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Hand held Non-Mydriatic Fundus Photogra-
phy for Diabetic Retinopathy Screening

Natiya Khun-in, M.D.
Supaporn Tengtrisorn, M.D.

Abstract:

Introduction: Diabetes mellitus is a major public health problem. Screening for early detection and treatment
of diabetic retinopathy (DR) may improve health care and prevent visual loss.

Objective: To evaluate the sensitivity and specificity of diabetic retinopathy screening using 30 degree field
hand held non-mydriatic fundus images compared with fundus examination by an ophthalmologist.

Design: Prospective diagnostic study

Methods: Eighty eyes of forty diabetic patients without prior treatment for diabetic retinopathy were included
in the study. Thirty-degree field images centered on the optic disc and macula of each eye were photo-
graphed. Then the eyes were dilated and inspected by an ophthalmologist. All images were interpreted and
compared with medical records from the ophthalmologist.

Results: Most of the fundus photographs (85.00%) had excellent to fair quality of the images. The sensitivity
and specificity of the hand held non-mydriatic fundus camera obtaining 30-degree field images were 70.00%
and 94.26% respectively. In the focus of the group of proliferative diabetic retinopathy screening, the
sensitivity and specificity were 100.00% with no false negative or false positive results. There was no
statistical significance of sensitivity and specificity in the subgroup analysis for fundus image quality. The
screening with fundus camera had an advantage over direct inspection for detecting abnormalities in the
macular area toward posterior pole.

Conclusion: The 30-degree field image from a hand held non-mydriatic fundus camera has high sensitivity
and specificity and may be helpful in diabetic retinopathy screening for detecting proliferative diabetic
retinopathy which requires treatment. Thai J Ophthalmol 2008; January-June 22(1): 18-24.
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∫∑§—¥¬àÕ
∫∑π”: ‚√§‡∫“À«“π‡ªìπªí≠À“ “∏“√≥ ÿ¢∑’Ë ”§—≠ °“√µ√«®§—¥°√Õß‚√§‡∫“À«“π‡¢â“®Õµ“ (diabetic retinopathy; DR)
‡æ◊ËÕ«‘π‘®©—¬·≈–„Àâ°“√√—°…“µ—Èß·µà√–¬–‡√‘Ë¡·√°®– “¡“√∂ ¬°√–¥—∫§ÿ≥¿“æ™’«‘µ·≈–ªÑÕß°—π°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ¢ÕßºŸâªÉ«¬
‡∫“À«“π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
«—µ∂ÿª√– ß§å: »÷°…“À“§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß¿“æ∂à“¬®“°°≈âÕß∂à“¬¿“æ®Õµ“·∫∫¡◊Õ∂◊Õ ‚¥¬‰¡à¢¬“¬¡à“πµ“ §«“¡
°«â“ß¢Õß¿“æª√–¡“≥ 30 Õß»“¢Õß®Õµ“ „π°“√µ√«®‚√§‡∫“À«“π‡¢â“®Õµ“‡ª√’¬∫‡∑’¬∫°—∫°“√µ√«®‚¥¬®—°…ÿ·æ∑¬å
«‘∏’«‘®—¬: Prospective diagnostic study
«‘∏’°“√: ‡°Á∫¢âÕ¡Ÿ≈°“√µ√«®®Õµ“ºŸâªÉ«¬‡∫“À«“π∑’Ë‰¡à‡§¬‰¥â√—∫°“√√—°…“ DR ¡“°àÕπ®”π«π 40 √“¬ (80 µ“) ‚¥¬∂à“¬¿“æ
®Õµ“¥â«¬°≈âÕß∂à“¬¿“æ®Õµ“·∫∫¡◊Õ∂◊Õ ‚¥¬‰¡à¢¬“¬¡à“πµ“ §«“¡°«â“ß¢Õß¿“æª√–¡“≥ 30 Õß»“¢Õß®Õµ“ ∫√‘‡«≥¢—È«
ª√– “∑µ“·≈–®ÿ¥¿“æ™—¥ ·≈â«¢¬“¬¡à“πµ“µ√«®®Õµ“‚¥¬®—°…ÿ·æ∑¬å ·ª≈º≈¿“æ∂à“¬·≈–‡ª√’¬∫‡∑’¬∫°—∫º≈°“√µ√«®
‚¥¬®—°…ÿ·æ∑¬å
º≈°“√»÷°…“: ºŸâªÉ«¬‡∫“À«“π∑’Ë√—∫°“√µ√«®·≈–∂à“¬¿“æ∑—ÈßÀ¡¥ 40 √“¬ (80 µ“) ‡æ»™“¬ 21 √“¬ (52.20%) ·≈–À≠‘ß
19 √“¬ (47.50%) §ÿ≥¿“æ¢Õß¿“æ∂à“¬ à«π„À≠à (85.00%) Õ¬Ÿà„π√–¥—∫¥’¡“°-æÕ„™â °“√µ√«®‚¥¬®—°…ÿ·æ∑¬åæ∫¡’ DR 10
µ“ (12.50%) ¿“æ®“°°≈âÕß∂à“¬¿“æ®Õµ“·∫∫¡◊Õ∂◊Õ ‚¥¬‰¡à¢¬“¬¡à“πµ“ ¡’§«“¡‰« 70.00% ·≈–§«“¡®”‡æ“– 94.26 %
¡’º≈∫«°≈«ß·≈–º≈≈∫≈«ß 5.71% ·≈– 30.00% µ“¡≈”¥—∫ §à“§«“¡ Õ¥§≈âÕß¢Õß°“√µ√«®∑—Èß Õß«‘∏’‡∑à“°—∫ 0.62 (Kappaûs
value) À“°«‘‡§√“–Àå‡©æ“–°“√µ√«®‚√§‡∫“À«“π‡¢â“®Õµ“™π‘¥√ÿπ·√ß (proliferative diabetic retinopathy; PDR) æ∫
«à“¿“æ∂à“¬¡’§«“¡‰« 100.00% ·≈–§«“¡®”‡æ“– 100.00% ¡’º≈∫«°≈«ß·≈–º≈≈∫≈«ß 0.00% §à“§«“¡ Õ¥§≈âÕß¢Õß
°“√µ√«®∑—Èß Õß·∫∫‡∑à“°—∫ 1.00 °“√«‘‡§√“–Àå„π·µà≈–°≈ÿà¡§ÿ≥¿“æ¢Õß¿“æ∂à“¬ (¥’¡“°-æÕ„™â-‰¡à¥’: excellent-fair-poor)
æ∫«à“¡’§à“§«“¡‰«·≈–§«“¡®”‡æ“–„π°“√µ√«® DR ‰¡à·µ°µà“ß°—π „π·ßà¢Õß°“√µ√«®æ∫§«“¡º‘¥ª°µ‘Õ◊Ëπ ‰¥â·°à ®ÿ¥¢“«∑’Ë
®Õµ“ ‡™àπ drusen ¿“æ∂à“¬µ√«®æ∫§«“¡º‘¥ª°µ‘¢Õß®Õµ“‰¥â¡“°°«à“°“√µ√«®‚¥¬®—°…ÿ·æ∑¬å∑—Èß∫√‘‡«≥®ÿ¥¿“æ™—¥·≈–®Õµ“
 √ÿª: °≈âÕß∂à“¬¿“æ®Õµ“·∫∫¡◊Õ∂◊Õ ‚¥¬‰¡à¢¬“¬¡à“πµ“ §«“¡°«â“ß¢Õß¿“æª√–¡“≥ 30 Õß»“ ¢Õß®Õµ“ ¡’§«“¡‰«·≈–
§«“¡®”‡æ“– Ÿß„π°“√µ√«® PDR Õ“® “¡“√∂„™â„π°“√µ√«®§—¥°√Õß DR ‡æ◊ËÕµ√«®À“ PDR „πºŸâªÉ«¬∑’Ë®”‡ªìπµâÕß‰¥â√—∫
°“√√—°…“Õ¬à“ß‡√àß¥à«π ®—°…ÿ‡«™ “√ 2551; ¡°√“§¡-¡‘∂ÿπ“¬π 22(1): 18-24.
§” ”§—≠: °≈âÕß∂à“¬¿“æ®Õµ“‚¥¬‰¡à¢¬“¬¡à“πµ“, ‚√§‡∫“À«“π‡¢â“®Õµ“

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

 ÿ¿“¿√≥å ‡µÁß‰µ√ √≥å, æ.∫. «.«. (®—°…ÿ«‘∑¬“)
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∫∑π”
‚√§‡∫“À«“π‡¢â“®Õµ“ (Diabetic retinopathy; DR)

‡ªìπ¿“«–·∑√°´âÕπ∑“ßµ“∑’Ë ”§—≠´÷Ëß‡°‘¥¢÷Èπ„πºŸâªÉ«¬‡∫“
À«“π ·≈–‡ªìπ “‡Àµÿ ”§—≠¢Õß°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ„π
°≈ÿà¡ª√–™“°√«—¬∑”ß“π °“√»÷°…“„π À√—∞Õ‡¡√‘°“æ∫«à“ ™“«
Õ‡¡√‘°—π∑’Ë¡’Õ“¬ÿµ—Èß·µà 20 ªï¢÷Èπ‰ª ª√–¡“≥ 29 ≈â“π§π ‰¥â
√—∫°“√«‘π‘®©—¬«à“‡ªìπ‚√§‡∫“À«“π À√◊Õ¡’§«“¡º‘¥ª°µ‘¢Õß
√–¥—∫πÈ”µ“≈„π‡≈◊Õ¥√–À«à“ß°“√Õ¥Õ“À“√1 ́ ÷Ëß°≈ÿà¡ª√–™“°√
‡À≈à“π’È¡’§«“¡‡ ’Ë¬ß∑’Ë®–‡°‘¥ DR µ“¡¡“

°“√¥”‡π‘π‚√§¢Õß DR ·∫àßµ“¡§«“¡√ÿπ·√ß‡ªìπ 2
√–¥—∫

1. Nonproliferative diabetic retinopathy (NPDR)
2. Proliferative diabetic retinopathy (PDR)
‚¥¬„™â‡°≥±åµ“¡ International clinical diabetic

retinopathy disease severity scale2

‡π◊ËÕß®“°ºŸâªÉ«¬‚√§‡∫“À«“π¡’®”π«π¡“°·≈–¡’°“√
ª√–¡“≥°“√«à“„πªï §.». 2030 ®–¡’ª√–™“°√ª√–¡“≥ 54%
„πª√–‡∑»æ—≤π“·≈â«®–ªÉ«¬‡ªìπ‚√§‡∫“À«“π3 Õß§å°“√
Õπ“¡—¬‚≈°®÷ß°”Àπ¥„Àâ°“√µ√«®§—¥°√Õß DR ‡ªìπÀπ÷Ëß„π
°“√µ√«®§—¥°√Õß∑’Ë ”§—≠ ∑«à“„πªí®®ÿ∫—π°“√µ√«®§—¥°√Õß
DR ¬—ß‰¡à∑—Ë«∂÷ß ‡π◊ËÕß¥â«¬¢âÕ®”°—¥¥â“π®”π«π®—°…ÿ·æ∑¬å
·≈–‡§√◊ËÕß¡◊Õ ®“°ªí≠À“¥—ß°≈à“«®÷ß¡’°“√»÷°…“«‘®—¬À≈“¬°“√
»÷°…“‡æ◊ËÕÀ“«‘∏’°“√À√◊Õ„À¡à„π°“√µ√«®§—¥°√Õß DR ∑’Ë¡’
ª√– ‘∑∏‘¿“æ ‰¥â·°à °“√∂à“¬¿“æ®Õµ“ ‡ªìπµâπ

¢âÕ‡¥àπ¢Õß°≈âÕß∂à“¬¿“æ®Õµ“·∫∫¡◊Õ∂◊Õ ‚¥¬‰¡à¢¬“¬
¡à“πµ“ §«“¡°«â“ß¢Õß¿“æª√–¡“≥ 30 Õß»“¢Õß®Õµ“ §◊Õ
¢π“¥‡≈Á° „™âß“π –¥«° ‡§≈◊ËÕπ¬â“¬‰¥âßà“¬ ‰¡àµâÕß¢¬“¬
¡à“πµ“ºŸâªÉ«¬ ∑”„ÀâºŸâªÉ«¬‰¡à· ∫µ“¡“° ·≈–°“√¡Õß‡ÀÁπ
À≈—ß°“√µ√«®‡ªìπª°µ‘  à«π¢âÕ¥âÕ¬ ‰¥â·°à §«“¡°«â“ß¢Õß
¿“æ∂à“¬‰¡à§√Õ∫§≈ÿ¡®Õµ“∑—ÈßÀ¡¥  ·µà°“√µ√«®À“ vision-
threatening DR À√◊Õ PDR ´÷Ëß à«π„À≠àµ√«®æ∫∫√‘‡«≥
¢—È«ª√– “∑µ“ „π§«“¡°«â“ß‰¡à‡°‘π 30 Õß»“¢Õß®Õµ“ °“√
„™â°≈âÕß∂à“¬¿“æ®Õµ“∑’Ë¡’§«“¡°«â“ß¢Õß¿“æª√–¡“≥ 30
Õß»“¢Õß®Õµ“®÷ß‡æ’¬ßæÕ

°“√»÷°…“„π§√—Èßπ’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕÀ“§«“¡‰«·≈–
§«“¡®”‡æ“–¢Õß¿“æ∂à“¬°≈âÕß∂à“¬¿“æ®Õµ“·∫∫¡◊Õ∂◊Õ
‚¥¬‰¡à¢¬“¬¡à“πµ“ §«“¡°«â“ß¢Õß¿“æª√–¡“≥ 30 Õß»“
¢Õß®Õµ“„π°“√µ√«® DR ‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π„π°“√π”
°≈âÕß∂à“¬¿“æ®Õµ“¥—ß°≈à“«‰ª„™âµ√«®§—¥°√Õß DR µàÕ‰ª

ºŸâªÉ«¬·≈–«‘∏’«‘®—¬
∑”°“√»÷°…“ºŸâªÉ«¬‡∫“À«“π∑—Èß™π‘¥∑’Ë 1 ·≈– 2  ∑’Ë¡“

√—∫°“√µ√«®®Õµ“„π§≈‘π‘°µ“ √æ. ß¢≈“π§√‘π∑√å √–À«à“ß
‡¥◊Õπ∏—π«“§¡ æ.». 2548 - ‡¥◊Õπæƒ…¿“§¡ æ.». 2549
‚¥¬¡’‡°≥±å§—¥‡¢â“¥—ßπ’È (Inclusion criteria)

- ºŸâªÉ«¬‚√§‡∫“À«“π∑’Ë‰¥â√—∫°“√«‘π‘®©—¬„À¡à À√◊Õ‰¥â
√—∫°“√ àß¡“µ√«®®Õµ“®“°§≈‘π‘°∑—Ë«‰ª·≈–§≈‘π‘°Õ“¬ÿ√°√√¡

- ºŸâªÉ«¬‚√§‡∫“À«“π∑’Ë¡“√—∫°“√µ√«®µ“ª√–®”ªï
À√◊Õµ“¡·æ∑¬åπ—¥ ‚¥¬¬—ß‰¡à‡§¬‰¥â√—∫°“√√—°…“ DR ‰¥â·°à
°“√¬‘ß· ß‡≈‡´Õ√åÀ√◊Õ°“√ºà“µ—¥¡“°àÕπ

‡°≥±å§—¥ÕÕ° (Exclusion criteria)
- ºŸâªÉ«¬‚√§‡∫“À«“π∑’Ë¡’ DR ·≈–‰¥â√—∫°“√√—°…“

‚¥¬°“√ºà“µ—¥À√◊Õ¬‘ß· ß‡≈‡´Õ√å
- ºŸâªÉ«¬‚√§‡∫“À«“π∑’Ë¡’¿“«–º‘¥ª°µ‘¢Õß°√–®°µ“

À√◊Õµ“´÷Ëß∑”„Àâ∂à“¬¿“æ‰¥â¬“°À√◊Õ¡Õß‰¡à‡ÀÁπ ‡™àπ µâÕ°√–®°
∑’Ë‡ªìπ¡“° ·º≈∑’Ë°√–®°µ“ ‡ªìπµâπ

¢—ÈπµÕπ°“√µ√«®
1) µ√«®«—¥ “¬µ“ [visual acuity (VA), best

correct visual acuity (BCVA)] ·≈–°“√µ√«®µ“∑—Ë«‰ª
2) ∂à“¬¿“æ®Õµ“¥â«¬°≈âÕß∂à“¬¿“æ®Õµ“·∫∫¡◊Õ∂◊Õ

‚¥¬‰¡à¢¬“¬¡à“πµ“ §«“¡°«â“ß¢Õß¿“æª√–¡“≥ 30 Õß»“
¢Õß®Õµ“ (hand held non-mydriatic fundus camera)
∫√‘‡«≥¢—È«ª√– “∑µ“·≈–®ÿ¥¿“æ™—¥ ‚¥¬°≈âÕß Nidek
Handy Fundus Camera √ÿàπ NM-200D §«“¡≈–‡Õ’¬¥
1.5 ≈â“πæ‘°‡´≈ ∫√‘…—∑ Nidek ‡¡◊Õß Gamagori ª√–‡∑»
≠’ËªÿÉπ

3) ¢¬“¬¡à“πµ“¥â«¬¬“¢¬“¬¡à“πµ“ 1% tropica-
mide eye drop

4) µ√«®®Õµ“¥â«¬ indirect ophthalmoscope ‚¥¬
®—°…ÿ·æ∑¬å 1 ∑à“π (ºŸâ√à«¡«‘®—¬)

5) µ√«®®ÿ¥¿“æ™—¥¥â«¬‡≈π å —¡º— ‡æ‘Ë¡‡µ‘¡ °√≥’
 ß —¬«à“¡’®ÿ¥¿“æ™—¥∫«¡

6) ·ª≈º≈¿“æ∂à“¬
°“√·ª≈º≈¿“æ∂à“¬∑”‚¥¬®—°…ÿ·æ∑¬å 1 ∑à“π (∑à“π

‡¥’¬«°—∫ºŸâµ√«®®Õµ“) ‚¥¬‡«âπ√–¬–°“√µ√«®·≈–°“√·ª≈º≈
¿“æ∂à“¬ ·≈– ÿà¡≈”¥—∫¢Õß¿“æ∂à“¬ √à«¡°—∫ª°ªî¥™◊ËÕ

§ÿ≥¿“æ¢Õß¿“æ∂à“¬ æ‘®“√≥“®“°§«“¡§¡™—¥·≈–
√“¬≈–‡Õ’¬¥¢Õß®Õµ“ ·∫àß‡ªìπ

√–¥—∫ 1 ¥’¡“° (excellent): ¿“æ§¡™—¥ ‡ÀÁπ√“¬
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≈–‡Õ’¬¥¢Õß®Õµ“™—¥‡®π ‰¥â·°à ¢—È«ª√– “∑µ“ ®ÿ¥¿“æ™—¥
À≈Õ¥‡≈◊Õ¥®Õµ“

√–¥—∫ 2 æÕ„™â (fair): ¿“æ‰¡à§¡™—¥ (defocus/flare)
·µà‡ÀÁπ√“¬≈–‡Õ’¬¥¢Õß®Õµ“ ‰¥â·°à ¢—È«ª√– “∑µ“ ®ÿ¥¿“æ
™—¥ À≈Õ¥‡≈◊Õ¥®Õµ“

√–¥—∫ 3 ‰¡à¥’ (poor): ¿“æ‰¡à§¡™—¥À√◊Õ‡ÀÁπ‡æ’¬ß√“¬
≈–‡Õ’¬¥À≈—°¢Õß®Õµ“ ‰¥â·°à ¢—È«ª√– “∑µ“ À≈Õ¥‡≈◊Õ¥®Õµ“

≈—°…≥–§«“¡º‘¥ª°µ‘¢Õß®Õµ“∑’Ëµ√«®æ∫®“°¿“æ∂à“¬
·∫àßµ“¡ International clinical diabetic retinopathy
disease severity scale2 °“√«‘π‘®©—¬®ÿ¥¿“æ™—¥∫«¡ Clini-
cal Significant Macular Edema (CSME) „™â‡°≥±åµ“¡
Early Treatment Diabetic Retinopathy Study (ETDRS)2

„π°“√«‘®—¬§√—Èßπ’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕµ√«®À“ DR ‡ªìπ
 ”§—≠ ª√–°Õ∫°—∫¢âÕ®”°—¥¢Õß°≈âÕß∑’Ë¡’§«“¡°«â“ß¢Õß¿“æ
‡æ’¬ß 30 Õß»“ ´÷Ëß‰¡à§√Õ∫§≈ÿ¡®Õµ“∑—ÈßÀ¡¥®÷ß‰¡à “¡“√∂
„™âπ‘¬“¡¢Õß DR ¢â“ßµâπ‰¥âÕ¬à“ß‡µÁ¡∑’Ë ¥—ßπ—Èπ°“√·ª≈·≈–
∫—π∑÷°º≈®“°¿“æ∂à“¬®Õµ“„π°“√»÷°…“§√—Èßπ’È®–∫—π∑÷°„π
≈—°…≥–µ√«®æ∫À√◊Õµ√«®‰¡àæ∫ DR (NPDR À√◊Õ PDR)
À√◊Õ¡’®ÿ¥¿“æ™—¥∫«¡ ‚¥¬‰¡à¡’°“√·∫àß√–¥—∫§«“¡√ÿπ·√ß¢Õß
NPDR

7) ¢âÕ¡Ÿ≈∑’Ë‰¥âπ”¡“«‘‡§√“–Àå‡æ◊ËÕÀ“§à“§«“¡‰«   §«“¡
®”‡æ“– º≈∫«°≈«ß º≈≈∫≈«ß ·≈–‡ª√’¬∫‡∑’¬∫À“§«“¡
 Õ¥§≈âÕß¢Õß°“√µ√«®∑—Èß 2 «‘∏’ ‚¥¬ ∂‘µ‘™π‘¥ Cohenûs
Kappa ‚¥¬°”Àπ¥§à“§«“¡ Õ¥§≈âÕß¥—ßπ’È

§à“ Kappa §«“¡ Õ¥§≈âÕß
<0 ‰¡à¡’§«“¡ Õ¥§≈âÕß (less than

chance agreement)
0.01-0.20 ¡’§«“¡ Õ¥§≈âÕßµË”

(slight greement)
0.21-0.40 ¡’§«“¡ Õ¥§≈âÕßæÕ„™â

(fair agreement)
0.41-0.60 ¡’§«“¡ Õ¥§≈âÕßª“π°≈“ß

(moderate agreement)
0.61-0.80 ¡’§«“¡ Õ¥§≈âÕß Ÿß

(substantial agreement)
0.81-1.00 ¡’§«“¡ Õ¥§≈âÕß Ÿß¡“°

(almost perfect agreement)

º≈°“√»÷°…“
  “¡“√∂‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ºŸâªÉ«¬∑’Ë‡¢â“µ“¡‡°≥±å§—¥

‡¢â“ ‰¥â∑—Èß ‘Èπ 40 √“¬ (80 µ“)
¢âÕ¡Ÿ≈∑—Ë«‰ª
ºŸâªÉ«¬‡∫“À«“π®”π«π 40 √“¬  ‡ªìπ‡æ»™“¬ 21 √“¬

(52.50%) ·≈–‡æ»À≠‘ß 19 √“¬ (47.50%) ¡’Õ“¬ÿ‡©≈’Ë¬
56+11.83 ªï (21-73 ªï) ºŸâªÉ«¬®”π«π 39 √“¬ ‰¥â√—∫°“√
«‘π‘®©—¬‡ªìπ‡∫“À«“π™π‘¥∑’Ë 2 ¡’‡æ’¬ß 1 √“¬ ‡ªìπ‡∫“À«“π
™π‘¥∑’Ë 1 ‚¥¬¡’√–¬–‡«≈“‡ªìπ‚√§‡©≈’Ë¬ 4+3.98 ªï (1-20 ªï)

°“√µ√«®µ“∑—Ë«‰ª æ∫«à“ºŸâªÉ«¬¡’√–¥—∫ “¬µ“‡©≈’Ë¬
0.1+0.25 Log Mar (0-1 Log Mar À√◊Õ 20/20-20/200)
·≈–¡’ BCVA ‡©≈’Ë¬ 0.1+0.11 Log Mar (0-0.7 Log Mar
À√◊Õ 20/20-20/100)

¢âÕ¡Ÿ≈¿“æ∂à“¬
¿“æ∂à“¬ à«π„À≠à (68 ¿“æ) Õ¬Ÿà„π√–¥—∫¥’¡“° - æÕ„™â

§‘¥‡ªìπ 85.00% „π°≈ÿà¡√–¥—∫æÕ„™â - ‰¡à¥’ µ√«®æ∫µâÕ°√–®°
38 µ“ (55.88%) ‚¥¬°≈ÿà¡√–¥—∫‰¡à¥’·≈–æÕ„™â  æ∫µâÕ°√–®°
11 ·≈– 27 µ“ §‘¥‡ªìπ 91.67% ·≈– 71.50% µ“¡≈”¥—∫
(µ“√“ß∑’Ë 1)

º≈°“√µ√«®®Õµ“‚¥¬®—°…ÿ·æ∑¬å
µ√«®æ∫ DR ®”π«π 10 µ“ ¡’‡æ’¬ß 2 µ“ (1 √“¬) ∑’Ë

µ√«®æ∫«à“‡ªìπ PDR ·µà‰¡àæ∫ CSME „πºŸâªÉ«¬∑—Èß 40 √“¬

Cataract (%)

16 (53.33%)
27 (71.50%)
11 (91.67%)

Table 1  Photographs

number (%)

30 (37.50%)
38 (47.50%)
12 (15.00%)

Image qualities

excellent
fair
poor

Focus : Defocus

30 : 0
38 : 0
9 : 3
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„π·ßà¢Õß°“√µ√«®æ∫§«“¡º‘¥ª°µ‘∑’Ë®Õµ“·∫àß‡ªìπ DR ·≈–
non-DR ‚¥¬„π°≈ÿà¡ non-DR ‰¥â·°à white dot lesion
(exudate À√◊Õ drusen) ®“°°“√»÷°…“æ∫§«“¡º‘¥ª°µ‘∑’Ë
®Õµ“√«¡ 11 µ“ ®“°∑—ÈßÀ¡¥ 80 µ“ §‘¥‡ªìπ 13.75% ‚¥¬
‡ªìπ DR 10 µ“ ·≈– non-DR 1 µ“

º≈°“√µ√«®®Õµ“®“°¿“æ∂à“¬
µ√«®æ∫§«“¡º‘¥ª°µ‘®“°¿“æ∂à“¬√«¡ 15 µ“ ®“°

∑—ÈßÀ¡¥ 80 µ“ §‘¥‡ªìπ 18.75% ‚¥¬·∫àß‡ªìπ DR 7 µ“
·≈– non-DR 8 µ“ „π°≈ÿà¡ DR π—Èπ æ∫ PDR  2 µ“ ·≈–
NPDR 5 µ“  ”À√—∫°≈ÿà¡ non-DR  æ∫≈—°…≥–∑’Ë‡ªìπ white
dot lesion 8 µ“

§«“¡‰«·≈–§«“¡®”‡æ“–¢Õß¿“æ∂à“¬
§«“¡‰«¢Õß¿“æ∂à“¬®Õµ“„π°“√µ√«® DR (NPDR +

PDR) ®“°°“√»÷°…“§√—Èßπ’È§◊Õ 70.00% ·≈–§«“¡®”‡æ“–
94.26% ¡’º≈∫«°≈«ß·≈–º≈≈∫≈«ß‡∑à“°—∫ 5.71% ·≈–
30% µ“¡≈”¥—∫ §à“§«“¡ Õ¥§≈âÕß¢Õß°“√·ª≈º≈¿“æ∂à“¬
®Õµ“‡∑’¬∫°—∫°“√µ√«®‚¥¬ indirect ophthalmoscope „π
°“√µ√«® DR ¡’§«“¡ Õ¥§≈âÕß Ÿß (k value = 0.62) π—∫«à“
¡’§«“¡ Õ¥§≈âÕß Ÿß À“°æ‘®“√≥“‡©æ“–§«“¡‰«·≈–§«“¡
®”‡æ“–¢Õß¿“æ∂à“¬„π°“√µ√«® PDR („π°“√»÷°…“π’Èµ√«®
æ∫‡æ’¬ß 1 √“¬; 2 µ“) æ∫«à“¿“æ∂à“¬®“°°≈âÕß∂à“¬¿“æ
®Õµ“¡’§«“¡‰« 100.00% ·≈–¡’§«“¡®”‡æ“– 100.00% ‚¥¬

¡’º≈∫«°≈«ß·≈–º≈≈∫≈«ß‡∑à“°—∫ 0.00% §à“§«“¡ Õ¥§≈âÕß
¢Õß°“√·ª≈º≈¿“æ∂à“¬®Õµ“‡∑’¬∫°—∫°“√µ√«®‚¥¬ Indirect
ophthalmoscope „π°“√µ√«®æ∫ PDR (2 µ“) ¡’§«“¡
 Õ¥§≈âÕß Ÿß¡“° (k value = 1.00)

«‘®“√≥å
°“√»÷°…“‡ª√’¬∫‡∑’¬∫°“√µ√«® DR ¥â«¬°≈âÕß∂à“¬

¿“æ®Õµ“‚¥¬‰¡à¢¬“¬¡à“πµ“°—∫°“√µ√«®‚¥¬®—°…ÿ·æ∑¬å∑’Ë
ºà“π¡“æ∫«à“¿“æ∂à“¬¡’§«“¡‰«·≈–§«“¡®”‡æ“–·µ°µà“ß
°—π‰ª„π·µà≈–°“√»÷°…“ (sensitivity 38.00%-100.00%,
specificity 75.00%-100.00%)4 º≈°“√»÷°…“„π§√—Èßπ’Èæ∫
«à“¿“æ∂à“¬®“°°≈âÕß∂à“¬¿“æ®Õµ“·∫∫¡◊Õ∂◊Õ ‚¥¬‰¡à¢¬“¬
¡à“πµ“ ∑’Ë„Àâ§«“¡°«â“ß¢Õß¿“æª√–¡“≥ 30 Õß»“¢Õß®Õ
µ“ ¡’§«“¡‰« 70.00% ·≈–¡’§«“¡®”‡æ“– 94.26% ́ ÷Ëß§«“¡
‰«·≈–§«“¡®”‡æ“–„π°“√µ√«® DR ¥—ß°≈à“«Õ¬Ÿà„π√–¥—∫¥’
·≈–‡ªìπ‰ª„π·π«∑“ß‡¥’¬«°—∫º≈°“√»÷°…“Õ◊ËπÊ ∑’Ëºà“π¡“5-13

πÕ°®“°π’È¬—ß Õ¥§≈âÕß°—∫√“¬ß“π°“√»÷°…“‡√◊ËÕß°“√µ√«®
§—¥°√Õß DR ‚¥¬°≈âÕß∂à“¬¿“æ®Õµ“·∫∫Õ¬Ÿà°—∫∑’Ë ‚¥¬‰¡à
¢¬“¬¡à“πµ“ „πª√–‡∑»‰∑¬ ‚¥¬‰æ»“≈ √à«¡«‘∫Ÿ≈¬å ÿ¢ ·≈–
§≥–14 √“¬ß“π«à“¿“æ∂à“¬®“°°≈âÕß∂à“¬¿“æ®Õµ“ ¡’§«“¡
‰« 80.00% ·≈–§«“¡®”‡æ“– 96.00% ‡™àπ‡¥’¬«°—∫Õÿ¥¡
¿Ÿà«‚√¥¡ ·≈–§≥–15 √“¬ß“πº≈°“√»÷°…“‡ª√’¬∫‡∑’¬∫
√–À«à“ß°≈âÕß∂à“¬¿“æ¥‘®‘µÕ≈¢Õß®Õµ“·≈–‡§√◊ËÕß¡◊Õ
ophthalmoscope «à“ ¿“æ∂à“¬¡’§«“¡‰« 70.79% ·≈–§«“¡

sensitivity = 7/10 = 0.7000 = 70.00%
specificity = 66/70 = 0.9426 = 94.26%
false positive = 4/70 = 0.0571 = 5.71%
false negative = 3/10 = 0.3000 = 30.00%
positive predictive value = 7/11 = 0.6364 = 63.64%
negative predictive value = 66/69 = 0.9565 = 95.65%

Kappaûs value = 0.62 (substantial agreement)

non-DR

4
66
70

Table 2 Sensitivity and specificity of DR (NPDR + PDR)
detection

DR
non-DR
√«¡

Ophthalmologist

√«¡

11
69
80

DR

7
3
10

p
h
0
t
o
g
r
a
p
h

Kappaûs value = 1.00 (almost perfect agreement)

non-PDR

0
78
78

Table 3  Sensitivity and specificity of PDR detection

PDR
Non-PDR
√«¡

 Ophthalmologist

√«¡

2
78
80

DR

2
0
2

sensitivity = 2/2 = 1.00 = 100.00%
specificity = 78/78 = 1.00 = 100.00%
false positive = 0/78 = 0.00 = 0.00%
false negative = 0/2 = 0.00 = 0.00%
positive predictive value = 2/2 = 1.00 = 100.00%
negative predictive value = 78/78 = 1.00 = 100.00%

p
h
0
t
o
g
r
a
p
h
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®”‡æ“– 85.00%
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√»÷°…“√–À«à“ß°“√µ√«®®Õµ“

‚¥¬®—°…ÿ·æ∑¬å¥â«¬ Indirect ophthalmoscope °—∫°“√
·ª≈º≈¿“æ∂à“¬®“°°≈âÕß∂à“¬¿“æ®Õµ“·∫∫¡◊Õ∂◊Õ ‚¥¬‰¡à
¢¬“¬¡à“πµ“ §«“¡°«â“ß¢Õß¿“æª√–¡“≥ 30 Õß»“¢Õß®Õ
µ“„π°“√µ√«® DR (NPDR+PDR) æ∫«à“§à“§«“¡ Õ¥§≈âÕß
¢Õß°“√µ√«®∑—Èß Õß«‘∏’‡∑à“°—∫ 0.62 (k value = 0.62) ´÷Ëß
∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕß Ÿß ‡¡◊ËÕæ‘®“√≥“„π°≈ÿà¡¬àÕ¬ ‡©æ“–
°“√µ√«® PDR æ∫«à“¡’§à“§«“¡ Õ¥§≈âÕß‡ªìπ 1.00 (k value
= 1.00) ∂◊Õ«à“¡’§«“¡ Õ¥§≈âÕß Ÿß¡“° ·µàÕ¬à“ß‰√°Áµ“¡°“√
»÷°…“„π§√—Èßπ’Èæ∫ºŸâªÉ«¬‡ªìπ PDR ‡æ’¬ß 1 √“¬ (2 µ“) ‡∑à“π—Èπ

°“√«‘‡§√“–Àå√“¬≈–‡Õ’¬¥¢Õß¿“æ∂à“¬√à«¡°—∫º≈°“√
µ√«®®Õµ“ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’ DR ·µàµ√«®‰¡àæ∫ DR ®“°
¿“æ∂à“¬∑—Èß 3 ¿“æ æ∫«à“ºŸâªÉ«¬∑—ÈßÀ¡¥®—¥Õ¬Ÿà„π°≈ÿà¡ NPDR
(mild NPDR) ∑—Èß ‘Èπ ·≈–√Õ¬‚√§Õ¬Ÿà„πµ”·Àπàß√Õ∫πÕ°
¢Õß®Õµ“´÷Ëß§«“¡°«â“ß¢Õß¿“æ∂à“¬®“°°≈âÕß‰¡à§√Õ∫§≈ÿ¡
∫√‘‡«≥¥—ß°≈à“«

 ”À√—∫„π·ßà¢Õß°“√µ√«®æ∫§«“¡º‘¥ª°µ‘∑’Ë®Õµ“
æ∫«à“¿“æ∂à“¬ “¡“√∂µ√«®æ∫§«“¡º‘¥ª°µ‘¢Õß®Õµ“ (DR
·≈–§«“¡º‘¥ª°µ‘Õ◊Ëπ ‰¥â·°à drusen ‡ªìπµâπ) ‰¥â¡“°°«à“°“√
µ√«®‚¥¬®—°…ÿ·æ∑¬å∑—Èß∫√‘‡«≥®ÿ¥¿“æ™—¥·≈–®Õµ“ ·µàÀ“°
æ‘®“√≥“‡©æ“–§«“¡º‘¥ª°µ‘∑’Ë‡ªìπ DR ·≈â«‰¡àæ∫«à“·µ°µà“ß
°—π

„π·ßà¢Õß§ÿ≥¿“æ¢Õß¿“æ∂à“¬ æ∫«à“¿“æ∂à“¬ à«π
„À≠à (85.00%) Õ¬Ÿà„π√–¥—∫¥’¡“°-æÕ„™â º≈°“√»÷°…“√“¬
≈–‡Õ’¬¥„π·µà≈–°≈ÿà¡§ÿ≥¿“æ¢Õß¿“æ∂à“¬ · ¥ß„Àâ‡ÀÁπ«à“
ªí®®—¬∑’Ë¡’º≈µàÕ§ÿ≥¿“æ¢Õß¿“æ∂à“¬ ‰¥â·°à µâÕ°√–®° ́ ÷Ëß‡ªìπ
 “‡Àµÿ ”§—≠∑’Ë∑”„Àâ§ÿ≥¿“æ¢Õß¿“æ∂à“¬∑’Ë‰¥â ‰¡à¥’ ¥—ß®–‡ÀÁπ
‰¥â®“°„π°≈ÿà¡¿“æ√–¥—∫æÕ„™â ·≈–‰¡à¥’π—Èπ ¡’ —¥ à«π¢ÕßµâÕ
°√–®° Ÿß∂÷ß 71.05% ·≈– 91.67% µ“¡≈”¥—∫  ”À√—∫
§ÿ≥¿“æ¢Õß¿“æ∂à“¬∑’Ë‰¡àÕ¬Ÿà„π√–¥—∫¥’¡“°π—ÈπÕ“®∑”„Àâµ√«®
‰¡àæ∫ DR À√◊Õ§«“¡º‘¥ª°µ‘∑’Ë¡’¢π“¥‡≈Á°‰¥â °“√«‘‡§√“–Àå
„π·µà≈–°≈ÿà¡§ÿ≥¿“æ¢Õß¿“æ∂à“¬ (¥’¡“°-æÕ„™â-‰¡à¥’) æ∫
«à“¡’§à“§«“¡‰«·≈–§«“¡®”‡æ“–‰¡à·µ°µà“ß°—π À“°«‘‡§√“–Àå
‡©æ“–°“√µ√«®æ∫ PDR ·≈â« ¿“æ∂à“¬®“°°≈âÕß∂à“¬¿“æ
®Õµ“™π‘¥π’È¡’§«“¡‰« 100.00% ·≈–¡’§«“¡®”‡æ“–
100.00% ‚¥¬¡’º≈∫«°·≈–º≈≈∫≈«ß 0.00%

°“√»÷°…“§√—Èßπ’È¡’°“√µ√«®æ∫ºŸâªÉ«¬‡∫“À«“π∑’Ë¡’ DR
„π —¥ à«π∑’ËπâÕ¬ (10 µ“®“°∑—ÈßÀ¡¥ 80 µ“) „π°“√»÷°…“

§√—Èßπ’È Õ“®‡π◊ËÕß¡“®“°®”π«πª√–™“°√µ—«Õ¬à“ß¡’πâÕ¬
ª√–°Õ∫°—∫ºŸâªÉ«¬∑’Ë‡¢â“√à«¡‚§√ß°“√¡’§à“√–¥—∫ “¬µ“∑’Ë¥’
(‡©≈’Ë¬ 0.1+0.25 Log Mar À√◊Õ 20/25-20/32) ®÷ß¡’·π«
‚πâ¡®–µ√«®æ∫ DR ‰¥âπâÕ¬

¢âÕ®”°—¥¢Õß°“√»÷°…“§√—Èßπ’È ‰¥â·°à  ®”π«πª√–™“°√
µ—«Õ¬à“ß §ÿ≥¿“æ¢Õß¿“æ∂à“¬ §«“¡°«â“ß¢Õß¿“æ∂à“¬  ·≈–
°“√µ√«®·≈–·ª≈º≈¿“æ∂à“¬‚¥¬®—°…ÿ·æ∑¬å‡∑à“π—Èπ ¥—ßπ—Èπ
À“°¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡ §«√‡æ‘Ë¡°≈ÿà¡ª√–™“°√„Àâ¡’¢π“¥„À≠à
¢÷Èπ ¡’°“√∫—π∑÷°√“¬≈–‡Õ’¬¥À√◊Õ√–¥—∫¢ÕßµâÕ°√–®°‡æ◊ËÕ„™â
ª√–°Õ∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ·≈–¡’°“√ª√—∫ª√ÿß‡∑§π‘§°“√
∂à“¬¿“æ‡æ◊ËÕ„Àâ ‰¥â¿“æ∑’Ë§¡™—¥ √«¡∂÷ß‡æ‘Ë¡µ”·ÀπàßÀ√◊Õ
®”π«π¿“æ∂à“¬‡æ◊ËÕ„Àâ§√Õ∫§≈ÿ¡®Õµ“‰¥â¡“°¢÷Èπ

 √ÿª
®“°°“√»÷°…“æ∫«à“ ¿“æ∂à“¬®“°°≈âÕß∂à“¬¿“æ®Õµ“

·∫∫¡◊Õ∂◊Õ ‚¥¬‰¡à¢¬“¬¡à“πµ“ §«“¡°«â“ß¢Õß¿“æª√–¡“≥
30 Õß»“¢Õß®Õµ“ ¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß„π°“√
µ√«® PDR Õ“® “¡“√∂„™â„π°“√µ√«®§—¥°√Õß DR ‡æ◊ËÕ
µ√«®À“ PDR „πºŸâªÉ«¬∑’Ë®”‡ªìπµâÕß‰¥â√—∫°“√√—°…“Õ¬à“ß
‡√àß¥à«π

°‘µµ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥ §ÿ≥≥∞æ√√… ∑Õß¡’ ·≈–§ÿ≥≈–¡ÿπ ®—π∑√-

 °ÿ≈‚√®πå ‡®â“Àπâ“∑’Ë¿“§«‘™“®—°…ÿ«‘∑¬“ ∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ
¥â“¬°“√∂à“¬¿“æ ·≈–§ÿ≥Õ“√‘π¥“ ¡–Õ“≈’ π—° ∂‘µ‘ Àπà«¬
√–∫“¥«‘∑¬“ §≥–·æ∑¬»“ µ√å ∑’Ë„Àâ§”·π–π”∑“ß¥â“π ∂‘µ‘
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