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Detection of Glaucomatous Optic Neuropathy in
Early Glaucoma Using Moorfields Regression
Analysis (MRA) and Glaucoma Probability Score
(GPS) in Confocal Laser Scanning Ophthalmoscopy

Chatmongkol Phruanchareon, M.D.
Boonchai Wangsupadilok, M.D.

Abstract
Objective: To estimate the ability of Moorfields Regression Analysis (MRA) and  Glaucoma Probability Score
(GPS) in confocal scanning laser ophthalmoscopy (Heidelberg Retina Tomography, HRT 3) for detecting
early glaucoma in Songklanagarind Hospital

Design:  Retrospective study.

Materials and Methods: Charts of early POAG patients were reviewed. All subjects underwent complete
ophthalmologic examination. The standard achromatic perimetry (SITA 24-2 or 30-2) and HRT were examined
within 6 months apart. Early POAG was defined as glaucomatous optic neuropathy and visual field defect by
SAP with MD score between -0.01 to -7.00 Db. çOut side normal limité of MRA and GPS was considered
abnormal for confocal scanning laser ophthalmoscopy examination.

Results:  Fifty (80 eyes) early glaucoma patients were eligible for the study (19 males, 31 females). Mean age
was 59.3+15.0 years. Mean MD score was -  4.19+1.7Db. Forty-three of eighty eyes had abnormal MRA and
56 eyes had  abnormal GPS. The sensitivity of GPS was 70.0% and for MRA was 53.7%.

Conclusion:  GPS showed greater sensitivity than MRA for detection of glaucomatous  optic neuropathy in
early POAG patients. This may due to variability of contour line placement for MRA. Thai J Ophthalmol
2010; July-December 24(2): 114-119.

Keywords:  Early primary open angle glaucoma, Confocal laser scanning ophthalmoscopy,  Moorefields
Regression Analysis (MRA), Glaucoma Probability score (GPS)
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§«“¡º‘¥ª°μ‘¢Õß¢—È«ª√– “∑μ“‚¥¬„™â Moorfields
regression analysis (MRA) ·≈– Glaucoma probability
scoring system (GPS) ¢Õß confocal laser scanning
ophthalmoscopy „πºŸâªÉ«¬μâÕÀ‘π√–¬–‡√‘Ë¡μâπ

Original Article/π‘æπ∏åμâπ©∫—∫

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å:  ‡æ◊ËÕ»÷°…“§«“¡ “¡“√∂¢Õß Moorfields regression analysis (MRA) ·≈– Glaucomaprobability scoring
system (GPS) „π°“√μ√«®æ∫§«“¡º‘¥ª°μ‘¢Õß¢—È«ª√– “∑μ“ „πºŸâªÉ«¬‚√§μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ„π‚√ßæ¬“∫“≈
 ß¢≈“π§√‘π∑√å

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

«— ¥ÿ·≈–«‘∏’°“√:  ‡°Á∫¢âÕ¡Ÿ≈®“°·øÑ¡ª√–«—μ‘ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ‚√§μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ∑’Ë‰¥â√—∫°“√μ√«®
confocal laser scanning ophthalmoscopy ·≈–≈“π “¬μ“ Humphery visual field Õ¬à“ßπâÕ¬Àπ÷Ëß§√—ÈßÀà“ß°—π‰¡à‡°‘π
À°‡¥◊Õπ‚¥¬‚√§μâÕÀ‘π√–¬–‡√‘Ë¡μâπ«‘π‘®©—¬®“°≈—°…≥–¢—È«ª√– “∑μ“∑’Ëº‘¥ª°μ‘ ·≈–¡’§à“≈“π “¬μ“ Humphery MD score
μ—Èß·μà -0.01 ∂÷ß -7.00 Db‚¥¬∑’Ë MRA ·≈– GPS ∑’Ë¡’§à“ outside normal limit ∂◊Õ«à“º‘¥ª°μ‘

º≈°“√»÷°…“:  ®”π«πºŸâªÉ«¬μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ ∑’Ë‡¢â“‰¥â°—∫°“√»÷°…“¡’∑—ÈßÀ¡¥ 50 §π (80 μ“) ‡ªìπºŸâ™“¬ 19 §π
ºŸâÀ≠‘ß 31 §π Õ“¬ÿ‡©≈’Ë¬ ‡∑à“°—∫ 59.3+15.0 ªï   ¡’§à“≈“π “¬μ“ MD ‡©≈’Ë¬‡∑à“°—∫ -4.19+1.7Db ·≈–§à“¡’§«“¡‰« (sensitivity)
¢Õß MRA §◊Õ√âÕ¬≈– 53.7% ·≈– GPS §◊Õ√âÕ¬≈– 70.0%

 √ÿª: „π°“√»÷°…“π’È GPS ¡’§à“ sensitivity ∑’Ë¡“°°«à“ MRA „π°“√μ√«®À“§«“¡º‘¥ª°μ‘¢Õß¢—È«ª√– “∑μ“„πºŸâªÉ«¬
‚√§μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ´÷ËßÕ“®‡°‘¥®“°§«“¡·ª√ª√«π„π°“√≈“°‡ âπ¢Õ∫‡¢μ¢—È«ª√– “∑μ“„π°“√«‘‡§√“–Àå¥â«¬ MRA
®—°…ÿ‡«™ “√ 2553; °√°Æ“§¡-∏—π«“§¡ 24(2): 114-119.

¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
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∫∑π”
°“√„Àâ°“√«‘π‘®©—¬‚√§μâÕÀ‘π™π‘¥¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ

‡ªìπ ‘Ëß ”§—≠„π°“√¥Ÿ·≈√—°…“ºŸâªÉ«¬ ‚√§μâÕÀ‘π¡ÿ¡‡ªî¥¥—ß
„π The Early Manifest Glaucoma Treatment Trial1

∑’Ë· ¥ß„Àâ‡ÀÁπ«à“„πμ“ ∑’Ë‡ªìπ‚√§μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ
°≈ÿà¡∑’Ë√—∫°“√√—°…“‰¥âª√–‚¬™πå‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ë ‰¡à ‰¥â
√—∫ °“√√—°…“´÷Ëß®“°«‘∏’«‘π‘®©—¬‚√§μâÕÀ‘π„πªí®®ÿ∫—π∫àÕ¬§√—Èß
∑’Ë¬“°®–·¬°μ“∑’Ë‡ªìπ‚√§μâÕÀ‘π¡ÿ¡‡ªî¥ √–¬–‡√‘Ë¡μâπ°—∫μ“
ª°μ‘

‚¥¬ªí®®ÿ∫—π°“√μ√«®≈“π “¬μ“∂◊Õ‡ªìπ«‘∏’°“√
μ√«®¡“μ√∞“π„π°“√«‘π‘®©—¬·≈–μ‘¥μ“¡ °“√√—°…“ºŸâªÉ«¬
‚√§μâÕÀ‘π  ”À√—∫°“√ª√–‡¡‘π¢—È«ª√– “∑μ“π—Èπ‰¥â¡’°“√π”
‡∑§π‘§ confocal laser scanning ´÷Ëß∑’Ë„™â°—πÕ¬à“ß·æ√à
À≈“¬„πªí®®ÿ∫—π§◊Õ Heidelberg retinal tomography (HRT)
¡“„™â„π°“√μ√«®À“§«“¡º‘¥ª°μ‘¢Õß¢—È«ª√– “∑μ“„πºŸâªÉ«¬
‚√§μâÕÀ‘π ∑”„Àâ°“√ª√–‡¡‘π ¢—È«ª√– “∑μ“‡ªìπ√Ÿª∏√√¡
(objective) «—¥‰¥â„π‡™‘ßª√‘¡“≥ (quantitative) √«¥‡√Á« ·≈–
„™â ‰¥â„π∑“ß§≈‘π‘°

æ∫«à“„π‚√§μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ®–μ√«®æ∫
°“√∑”≈“¬¢Õß¢—È«ª√– “∑μ“°àÕπ  à«π≈“π “¬μ“Õ“®®–
ª°μ‘À√◊Õ¡’°“√ Ÿ≠‡ ’¬‡æ’¬ß‡≈Á°πâÕ¬2,3 ‡æ√“–©–π—Èπ°“√μ√«®
À“°“√∑”≈“¬¢—È«ª√– “∑μ“ ‚¥¬„™â confocal laser
scanning ophthalmoscopy ®÷ß™à«¬„π°“√«‘π‘®©—¬ ·≈–
μ‘¥μ“¡°“√√—°…“ºŸâªÉ«¬μâÕÀ‘π‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬
√–¬–‡√‘Ë¡μâπ∑’Ë¡’°“√∑”≈“¬¢—È«ª√– “∑μ“Õ¬à“ß‡¥’¬«·μà‰¡à¡’
°“√ Ÿ≠‡ ’¬≈“π “¬μ“

Moorefields regression analysis (MRA) „π HRT
‡ªìπ°“√«‘‡§√“–Àå¢—È«ª√– “∑μ“ ‚¥¬„™â¢âÕ¡Ÿ≈®“° rim area
∑’Ë —¡æ—π∏å°—∫¢π“¥¢Õß¢—È«ª√– “∑μ“ (optic disc size) ‚¥¬
μâÕß„™â™à“ß‡∑§π‘§∑’Ë™”π“≠™à«¬≈“°¢Õ∫‡¢μ¢Õß¢—È«ª√– “∑
μ“°àÕπ∑’Ë®–π”¢âÕ¡Ÿ≈‰ª«‘‡§√“–Àå

Glaucoma probabilitys score (GPS) ‡ªìπ´Õø·«√å
„À¡à∑’Ë„™â«‘‡§√“–Àå¢—È«ª√– “∑μ“ ‚¥¬„™â¢âÕ¡Ÿ≈√Ÿª√à“ß 3 ¡‘μ‘
¢Õß¢—È«ª√– “∑μ“∑—Èß cup size, depth ·≈–≈—°…≥–¢Õß
‡ âπ„¬ª√– “∑μ“ √Õ∫¢—È«ª√– “∑μ“ (peripapillary retinal
nerve fiber layer)  ®ÿ¥‡¥àπ¢Õß´Õø·«√åπ’È§◊Õ‰¡àμâÕß„™â§π
≈“°¢Õ∫‡¢μ¢Õß¢—È«ª√– “∑μ“ ∑”„Àâ≈¥‚Õ°“ ‡°‘¥§«“¡
·ª√ª√«π®“°™à“ß‡∑§π‘§‰¥â‡π◊ËÕß®“° GPS ‡ªìπ´Õø·«√å„À¡à

¥—ßπ—Èπ°“√»÷°…“§«“¡ “¡“√∂„π°“√μ√«®À“§«“¡º‘¥ª°μ‘
¢Õß¢—È«ª√– “∑μ“„πºŸâªÉ«¬μâÕÀ‘π‡¡◊ËÕ‡∑’¬∫°—∫ MRA ´÷Ëß„™â
¡“°àÕπ¬—ß¡’‰¡à¡“° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬μâÕÀ‘π¡ÿ¡‡ªî¥
√–¬–‡√‘Ë¡μâπ´÷Ëß‡ªìπ°≈ÿà¡ºŸâªÉ«¬∑’Ë«‘π‘®©—¬‰¥â¬“° ÷́Ëß„π°“√
»÷°…“∑’Ëºà“π¡“ ‡ªìπ°“√»÷°…“∑’Ë‰¡à‰¥â·¬°μ“¡√–¬–¢Õß‚√§
μâÕÀ‘π«à“ ‡ªìπ√–¬–‡√‘Ë¡μâπ À√◊Õ√ÿπ·√ß ·≈–¬—ß‰¡à¡’°“√
»÷°…“„π§π‡Õ‡™’¬‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π§π‰∑¬¡“°àÕπ °“√
»÷°…“π’È ®÷ß¡’¢÷Èπ‡æ◊ËÕ»÷°…“§«“¡ “¡“√∂¢Õß MRA ·≈–
GPS „π°“√μ√«®À“§«“¡º‘¥ª°μ‘¢Õß¢—È«ª√– “∑μ“„π
ºŸâªÉ«¬‚√§μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ‚¥¬»÷°…“„π§π‰∑¬ ‡æ◊ËÕ
ª√–‚¬™πå„π°“√«“ß·ºπ°“√√—°…“ºŸâªÉ«¬‚√§μâÕÀ‘πμàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√
°“√»÷°…“π’È‡ªìπ°“√»÷°…“·∫∫¬âÕπÀ≈—ß·≈–ºà“π°“√

æ‘®“√≥“∑“ß¥â“π®√‘¬∏√√¡®“° §≥–°√√¡°“√®√‘¬∏√√¡
¢Õß‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å ∑”°“√‡°Á∫¢âÕ¡Ÿ≈®“°·øÑ¡
ª√–«—μ‘ºŸâªÉ«¬¢Õß‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å √–¬–‡«≈“
μ—Èß·μà æ.».2545-2551 ∑’Ë‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ‚√§μâÕÀ‘π
‚¥¬Õ“»—¬≈—°…≥–¢Õß¢—È«ª√– “∑μ“∑’Ëº‘¥ª°μ‘∑’Ë‡¢â“‰¥â°—∫
‚√§μâÕÀ‘π¢âÕÀπ÷Ëß¢âÕ„¥¥—ßμàÕ‰ªπ’È ¡’ —¥ à«π¢Õß optic cup
∑’Ë‚μ¡“°°«à“ 0.5 ¡’ —¥ à«π¢Õß cup disc μà“ß°—π∑—Èß Õßμ“
¡“°°«à“ 0.2 ¡’°“√‚μ‡æ‘Ë¡¡“°¢÷Èπ¢Õß optic cup ¡’°“√
∫“ß≈ß¢Õß optic rim À√◊Õ¡’°“√ Ÿ≠‡ ’¬¢Õß‡ âπ„¬ª√– “∑μ“
(retinal nerve fiber layer) ·≈–¡’Õ“¬ÿ¡“°°«à“À√◊Õ‡∑à“°—∫
18 ªï ¡’¡ÿ¡™àÕßÀπâ“≈Ÿ°μ“‡ªî¥ ¡’§à“ “¬μ“ (visual acuity)
¥’°«à“À√◊Õ‡∑à“°—∫ 20/40 „πμ“¢â“ß∑’Ë»÷°…“ ¡’§à“§«“¡º‘¥
ª°μ‘¢Õß “¬μ“ (spherical refraction) √–À«à“ß + 5.0 ∂÷ß
-5.0 D ·≈–§à“ “¬μ“‡Õ’¬ß (cylinder power) +/- 3.0 D ‰¥â
√—∫°“√μ√«®¥â«¬‡§√◊ËÕß Heidelberg retinal Tomography
º≈‘μ‚¥¬∫√‘…—∑ Heidelberg engineering ª√–‡∑»‡¬Õ√¡“π’
·≈–‰¥â√—∫°“√μ√«®≈“π “¬μ“™π‘¥ SITA 24-2 À√◊Õ 30-2
full threshold ¥â«¬‡§√◊ËÕß Humphery  Model 745 ∫√‘…—∑
CARL ZIESS  ª√–‡∑» À√—∞Õ‡¡√‘°“ Õ¬à“ßπâÕ¬Àπ÷Ëß§√—Èß
Àà“ß°—π‰¡à‡°‘πÀ°‡¥◊Õπ ·≈–¡’§à“≈“π “¬μ“ Humphery
visual field ∑’Ë‡™◊ËÕ∂◊Õ‰¥â‚¥¬¡’§à“ fixation loss πâÕ¬°«à“√âÕ¬≈–
30, false positive responses πâÕ¬°«à“√âÕ¬≈– 15, false
negative response πâÕ¬°«à“√âÕ¬≈– 30

‚¥¬º≈¢Õß global Moorefields regression analysis
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¢Õß confocal laser scanning ophthalmoscopy „πºŸâªÉ«¬μâÕÀ‘π√–¬–‡√‘Ë¡μâπ

(MRA) ·≈– global Glaucoma probability score  (GPS)
∑’Ë „™â∞“π¢âÕ¡Ÿ≈¢Õß§π‡Õ‡™’¬„π°“√«‘‡§√“–Àå∂◊Õ«à“º‘¥ª°μ‘
∂â“¡’º≈°“√«‘‡§√“–Àå¡’§à“ outside normal limit Õ¬à“ßπâÕ¬
Àπ÷Ëß sector ¢Õß∑—Èß MRA ·≈– GPS  ÷́Ëß°“√«“¥‡ âπ
¢Õ∫‡¢μ¢Õß¢—È«ª√– “∑μ“„™â™à“ß‡∑§π‘§∑’Ë¡’ª√– ∫°“√≥å
‚¥¬°“√„™â stereophotograph ¢Õß¢—È«ª√– “∑μ“ª√–°Õ∫
°“√«“¥

‚¥¬®”·π°«à“‡ªìπ‚√§μâÕÀ‘π√–¬–‡√‘Ë¡μâπμ“¡ glau-
coma staging system4 ‚¥¬„™â Humphery visual field
™π‘¥ 30-2 À√◊Õ 24-2 ∑’Ë¡’ MD score μ—Èß·μà -0.01 ∂÷ß
-7.00 db ·≈–¡’Õ¬à“ßπâÕ¬Àπ÷Ëß¢âÕμàÕ‰ªπ’È „π pattern
deviation plot §◊Õ¡’®ÿ¥º‘¥ª°μ‘Õ¬à“ßπâÕ¬ 3 ®ÿ¥ ¢Õß visual
field ∑’Ë≈¥μË”°«à“√âÕ¬≈– 5 ·≈–¡’Õ¬à“ßπâÕ¬ 1 ®ÿ¥∑’Ë´÷ËßπâÕ¬
°«à“√âÕ¬≈– 1, À√◊Õ corrected pattern standard deviation/
pattern standard deviation (CPSD/PSD) significant
at p < 0.05, À√◊Õ glaucoma hemifield test (GHT) ¡’§à“
outside normal limit

ºŸâªÉ«¬∑’Ë∂Ÿ°§—¥ÕÕ°®“°°“√»÷°…“§◊ÕºŸâªÉ«¬∑’Ë¡’‚√§∑’Ë®Õ
ª√– “∑μ“ ‡™àπ ®Õª√– “∑ μ“À≈ÿ¥≈Õ° (retinal detach-
ment), ‚√§®Õª√– “∑μ“‡ ◊ËÕ¡ (AMD) ·≈–Õ◊ËπÊ ºŸâªÉ«¬∑’Ë
¡’§«“¡º‘¥ª°μ‘¢Õß¢—È«ª√– “∑μ“®“°‚√§Õ◊Ëπ ‡™àπ ‡ âπ
ª√– “∑Õ—°‡ ∫ (optic neuritis) Õÿ∫—μ‘‡Àμÿ (traumatic optic
neuropathy) ‡ âπª√– “∑μ“∂Ÿ°°¥∑—∫ (compression)
·≈–Õ◊ËπÊ ºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫°“√ºà“μ—¥„π≈Ÿ°μ“ (intraocular
surgery) πÕ°‡Àπ◊Õ®“°°“√ºà“μ—¥μâÕ°√–®°∑’Ë‰¡à¡’¿“«–
·∑√°´âÕπ

°“√«‘‡§√“–Àå∑“ß ∂‘μ‘‚¥¬„™â°“√§”π«≥À“§à“§«“¡‰«
(sensitivity) °“√‡ÀÁπ Õ¥§≈âÕß (agreement) ·≈–§à“

Kappa coefficient ‡æ◊ËÕÀ“§«“¡ “¡“√∂¢Õß MRA ·≈–
GPS

º≈°“√»÷°…“
®”π«πºŸâªÉ«¬‚√§μâÕÀ‘π√–¬–‡√‘Ë¡μâπ∑’Ë‡¢â“‰¥â°—∫‡°≥±å

¢Õß°“√»÷°…“¡’®”π«π 50 §π 80 μ“ ¡’Õ“¬ÿ‡©≈’Ë¬  59.38+

15.03 ªï ‚¥¬¡’Õ“¬ÿ√–À«à“ß 21-79 ªï ‡ªìπ™“¬ 19 §π À≠‘ß
31 §π ¡’§à“‡©≈’Ë¬ ¢Õß Humphery mean deviation §◊Õ
-4.19+1.7db

º≈°“√«‘‡§√“–Àå¢—È«ª√– “∑μ“¥â«¬ MRA §”π«≥‚¥¬
„™â∞“π¢âÕ¡Ÿ≈¢Õß§π‡Õ‡™’¬æ∫«à“ ¡’§à“º‘¥ª°μ‘ (outside
normal limit) ®”π«π∑—ÈßÀ¡¥ 43 μ“ ®“°∑—ÈßÀ¡¥ 80 μ“
¡’§à“§«“¡‰«¢Õß MRA ‡∑à“°—∫√âÕ¬≈– 53.7

 ”À√—∫°“√«‘‡§√“–Àå¢—È«ª√– “∑μ“¥â«¬ GPS æ∫«à“
¡’§à“º‘¥ª°μ‘ (outside normal limit) ®”π«π∑—ÈßÀ¡¥ 56 μ“
®“°∑—ÈßÀ¡¥ 80 μ“ ¡’§à“§«“¡‰«¢Õß GPS ‡∑à“°—∫√âÕ¬≈–
70.0

®“°°“√»÷°…“æ∫«à“§«“¡ Õ¥§≈âÕß°—π√–À«à“ß MRA
·≈– GPS ´÷Ëß®”π«πμ“∑’Ë Õ¥§≈âÕß°—πÕ¬à“ß ¡∫Ÿ√≥åπ—Èπ¡’
∑—ÈßÀ¡¥ 50 μ“ §‘¥‡ªìπ√âÕ¬≈– 62.5 ‡¡◊ËÕ§”π«≥¥â«¬ ∂‘μ‘
Kappa Coefficient ‰¥â‡∑à“°—∫ 0.32 ¥—ßμ“√“ß∑’Ë 1

«‘®“√≥å
„π°“√»÷°…“π’Èæ∫«à“ GPS ¡’§«“¡ “¡“√∂¡“°°«à“

„π°“√μ√«®æ∫§«“¡º‘¥ª°μ‘¢Õß¢—È«ª√– “∑μ“ „πºŸâªÉ«¬
μâÕÀ‘π√–¬–‡√‘Ë¡μâπ‚¥¬„™â∞“π¢âÕ¡Ÿ≈¢Õß§π‡Õ‡™’¬„π°“√
«‘‡§√“–Àåº≈  §à“ sensitivity ¢Õß GPS ‡∑à“°—∫√âÕ¬≈– 70.0
·≈– MRA ‡∑à“°—∫√âÕ¬≈– 53.7 ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–°“√≈“°

           Moorfields Regression Analysis
WNL BL ONL Total

Glaucoma probability score
WNL 10 1 3 14

      BL 4 3 3 10
      ONL 6 13 37 56
      Total 20 17 43 80

(WNL = within normal limit, BL = Borderline, ONL = outside normal limit )

μ“√“ß∑’Ë 1  · ¥ß°“√ Õ¥§≈âÕß°—π√–À«à“ß MRA ·≈– GPS (®”π«πμ“)
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‡ âπ¢Õ∫‡¢μ¢Õß¢—È«ª√– “∑μ“‚¥¬™à“ß‡∑§π‘§‰¥âÕ¬à“ß·¡àπ¬”
π—Èπ∑”‰¥â¬“° ´÷Ëß®“°°“√»÷°…“ ¢Õß Iester ·≈–§≥–5 æ∫
«à“¡’§«“¡‰¡à·πàπÕπ¢Õß·μà≈–∫ÿ§§≈ „π°“√≈“°‡ âπ¢Õ∫‡¢μ
¢Õß¢—È«ª√– “∑μ“

 à«π GPS ‡ªìπ´Õø·«√å„À¡à„π HRT-III ¡’¢âÕ‰¥â
‡ª√’¬∫§◊Õ‰¡à®”‡ªìπμâÕß„™â™à“ß‡∑§π‘§™à«¬ „π°“√≈“°‡ âπ
¢Õ∫‡¢μ¢Õß¢—È«ª√– “∑μ“  ®“°°“√»÷°…“¢Õß Harizman
·≈–§≥–6 æ∫«à“ MRA  “¡“√∂μ√«®æ∫μ“∑’Ë‡ªìπ‚√§μâÕÀ‘π
‚¥¬¡’§«“¡‰« (sensitivity) ‡∑à“°—∫√âÕ¬≈– 71.1 ·≈– “¡“√∂
μ√«®æ∫μ“∑’Ë‰¡à‡ªìπ‚√§‚¥¬¡’§«“¡®”‡æ“– (specificity)
‡∑à“°—∫√âÕ¬≈– 91.8   à«π GPS  “¡“√∂μ√«®À“μ“∑’Ë‡ªìπ
‚√§μâÕÀ‘π ‚¥¬¡’§«“¡‰«‡∑à“°—∫√âÕ¬≈– 77.1 ·≈– “¡“√∂
μ√«®æ∫μ“∑’Ë ‰¡à‡ªìπ‚√§‚¥¬¡’§«“¡®”‡æ“–‡∑à“°—∫√âÕ¬≈–
90.3   πÕ°®“°π’È®“°°“√»÷°…“¢Õß Zvia Burgansky -
Eliash7 ·≈–§≥– ´÷Ëß‰¥â»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂
¢Õß MRA ·≈– GPS „π°“√·¬°§«“¡·μ°μà“ß√–À«à“ß
μ“ª°μ‘·≈–μâÕÀ‘π  ‚¥¬æ∫«à“∑—Èß Õß«‘∏’¡’§«“¡ “¡“√∂
‡∑à“°—π ·μà ”À√—∫ GPS  “¡“√∂·¬°§«“¡·μ°μà“ß‰¥â‚¥¬
‰¡àμâÕß„™â™à“ß‡∑§π‘§™à«¬

ª√–‚¬™πåÕ’°Õ¬à“ßÀπ÷Ëß¢Õß HRT-III ∑’Ë¡“°°«à“
HRT-II §◊Õ ¡’∞“π¢âÕ¡Ÿ≈∑’Ë®”‡æ“– ”À√—∫ ·μà≈–‡™◊ÈÕ™“μ‘
 ”À√—∫„™â«‘‡§√“–Àå ‡™àπ §π‡Õ‡™’¬ §πº‘«¢“« §πº‘«¥” ·≈–
§πÕ‘π‡¥’¬ „πªí®®ÿ∫—π¬—ß¡’√“¬ß“π°“√«‘®—¬®”π«π‰¡à¡“°∑’Ë
√“¬ß“π∂÷ß§«“¡ “¡“√∂„πμ√«®À“§«“¡º‘¥ª°μ‘¢Õß¢—È«
ª√– “∑μ“„πºŸâªÉ«¬μâÕÀ‘π√–¬–‡√‘Ë¡μâπ¥â«¬ MRA ·≈– GPS
„π HRT-III

°“√»÷°…“π’È‡ªìπ°“√»÷°…“„π§π‡Õ‡™’¬‡æ◊ËÕÀ“§à“§«“¡
‰«¢Õß MRA ·≈– GPS ‚¥¬„™â∞“π¢âÕ¡Ÿ≈¢Õß§π‡Õ‡™’¬‡ªìπ
μ—«§”π«≥·≈–«‘‡§√“–Àå ́ ÷Ëßμà“ß®“°°“√»÷°…“Õ◊Ëπ∑’Ëª√–™“°√
‡ªìπ§πº‘«¥” ·≈–§πº‘«¢“« ÷́Ëß¬—ß‰¡à¡’√“¬ß“π°“√«‘®—¬„¥
∑’Ë∫Õ°∂÷ß§«“¡‰«¢Õß MRA ·≈– GPS „π§π‡Õ‡™’¬¡“°àÕπ
´÷Ëß¥â«¬§ÿ≥ ¡∫—μ‘¥—ß°≈à“«¢Õß HRT-III ∑’Ë·μ°μà“ß®“°
HRT-II   De Leon-Ortega ·≈–§≥–8 æ∫«à“ „π MRA „π
HRT-III ¡’§«“¡‰«∑’Ë¡“°¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫ HRT-II ‡¡◊Ë Õ
‡ª√’¬∫‡∑’¬∫º≈°“√»÷°…“ „π°“√»÷°…“©∫—∫π’È°—∫°“√»÷°…“
¢Õß Harizman ·≈–§≥–6 ·≈– Javier Moreno-Montanes
·≈–§≥–9  „π°≈ÿà¡ºŸâªÉ«¬μâÕÀ‘π√–¬–‡√‘Ë¡μâπ (MD< -5.0db)
¡’§à“§«“¡‰«¢Õß GPS  Ÿß°«à“ MRA ÷́Ëß Õ¥§≈âÕß°—∫°“√
»÷°…“π’È (μ“√“ß∑’Ë 2)

°“√ Õ¥§≈âÕß°—π√–À«à“ß MRA ·≈– GPS „π°“√
»÷°…“π’È‡∑à“°—∫√âÕ¬≈– 62.5 ·≈–¡’§à“ Kappa coefficient
‡∑à“°—∫ 0.32 ‡¡◊ËÕ‡∑’¬∫°—∫°“√»÷°…“Õ◊Ëπ‡™àπ Javier Moreno-
Montanes ·≈–§≥–9 ´÷Ëß°≈ÿà¡ª√–™“°√ à«π„À≠à‡ªìπ°≈ÿà¡
μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπæ∫«à“¡’§«“¡ Õ¥§≈âÕß‡∑à“°—∫
√âÕ¬≈– 56.6 ·≈–§à“ Kappa coefficient ‡∑à“°—∫ 0.34  ´÷Ëß
¡’º≈°“√ Õ¥§≈âÕß·≈– Kappa coefficient ∑’Ë§àÕπ¢â“ßμË”
§◊Õ‰¡à¡’°“√ Õ¥§≈âÕß°—π ‡ªìπ‡æ√“–®“°°“√∑’Ë§à“§«“¡‰«¢Õß
GPS ∑’Ë Ÿß°«à“ MRA „π°≈ÿà¡μâÕÀ‘π√–¬–‡√‘Ë¡μâπ  ·μà„π
°“√»÷°…“Õ◊Ëπ∑’Ë‰¡à‰¥â»÷°…“„π°≈ÿà¡μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ
æ∫«à“¡’§à“°“√ Õ¥§≈âÕß·≈– Kappa coefficient ∑’Ë Ÿß°«à“
‡™àπ ¢Õß Coops ·≈–§≥–10 æ∫§«“¡ Õ¥§≈âÕß‡∑à“°—∫
71% §à“ Kappa coefficient ‡∑à“°—∫ 0.52 ·≈–°“√»÷°…“

°“√»÷°…“ ®”π«πμ“ §à“§«“¡‰«¢Õß MRA ·≈– GPS
∑’Ë„™â»÷°…“ (μ“) „π‚√§μâÕÀ‘π√–¬–‡√‘Ë¡μâπ (√âÕ¬≈–)

MRA GPS

°“√»÷°…“π’È 80 53.7% 70.0%
(MD<-7.00db)
Hariman·≈–§≥–6 47 59.6% 72.3%
(MD<-5.00db)
Javier Moreno- 42 35.7% 61.9%
Montanes ·≈–§≥–9

(MD<5.00db)

μ“√“ß∑’Ë 2  ‡ª√’¬∫‡∑’¬∫§à“ sensitivity ¢Õß MRA ·≈– GPS „π‚√§μâÕÀ‘π√–¬–‡√‘Ë¡μâπ¢Õß°“√»÷°…“π’È·≈–°“√»÷°…“Õ◊Ëπ
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¢Õß confocal laser scanning ophthalmoscopy „πºŸâªÉ«¬μâÕÀ‘π√–¬–‡√‘Ë¡μâπ

¢Õß Burgansky-Eliash ·≈–§≥–7 æ∫¡’§«“¡ Õ¥§≈âÕß
‡∑à“°—∫√âÕ¬≈– 78.5 §à“ Kappa coefficient ‡∑à“°—∫ 0.56

 √ÿª
„π°“√»÷°…“π’È GPS ¡’§à“ sensitivity ∑’Ë¡“°°«à“MRA

„π°“√μ√«®À“§«“¡º‘¥ª°μ‘¢Õß¢—È«ª√– “∑μ“„πºŸâªÉ«¬‚√§
μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπ ´÷ËßÕ“®‡°‘¥®“°§«“¡·ª√ª√«π
„π°“√≈“°‡ âπ¢Õ∫‡¢μ¢—È«ª√– “∑μ“„π°“√«‘‡§√“–Àå¥â«¬
MRA ´÷Ëß„π GPS ‰¡à®”‡ªìπμâÕß≈“°‡ âπ¢Õ∫‡¢μ¢—È«
ª√– “∑μ“

¢âÕ®”°—¥¢Õß°“√»÷°…“π’È§◊Õ„™â§à“ Humphery MD
score < -7.00 db ÷́Ëßμà“ß®“°°“√ »÷°…“Õ◊Ëπ∑’Ë„™â§à“ MD
< -5.00 db ‡π◊ËÕß®“°¡’¢âÕ®”°—¥„π°“√À“®”π«πª√–™“°√
∑’Ë»÷°…“ ´÷Ëß∂â“„™â MD < -5.00 db ®–¡’®”π«πª√–™“°√∑’Ë
»÷°…“πâÕ¬ ¥—ßπ—Èπ§à“ sensitivity ∑’Ë‰¥âÕ“®®–‰¡à„™à°≈ÿà¡¢Õß
‚√§μâÕÀ‘π¡ÿ¡‡ªî¥√–¬–‡√‘Ë¡μâπÕ¬à“ß·∑â®√‘ß·μà¡’¢âÕ‰¥â‡ª√’¬∫
§◊Õ¡’®”π«πª√–™“°√∑’Ë»÷°…“¡“°°«à“°“√»÷°…“Õ◊Ëπ ·≈–°“√
»÷°…“π’È‡ªìπ°“√»÷°…“·∫∫¬âÕπÀ≈—ß

·ºπ°“√¥”‡π‘π°“√„πÕπ“§μ ”À√—∫°“√»÷°…“π’È§◊Õ
‡æ‘Ë¡®”π«πª√–™“°√„Àâ¡“°¢÷Èπ ∑”°“√»÷°…“·∫∫ pros-
pective ·≈–À“§à“ specificity ¢Õß confocal laser
scanning ophthalmoscopy „πºŸâªÉ«¬μâÕÀ‘π√–¬–‡√‘Ë¡μâπ
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