


II

§≥–°√√¡°“√∫√‘À“√√“™«‘∑¬“≈—¬®—°…ÿ·æ∑¬å·Ààßª√–‡∑»‰∑¬
«“√–ªï  2557 - 2559

ª√–∏“π√“™«‘∑¬“≈—¬œ πæ.‰æ»“≈ √à«¡«‘∫Ÿ≈¬å ÿ¢

√Õßª√–∏“π º».πæ.®—°√æß»å π–¡“μ√å

‡≈¢“∏‘°“√ æÕ.À≠‘ß º».æ≠.∞‘μ‘æ√ √—μπæ®π“√∂

‡À√—≠≠‘° πæ.¿Ÿ«—μ ®“√ÿ°”‡π‘¥°π°

ª√–∏“π«‘™“°“√ √».(æ‘‡»…) æ≠.‚ Ã  «ÿ≤‘æ—π∏ÿå

°√√¡°“√ ».πæ.¬»Õπ—πμå ¬»‰æ∫Ÿ≈¬å

».πæ.æ√™—¬  ‘¡–‚√®πå

√».πæ.«‘™—¬ ª√– “∑ƒ∑∏“

º».πæ.∏«—™ μ—πμ‘ “√»“ πå

πæ.æß»å»—°¥‘Ï ªí®©‘¡–°ÿ≈

æ≠. “¬®‘πμå Õ‘ ’ª√–¥‘∞

πæ.ª“π‡πμ√ ª“ßæÿ≤‘æß»å

æÕ.πæ.¡“π–æ≈ ‡≈Á° °ÿ≈

√».πæ.ª√‘≠≠å ‚√®πæß»åæ—π∏ÿå

√».πæ.¿ƒ» À“≠Õÿμ “À–

πæ.∫ÿ≠ àß «π‘™‡«™“√ÿàß‡√◊Õß

√».πæ.«‘π—¬ ™—¬¥√ÿ≥

πæ.Õπÿ°Ÿ≈ ‰∑¬∂“π—π¥√å

√».πæ.π√‘» °‘®≥√ß§å

√».πæ.‚ÕÃ“√  ÿ«√√≥Õ¿‘™π

√».πæ.»—°¥‘Ï™—¬ «ß»°‘μμ‘√—°…å

√».æ≠.¡—≠™‘¡“ ¡–°√«—≤π–

πæ.≥—∞«ÿ≤‘ «–πÈ”§â“ß

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



IIII

President Paisan Ruamviboonsuk, MD

Vice-President Chakrapong Namatra, MD

Secretary Thitiporn Ratanapojnard, MD

Treasurer Puwat Charukamnoetkanok, MD

Scientific Committee Sorot Wutthiphan, MD

Committee Yosanan Yospaiboon, MD

Pornchai Simaroj, MD

Wichai Prasartritha, MD

Thawat Tantisarasart, MD

Pongsak Pachimkul, MD

Saichin Isipradit, MD

Pannet Pangputhipong, MD

Manapon Lekskul, MD

Prin Rojanapongpun, MD

Prut Hanutsaha, MD

Boonsong Wanichwecharungruang, MD

Winai Chaidaroon, MD

Anukul Thaithanan, MD

Naris Kitnarong, MD

Olan Suwan-Apichon, MD

Sakchai Vongkittirux, MD

Manchima Makornwattana, MD

Nattawut Wanumkarng, MD

The Royal College Executive Committee
2014 - 2016

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



IIIIII

§≥–∫√√≥“∏‘°“√®—°…ÿ‡«™ “√

∫√√≥“∏‘°“√

».πæ. æ√™—¬   ‘¡–‚√®πå ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å √æ.√“¡“∏‘∫¥’

√“¬™◊ËÕ °Õß∫√√≥“∏‘°“√ ·≈–ºŸâ∑√ß§ÿ≥«ÿ≤‘
√».πæ. ¿ƒ»  À“≠Õÿμ “À– ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å √æ.√“¡“∏‘∫¥’

√».æ≠. Õ“¿—∑√ “  ‡≈Á° °ÿ≈ ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å √æ.√“¡“∏‘∫¥’

√».πæ. Õπÿ™‘μ  ªÿ≠≠∑≈—ß°å ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å √æ.√“¡“∏‘∫¥’

º».πæ. æ‘»‘…∞å  ª√’™“«—≤πå ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å √æ.√“¡“∏‘∫¥’

√».æ≠. ‡°«≈‘π  ‡≈¢“ππ∑å ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å √æ.√“¡“∏‘∫¥’

».πæ. Õ¿‘™“μ‘   ‘ß§“≈«≥‘™ ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å»‘√‘√“™

».æ≠. «≥‘™“  ™◊Ëπ°Õß·°â« ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å»‘√‘√“™

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

».πæ. ¬»Õπ—πμå  ¬»‰æ∫Ÿ≈¬å ¿“§«‘™“®—°…ÿ«‘∑¬“ √æ.»√’π§√‘π∑√å §≥–·æ∑¬»“ μ√å ¡.¢Õπ·°àπ

√».πæ.  ¡‡°’¬√μ‘  Õ—»«¿Ÿ√’°√≥å ¿“§«‘™“®—°…ÿ«‘∑¬“ √æ.»√’π§√‘π∑√å §≥–·æ∑¬»“ μ√å ¡.¢Õπ·°àπ

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

√».πæ. ª√‘≠≠å  ‚√®πæß»åæ—π∏å ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

√».πæ. ·¡π ‘ßÀå  √—μπ ÿ§π∏å ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

√».πæ. ∏«—™  μ—πμ‘ “√»“ πå ¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

πæ. ∫ÿ≠ àß  «π‘™‡«™“√ÿàß‡√◊Õß °Õß®—°…ÿ«‘∑¬“ √æ.√“™«‘∂’

πæ. ª“π‡πμ√  ª“πæÿ≤‘æß»å °Õß®—°…ÿ«‘∑¬“ √æ.«—¥‰√à¢‘ß

æ≠. ‚ Ã   «ÿ≤‘æ—π∏ÿå  ∂“∫—π®—°…ÿ«‘∑¬“ √æ. ß¶å

Prof. Harold  Furr USA.

Prof. Yozo  Miyake Japan

 ”π—°ß“π

√“™«‘∑¬“≈—¬®—°…ÿ·æ∑¬å·Ààßª√–‡∑»‰∑¬

™—Èπ 10 Õ“§“√‡©≈‘¡æ√–∫“√¡’ 50 ªï

‡≈¢∑’Ë 2 ´Õ¬»Ÿπ¬å«‘®—¬ ∂ππ‡æ™√∫ÿ√’μ—¥„À¡à °√ÿß‡∑æœ 10320

‚∑√ 02-718-0715-6

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



IVIV

The Journal of the Royal College of Ophthalmologists and Ophthalmological Society of Thailand

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

Editor

Pornchai  Simaroj Department of Ophthalmology, Ramathibodi Hospital, Faculty of Medicine

Editorial board
Prut  Han-utsaha Department of Ophthalmology, Ramathibodi Hospital, Faculty of Medicine

Apatsa Leksakul Department of Ophthalmology, Ramathibodi Hospital, Faculty of Medicine

Anuchit Poonyathalang Department of Ophthalmology, Ramathibodi Hospital, Faculty of Medicine

Pisit  Preeechawat Department of Ophthalmology, Ramathibodi Hospital, Faculty of Medicine

Kevalin  Lekhanon Department of Ophthalmology, Ramathibodi Hospital, Faculty of Medicine

Apichart  Singalavanija Department of Ophthalmology, Siriraj Hospital, Faculty of Medicine

Wanicha  Cheunkongkaew Department of Ophthalmology, Siriraj Hospital, Faculty of Medicine

Sumalee  Vangveeravong Department of Ophthalmology, Siriraj Hospital, Faculty of Medicine

Yos-anna  Yos-paiboon Department of Ophthalmology, Srinagarind Hospital  Khon Kaen University

Somkiat  Asawaphurikorn Department of Ophthalmology, Srinagarind Hospital  Khon Kaen University.

Nimitr  Ittipankul Department of Ophthalmology, Faculty of Medicine, Chiengmai University.

Prin  Rojanapongpan Department of Ophthalmology, Faculty of Medicine, Chulalongkorn University.

Mansing  Ratanasukon Department of Ophthalmology, Faculty of Medicine, Prince of Songkla University.

Thawat  Tantisarasart Department of Ophthalmology, Faculty of Medicine, Prince of Songkla University.

Boonsong Wanitwacharungreung Department of Ophthalmology, Rajvithti Hospital

Pannet  Pangputipong Department of Ophthalmology, Metta pracharak, Wat Rai Kling  Hospital

Sorot  Wuttiphan Department of Ophthalmology, Priest Hospital

Prof. Harold Furr USA.

Prof. Yozo Miyake Japan

Office:
The Royal College of Ophthalmologists.

10th Floor,  Royal Golden Jubilee Building,

2  Soi Soonvijai, Petchburi Road, Bangkok, 10320

Tel. + 662 718 0715, + 662 718 0716



VV

 “√∫—≠

ªï∑’Ë 30 ©∫—∫∑’Ë 1  ¡°√“§¡-¡‘∂ÿπ“¬π 2559

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

π‘æπ∏åμâπ©∫—∫

º≈°“√ºà“μ—¥μâÕ°√–®°™π‘¥‡ªî¥·º≈‡≈Á°„π»Ÿπ¬å¥«ßμ“‡¥‘¡∫“ßπ“ß∫«™ ®—ßÀ«—¥ ÿæ√√≥∫ÿ√’
»‘√– Õ√ÿ≥¡ß§≈, æ.∫.

∫∑øóôπøŸ«‘™“°“√

Minimally Invasive Glaucoma Surgery (MIGS)
∑—»π’¬å √“¬¬«“, æ.∫. «‘»π’ μ—πμ‘‡ «’, æ.∫.
 ÿ≥’ ®—π∑√å· ß‡æÁ™√å, æ.∫.

IgG4 Related Ophthalmic Disease
‡æ™√¥“ Õ’ÈßÕ√à“¡, æ.∫. ∫ÿ≠¬¥“ æÿ∑∏‘√—ß…’«ß»å, æ.∫.
≥—Ø∞å∏¬“πå  ‘πª√–‡ √‘∞°ÿ≈, æ.∫. «“ π“ °π°»‘≈ªá, æ.∫.

°“√«—¥√–¥—∫°“√¡Õß‡ÀÁπ
ªÿ≥¬πÿ™ æ‘ ‘∞æ¬—μ, æ.∫. æ√™—¬  ‘¡–‚√®πå, æ.∫.

Ocular Perfusion Pressure in Glaucoma
‡Õ◊ÈÕßπ¿“ §ß∂“«√, æ.∫. ∫ÿ≠ àß «π‘™‡«™“√ÿàß‡√◊Õß, æ.∫.

Intraocular Tuberculosis
πæ§ÿ≥ ªí≠≠“¬‘Ëß¬ß, æ.∫. ªîμ‘æ≈ ™Ÿæß»å, æ.∫.

∫√√≥“∏‘°“√·∂≈ß

1

11

24

33

48

54

62



VIVI

Contents

Vol. 30 No. 1  January-June 2016

1

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

Original Article

Manual small incision cataract surgery (MSICS) outcomes at Doembangnangbuat eye
centre, Suphanburi, Thailand
Sira Arunmongkol, M.D.

Review Articles

Minimally Invasive Glaucoma Surgery (MIGS)
Tassanee Raiyawa, M.D. Visanee Tantisevi, M.D.
Sunee Chansangpetch, M.D.

IgG4 Related Ophthalmic Disease
Petchrada  Ung-aram, M.D. Bunyada Putthirangsiwong, M.D.
Nattaya  Sinprasertkool, M.D. Wasana  Kanoksil,M.D.

Visual acuity measurement
Punyanuch  Pisitpayat, M.D. Pornchai  Simaroj, M.D.

Ocular Perfusion Pressure in Glaucoma
Aungnapa  Khongtavon, M.D. Boonsong  Wanitwacharungreung, M.D.

Intraocular Tuberculosis
Noppakhun Panyayingyong, M.D. Pitipol Choopong, M.D.

Editorial

11

33

48

62

54

24



Thai J Ophthalmol Vol. 30 No. 1  January-June 2016 1

Manual small incision cataract surgery
(MSICS) outcomes at Doembangnangbuat
eye centre, Suphanburi, Thailand

Sira Arunmongkol, M.D.

Abstract

Aim: To study manual small incision cataract surgery (MSICS) outcomes with modified Ruit technique by

author who had experienced 1 year and 99 cases.

Methods: The study was prospective design. Brunescent, hypermature or mature cataract patients were

recruited and undergone MSICS with modified Ruit technique at Doembangnangbuat eye centre between

October, 2015 and January, 2016. The patients were evaluated before and after surgery one day, one week,

one month and three months, respectively.

Results: There were 35 out of 47 cases who met the criteria, with an average age of 67.6 years (44-83 years).

At the third postoperative month, there were 82.8% and 89.7% of cases having UCVA and BCVA with good

vision (20/20-20/70) and 42.9% and 64.3% of cases having UCVA and BCVA > 20/40, respectively. There was

no difference in magnitude of astigmatism without regard to axis between the first and third postoperative

month (p=0.804). The operative time median (inter-quartile range) was 11(10-15) minutes. Posterior capsular

tear with vitreous loss, microscopic hyphaema and corneal edema rate were 2.9%, 17.1% and 5.7%,

respectively. There was no case having UCVA with poor vision (<20/200) since the first postoperative week.

Conclusion: MSICS with modified Ruit technique was safety and required less operative time. The outcomes

was close to the quality target as recommended by WHO. Magnitude of astigmatism without regard to axis

was stabled after the first postoperative month. Thai J Ophthalmol 2016; January-June 30(1): 1-10.

Keywords: manual small incision cataract surgery, MSICS, Ruit technique, cataract

Chaopraya Yommarat hospitalûs ethical committee approved the study. YM 001/2559

No Author has a financial or proprietary interest in material or method mentioned

Original Article/π‘æπ∏åμâπ©∫—∫

Department of Ophthalmology, Doembangnangbuat eye centre, Suphanburi, Thailand



Thai J Ophthalmol Vol. 30 No. 1  January-June 20162

º≈°“√ºà“μ—¥μâÕ°√–®°™π‘¥‡ªî¥·º≈‡≈Á°
„π»Ÿπ¬å¥«ßμ“‡¥‘¡∫“ßπ“ß∫«™ ®—ßÀ«—¥ ÿæ√√≥∫ÿ√’

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: »÷°…“º≈°“√ºà“μ—¥μâÕ°√–®°™π‘¥‡ªî¥·º≈‡≈Á°¢ÕßºŸâπ‘æπ∏å ´÷Ëß¡’ª√– ∫°“√≥åºà“μ—¥¥â«¬‡∑§π‘§∑’Ë¥—¥·ª≈ß

¡“®“° Ruit technique ¡“ 1 ªï √«¡ 99 μ“

°≈ÿà¡‡ªÑ“À¡“¬·≈–°“√¥”‡π‘π°“√: ‡ªìπ°“√»÷°…“«‘®—¬‰ª¢â“ßÀπâ“ ‚¥¬ºŸâªÉ«¬μâÕ°√–®°™π‘¥μâÕ·¢ÁßÀ√◊ÕμâÕ ÿ°∑’Ë‡¢â“√à«¡«‘®—¬

∑’Ë ‚√ßæ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™ „π‡¥◊Õπμÿ≈“§¡ æ.». 2558 ∂÷ß¡°√“§¡ æ.». 2559 ®–‰¥â√—∫°“√ºà“μ—¥¥â«¬‡∑§π‘§∑’Ë

¥—¥·ª≈ß¡“®“° Ruit technique ·≈–√—∫°“√μ√«®∑’Ë°àÕπºà“μ—¥ À≈—ßºà“μ—¥ 1 «—π 1  —ª¥“Àå 1 ‡¥◊Õπ ·≈– 3 ‡¥◊Õπ μ“¡≈”¥—∫

º≈ß“π«‘®—¬: ¡’ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±åß“π«‘®—¬ 35 μ“ (31 §π) ®“°ºŸâ‡¢â“√à«¡«‘®—¬∑—ÈßÀ¡¥ 47 μ“ (41 §π) ‚¥¬¡’Õ“¬ÿ‡©≈’Ë¬ 67.6 ªï

(44 - 83 ªï) ∑’ËÀ≈—ßºà“μ—¥ 3 ‡¥◊Õπæ∫ UCVA ·≈– BCVA ‡ªìπ good vision (20/20-20/70) √âÕ¬≈– 82.8 ·≈– 89.7 ·≈–

Õ¬Ÿà„π‡°≥±å 20/20-20/40 √âÕ¬≈– 42.9 ·≈– 64.3 μ“¡≈”¥—∫ §«“¡μâÕß°“√°“√·°â ‰¢§à“ “¬μ“‡Õ’¬ß®“°°√–®°μ“¢Õß

ºŸâªÉ«¬À≈—ßºà“μ—¥‰¡à¡’§«“¡·μ°μà“ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫∑’ËÀ≈—ßºà“μ—¥ 1 ‡¥◊Õπ°—∫∑’ËÀ≈—ßºà“μ—¥ 3 ‡¥◊Õπ (p=0.804) ¡—∏¬∞“π(inter -

quartile range) ¢Õß‡«≈“∑’Ë„™â„π°“√ºà“μ—¥‡∑à“°—∫ 11(10-15) π“∑’ æ∫∂ÿßÀÿâ¡‡≈π å©’°¢“¥√âÕ¬≈– 2.9  à«πº≈·∑√° ấÕπ

À≈—ßºà“μ—¥∑’Ëæ∫§◊Õ microscopic hyphaema √âÕ¬≈– 17.1 ·≈–°√–®°μ“∫«¡À≈—ßºà“μ—¥√âÕ¬≈– 5.7 ‰¡àæ∫ºŸâªÉ«¬√“¬„¥¡’

UCVA Õ¬Ÿà„π°≈ÿà¡ poor vision (<20/200) μ—Èß·μàÀ≈—ßºà“μ—¥ 1  —ª¥“Àå‰ª·≈â«

 √ÿªº≈°“√«‘®—¬: °“√ºà“μ—¥μâÕ°√–®°™π‘¥μâÕ·¢ÁßÀ√◊ÕμâÕ ÿ°¥â«¬‡∑§π‘§∑’Ë¥—¥·ª≈ß¡“®“° Ruit technique „™â‡«≈“ºà“μ—¥πâÕ¬

ª≈Õ¥¿—¬ ‰¥âº≈„°≈â‡§’¬ß°—∫ quality target μ“¡∑’Ë WHO ·π–π” ‚¥¬§«“¡μâÕß°“√°“√·°â ‰¢§à“ “¬μ“‡Õ’¬ß®“°°√–®°μ“

¢ÕßºŸâªÉ«¬À≈—ßºà“μ—¥®–‡√‘Ë¡§ß∑’Ë∑’ËÀ≈—ßºà“μ—¥ 1 ‡¥◊Õπ‰ª·≈â« ®—°…ÿ‡«™ “√ 2016; ¡°√“§¡-¡‘∂ÿπ“¬π 30(1): 1-10.

§” ”§—≠: manual small incision cataract surgery, MSICS, Ruit technique, cataract

‰¥â√—∫Õπÿ¡—μ‘®√‘¬∏√√¡°“√«‘®—¬„π§π ‚¥¬§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π§π ‚√ßæ¬“∫“≈‡®â“æ√–¬“¬¡√“™ ®—ßÀ«—¥ ÿæ√√≥∫ÿ√’

À¡“¬‡≈¢ YM 001/2559

ºŸâπ‘æπ∏å∑—ÈßÀ¡¥‰¡à¡’ à«π‡°’Ë¬«¢âÕßÀ√◊Õº≈ª√–‚¬™πå„¥Ê °—∫º≈‘μ¿—≥±å∑’Ë‰¥â°≈à“«Õâ“ß∂÷ß„πß“π«‘®—¬π’È

»‘√– Õ√ÿ≥¡ß§≈, æ.∫.

·ºπ°®—°…ÿ«‘∑¬“ »Ÿπ¬å¥«ßμ“‡¥‘¡∫“ßπ“ß∫«™ ‚√ßæ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™

Original Article/π‘æπ∏åμâπ©∫—∫



3º≈°“√ºà“μ—¥μâÕ°√–®°™π‘¥‡ªî¥·º≈‡≈Á°„π»Ÿπ¬å¥«ßμ“‡¥‘¡∫“ßπ“ß∫«™ ®—ßÀ«—¥ ÿæ√√≥∫ÿ√’

∫∑π”
μâÕ°√–®° (cataract) ‡ªìπ “‡Àμÿ¢Õß°“√μ“∫Õ¥∑’Ë

·°â ‰¢‰¥âÕ—π¥—∫ 1 ¢Õß‚≈°1 Õß§å°“√Õπ“¡—¬‚≈°‰¥â·π–π”

„Àâ·μà≈–ª√–‡∑»¡’Õ—μ√“°“√μ“∫Õ¥πâÕ¬°«à“√âÕ¬≈– 0.52

 ”À√—∫ª√–‡∑»‰∑¬„πªï æ.». 2549-2550 æ∫Õ—μ√“

°“√μ“∫Õ¥√âÕ¬≈– 0.59 ·≈–¡’μâÕ°√–®°™π‘¥∫Õ¥μ°§â“ß

(backlog blinding cataract) 98,336 √“¬3 ·≈–μàÕ¡“„π

ªï æ.». 2556 ¬—ßæ∫«à“Õ—μ√“°“√μ“∫Õ¥‰¡à‰¥â≈¥≈ß§◊Õ æ∫

√âÕ¬≈– 0.6 ·≈–¡’μâÕ°√–®°™π‘¥∫Õ¥μ°§â“ßÕ’°®”π«π

70,071 √“¬4 „π°“√≈¥μâÕ°√–®°μ°§â“ß®”‡ªìπμâÕß¡’ cata-

ract surgery rate Õ¬à“ßπâÕ¬¡“°°«à“Õÿ∫—μ‘°“√≥å√“¬„À¡à

¢ÕßºŸâªÉ«¬μâÕ°√–®°∑’Ë√Õ°“√ºà“μ—¥∑—ÈßÀ¡¥5,6 ÷́Ëß°“√∑’Ë¬—ß¡’

ºŸâªÉ«¬μâÕ°√–®°™π‘¥∫Õ¥μ°§â“ß®”π«π¡“°„πª√–‡∑»‰∑¬

Õ“®‡ªìπ‡æ√“– cataract surgery rate π—Èπ‰¡àæÕ∑’Ë®–°”®—¥

‡§ μâÕ°√–®°™π‘¥∫Õ¥√“¬„À¡à‰¥â∑—ÈßÀ¡¥4

°“√ºà“μ—¥μâÕ°√–®°™π‘¥‡ªî¥·º≈‡≈Á° (manual small

incision cataract surgery or MSICS)  “¡“√∂ºà“μ—¥

ºŸâªÉ«¬μâÕ°√–®°‰¥â®”π«π‡§ μàÕ™—Ë«‚¡ß¡“° „™â‡«≈“„π°“√

ºà“μ—¥πâÕ¬ ¡’¿“«–·∑√° ấÕπ¢Õß°“√ºà“μ—¥„πÕ—μ√“∑’ËμË”7-9

·≈–‰¥âº≈ºà“μ—¥Õ¬Ÿà„π‡°≥±å¥’ ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√

ºà“μ—¥μâÕ°√–®°™π‘¥‡ªî¥·º≈„À≠à (conventional extra-

capsular cataract surgery or ECCE) ·≈â«¡’ corneal

astigmatism À≈—ßºà“μ—¥πâÕ¬°«à“ ‡æ√“– à«π¡“°‰¡à®”‡ªìπ

μâÕß‡¬Á∫·º≈ºà“μ—¥10 ·≈– “¡“√∂ºà“μ—¥°—∫ºŸâªÉ«¬μâÕ°√–®°

‰¥â∑ÿ°√–¬–11 ·μà§«√√–«—ß„π°√≥’∑’Ë‡ªìπμâÕ°√–®°√à«¡°—∫¡’

zonule dialysis √à«¡¥â«¬12

°“√ºà“μ—¥μâÕ°√–®°™π‘¥‡ªî¥·º≈‡≈Á°¥â«¬ Ruit tech-

nique π—Èπ¡’√“¬ß“π presenting visual acuity À≈—ßºà“μ—¥

Õ¬Ÿà„π°≈ÿà¡ good vision (20/20-20/70) ¡“°°«à“√âÕ¬≈– 8513

´÷Ëß‡¢â“‡°≥±å∑’Ë¡’§ÿ≥¿“æ (quality target) μ“¡∑’Ë WHO

·π–π”14 ß“π«‘®—¬π’È®÷ß π„®»÷°…“º≈¢Õß°“√ºà“μ—¥μâÕ°√–®°

™π‘¥‡ªî¥·º≈‡≈Á°„π°≈ÿà¡ºŸâªÉ«¬μâÕ·¢ÁßÀ√◊ÕμâÕ ÿ°¢ÕßºŸâπ‘æπ∏å

´÷Ëß¡’ª√– ∫°“√≥åºà“μ—¥¥â«¬‡∑§π‘§∑’Ë¥—¥·ª≈ß¡“®“° Ruit

technique7,12 ¡“ 1 ªï √«¡ 99 μ“ «à“‰¥âº≈Õ¬à“ß‰√„π·ßà

°“√¡Õß‡ÀÁπ §«“¡μâÕß°“√°“√·°â ‰¢§à“ “¬μ“‡Õ’¬ß®“°

°√–®°μ“¢ÕßºŸâªÉ«¬À≈—ßºà“μ—¥ √–¬–‡«≈“„π°“√∑”°“√ºà“μ—¥

·≈–º≈·∑√° ấÕπ®“°°“√ºà“μ—¥

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

study) „π°≈ÿà¡ºŸâªÉ«¬μâÕ°√–®°™π‘¥μâÕ·¢ÁßÀ√◊ÕμâÕ ÿ° ∑’Ë‰¥â

√—∫°“√ºà“μ—¥μâÕ°√–®°™π‘¥‡ªî¥·º≈‡≈Á°∑’Ë¥—¥·ª≈ß¡“®“°

Ruit technique7,12 ∑’Ë ‚√ßæ¬“∫“≈‡¥‘¡∫“ßπ“ß∫«™ ®—ßÀ«—¥

 ÿæ√√≥∫ÿ√’„π™à«ß‡¥◊Õπ μÿ≈“§¡ æ.». 2558 ∂÷ß ¡°√“§¡ æ.».

2559 ¢Õß·æ∑¬åºŸâπ‘æπ∏å ´÷Ëßºà“π°“√æ‘®“√≥“·≈–√—∫√Õß

®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π§π ‚√ßæ¬“∫“≈

‡®â“æ√–¬“¬¡√“™ ®—ßÀ«—¥ ÿæ√√≥∫ÿ√’ ‚¥¬¡’ºŸâ‡¢â“√à«¡«‘®—¬

∑—ÈßÀ¡¥ 47 μ“ (®”π«π 41 §π) ÷́Ëß∑ÿ°§π∑’Ë‡¢â“√à«¡«‘®—¬‰¥â

„Àâ§”¬‘π¬Õ¡‚¥¬‰¥â√—∫°“√∫Õ°°≈à“«·≈–‡μÁ¡„®„π‡Õ° “√

(informed consent form)

°“√»÷°…“«‘®—¬π’È¡’‡°≥±å§—¥ÕÕ° (exclusion criteria)

„π°√≥’¥—ßμàÕ‰ªπ’È §◊Õ ºŸâªÉ«¬ªØ‘‡ ∏À√◊Õ¢Õ‰¡à‡¢â“√à«¡°“√

»÷°…“«‘®—¬°àÕπ°“√√—°…“ ‘Èπ ÿ¥ ºŸâªÉ«¬Õ“¬ÿπâÕ¬°«à“ 40 ªï

ºŸâªÉ«¬∑’Ë¡’‚√§√à«¡∑“ßμ“´÷Ëß¡’º≈μàÕ°“√¡Õß‡ÀÁπ (ocular co-

morbidity capable of compromising vision) ºŸâªÉ«¬∑’Ë

‰¡à “¡“√∂Õà“πÀπ—ß ◊ÕÀ√◊Õμ—«‡≈¢®“° Snellen chart ‰¥â

·≈–ºŸâªÉ«¬∑’Ë¡’¿“«–∑’Ë¡’º≈μàÕ§«“¡∂Ÿ°μâÕß„π°“√«—¥§à“§«“¡

‚§âß°√–®°μ“ §◊Õ °√–®°μ“¢ÿàπÀ√◊Õ¡’·º≈‡ªìπ (corneal

opacity) ¡’ª√–«—μ‘°“√„™â contact lens ¡’μâÕ‡π◊ÈÕ (ptery-

gium) μ“·Àâß (dry eye) ‡§¬ºà“μ—¥°√–®°μ“·°â ‰¢¿“«–

 “¬μ“º‘¥ª√°μ‘ (corneal refractive surgery) ·≈–ºŸâªÉ«¬

∑’Ë¡’ poor fixation

ºŸâªÉ«¬∑’Ë‡¢â“√à«¡«‘®—¬∑—ÈßÀ¡¥ ®–‰¥â√—∫°“√ºà“μ—¥μâÕ°√–®°

™π‘¥‡ªî¥·º≈‡≈Á°∑’Ë¥—¥·ª≈ß¡“®“° Ruit technique7,12 ‚¥¬

¡’¢—ÈπμÕπ¥—ßπ’È

- ºŸâºà“μ—¥π—Ëß∑“ßÀ“ßμ“¢ÕßºŸâªÉ«¬ (temporal ap-

proach) ·≈â«∑” fornix-based conjunctival flap ‡ªìπ√Ÿªμ—«

L §«Ë” (μ“¡√Ÿª∑’Ë 1a) ®“°π—ÈπÀâ“¡‡≈◊Õ¥∫√‘‡«≥ bare sclera

∑’Ë®–∑” scleral incision ¥â«¬ electric cautery ·≈â«„™â

blade no.15 ∑” curvilineal partial thickness (30-50%)

scleral incision Àà“ß®“°∫√‘‡«≥ limbus 2 ¡¡. ‚¥¬„Àâ¡’

§«“¡¬“«·º≈ª√–¡“≥ 6.5-8.5 ¡¡. ¢÷Èπ°—∫¢π“¥ nucleus
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¢Õß‡≈π å (μ“¡√Ÿª∑’Ë 1b)

- ∑” scleral tunnel ¥â«¬ angled bevel-up cres-

cent knife ‚¥¬„Àâ tunnel ≈÷°ºà“π limbus ·≈–‡¢â“‰ª„π

clear cornea 1-1.5 ¡¡. ‚¥¬∑’Ë¬—ß‰¡à∑–≈ÿºà“π‡¢â“‰ª„π ante-

rior chamber ·≈–„Àâ∫√‘‡«≥ tunnel ¥â“π„π¡’§«“¡°«â“ß

¡“°°«à“∫√‘‡«≥ scleral opening (μ“¡√Ÿª∑’Ë 1c)

- ∑” paracentesis ‚¥¬„™âª≈“¬ 2.75 ¡¡. angled

slit knife ‡®“–ºà“π‡¢â“ anterior chamber ¢≥–∑’Ëºà“π‰ª

∂÷ß®ÿ¥°÷Ëß°≈“ß¢Õß§«“¡¬“«¢Õß scleral tunnel (μ“¡√Ÿª∑’Ë

2a) ·≈â« anterior capsular staining ¥â«¬ trypan blue

®“°π—Èπ≈â“ß anterior chamber ·≈â«‡μ‘¡ viscoelastic ∑”

CCC À√◊Õ can-opening capsulotomy ¢π“¥‡ âπºà“

»Ÿπ¬å°≈“ß 7-7.5 ¡¡. ‚¥¬°√≥’ CCC ®–∑” radial relax-

ation 4 μ”·Àπàß (μ“¡√Ÿª∑’Ë 2b)

- ‡ªî¥ internal opening ¢Õß scleral tunnel ‡¢â“‰ª

„π anterior chamber μ≈Õ¥§«“¡°«â“ß¢Õß scleral inci-

sion ‚¥¬„™â 2.75 ¡¡. angled slit knife (μ“¡√Ÿª∑’Ë 3) ®“°

π—Èπ anterior lens subluxation ‚¥¬„™âª≈“¬ viscocannula

¬° equator ¢Õß‡≈π å¢÷Èπ¡“ 1 ¥â“π (μ“¡√Ÿª∑’Ë 4a) ·≈â«©’¥

viscoelastic „μâ‡≈π å ®“°π—Èπ„™â viscocannula À¡ÿπ

‡≈π å®π‡≈π å¢÷Èπ¡“Õ¬Ÿà„π anterior chamber ∑—Èß≈Ÿ° (μ“¡

√Ÿª∑’Ë 4b ·≈–√Ÿª∑’Ë 4c) ·≈â«©’¥ viscoelastic ©“∫Àπâ“‡≈π å15

‡æ◊ËÕª°ªÑÕß corneal endothelium √–À«à“ß∑”°“√§≈Õ¥

‡≈π å

- ‡™Á§§«“¡°«â“ß¢Õß scleral tunnel «à“°«â“ß°«à“

À√◊Õ‡∑à“°—∫‡ âπºà“»Ÿπ¬å°≈“ß¢Õß lens À√◊Õ‰¡à ‚¥¬„™â visco-

cannula ∑“∫∑’Ë¡ÿ¡¢Õß scleral tunnel ∑—Èß Õß¢â“ß ∂â“æ∫

«à“·§∫°«à“‡ âπºà“»Ÿπ¬å°≈“ß¢Õß‡≈π å„Àâ¢¬“¬ scleral tunnel

„Àâ°«â“ß¢÷Èπ°àÕπ§≈Õ¥‡≈π å

√Ÿª∑’Ë 1 · ¥ß°“√∑” scleral tunnel wound

√Ÿª∑’Ë 2  · ¥ß°“√∑” paracentesis ·≈– capsulotomy
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-  Õ¥ Ruitûs simcoe ∑’Ë¡’πÈ”‰À≈·√ß‡¢â“ anterior

chamber ∑“ß¥â“π¢â“ß‡≈π å (μ“¡√Ÿª∑’Ë 4d) ®“°π—Èπ Õ¥

‰ªÕ¬Ÿà¥â“π„μâ‡≈π å ·≈â«¬°ª≈“¬ Ruitûs simcoe ¢÷Èπ‡≈Á°πâÕ¬

√Õ„ÀâπÈ” – ¡„π≈Ÿ°μ“®π¡’·√ß¥—π„Àâ‡≈π å‡¢â“¡“®ÿ°∑’Ë inter-

nal opening ¢Õß scleral tunnel (μ“¡√Ÿª∑’Ë 4e) ·≈â«„™â —π

Ruitûs simcoe °¥∑’Ë posterior lip ¢Õß scleral tunnel

·√ß¥—ππÈ”®–¥—π„Àâ‡≈π å§≈Õ¥ÕÕ°¡“ (μ“¡√Ÿª∑’Ë 4f) ®“°π—Èπ

„™â Ruitû simcoe ¥Ÿ¥ epinucleus ·≈– cortex ÕÕ°

- ©’¥ viscoelastic ‡¢â“‰ª„π anterior chamber „Àâ

∂ÿßÀÿâ¡‡≈π å°“ß‡μÁ¡∑’Ë ·≈â«„ à polymethyl-methacrylate

intraocular lens ‡¢â“‰ª„π∂ÿßÀÿâ¡‡≈π å ®“°π—Èπ„™â Ruitûs

simcoe ≈â“ß viscoelastic „π anterior chamber ÕÕ°

√Ÿª∑’Ë 4  · ¥ß°“√∑” anterior lens subluxation ·≈–°“√§≈Õ¥‡≈π å

√Ÿª∑’Ë 3  · ¥ß°“√‡ªî¥ internal opening ¢Õß scleral tunnel
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- „™â ‰¡âæ—π ”≈’°¥≈Ÿ°μ“∫√‘‡«≥μ”·Àπàß°√–®°μ“„°≈â

limbus ‡∫“Ê‡æ◊ËÕ‡™Á§§«“¡μ÷ß¢Õß≈Ÿ°μ“ ·≈â« —ß‡°μÿ∑’Ë scleral

opening ¢Õß scleral tunnel «à“ self-sealing ¥’À√◊Õ‰¡à

°√≥’∑’Ë‰¡à self-sealing ®–∑”°“√‡¬Á∫ scleral tunnel wound

∑ÿ°√“¬ ®“°π—Èπªî¥·º≈‡¬◊ËÕ∫ÿμ“¢“«°≈—∫ Ÿàμ”·Àπàß‡¥‘¡‚¥¬

electric cautery ·≈–‡™Á§„Àâ‡¬◊ËÕ∫ÿμ“¢“«§≈ÿ¡ scleral

opening ¢Õß scleral tunnel wound

ºŸâªÉ«¬∑’Ë‡¢â“√à«¡«‘®—¬®–‰¥â√—∫°“√μ√«®«—¥·≈–∫—π∑÷°

¢âÕ¡Ÿ≈∑’Ë√–¬–‡«≈“μà“ßÊ16 ¥—ßπ’È

- ∑’Ë°àÕπ°“√ºà“μ—¥ ·≈–À≈—ßºà“μ—¥∑’Ë 1 «—π 1  —ª¥“Àå

1 ‡¥◊Õπ ·≈– 3 ‡¥◊Õπ μ“¡≈”¥—∫ μ√«®μ“¥â«¬‡§√◊ËÕß slit-

lamp biomicroscope ·≈–«—¥ UCVA (uncorrected

visual acuity) ·≈– BCVA (best-corrected visual acui-

ty) ‚¥¬„ÀâºŸâªÉ«¬Õà“π Snellen chart ‚¥¬Õà“π optotype ∑’Ë

‡ªìπμ—«‡≈¢‚¥¬‰¡à„™â pinhole ·≈–„™â pinhole μ“¡≈”¥—∫

À“°ºŸâªÉ«¬‰¡à “¡“√∂Õà“πμ—«‡≈¢‰¥â®–„™â tumbling ùEû chart

·∑π  ”À√—∫ VA „π°“√»÷°…“«‘®—¬π’È®–√“¬ß“πº≈·∫àß‡ªìπ

3 °≈ÿà¡ §◊Õ good vision, borderline vision ·≈– poor

vision ‚¥¬¡’ VA Õ¬Ÿà„π™à«ß 20/20-20/70, <20/70-20/200

·≈– <20/200 μ“¡≈”¥—∫17

- «—¥ autokeratometry °àÕπ°“√ºà“μ—¥ ·≈–À≈—ß

ºà“μ—¥∑’Ë 1  —ª¥“Àå 1 ‡¥◊Õπ ·≈– 3 ‡¥◊Õπ μ“¡≈”¥—∫ ·≈–«—¥

autorefraction À≈—ßºà“μ—¥∑’Ë 1 ‡¥◊Õπ ·≈– 3 ‡¥◊Õπ μ“¡

≈”¥—∫ ¥â«¬‡§√◊ËÕß autokerato-refractometer (KR-8900,

Topcon) ´÷ËßºŸâªÉ«¬®–μâÕß«“ß§“ß∑’Ë‡§√◊ËÕßμ√«®‚¥¬„ÀâÀ“ß

μ“μ√ß°—∫μ”·Àπàß landmark ¢Õß‡§√◊ËÕß∑ÿ°§√—Èß°àÕπ°“√«—¥

‚¥¬ß“π«‘®—¬π’È π„®§«“¡μâÕß°“√°“√·°â ‰¢§à“ “¬μ“‡Õ’¬ß

®“°°√–®°μ“‚¥¬¥Ÿ®“°§à“ magnitude of astigmatism

without regard to axis  à«π§à“‡©≈’Ë¬¢Õß autorefraction

§”π«≥‚¥¬«‘∏’ Fourier analysis18

- ¢¬“¬¡à“πμ“μ√«®®Õª√– “∑μ“ ∑’ËÀ≈—ßºà“μ—¥ 1

‡¥◊Õπ

- ¢âÕ¡Ÿ≈°“√ºà“μ—¥ ¥—ßπ’È ‡«≈“∑’Ë„™â„π°“√ºà“μ—¥ (op-

eration time) Àπà«¬‡ªìππ“∑’ (‚¥¬À“°¡’‡»…«‘π“∑’®–ªí¥¢÷Èπ

´÷Ëß‡√‘Ë¡®—∫‡«≈“μ—Èß·μàμÕπ≈ß¡◊Õ∑” fornix-based conjunc-

tival flap ®π∂÷ßªî¥·º≈ conjunctival wound) ¢π“¥¢Õß

·º≈ºà“μ—¥ º≈·∑√° ấÕπ√–À«à“ßºà“μ—¥ ·≈–º≈·∑√° ấÕπ

À≈—ßºà“μ—¥

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
π”‡ πÕ≈—°…≥–°≈ÿà¡μ—«Õ¬à“ß¥â«¬ ∂‘μ‘‡™‘ßæ√√≥“ ·≈–

 ∂‘μ‘‡™‘ßÕπÿ¡“π„π°√≥’«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈ ‚¥¬

À“°∑¥ Õ∫≈—°…≥–°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈¥â«¬ Kolmogorov

- Smirnov test ·≈â«æ∫«à“¡’°“√°√–®“¬·∫∫ª°μ‘ ®–„™â

°“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫¥â«¬ paired t-test ·μàÀ“°æ∫

«à“°“√°√–®“¬‰¡àª°μ‘®–«‘‡§√“–Àå¥â«¬ Wilcoxon signed

ranks test °”Àπ¥√–¥—∫π—¬ ”§—≠ p - value < 0.05

º≈°“√»÷°…“
¡’ºŸâªÉ«¬∑’Ë‡¢â“‡°≥±åß“π«‘®—¬∑—ÈßÀ¡¥ 35 μ“ (®”π«π

31 §π) ®“°ºŸâ‡¢â“√à«¡«‘®—¬∑—ÈßÀ¡¥ 47 μ“ (®”π«π 41 §π)

‚¥¬¡’Õ“¬ÿ‡©≈’Ë¬ 67.6 ªï (√–À«à“ß 44 - 83 ªï) ‡ªìπ‡æ»™“¬

10 §π (√âÕ¬≈– 32.3) ‡æ»À≠‘ß 21 §π (√âÕ¬≈– 67.7) ‡ªìπ

μ“¢«“ 20 μ“ (√âÕ¬≈– 57.1) μ“ ấ“¬ 15 μ“ (√âÕ¬≈– 42.9)

‡ªìπμâÕ ÿ° 17 μ“ (√âÕ¬≈– 48.6) μâÕ·¢Áß 18 μ“ (√âÕ¬≈–

51.4) ¡’ºŸâªÉ«¬∑’Ë‰¡à‰¥â¡“μ‘¥μ“¡º≈°“√√—°…“∑’Ë 1 ‡¥◊Õπ ·≈–

3 ‡¥◊Õπ ‡ªìπ®”π«π 1 μ“ (√âÕ¬≈– 2.9) ·≈– 6 μ“ (√âÕ¬≈–

17.1) μ“¡≈”¥—∫  ”À√—∫ºŸâªÉ«¬‡¢â“√à«¡«‘®—¬∑’Ë∂Ÿ°§—¥ÕÕ°π—Èπ

‡ªìπ‚√§®Õª√– “∑μ“ 5 μ“ μâÕÀ‘π®”π«π 3 μ“ μâÕ‡π◊ÈÕ

3 μ“ ·≈–°√–®°μ“‡ªìπ·º≈‡ªìπ 1 μ“

√âÕ¬≈–¢ÕßºŸâªÉ«¬∑’Ë¡’ UCVA ·≈– BCVA Õ¬Ÿà„π good

vision, borderline vision and poor vision group À≈—ß

ºà“μ—¥∑’Ë‡«≈“μà“ßÊ · ¥ß¥—ßμ“√“ß∑’Ë 1 πÕ°®“°π’Èæ∫«à“¡’

ºŸâªÉ«¬®”π«π 12/28 μ“ (√âÕ¬≈– 42.9) ·≈– 18/28 μ“

(√âÕ¬≈– 64.3) ∑’Ë¡’ UCVA ·≈– BCVA ∑’ËÀ≈—ßºà“μ—¥ 3 ‡¥◊Õπ

μ“¡≈”¥—∫ Õ¬Ÿà„π™à«ß 20/20-20/40

§à“‡©≈’Ë¬¢Õßº≈μà“ß¢Õß magnitude of corneal

astigmatism without regard to axis · ¥ß¥—ßμ“√“ß∑’Ë 2

·≈–æ∫«à“¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘¢Õß

magnitude of corneal astigmatism without regard to

axis √–À«à“ß∑’ËÀ≈—ßºà“μ—¥ 1 ‡¥◊Õπ°—∫À≈—ßºà“μ—¥ 1  —ª¥“Àå

·≈–∑’ËÀ≈—ßºà“μ—¥ 1  —ª¥“Àå°—∫°àÕπºà“μ—¥ (p=0.003 ·≈–
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p=0.001 μ“¡≈”¥—∫) ·μà‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫√–À«à“ß∑’ËÀ≈—ßºà“μ—¥ 3 ‡¥◊Õπ

°—∫À≈—ßºà“μ—¥ 1 ‡¥◊Õπ ·≈–∑’ËÀ≈—ßºà“μ—¥ 3 ‡¥◊Õπ°—∫°àÕπºà“μ—¥

(p=0.804 ·≈– p=0.127 μ“¡≈”¥—∫) §à“‡©≈’Ë¬¢Õß§à“

autorefraction ∑’ËÀ≈—ßºà“μ—¥ 1 ‡¥◊Õπ·≈– 3 ‡¥◊Õπ¢Õßß“π

»÷°…“«‘®—¬π’È§◊Õ -0.25, +0.50 X 102o ·≈– -0.25, +0.25 X

124o μ“¡≈”¥—∫

§à“‡©≈’Ë¬ + SD §à“¡—∏¬∞“π (inter - quartile range)

·≈–∞“ππ‘¬¡¢Õß‡«≈“„π°“√∑”ºà“μ—¥ §◊Õ 14.4 + 8.2 π“∑’

11 (10-15) π“∑’ ·≈– 10 π“∑’μ“¡≈”¥—∫ ¢π“¥·º≈ºà“μ—¥

‡©≈’Ë¬ 7.6 + 0.5 ¡¡. ¡’‡¬Á∫ scleral tunnel wound ∑—ÈßÀ¡¥

6/35 μ“ (√âÕ¬≈– 17.1) ¡’º≈·∑√°´âÕπ√–À«à“ß°“√ºà“μ—¥

§◊Õ ∂ÿßÀÿâ¡‡≈π å©’°¢“¥ (posterior capsular tear with

vitreous loss) 1/35 μ“ (√âÕ¬≈– 2.9) ·≈–¡’ intraopera-

tive hyphaema ¢≥–¢¬“¬·º≈ scleral tunnel ‡æ‘Ë¡‡μ‘¡

°àÕπ§≈Õ¥‡≈π åÕ’° 1/35 μ“ (√âÕ¬≈– 2.9%)  à«πº≈·∑√°

´âÕπÀ≈—ßºà“μ—¥¡’∑—ÈßÀ¡¥ 8/35 μ“ (√âÕ¬≈– 22.9) ‚¥¬‡ªìπ

microscopic hyphaema 6/35 μ“ (√âÕ¬≈– 17.1) ·≈–¡’

°√–®°μ“∫«¡À≈—ßºà“μ—¥ 2/35 μ“ (√âÕ¬≈– 5.7)

μ“√“ß∑’Ë 1 · ¥ß√âÕ¬≈–¢ÕßºŸâªÉ«¬∑’Ë¡’ UCVA ·≈– BCVA Õ¬Ÿà„π good vision, borderline vision and poor vision group À≈—ß
ºà“μ—¥∑’Ë‡«≈“μà“ßÊ

UCVA
- Preoperative day
- First postoperative day
- First postoperative week
- First postoperative month
- Third postoperative month

BCVA
- Preoperative day
- First postoperative day
- First postoperative week
- First postoperative month
- Third postoperative month

Good vision group
(20/20-20/70)

0
57.1%
62.9%
73.5%
82.8%

2.9%
71.4%
77.1%
79.4%
89.7%

Borderline vision group
(<20/70-20/200)

17.1%
34.3%
37.1%
26.5%
17.2%

17.1%
20.0%
22.9%
20.6%
10.3%

Poor vision group
(<20/200)

82.9%
8.6%

0
0
0

80.0%
8.6%

0
0
0

μ“√“ß∑’Ë 2   · ¥ß§à“‡©≈’Ë¬¢Õßº≈μà“ß¢Õß magnitude of corneal astigmatism without regard to axis

Between
- 1st postoperative week and preoperative day
- 1st postoperative month and 1st postoperative week
- 3rd postoperative month and 1St postoperative month
- 3rd postoperative month and preoperative day

Mean of difference in
magnitude of corneal astigmatism
without regard to axis (Mean + SD)

1.01 + 1.58
-0.49 + 0.90
-0.08 + 0.58
0.33 + 1.12
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∫∑«‘®“√≥å
ß“π»÷°…“«‘®—¬π’È ‰¥â»÷°…“º≈¢Õß°“√ºà“μ—¥μâÕ°√–®°

™π‘¥μâÕ·¢ÁßÀ√◊ÕμâÕ ÿ°¥â«¬‡∑§π‘§∑’Ë¥—¥·ª≈ß¡“®“° Ruit

technique7,12 ‚¥¬‰¥âº≈ UCVA ·≈– BCVA ∑’ËÀ≈—ßºà“μ—¥

3 ‡¥◊Õπ Õ¬Ÿà„π°≈ÿà¡ good vision (20/20-20/70) √âÕ¬≈–

82.8 ·≈– 89.7 μ“¡≈”¥—∫ ´÷Ëß„°≈â‡§’¬ß·μà¬—ß‰¡à∂÷ß‡°≥±å

quality target μ“¡∑’Ë WHO ·π–π” §◊Õ„Àâ¡’ presenting

VA À≈—ß®“°°“√ºà“μ—¥‰¡àπâÕ¬°«à“√âÕ¬≈– 8514 ·≈–‡¡◊ËÕ

æ‘®“√≥“§à“‡©≈’Ë¬¢Õß autorefraction ∑’ËÀ≈—ßºà“μ—¥ 3 ‡¥◊Õπ

æ∫«à“„°≈â‡§’¬ß°—∫ emmetropia §◊Õ  -0.25, +0.25 X 124o

¥—ßπ—Èπ °“√‡≈◊Õ°§à“ IOL power ‰¡à„™à “‡ÀμÿÀ≈—°∑’Ë àßº≈„Àâ

§à“ UCVA ∑’ËÀ≈—ßºà“μ—¥ 3 ‡¥◊Õπ ¢Õßß“π«‘®—¬π’È ‰¥â ‰¡à∂÷ß‡°≥±å

quality target ·μàÕ“®¡’ “‡Àμÿ‡π◊ËÕß¡“®“°ºŸâπ‘æπ∏å¬—ßÕ¬Ÿà

„π™à«ßμâπ¢Õß learning curve §◊Õ¡’ª√– ∫°“√≥åºà“μ—¥

¥â«¬‡∑§π‘§¥—ß°≈à“«¡“ 99 μ“ ‰¡à‡À¡◊Õπ√“¬ß“π«‘®—¬¢Õß

ºŸâ∑’Ë¡’ª√– ∫°“√≥å¡“°°«à“13 ·μàÕ¬à“ß‰√°Áμ“¡‰¡àæ∫«à“¡’

ºŸâªÉ«¬√“¬„¥¡’ UCVA ·≈– BCVA Õ¬Ÿà„π°≈ÿà¡ poor vision

(<20/200) μ—Èß·μà∑’ËÀ≈—ßºà“μ—¥ 1  —ª¥“Àå‰ª·≈â« πÕ°®“°π’È

À“°‡≈◊Õ° π„®‡©æ“–ºŸâªÉ«¬∑’Ë¡’ UCVA ·≈– BCVA ∑’ËÀ≈—ß

ºà“μ—¥ 3 ‡¥◊Õπ Õ¬Ÿà„π™à«ß 20/20-20/40 æ∫«à“¡’®”π«π√âÕ¬≈–

42.9 ·≈– 64.3 μ“¡≈”¥—∫

‡¡◊ËÕæ‘®“√≥“§«“¡μâÕß°“√°“√·°â ‰¢§à“ “¬μ“‡Õ’¬ß

®“°°√–®°μ“¢ÕßºŸâªÉ«¬ (corneal astigmatism) ´÷Ëß¥Ÿ®“°

º≈ magnitude of astigmatism without regard to axis

æ∫«à“®–‡√‘Ë¡§ß∑’ËÀ≈—ß®“°ºà“μ—¥‰ª·≈â« 1 ‡¥◊Õπ ´÷Ëß°Á§◊Õ

‰¡à¡’§«“¡·μ°μà“ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫∑’ËÀ≈—ßºà“μ—¥ 3 ‡¥◊Õπ°—∫

∑’Ë 1 ‡¥◊Õπ (p=0.804)

‡«≈“∑’Ë„™â°“√ºà“μ—¥´÷Ëß‰¡à√«¡ turnover time „πß“π

»÷°…“«‘®—¬π’È¡’§à“‡©≈’Ë¬‡∑à“°—∫ 14.4 + 8.2 π“∑’ ‚¥¬¡’§à“

¡—∏¬∞“πÕ¬Ÿà∑’Ë 11 (10-15) π“∑’ ·≈–∞“ππ‘¬¡‡∑à“°—∫ 10 π“∑’

´÷Ëß°“√∑’Ë¡’§à“‡©≈’Ë¬ Ÿß°«à“¡—∏¬∞“π·≈–∞“ππ‘¬¡π—Èπ Õ∏‘∫“¬

‰¥â®“°¢âÕ¡Ÿ≈‡«≈“∑’Ë„™â„π°“√ºà“μ—¥¡’°“√·®°·®ß·∫∫‡∫â∑“ß

∫«° (positively skewed or skewness to the right)

´÷Ëßæ∫«à“ºŸâªÉ«¬∑’Ë√—∫°“√ºà“μ—¥„™â‡«≈“μ—Èß·μà 20 π“∑’¢÷Èπ‰ª

¡’∑—ÈßÀ¡¥ 6 √“¬ (√âÕ¬≈– 17.1) ‚¥¬¡’ 4 √“¬ ‡ªìπ√“¬∑’Ë

®”‡ªìπμâÕß‡¬Á∫·º≈ºà“μ—¥ Õ’° 2 √“¬ ‡ªìπ√“¬∑’Ë¡’º≈·∑√°

´âÕπ√–À«à“ßºà“μ—¥§◊Õ √“¬·√°∂ÿßÀÿâ¡‡≈π å©’°¢“¥ ÷́Ëß®”‡ªìπ

μâÕß‡¬Á∫·º≈ºà“μ—¥ ·≈–√“¬∑’Ë Õß¡’ intraoperative

hyphaema ¢≥–¢¬“¬·º≈ scleral tunnel °àÕπ§≈Õ¥

‡≈π å´÷Ëß “‡ÀμÿÕ“®‡π◊ËÕß¡“®“° cutting into the anterior

chamberûs angle15 πÕ°®“°π—Èπ °“√∑” modified Ruit

technique „πß“π«‘®—¬π’È ‰¡à‰¥â∑” V-shaped or triangular

capsulotomy7,12 ·≈–¡’¢—ÈπμÕπ anteior capsular stain-

ing ¥â«¬ trypan blue ®÷ßμâÕß„™â‡«≈“„π°“√ºà“μ—¥π“π¢÷Èπ

·≈–¡“°°«à“π‘æπ∏åμâπ©∫—∫¢Õß Ruit S. ·≈–§≥–7,12,13

ß“π«‘®—¬π’È¡’®”π«πºŸâªÉ«¬∑’Ë®”‡ªìπμâÕß‡¬Á∫·º≈ºà“μ—¥

√âÕ¬≈– 17.1 ¡“°°«à“ß“π«‘®—¬∑’Ë√“¬ß“π‚¥¬ Kimura H. ·≈–

§≥–19 ‡π◊ËÕß®“°°“√∑” self-sealing scleral tunnel π—Èπ¡’

learning curve ·≈–§à“‡©≈’Ë¬§«“¡°«â“ß¢Õß scleral tun-

nel wound „πß“π«‘®—¬π’È‡∑à“°—∫ 7.6 + 0.5 ¡¡. ´÷Ëß¡“°°«à“

ß“π«‘®—¬μâπ©∫—∫¢Õß Ruit S. ·≈–§≥–12

º≈·∑√°´âÕπ√–À«à“ß°“√ºà“μ—¥ °√≥’∂ÿßÀÿâ¡‡≈π å©’°

¢“¥„πß“π«‘®—¬π’È ‰¡à¡“°°«à“∑’Ë¡’√“¬ß“π¡“·≈â«7  à«πº≈·∑√°

´âÕπÀ≈—ßºà“μ—¥∑’Ëæ∫¡“°∑’Ë ÿ¥§◊Õ¡’ microscopic hyphaema

‡™àπ‡¥’¬«°—∫√“¬ß“π«‘®—¬°àÕπÀπâ“π’È13 ·μàß“π»÷°…“«‘®—¬π’È

æ∫„πÕ—μ√“∑’ËπâÕ¬°«à“ §◊Õ 6/35 μ“ (√âÕ¬≈– 17.1) ÷́Ëß

À“¬‰¥â‡Õß‚¥¬‰¡à¡’°“√√—°…“„¥‡æ‘Ë¡‡μ‘¡πÕ°®“°πÕπ»’√…– Ÿß

·≈–¡’°√–®°μ“∫«¡À≈—ßºà“μ—¥ 2/35 μ“ (√âÕ¬≈– 5.7) Õ—π

‡π◊ËÕß¡“°®“°μâÕß∑”§≈Õ¥‡≈π å 2 §√—Èß ‡æ√“–·º≈ scleral

tunnel wound ‡≈Á°°«à“π‘«‡§≈’¬ ¢Õß‡≈π å ·μà‡¡◊ËÕμ‘¥μ“¡

º≈„π√“¬∑’Ë¡’°√–®°μ“∫«¡À≈—ßºà“μ—¥∑—Èß 2 √“¬æ∫«à“ √“¬∑’Ë

1 ¡’ UCVA ·≈– BCVA ®“°°“√μ√«®μ‘¥μ“¡Õ“°“√§√—Èß

 ÿ¥∑â“¬∑’Ë 1  —ª¥“ÀåÀ≈—ßºà“μ—¥‡∑à“°—∫ 20/200  à«π√“¬∑’Ë 2

¡’°“√¡Õß‡ÀÁπ¥’¢÷Èπ‡√◊ËÕ¬Ê ®“°∑’Ë 1  —ª¥“Àå À≈—ßºà“μ—¥ ¡’

UCVA ·≈– BCVA ‡∑à“°—∫ 20/200 ·≈– 20/100-1 μ“¡

≈”¥—∫ ®π∂÷ßμ‘¥μ“¡Õ“°“√§√—Èß ÿ¥∑â“¬∑’Ë 3 ‡¥◊ÕπÀ≈—ßºà“μ—¥¡’

UCVA ·≈– BCVA ‡∑à“°—∫ 20/30-3

°“√μ√«®μ‘¥μ“¡º≈À≈—ßºà“μ—¥°—∫ºŸâªÉ«¬∑’Ë∑”ºà“μ—¥¥â«¬

‡∑§π‘§∑’Ë¥—¥·ª≈ß®“° Ruit technique  ”À√—∫ºŸâπ‘æπ∏å

π—Èπ‡ÀÁπ«à“ –¥«° ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ºŸâªÉ«¬∑’Ë∑”ºà“μ—¥¥â«¬

‡∑§π‘§ ECCE ‡π◊ËÕß®“°ºŸâªÉ«¬ à«π¡“°‰¡à ‰¥â®”‡ªìπμâÕß

‡¬Á∫·º≈ºà“μ—¥ ®÷ß≈¥°“√¥Ÿ·≈μ—¥‰À¡·°â§à“ “¬μ“‡Õ’¬ß
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‡π◊ËÕß®“°°√–®°μ“„Àâ°—∫ºŸâªÉ«¬ ª√–°Õ∫°—∫‡¡◊ËÕ¥Ÿº≈ mag-

nitude of astigmatism without regard to axis °Áæ∫«à“

∑’ËÀ≈—ßºà“μ—¥ 3 ‡¥◊Õπ°—∫∑’Ë°àÕπºà“μ—¥°Á‰¡à¡’§«“¡·μ°μà“ß°—π

(p=0.127) ·≈–ºŸâªÉ«¬ à«π¡“°¡’ visual recovery ∑’Ë‡√Á« §◊Õ

¡’ UCVA ·≈– BCVA ∑’ËÀ≈—ßºà“μ—¥ 1 «—πÕ¬Ÿà„π™à«ß good

vision √âÕ¬≈– 57.1 ·≈– 71.4 μ“¡≈”¥—∫ ‡∑’¬∫‰¥â°—∫ß“π

«‘®—¬¢Õß Gurung A. ·≈–§≥–20

À“°ºà“π™à«ßμâπ¢Õß learning curve ‚¥¬°“√∑” self-

sealing scleral tunnel wound ‰¥â¥’15 ·≈–≈¥ postop-

erative hyphaema ‚¥¬°“√Àâ“¡‡≈◊Õ¥®“°°“√∑” superfi-

cial scleral tunnel ·≈– electric cautery „Àâ‡æ’¬ßæÕ15,21

·≈–≈¥ºŸâªÉ«¬°√–®°μ“∫«¡À≈—ßºà“μ—¥„π°√≥’ large nucleus

‚¥¬ª√–‡¡‘π§«“¡°«â“ß¢Õß·º≈ scleral tunnel wound «à“

°«â“ßæÕÀ√◊Õ‰¡à°àÕπ°“√§≈Õ¥‡≈π å∑ÿ°§√—Èß15 ·≈–‡≈’Ë¬ß∑”

„π°√≥’∑’Ë¡’ zonular dialysis12 º≈°“√ºà“μ—¥Õ“®®–‰¥â∂÷ß

quality target ∑’Ë WHO ·π–π”‰¥â14 ‡π◊ËÕß®“° outcomes

∑’Ë¥’¢÷ÈπÕ¬Ÿà°—∫§«“¡™”π“≠·≈–ª√– ∫°“√≥å¢ÕßºŸâºà“μ—¥

·μà≈–§π¥â«¬ ‚¥¬™à«ßμâπ¢Õß learning curve §«√∑”„π

≈—°…≥–‡ªìπ a stepwise manner on selected patients11

¢âÕ®”°—¥„π°“√»÷°…“ß“π«‘®—¬π’È §◊Õ ºŸâ‡¢â“√à«¡»÷°…“

«‘®—¬π’È¡’®”π«π‰¡à¡“° ‰¡à‰¥â«—¥º≈ endothelial cell count

∑’Ë°àÕπ·≈–À≈—ßºà“μ—¥ ·≈–°“√¥Ÿº≈ corneal astigmatism

„πß“π»÷°…“«‘®—¬π’È ¥Ÿ‡æ’¬ß§«“¡μâÕß°“√°“√·°â ‰¢§à“ “¬μ“

‡Õ’¬ß®“°°√–®°μ“ ‡π◊ËÕß®“°¢âÕ®”°—¥¢Õß‡§√◊ËÕß¡◊Õ„π‚√ß

æ¬“∫“≈™ÿ¡™π∑’Ë¡’·μà autokeratometry ÷́ËßÕ“»—¬§«“¡

√à«¡¡◊Õ¢ÕßºŸâªÉ«¬„π°“√¡Õß illuminated target ∑”„Àâ

¬“°μàÕ°“√‰¥â reproducible keratometer readings °√≥’

ß“π»÷°…“«‘®—¬„πÕπ“§μ§«√‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ·≈–

§«“¡ª≈Õ¥¿—¬°—∫º≈°“√ºà“μ—¥μâÕ°√–®°™π‘¥μâÕ·¢ÁßÀ√◊Õ

μâÕ ÿ°¥â«¬‡∑§π‘§ ECCE ·≈–Õ“®»÷°…“ learning curve

¢Õß·æ∑¬åºŸâ‡√‘Ë¡∑”°“√ºà“μ—¥μâÕ°√–®°¥â«¬‡∑§π‘§∑’Ë¥—¥·ª≈ß

¡“®“° Ruit technique ¥â«¬

 √ÿª
°“√ºà“μ—¥μâÕ°√–®°™π‘¥μâÕ·¢ÁßÀ√◊ÕμâÕ ÿ°¥â«¬‡∑§π‘§

∑’Ë¥—¥·ª≈ß¡“®“° Ruit technique  ”À√—∫ºŸâ¡’ª√– ∫°“√≥å

ºà“μ—¥¡“·≈â« 1 ªï √«¡∑—ÈßÀ¡¥ 99 μ“π—Èπ „™â‡«≈“„π°“√

ºà“μ—¥πâÕ¬‚¥¬¡’§à“¡—∏¬∞“π‡∑à“°—∫ 11 π“∑’ ‰¥âº≈ UCVA

πâÕ¬°«à“·μà„°≈â‡§’¬ß°—∫ quality target μ“¡∑’Ë WHO ·π–π”

§«“¡μâÕß°“√°“√·°â ‰¢§à“ “¬μ“‡Õ’¬ß®“°°√–®°μ“¢Õß

ºŸâªÉ«¬À≈—ßºà“μ—¥®–‡√‘Ë¡§ß∑’Ë∑’ËÀ≈—ßºà“μ—¥ 1 ‡¥◊Õπ‰ª·≈â« ·≈–

§àÕπ¢â“ßª≈Õ¥¿—¬ §◊Õ ‰¡àæ∫«à“¡’ºŸâªÉ«¬√“¬„¥∑’Ë¡’ UCVA

Õ¬Ÿà„π°≈ÿà¡ poor vision (<20/200) μ—Èß·μà 1  —ª¥“ÀåÀ≈—ß

ºà“μ—¥‚¥¬æ∫∂ÿßÀÿâ¡‡≈π å©’°¢“¥ (posterior capsular tear

with vitreous loss) √–À«à“ßºà“μ—¥√âÕ¬≈– 2.9

∫∑¢Õ∫§ÿ≥
¢Õ¢Õ∫§ÿ≥ √».πæ.Õπÿ™‘μ ªÿ≠≠∑≈—ß§å √».πæ.æ√™—¬

¡‰À «√‘¬– ·≈–æ≠.π«æ√ ‡μ™–¡≥’ ∂‘μ¬å ºŸâ∂à“¬∑Õ¥

MSICS with modified Ruit technique ¢Õ¢Õ∫§ÿ≥

æ≠.«√√≥«√“ß§å √—°´âÕπ  ”À√—∫§”ª√÷°…“ß“π«‘®—¬ ·≈–

¢Õ¢Õ∫§ÿ≥‡®â“Àπâ“∑’Ë»Ÿπ¬å¥«ßμ“‡¥‘¡∫“ßπ“ß∫«™ √æ.‡¥‘¡

∫“ßπ“ß∫«™ ®. ÿæ√√≥∫ÿ√’ ∑ÿ°§π∑’Ë¡’ à«π™à«¬„πß“π«‘®—¬π’È
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Minimally Invasive Glaucoma Surgery
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Abstract

Conventional glaucoma surgery, mainly trabeculectomy, has been known for its effectiveness on IOP

lowering, however, the procedure involves a large conjunctival incision from which various unwanted

sequelae may ensue. Minimally invasive glaucoma surgery (MIGS)†is a group of new alternative glaucoma

procedures. With the concept of being an ab interno microincisional approach, MIGS makes the glaucoma

procedure need no conjunctival incision, therefore, it could be done in safer and faster way than the

conventional one. MIGS can provide more convenient to the surgeons along with faster recovery to the

patients. Current studies show relative satisfaction on IOP lowering effect albeit their final pressure is still

higher than trabeculectomy. This constrained efficacy limits their uses to mild - moderate glaucoma cases.

The long term safety and efficacy are still under investigation. Most evidence shows the additional benefit of

their combination with cataract surgery. Thai J Ophthalmol 2016; January-June 30(1): 11-23.

Keywords: minimally invasive glaucoma surgery (MIGS), ab interno microincisional approach, glaucoma

surgery, glaucoma innovation
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Minimally Invasive Glaucoma Surgery (MIGS)

‡√◊ËÕß¬àÕ

°“√ºà“μ—¥μâÕÀ‘π∑’Ë„™â°—π¡“°§◊Õ«‘∏’ trabeculectomy ÷́Ëß‡ªìπ«‘∏’∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√≈¥§«“¡¥—πμ“ ·μà

Õ¬à“ß‰√°Áμ“¡«‘∏’π’È¡’°“√μ—¥‡≈“–‡¬◊ËÕ∫ÿμ“∑’Ë°«â“ß ®÷ßÕ“® àßº≈„Àâ¡’¿“«–·∑√°´âÕπ·≈–º≈¢â“ß‡§’¬ß‰¥â Minimally invasive

glaucoma surgery (MIGS) ‡ªìπ«‘∏’°“√ºà“μ—¥∑“ß‡≈◊Õ°·∫∫„À¡à À≈—°°“√§◊Õ‡ªìπ ab interno microincisional approach

´÷ËßÀ≈’°‡≈’Ë¬ß°“√μ—¥‡≈“–‡¬◊ËÕ∫ÿμ“  àßº≈„Àâ·º≈À“¬Õ¬à“ß√«¥‡√Á« ·≈–¡’§«“¡ª≈Õ¥¿—¬°«à“°“√ºà“μ—¥·∫∫‡¥‘¡ °“√»÷°…“

ªí®®ÿ∫—πæ∫«à“ª√– ‘∑∏‘¿“æ„π°“√≈¥§«“¡¥—πμ“‡ªìπ∑’Ëπà“æÕ„® ·μàÕ¬à“ß‰√°Áμ“¡§«“¡¥—πμ“À≈—ßºà“μ—¥π—Èπ¬—ß Ÿß°«à“„π°“√

ºà“μ—¥  trabeculectomy ¥—ßπ—Èπ°“√ºà“μ—¥π’È¬—ß®”°—¥„πºŸâªÉ«¬∑’Ë‡ªìπμâÕÀ‘π„π√–¬–·√°∂÷ß√–¬–°≈“ß  à«πª√– ‘∑∏‘¿“æ·≈–

§«“¡ª≈Õ¥¿—¬„π√–¬–¬“«¬—ßÕ¬Ÿà„π√–À«à“ß°“√»÷°…“«‘®—¬‡æ‘Ë¡‡μ‘¡ ·μà°Áæ∫«à“°“√ºà“μ—¥™π‘¥π’È ‰¥âº≈¥’‡¡◊ËÕ∑”√à«¡°—∫°“√

ºà“μ—¥μâÕ°√–®° ®—°…ÿ‡«™ “√ 2016; ¡°√“§¡-¡‘∂ÿπ“¬π 30(1): 11-23.

ºŸâπ‘æπ∏å∑—ÈßÀ¡¥‰¡à¡’ à«π‡°’Ë¬«¢âÕßÀ√◊Õº≈ª√–‚¬™πå„¥Ê °—∫º≈‘μ¿—≥±å∑’Ë‰¥â°≈à“«Õâ“ß∂÷ß„πß“π«‘®—¬π’È

∑—»π’¬å √“¬¬«“, æ.∫.
«‘»π’ μ—πμ‘‡ «’, æ.∫.
 ÿ≥’ ®—π∑√å· ß‡æÁ™√å, æ.∫.

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

Review Article/∫∑øóôπøŸ«‘™“°“√
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‚√§μâÕÀ‘π‡ªìπ “‡Àμÿ∑’Ë∑”„Àâμ“∫Õ¥Õ—π¥—∫ Õß√Õß

®“°μâÕ°√–®° „πªï 2010 ¡’ª√–¡“≥ 60.5 ≈â“π§π∑—Ë«‚≈°

‡ªìπμâÕÀ‘π ·≈–Õ“®¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ∂÷ß 80 ≈â“π§π„π

ªï 20201

À≈—°°“√√—°…“μâÕÀ‘π ‡æ◊ËÕ≈¥§«“¡¥—πμ“ (intraocu-

lar pressure; IOP) „ÀâÕ¬Ÿà„π√–¥—∫∑’Ëª≈Õ¥¿—¬μàÕ¢—È«ª√– “∑

μ“¢Õß§π‰¢â ‚¥¬«‘∏’μà“ßÊ ¥—ßπ’È

ë °“√„™â¬“ ¡’∑—Èß¬“À¬Õ¥μ“ ‡™àπ °≈ÿà¡ prostaglan-

din analogs, beta-adrenergic antagonists, adrenergic

agonists ·≈–¬“°‘π ‡™àπ oral carbonic anhydrase

inhibitors

ë °“√„™â‡≈‡´Õ√å ‡™àπ selective laser trabeculo-

plasty (SLT), laser iridoplasty, trans-scleral laser

ë °“√ºà“μ—¥ ‡™àπ trabeculectomy (standard treat-

ment), tube shunts (Ahmed, Baerveldt, Moltino)

ªí®®ÿ∫—π¡’°“√ºà“μ—¥∑’Ë‡√’¬°«à“ minimally invasive

glaucoma surgery (MIGS) §◊Õ °“√ºà“μ—¥∑’Ë‡ªìπ ab interno

microincisional approach ÷́ËßÀ≈’°‡≈’Ë¬ß°“√μ—¥‡≈“–‡¬◊ËÕ

∫ÿμ“ μà“ß®“°°“√ºà“μ—¥ trabeculectomy ·∫∫‡¥‘¡  àßº≈

„Àâ·º≈À“¬Õ¬à“ß√«¥‡√Á« ª≈Õ¥¿—¬·≈– “¡“√∂≈¥§«“¡¥—π

μ“‰¥â2,3

§π‰¢â∑’Ë‡À¡“– ”À√—∫ MIGS4

ë §π‰¢âμâÕÀ‘π„π√–¬–·√°∂÷ß√–¬–°≈“ß„π°≈ÿà¡¢Õß

μâÕÀ‘π¡ÿ¡‡ªî¥ª∞¡¿Ÿ¡‘ (Primary open angle glaucoma;

POAG) μâÕÀ‘π™π‘¥ pseudoexfoliation (pseudoexfolia-

tion glaucoma;PXG) ·≈–μâÕÀ‘π™π‘¥ pigmentary dis-

persion

ë ‚√§μâÕÀ‘π∑’Ë§ÿ¡‰¡à‰¥â·¡â®–„Àâ¬“‡μÁ¡∑’Ë·≈â« (maxi-

mum medical treatment)

ë §π‰¢â∑’Ë‰¡à “¡“√∂„™â¬“≈¥§«“¡¥—πμ“‰¥â

ë §π‰¢â¡’μâÕ°√–®°√à«¡ ‡æ◊ËÕ®–∑”ºà“μ—¥‰ªæ√âÕ¡

°—π„π§√—Èß‡¥’¬«

§π‰¢â∑’Ë‰¡à‡À¡“– ”À√—∫ MIGS4

ë §π‰¢â„π°≈ÿà¡μâÕÀ‘π¡ÿ¡ªî¥ μâÕÀ‘π∑’Ëμ“¡¡“®“°

 “‡ÀμÿÕ◊Ëπ ·≈–μâÕÀ‘π√–¬–°≈“ß∂÷ß√–¬– ÿ¥∑â“¬

ë ‡§¬ºà“μ—¥μâÕÀ‘πÀ√◊Õºà“μ—¥·°â ‰¢ “¬μ“º‘¥ª°μ‘

ë §«“¡¥—πμ“√–¥—∫ Ÿß∑’Ë§«∫§ÿ¡‰¡à‰¥â

ë §π‰¢â∑’Ë¡’¥«ßμ“¡Õß‡ÀÁπ‰¥â‡æ’¬ß¢â“ß‡¥’¬«

·∫àß MIGS μ“¡À≈—°°“√¢Õß°“√≈¥§«“¡¥—πμ“ ‰¥â

¥—ßπ’È3

1. Increasing trabecular outflow ‚¥¬°“√ bypass

juxtacanalicular trabecular meshwork ´÷Ëß«‘∏’∑’Ë®–°≈à“«

∂÷ß §◊Õ trabectome, iStent, hydrus microstent, excimer

laser trabeculotomy (ELT), high frequency deep scle-

rotomy (HFDS)

2. Increasing uveoscleral outflow ‚¥¬„™â supra-

choroidal shunt (CyPass microstent)

3. Reducing aqueous production ®“° ciliary

body ‚¥¬°“√∑” endocyclophotocoagulation

4. Creating subconjunctival drainage pathway

‚¥¬„™â XEN gel stent

1. Increasing trabecular outflow
Trabectome

Trabectome device ‡ªìπ single-use, disposable

hand piece†∑’Ëª≈“¬¢Õß trabectome ®–¡’ active elec-

trode† ‡æ◊ËÕª≈àÕ¬°√–· ‰øøÑ“ ≈“¬ trabecular meshwork

·≈– inner wall ¢Õß Schlemmûs canel ·≈–¡’ protective

footplate ‚§âß 90 Õß»“ ‡æ◊ËÕªÑÕß°—π¢≥–‡§≈◊ËÕπ‡§√◊ËÕß¡◊Õ

„π canal †∂—¥≈ß¡“°Á®–¡’ aspiration ·≈– irrigation

port ‡æ◊ËÕ°”®—¥‡»…‡π◊ÈÕ‡¬◊ËÕ·≈–√–∫“¬§«“¡√âÕπ§«∫§ÿ¡

Õÿ≥À¿Ÿ¡‘†Õÿª°√≥å®–μàÕ°—∫‡§√◊ËÕß°”‡π‘¥‰øøÑ“ high fre-

quency ·≈–§«∫§ÿ¡°“√∑”ß“πºà“π 3-stage foot pedal

´÷Ëß®–‡ªìπ°“√ irrigation, aspiration ·≈– electrocautery

μ“¡≈”¥—∫ Õÿª°√≥åπ’Èºà“π°“√√—∫√Õß CE mark „π¬ÿ‚√ª·≈–

FDA ¢Õß À√—∞Õ‡¡√‘°“ (√Ÿª∑’Ë 1)

¢âÕ¥’

ë ‡ªìπ°“√ √â“ß∑“ß√–∫“¬πÈ”®“° trabecular mesh-

work ‡¢â“ Ÿà Schlemmûs canal ‚¥¬μ√ß

ë °“√°”®—¥∫√‘‡«≥∑’Ë¡’·√ßμâ“π∑“π¡“°μàÕ°“√‰À≈

ÕÕ°¢Õß aqueous ·≈–‡»…‡π◊ÈÕ‡¬◊ËÕ°ÁÕ“®®–≈¥°√–∫«π°“√

Õ—°‡ ∫·≈–·º≈‡ªìπ∑’ËÕ“®‡°‘¥¢÷Èπ‰¥â
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ë ‡ªìπ°“√ ß«π‡¬◊ËÕ∫ÿμ“‰«â ·≈–‰¡à¡’≈—°…≥–¢Õß

bleb

ë °“√ºà“μ—¥π’È “¡“√∂∑”√à«¡°—∫°“√ºà“μ—¥μâÕ°√–®°

μ“√“ß∑’Ë 15-8 · ¥ßº≈¢Õß°“√∑” trabectome æ∫

«à“§à“‡©≈’Ë¬§«“¡¥—πμ“°àÕπºà“μ—¥„°≈â‡§’¬ß°—π§◊Õ 25-26 +

7-8 mmHg ¬°‡«âπ§π‰¢â°≈ÿà¡ PXG „πß“π«‘®—¬¢Õß Ting

·≈–§≥–∑’Ë Ÿß°«à“§◊Õ 29 + 7.5 mmHg ‡¡◊ËÕ¥Ÿ§à“‡©≈’Ë¬§«“¡

¥—πμ“À≈—ßºà“μ—¥„π·μà≈–ß“π«‘®—¬æ∫«à“≈¥≈ß¡“‰¥â„°≈â‡§’¬ß

°—π§◊Õ 16-17 + 3-4 mmHg ·≈– à«π„À≠à¡’°“√„™â¬“

À¬Õ¥μ“‡æ◊ËÕ≈¥§«“¡¥—πμ“∑’Ë≈¥≈ß

μ“√“ß∑’Ë 25,6,9 · ¥ßº≈¢Õß°“√∑” trabectome √à«¡

°—∫ phacoemulsification + IOL æ∫«à“ §à“‡©≈’Ë¬§«“¡¥—π

≈Ÿ°μ“°àÕπºà“μ—¥ π—Èπ„°≈â‡§’¬ß°—π§◊Õ 19-21 + 6-8 mmHg

·≈–§à“‡©≈’Ë¬§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥ „π·μà≈–ß“π«‘®—¬≈¥≈ß

‰¥â„°≈â‡§’¬ß°—π§◊Õ 15-16 + 2-3 mmHg

¿“«–·∑√° ấÕπ¢Õß°“√∑” trabectome

ë ‡≈◊Õ¥ÕÕ°®“° Schlemmûs canal ·≈–‡≈◊Õ¥ÕÕ°

„π™àÕßÀπâ“≈Ÿ°μ“ (0-59%)

ë º—ßº◊¥∑’Ë¡ÿ¡μ“ (goniosynechiae) (0-14%)

ë §«“¡¥—πμ“ Ÿß„π«—π·√°À≈—ßºà“μ—¥ (0-5%)

ë ¡’°“√∫“¥‡®Á∫μàÕ ciliary body ·≈– zonule (0-

3%)

ë ¡’°“√∫“¥‡®Á∫μàÕ Descemetûs membrane (0-

2%)

¢âÕ‡ ’¬·≈–¢âÕ®”°—¥¢Õß°“√∑” trabectome

ë ‡π◊ËÕß®“°∫√‘‡«≥∑’Ë abrasion §◊Õ 90-120 Õß»“

®÷ß¢“¥ circumferential flow ¢Õß aqueous

ë ™àÕß∑’Ë∑”Õ“®ªî¥®“° peripheral anterior syne-

chiae

ë °“√≈¥ IOP ∂Ÿ°®”°—¥‚¥¬ episcleral venous

pressure (EVP) ·≈– Schlemmûs canal resistance

¥—ßπ—Èπ§π‰¢â∑’ËμÕ∫ πÕß¥’§«√¡’ normal EVP†·≈–¡’√–¥—∫†

IOP ∑’Ë¡“°°«à“ EVP

ë ¢≥–π’È¬—ß‰¡à¡’ randomized controlled trials ¢Õß

°“√„™â trabectome

√Ÿª∑’Ë 1 · ¥ß°“√‡§≈◊ËÕπ Trabectome device ‡æ◊ËÕ ≈“¬ trabecular meshwork ·≈– inner wall ¢Õß
Schlemmûs canel



15Minimally Invasive Glaucoma Surgery (MIGS)

iStent
‡ªìπ non-ferromagnetic titanium stent Õÿª°√≥å

π’È®– √â“ß∑“ßºà“π∑’Ë‡ªìπ√Ÿ‡ªî¥∑’Ë∂“«√®“° anterior chamber

ºà“π trabecular meshwork ‡¢â“ Ÿà Schlemmûs canal  μ—«

Õÿª°√≥å à«π∑’Ë‡ªìπ snorkel ¡’¢π“¥ Ÿß 0.3 ¡¡. ∑àÕ¡’¢π“¥

120 ‰¡§√Õπ ·≈–¬“« 1 ¡¡. μ—«∑àÕ®–‡ªî¥§√÷ËßÀπ÷Ëß ¡’

retension arches ªÑÕß°—π°“√‡§≈◊ËÕπ ·≈–ª≈“¬¡’≈—°…≥–

‡ªìπ self-trephining ‡æ◊ËÕ™à«¬„π°“√‡®“–‡¢â“ Õÿª°√≥å∂Ÿ°

‡§≈◊Õ∫¥â«¬ heparin ‡æ◊ËÕ™à«¬‡æ‘Ë¡°“√√–∫“¬ÕÕ°¢Õß aque-

ous  Õÿª°√≥åπ’Èºà“π CE mark ·≈– FDA ‚¥¬ FDA √—∫√Õß

°“√„ à iStent √à«¡°—∫ºà“μ—¥μâÕ°√–®°

μ“√“ß∑’Ë 310-12 · ¥ßº≈¢Õß°“√„ à iStent √à«¡°—∫

ºà“μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL ‡¡◊ËÕ‡∑’¬∫

°—∫°“√ºà“μâÕ°√–®°‡æ’¬ßÕ¬à“ß‡¥’¬«æ∫«à“ §à“‡©≈’Ë¬§«“¡

¥—π≈Ÿ°μ“°àÕπºà“μ—¥„°≈â‡§’¬ß°—π§◊Õ 17-18 + 3 mmHg

‚¥¬„πß“π«‘®—¬¢Õß Fea ·≈– Samuelson æ∫«à“ §à“‡©≈’Ë¬

§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥¢Õß°≈ÿà¡∑’Ë„ à iStent ‡∑’¬∫°—∫‰¡à

„ àπ—Èπ¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘†‚¥¬§à“

‡©≈’Ë¬§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥ ≈¥≈ß¡“Õ¬Ÿà„π™à«ß 14.8 + 1.2

mmHg ·μàß“π«‘®—¬¢Õß Craven ·≈–§≥–‰¡àæ∫§«“¡

·μ°μà“ß¢Õß„π∑—Èß Õß°≈ÿà¡ Õ’°∑—Èß¡’°“√≈¥≈ß¢Õß°“√„™â¬“

À¬Õ¥μ“‡æ◊ËÕ≈¥§«“¡¥—πμ“∑’Ë„°≈â‡§’¬ß°—π

μ“√“ß∑’Ë 413 · ¥ßº≈¢Õß°“√„ à iStent 2 μ—«√à«¡

°—∫ºà“μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL ‡¡◊ËÕ

‡∑’¬∫°—∫°“√ºà“μâÕ°√–®°‡æ’¬ßÕ¬à“ß‡¥’¬«æ∫«à“ „π°≈ÿà¡∑’Ë„ à

iStent 2 μ—«¡’ IOP ≈¥≈ß°«à“Õ’°°≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠ ·≈–

¡’°“√„™â¬“À¬Õ¥μ“‡æ◊ËÕ≈¥§«“¡¥—πμ“∑’Ë≈¥≈ß∂÷ß 91% ·μà

Õ¬à“ß‰√°Áμ“¡ §à“‡©≈’Ë¬§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥Õ¬Ÿà„π™à«ß

§àÕπ¢â“ß Ÿß§◊Õ 17.6 + 2.8 mmHg

μ“√“ß∑’Ë 514 · ¥ßº≈¢Õß°“√„ à iStent 2 μ—«√à«¡

°—∫ºà“μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL ‡¡◊ËÕ

‡∑’¬∫°—∫°“√„ à iStent 3 μ—«√à«¡°—∫ºà“μâÕ°√–®°¥â«¬«‘∏’

Minckler et al5 738 24 25.7 + 7.7 16.6 + 4 35 N/A 2.9 --->  1.2
Ting et al6 517 12 POAG 25.5 + 7.9 16.8 + 3.9 34 < 0.01 2.7 --->  2.1

PXG 29.0 + 7.5 16.1 + 4.0 44 (between 2 groups) 3.1 --->  2.2
Ahuja et al7 88 24 25.9 + 8.9 16.8 + 2.8 35 < 0.01 3.3 --->  2.2

(p = 0.07)
Maeda et al8 80 6 26.6 + 8.1 17.4 + 3.4 29 < 0.05 4 --->  2.3

 (p < 0.05)

μ“√“ß∑’Ë 1  · ¥ßº≈¢Õß°“√∑” trabectome

Author Patients
(n)

F/U time
(mo)

Mean
baseline

IOP

Mean
Post-op

IOP

%
decreased

IOP

P value No of medication
(pre-op --->
post op)

μ“√“ß∑’Ë 2  · ¥ßº≈¢Õß°“√∑” trabectome √à«¡°—∫ phacoemulsification + IOL

Francis et al9 304 12 20.0 + 6.3 15.5 + 2.9 16 no 2.7 --->  1.4
Minckler et al5 366 12 20.0 + 6.2 15.9 + 3.3 18 no 2.6 --->  1.5
Ting et al6 308 12 POAG 19.0 + 5.4 15.6 + 3.2 22 <0.01 2.4 --->  1.6

PXG 21.7 + 8.4 14.3 + 3.2 35 (between 2 groups) 2.5 --->  1.5

Author Patients
(n)

F/U time
(mo)

Mean
baseline

IOP

Mean
Post-op

IOP

%
decreased

IOP

P value No of medication
(pre-op --->
post op)
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μ“√“ß∑’Ë 3 · ¥ßº≈¢Õß°“√„ à iStent √à«¡°—∫ºà“μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL ‡∑’¬∫°—∫°“√ºà“μ—¥
phacoemulsification + IOL (PE)

Author Fea, et al10 Samuelson, et al11 Craven, et al12

  (n) 36 240 240

Follow-up time (mo) 15 12 12

Mean baseline IOP (mm.Hg)
iStent+ PE 17.9 + 2.6 18.7 + 3.3 18.6 + 3.4
PE                                         17.3 + 3 18.0 + 3.0 17.9 + 3.0

Mean Post-op IOP (mean reduction)
iStent+ PE 14.8 + 1.2 1.5 + 3 17.0 + 2.8
PE 15.7 + 1.1 1 + 3.3 17.0 + 3.1

% decreased IOP
iStent+ PE 17.3 8.0 8.6
PE 9.2 5.5 5.0

P-value 0.042 0.003 0.09

% decreased medication
iStent+ PE 80 87 88
PE 31.6 73 73

μ“√“ß∑’Ë 4 · ¥ßº≈¢Õß°“√„ à iStent 2 μ—«√à«¡°—∫ºà“μâÕ°√–®°
¥â«¬«‘∏’ phacoemulsification + IOL ‡∑’¬∫°—∫
°“√ºà“μ—¥ phacoemulsification + IOL (PE)

Author Fernändez, et al13

(n) 33

Follow-up time (Mo) 12

Mean baseline IOP
2iStent+ PE 24.8 + 1.8
PE 23.6 + 1.5

Mean Post-op IOP
2iStent+ PE 14.8 + 1.2
PE 19.8 + 2.3

% decreased IOP
2iStent+ PE 27
PE 16

P-value 0.04

% decreased  medication
2iStent+ PE 91
PE 42

μ“√“ß∑’Ë 5 · ¥ßº≈¢Õß°“√„ à iStent À≈“¬μ—«√à«¡°—∫ºà“μâÕ
°√–®°¥â«¬«‘∏’ phacoemulsification + IOL (PE)

Author Belovat, et al14

(n) 53

Follow-up time (mo) 12

Mean baseline IOP
2iStent+ PE 17.3 + 4.9
3iStent+ PE 18.6 + 4.0

Mean Post-op IOP
2iStent+ PE 13.8
3iStent+ PE 14.8

% decrease IOP
2iStent+ PE 20
3iStent+ PE 20

P-value 0.73

% decreased  medication
2iStent+ PE 64
3iStent+ PE 85
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μ“√“ß∑’Ë 6 · ¥ßº≈¢Õß°“√„ à hydrus microstent √à«¡°—∫ºà“
μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL ‡∑’¬∫
°—∫°“√ºà“μ—¥ phacoemulsification + IOL (PE)

Author Pfeiffer, et al15

(n) 100

Follow-up time (mo) 24

Mean baseline IOP
hydrus+ PE 26.3 + 4.4
PE 26.6 + 4.2

Mean Post-op IOP
hydrus+ PE 16.9 + 3.3
PE 19.2 + 4.7

% decreased IOP
hydrus+ PE 50
PE 28

P-value 0.0093

P-value (decease medication) 0.0189

phacoemulsification + IOL æ∫«à“ §à“‡©≈’Ë¬§«“¡¥—π≈Ÿ°

μ“À≈—ßºà“μ—¥„π∑—Èß Õß°≈ÿà¡π—Èπ‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘μ‘

¿“«–·∑√° ấÕπ¢Õß iStent

ë ‡≈◊Õ¥ÕÕ°™àÕßÀπâ“≈Ÿ°μ“‡≈Á°πâÕ¬ (0-70%)

ë §«“¡¥—πμ“ ŸßÀ≈—ßºà“μ—¥™—Ë«§√“« (0-30%)

ë Õÿª°√≥åÕ¬Ÿàº‘¥μ”·Àπàß (0-21%)

ë °√–®°μ“∫«¡ (0-20%)

ë ∑àÕÕÿª°√≥åÕÿ¥μ—π®“°°âÕπ‡≈◊Õ¥À√◊Õ¡à“πμ“‰ªÕÿ¥

(4-15%)

¢âÕ®”°—¥¢Õß iStent

ë °“√ √â“ß∑“ß√–∫“¬∂Ÿ°®”°—¥¥â«¬¢π“¥∑’Ë‡≈Á°¢Õß

∑àÕÕÿª°√≥å

ë °“√„ à iStent √à«¡°—∫°“√ºà“μâÕ°√–®° πà“®–„Àâ

º≈°“√√—°…“∑’Ë¥’°«à“∑’Ë„ à iStent Õ¬à“ß‡¥’¬« ‡æ√“–°“√‡Õ“

‡≈π åμ“ÕÕ°™à«¬‡ªî¥¡ÿ¡μ“„Àâ°«â“ß¢÷Èπ

ë °“√„ à iStents À≈“¬μ—«πà“®–„Àâº≈°“√√—°…“∑’Ë¥’

°«à“μ—«‡¥’¬«

Hydrus microstent
Õÿª°√≥å‡ªìπ super-elastic, biocompatible, nickel-

titanium alloy (nitinol) ¬“« 8 ¡¡. μ√ßª≈“¬¡’ inlet por-

tion 1 ¡¡. ́ ÷Ëß‡ªìπ à«π∑’Ë®–Õ¬Ÿà„π anterior chamber  ·≈–

¡’ à«π¢Õß scaffold ‡æ◊ËÕ¢¬“¬ Schlemmûs canal ́ ÷Ëß¢¬“¬

‰¥â 4-5 ‡∑à“¢Õß§«“¡°«â“ßª°μ‘ Õÿª°√≥å®–∂Ÿ°„ à‚¥¬„™â

preloaded injector ºà“π clear corneal incision ‡¢â“‰ª

Õ¬Ÿàμ”·Àπàß intracanalicular „π Schlemmûs canal

Õÿª°√≥åºà“π CE mark ·μà FDA ¬—ßÕ¬Ÿà„π phase IV clini-

cal trials (√Ÿª∑’Ë 2)

μ“√“ß∑’Ë 615 · ¥ßº≈¢Õß°“√„ à hydrus microstent

√à«¡°—∫ºà“μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL

‡¡◊ËÕ‡∑’¬∫°—∫°“√ºà“μâÕ°√–®°‡æ’¬ßÕ¬à“ß‡¥’¬«æ∫«à“ §à“‡©≈’Ë¬

§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥∑’Ë 24 ‡¥◊Õπ ¡’§«“¡·μ°μà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠ ‚¥¬¡’§à“‡©≈’Ë¬§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥

¢Õß°≈ÿà¡∑’Ë„ à hydrus microstent §◊Õ 16.9 + 3.3 mmHg

·≈–æ∫«à“¡’°“√„™â¬“À¬Õ¥μ“‡æ◊ËÕ≈¥§«“¡¥—πμ“∑’Ë≈¥≈ß

μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ πÕ°®“°π—Èπß“π«‘®—¬π’Èæ∫«à“§«“¡

ª≈Õ¥¿—¬„π°≈ÿà¡∑’Ë„ à hydrus microstent √à«¡°—∫ºà“μâÕ°√–®°

‡∑à“°—∫°≈ÿà¡§«∫§ÿ¡∑’Ëºà“μ—¥μâÕ°√–®°‡æ’¬ßÕ¬à“ß‡¥’¬« æ∫¡’

focal peripheral anterior synechiae ®”π«π 12% ¢Õß

§π‰¢â°≈ÿà¡∑’Ë„ à hydrus microstent ·μà‰¡à —¡æ—π∏å°—∫

ª√– ‘∑∏‘º≈¢ÕßÕÿª°√≥å

Excimer laser trabeculotomy (ELT)
‡ªìπ°“√„™â xenon chloride pulsed excimer laser

(XeCl 308 nm, spot size 200 μm, pulse energy

1.2 mJ, duration 80 ns) ∑”°“√ photoablative „Àâ‡°‘¥

cooling effect ‡æ◊ËÕ„Àâ¡’°“√ √â“ß√Ÿ‡≈Á°Ê ∑’Ë anterior trabe-

cular meshwork ‚¥¬„™âÀ—« laser probe ÷́ËßμâÕß¡’ gonio-

scopy lens ™à«¬„π°“√¥Ÿ¡ÿ¡™àÕßÀπâ“¡à“πμ“ À√◊Õ„™â‡ªìπÀ—«

endoscopic laser probe ∑’Ë¥Ÿ¿“æºà“π∑“ßÀπâ“®Õ ‚¥¬

∑”®”π«π 8-10 laser spots ·≈–·μà≈–®ÿ¥Àà“ß°—πª√–¡“≥

500 μm

μ“√“ß∑’Ë 716 · ¥ßº≈¢Õß°“√∑” ELT ‡¡◊ËÕ‡∑’¬∫°—∫

°“√∑” SLT (°≈ÿà¡§«∫§ÿ¡) æ∫«à“ §à“‡©≈’Ë¬§«“¡¥—π≈Ÿ°μ“
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μ“√“ß∑’Ë 7  · ¥ßº≈¢Õß°“√∑” ELT ‡¡◊ËÕ‡∑’¬∫°—∫°“√∑” SLT

Babighian et al16 30 24 25.0 + 1.9 17.6 + 2.2 30 <0.001 62
23.9 + 0.9 19.1 + 1.8 21 <0.001 60

Author Patients
(n)

F/U time
(mo)

Mean baseline
IOP
ELT
SLT

Mean
Post-op IOP

ELT
SLT

% decreased
IOP
ELT
SLT

P value % decreased
medication

ELT
SLT

μ“√“ß∑’Ë 8  · ¥ßº≈¢Õß°“√∑” ELT ·≈– CyPass

ELT alone Têteberg- 28 12 19.8 + 5.3 4.5 + 5.9 23 <0.001 38.9
Harms et al17 (IOP reduced)

CyPass alone García- 65 12 24.5 + 2.8 16.4 + 5.5 35 <0.001 36
Feijoo et al18

Type of
surgery

Author Patients
(n)

Mean
baseline

IOP

Mean
Post-op

IOP

%
decreased

IOP

P value %
decreased
medication

F/U
time
(mo)

°àÕπºà“μ—¥„°≈â‡§’¬ß°—π§◊Õ  23-25 mmHg ‚¥¬¡’ §à“‡©≈’Ë¬

§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥∑’Ë 24 ‡¥◊Õπ„π°≈ÿà¡∑’Ë∑” ELT §◊Õ

17.6 + 2.2 mmHg ·≈–„π°≈ÿà¡∑’Ë∑” SLT (°≈ÿà¡§«∫§ÿ¡) §◊Õ

19.1 + 1.8 mmHg ·≈–∑—Èß Õß°≈ÿà¡ “¡“√∂≈¥ IOP ‰¥â

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‚¥¬¡’°“√„™â¬“≈¥§«“¡¥—πμ“

À≈—ßºà“μ—¥∑’Ë≈¥≈ß„°≈â‡§’¬ß°—π§◊Õ 60%

μ“√“ß∑’Ë 817  · ¥ßº≈¢Õß°“√∑” ELT æ∫«à“ §à“‡©≈’Ë¬

§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥∑’Ë 12 ‡¥◊Õπ ≈¥≈ß 4.5 + 5.9 mmHg

®“°°àÕπºà“μ—¥Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

 √Ÿª∑’Ë 2   · ¥ßμ”·Àπàß hydrus microstent ∑’ËÕ¬Ÿà„π Schlemmûs canal
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¿“«–·∑√° ấÕπ·≈–¢âÕ®”°—¥

ë Õ“®‡°‘¥‡≈◊Õ¥ÕÕ°‡≈Á°πâÕ¬‰¥â„π√–À«à“ß∑”

ë °“√ √â“ß√Ÿ‡≈Á°Ê ∑’Ë anterior trabecular mesh-

work ¡’‚Õ°“ ∑”„Àâ‡°‘¥·º≈‡ªìπ

ë «‘∏’π’È ‰¥âº≈¥’„π§π‰¢â∑’Ë¡’ normal EVP ·≈– base-

line IOP  Ÿß°«à“ EVP

ë °“√∑” ELT μâÕß°“√ª√– ∫°“√≥å¢Õß·æ∑¬å∑’Ë

ºà“μ—¥„π°“√„™â direct goniolens Õ’°∑—Èß‡§√◊ËÕß¡◊Õ¡’√“§“

·æß

High frequency deep sclerotomy (HFDS)
‡ªìπ°“√„™â diathermic probe ´÷Ëß¡’ª≈“¬¬“« 1 ¡¡.

 Ÿß 0.3 ¡¡. °«â“ß 0.6 ¡¡. ·≈–¥â“πÀ≈—ß‚§âß‡ªìπ¡ÿ¡ 15 Õß»“

À—« probe ®– √â“ß bipolar radiofrequency energy

‡æ◊ËÕ‡®“–ºà“π trabecular meshwork ‡¢â“ Ÿà Schlemmûs

canal†‚¥¬∑”®”π«π 6 ®ÿ¥ (√Ÿª∑’Ë 3)

ß“π«‘®—¬μà“ßÊ ¢Õß HFDS ¬—ßÕ¬Ÿà„π clinical trials

¿“«–·∑√° ấÕπ

ë ¿“«–§«“¡¥—πμ“μË” ´÷Ëß∑’Ëæ∫¡—°‰¡à√ÿπ·√ß

ë ‡≈◊Õ¥ÕÕ°™àÕßÀπâ“≈Ÿ°μ“ ‚¥¬À“¬„π 2 Õ“∑‘μ¬å

ë ¡’ “√‚ª√μ’π‡°‘¥¢÷Èπ„π™àÕßÀπâ“¡à“πμ“™—Ë«§√“«

(Transient fibrin formation)

2. Increasing uveoscleral outflow
CyPass†microstent

Õÿª°√≥å‡ªìπ polyamide ¬“« 6.35 ¡¡. ·≈–¡’ ex-

ternal diameter ¢π“¥ 510 μm†‚¥¬Õÿª°√≥åπ’È®–‰ªÕ¬Ÿà∑’Ë

suprachoroidal space†‡æ◊ËÕ √â“ß™àÕß∑“ß∑’Ë∂“«√√–À«à“ß

anterior chamber °—∫ suprachoroidal space μ“¡§«“¡

¬“«¢Õß stent ®–¡’≈—°…≥– microholes ‡æ◊ËÕ„Àâ aqueous

ÕÕ°‰¥â√Õ∫  ¥â“πμâπ¢Õß stent ‡ªìπ≈—°…≥– collar ÷́Ëß®–

‡ªìπ à«π∑’ËÕ¬Ÿà„π anterior chamber angle μ—« stent ®–

∂Ÿ°„ à‚¥¬¡’μ—«π”∑’Ë¡’ª≈“¬¡π ‡æ◊ËÕ‡ªìπμ—«·¬°™—Èπ¢Õß iris

®“° scleral spur Õÿª°√≥åºà“π CE mark ·μà¬—ß‰¡àºà“π

FDA (√Ÿª∑’Ë 4)

μ“√“ß∑’Ë 818 · ¥ßº≈¢Õß°“√„ à CyPass æ∫«à“§à“

‡©≈’Ë¬§«“¡¥—π≈Ÿ°μ“°àÕπºà“μ—¥‡∑à“°—∫ 24.5 + 2.8 mmHg

·≈–§à“‡©≈’Ë¬§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥∑’Ë 12 ‡¥◊Õπ‡∑à“°—∫ 16.4
+ 5.5 mmHg ÷́Ëß∂◊Õ«à“≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

μ“√“ß∑’Ë 919 · ¥ßº≈¢Õß°“√„ à CyPass √à«¡°—∫ºà“

μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL ÷́Ëßß“π

«‘®—¬·∫àß§π‰¢â POAG ‡ªìπ Õß°≈ÿà¡ §◊Õ uncontrolled IOP

(> 21 mmHg)† ·≈– IOP-controlled (< 21 mmHg)

æ∫«à“∑’Ë 6 ‡¥◊Õπ ∑—Èß Õß°≈ÿà¡¡’ IOP ≈¥≈ß¡“„°≈â‡§’¬ß°—π§◊Õ

15.6 + 0.5-0.7 mmHg ·≈–∑—Èß Õß°≈ÿà¡ “¡“√∂≈¥ IOP

√Ÿª∑’Ë 3  · ¥ß‡§√◊ËÕß¡◊Õ·≈–«‘∏’°“√∑” HFDS (∫√‘…—∑ ‡øî√å ∑ Õ“¬ ‡´Õ√å®‘§—≈ ®”°—¥ ‡Õ◊ÈÕ‡ΩóôÕ¿“æª√–°Õ∫)
(√Ÿª ’∑â“¬‡≈à¡)
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√Ÿª∑’Ë 4 · ¥ßμ”·Àπàß¢Õß CyPass ‡æ◊ËÕ‡ªìπ™àÕß∑“ß∑’Ë∂“«√√–À«à“ß anterior chamber °—∫ suprachoroidal space

‰¥âÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ √«¡∂÷ß°“√„™â¬“≈¥§«“¡¥—πμ“

À≈—ßºà“μ—¥≈¥≈ß

¿“«–·∑√° ấÕπ

ë ¿“«–§«“¡¥—πμ“μË”„π™à«ß·√°

ë §«“¡¥—πμ“ ŸßÀ≈—ßºà“μ—¥™—Ë«§√“«

ë ‡≈◊Õ¥ÕÕ°™àÕßÀπâ“≈Ÿ°μ“ ·≈–Õ“®¡’°“√Õ—°‡ ∫À≈—ß

ºà“μ—¥

ë Peripheral anterior synechiae æ∫°“√Õÿ¥μ—π

∫“ß à«π¢Õß∑àÕÕÿª°√≥å

ë æ∫°“√æ—≤π“μâÕ°√–®°‡√Á«¢÷Èπ™à«ßª√–¡“≥ 12

‡¥◊Õπ

3. Reducing aqueous production
Endocyclophotocoagulation (ECP)

‡ªìπ cilioablative procedures ∑”‚¥¬„™â curved

laser endoscope probe†∑’ËμàÕ°—∫ diode laser 810 nm,

200›400 mW continuous duration ®’È ‰ª∑’Ë anterior

ciliary process ®π∑”„Àâ‡°‘¥°“√À¥·≈– ’́¥¢Õß anterior

ciliary process ∑”∫√‘‡«≥ 270-360 Õß»“ «‘∏’π’Èºà“π

°“√√—∫√Õß®“° FDA ·≈â«·≈–¡’°“√„™â∑—Ë«‚≈°¡“¡“°°«à“

12 ªï

μ“√“ß∑’Ë1020,21 · ¥ßº≈°“√∑” ECP √à«¡°—∫ºà“

μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL ‡¡◊ËÕ‡∑’¬∫

°—∫°“√ºà“μâÕ°√–®°‡æ’¬ßÕ¬à“ß‡¥’¬«æ∫«à“ „πß“π«‘®—¬¢Õß

Fracis °≈ÿà¡∑’Ë∑” ECP √à«¡°—∫ phacoemulsification +

IOL ∑’Ë 24 ‡¥◊Õπ†¡’ IOP ·≈–°“√„™â¬“≈¥§«“¡¥—πμ“À≈—ß

ºà“μ—¥≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠ ‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡∑’Ëºà“μâÕ°√–®°

‡æ’¬ßÕ¬à“ß‡¥’¬«‚¥¬§à“‡©≈’Ë¬§«“¡¥—π≈Ÿ°μ“À≈—ßºà“μ—¥§◊Õ

16.0 + 3.3†mmHg ·μà„πß“π«‘®—¬¢Õß Siegel ·≈–§≥–

æ∫·§à°“√„™â¬“≈¥§«“¡¥—πμ“À≈—ßºà“μ—¥≈¥≈ßÕ¬à“ß¡’π—¬

 ”§—≠ ·μà°“√≈¥ IOP ‰¡àμà“ß°—π

μ“√“ß∑’Ë 9  · ¥ßº≈¢Õß°“√∑” CyPass √à«¡°—∫ºà“μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL (PE)

Hoeh et al19 184 6 21.1 + 5.91 Cohort1 15.6 + 0.53 37 <0.001 50
Cohort2 15.6 + 0.68 no report <0.001 71

Author Patients
(n)

F/U
time
(mo)

Mean
baseline

IOP

Mean
Post-op

IOP

%
decreased

IOP

P value %
decreased
medication
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¿“«–·∑√° ấÕπ·≈–¢âÕ®”°—¥

ë ‡≈◊Õ¥ÕÕ°™àÕßÀπâ“≈Ÿ°μ“ (4%)

ë ®ÿ¥√—∫¿“æ™—¥∫«¡ (4%)

ë ®Õª√– “∑μ“À≈ÿ¥ (2%)

ë °“√Õ—°‡ ∫„π≈Ÿ°μ“∑’Ë√ÿπ·√ß

ë μâÕßÕ“»—¬°“√Ωñ°Ωπ·≈–§«“¡™”π“≠„π°“√∑”

endoscopic surgery

4. Creating subconjunctival drainage
pathway
XEN gel stent

Õÿª°√≥å‡ªìπ∑àÕ≈—°…≥–π‘Ë¡ ∑”®“° collagen-derived

gelatin ÷́Ëß‡ªìπ non-inflammatory implant ¢π“¥¬“«

6 ¡¡. À≈—°°“√§◊Õ‡æ◊ËÕ √â“ß∑“ß√–∫“¬¢Õß aqueous hu-

mor ®“° anterior chamber ‰ª∑’Ë subconjunctival space

´÷Ëß‰¡à„™à physiologic route ‡™àπ‡¥’¬«°—∫°“√∑” trabe-

culectomy

XEN gel stent ®–Õ¬Ÿà„π inserter ∑’Ë¡’ probe ‡ªìπ

μ—«π” „ àºà“π small corneal incision†‚¥¬∑’ËÀ—« probe ™’È

‰ª∑’Ë trabecular meshwork À≈—ß®“°π—Èπ·∑ß∑–≈ÿ‡æ◊ËÕ √â“ß

scleral tunnel ‡¢â“‰ª∑’Ë subconjunctival space ·≈â«©’¥

XEN gel stent†ÕÕ°¡“ ‚¥¬‰¡àμâÕß¡’°“√·¬°™—Èπ tenon

space Õÿª°√≥åπ’È∑”ß“π‚¥¬ lumen ¢Õß XEN gel stent

®–§«∫§ÿ¡°“√‰À≈ÕÕ°¢Õß aqueous „ÀâÕÕ°¡“∑“ß ab

μ“√“ß∑’Ë 10 · ¥ßº≈¢Õß°“√∑” ECP √à«¡°—∫ºà“μâÕ°√–®°¥â«¬«‘∏’ phacoemulsification + IOL ‡∑’¬∫°—∫°“√ºà“μ—¥ phacoemul-
sification + IOL (PE)

Fracis et al20 88 24 18.1 + 3.0 6.0 + 3.31 10 0.01 <0.01
18 + 3 7.3 + 2.3 0.8

Siegel  et al21 261 36 17.2 + 4.8 14.7 + 3.1 14.5 0.34 <0.01
17.7 + 4.4 15.5 + 3.6 -

Author Patients
(n)

F/U
time
(mo)

Mean baseline
IOP

ECP + PE
PE

Mean
Post-op IOP

ECP + PE
PE

% decreased
IOP

ECP + PE
PE

P value P-value
(decreased
medication)

√Ÿª∑’Ë 5 · ¥ßμ”·Àπàß¢Õß XEN gel stent ‚¥¬∑àÕ Õ¥®“° anterior chamber ∑–≈ÿ‰ª∑’Ë subconjunctival space
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·≈–ª√– ‘∑∏‘¿“æμàÕ‰ª ¢≥–π’È CE mark √—∫√Õß„π phase

clinical trials (√Ÿª∑’Ë 5)
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ë ¬—ß‰¡à¡’¢âÕ¡Ÿ≈¥â“πª√– ‘∑∏‘¿“æ√–¬–¬“«¢Õß°“√

ºà“μ—¥·∫∫π’È

ë ¬—ß¡’¢âÕ¡Ÿ≈‰¡à ¡∫Ÿ√≥å„π°“√μ—¥ ‘π„®‡≈◊Õ°§π‰¢â∑’Ë

®–√—∫ºà“μ—¥
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ë °“√‡ª√’¬∫‡∑’¬∫·μà≈–«‘∏’¬—ß≈”∫“°‡π◊ËÕß®“°§«“¡

·μ°μà“ß¢Õß√Ÿª·∫∫ß“π«‘®—¬ ≈—°…≥–§π‰¢â ·≈–°“√«—¥º≈

ë ß“π«‘®—¬ à«π„À≠à¡—°∑”√à«¡°—∫°“√ºà“μ—¥μâÕ°√–®°

´÷Ëß‡ªìπ ‘Ëß ”§—≠∑’ËμâÕß§”π÷ß∂÷ß«à“ IOP ∑’Ë≈¥≈ßπ—Èπ‡ªìπ®“°

°“√ºà“μ—¥μâÕ°√–®°À√◊Õ‰¡à

¢âÕ¥’¢Õß°“√ºà“μ—¥ MIGS

ë ¢âÕ¡Ÿ≈¥â“π§«“¡ª≈Õ¥¿—¬‡ªìπ∑’Ëπà“æÕ„®

ë ‰¡à‡°‘¥¿“«–·∑√° ấÕπ√ÿπ·√ß∑’Ë¡’º≈μàÕ°“√¡Õß‡ÀÁπ

ë Õ—μ√“°“√À“¬¢Õß·º≈√«¥‡√Á«

ë Õ¬à“ßπâÕ¬ “¡“√∂≈¥§«“¡¥—πμ“≈ß¡“„ÀâÕ¬Ÿà„π™à«ß

mid teen

 √ÿª2,3,22

°“√ºà“μ—¥ MIGS ‰¥â√—∫§«“¡ π„®·≈–‡√‘Ë¡‡ªìπ∑’Ëπ‘¬¡

∑—Èß®“°§π‰¢â·≈–·æ∑¬åºŸâºà“μ—¥ ‚¥¬®ÿ¥¡ÿàßÀ¡“¬‡æ◊ËÕ≈¥

IOP ‚¥¬¡’§«“¡ª≈Õ¥¿—¬¡“°°«à“«‘∏’ filtering surgery ·∫∫

¥—Èß‡¥‘¡ Õ’°∑—Èß “¡“√∂∑”æ√âÕ¡°—∫°“√ºà“μ—¥μâÕ°√–®° ·≈–

¡’¿“«–·∑√° ấÕππâÕ¬°«à“ Õ—μ√“°“√À“¬¢Õß·º≈√«¥‡√Á«

·≈–§π‰¢â¡’§ÿ≥¿“æ™’«‘μ∑’Ë¥’°«à“‡¥‘¡ ·μàÕ¬à“ß‰√°Áμ“¡¡’¢âÕ
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∫∑π”
IgG4-related disease (IgG4-RD) ‡ªìπ‚√§¢Õß

°“√Õ—°‡ ∫‡√◊ÈÕ√—ß∑’Ë¡’≈—°…≥–‡ªìπ°âÕπ·≈–‡π◊ÈÕ‡¬◊ËÕæ—ßº◊¥

≈—°…≥–∑“ßæ¬“∏‘«‘∑¬“æ∫¡’°“√√«¡μ—«°—πÕ¬à“ßÀπ“·πàπ

¢Õß‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ lymphocyte ·≈– plasma cell √à«¡

°—∫°“√¡’ IgG4+ plasma cell ª√‘¡“≥¡“° ‚¥¬√–¥—∫ IgG4

„π‡≈◊Õ¥Õ“®¡’§à“ ŸßÀ√◊Õª°μ‘

‡∫â“μ“ (Orbit) ‡ªìπμ”·Àπàß´÷Ëßæ∫¿“«–¥—ß°≈à“«‰¥â

∫àÕ¬‡√’¬°«à“ IgG4-related ophthalmic disease (IgG4-

ROD) ́ ÷Ëß¡—°æ∫√Õ¬‚√§„πÕ«—¬«–Õ◊ËπÊ √à«¡¥â«¬ ‚¥¬Õ“®‡°‘¥

æ√âÕ¡°—πÀ√◊Õ‡°‘¥¢÷Èπ¿“¬À≈—ß

√–∫“¥«‘∑¬“
¢âÕ¡Ÿ≈∑“ß√–∫“¥«‘∑¬“¢Õß IgG4-RD ·≈– IgG4-

ROD ¬—ß¡’§àÕπ¢â“ßπâÕ¬„πªí®®ÿ∫—π  à«π„À≠à‰¥â®“°ß“π«‘®—¬

„πª√–‡∑»≠’ËªÿÉπ ŒàÕß°ß ·≈–‡°“À≈’ æ∫«à“ IgG4-ROD æ∫

„π‡æ»™“¬·≈–À≠‘ß„πÕ—μ√“ à«π∑’Ë„°≈â‡§’¬ß°—π (1.3:1)1 Õ“¬ÿ

‡©≈’Ë¬¢ÕßºŸâªÉ«¬∑’Ë‡√‘Ë¡¡’Õ“°“√∑“ßμ“ª√–¡“≥ 55.5 ªï (SD

12.9)1,2 ·≈–æ∫„π‡¥Á°§àÕπ¢â“ßπâÕ¬ ‚¥¬Õ“¬ÿπâÕ¬∑’Ë ÿ¥∑’Ë¡’

√“¬ß“π§◊Õ 5 ªï3-6 ºŸâªÉ«¬∑’Ë¡’Õ“°“√∑“ßμ“√à«¡°—∫√–∫∫

Õ«—¬«–Õ◊Ëπæ∫ª√–¡“≥√âÕ¬≈– 22-100

°“√»÷°…“¢âÕ¡Ÿ≈¬âÕπÀ≈—ß„πºŸâªÉ«¬∑’Ë‡§¬‰¥â√—∫°“√

«‘π‘®©—¬«à“‡ªìπ Idiopathic Orbital Inflammation (IOI) ·≈–/

À√◊Õ Reactive Lymphoid Hyperplasia (RLH) ¢Õß

ª√–‡∑»ÕÕ ‡μ√‡≈’¬æ∫«à“√âÕ¬≈– 23.6 ¢ÕßºŸâªÉ«¬ IOI

·≈–√âÕ¬≈– 50 ¢ÕßºŸâªÉ«¬ RLH ‡¢â“‰¥â°—∫‡°≥±å°“√«‘π‘®©—¬

‚√§ IgG4-ROD7

æ¬“∏‘«‘∑¬“
°“√«‘π‘®©—¬‚√§ IgG4-RD ª√–°Õ∫¥â«¬°“√¡’

≈—°…≥–∑“ß‡´≈≈å«‘∑¬“∑’Ë‡¢â“‰¥â°—∫‚√§·≈–¡’®”π«π IgG4+

plasma cells ‡æ‘Ë¡¢÷Èπ8 À√◊Õ¡’ —¥ à«π¢Õß IgG4+μàÕ IgG+

plasma cells‡æ‘Ë¡¢÷Èπ

IgG4 Related Ophthalmic Disease

‡æ™√¥“ Õ’ÈßÕ√à“¡ æ.∫.*

Review Article/∫∑øóôπøŸ«‘™“°“√

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

** ¿“§«‘™“æ¬“∏‘«‘∑¬“ §≥–·æ∑¬»“ μ√å‚√ßæ¬“∫“≈√“¡“∏‘∫¥’

∫ÿ≠¬¥“ æÿ∑∏‘√—ß…’«ß»å æ.∫.*
≥—Ø∞å∏¬“πå  ‘πª√–‡ √‘∞°ÿ≈ æ.∫.*
«“ π“ °π°»‘≈ªá æ.∫.**
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‚¥¬≈—°…≥–∑“ß‡´≈≈å«‘∑¬“¢Õß‚√§ IgG4-RD ‰¥â·°à8

1) ‡´≈≈å‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ lymphocyte ¡’≈—°…≥–

‡ªìπ Reactive lymphoid follicles √à«¡°—∫ germinal cen-

ters æ∫ T-cells lymphocyte ¢π“¥‡≈Á° ·≈– plasma cells

Õ¬Ÿà√«¡°—πÕ¬à“ßÀπ“·πàπ

2) ¡’æ—ßº◊¥‡√’¬ßμ—«·∫∫ storiform À¡“¬∂÷ß ¡’≈—°…≥–

°“√‡√’¬ßμ—«§≈â“¬´’Ë≈âÕ‡°«’¬≥ ‚¥¬¡’ spindle cell «“ßμ—«„π

·π«√—»¡’®“°®ÿ¥»Ÿπ¬å°≈“ß

3) À≈Õ¥‡≈◊Õ¥¥”Õ—°‡ ∫Õÿ¥μ—π (obliterative phle-

bitis) „π∫“ßÕ«—¬«–·μàæ∫‰¥âπâÕ¬„πμàÕ¡πÈ”μ“ (lacrimal

gland)

πÕ°®“°π’È¬—ßæ∫‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ eosinophil ‰¥â ‚¥¬

‡©æ“–„π√Ÿª·∫∫¢Õß eosionophilic angiocentric fibro-

sis  ·μàÀ“°æ∫‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ neutrophil  ª√‘¡“≥¡“°

À√◊Õ¡’ granulomas  “¡“√∂«‘π‘®©—¬‰¥â«à“‰¡à„™à‚√§„π°≈ÿà¡

IgG4-RD

 à«πª√‘¡“≥¢Õß IgG4+plasma cells „π‡π◊ÈÕ‡¬◊ËÕ ¡’

‡°≥±å„π°“√«‘π‘®©—¬ §◊Õ

1) ‡π◊ÈÕ‡¬◊ËÕμàÕ¡πÈ”μ“ (lacrimal gland) §◊Õ 100 μ—«

μàÕÀπ÷Ëß°”≈—ß¢¬“¬ Ÿß ÿ¥¢Õß°≈âÕß®ÿ≈∑√√»πå (100/HPF)

2) ‡π◊ÈÕ‡¬◊ËÕ„πÕ«—¬«–Õ◊ËπÊ§◊Õ ¡“°°«à“ 10 μ—«μàÕÀπ÷Ëß

°”≈—ß¢¬“¬ Ÿß ÿ¥¢Õß°≈âÕß®ÿ≈∑√√»πå (10/HPF)8

Õ¬à“ß‰√°Áμ“¡≈—°…≥–∑“ßæ¬“∏‘‡´≈≈å«‘∑¬“·≈–æ¬“∏‘

«‘∑¬“§≈‘π‘°¡’§«“¡ ”§—≠¡“°°«à“®”π«π IgG4+ plasma

cells „π√Õ¬‚√§ ¥—ßπ—Èπ·¡â®–¡’®”π«π IgG4+plasma cell

πâÕ¬°Á “¡“√∂«‘π‘®©—¬‰¥â«à“‡ªìπ IgG4-RD „π∫“ß°√≥’ ‡™àπ

¡’æ—ßº◊¥ª√‘¡“≥¡“° (sclerosing forms) À√◊Õ ¡’√–¥—∫ IgG4

„π‡≈◊Õ¥ Ÿß¡“° À√◊Õ¡’≈—°…≥–¢Õß IgG4-RD „πÕ«—¬«–

Õ◊Ëπ9

æ¬“∏‘°”‡π‘¥
æ¬“∏‘ √’√«‘∑¬“¢Õß‚√§¬—ß§ß‰¡à™—¥‡®π ·μàæ∫«à“∑—Èß

Humoral ·≈– Cell-mediated immunity ¡’∫∑∫“∑

‡°’Ë¬«¢âÕß°—∫‚√§§àÕπ¢â“ß¡“°10-11 ·μà¬—ß‰¡à¡’À≈—°∞“π«à“ auto-

antibodies  “¡“√∂Õ∏‘∫“¬æ¬“∏‘°”‡π‘¥¢Õß‚√§‰¥â10

°≈‰°°“√°√–μÿâπ°“√‡°‘¥ IgG4-RD ¬—ß‰¡à‡ªìπ∑’Ë∑√“∫

·πà™—¥ ¡’°“√»÷°…“«à“‚√§π’ÈÕ“®‡√‘Ë¡®“° ¿“«–°“√μÕ∫ πÕß

μàÕ ‘Ëß·«¥≈âÕ¡ Õ“À“√ ‡™◊ÈÕ‚√§ À√◊Õ°“√∑”≈“¬‡π◊ÈÕ‡¬◊ËÕ∑’Ë

º‘¥ª°μ‘‰¡à ¡∫Ÿ√≥å  ¡’ ¡¡μ‘∞“π‡°’Ë¬«°—∫ ∫∑∫“∑¢Õß folli-

cular T-helper cells „π°“√°√–μÿâπ°“√ √â“ß IgG4+ plasma

cells √«¡∂÷ß cytokines ™π‘¥ IL-5, IL-13, transforming

growth factor beta ·≈– interferon gamma °√–μÿâπ

°“√ √â“ßæ—ßº◊¥ ·μà¬—ß‰¡àæ∫À≈—°∞“π π—∫ πÿπ 10

Õ“°“√· ¥ß
ºŸâªÉ«¬ à«π„À≠à¡’Õ“°“√·∫∫§àÕ¬‡ªìπ§àÕ¬‰ª ¡—°‰¡à¡’‰¢â

À√◊ÕÕàÕπ‡æ≈’¬  πÕ°®“°Õ“°“√∑“ßμ“·≈â«Õ«—¬«–Õ◊ËπÊ∑’Ë¡—°

æ∫§«“¡º‘¥ª°μ‘‰¥â·°à μ—∫À√◊Õ∑“ß‡¥‘ππÈ”¥’ μàÕ¡πÈ”≈“¬

μàÕ¡πÈ”‡À≈◊Õß ‰μ ªÕ¥ ‡ âπ‡≈◊Õ¥·¥ß aorta, ‡μâ“π¡ μàÕ¡

≈Ÿ°À¡“° μàÕ¡‰∑√Õ¬¥å ‡¬◊ËÕÀÿâ¡À—«„® ·≈–º‘«Àπ—ß ‚¥¬Õ“°“√

∑’Ëæ∫∫àÕ¬¡’ 2 ≈—°…≥–§◊Õ°“√Õ—°‡ ∫·≈– °âÕπ„π à«πμà“ßÊ

¢Õß√à“ß°“¬ ·≈–Õ“°“√·∫∫‚√§¿Ÿ¡‘·æâ

Õ“°“√· ¥ßμ“¡√–∫∫Õ«—¬«– ‰¥â·°à
1. μ“  à«π„À≠à∑’Ëæ∫ §◊Õ μàÕ¡πÈ”μ“ (√âÕ¬≈– 57.7)

√Õß≈ß¡“§◊Õ trigeminal nerve (√âÕ¬≈– 38.5), extraocu-

lar muscle (√âÕ¬≈– 24.6), diffuse orbital fat disease

(√âÕ¬≈– 12.3), °âÕπ∑’Ëμ“ circumscribed mass (√âÕ¬≈–

16.9), ∫√‘‡«≥‡ª≈◊Õ°μ“ (√âÕ¬≈– 12.3) ·≈–∑“ß‡¥‘π∑àÕπÈ”μ“12

1.1 μàÕ¡πÈ”μ“ (dacryoadenitis) æ∫∫àÕ¬∑’Ë ÿ¥

Õ“®‡ªìπ 1 À√◊Õ 2 ¢â“ß°Á‰¥â ´÷Ëß∂â“æ∫μàÕ¡πÈ”μ“·≈–μàÕ¡

πÈ”≈“¬‚μ (sialoadenitis ) ‡√’¬°«à“ Mikulicz disease æ∫

„πºŸâÀ≠‘ß¡“°°«à“ºŸâ™“¬ ®”‡ªìπμâÕß·¬°‚√§°—∫ Sjogrenûs

syndrome (SS)

1.2 ‡ âπª√– “∑ (orbital nerve) æ∫ branch of

trigeminal nerve ¡’¢π“¥„À≠à¢÷Èπ ‚¥¬‡©æ“– infraorbital

nerve ®“°°“√»÷°…“¢Õß Ohshima et al 13 μ‘¥μ“¡ºŸâªÉ«¬

®”π«π 71 √“¬„π°≈ÿà¡ºŸâªÉ«¬ orbital lymphoproliferative

disorder æ∫«à“ ¡’ 16 √“¬‡ªìπ IgG4-ROD „π®”π«ππ’È

9 §π¡’ infraorbital nerve enlargement (¡’¢π“¥„À≠à°«à“

optic nerve) ·≈–æ∫«à“¢π“¥¢Õß infraorbital nerve

¡’¢π“¥ª°μ‘„πºŸâªÉ«¬∑’Ë‰¡à‰¥â‡ªìπ IgG4-ROD Õ“®æ∫‡ âπ
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ª√– “∑∑’ËÕ◊Ëπ‚μ‰¥â¥â«¬ ‡™àπ frontal nerve, supraorbital

nerve ºŸâªÉ«¬¡—°‰¡à§àÕ¬¡’Õ“°“√™“

1.3 °≈â“¡‡π◊ÈÕμ“ (orbital myositis) Õ“®¡’

Õ“°“√¡—¥‡¥’¬«À√◊ÕÀ≈“¬¡—¥ ®“°°“√»÷°…“¢Õß Wallace

et al 14 æ∫«à“≈”¥—∫°“√‡°‘¥°≈â“¡‡π◊ÈÕμ“‚μ¡—°‡√‘Ë¡®“° infe-

rior rectus μ“¡¥â«¬ superior rectus-levator complex,

lateral rectus, medial rectus, inferior oblique ·≈– su-

perior oblique ‚¥¬ºŸâªÉ«¬®–¡’Õ“°“√ °≈Õ°μ“·≈â«ª«¥

À√◊Õ¡Õß‡ÀÁπ¿“æ ấÕπ

1.4 °“√Õ—°‡ ∫„π‡∫â“μ“·∫∫¡’æ—ßº◊¥( sclerosing

orbital inflammation) Õ“®æ∫√à«¡°—∫ μàÕ¡πÈ”μ“‚μ À√◊Õ¡’

orbital myositis √à«¡¥â«¬À√◊Õ‰¡à°Á‰¥â15,16

1.5 Õ◊ËπÊ ºŸâªÉ«¬Õ“®¡“¥â«¬Õ“°“√∑àÕπÈ”μ“Õÿ¥μ—π

¡à“πμ“Õ—°‡ ∫·∫∫ nongranulomatous anterior uveitis

À√◊Õ scleritis17

2. μàÕ¡πÈ”≈“¬

μàÕ¡πÈ”≈“¬¡—°‚μ·∫∫ Õß¢â“ß ¡¡“μ√°—π ·≈–‡°‘¥

‰¥â¡“°°«à“ 2 μàÕ¡¢÷Èπ‰ª  à«π„À≠à‰¡à‡®Á∫ ‰¡à¡’Õ“°“√ª“°·Àâß

·≈–¡—°¡’Õ“°“√¡“π“π°«à“ 3 ‡¥◊Õπ μ”·Àπàß∑’Ëæ∫‰¥â∫àÕ¬§◊Õ

submandibular gland

3. μ—∫ÕàÕπ·≈–∂ÿßπÈ”¥’

Õ“®¡’Õ“°“√®ÿ°·πàπ∑âÕß μ—«‡À≈◊Õß μ“‡À≈◊Õß (ob-

structive jaundice) °“√∑”ß“π¢Õßμ—∫ÕàÕπº‘¥ª°μ‘ ∑”„Àâ¡’

impaired glucose tolerance18 ®”‡ªìπμâÕß·¬°‚√§°—∫‚√§

¡–‡√Áß¢Õß√–∫∫∑“ß‡¥‘ππÈ”¥’ ·≈–¡–‡√Áßμ—∫ÕàÕπ

4. √–∫∫∑“ß‡¥‘πÀ“¬„®

¡—°¡’ª√–«—μ‘¿Ÿ¡‘·æâ ‡™àπ ª√–«—μ‘‚æ√ß®¡Ÿ°Õ—°‡ ∫

‰´π— Õ—°‡ ∫·≈–ÀÕ∫À◊¥√à«¡¥â«¬19 ´÷Ëß pulmonary lesion

„π IgG4-RD ∂Ÿ°·∫àß‡ªìπ 2·∫∫ ‰¥â·°à bronchial lesion

¡—°¡’Õ“°“√§≈â“¬ÀÕ∫À◊¥ ¿“æ∂à“¬‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å

√Ÿª∑’Ë 1 ºŸâªÉ«¬ IgG4 ROD ∑’Ë¡’Õ“°“√· ¥ß∑“ßμ“μà“ßÊ °—π
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√Ÿª∑’Ë 2 CT scan; bilateral infiltrative lesion with Infraorbital nerve enlargement

√Ÿª∑’Ë 3 Lacrimal gland H&E stains; dense lymphoid tissue showing focal lymphoid follicles
with germinal center, fibrosclerosis especially around duct, dense plasma cell infiltra-
tion
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√Ÿª∑’Ë 4 Lacrimal gland H&E stain; A: lymphoid follicle with reactive germinal center
B: plasma cells C, D: duct, fibrosclerosis and plasma cells

√Ÿª∑’Ë 5 Immunohistochemistry stains; A: CD20 demonstrate residual B-follicles, B: CD138
positive in increased plasma cells, C, D: IgG4: IgG ratio 40-50%
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Õ“®æ∫ºπ—ß¢Õß bronchial À√◊Õ bronchiolar ∑’ËÀπ“μ—«¢÷Èπ

·≈–·∫∫ alveolar lesion ºŸâªÉ«¬¡—°‰¡à¡’Õ“°“√ Õ“®æ∫

interstitial À√◊Õ organizing pneumonia20 ‰¥â

5. ‰μ·≈–μàÕ¡≈Ÿ°À¡“°

¡—°¡’‰μÕ—°‡ ∫·∫∫ tuberlointerstitial nephritis

´÷Ëß àßº≈„Àâ‡°‘¥ glomerulonephritis Õ“®√ÿπ·√ß®π‡°‘¥

Õ“°“√‰μ«“¬‰¥â∑—Èß„π·∫∫‡©’¬∫æ≈—πÀ√◊Õ·∫∫‡√◊ÈÕ√—ß °“√

μ√«®‡Õ°´‡√¬å§Õ¡æ‘«‡μÕ√å æ∫‰μ¡’¢π“¥„À≠à¢÷Èπ√à«¡°—∫¡’

mild enhancement21 „π∫“ß√“¬Õ“®¡’ hydronephrosis

®“° ureteral obstruction ·≈–∫“ß§πÕ“®æ∫ prostatitis

‰¥â22

6. ‡π◊ÈÕ‡¬◊ËÕÀ≈—ßμàÕ‡¬◊ËÕ∫ÿ™àÕß∑âÕß (retroperitoneal

cavity)

Õ“®μ√«®æ∫‡π◊ÈÕ‡¬◊ËÕæ—ßº◊¥À≈—ß‡¬◊ËÕ∫ÿ™àÕß∑âÕß

(retroperitoneum fibrosis) ‰¥â ‡™àπ ∫√‘‡«≥À≈Õ¥‡≈◊Õ¥·¥ß

aorta √«¡∂÷ß‡π◊ÈÕ‡¬◊ËÕæ—ßº◊¥∫√‘‡«≥ ™àÕßÕ° (sclerosing me-

diastinitis) ·≈–„πÕ«—¬«–À≈“¬√–∫∫ (multiple fibroscle-

rosis)

7. μàÕ¡πÈ”‡À≈◊Õß

Õ“®æ∫μàÕ¡πÈ”‡À≈◊Õß‚μ (lymphadenopathy)

μ“¡∫√‘‡«≥μà“ßÊ ´÷ËßμâÕß·¬°°—∫‚√§ lymphoma À√◊Õ

Castlemanûs disease 23

¿“æ∂à“¬√—ß ’
¿“æ∂à“¬√—ß ’¢Õßμ“ Õ“®æ∫ bilateral lacrimal gland

enlargement, orbital fat involvement, orbital nerve

enlargement, EOM enlargement À√◊Õæ∫ bone remo-

deling ‰¥â·μà‰¡àæ∫ bone destruction πÕ°®“°π’È¬—ß “¡“√∂

μ√«®¥â«¬ whole body FDG-PET/CT ´÷Ëß “¡“√∂∫Õ°

μ”·Àπàß√Õ¬‚√§ ·≈–°“√μÕ∫ πÕßμàÕ°“√√—°…“‰¥â24

°“√«‘π‘®©—¬¿“«– IgG4-ROD
Õ“»—¬Õ“°“√∑“ß§≈‘π‘°√à«¡°—∫¿“æ∂à“¬√—ß ’ º≈μ√«®

√–¥—∫¢Õß IgG4 „π‡≈◊Õ¥·≈–º≈™‘Èπ‡π◊ÈÕ∑“ßæ¬“∏‘«‘∑¬“ ¥—ß

μ“√“ß∑’Ë 1

Comprehensive diagnostic criteria for IgG4-RD 2011 by Umehara et al 25

1) μ√«®√à“ß°“¬æ∫Õ“°“√∫«¡À√◊Õ°âÕπ‚μ„π√à“ß°“¬ μ”·Àπàß‡¥’¬«À√◊ÕÀ≈“¬μ”·Àπàß „πÕ«—¬«–Àπ÷ËßÀ√◊Õ¡“°°«à“

2) μ√«®‡≈◊Õ¥ æ∫√–¥—∫ IgG4  Ÿß°«à“135 mg/dL

3) º≈μ√«®™‘Èπ‡π◊ÈÕ∑“ßæ¬“∏‘«‘∑¬“æ∫

-  lymphocyte ·≈– plasma cell ®”π«π¡“° ·≈–¡’ fibrosis

-  Õ—μ√“ à«π¢Õß IgG4+ μàÕ IgG+ cells ¡“°°«à“√âÕ¬≈– 40 ·≈–æ∫ IgG4+ plasma cell > 10 μ—« μàÕ high power field

‚¥¬ Definite 1+2+3, Probable 1+3, Possible 1+2

Consensus diagnostic criteria for IgG4-RD by Deshpande et al 8

1) º≈μ√«®™‘Èπ‡π◊ÈÕ∑“ßæ¬“∏‘«‘∑¬“¢Õß‡π◊ÈÕ‡¬◊ÈÕμàÕ¡πÈ”μ“ æ∫≈—°…≥–¥—ßμàÕ‰ªπ’ÈÕ¬à“ßπâÕ¬ 1 ¢âÕ À√◊Õ‡π◊ÈÕ‡¬◊ËÕ„π‡∫â“μ“ æ∫¡“°

°«à“À√◊Õ‡∑à“°—∫ 2 ¢âÕ

A: lymphocyte ·≈– plasma cells infiltrate Àπ“·πàπ

B: fibrosis ´÷Ëß¡—°‡ªìπ≈—°…≥– storiform fibrosis

C: obliterative phlebitis

2) Õ—μ√“ à«π¢Õß IgG4+ μàÕ IgG+ cells ¡“°°«à“√âÕ¬≈– 40 ·≈– IgG+ plasma cells ¡“°°«à“ 100 μ—« μàÕ high power field

‚¥¬ Highly suggestive of IgG4-related disease: 1+2

μ“√“ß∑’Ë 1  Diagnostic criteria for IgG4-related ophthalmic disease
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°“√«‘π‘®©—¬·¬°‚√§
‚√§Õ◊ËπÊ ∑’ËÕ“®¡’Õ“°“√· ¥ß§≈â“¬§≈÷ß°—∫ IgG4-RD

‰¥â·°à Õ“°“√μ“‚ªπ §≈”‰¥â°âÕπ ‡™àπ

Sjogrenûs syndrome  “¡“√∂‡°‘¥√Õ¬‚√§∑’ËμàÕ¡

πÈ”μ“·≈–μàÕ¡πÈ”≈“¬∑—Èß Õß¢â“ß‰¥â‡À¡◊Õπ°—π ·μà¡—°¡’

Õ“°“√μ“·Àâß¡“° ́ ÷Ëß‰¡à§àÕ¬æ∫„π IgG4-RD μ√«®‡≈◊Õ¥æ∫

anti-Ro, anti-La ‡ªìπ∫«° ·≈–®–‰¡àæ∫ IgG4+ plasma

cell infiltrate „π‡π◊ÈÕ‡¬◊ËÕ

Graveûs disease ‡°‘¥°“√Õ—°‡ ∫„π‡∫â“μ“·≈–

°≈â“¡‡π◊ÈÕμ“‚μ¢÷Èπ·μà thyroid orbitopathy ®–¡’≈—°…≥–

spare tendon ·≈–¡’ restriction ¡“°°«à“„π°≈ÿà¡ IgG4-

RD

lymphoid neoplasm °≈ÿà¡ extranodal marginal

zone lymphoma ‚¥¬‡©æ“– mucosal-associated lym-

phoid tissue ÷́Ëßæ∫‰¥â∫àÕ¬∑’Ë ÿ¥„π∫√‘‡«≥π’È ·μà„π IgG4-

RD ®–‡ªìπ T-lymphocyte ‡ªìπ à«π„À≠à „π¢≥–∑’Ë lym-

phoma ®–‡ªìπ B-lymphocyte infiltrate  °“√μ√«® flow

cytometry ¬—ß “¡“√∂∫Õ°≈—°…≥–¢Õß‡´≈≈å °“√μ√«® PCR

·≈– Southern blot hybridization Ig heavy-, light-chain

re-arrangements  “¡“√∂·¬°≈—°…≥–‡ªìπ monoclonal

lymphocyte population ∑’Ëæ∫„π lymphoma ®“°≈—°…≥–

polyclonal population „π IgG4-RD14

granulomatosis with polyangiitis (GPA) æ∫

¡’√Õ¬‚√§„π‡∫â“μ“ 50-60% Õ“°“√∑’Ëæ∫∫àÕ¬§◊Õ¡’°âÕπ

„π‡∫â“μ“ episcleritis, scleritis Õ“®≈ÿ°≈“¡¡“®“° sinus

¢â“ß‡§’¬ß‰¥â Õ“®æ∫¡’ IgG4+ plasma cells infiltrate ‰¥â

·μà®–æ∫¡’ granulomatous lesion, vasculitis ·≈– neutro-

phillic microabscess  º≈‡≈◊Õ¥ ANA ‡ªìπ∫«° ´÷Ëß®–‰¡à

æ∫„π°≈ÿà¡ IgG4-RD 14

πÕ°®“°π’È§«√μ√«®‡æ“–‡™◊ÈÕ ·≈–¬âÕ¡ ’ ‡æ◊ËÕ«‘π‘®©—¬

·¬°‚√§®“°°“√Õ—°‡ ∫®“°·∫§∑’‡√’¬·≈–‡™◊ÈÕ√“

°“√√—°…“
¬“°≈ÿà¡À≈—°‰¥â·°à corticosteroids ´÷ËßμÕ∫ πÕßμàÕ

°“√√—°…“¥’·μà¡—°°≈—∫‡ªìπ´È”  ®“° Japanese consensus

guideline ª√‘¡“≥∑’Ë·π–π”§◊Õ 0.6 ¡‘≈≈‘°√—¡μàÕπÈ”Àπ—°μ—«

μàÕ«—π ª√–¡“≥ 2-4  —ª¥“Àå ·≈–§àÕ¬Ê ≈¥≈ß 5 ¡‘≈≈‘°√—¡

∑ÿ° 2-4  —ª¥“Àå ·≈–¡’°“√»÷°…“°“√„Àâ maintainance dose

2.5-10 ¡‘≈≈‘°√—¡μàÕ«—π ™à«¬≈¥°“√°≈—∫‡ªìπ´È”26,27

°“√„Àâ pulse corticosteroids ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

æ∫«à“μÕ∫ πÕß¥’ ·μà‰¡à¡’°“√μ‘¥μ“¡º≈„π√–¬–¬“« 28

æ∫«à“√–¥—∫ IgG4 „π‡≈◊Õ¥∑’Ë≈¥≈ßÀ≈—ß°“√√—°…“ Õ“®

∫Õ°°“√ ß∫¢Õß‚√§‰¥â „π∑“ß°≈—∫°—π √–¥—∫ IgG4 „π‡≈◊Õ¥

∑’Ë¬—ß ŸßÀ≈—ß°“√√—°…“ —¡æ—π∏å°—∫°“√°≈—∫‡ªìπ È́”¢Õß‚√§29

¬“°≈ÿà¡ immunosuppressant ∑’Ë ‰¥âº≈¥’ ‰¥â·°à

rituximab ́ ÷Ëß‡ªìπ anti-CD20 monoclonal antibody  æ∫

«à“°“√„Àâ rituximab 1000 ¡‘≈≈‘°√—¡ ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”

2 §√—Èß Àà“ß°—π  14 «—π  “¡“√∂§«∫§ÿ¡Õ“°“√‰¥â¿“¬„π 1

‡¥◊Õπ ·≈–‚√§ ß∫π“π∂÷ß 6 ‡¥◊Õπ  ·≈–μÕ∫ πÕß¥’‡¡◊ËÕ„Àâ

´È”14,30 πÕ°®“°π’È¬—ß¡’°“√„™â¬“°¥¿Ÿ¡‘§ÿâ¡°—π Õ◊ËπÊ ‰¥â·°à aza-

thioprine, metrotexate, mycophenolate mofetil „π°≈ÿà¡

ºŸâªÉ«¬∑’Ë¡’Õ“°“√‡ªìπ´È”À≈—ßÀ¬ÿ¥¬“ corticosteroids31

æ¬“°√≥å‚√§
¡’æ¬“°√≥å‚√§¥’ ·μàæ∫§«“¡‡ ’Ë¬ß„π°“√‡°‘¥¡–‡√Áß

‡¡Á¥‡≈◊Õ¥¢“«™π‘¥ Non-Hodgkin Lymphoma ‰¥â„π 3-5

ªï À≈—ß«‘π‘®©—¬ IgG4-RD 32 ·≈–¬—ßæ∫°“√‡°‘¥¡–‡√ÁßÕ◊ËπÊ ‡™àπ

¡–‡√ÁßªÕ¥ ·≈– ¡–‡√Áß≈”‰ â¡“°°«à“§π∑—Ë«‰ª33
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çVisual acuityé (VA) À¡“¬∂÷ß §«“¡§¡™—¥¢Õß

 “¬μ“1 ‚¥¬π‘¬“¡∂÷ß§«“¡ “¡“√∂„π°“√‡ÀÁπ«—μ∂ÿ¢Õßμ“

§π‡√“ À√◊ÕÕ’°π—¬Àπ÷Ëß§◊Õ¢π“¥¢Õß«—μ∂ÿ∑’Ë‡≈Á°∑’Ë ÿ¥∑’Ëμ“‡√“

 “¡“√∂¡Õß‡ÀÁπ‰¥â „™âÀπà«¬‡ªìπÀπà«¬„π°“√«—¥¡ÿ¡ ‚¥¬¡’

Àπà«¬‡ªìπ minute of arc (MOA) À√◊Õ arcminute (arcmin)

À√◊Õ minute arc

Àπà«¬„π°“√«—¥¡ÿ¡ (√Ÿª∑’Ë 1)
1 «ß°≈¡ (cycle) = 360 Õß»“(degree)

1 Õß»“ (degree) = 60 minutes of arc

1 minute of arc = 60 seconds of arc

™π‘¥¢Õß§«“¡§¡™—¥¢Õß “¬μ“ ¡’ 4 √Ÿª·∫∫1 §◊Õ
1. Minimum visible acuity - detection of a fea-

ture §◊Õ§«“¡ “¡“√∂„π°“√‡ÀÁπ«—μ∂ÿ∑’Ë‡≈Á°∑’Ë ÿ¥‡∑à“∑’Ë‡ÀÁπ‰¥â

(√Ÿª∑’Ë 2)

°“√«—¥√–¥—∫°“√¡Õß‡ÀÁπ
(Visual acuity measurement)

ªÿ≥¬πÿ™ æ‘ ‘∞æ¬—μ, æ.∫.

Review Article/∫∑øóôπøŸ«‘™“°“√

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

æ√™—¬  ‘¡–‚√®πå, æ.∫.

√Ÿª∑’Ë 1 Àπà«¬„π°“√«—¥¡ÿ¡
(available from:URL: http://www.oc.nps.edu/oc2902w/c_mtutor/appendx/angunit.htm)
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√Ÿª∑’Ë 2 Minimum visible acuity - detection of a feature
(available from:URL: http://webvision.med.utah.edu/
book/part-viii-gabac-receptors/visual-acuity)

√Ÿª∑’Ë 3 Minimum resolvable acuity - resolution of two features
(available from:URL: http://webvision.med.utah.edu/book/part-
viii-gabac-receptors/visual-acuity)

√Ÿª∑’Ë 4 Minimum recognizable acuity › identification of a feature
(available from:URL: https://www.eboptometry.com/content/optometry/ebp-
resource-step-4-apply/practitioners-students-teachers/development-and-adop-
tion-visual-acuity-charts-based-%E2%80%9Clogmar%E2%80%9D-principles)
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2. Minimum resolvable acuity - resolution of

two features §◊Õ§«“¡ “¡“√∂„π°“√∑’Ë®–·¬°‰¥â«à“«—μ∂ÿ

2 «—μ∂ÿÕ¬ŸàÀà“ß°—ππâÕ¬∑’Ë ÿ¥ (√Ÿª∑’Ë 3)

3. Minimum recognizable acuity - identifica-

tion of a feature §◊Õ§«“¡ “¡“√∂„π°“√‡ÀÁπ«—μ∂ÿ·≈–

μâÕß∫Õ°‰¥â«à“«—μ∂ÿ∑’Ë‡ÀÁπ‡ªìπÕ–‰√ ÷́Ëß‡ªìπ√Ÿª·∫∫∑’Ë∂◊Õ‡ªìπ

¡“μ√∞“π·≈–„™â°—π·æ√àÀ≈“¬ (√Ÿª∑’Ë 4)

4. Minimum discriminable acuity - discrimina-

tion of a change in a feature (e.g. a change in size,

position or orientation) §◊Õ§«“¡ “¡“√∂„π°“√∫Õ°∂÷ß

§«“¡‡À≈◊ËÕ¡¢Õß«—μ∂ÿ 2 «—μ∂ÿ∑’Ë‡À≈◊ËÕ¡πâÕ¬∑’Ë ÿ¥ (√Ÿª∑’Ë 5)

Minimum recognizable acuity
μ“¡∑’Ë‰¥â°≈à“«¢â“ßμâπ«à“‡ªìπ§«“¡ “¡“√∂„π°“√‡ÀÁπ

√Ÿª∑’Ë 5 Minimum discriminable acuity › discrimination of a change in a feature
(available from:URL: http://webvision.med.utah.edu/book/part-viii-gabac-receptors/visual-acuity)

μ“√“ß∑’Ë 1  μ“√“ß· ¥ß§à“∑’ËπâÕ¬∑’Ë ÿ¥ (limit) ¢Õß·μà≈–√Ÿª·∫∫°“√¡Õß‡ÀÁπ

(From : Levi DM.  Visual acuity. In : Levin LA, Nilsson SF, Hoeve JV, Wu S, Kaufman PL, Albert A. Adlerûs Physiology of the Eye 11th ed.
Philadelphia: Elsevier Health Sciences. 2011: 627-47.)
À¡“¬‡Àμÿ ∂â“‡√“π”§à“„πμ“√“ß §Ÿ≥¥â«¬ 60 ®–‰¥âÀπà«¬‡ªìπ minutes of arc (1 degree = 60 minutes of arc) ‡™àπ minimum recognizable acuity 0.017
degrees  1 minute of arc)

«—μ∂ÿ·≈–μâÕß∫Õ°‰¥â«à“«—μ∂ÿ∑’Ë‡ÀÁπ‡ªìπÕ–‰√ ‡ªìπ°“√«—¥‚¥¬

„™â·ºàπ«—¥ “¬μ“ ‡™àπ Snellen chart, Bailey-Lovie chart,

ETDRS chart ‚¥¬„π·ºàπ«—¥®–¡’μ—«‡≈¢À√◊Õμ—«Õ—°…√

À√◊Õ —≠≈—°…≥å∑’Ë¡’¢π“¥®“°„À≠àÕ¬Ÿà∑’Ë∫√√∑—¥∫π ÿ¥·≈–≈¥

¢π“¥‡≈Á°≈ß‰ª„π∫√√∑—¥μàÕÊ ‰ª ‡√’¬°μ—«‡≈¢À√◊Õμ—«Õ—°…√

À√◊Õ —≠≈—°…≥å„π·ºàπ«—¥‡À≈à“π’È«à“ optotypes (standar-

dized symbols)

Visual angle
¡ÿ¡∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“ ´÷Ëß®–¡’¢π“¥§ß∑’Ë‰¡à«à“∑’Ë√–¬–

∑“ß„¥ (√Ÿª∑’Ë 6)

¥—ß∑’Ë‰¥â°≈à“«‰ª¢â“ßμâπ«à“ visual acuity §◊Õ §«“¡

 “¡“√∂„π°“√‡ÀÁπ«—μ∂ÿ¢Õßμ“§π‡√“ (spatial resolving

capacity) À√◊ÕÕ’°π—¬Àπ÷Ëß§◊Õ¢π“¥¢Õß«—μ∂ÿ∑’Ë‡≈Á°∑’Ë ÿ¥∑’Ëμ“
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√Ÿª∑’Ë 6 Visual angle - «—μ∂ÿ A ·≈– B ¡’ visual angle ‡∑à“°—π ·μà¡’¢π“¥μà“ß°—π‡æ√“–Õ¬Ÿà∑’Ë√–¬–
Àà“ß®“°μ“‰¡à‡∑à“°—π
(available from:URL: http://psyc.ucalgary.ca/PACE/VALab/Vanessa/Eye_visual_
angle1/information2.html)

‡√“ “¡“√∂¡Õß‡ÀÁπ‰¥â ∂â“«—μ∂ÿ¬‘Ëß‡≈Á° ·≈â«‡√“ “¡“√∂‡ÀÁπ‰¥â

· ¥ß«à“§«“¡ “¡“√∂„π°“√¡Õß‡ÀÁπ¬‘Ëß¥’ ®–‡ÀÁπ‰¥â«à“‡ªìπ

 à«π°≈—∫¢Õß°—π·≈–°—π °≈à“«§◊Õ

‚¥¬ θ §◊Õ¢π“¥¢Õß¡ÿ¡∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“ ¡—°„™â

Àπà«¬‡ªìπ minutes of arc

‚¥¬§à“πâÕ¬∑’Ë ÿ¥ ¢Õß minimum recognizable acui-

ty ¡’§à“ 0.017 degrees  1 minute of arc °“√∑’Ë‡√“‡ÀÁπ

√Ÿª∑’Ë 7  E ¡’ visual angle 5 minutes of arc ¥—ßπ—Èπ¡ÿ¡∑’Ë‡≈Á°∑’Ë ÿ¥∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“ (minimal angle resolution =
MAR) ®–¡’§à“‡∑à“°—∫ 1 minute of arc §◊Õ 1/5 ¢Õß«—μ∂ÿπ—ÈπÊ
(available from:URL: http://webvision.med.utah.edu/book/part-viii-gabac-receptors/visual-acuity)

·μà≈– à«π·≈–¡’¢π“¥‡ªìπ 1 minute of arc ¥—ßπ—Èπ°“√

ª√–°Õ∫‡ÀÁπ‡ªìπμ—«Õ—°…√‡™àπμ—« E ‡√“®”‡ªìπμâÕß‡ÀÁπ

·μà≈– à«π∑—ÈßÀ¡¥ 5  à«π (¬°μ—«Õ¬à“ß ∂â“‡√“‡ÀÁπ·§à 3  à«π

‡√“®–‰¥â·§àμ—« C ®”‡ªìπμâÕß¡’Õ’° 2  à«π ‡ªìπ™àÕß«à“ß·≈–

™àÕß‡ âπ¥”‡æ◊ËÕ∑”„Àâ‡ÀÁπμ—«Õ—°…√‡ªìπ E) °≈à“«§◊Õ °√≥’∑’Ë

μ—« E ¡’ visual angle 5 minutes of arc ¥—ßπ—Èπ¡ÿ¡∑’Ë‡≈Á°

∑’Ë ÿ¥∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“ (minimal angle resolution = MAR)

®–¡’§à“‡∑à“°—∫ 1 minute of arc §◊Õ 1/5 ¢Õß«—μ∂ÿπ—ÈπÊ  (√Ÿª

∑’Ë 7)

VA  = 1

θ(û)
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√Ÿª∑’Ë 8 √–¬–∑“ß¡“°¢÷Èπ μ—«®–„À≠à¢÷Èπ ·μà¡ÿ¡∑’Ë«—μ∂ÿ∑”°—∫μ“‡√“®–§ß∑’Ë‡ ¡Õ‰¡à«à“∑’Ë√–¬–„¥
(available from:URL: http://clinicalgate.com/ocular-examination/)

„π·ºàπ«—¥ “¬μ“ ¡“μ√∞“π§◊Õ optotypes ∑ÿ°μ—« ®–

¡’¢π“¥ 5 minutes of arc ∑’Ë√–¬–μà“ßÊ°—π §◊Õ¡’ MAR = 1

minute of arc ∂â“√–¬–∑“ß¡“°¢÷Èπ μ—«®–„À≠à¢÷Èπ ·μà¡ÿ¡∑’Ë

«—μ∂ÿ∑”°—∫μ“‡√“®–§ß∑’Ë‡ ¡Õ‰¡à«à“∑’Ë√–¬–„¥ (√Ÿª∑’Ë 8)

§à“ “¬μ“∑’Ë‡√“„™â°—π·æ√àÀ≈“¬∑’Ë ÿ¥ §◊Õ Snellen frac-

tion ‡™àπ 6/6 À√◊Õ 20/20 ‚¥¬¡’∑’Ë¡“®“°

√Ÿª∑’Ë 9 √Ÿª∫π : §π∑’Ë¡’ “¬μ“ 6/6 ®– “¡“√∂‡ÀÁπμ—«Õ—°…√ E ¢π“¥μà“ßÊ ∑’Ë√–¬–μà“ßÊ °—π ‡ÀÁπ‰¥â«à“∑’Ë√–¬– 18 ‡¡μ√
¡’¢π“¥„À≠à°«à“∑’Ë√–¬– 6 ‡¡μ√ ·μà¡ÿ¡∑’Ë∑”°—∫μ“¡’¢π“¥ 5 minutes of arc À√◊Õ MAR = 1 minute of arc §ß∑’Ë
(§à“¡“μ√∞“π¢Õß°“√¡Õß‡ÀÁπ)
√Ÿª≈à“ß : §π∑’Ë¡’ “¬μ“ 6/18 À¡“¬∂÷ß ºŸâ∂Ÿ°∑¥ Õ∫¬◊π∑’Ë√–¬– 6 ‡¡μ√ ·μà‡ÀÁπμ—«Õ—°…√∑’Ë¡’¢π“¥ 5 minutes of arc
∑’Ë√–¬– 18 ‡¡μ√
(available from:URL:http://www.ssc.education.ed.ac.uk/courses/vi&multi/vdec10iii.html)

  §◊Õ√–¬–∑’ËºŸâ∂Ÿ°∑¥ Õ∫¬◊πÕ¬Ÿà

  §◊Õ√–¬–∑’Ëμ—«Õ—°…√π—Èπ¡’¢π“¥ 5 minutes of

arc À√◊Õ MAR = 1  minute  of arc

(¥Ÿ¿“æª√–°Õ∫√Ÿª∑’Ë 9)
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Snellen chart (√Ÿª∑’Ë 10)
§‘¥§âπ‚¥¬ Dr.Herman Snellen ∂◊Õ‡ªìπ·ºàπ«—¥

 “¬μ“∑’Ë„™â°—πÕ¬à“ß·æ√àÀ≈“¬¡“°∑’Ë ÿ¥ ‚¥¬¡’À≈—°°“√§◊Õ

∑ÿ°μ—«Õ—°…√¡’¢π“¥ 5 minutes of arc ∑’Ë√–¬–μà“ßÊ°—π §◊Õ

¡’ MAR = 1 minute of arc ÷́Ëß∂â“‡√“π”§à“¢Õß Snellen

fraction °≈—∫‡»… à«π·≈â«π”¡“À“√°—π ®–‰¥â‡∑à“°—∫§à“ vi-

sual angle (¡’§à“°—∫ MAR ¢Õßμ—«Õ—°…√π—ÈπÊ)

‡™àπ

§◊Õ μ—« E ∑’ËÕ¬Ÿà·∂«∫π ÿ¥¢Õß Snellen chart ¡’

visual angle 10 minutes of arc ∑’Ë√–¬– 20 øÿμ À√◊Õ¡’

¢π“¥ 5 minutes of arc À√◊Õ MAR = 1 minute of arc ∑’Ë

√–¬– 200 øÿμ

§à“ visual angle „π·μà≈–·∂«¢Õß Snellen chart

‡∑à“°—∫ 1.0, 1.25, 1.5, 2, 2.5, 3.5, 5 ·≈– 10  ÷́Ëß®“°

20/20 ‰ª‡ªìπ 20/25 §à“ visual angle ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 25

·μà®“° 20/100 ‰ª‡ªìπ 20/200 §à“ visual angle ‡æ‘Ë¡¢÷Èπ

√âÕ¬≈–100 ‡ÀÁπ‰¥â«à“¡’°“√‡æ‘Ë¡¢÷Èπ∑’Ë‡ªìπÕ—μ√“ à«π∑’Ë‰¡à§ß∑’Ë

πÕ°®“°π’È§«“¡·μ°μà“ß„π·μà≈–·∂« ∑—Èßμ—«Õ—°…√∑’Ë„™â¡’

§«“¡¬“°ßà“¬·μ°μà“ß°—π(μ—« E ¬“°°«à“μ—« L) ™àÕß«à“ß

√–À«à“ßμ—«Õ—°…√‰¡à‡∑à“°—π ®”π«πμ—«Õ—°…√„π·μà≈–·∂«‰¡à

‡∑à“°—π(Õà“πμ—« E ‰¥â 1 μ—« ∂◊Õ«à“‰¥â§à“ “¬μ“∑’Ë·∂«π—Èπ§◊Õ

20/200 ·μà„π∫√√∑—¥≈à“ßÊ ºŸâ∂Ÿ°∑¥ Õ∫μâÕßÕà“π∂Ÿ°¡“°

°«à“ 1 μ—« ®÷ß®–‰¥â§à“ “¬μ“„π·∂«π—ÈπÊ) ‡ÀÁπ‰¥â«à“ Snellen

chart ¬—ß¡’¢âÕ∫°æ√àÕßÀ≈“¬®ÿ¥ ∑’Ë àßº≈∑”„Àâ°“√«—¥ visual

acuity ‰¡àπà“‡™◊ËÕ∂◊Õ ®÷ß‰¥â¡’°“√§‘¥§âπ·ºàπ«—¥ “¬μ“·∫∫

Õ◊ËπÊ ¥—ß®–‰¥â°≈à“«μàÕ‰ª

Bailey-Lovie chart (√Ÿª∑’Ë 11)
„πªï §.». 1976 ‰¥â¡’°“√§‘¥§âπ·ºàπ«—¥ “¬μ“ ‚¥¬ Ian

L Bailey ·≈– Jan E Lovie-Kitchin ‚¥¬¡’À≈—°°“√∑’Ë

 ”§—≠§◊Õ standardization ·≈– geometric progression2,3

1. Geometric progression

¥—ß∑’Ë‰¥â°≈à“«‰ª·≈â««à“„π Snellen chart °“√‡æ‘Ë¡¢÷Èπ

¢Õß visual angle ‡ªìπÕ—μ√“ à«π∑’Ë ‰¡à§ß∑’Ë ®÷ß‰¥â¡’°“√

√Ÿª∑’Ë 10 Snellen chart
(available from:URL: https://www.eboptometry.com/content/optometry/ebp-resource-
step-4-apply/practitioners-students-teachers/development-and-adoption-visual-acu-
ity-charts-based-%E2%80%9Clogmar%E2%80%9D-principles)
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§‘¥§âπÕ—μ√“ à«π‡æ◊ËÕ„™â„π·ºàπ«—¥ “¬μ“ ‚¥¬„πªï§.». 1868

Green4,5 ‰¥â‡ πÕ logarithmic progression ‚¥¬„™â§à“
3  2 = 21/3 = 1.2599  μàÕ¡“„πªï§.». 1959 Sloan6 ‰¥â‡ πÕ

Õ—μ√“ à«π∑’Ë§≈â“¬§≈÷ß°—π§◊Õ 10  10 = 100.1 = 1.2589  ´÷Ëß

∂â“‡√“À“‡ªìπ§à“ logarithm ¢Õß 1.2589 ®–¡’§à“‡∑à“°—∫ 0.1

(log 1.2589 = log 100.1 = 0.1)

‡√‘Ë¡μâπ∑’Ë visual angle = 1 minute of arc ∂â“‡√“

‡æ‘Ë¡¢π“¥„πÕ—μ√“ à«π∑’≈– 1.2589 ®–‰¥â visual angle

‡∑à“°—∫ 1*1.2589  1.25, 1.25*1.2589  1.6, 1.6*1.2589

 2 ‡ªìπμâπ ·≈–∂â“À“°§‘¥‡ªìπ§à“ logarithm ®–‡∑à“°—∫

‡æ‘Ë¡¢÷Èπ∑’≈– 0.1 log unit (log 1.2589 = 0.1) ¥—ßπ—Èπ §à“

MAR ¡’§à“μ—Èß·μà 1, 1.25, 1.6, 2, 2.5, 3.2, 4, 5, 6.3, 8, 10

‡ÀÁπ‰¥â«à“ Õ—μ√“ à«π„π°“√‡æ‘Ë¡∑’≈– 1.2589 ®–‡∑à“°—∫

√âÕ¬≈–25 À√◊Õ§‘¥‡ªìπ 4:5 ÷́Ëß∂â“‡√“‡æ‘Ë¡‰ª 3 steps ®–

‡∑à“°—∫°“√§Ÿ≥¥â«¬ 1.25893 = (3  2)3 = 2 ÷́Ëß‡∑à“°—∫°“√§Ÿ≥

¥â«¬ 2 π—Ëπ‡Õß (‡™àπ®“° visual angle 1 ‡ªìπ 2 minutes

of arc ®–‡ÀÁπ«à“¡’°“√§Ÿ≥ 1.2589 ∑—ÈßÀ¡¥ 3 §√—Èß) À√◊Õ

∂â“À“°‡ªìπ 10 steps §‘¥®“° 1.258910 = (10 10)10 = 10

(√Ÿª∑’Ë 12, 13)

„π∑“ß°≈—∫°—π∂â“§‘¥Õ—μ√“ à«π„π°“√≈¥≈ß ®–‡∑à“°—∫

°“√À“√¥â«¬ 1.2589 À√◊Õ‡∑à“°—∫°“√§Ÿ≥¥â«¬ 0.8(1/1.2589

 0.8) À√◊Õ‡ªìπÕ—μ√“ à«π 5:4 ‡™àπ‡¥’¬«°—π ∂â“‡√“≈¥‰ª 3

steps ®–‡∑à“°—∫°“√À“√¥â«¬ 1.25893 = (3 2)3 = 2 ÷́Ëß

‡∑à“°—∫°“√À“√¥â«¬ 2 ‚¥¬∑’Ë°≈à“«¡“¡’∑’Ë„™â„π°“√≈¥√–¬–∑“ß

‡™àπ„π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫Õà“π·∂«∫π ÿ¥‰¡à‰¥â ©–π—Èπ√–¬–

∑“ß®“° 6 ‡¡μ√ ®–‡≈◊ËÕπ‡¢â“¡“‡ªìπ 6/1.2589 (6*0.8)

= 4.8 ‡¡μ√ ·≈– 4.8*0.8  3.8 ·≈– 3.8*0.8  3 ‡¡μ√

μ“¡≈”¥—∫ (®–‡ÀÁπ«à“®“° 6 ‡¡μ√ ‡ªìπ 3 ‡¡μ√ ‡∑à“°—∫°“√§Ÿ≥

0.8 ∑—ÈßÀ¡¥ 3 §√—Èß) (√Ÿª∑’Ë 14)

°≈à“«‚¥¬ √ÿª§◊Õ °“√∑’Ë¡’°“√‡æ‘Ë¡¢Õß visual angle

‡ªìπÕ—μ√“ à«π∑’Ë§ß∑’Ë 4:5(1.2589 ‡∑à“) = 0.1 log unit

¥—ßπ—Èπ „π°“√≈¥√–¬–∑“ß∑¥ Õ∫ ®”‡ªìπμâÕß≈¥√–¬–∑“ß

„πÕ—μ√“ à«π∑’Ë‡∑à“°—π§◊Õ‡ªìπ 5:4(0.8 ‡∑à“) = -0.1 log unit

‡™àπ‡¥’¬«°—π

√Ÿª∑’Ë 11 Bailey-Lovie chart
(From : Bailey IL, Lovie-Kitchin JE. Visual acuity testing. From the
laboratory to the clinic. Vision Res 2013;90:2-9.)
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√Ÿª∑’Ë 13 Logarithmic progression - °√≥’‡æ‘Ë¡ 3 steps(0.3 log unit) ®–‡∑à“°—∫§à“‡æ‘Ë¡¢÷Èπ 2 ‡∑à“
(From : Holladay JT. Proper method of calculating average visual acuity. J Refract Surg
1997;13:388-91.)

√Ÿª∑’Ë 12 Geometric progression - logarithmic progression §◊Õ°“√‡æ‘Ë¡¢÷Èπ∑’≈– 0.1 log unit À√◊Õ‡∑à“°—∫
Õ—μ√“ à«π∑’≈– 1.2589
(From : Holladay JT. Proper method of calculating average visual acuity. J Refract Surg
1997;13:388-91.)
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§à“ “¬μ“∑’Ë‰¥â®“°°“√«—¥®“° Bailey-Lovie chart §◊Õ

·∑π§à“ MAR §◊Õ ∑’Ë·∂«∫π ÿ¥ §à“ MAR = 10 ¥—ßπ—Èπ

log 10 = 1

°√≥’§à“ MAR ¡’§à“μ—Èß·μà 1, 1.25, 1.6, 2, 2.5, 3.2, 4,

5, 6.3, 8, 10

¥—ßπ—Èπ  ¡’§à“μ—Èß·μà 0, 0.1, 0.2, 0.3, 0.4, 0.5,

0.6, 0.7, 0.8, 0.9, 1

´÷Ëß®–‡ÀÁπ‰¥â«à“ °“√‡æ‘Ë¡Õ—μ√“ à«π∑’≈– 1.2589 ‡∑à“°—∫

°“√‡æ‘Ë¡¢÷Èπ∑’≈– 0.1 log unit (log 1.2589 = 0.1)

„π°√≥’∑’Ë∑¥ Õ∫‚¥¬„™â°“√π—∫π‘È« (Counting fingers)

¡’°“√ª√–¡“≥§à“ visual angle ¢Õßπ‘È«¡◊Õ ‡∑à“°—∫¢π“¥

μ—«Õ—°…√∫π ÿ¥¢Õß·ºàπ«—¥ “¬μ“§◊Õ∑’Ë¢π“¥ 20/2007 ·≈–

°“√‡§≈◊ËÕπ‰À«¢Õß¡◊Õ (Hand motion) ®–·¬à°«à“°“√π—∫

π‘È«‡ªìπ 10 ‡∑à“7 ‡∑à“°—∫¡’§à“ MAR = 10 minutes of arc

·≈–  100 minutes of arc μ“¡≈”¥—∫ ¥—ßπ—Èπ

Counting fingers ∑’Ë√–¬– 20 øÿμ ‡∑à“°—∫§à“ “¬μ“

20/200 = 1 log MAR (visual angle = 200/20 = 10

minutes of arc ¥—ßπ—Èπ log 10 = 1)

Counting fingers ∑’Ë√–¬– 2 øÿμ ‡∑à“°—∫§à“ “¬μ“

2/200 = 20/2000 = 2 log MAR (visual angle = 2000/

20 = 100 minutes of arc ¥—ßπ—Èπ log 100 = 2)

Hand motion ∑’Ë√–¬– 2 øÿμ ‡∑à“°—∫§à“ “¬μ“

2/2000 = 20/20000 = 3 log MAR (visual angle = 20000/

20 = 1000 minutes of arc ¥—ßπ—Èπ log 1000 = 3)

2. Standardization

®“° Snellen chart ®–‡ÀÁπ«à“ ≈—°…≥–μ—«Õ—°…√,

®”π«πμ—«Õ—°…√ ·≈–√–¬–Àà“ß√–À«à“ß·∂« ‰¡à‡ªìπ —¥ à«π

∑’Ë·πàπÕπ ¥—ßπ—Èπ„π Bailey-Lovie chart ®÷ß‰¥â¡’°“√

°”Àπ¥¡“μ√∞“π¢Õß·ºàπ«—¥ “¬μ“¢÷Èπ ‰¥â·°à

- Optotypes : μ—«Õ—°…√·μà≈–μ—«μâÕß¡’§«“¡¬“°

ßà“¬‡∑à“Ê°—π ́ ÷Ëß„π·ºàπ«—¥ “¬μ“™π‘¥π’È ‰¥âπ”‡Õ“μ—«Õ—°…√¢Õß

The British Standards Institute ¡“„™â ·≈–μ—«Õ—°…√∑’Ë

√Ÿª∑’Ë 14 · ¥ß§à“∑’Ë≈¥≈ßÀ√◊Õ‡æ‘Ë¡¢÷Èπ μ“¡À≈—°°“√¢Õß Logarithmic progression
(From : Bailey IL, Lovie-Kitchin JE. Visual acuity testing. From the laboratory to the clinic. Vision
Res 2013;90:2-9.)
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„™â¡’≈—°…≥–‡ªìπ non-serif (Sans-serif) ¡’§«“¡ Ÿß·≈–

§«“¡°«â“ß‡ªìπ 5*4 (√Ÿª∑’Ë 15)

- ®”π«πμ—«Õ—°…√„π·μà≈–·∂«‡∑à“°—π ‚¥¬„π·ºàπ

«—¥π’È „™â®”π«π 5 μ—«Õ—°…√∑ÿ°·∂« ·≈–¡’°“√‡√’¬ß„Àâμ—«

Õ—°…√Õ¬Ÿàμ√ß°≈“ß∫√√∑—¥μ≈Õ¥ ‰¡à™‘¥¢Õ∫´â“¬À√◊Õ¢Õ∫¢«“

- √–¬–Àà“ß : „π·μà≈–·∂«√–¬–Àà“ß®–‡∑à“°—∫¢π“¥

§«“¡°«â“ß¢Õßμ—«Õ—°…√„π·∂«π—ÈπÊ ·≈–√–¬–Àà“ß√–À«à“ß

·∂«‡∑à“°—∫§«“¡ Ÿß¢Õßμ—«Õ—°…√·∂«≈à“ß (√Ÿª∑’Ë 16)

√Ÿª∑’Ë 16 √–¬–Àà“ß„π Bailey-Lovie chart - ·μà≈–·∂«√–¬–
Àà“ß®–‡∑à“°—∫¢π“¥§«“¡°«â“ß¢Õßμ—«Õ—°…√„π·∂«π—ÈπÊ
·≈–√–¬–Àà“ß√–À«à“ß·∂«‡∑à“°—∫§«“¡ Ÿß¢Õßμ—«Õ—°…√
·∂«≈à“ß
(From : Bailey IL, Lovie-Kitchin JE. Visual acuity
testing. From the laboratory to the clinic. Vision
Res 2013;90:2-9.)

√Ÿª∑’Ë 15 Optotypes - μ—«Õ—°…√∑’Ë„™â¡’≈—°…≥–‡ªìπ non-serif
(Sans-serif)
(available from:URL: https://piktochart.com/blog/
typography-how-typeface-personalities-set-the-
tone-of-infographics/)

√Ÿª∑’Ë 17 ·ºàπ«—¥ “¬μ“√Ÿª·∫∫μà“ßÊ ‚¥¬„™âÀ≈—°°“√¢Õß Bailey-Lovie chart
(From : Bailey IL, Lovie-Kitchin JE. Visual acuity testing. From the laboratory to the
clinic. Vision Res 2013;90:2-9.)



43°“√«—¥√–¥—∫°“√¡Õß‡ÀÁπ (Visual acuity measurement)

„πªí®®ÿ∫—π¡’°“√§‘¥§âπ·ºàπ«—¥ “¬μ“√Ÿª·∫∫μà“ßÊ

‚¥¬„™âÀ≈—°°“√¢Õß Bailey-Lovie chart §◊Õ¡’°“√„™â

Õ—μ√“ à«π‡æ‘Ë¡¢÷Èπ∑’Ë§ß∑’Ë‚¥¬„™â‡ªìπ logarithmic progres-

sion (∫“ß§√—Èß¡’°“√‡√’¬°√«¡·ºàπ«—¥ “¬μ“≈—°…≥–π’È«à“ log

MAR charts) ¡’°“√„™â®”π«πμ—«Õ—°…√ 5 μ—«„π·μà≈–·∂«

√–¬–Àà“ß∑’Ë‡ªìπ¡“μ√∞“π∑—Èß„π·∂«·≈–√–À«à“ß·∂« ·≈–

°“√®—¥‡√’¬ßμ—«Õ—°…√„π≈—°…≥–Õ¬Ÿà°÷Ëß°≈“ß¢Õß∫√√∑—¥ ‚¥¬

π”À≈—°°“√∑’Ë°≈à“«¡“ „™â°—∫ optotypes ∑’Ë·μ°μà“ß°—π‰ª

·≈–Õ“®¡’°“√‡√’¬°™◊ËÕ¢Õß·ºàπ«—¥ “¬μ“π—Èπμ“¡™◊ËÕ¢Õß

optotypes (√Ÿª∑’Ë 17)

πÕ°®“°π’È¬—ß¡’§à“ “¬μ“√Ÿª·∫∫Õ◊ËπÊ (√Ÿª∑’Ë 18) πÕ°

®“° Snellen fraction ·≈– log MAR §◊Õ Decimal nota-

tion ´÷Ëß„™â°—π·æ√àÀ≈“¬„π≠’ËªÿÉπ·≈–¬ÿ‚√ª ‚¥¬¡’§à“‡ªìπ à«π

°≈—∫¢Õß visual angle À√◊Õ‡∑à“°—∫§à“μ—«‡≈¢∑’ËÀ“√·≈â«¢Õß

Snellen fraction ‡™àπ

ETDRS chart
„πªï§.».1978 Early Treatment Diabetic Retinopa-

thy Study (ETDRS) group ‰¥â«“ß·ºπ∑’Ë®–∑”°“√»÷°…“

‡°’Ë¬«°—∫°“√√—°…“¿“«–‡∫“À«“π¢÷Èπ®Õμ“ ®÷ß‰¥â§‘¥§âπ·ºàπ

«—¥ “¬μ“ ‡æ◊ËÕ„™â„π√–À«à“ß∑’Ë∑”°“√»÷°…“ ‚¥¬μâÕß°“√

·ºàπ«—¥∑’Ë·¡àπ¬”¡“°¢÷Èπ‚¥¬‡©æ“–‡¡◊ËÕ„™â „π°≈ÿà¡ºŸâ∑’Ë¡’

 “¬μ“‡≈◊Õπ√“ß μàÕ¡“ ETDRS chart ‰¥â∂Ÿ°§‘¥§âπ¢÷Èπ„πªï

§.».19828

„πªï§.».1980 ∑“ß National Academy of Science/

National Research Council ‰¥â®—¥μ—Èß Working group399

·≈–ÕÕ°¢âÕ·π–π”„π°“√º≈‘μ·ºàπ«—¥ “¬μ“ ́ ÷Ëß„π ETDRS

chart ‰¥â¡’°“√π”‡Õ“¢âÕ·π–π”¡“„™â§◊Õ √–¬–∑“ß∑¥ Õ∫

4 ‡¡μ√ ·≈–„™âμ—«Õ—°…√‡ªìπ Sloan letters ·μà à«π„À≠à

¬—ßÕ‘ßμ“¡À≈—°°“√¢Õß Bailey-Lovie chart §◊Õ„π‡√◊ËÕß

¢Õß logarithmic progression ¡’°“√„™â®”π«πμ—«Õ—°…√

5 μ—«„π·μà≈–·∂« √–¬–Àà“ß„π·∂«‡∑à“°—∫§«“¡°«â“ß¢Õß

μ—«Õ—°…√ √–¬–√–À«à“ß·∂«‡∑à“°—∫§«“¡ Ÿß¢Õß·∂«≈à“ß

·≈–°“√®—¥‡√’¬ßμ—«Õ—°…√„π≈—°…≥–Õ¬Ÿà°÷Ëß°≈“ß¢Õß∫√√∑—¥

√Ÿª∑’Ë 18 §à“ “¬μ“√Ÿª·∫∫Õ◊ËπÊ
(From : Consilium Ophthalmologicum Universale. Visual Functions Committee. Visual acuity mea-
surement standard. Ital J Ophthalmol II(I):  1988;15.)
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„π à«π¢âÕ·μ°μà“ß®“° Bailey-Lovie chart §◊Õ

- Sloan letters : μ“¡¢âÕ·π–π”¢Õß National

Academy of Science/National Research Council9 ‡ πÕ

Landolt ring ‡ªìπ¡“μ√∞“π¢Õß optotypes ́ ÷Ëß Sloan let-

ters ∂◊Õ‡ªìπ¢âÕ¬Õ¡√—∫∑’Ë„Àâ„™â ‰¥â ≈—°…≥–‡ªìπ non-serif ¡’

¢π“¥§«“¡ Ÿß·≈–§«“¡°«â“ß‡ªìπ 5*5 ‚¥¬¡’°“√»÷°…“∂÷ß

§«“¡¬“°ßà“¬¢Õß·μà≈–μ—«Õ—°…√ ®“°π—Èππ”¡“®—¥‡√’¬ß≈ß

·μà≈–·∂« „Àâ¡’º≈√«¡¢Õß§«“¡¬“°ßà“¬„π·μà≈–·∂«‡∑à“Ê

°—π (√Ÿª∑’Ë 19, μ“√“ß∑’Ë 2, 3)

- √–¬–∑“ß∑¥ Õ∫∑’Ë 4 ‡¡μ√ : ETDRS chart ‰¥â

ÕÕ°·∫∫¡“‡æ◊ËÕ„™â°—∫√–¬–∑“ß∑¥ Õ∫∑’Ë 4 ‡¡μ√ μ“¡¢âÕ

·π–π”¢Õß National Academy of Science/National

Research Council10 πÕ°®“°π’È„π°“√„™â√–¬–∑“ß∑¥ Õ∫

∑’Ë 4 ‡¡μ√ ¡’¢âÕ¥’ §◊Õ
 √–¬–∑“ßπ’È‡ªìπ —¥ à«π‡¥’¬«°—∫°“√∑¥ Õ∫

¥â«¬ near chart ∑’Ë„™â√–¬–∑¥ Õ∫ 40 ‡´πμ‘‡¡μ√
 „π°√≥’∑’Ë∑”°“√«—¥§à“ “¬μ“‡æ◊ËÕª√–°Õ∫°“√

μ—¥·«àπ (Refraction)  “¡“√∂„Àâ°“√™¥‡™¬‚¥¬„™â‡≈π å

0.25D ´÷Ëß¡’„π trial set (·μà∂â“∑’Ë√–¬–∑“ß 5 ‡¡μ√À√◊Õ 6

‡¡μ√ °“√™¥‡™¬¡’§à“‡∑à“°—∫ 0.20 D ·≈– 0.167 D μ“¡

≈”¥—∫ ´÷Ëß‰¡à¡’„π trial set)
 §à“∑’Ë‰¥â®“°°“√∑¥ Õ∫∑’Ë√–¬– 4 ‡¡μ√  “¡“√∂

‡ª≈’Ë¬π‡ªìπ Snellen fraction ‰¥âßà“¬ ‡æ’¬ß§Ÿ≥  ‡™àπ °√≥’

‰¥â§à“ “¬μ“ 

√Ÿª∑’Ë 19 Sloan letters - ≈—°…≥–‡ªìπ non-serif ¡’¢π“¥§«“¡ Ÿß·≈–§«“¡°«â“ß‡ªìπ 5*5
(From : Sloan LL, Rowland WM, Altman A. Comparison of three types of test target for
the measurement of visual acuity. Q Rev Ophthalmol 1952;8:4-16.)

μ“√“ß∑’Ë  2, 3 · ¥ß√–¥—∫§«“¡¬“°ßà“¬¢Õß·μà≈–μ—«Õ—°…√
(From : Sloan LL, Rowland WM, Altman A. Comparison of three types of test target for the
measurement of visual acuity. Q Rev Ophthalmol 1952;8:4-16.)
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 „π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫¡’ “¬μ“‡≈◊Õπ√“ß  “¡“√∂

≈¥√–¬–∑“ß∑¥ Õ∫ ‚¥¬„™â√–¬–∑“ß∑¥ Õ∫∑’Ë 2 ‡¡μ√ À√◊Õ

1 ‡¡μ√ ́ ÷Ëßμ“¡∑’Ë‰¥â°≈à“«‰ª°“√≈¥√–¬–∑“ß °√≥’®“° 4 ‡¡μ√

‡ªìπ 2 ‡¡μ√ · ¥ß«à“¡’°“√≈¥≈ß 3 steps (4/1.25893 À√◊Õ

4 x 0.83 À√◊Õ‡∑à“°—∫ 4/2) ´÷Ëß‡∑à“°—∫ 0.3 log unit ¥—ßπ—Èπ

‡√“μâÕß∫«°§à“ correction factor §◊Õ 0.3 „π§à“ VA (À“°

„™â‡ªìπ log MAR) ∑’Ë‰¥â‡ ¡Õ ‡™àπ ∂â“ºŸâ∂Ÿ°∑¥ Õ∫¬◊π∑’Ë√–¬–

2 ‡¡μ√ Õà“πμ—«‡≈¢‰¥â·∂«∫π ÿ¥ ´÷Ëß¡’§à“ log MAR = 1 ¥—ß

π—Èπ§à“ VA ∑’Ë‰¥â®–¡’§à“‡∑à“°—∫ 1+0.3 = 1.3 log MAR À√◊Õ

°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫Õà“π‰¥â·∂«∑’Ë 2 ́ ÷Ëß¡’§à“‡ªìπ 0.9 log MAR

¥—ßπ—Èπ§à“∑’Ë‰¥â‡∑à“°—∫ 0.9+0.3 = 1.2 log MAR  (√Ÿª∑’Ë 20)

«‘∏’°“√«—¥√–¥—∫°“√¡Õß‡ÀÁπ
1.  ¿“æ·«¥≈âÕ¡

-  ∂“π∑’Ë∑¥ Õ∫ ¡’· ß «à“ß‡æ’¬ßæÕ (Photo-

pic range)10

- ·ºàπ “¬μ“∑’Ë„™â∑¥ Õ∫ ¡’§«“¡ «à“ß®“°°“√

 àÕß‰ø 200 cd/m2 ( “¡“√∂ àÕß‰ø‰¥â∑—Èß®“°¥â“πÀπâ“¢Õß

·ºàπ«—¥ “¬μ“ À√◊Õ„™â·ºàπ«—¥ “¬μ“∑’Ë¡’§«“¡ «à“ß„π

μ—«‡Õß°Á‰¥â)11

2. ∑¥ Õ∫«—¥√–¥—∫°“√¡Õß‡ÀÁπ∑’≈–μ“ ‚¥¬‡√‘Ë¡®“°

«—¥„πμ“¢«“°àÕπ „ÀâºŸâ∂Ÿ°∑¥ Õ∫ªî¥μ“´â“¬ À√◊Õ∂â“∑√“∫«à“

√–¥—∫°“√¡Õß‡ÀÁπμ“¢â“ß‰Àπ·¬à°«à“ „Àâ‡√‘Ë¡®“°μ“π—Èπ°àÕπ

3. ºŸâ∂Ÿ°∑¥ Õ∫¬◊π∑’Ë√–¬–∑“ß 6 ‡¡μ√ À√◊Õ 20 øÿμ

À√◊Õ∑’Ë√–¬–∑“ß 4 ‡¡μ√ (μ“¡™π‘¥¢Õß·ºàπ«—¥ “¬μ“) ®“°

π—Èπ„ÀâºŸâ∂Ÿ°∑¥ Õ∫Õà“πμ—«Õ—°…√À√◊Õμ—«‡≈¢∑’≈–μ—« μ—Èß·μà

∫√√∑—¥∫π ÿ¥®π∂÷ß≈à“ß ÿ¥ ‚¥¬ºŸâ∑”°“√∑¥ Õ∫ “¡“√∂™à«¬

™’È∫√√∑—¥∑’ËμâÕß°“√„ÀâÕà“π‰¥â ·μàÀâ“¡™’È∑’Ëμ—«Õ—°…√π—ÈπÊ ·≈–

„π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫‰¡à·πà„®  “¡“√∂‡¥“‰¥â11

4. °“√∑¥ Õ∫ ‘Èπ ÿ¥ ‡¡◊ËÕºŸâ∂Ÿ°∑¥ Õ∫Õà“π‰¥â ‰¡à∂÷ß

√âÕ¬≈– 50 ¢Õß·∂«π—Èπ11 („π°√≥’∑’Ë·ºàπ«—¥ “¬ ¡’μ—«Õ—°…√

À√◊Õμ—«‡≈¢®”π«π 5 μ—« ¥—ßπ—ÈπºŸâ∂Ÿ°∑¥ Õ∫μâÕßÕà“π‰¥â 3 μ—«

®÷ß®– “¡“√∂ºà“π‰ªÕà“π·∂«≈à“ß∂—¥‰ª‰¥â)

5. ∂â“À“°ºŸâ∂Ÿ°∑¥ Õ∫Õà“πμ—«Õ—°…√„π·∂«∫π ÿ¥‰¡à‰¥â

„Àâ∑”°“√≈¥√–¬–∑“ß∑¥ Õ∫ ‚¥¬≈¥∑’≈– 0.1 log unit

√Ÿª∑’Ë 20 °“√≈¥√–¬–∑“ß∑¥ Õ∫ - ≈¥„πÕ—μ√“ à«π∑’Ë‡ªìπ logarithmic progression
(available from:URL: http://precision-vision.com/product-category/etdrs-clini-
cal-trial/etdrs-charts/revised-2000-series-etdrs-charts/)
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μ“¡∑’Ë‰¥â°≈à“«‰ª „π∑“ßªØ‘∫—μ‘„Àâ∑”°“√≈¥√–¬–∑“ß∑’≈–

√âÕ¬≈– 50 ¢Õß√–¬–‡¥‘¡ (§◊Õ°“√≈¥∑’≈– 3 steps ¥—ßπ—Èπ

§à“√–¥—∫°“√¡Õß‡ÀÁπ∑’Ë‰¥â ®–μâÕß¡’ correction factor ∑’≈–

0.3 „π°√≥’ log MAR À√◊Õ ‡ªìπ°“√‡æ‘Ë¡ visual angle ∑’≈–

2 ‡∑à“ ¥—ßπ—ÈπÀ“°„™â‡ªìπ Snellen fraction μ—«À“√®–¡’§à“

‡æ‘Ë¡¢÷Èπ∑’≈– 2 ‡∑à“)

6. „π°√≥’∑’Ë∑”°“√≈¥√–¬–∑“ß∑¥ Õ∫ ·≈â«ºŸâ∂Ÿ°

∑¥ Õ∫¬—ß‰¡à “¡“√∂Õà“π‰¥â „Àâ„™â‡ªìπ semi-quantitative

scale

- °“√π—∫π‘È« (counting fingers, CF) ºŸâ∑¥ Õ∫

¬°π‘È«¢÷Èπ¡“Àπâ“μ“ºŸâ∂Ÿ°∑¥ Õ∫ ·≈–„ÀâºŸâ∂Ÿ°∑¥ Õ∫π—∫π‘È«

‚¥¬∑”°“√∑¥ Õ∫‡√‘Ë¡∑’Ë√–¬– 3 øÿμ, 2 øÿμ ·≈– 1 øÿμ μ“¡

≈”¥—∫

- À“°ºŸâ∂Ÿ°∑¥ Õ∫‰¡à “¡“√∂π—∫π‘È«‰¥â∂Ÿ°μâÕß

„™â«‘∏’ ‚∫°À√◊Õ‡§≈◊ËÕπ‰À«¡◊Õ‰ª¡“„π·π«μ—ÈßÀ√◊Õ·π«πÕπ

(hand motions, HM) ·≈â«¥Ÿ«à“ºŸâ∂Ÿ°∑¥ Õ∫ “¡“√∂√—∫√Ÿâ∂÷ß

°“√‡§≈◊ËÕπ‰À«¢Õß¡◊ÕÀ√◊Õ‰¡à ‚¥¬√–«—ß°“√‚∫°¡◊Õ Õ¬à“„Àâ‡°‘¥

≈¡æ—¥∑’ËÀπâ“ºŸâªÉ«¬∑’Ë®–∑”„Àâ‡°‘¥°“√√—∫√Ÿâ ‰¥â

- „π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫‰¡à “¡“√∂√—∫√Ÿâ°“√

‡§≈◊ËÕπ‰À«¢Õß¡◊Õ‰¥â „Àâ„™â· ß‰ø àÕßÀπâ“μ“ „π°√≥’π’È

μâÕß∑¥ Õ∫¥â«¬«à“ºŸâ∂Ÿ°∑¥ Õ∫ “¡“√∂∫Õ°∑‘»∑“ß¢Õß

· ß∑’Ë‡¢â“¡“‰¥âÀ√◊Õ‰¡à (light perception with projection

À√◊Õ light perception, false projection)

- „π°√≥’∑’ËºŸâ∂Ÿ°∑¥ Õ∫‰¡à “¡“√∂√—∫√Ÿâ ‰¥â‡≈¬«à“

¡’· ß‰øÀ√◊Õ‰¡à · ¥ß«à“¡’√–¥—∫°“√¡Õß‡ÀÁπ‡∑à“°—∫μ“∫Õ¥

 π‘∑ (no light perception)

7. °“√∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ11

- °√≥’°“√„Àâ§–·ππ·∫∫·∂« (row-by-row

scoring) „Àâ∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ„π·∂« ÿ¥∑â“¬∑’ËºŸâ∂Ÿ°

∑¥ Õ∫Õà“π‰¥â
 °√≥’Õà“π‰¥â 1 À√◊Õ 2 μ—« (‰¡à∂÷ß 3 μ—«

¥—ßπ—Èπ®÷ß‰¡à “¡“√∂ºà“π‰ªÕà“π·∂«≈à“ß∂—¥‰ª‰¥â) „Àâ∑”°“√

∫—π∑÷°‚¥¬„ à‡§√◊ËÕßÀ¡“¬ +1 À√◊Õ +2 μ“¡≈”¥—∫ ≈ß‰ª„π

§à“·∂«∑’ËÕà“π‰¥â·∂«°àÕπ
 °√≥’Õà“π‰¥â 3 μ—«À√◊Õ 4 μ—« ·μà·∂«≈à“ß

∂—¥‰ª‰¡à “¡“√∂Õà“π‰¥â‡≈¬ „Àâ∫—π∑÷°‚¥¬„ à‡§√◊ËÕßÀ¡“¬ -2

À√◊Õ -1 μ“¡≈”¥—∫ ≈ß‰ª„π§à“·∂« ÿ¥∑â“¬∑’ËÕà“π‰¥â

- °√≥’°“√„Àâ§–·ππ·∫∫μ—«Õ—°…√ (letter-

by-letter scoring) „Àâ∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ„π·∂«

 ÿ¥∑â“¬∑’ËºŸâ∂Ÿ°∑¥ Õ∫Õà“π‰¥â ·μà„π°√≥’π’È μ—«Õ—°…√∑’ËÕà“π¡“

∑—ÈßÀ¡¥ ®–∂Ÿ°π”¡“§”π«≥¥â«¬ ‡™àπ °√≥’ºŸâ∂Ÿ°∑¥ Õ∫Õà“π

‰¥â 3 μ—«„π·μà≈–·∂« ®–‰¥â§–·πππâÕ¬°«à“ºŸâ∂Ÿ°∑¥ Õ∫∑’Ë

Õà“π‰¥â 5 μ—«„π·μà≈–·∂« „π°√≥’„™â log MAR ·μà≈–

μ—«Õ—°…√ ¡’§à“ 0.02 log unit (1 ·∂« ¡’ 5 μ—«Õ—°…√ = 0.1

log unit ¥—ßπ—Èπ 1 μ—«Õ—°…√ = 0.02 log unit)

- °√≥’ Semi-quantitative scale ∫—π∑÷°æ√âÕ¡

∫Õ°√–¬–∑“ß∑’Ë∑”°“√∑¥ Õ∫ ‡™àπ π—∫π‘È«∑’Ë√–¬– 2 øÿμ

(counting fingers at 2 feet)

8. πÕ°®“°°“√«—¥√–¥—∫°“√¡Õß‡ÀÁπ‚¥¬„™âμ“‡ª≈à“

·≈â« ‡√“¡—°∑”°“√«—¥‚¥¬„ÀâºŸâ∂Ÿ°∑¥ Õ∫„ à·«àπÀ√◊Õ pin

hole ‚¥¬„π°√≥’ pin hole „Àâ«“ß pin hole Àπâ“μ“∑’Ë∑”

°“√∑¥ Õ∫ ·≈–∑¥ Õ∫∑’Ë≈–μ“‡™àπ‡¥’¬«°—π ®“°π—Èπ∫—π∑÷°

§à“√–¥—∫°“√¡Õß‡ÀÁπ ‚¥¬μâÕß∫Õ°‡ ¡Õ«à“„™âÕÿª°√≥å‡ √‘¡

À√◊Õ‰¡à ‡™àπ VA without correction (μ“‡ª≈à“), VA with

pinhole (VA c PH), VA with correction, VA with glasses

°“√∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ‡æ◊ËÕ„™â„πß“π
«‘®—¬

„π°“√«‘®—¬ ‡√“®”‡ªìπμâÕß∫—π∑÷°§à“√–¥—∫°“√¡Õß‡ÀÁπ

‡ªìπ linear scale ‡æ◊ËÕßà“¬μàÕ°“√§‘¥§”π«≥∑“ß ∂‘μ‘ ·≈–

°“√À“§à“‡©≈’Ë¬ ‚¥¬„™â Visual acuity rating scale (VAR

scale)12 ´÷Ëß‡ªìπ°“√·ª≈ß§à“®“° Log MAR ‡ªìπ§à“®”π«π

μ—«Õ—°…√∑’ËÕà“π‰¥â ‚¥¬

‚¥¬„π·ºàπ«—¥ “¬μ“ ∑’Ë 1 ·∂«¡’ 5 μ—«Õ—°…√ ·≈–

¡’°“√‡æ‘Ë¡¢Õß·μà≈–·∂«‡ªìπ geometric progression §◊Õ

∑’≈– 0.1 log unit ‡æ√“–©–π—Èπ À“°Õà“π‰¥â 1 μ—«Õ—°…√

‡∑à“°—∫Õà“π‰¥â∑’≈– 1 §–·ππ ·≈–À“°Õà“π‰¥â 1 ·∂« ®–

‡∑à“°—∫Õà“π‰¥â 5 §–·ππ
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¬°μ—«Õ¬à“ß‡™àπ À“°ºŸâ∂Ÿ°∑¥ Õ∫ ¡’√–¥—∫°“√¡Õß

‡ÀÁπ§◊Õ log MAR = 0 ®–‰¥â§à“ VAR = 100 π—Ëπ§◊Õ

‡ ¡◊Õπ«à“ºŸâ∂Ÿ°∑¥ Õ∫Õà“π‰¥â 100 μ—«Õ—°…√ À√◊Õ‰¥â 100

§–·ππ‡μÁ¡ ·μàÀ“°°√≥’ºŸâ∂Ÿ°∑¥ Õ∫ ¡’√–¥—∫°“√¡Õß‡ÀÁπ§◊Õ

log MAR = 0.1 ®–‰¥â§à“ VAR = 95 π—Ëπ§◊Õ‡ ¡◊Õπ«à“ºŸâ∂Ÿ°

∑¥ Õ∫Õà“π‰¥â 95 μ—«Õ—°…√ À√◊Õ‰¥â 95 §–·ππ

„π°√≥’∑’Ë¡’°“√≈¥√–¬–∑“ß∑¥ Õ∫ ®”‡ªìπμâÕß¡’°“√

ª√—∫§à“ VAR ∑’Ë‰¥â ‚¥¬ “¡“√∂§‘¥‰¥â®“°

¬°μ—«Õ¬à“ß‡™àπ ºŸâ∂Ÿ°∑¥ Õ∫ ‡ª≈’Ë¬π√–¬–®“° 4 ‡¡μ√

‡ªìπ∑’Ë√–¬– 2 ‡¡μ√ ·≈–Õà“π‰¥â∑’Ë·∂«∫π ÿ¥¢Õß·ºàπ«—¥

 “¬μ“§◊Õ¡’§à“ log MAR = 1 À“°·∑π§à“≈ß„π Ÿμ√·√°

®–‰¥â§à“ VAR = 50 ®“°π—Èπ§‘¥§”π«≥„π Ÿμ√∑’Ë 2 ®–‰¥â§à“

‡∑à“°—∫ -15 ©–π—Èπ„π°√≥’π’È®–‰¥â§à“ VAR = 50 + (-15) =

35
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∫∑π”
‚√§μâÕÀ‘π ‡ªìπ‚√§∑’Ë¡’À≈“¬ªí®®—¬‡ ’Ë¬ß ‚¥¬∑’Ë§«“¡

¥—π≈Ÿ°μ“ (intraocular pressure, IOP)  ŸßÀ√◊Õ§àÕπ¢â“ß

 Ÿß‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠¢Õß‚√§1,2 ·μà„πºŸâªÉ«¬μâÕÀ‘π∫“ß

√“¬ ·¡â¡’§«“¡¥—π≈Ÿ°μ“ª°μ‘°Á¬—ß‡°‘¥¿“«–μâÕÀ‘π ·≈–¡’

°“√¥”‡π‘π‚√§Õ¬Ÿà3

§«“¡º‘¥ª°μ‘„π°“√‰À≈‡«’¬π¢Õß‡≈◊Õ¥‰ª¬—ß à«πμà“ßÊ

¢Õßμ“ °Á‡ªìπ “‡ÀμÿÀπ÷Ëß∑’Ë‡™◊ËÕ«à“ ∑”„Àâ‡°‘¥°“√¢“¥‡≈◊Õ¥ (is-

chemia) ·≈–¢—È«ª√– “∑μ“ (optic nerve head) ‡ ’¬À“¬

μ“¡¡“ ´÷Ëß°Á‰¥â√—∫°“√ π—∫ πÿπ®“°À≈“¬°“√»÷°…“«‘®—¬∑’Ë

æ∫«à“ ¡’°“√≈¥≈ß¢Õß‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß∫√‘‡«≥¢—È«ª√– “∑μ“

„πºŸâªÉ«¬μâÕÀ‘π‡¡◊ËÕ‡∑’¬∫°—∫§πª°μ‘ πÕ°®“°π’È ¬—ßæ∫«à“§«“¡

º‘¥ª°μ‘∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß§«“¡¥—π‚≈À‘μ ‡™àπ ‚√§À—«„®

§«“¡¥—π‚≈À‘μ (blood pressure, BP) μË” À√◊Õ ocular

perfusion pressure (OPP) μË” °Á‡ªìπªí®®—¬‡ ’Ë¬ß∑’Ëæ∫„π

§π‰¢âμâÕÀ‘π‡™àπ°—π4,5

®“° Baltimore Eye Survey æ∫«à“§«“¡™ÿ° (preva-

lence) ¢Õß°“√‡°‘¥μâÕÀ‘π™π‘¥¡ÿ¡‡ªî¥ (primary open-angle

glaucoma: POAG) ‡æ‘Ë¡¢÷Èπ„π°≈ÿà¡§π∑’Ë ocular perfusion

pressure ≈¥≈ß ¥—ß· ¥ß„π√Ÿª∑’Ë 1 ·≈–®“°°“√»÷°…“«‘®—¬

Õ◊ËπÊ ∑’Ë‡ªìπ population-based ‡™àπ Rotterdam Eye

Study6 °Á· ¥ß„Àâ‡ÀÁπ«à“°“√‡°‘¥μâÕÀ‘π‡æ‘Ë¡¢÷Èπ‡™àπ‡¥’¬«°—π

¥—ß‡™àπμ“√“ß∑’Ë 1 ·≈–„π Barbados Eye Study æ∫«à“

Õÿ∫—μ‘°“√ (incidence) ¢ÕßμâÕÀ‘π‡æ‘Ë¡¢÷Èπ„πºŸâ∑’Ë¡’ ocular

perfusion pressure ≈¥≈ß5

®ÿ¥ª√– ß§å¢Õß∫∑§«“¡π’È ®÷ß‡æ◊ËÕ

(1) ∑∫∑«π∂÷ß∑’Ë¡“¢Õß ocular perfusion pressure

(2) ‡¢â“„®§«“¡ —¡æ—π∏å√–À«à“ß ocular perfusion

pressure, blood pressure ·≈–§«“¡¥—π≈Ÿ°μ“

Ocular perfusion pressure ®“°°Ø Hagen-Poi-
seuille

®“°°Æ¢Õß Hagen-Poiseuille7 ‡¡◊ËÕ¡’¢Õß‡À≈«‰À≈

ºà“π∑àÕ·¢Áß∑’Ë¡’¢π“¥§ß∑’Ë ‚¥¬¡’§«“¡¥—π (pressure, P) ∑’Ë

μ”·Àπàß 1 (P1) ·≈– 2 (P2) ·μ°μà“ß°—π ª√‘¡“≥¢Õß‡À≈«

®–‰¥â¥—ß ¡°“√ (1)

Ocular Perfusion Pressure in Glaucoma

‡Õ◊ÈÕßπ¿“ §ß∂“«√, æ.∫.1,2

Review Article/∫∑øóôπøŸ«‘™“°“√

ºŸâπ‘æπ∏å∑—ÈßÀ¡¥‰¡à¡’ à«π‡°’Ë¬«¢âÕßÀ√◊Õº≈ª√–‚¬™πå„¥Ê °—∫º≈‘μ¿—≥±å∑’Ë‰¥â°≈à“«Õâ“ß∂÷ß„πß“π«‘®—¬π’È
1 ¿“§«‘™“®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈√“™«‘∂’ °√ÿß‡∑æ¡À“π§√
2 °≈ÿà¡ß“π®—°…ÿ«‘∑¬“ ‚√ßæ¬“∫“≈π§√π“¬° ®—ßÀ«—¥π§√π“¬°

∫ÿ≠ àß «π‘™‡«™“√ÿàß‡√◊Õß, æ.∫.1
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„π§«“¡‡ªìπ®√‘ß §à“√—»¡’¢Õß‡ âπ‡≈◊Õ¥ (r) ®–·μ°μà“ß

°—π„π·μà≈– à«π¢Õß≈Ÿ°μ“ √«¡∑—Èß ¡’°“√‡ª≈’Ë¬π·ª≈ßμ“¡

ªí®®—¬μà“ßÊ ∑’Ë¡“§«∫§ÿ¡ §«“¡Àπ◊¥¢Õß‡≈◊Õ¥ (   ) °Á‡™àπ

‡¥’¬«°—π ¡’°“√‡ª≈’Ë¬π·ª≈ßμ“¡§à“§«“¡‡¢â¡¢âπ¢Õß‡¡Á¥

‡≈◊Õ¥·¥ß (hematocrit) ·≈–·√ß∑’Ë¡“°√–∑” (shear rate)

‚¥¬‡©æ“–∫√‘‡«≥∑’Ë¡’°“√·μ°·¢πß¢Õß‡ âπ‡≈◊Õ¥ ·μà∂â“

Õπÿ¡“π«à“§à“‡À≈à“π’È √«¡∑—Èß§«“¡¬“«¢ÕßÀ≈Õ¥‡≈◊Õ¥§ß∑’Ë

·≈–§‘¥‡ªìπ§à“§«“¡μâ“π∑“π (resitance, R) ®–‰¥â¥—ß ¡°“√

(2)

„π ¡°“√ (2) ∂â“‡√“Õπÿ‚≈¡„Àâ§à“§«“¡Àπ◊¥·≈–√—»¡’

‡ªìπ§à“§ß∑’Ë ®–‡ÀÁπ‰¥â«à“  ¡°“√ (3) blood flow ¡’§à“

·ª√º—πμ“¡§«“¡¥—π∑’Ë‡ª≈’Ë¬π·ª≈ß„π‡ âπ‡≈◊Õ¥ À√◊Õ§«“¡

¥—π∑’Ë„™â„π°“√¢—∫‡§≈◊ËÕπ ‡≈◊Õ¥®“°®ÿ¥Àπ÷Ëß‰ª¬—ßÕ’°®ÿ¥Àπ÷Ëß

π—Ëπ‡Õß

 ”À√—∫≈Ÿ°μ“ §«“¡¥—ππ’È®÷ß‡√’¬°«à“ çocular perfu-

sion pressure (OPP)é ·≈–∫àß™’È ‰¥â∂÷ß ∂“π–¢Õß ocular

blood flow
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æ∫«à“ Pa ¡’§à“‡∑à“°—∫§à“‡©≈’Ë¬§«“¡¥—π¢Õß ophthalmic artery ´÷Ëß‡∑à“°—∫ª√–¡“≥ 2/3 ¢Õß§à“‡©≈’Ë¬§«“¡¥—π

‚≈À‘μ„π‡ âπ‡≈◊Õ¥·¥ß ¬°μ—«Õ¬à“ß‡™àπ

Blood pressure = 140/80 mmHg

Mean arterial pressure = 100 mmHg

Arterial pressure ∑’Ë‡ âπ‡≈◊Õ¥ internal carotid = 80 mmHg (∑à“π—Ëß/¬◊π)

Arterial pressure ≈¥≈ßÕ’°ª√–¡“≥ 14 mmHg ‡¡◊ËÕ∂÷ß ophthalmic artery

¥—ßπ—Èπ Pa = 65-70 mmHg ÇÇ(5)

(ª√–¡“≥  2/3 ¢Õß 100 mmHg)

 à«π Pv ª√–¡“≥§à“ ‰¥â‡∑à“°—∫§«“¡¥—π≈Ÿ°μ“ ®÷ß‡¢’¬π ¡°“√‰¥â‡ªìπ

OPP = 2/3 MAP › IOP ÇÇ(6)

OPP = 2/3 [DBP + 1/3(SBP-DBP)] › IOP ÇÇ(7)

„π§πª°μ‘ IOP ∑’Ë 15 mmHg

·∑π§à“®“° (5) OPP ~ 65-15 ~ 50 mmHg

OPP = ocular perfusion pressure; MAP = mean arterial pressure;

IOP = intraocular pressure; SBP = systolic blood pressure;

DBP = diastolic blood pressure

´÷Ëß®“° Barbados Eye Studies5 °Áæ∫«à“§à“ mean ocular perfusion pressure ∑’Ë‡æ‘Ë¡§«“¡‡ ’Ë¬ß„π°“√‡°‘¥

μâÕÀ‘πÕ¬à“ß¡’π—¬ ”§—≠§◊Õ < 40 mmHg [RR 2.6 (95% confidence intervals; 1.4-4.6]

·≈–º≈ ”√«®¢Õß Baltimore Eye Survey4 ∑’Ëæ∫«à“ diastolic ocular perfusion pressure ∂â“πâÕ¬°«à“ 30 mmHg

§«“¡™ÿ°¢Õß°“√‡°‘¥μâÕÀ‘π®–‡æ‘Ë¡¢÷Èπ∂÷ß 6 ‡∑à“

„π Early manifestation glaucoma treatment study æ∫«à“ systolic ocular perfusion pressure ∑’Ë < 160

mmHg ‡ªìπªí®®—¬∑”„ÀâμâÕÀ‘π·¬à≈ß (glaucoma progression)8

OPP   =   ΔP    =   Pa -Pv ÇÇ(4)

‚¥¬ Pa = P of artery entering the eye

Pv = P of vein leaving the eye
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Vascular Dysregulation „π‚√§μâÕÀ‘π
„π™à«ß‡«≈“°≈“ß§◊π §«“¡¥—π‚≈À‘μ„π§π∑—Ë«‰ª¡—°®–

μË”°«à“„π‡«≈“°≈“ß«—π (nocturnal hypotension) ´÷Ëß®“°

 ¡°“√∑’Ë°≈à“«¡“¢â“ßμâπ (OPP = BP - IOP) πà“®–∑”„Àâ

ocular perfusion pressure §◊Õª√‘¡“≥‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ßμ“

πâÕ¬≈ß¥â«¬ ·μà„π§π∑—Ë«‰ª°Á‰¡à‰¥â‡°‘¥¿“«–μâÕÀ‘π„π∑ÿ°√“¬

‡π◊ËÕß®“°¡’°≈‰°∑’Ë‡√’¬°«à“ çautoregulationé Õ—π‡ªìπμ—«

 ”§—≠„π°“√ª√—∫ª√‘¡“≥‡≈◊Õ¥∑’Ë‰ª‡≈’È¬ß≈Ÿ°μ“„Àâ§ß∑’Ë æ∫«à“

°“√‡°‘¥μâÕÀ‘ππà“®–¡’ à«π®“°°“√∑’Ë°≈‰°π’È‡ ’¬‰ª À√◊Õ‡√’¬°

«à“ çDysregulationé9,10

®“°√Ÿª∑’Ë 2 ®–‡ÀÁπ«à“„π™à«ß∑’Ë autoregulation ¬—ß

∑”ß“π‰¥â ª√‘¡“≥ blood flow ®–§ß∑’Ë ·μà‡¡◊ËÕ‡°‘π™à«ß

∑’Ë autoregulation ®–∑”ß“π‰À« („π√Ÿª§◊Õ  < 30 mmHg,

> 70 mmHg) ª√‘¡“≥  blood flow °Á®–·ª√º—π‚¥¬μ√ß

°—∫ª√‘¡“≥ perfusion pressure9 ´÷Ëß‰ª„π∑“ß‡¥’¬«°—π°—∫

°“√»÷°…“«‘®—¬¢Õß Riva11 ·≈– Pillunat12 ∑’Ëæ∫«à“ª√‘¡“≥

blood flow ∑’Ë‰ª¬—ß®Õª√– “∑μ“·≈–¢—È«ª√– “∑μ“π—Èπ§ß∑’Ë

¬°‡«âπ ocular perfusion pressure ®–≈¥≈ß¡“°°«à“√âÕ¬≈–

50 „π∑“ß°≈—∫°—π autoregulation °Á “¡“√∂§«∫§ÿ¡„Àâ

ª√‘¡“≥ blood flow §ß∑’Ë‰¥â®π ocular perfusion pres-

sure ‡æ‘Ë¡¢÷Èπ¡“°°«à“√âÕ¬≈– 34 ®“°ª°μ‘13

¬“√—°…“μâÕÀ‘π·≈– ocular perfusion pressure
„π¿“æ√«¡π—Èπ¬“∑’Ë¡’º≈„π°“√≈¥§«“¡¥—π≈Ÿ°μ“ °Áπà“

®–‡æ‘Ë¡ ocular prefusion pressure ‰¥â (OPP = BP - IOP)

Õ¬à“ß‰√°Áμ“¡¬“∫“ß°≈ÿà¡∑’Ë„™â√—°…“μâÕÀ‘π ¡’ƒ∑∏‘Ï¢â“ß‡§’¬ß

„π°“√≈¥§«“¡¥—π‚≈À‘μ¥â«¬ ‡™àπ ¬“°≈ÿà¡ β-blocker ÷́Ëß

∂â“‡ªìπ™π‘¥√—∫ª√–∑“π°Á∑√“∫°—π¥’«à“„™â„π°“√√—°…“‚√§

§«“¡¥—π‚≈À‘μ Ÿß  ”À√—∫„π√Ÿª·∫∫À¬Õ¥μ“ æ∫«à“¡’ƒ∑∏‘Ï

∑—Èß≈¥§«“¡¥—π≈Ÿ°μ“ ·≈–≈¥§«“¡¥—π‚≈À‘μ14

·μà®“°°“√»÷°…“¢Õß Drance15 ́ ÷Ëß∑”°“√«‘®—¬‡æ◊ËÕ«—¥

ocular perfusion pressure ∑’Ë‡ª≈’Ë¬π·ª≈ß‰ªÀ≈—ß®“°

À¬Õ¥¬“ 0.5% timolol ‡∑’¬∫°—∫ 0.005% latanoprost

æ∫«à“°≈ÿà¡∑’ËÀ¬Õ¥ latanoprost ¡’ ocular perfusion

pressure ‡æ‘Ë¡¢÷Èπ ®“°°àÕπÀ¬Õ¥¬“‡©≈’Ë¬√âÕ¬≈– 8 ·μà°≈ÿà¡

∑’ËÀ¬Õ¥ timolol ‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 2 ·¡â«à“∑—Èß 2 °≈ÿà¡ ®–≈¥

√Ÿª∑’Ë 1 §«“¡ —¡æ—π∏å√–À«à“ß  diastolic perfusion pressure ·≈–§«“¡™ÿ°¢Õß‚√§μâÕÀ‘π™π‘¥¡ÿ¡‡ªî¥
(®“° Tielsch JM et al., 1995 4)



52 ‡Õ◊ÈÕßπ¿“ §ß∂“«√, ∫ÿ≠ àß «π‘™‡«™“√ÿàß‡√◊Õß Vol. 30 No. 1  January-June 2016

§«“¡¥—π≈Ÿ°μ“‰¥â ‰¡à·μ°μà“ß°—π · ¥ß„Àâ‡ÀÁπ«à“ ¡°“√¢â“ß

μâπ “¡“√∂Õ∏‘∫“¬§«“¡ —¡æ—π∏å√–À«à“ß §«“¡¥—π‚≈À‘μ §«“¡

¥—π≈Ÿ°μ“ ·≈– ocular perfusion pressure ‰¥â®√‘ß Õ¬à“ß‰√

°Áμ“¡‚¥¬¿“æ√«¡ timolol °Á “¡“√∂‡æ‘Ë¡ ocular perfu-

sion  pressure ‰¥â

¬“Õ’°°≈ÿà¡Àπ÷Ëß∑’Ë¡’º≈≈¥§«“¡¥—π‚≈À‘μ‰¥â ®“°ƒ∑∏‘Ï

diuretic π—Ëπ§◊Õ carbonic anhydrase inhibitor „π√Ÿª

·∫∫√—∫ª√–∑“π ·μà°≈—∫æ∫«à“¬“π’È∑”„Àâ ocular perfusion

pressure ‡æ‘Ë¡¢÷Èπ Õ∏‘∫“¬®“°°“√ÕÕ°ƒ∑∏‘Ï∑’Ë‰ª¬—∫¬—Èß car-

bonic anhydrase enzyme ∑”„Àâ¡’ª√‘¡“≥ CO2 ´÷Ëß‡ªìπ

potent vasodilator ‡æ‘Ë¡¡“°¢÷Èπ ‡ªìπº≈„Àâ≈¥§«“¡

μâ“π∑“π¢Õß‡ âπ‡≈◊Õ¥≈ß ·≈–‡æ‘Ë¡ª√‘¡“≥ ocular blood

flow μ“¡¡“16

 ”À√—∫ carbonic anhydrase inhibitor „π√Ÿª·∫∫

À¬Õ¥μ“ ‡™àπ dorzolamide æ∫«à“¡’º≈πâÕ¬μàÕ§«“¡¥—π‚≈À‘μ

·μà “¡“√∂‡æ‘Ë¡ ocular pulse amplitude ‰¥â®÷ß∑”„Àâ ocu-

lar blood flow ‡æ‘Ë¡¢÷Èπ17  ´÷Ëß°Á π—∫ πÿπ‚¥¬ß“π«‘®—¬ ¥â«¬

°“√μ√«®ª√‘¡“≥‡≈◊Õ¥∑’Ë ‰ª‡≈’È¬ß¬—ß¢—È«ª√– “∑μ“ (optic

nerve head blood flow) ‚¥¬„™â laser Doppler flowmetry

æ∫«à“°“√À¬Õ¥μ“¥â«¬¬“ dorzolamide  “¡“√∂‡æ‘Ë¡ op-

tic nerve head blood flow ‰¥â18

∫∑ √ÿª
Ocular perfusion pressure ´÷Ëß‡ªìπ§«“¡ —¡æ—π∏å

¢Õß§«“¡¥—π‡≈◊Õ¥°—∫§«“¡¥—π≈Ÿ°μ“ ‡ªìπªí®®—¬∑’Ë ”§—≠Àπ÷Ëß

„π°“√‡°‘¥μâÕÀ‘π∑—Èß§«“¡™ÿ° Õÿ∫—μ‘°“√ ·≈–°“√·¬à≈ß (pro-

gression) ‡√“ “¡“√∂π”‰ªª√–‡¡‘πºŸâªÉ«¬μâÕÀ‘π‰¥â ‡™àπ

„π°√≥’∑’ËºŸâªÉ«¬¡’°“√¥”‡π‘π‚√§∑’Ë·¬à≈ß ·¡â«à“®– “¡“√∂

§«∫§ÿ¡§«“¡¥—π≈Ÿ°μ“„π™à«ß‡«≈“∑’Ë¡“μ√«®‰¥â °“√μ√«®

‡æ‘Ë¡‡μ‘¡πÕ°®“°«—¥ diurnal IOP ·≈â«®÷ß§«√«—¥§«“¡¥—π

‚≈À‘μºŸâªÉ«¬§«∫§Ÿà‰ª¥â«¬ ‡æ◊ËÕ§”π«≥§à“ ocular perfusion

pressure «à“Õ¬Ÿà„π‡°≥±åª°μ‘À√◊Õ‰¡à ´÷ËßÕ“®π”‰ª Ÿà°“√

«“ß·ºπ°“√√—°…“∑’Ë¡’ª√– ‘∑∏‘¿“æμàÕ‰ª

√Ÿª∑’Ë 2 · ¥ßª√‘¡“≥ blood flow ‡¡◊ËÕ ocular perfusion pressure ‡ª≈’Ë¬π·ª≈ß‰ª „π°√≥’∑’Ë¡’·≈–
‰¡à¡’ autoregulation (From Pillunat, et al. 1997 12)
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Intraocular Tuberculosis
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Abstract
Tuberculosis is an airborne infectious disease. Intraocular tuberculosis may be a result of direct microbial
infection into an ocular tissue or an inflammatory response to tuberculosis antigen in remote organs. The
inflammation may occur in any part of the eye from anterior to posterior segment. The patient often presents
with gradual, persistent blurred vision. The anterior segment shows mutton-fat keratic precipitates and iris
nodules. High spike peripheral anterior synechiae are usually presented with glaucoma. Vitritis and retinal
vasculitis are common in posterior segment inflammation although retinal or choroidal granuloma is more
specific to tuberculosis. The definite diagnosis of intraocular tuberculosis is a detection of the†organism from
intraocular fluid or tissue. The methods include polymerase chain reaction, acid-fast stain, and culture. In
conjunction with clinical suspicion, evidence of abnormal chest X-ray, positive tuberculin skin test, or positive
interferon gamma release assay should alert ophthalmologists for prompt treatment. The standard 4-drug
regimen consists of isoniazid, rifampicin, pyrazinamide, and ethambutol is recommended to the patient for
9-12 months period. Systemic corticosteroids showed benefit in reducing inflammation but should be given
after the induction of anti-tuberculosis drugs. Anti-vascular endothelial growth factor and laser photocoagu-
lation are helpful in case of retinal and optic disc neovascularization secondary to retinal vasculitis.

Keywords: tuberculosis, uveitis, anterior uveitis, choroiditis, endophthalmitis
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Introduction
Tuberculosis is a worldwide airborne infection.

World Health Organization (WHO) has declared tu-

berculosis as a global emergency.1 About 6.1 million

people, reported by World Health Organization in

2016, became newly diagnosed with tuberculosis.2

Tropical regions are common endemic areas includ-

ing South-East Asia, Africa, and Western Pacific. Pri-

mary infection of Mycobacterium tuberculosis is

mostly asymptomatic under normal immunological

condition. Only small number of patients developed

signs of pulmonary infection.3 Extrapulmonary infec-

tion including eye, bone, skin, brain, and intestinal

tract is the hematogenous spread of organisms from

primary lung lesion or the reactivation of latent infec-

tion with or without active pulmonary signs. Intraocular

tuberculosis is one of the most common infectious

uveitis.4-7 The disease is defined as the great mimicker

as it may involve any part of the eye and imitate

other intraocular inflammatory diseases.

After the mycobacterial droplets are inhaled,

the organisms pass through the bronchial mucosa

and reside in the alveolus. About 90% of cases are

asymptomatic while the others manifest signs of

tuberculous infection at least once in their life.3 He-

matogenous spreading of Mycobacterium tuberculo-

sis results in extrapulmonary tuberculosis. A study

from Brazil demonstrated the lymph node was the

most common site of extrapulmonary infection (21%)

while ocular involvement is about 2%.8 Manifestation

of tuberculosis in the eye may result from direct

infection by the organisms or from immunological

reaction to remote organisms.

Clinical manifestations
Intraocular tuberculosis is the great mimicker.

It resembles any intraocular inflammations ranging

from anterior uveitis to panuveitis and endophthalmitis.

The most common form is posterior uveitis followed

by panuveitis, anterior uveitis, and intermediate uvei-

tis.9-11 Typically the disease leads to chronic granulo-

matous inflammatory response, but some patients

may also present with acute recurrent non-granulo-

matous inflammation.

Anterior segment inflammation involves iris and

ciliary body. Patients may present with acute or

chronic anterior uveitis associated with mutton-fat

keratic precipitates and multiple small iris nodules.9,11

(Figure 1) The nodules appear to be small gray ele-

vations of the iris surface closed to the pupillary

border or at the iris root (Figure 2). In chronic inflam-

mation, posterior synechiae are often presented.12

Mild or moderate recurrent iridocyclitis are observed.10

High spike with broad-base peripheral anterior syn-

echiae is significantly associated with tuberculous

anterior uveitis.11,13

Tuberculous intermediate uveitis demonstrates

similar presentation as pars planitis. The patients

usually complain of floaters and blurred vision. The

ocular signs are chronic, low-grade vitritis (Figure 3).

Snowballs and snow banks are precipitation of cells

mostly in the inferior quadrant of the ora serrata.

Peripheral retinal vasculitis and small peripheral granu-

loma can be observed.14,15 About 50% of tubercu-

lous intermediate uveitis are associated with cystoid

macular edema leading to variable presenting visual

acuity.9

Posterior uveitis and panuveitis are common

forms of intraocular tuberculosis. The inflammation

predominantly involved choroid. The manifestation

of tuberculous posterior uveitis can be divided into 4

groups; choroidal tubercles, choroidal tuberculoma,
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Figure 4 Choroidal tuberculoma: a single large choroi-
dal mass surrounding with subretinal exuda-
tive fluid.

Figure 1 Mutton-fat keratic precipitates: granulomatous
anterior uveitis presenting group of mutton fat
keratic precipitates located at inferior part of
endothelium.

Figure 2 Iris nodule: gray-yellow small nodules elevated
from pupillary border and iris surface.

Figure 3 Vitritis: clumping of inflammatory cell and exu-
date in vitreous.

subretinal abscess, and serpiginoid chorioretinitis.9

Multiple choroidal tubercles arise from hematog-

enous spread of mycobacteria to the choroid. It is a

common presentation of posterior uveitis. The pa-

tients develop unilateral or bilateral gradually blurred

vision with a minimal anterior chamber and vitreous

inflammation. Fundus examination demonstrates few

to moderate numbers of small grayish yellow or white

tubercles mostly in the posterior pole. The size of

tubercles varies from 300-400 microns or smaller.

When treated with anti-tuberculosis drugs, the le-

sions resolve and become atrophic with sharp bor-

der. In infrequent circumstance, a tubercle can grow

larger and forms a single tuberculoma (Figure 4).

The tuberculoma may be located anywhere in the

posterior segment. It appears in single large choroi-

dal mass resembling a tumor. The mass consists of

numerous epithelioid cells and multinucleated giant
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cells. Hemorrhage and exudative retinal detachment

are commonly associated. When the organisms mul-

tiplied, granuloma grows larger with central liquefac-

tion forming subretinal abscess. The abscess be-

comes yellow with overlying retinal hemorrhage (Fig-

ure 5-7).

Serpiginoid chorioretinitis is a chronic recur-

rent inflammation primarily involved choroid and

secondarily retina. It is thought to be a hypersensi-

tivity response to M. tuberculosis in the eye.16-18 The

lesions initially present as unilateral, multiple, dis-

crete, round or oval choroiditis with a distinct bor-

der. The lesions often involving retina outside the

posterior pole, tend to spare the fovea and may

have significant vitritis.10 Subsequently, choroidal

lesions become confluent plaque-like appearance

with active edges similar to serpiginous choroiditis.

Despite anti-tuberculosis treatment, this lesion still

progresses.17 The overlying retina may be secon-

darily involved.

Isolated retinal involvement is relatively rare.

The most common form is retinal vasculitis. It is one

sample of hypersensitivity reaction to remote organi-

sms elsewhere.9,14,19 The diagnosis is usually presump-

tive since the evidence of organism in the eye is

rarely confirmed. Retinal veins are predominantly in-

volved. The patient manifests with mild vitritis, retinal

periphlebitis, and neuroretinitis. Branch retinal vein

occlusion and retinal neovascularization are frequently

seen. (Figure 8)

Endophthalmitis is a rare condition, presenting

made from clinical manifestation with corraborative

evidence and exclusion of other disease entities.

Active pulmonary tuberculosis or tuberculosis else-

where is a strong suggestive evidence of having

intraocular tuberculosis although in most patients this

Figure 5 Subretinal abscess: large area of subretinal
infiltrate and exudate involving superior retina
and optic disc with minimal degree of
haemorrhage.

Figure 6 Intraocular and intraorbital abscesses: CT scan
of large orbital abscess with intraocular in-
volvement in HIV-infected patient
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Figure 8 Retinal vasculitis: perivascular infiltration (pre-
dominately retinal vein), intra-retina and
subhyaloid hemorrhage secondary to branch
retinal vein occlusion.

Figure 9 Acid-fast Bacilli: numerous of acid-fast bacilli found on special stain.

Figure 7 Intraocular and intraorbital abscesses: Patho-
logical section of the patient in Figure 6 shown
subretinal abscess with adjacent subretinal
space of fluid connectiong with retrobulbar
abscess.
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evidence is unable to identify.9 Combinations of de-

scribed ocular findings have a high possibility of tu-

berculosis.12,13,18,20 Recurrences or partial responses

of intraocular inflammation after corticosteroids treat-

ment also increase the chance of being intraocular

tuberculosis.

Purified protein derivative (PPD) skin tests and

chest radiography are commonly used as corrobo-

rative evidence. The PPD skin test is significant for

the diagnosis of intraocular tuberculosis. The test is

performed by intradermal injection of 5 tuberculin

units of PPD.21 This method can induce cutaneous

delayed type hypersensitivity to Mycobacterium anti-

gen. The extent of wheal can be read 48-72 hours

after injection. The induration of less than 5 mm is

considered a negative result; 5-10 mm is positive

for HIV patients or caregiver of patient with active

tuberculosis; 10-15 mm is positive for patients in the

endemic area, individuals with prior Bacillus Calmette-

Guérin (BCG) vaccination, or healthcare workers. The

result of more than 15 mm of wheal is considered

positive in any condition. Chest X-ray, computerized

tomography (CT), and magnetic resonance imaging

(MRI) can demonstrated active or healed primary

lung lesion. Active pulmonary infiltrations with or with-

out cavities are commonly seen at the upper lobes.

Hilar or paratracheal lymphadenopathy is charac-

teristic for pulmonary tuberculosis. New modality

imaging technique, Positron emission tomography/

CT with the use of 18F-fluorodeoxyglucose (18F-

FDG PET/CT) can demonstrate site of active infec-

tion in the body. However, negative pulmonary lesion

is not the exclusion for intraocular tuberculosis.

Recently, a new corroborative test has been

introduced. Interferon-gamma release assay (IGRA)

is a technique for detecting latent TB infection that

measures Interferon-gamma released by sensitized

T-cell after being stimulated by M tuberculosis anti-

gen. There are two commercial available methods,

QuantiFERON › TB Gold In tube test (QFT-GIT) and

T-SPOT TB test (T-Spot). The IGRA has high sensi-

tivity and very high specific to M tuberculosis than

PPD skin test.22-24 There is no reaction to an indi-

vidual who received prior BCG vaccination. The

suggested cut-off value of QFT-GIT for intraocular

tuberculosis is 2.00 IU/mL for a positive result at

sensitivity of 84% and specificity of 87%.25

Direct evidence of tuberculosis includes AFB

staining, culture, and polymerase chain reaction (PCR)

of M tuberculosis from ocular tissue/fluid. AFB stain-

ing of ocular fluid is quick and provides direct evi-

dence of organisms, but the yield is low unless the

patient has tuberculous endophthalmitis. The culture

of intraocular tissue/fluid on Lowenstein-Jenson

medium takes time for 7-8 weeks to identify visible

colonies. The success rate is low due to scant or-

ganisms. Because of high specificity, PCR is now

widely used to detect M tuberculosis DNA from ocu-

lar fluid. Although the sensitivity is variable, the posi-

tivity of PCR is greater in case of choroidal granu-

loma or abscess than retinal vasculitis.26

The suggested diagnostic criteria for intraocu-

lar tuberculosis has been proposed by Gupta et al.9

Any one or more of the clinical signs combines with

any direct evidences of M tuberculosis should be

considered as definite diagnosis of intraocular tu-

berculosis. Presumed intraocular tuberculosis is made

if there is any one or more of the clinical signs com-

bined with 1) any evidences of systemic tuberculo-

sis or 2) positive therapeutic trial with exclusion of

other diseases.
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Treatments
Consultation with pulmonologist or internist for

treatment of tuberculosis is mandatory. Medical treat-

ment with standard 4-drug regimen is recommended.

The American centers for disease control (CDC) sug-

gest treatment of extrapulmonary tuberculosis for 6-

12 months period. Lately, Ang et al demonstrated

benefit of treatment longer than 9 months for in-

traocular tuberculosis.27 All four drugs including iso-

niazid, rifampicin, pyrazinamide, and ethambutol are

prescribed for first 2 months then isoniazid and

rifampicin are continued for the next 7-10 months.

The fixed-dose combination provides better compli-

ance but may not suit individual with extreme weight.

Alternative treatment with streptomycin, fluoro-

quinolones, aminoglycosides, or macrolides is con-

sidered in case of drug allergy or drug-resistant

tuberculosis.

Paradoxical worsening of ocular lesions may

occur after initiation of anti-tuberculosis. Concurrent

corticosteroid treatment is suggested in case with

severe inflammation or immune-based intraocular

tuberculosis such as serpiginoid chorioretinitis or

retinal vasculitis. It should be prescribed in low dose

after initial anti-tuberculosis treatment. Isolated cor-

ticosteroids without anti-tuberculosis therapy can

stimulate growth of organisms leading to severe form

or dissemination of infection.

Vitrectomy is helpful to obtain more specimens

for identification, clearing of media opacification, and

removal of organisms.28,29 It is recommended in case

of endophthalmitis with severe vitritis. Choroidal tu-

bercles or tuberculoma prefers medical management.

Panretinal photocoagulation and injection of anti-vas-

cular endothelial growth factor help to reduce retinal

or optic disc neovascularization in case with retinal

vasculitis.

Summary
In summary, intraocular tuberculosis is a great

mimicker. The manifestation is various whether acute

or chronic at any part of intraocular tissue. The most

common form is posterior uveitis with choroidal tu-

bercles or tuberculoma. Retina vasculitis and serpi-

ginoid chorioretinitis support the hypersensitivity

reaction to tuberculous antigen. Diagnosis of intra-

ocular tuberculosis requires suspicion of clinical

appearance combined with evidence of organism.

New tests including PCR and IGRA provide good

sensitivity and specificity. Drug regimen for treat-

ment of intraocular tuberculosis is the same as pul-

monary tuberculosis with longer duration. Full drug

treatment should be administered to prevent resis-

tant.
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