´Õ√å‡æ’¬ß§√—Èß‡¥’¬« °≈ÿà¡ B §◊ÕºŸâªÉ«¬∑’Ë‰¥â√—∫°“√
¬‘ß‡≈‡´Õ√å 2 §√—Èß (¬‘ß´È” 1 §√—Èß) ·≈–°≈ÿà¡ C §◊ÕºŸâªÉ«¬∑’Ë
‰¥â√—∫°“√¬‘ß‡≈‡´Õ√å 3 §√—Èß (¬‘ß´È” 2 §√—Èß) ‚¥¬§à“‡©≈’Ë¬§√—Èß
∑’Ë 1: spot size 100 microns, power 90 mW, duration
0.1 «‘π“∑’ ®”π«ππ—¥ 102 spots §√—Èß∑’Ë 2: spot size 100
microns, power 80 mW, duration 0.1 «‘π“∑’ ®”π«ππ—¥
96 spots §√—Èß∑’Ë 3: spot size 100 microns, power 80
mW, duration 0.1 «‘π“∑’ ®”π«ππ—¥ 92 spots

µ—«™’È«—¥„π°“√ª√–‡¡‘πº≈°“√√—°…“ §◊Õ
1. °“√‡ª≈’Ë¬π¢Õß√–¥—∫ “¬µ“ (functional out-

come) °àÕπ·≈–À≈—ß°“√√—°…“
2. ≈—°…≥–∑“ß°“¬¿“æ (structural outcome)  °àÕπ

·≈–À≈—ß°“√√—°…“‚¥¬ª√–‡¡‘π®“°

a. ≈—°…≥–®Õª√– “∑µ“ (fundus appearance) ∑’Ë
‰¥â®“°¢âÕ¡Ÿ≈∑’Ë∫—π∑÷°„π‡«™√–‡∫’¬π

b. §«“¡Àπ“¢Õß»Ÿπ¬å°≈“ß®ÿ¥√—∫¿“æ (central foveal
thickness) ®“°°“√µ√«®¥â«¬‡§√◊ËÕß optical coherence
tomography (OCT)11,12

π”º≈∑’Ë‰¥â¡“§”π«≥∑“ß ∂‘µ‘‚¥¬„™â Chi-square,
Wilcoxon Signed-Rank Test ·≈– Logistic regression
analysis ‚¥¬„™â§à“ p-value ∑’ËπâÕ¬°«à“ 0.05 ∂◊Õ«à“¡’π—¬
 ”§—≠∑“ß ∂‘µ‘

º≈°“√»÷°…“
ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±å ¡’®”π«π∑—ÈßÀ¡¥ 251 µ“  ·µàºŸâªÉ«¬

55 µ“ ∂Ÿ°µ—¥ÕÕ°®“°°“√»÷°…“‡π◊ËÕß®“°‡°‘¥¿“«–·∑√°´âÕπ
§◊Õ ¡’‡≈◊Õ¥ÕÕ°„ππÈ”«ÿâπ≈Ÿ°µ“  ·≈–®Õµ“≈Õ°®“°‡∫“À«“π
‡À≈◊ÕºŸâªÉ«¬ 196 µ“ ¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬‰¥â·°à Õ“¬ÿ ‡æ»
™π‘¥¢Õß‡∫“À«“π √–¬–‡«≈“∑’Ë‡ªìπ‡∫“À«“π ·≈–‚√§ ª√–®”
µ—«Õ◊ËπÊ · ¥ß„πµ“√“ß∑’Ë 2 ‚¥¬ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√¬‘ß‡≈‡´Õ√å
√Õ∫®ÿ¥√—∫¿“æ ®”π«π 1 §√—Èß (°≈ÿà¡ A) 2 §√—Èß (°≈ÿà¡ B)
·≈– 3 §√—Èß (°≈ÿà¡ C) ¡’®”π«π 115 µ“  71 µ“ ·≈– 10 µ“
µ“¡≈”¥—∫

 ”À√—∫§à“‡©≈’Ë¬¢Õß√–¥—∫ “¬µ“®“°®”π«πºŸâªÉ«¬∑—Èß
196 µ“ ‡∑à“°—∫ 0.826 (logMAR) ·≈–§à“‡©≈’Ë¬§«“¡Àπ“
¢Õß®ÿ¥√—∫¿“æ°àÕπ¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ®“°®”π«πºŸâªÉ«¬
180 µ“ ‡∑à“°—∫ 296.9 microns √–¬–‡«≈“‡©≈’Ë¬¢Õß°“√
¬‘ß‡≈‡´Õ√å§√—Èß∑’Ë 2 Õ¬Ÿà∑’Ë 2.8 ‡¥◊ÕπÀ≈—ß°“√¬‘ß‡≈‡´Õ√å§√—Èß·√°
·≈–√–¬–‡«≈“‡©≈’Ë¬¢Õß°“√¬‘ß‡≈‡´Õ√å§√—Èß∑’Ë 3 Õ¬Ÿà∑’Ë 5.5 ‡¥◊Õπ
À≈—ß®“°¬‘ß‡≈‡´Õ√å§√—Èß·√° ‚¥¬„π°≈ÿà¡ A ¡’§à“√–¥—∫ “¬µ“
·≈–§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ‡©≈’Ë¬°àÕπ°“√√—°…“‡∑à“°—∫ 0.59
·≈– 265 microns µ“¡≈”¥—∫  °≈ÿà¡ B ¡’√–¥—∫ “¬µ“
·≈–§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ‡©≈’Ë¬‡∑à“°—∫ 1.02 ·≈– 321
microns µ“¡≈”¥—∫  ·≈–°≈ÿà¡ C ¡’√–¥—∫ “¬µ“·≈–§«“¡
Àπ“¢Õß®ÿ¥√—∫¿“æ‡©≈’Ë¬‡∑à“°—∫ 1.15 ·≈– 350 microns µ“¡
≈”¥—∫ ®“°¢âÕ¡Ÿ≈æ◊Èπ∞“π¢ÕßºŸâªÉ«¬ ‰¡à«à“®–‡ªìπ‡æ» ‡™◊ÈÕ™“µ‘
Õ“¬ÿ ª√–‡¿∑¢Õß‡∫“À«“π √–¬–‡«≈“°“√‡ªìπ‡∫“À«“π  À√◊Õ
‚√§ª√–®”µ—«√à«¡Õ◊ËπÊ ‰¡àæ∫«à“¡’ªí®®—¬„¥∑’Ë¡’§«“¡ —¡æ—π∏å
°—∫§à“√–¥—∫ “¬µ“·≈–§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ°àÕπ°“√
√—°…“Õ¬à“ß¡’π—¬ ”§—≠ (µ“√“ß∑’Ë 3)

º≈°“√‡ª≈’Ë¬π·ª≈ß√–¥—∫ “¬µ“‡©≈’Ë¬·≈–§«“¡Àπ“
¢Õß®ÿ¥√—∫¿“æÀ≈—ß¬‘ß‡≈‡´Õ√å · ¥ß„πµ“√“ß∑’Ë 4 ´÷ËßÀ≈—ß



73°“√»÷°…“®”π«π§√—Èß∑’Ë‡À¡“– ¡„π°“√„™â‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æºŸâªÉ«¬®ÿ¥√—∫¿“æ∫«¡®“°‡∫“À«“π

%

Table 2  Patients demographic data

EyesStudy factors

1. Age

2. Sex

3. Underlying diseases

4. Duration

5. Type of DM

<60 years
>60 years
Male
Female
HT
Dyslipidemia
CRF
None
0-5 years
>5 years
1
2

126
70
100
96
66
16
34
80
72
124
57
139

64.3
35.7
51.0
49.0
33.7
8.1
17.3
40.9
38
62
29.1
70.9

HT = hypertension, CRF = chronic renal failure, DM = diabetic mellitus

Table 3  Identify correlation between study factors, pre-operative visual acuity and macular thickness

1. Sex
Male
Female

2. Age
<60 years
> = 60 years

3. Duration
0-5 years
> 5 years

4. Type of DM
1
2

5. Underlying diseases
CRF
HT
Dyslipidemia
None

<1.00

65 (33.2)
59 (30.1)

86 (43.9)
46 (23.5)

40 (20.4)
81 (41.3)

41 (20.9)
83 (42.3)

23 (11.7)
44 (22.4)
7 (3.6)

55 (28.1)

>1.00

35 (17.9)
37 (18.9)

40 (20.4)
24 (12.2)

32 (16.3)
43 (21.9)

16 (8.2)
56 (28.6)

11 (5.6)
37 (18.9)
9 (4.6)

25 (12.8)

0.249

0.762

0.414

0.306

.461

Study factors
Preoperative VA; logMAR

unit (%)
P-value

Pre-operative macular
thickness; microns (%)

P-value

0.373

0.335

0.120

0.964

0.1020

<300

60 (33.3)
57 (31.7)

80 (44.4)
40 (22.2)

40 (22.2)
80 (44.4)

32 (17.8)
82 (45.6)

23 (12.8)
40 (22.2)
7 (3.9)

48 (26.7)

>300

35 (19.4)
28 (15.6)

34 (18.9)
26 (14.4)

27 (15.0)
33 (18.3)

16 (8.9)
50 (27.8)

11 (6.1)
22 (12.2)
9 (5.0)

20 (11.1)

VA = visual acuity
(Chi-square test, P <0.05)
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®“°‰¥â√—∫°“√¬‘ß‡≈‡´Õ√å·≈â« ºŸâªÉ«¬∑ÿ°°≈ÿà¡¡’√–¥—∫ “¬µ“
·≈–§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ‡©≈’Ë¬¥’¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ‚¥¬
„π°≈ÿà¡ A ´÷Ëß¡’√–¥—∫ “¬µ“æ◊Èπ∞“π°àÕπ°“√√—°…“§àÕπ¢â“ß
¥’Õ¬Ÿà·≈â«  °“√¬‘ß‡≈‡´Õ√å‡æ’¬ß§√—Èß‡¥’¬« “¡“√∂∑”„Àâ®Õµ“
¬ÿ∫∫«¡·≈–¡’√–¥—∫ “¬µ“¥’¢÷Èπ®“°°àÕπ√—°…“‰¥âÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ ‚¥¬§à“√–¥—∫ “¬µ“·≈–§«“¡Àπ“¢Õß®ÿ¥√—∫
¿“æÀ≈—ß°“√√—°…“‡∑à“°—∫ 0.37 ·≈– 197 microns µ“¡≈”¥—∫
(P = 0.005 ·≈– 0.030 µ“¡≈”¥—∫) ·≈–∂â“æ‘®“√≥“√–À«à“ß
°≈ÿà¡∑’Ë¡’°“√¬‘ß‡≈‡´Õ√å´È” (°≈ÿà¡ B ·≈– C) æ∫«à“„π°≈ÿà¡ B
´÷Ëß¡’°“√¬‘ß‡≈‡´Õ√å´È” 1 §√—Èß  °“√¬‘ß‡≈‡´Õ√å§√—Èß∑’Ë 2 π’È®–
™à«¬„Àâ¡’√–¥—∫ “¬µ“¥’¢÷Èπ ·≈–®ÿ¥√—∫¿“æ¬ÿ∫∫«¡‰¥â‡æ‘Ë¡¢÷Èπ

Õ¬à“ß¡’π—¬ ”§—≠®“°°“√¬‘ß§√—Èß·√° ‚¥¬§à“√–¥—∫ “¬µ“·≈–
§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æÀ≈—ß°“√√—°…“‡∑à“°—∫ 0.66 ·≈– 208
microns µ“¡≈”¥—∫ (P <0.001)  à«π„π°≈ÿà¡ C °“√¬‘ß
‡≈‡´Õ√å§√—Èß∑’Ë 3 ‰¡à™à«¬‡æ‘Ë¡§«“¡·µ°µà“ß¢Õß√–¥—∫ “¬µ“
À√◊Õ°“√¬ÿ∫∫«¡Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ®“°§√—Èß∑’Ë 2 ‚¥¬
§à“√–¥—∫ “¬µ“·≈–§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æÀ≈—ß°“√√—°…“
‡∑à“°—∫ 0.85 ·≈– 237 microns µ“¡≈”¥—∫ (P = 0.875
·≈– P = 0.374 µ“¡≈”¥—∫) ¥—ßµ“√“ß∑’Ë 4 πÕ°®“°π’È ‰¡à
æ∫«à“ ¡’ªí®®—¬„¥∑’Ë¡’º≈µàÕ√–¥—∫ “¬µ“·≈–§«“¡Àπ“¢Õß
®ÿ¥√—∫¿“æÀ≈—ß°“√√—°…“Õ¬à“ß¡’π—¬ ”§—≠ ¥—ßµ“√“ß∑’Ë 5 ®“°
°“√»÷°…“ ‰¡àæ∫¿“«–·∑√°´âÕπ®“°°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥
√—∫¿“æ„π√–À«à“ß°“√√—°…“

Table 4  Identify correlation between pre and post-operative VA, macular thickness.

A
B

C

0.59
1.02
0.91
1.15
1.00
0.86

0.37
0.91
0.66
1.00
0.86
0.85

0.030
0.006
<0.001
0.010
0.004
0.374

Study Group
PRE-OP VA
(Logmar)

POST-OP VA
(Logmar)

PRE-OP Macu-
lar Thickness
(Microns)

P-value

0.005
0.080
<0.001
0.069
0.004
0.875

265
321
276
350
286
245

197
276
208
286
245
237

(Wilcoxon Signed-Rank Test, P <0.05)

P-value
POST-OP VA
Macular Thick-
ness (Microns)

1st time
2nd time
1st time
2nd time
3rd time

Table 5 Logistic regression to identify factors associated with postoperative visual acuity (VA) and post-operative
macular thickness improvement at 3 months.

1. Sex

2. Age

3. Duration

4. Type of DM

5. Underlying diseases

0.79
(0.19-3.37)

0.44
(0.13-1.54)

0.40
(1.23-1.29)

0.44
(0.13-1.54)

1.10
(0.31-3.91)

0.775

0.201

0.126

0.201

0.663

Study factors
VA at 3 months,

OR (95% CI)
P-value

macular thickness at 3
months, OR (95% CI)

P-value

1.19
(0.30-4.72)

0.98
(0.29-3.26)

0.56
(0.20-1.57)

0.98
(0.29-3.26)

0.43
(0.14-1.30)

0.805

0.967

0.272

0.967

0.134

(Logistic regression analysis, P <0.05)
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«‘®“√≥å
¿“«–®ÿ¥√—∫¿“æ∫«¡®“°‡∫“À«“π‡ªìπæ¬“∏‘ ¿“æ∑’Ë

æ∫‰¥â∫àÕ¬ ·≈–‡ªìπ “‡Àµÿ∑’Ë∑”„Àâ√–¥—∫  “¬µ“≈¥≈ß13 ‡ªÑ“
À¡“¬°“√¢Õß°“√√—°…“ §◊Õ „Àâ¡’°“√¡Õß‡ÀÁπ∑’Ë¥’¢÷Èπ ·≈–
ªÑÕß°—π¿“«–·∑√°´âÕπ∑’Ë®–∑”„Àâ√–¥—∫ “¬µ“∑’Ë·¬à≈ß‰¥â„π
Õπ“§µ14

„πªí®®ÿ∫—π°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ¬—ß‡ªìπ«‘∏’
¡“µ√∞“π„π°“√√—°…“¢—Èπ·√° ·µàÕ“®‡°‘¥¿“«–·∑√°´âÕπ
‡™àπ °√–®°µ“∂≈Õ° ‡≈◊Õ¥ÕÕ°∑’Ë®Õµ“ ¬‘ß‡≈‡´Õ√å‚¥π®ÿ¥
√—∫¿“æ (fovea) ·≈– late choroidal neovascularization15

‰¥â∫â“ß ·¡â®–‡°‘¥„πÕÿ∫—µ‘°“√≥å∑’ËµË”
‡¡◊ËÕæ‘®“√≥“√–¥—∫ “¬µ“À≈—ß¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ

º≈°“√»÷°…“π’Èæ∫«à“‰¥âº≈ §≈â“¬°—∫°“√»÷°…“Õ◊ËπÊ5-9,15-16 ‚¥¬
√–¥—∫ “¬µ“∑’Ë¥’¢÷Èπ æ∫«à“°≈ÿà¡∑’Ë¡’√–¥—∫ “¬µ“·≈–§«“¡Àπ“
¢Õß®ÿ¥√—∫¿“æ°àÕπ°“√¬‘ß‡≈‡´Õ√å∑’Ë§àÕπ¢â“ß¥’ (°≈ÿà¡ A) ®–
„Àâº≈¢Õß°“√√—°…“¥’°«à“°≈ÿà¡∑’Ë¡’√–¥—∫ “¬µ“·≈–§«“¡Àπ“
¢Õß®ÿ¥√—∫¿“æ°àÕπ°“√¬‘ß‡≈‡´Õ√å∑’Ë·¬à°«à“ (°≈ÿà¡ B ·≈– C)
·≈–‰¡àµâÕß°“√°“√¬‘ß‡≈‡´Õ√å´È” „π°≈ÿà¡∑’ËµâÕß¬‘ß‡≈‡´Õ√å´È”
1 §√—Èß (°≈ÿà¡ B) æ∫«à“ ∂÷ß·¡â°“√¬‘ß‡≈‡´Õ√å§√—Èß·√°®–„Àâ
º≈∑’Ë¥’¢÷Èπ∑—Èß§à“√–¥—∫ “¬µ“·≈–§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ
°Áµ“¡ ·µà∂â“§à“√–¥—∫ “¬µ“·≈–§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ
¬—ß‰¡à¥’æÕ °“√¬‘ß‡≈‡´Õ√å´È”Õ’° 1 §√—Èß‡ªìπ°“√‡ √‘¡„Àâº≈∑’Ë
¥’¢÷ÈπÕ’° (additional effect) ∑—Èß§à“√–¥—∫ “¬µ“·≈–§«“¡
Àπ“¢Õß®ÿ¥√—∫¿“æÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

°“√¬‘ß‡≈‡´Õ√å´È” 2 §√—Èß (°≈ÿà¡ C) º≈°“√¬‘ß‡≈‡´Õ√å
2 §√—Èß·√°„Àâº≈∑’Ë¥’¢÷Èπ §≈â“¬°—∫°≈ÿà¡ B ·µà‡¡◊ËÕæ‘®“√≥“∂÷ß
º≈°“√¬‘ß‡≈‡´Õ√å´È”§√—Èß∑’Ë 2 (√«¡ 3 §√—Èß) ·¡â®–‡∑’¬∫°—∫
√–¥—∫ “¬µ“·≈–§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ°àÕπ¬‘ß‡≈‡´Õ√å
·≈â«æ∫«à“ „Àâº≈∑’Ë¥’¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘°Áµ“¡  °“√
¬‘ß‡≈‡´Õ√å´È”§√—Èß∑’Ë 2 ‡∑’¬∫°—∫º≈°“√¬‘ß‡≈‡´Õ√å´È”§√—Èß∑’Ë 1
°≈—∫‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ · ¥ß«à“‰¡à¡’ addi-
tional effect ¢Õß°“√¬‘ß‡≈‡´Õ√å´È” 2 §√—Èß  “‡Àµÿ∑’Ë∑”„Àâ
°“√¬‘ß‡≈‡´Õ√å´È” 2 §√—Èß‰¡à‰¥âº≈∑’Ë¥’¢÷Èππ—Èπ ¬—ß‰¡à¡’¢âÕ √ÿª∑’Ë
™—¥‡®π ·µà¡’¢âÕ —ππ‘…∞“π«à“Õ“®‡ªìπ‡æ√“–°“√¬‘ß´È”À≈“¬
§√—ÈßÕ“®‡°‘¥ laser-induced structural damage17 À√◊Õ
Õ“®‡ªìπ°≈ÿà¡∑’Ë¡’§«“¡√ÿπ·√ß¢Õß®ÿ¥√—∫¿“æ∫«¡®“°‡∫“À«“π
‚¥¬æ◊Èπ∞“π¡“°°«à“°≈ÿà¡Õ◊ËπÕ¬Ÿà·≈â«

°“√√—°…“‚√§®ÿ¥√—∫¿“æ∫«¡®“°‡∫“À«“π πÕ°®“°
°“√„™â‡≈‡´Õ√å‡ªìπ°“√√—°…“¢—Èπæ◊Èπ∞“π·≈â« ¬—ß¡’°“√√—°…“
‡ √‘¡Õ◊ËπÊ Õ’°À≈“¬«‘∏’ ‡™àπ °“√©’¥¬“§Õµ‘‚§ ‡µ’¬√Õ¬¥å„π
πÈ”«ÿâπ≈Ÿ°µ“ (intravitreal triamcinolone, IVTA)18  À√◊Õ¬“
°≈ÿà¡∑’Ë™à«¬¬—∫¬—Èß°“√ßÕ°„À¡à¢Õß‡ âπ‡≈◊Õ¥ (anti-vascular
endothelial growth factor, anti-VEGF)19 ´÷Ëß¡’√“¬ß“π
«à“„Àâº≈¥’„π°“√¬ÿ∫∫«¡¢Õß®ÿ¥√—∫¿“æ‰¥â‡™àπ°—π „π§«“¡‡ÀÁπ
¢ÕßºŸâ«‘®—¬ ∑’Ë‰¥â®“°°“√»÷°…“π’È ·π–π”„ÀâºŸâªÉ«¬∑’Ë‰¥â√—∫°“√
«‘π‘®©—¬«à“‡ªìπ®ÿ¥√—∫¿“æ∫«¡®“°‡∫“À«“π ∑’Ë‰¥â√—∫°“√√—°…“
¡“·≈â«¥â«¬°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ∂÷ß 2 §√—Èß·≈â«¬—ß
‰¡à¥’¢÷Èπ „Àâ‡ √‘¡°“√√—°…“¥â«¬«‘∏’Õ◊ËπµàÕ‰ª

¢âÕ®”°—¥¢Õßß“π«‘®—¬π’È §◊Õ «‘∏’°“√¬‘ß‡≈‡´Õ√å ·≈–
§«“¡™”π“≠¢Õß·æ∑¬åºŸâ¬‘ß‡≈‡´Õ√å·µà≈–§π ºŸâªÉ«¬∑’Ë‰¥â√—∫
°“√√—°…“‚¥¬°“√¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æ„π·µà≈–°≈ÿà¡¡’
®”π«π·µ°µà“ß°—π ‚¥¬‡©æ“–°≈ÿà¡ C ¡’·§à 10 √“¬ ́ ÷Ëß§àÕπ
¢â“ßπâÕ¬Õ“®¡’º≈µàÕ°“√§‘¥§”π«≥∑“ß ∂‘µ‘‰¥â πÕ°®“°π’È
°“√»÷°…“‡ªìπ°“√‡°Á∫¢âÕ¡Ÿ≈·∫∫¬âÕπÀ≈—ß ®÷ß¡’¢âÕ¡Ÿ≈∫“ß à«π
¢“¥À“¬‰ª æ∫«à“°“√«—¥§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ¥â«¬ OCT
‰¡à‰¥â∑”∑ÿ°§√—Èß∑’Ë¡“√—∫°“√µ√«® ·µàÕ¬à“ß‰√°Á¥’¢âÕ¡Ÿ≈ OCT
∑’Ë¢“¥À“¬‰ª‡ªìπ‡æ’¬ß·§à à«ππâÕ¬ §◊Õ 16 √“¬ ®“°ºŸâªÉ«¬
∑—ÈßÀ¡¥ 196 √“¬ (√âÕ¬≈– 8.16) ·≈–‡¡◊ËÕæ‘®“√≥“√–¥—∫
 “¬µ“°—∫√–¥—∫§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ∑’Ë¡’Õ¬Ÿà ¡’§«“¡
 —¡æ—π∏å·∫∫·ª√µ“¡°—π ‡æ√“–©–π—Èπ¢âÕ¡Ÿ≈«—¥§«“¡Àπ“¢Õß
®ÿ¥√—∫¿“æ∑’Ë¢“¥‰ª ‰¡àπà“®–∑”„Àâº≈°“√»÷°…“‡ª≈’Ë¬π·ª≈ß

 √ÿª
®“°°“√»÷°…“π’È ºŸâªÉ«¬∑’Ë‡ªìπ‡∫“À«“π¢÷Èπ®ÿ¥√—∫¿“æ

·π–π”„Àâ¬‘ß‡≈‡´Õ√å√Õ∫®ÿ¥√—∫¿“æµ“¡ ¡“µ√∞“π°“√
√—°…“ª°µ‘ À“°‰¡à¥’¢÷Èπ “¡“√∂¬‘ß´È”‰¥âÕ’°§√—Èß ∂â“¬—ß¡’¿“«–
®ÿ¥√—∫¿“æ∫«¡‡√◊ÈÕ√—ß ·π–π”„Àâ æ‘®“√≥“«‘∏’°“√√—°…“Õ◊ËπÊ
‡ √‘¡µàÕ‰ª ‡π◊ËÕß®“°‡¡◊ËÕæ‘®“√≥“∑—Èß§à“√–¥—∫ “¬µ“·≈–
§à“§«“¡Àπ“¢Õß®ÿ¥√—∫¿“æ °“√¬‘ß‡≈‡´Õ√å´È” 2 §√—Èß ‰¡à¡’
additional therapeutic effect

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥ §ÿ≥¢«—≠™“µ‘ ™Ÿ·°â« ºŸâ™à«¬«‘®—¬¿“§«‘™“

®—°…ÿ«‘∑¬“ ·≈–§ÿ≥‡®√‘≠æ√ ·°â«≈–‡Õ’¬¥ ‡®â“Àπâ“∑’ËÀπà«¬
√–∫“¥«‘∑¬“∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ¥â“π ∂‘µ‘
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