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¿“§«‘™“®—°…ÿ«‘∑¬“ §≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å Õ.À“¥„À≠à ®. ß¢≈“ 90110

Indocyanine green (ICG) ‡ªìπ vital dye ∑’Ëπ”¡“
„™â„π∑“ß®—°…ÿ«‘∑¬“§√—Èß·√°‡¡◊ËÕª√–¡“≥μâπªï §.». 1970 ‚¥¬
Flower ·≈– Hochheimer1,2 ‡æ◊ËÕ»÷°…“ choroidal circu-
lation „π§π ·≈–„πªí®®ÿ∫—π ICG ∂Ÿ°π”¡“„™â„π∑“ß§≈‘π‘°
¡“°¢÷Èπ ¢âÕ∫àß„™â¡’∑—Èß™à«¬°“√«‘π‘®©—¬ „π°“√∑” angiogra-
phy ‡™àπ‡¥’¬«°—∫ sodium fluorescein  ·≈–™à«¬°“√ºà“μ—¥
„π°“√ºà“μ—¥ macular hole À√◊Õ epiretinal membrane

°“√π” ICG ¡“„™â„π indocyanine green angiog-
raphy (ICGA) ·¡â®–¡’¡“ª√–¡“≥ 30 ªï·≈â« ·μà°Á‰¥â√—∫
§«“¡π‘¬¡πâÕ¬°«à“ fluorescein angiography (FA) ‡π◊ËÕß®“°
‡∑§‚π‚≈¬’„π°“√∫—π∑÷°¿“æ ¡—¬°àÕπ¬—ß‰¥â¿“æ∑’Ë ‰¡à§àÕ¬
™—¥‡®π μàÕ¡“‡¡◊ËÕ¡’°“√æ—≤π“„Àâ‡°‘¥ high-resolution
infrared digital imaging system °“√μ√«®«‘π‘®©—¬¥â«¬
ICGA ®÷ß°≈—∫¡“‰¥â√—∫§«“¡π‘¬¡Õ’°§√—Èß ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß
„π°√≥’∑’ËμâÕß°“√¥Ÿ choroidal vasculature ÷́Ëß ICGA ®–
„Àâ¢âÕ¡Ÿ≈‰¥â¥’°«à“ FA

§ÿ≥ ¡∫—μ‘∑“ß‡§¡’
 ’ ICG ‡ªìπ “√ tricarbocyanine ¡’ Ÿμ√∑“ß‡§¡’§◊Õ
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Na (√Ÿª∑’Ë 1) πÈ”Àπ—°‚¡‡≈°ÿ≈ 775 ¥“≈μ—π

´÷Ëß¡“°°«à“ sodium fluorescein ∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈‡æ’¬ß
376.28 ¥“≈μ—π ª°μ‘ ICG Õ¬Ÿà„π√Ÿªºß∑’Ë “¡“√∂≈–≈“¬‰¥â
¥’„ππÈ” ·μà‡¡◊ËÕº ¡ºß ICG °—∫ sterile water ·≈â«μâÕß„™â
¿“¬„π 10 ™—Ë«‚¡ß

ICG ®–¥Ÿ¥´—∫· ß°√–μÿâπ∑’Ë¡’§«“¡¬“«§≈◊Ëπ„π™à«ß„°≈â
„μâ·¥ß (near-infrared) √–À«à“ß 790-805 π“‚π‡¡μ√ ·≈–
§“¬· ß∑’Ë¡’§«“¡¬“«§≈◊Ëπª√–¡“≥ 770-880 π“‚π‡¡μ√
ÕÕ°¡“ (√Ÿª∑’Ë 2) „π°“√∑” ICGA ®÷ßπ‘¬¡„™â· ß°√–μÿâπ
∑’Ë 800 π“‚π‡¡μ√ ‚¥¬°“√«“ß·ºàπ°√Õß· ß (excitation
filter) 800 π“‚π‡¡μ√‰«âÀπâ“·À≈àß°”‡π‘¥· ß ·≈–«“ß·ºàπ
°√Õß· ß∑’Ë °—¥°—Èπ· ß∑’Ë¡’§«“¡¬“«§≈◊Ëπ· ßπâÕ¬°«à“ 825
π“‚π‡¡μ√ (barrier filter) ‰«âÀπâ“°≈âÕß∂à“¬¿“æ  ‡π◊ËÕß®“°
· ß∑’Ë°√–μÿâπ∂Ÿ°¥Ÿ¥´—∫‚¥¬‡≈◊Õ¥·≈– melanin ‡æ’¬ß√âÕ¬≈–
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21-38 ·μà„π FA ´÷Ëß„™â· ßøÑ“‡¢’¬« (§«“¡¬“«§≈◊Ëπ 500
π“‚π‡¡μ√) ‡ªìπμ—«°√–μÿâπ®–∂Ÿ°‡≈◊Õ¥·≈– melanin ¥Ÿ¥´—∫
‰ª∂÷ß√âÕ¬≈– 59-75 ¥—ßπ—Èπ®–‡ÀÁπ«à“„π°“√∑” ICGA ®–¡Õß
‡ÀÁπ ’∑’ËÕ¬Ÿà„μâ‡≈◊Õ¥À√◊Õ∫√‘‡«≥∑’Ë¡’ melanin ∫—ßÕ¬Ÿà∫“ßÊ ‰¥â
¥’°«à“ FA3

‡¿ —™®≈π»“ μ√å
 “√≈–≈“¬ ICG ‡¡◊ËÕ©’¥‡¢â“ Ÿà√à“ß°“¬·≈â« ª√–¡“≥

√âÕ¬≈– 95-98 ®–®—∫°—∫‚ª√μ’π„π‡≈◊Õ¥Õ’°√âÕ¬≈– 2-5
®–≈–≈“¬Õ¬Ÿà„π plasma (fluorescein ®–®—∫°—∫‚ª√μ’π„π
‡≈◊Õ¥‡æ’¬ß√âÕ¬≈– 75-80) §ÿ≥ ¡∫—μ‘π’Èμà“ß®“° fluorescein
‚¥¬ ‘Èπ‡™‘ß ∑”„Àâ ICG §ßμ—«Õ¬Ÿà„πÀ≈Õ¥‡≈◊Õ¥‰¥âπ“π°«à“
fluorescein ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°√≥’∑’Ë ’ºà“π‡¢â“‰ª„π cho-

roidal circulation ·≈– choriocapillaris ́ ÷Ëß¡’ºπ—ß‡ªìπ√Ÿæ√ÿπ
(fenestrated) °«à“ retinal vessels ¥—ßπ—Èπ‡¡◊ËÕ∑” FA  ’®–
°√–®“¬μ—«ÕÕ°πÕ°À≈Õ¥‡≈◊Õ¥§àÕπ¢â“ß‰« ®÷ß‡ÀÁπ≈—°…≥–
∑“ß°“¬¿“æÀ√◊Õæ¬“∏‘ ¿“æ¢Õß choroid ‰¡à™—¥‡∑à“ ICGA

 ’ ICG ®–∂Ÿ°¢—∫ÕÕ°πÕ°√à“ß°“¬ºà“π∑“ßμ—∫≈ß Ÿà∑àÕ
πÈ”¥’¿“¬„π 8 π“∑’À≈—ß©’¥‡¢â“À≈Õ¥‡≈◊Õ¥ ‚¥¬‰¡àºà“π°“√¥Ÿ¥
®—∫∑’Ë‡´≈≈åμ—∫ §à“ª°μ‘¢Õß plasma disappearance rate
¢Õß ICG Õ¬Ÿà∑’Ëª√–¡“≥ √âÕ¬≈– 18 μàÕπ“∑’ ·≈–§à“ ICG
clearance ‡ªìπ 700 ¡‘≈≈‘≈‘μ√/π“∑’/μ“√“ß‡¡μ√¢Õßæ◊Èπ∑’Ë
º‘«°“¬4 ·≈–‡π◊ËÕß®“°§ÿ≥ ¡∫—μ‘∑’Ë®—∫°—∫‚ª√μ’π„π‡≈◊Õ¥§àÕπ
¢â“ß·πàπ ®÷ß®–‰¡àæ∫ ICG „πªí  “«– À√◊Õ„ππÈ”‰¢ —πÀ≈—ß
·≈–‰¡àºà“π√°

√Ÿª∑’Ë 1   Ÿμ√∑“ß‡§¡’¢Õß indocyanine green

√Ÿª∑’Ë 2 §ÿ≥ ¡∫—μ‘∑“ß‡§¡’„π°“√¥Ÿ¥´—∫· ß°√–μÿâπ„π™à«ß§«“¡¬“«§≈◊Ëπ 790-805 π“‚π‡¡μ√ ·≈–°“√§“¬æ≈—ßß“π· ß„π™à«ß
§«“¡¬“«§≈◊Ëπ 770-880 π“‚π‡¡μ√
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¢âÕ§«√√–«—ß
º≈¢â“ß‡§’¬ß ‡™àπ Õ“°“√§≈◊Ëπ‰ âÕ“‡®’¬π À√◊Õº◊Ëπ§—π

æ∫‰¥âπâÕ¬°«à“°“√©’¥ FA Õ¬Ÿà¡“°§◊Õæ∫‡æ’¬ß √âÕ¬≈– 0.15
¢ÕßºŸâªÉ«¬3 Õ“°“√·æâÕ¬à“ß√ÿπ·√ß¡—°‡°‘¥„πºŸâªÉ«¬∑’Ë·æâ
iodine ®÷ß§«√´—°ª√–«—μ‘°“√·æâÕ“À“√∑–‡≈‰«â¥â«¬ ‡π◊ËÕß®“°
 ’®–∂Ÿ°°”®—¥ÕÕ°∑“ßπÈ”¥’®÷ß‰¡à§«√„™â„πºŸâªÉ«¬‚√§μ—∫·≈–
§«√æ‘®“√≥“‡ªìπ°√≥’æ‘‡»…„πºŸâªÉ«¬∑’ËøÕ°‰μ∑“ßÀ≈Õ¥‡≈◊Õ¥
·¡â®–‰¡àæ∫«à“ ICG  “¡“√∂ºà“π√°‰¥â·μà°Á¬—ß·π–π”„ÀâÀ≈’°
‡≈’Ë¬ß°“√∑” ICGA „πÀ≠‘ßμ—Èß§√√¿å

À“° ’∑’Ë©’¥√—Ë«ÕÕ°πÕ°À≈Õ¥‡≈◊Õ¥„Àâª√–§∫‡¬Áπ‡æ◊ËÕ≈¥
Õ“°“√ª«¥ ·μàÕ“°“√‡®Á∫ª«¥¡—°‰¡à√ÿπ·√ß‡∑à“ FA ‡π◊ËÕß®“°
 “√≈–≈“¬ ICG ¡’ pH „°≈â‡§’¬ß pH ¢Õß√à“ß°“¬¡“°°«à“

°“√©’¥ ’„π∑“ß§≈‘π‘°
°“√∑” ICGA Õ“®∑”°àÕπÀ√◊ÕÀ≈—ß FA °Á‰¥â ·μà‚¥¬

∑—Ë«‰ªπ‘¬¡∑”μàÕÀ≈—ß®“° FA ‡æ◊ËÕ„Àâ ‰¥â¢âÕ¡Ÿ≈‡®“–®ß„π à«π
¢Õß choroidal circulation ‡æ‘Ë¡‡μ‘¡™à«¬„π°“√«‘π‘®©—¬·¬°
‚√§ ‡™àπ „π retinal pigment epithelial detachment
(RPED)  À√◊Õ¬◊π¬—π°“√«‘π‘®©—¬‚√§∫“ß‚√§ ‡™àπ idiopathic
polypoidal choroidal vasculopathy (IPCV) °àÕπ©’¥ ’§«√
‡μ√’¬¡§«“¡æ√âÕ¡ºŸâªÉ«¬‚¥¬°“√Õ∏‘∫“¬¢—ÈπμÕπ √–¬–‡«≈“
∑’Ë„™â·≈–º≈¢â“ß‡§’¬ß∑’ËÕ“®‡°‘¥¢÷Èπ‡™àπ‡¥’¬«°—∫°àÕπ∑” FA ·≈–
¡à“πμ“§«√‰¥â√—∫°“√À¬Õ¥¬“¢¬“¬¡“·≈â«Õ¬à“ß‡μÁ¡∑’Ë   ’ ICG
∑’Ë„™âπ‘¬¡„™â 25-50 ¡‘≈≈‘°√—¡º ¡°—∫ sterile water 5 ¡‘≈≈‘≈‘μ√
©’¥‡¢â“À≈Õ¥‡≈◊Õ¥∑’Ë·¢π§àÕπ¢â“ß‡√Á« (¿“¬„π 5 «‘π“∑’)  ·≈â«
‡√‘Ë¡∂à“¬¿“æ∑’Ë 8-10 «‘π“∑’À≈—ß‡√‘Ë¡©’¥‡æ◊ËÕ®—∫¿“æ„π chor-
oidal filling phase  ®“°π—Èπ®–∂à“¬∑ÿ°Ê 1 «‘π“∑’®π ’‡¢â“ Ÿà
retinal transit phase ·≈–∂à“¬∑ÿ°Ê 3-5 π“∑’À≈—ß®“°π—Èπ
‡æ◊ËÕ¥Ÿ late phase ®π§√∫ 30 π“∑’À≈—ß‡√‘Ë¡©’¥ ’   “√≈–≈“¬
ICG ∑’Ëº ¡·≈â«§«√„™â¿“¬„π 10 ™—Ë«‚¡ß‡π◊ËÕß®“° ’®– ≈“¬
μ—«§àÕπ¢â“ß‡√Á« ∑”„Àâ¿“æ∑’Ë‰¥â ‰¡à™—¥

°≈âÕß∂à“¬¿“æ®–„Àâ· ßºà“π excitation filter §«“¡
¬“«§≈◊Ëπ· ß 800 π“‚π‡¡μ√‡¢â“‰ª„π≈Ÿ°μ“  ‚¡‡≈°ÿ≈¢Õß ’
ICG ®–¥Ÿ¥´—∫æ≈—ßß“π§≈◊Ëπ· ß‰ªÕ¬Ÿà„π exciting state ∑”„Àâ
μ—«Õπÿ¿“§‰¡à‡ ∂’¬√·≈–§“¬æ≈—ßß“π· ß∫“ß à«πÕÕ°¡“
°≈âÕß∂à“¬¿“æ´÷Ëß¡’ barrier filter Õ¬Ÿà®–√—∫· ß∑’Ë¡’§«“¡¬“«
§≈◊Ëπ¬“«°«à“À√◊Õ‡∑à“°—∫ 825 π“‚π‡¡μ√‡∑à“π—Èπ¡“∫—π∑÷°
°“√∫—π∑÷°¿“æ ICGA μâÕßÕ“»—¬√–∫∫°≈âÕß¥‘®‘μ—≈∑’Ë‰«æÕ
·≈– “¡“√∂ª√—∫· ß flash ‰¥âμ“¡μâÕß°“√ ‡π◊ËÕß®“°

· ß∑’Ë –∑âÕπ°≈—∫®“°μ“ºŸâªÉ«¬¡’ contrast μË” ®÷ßμâÕß∂Ÿ°
enhance ‡æ◊ËÕ„Àâ ‰¥â¿“æ¢Õß choroid ∑’Ë§¡™—¥¡“°¢÷Èπ  §«“¡
≈–‡Õ’¬¥¢Õß¿“æπ‘¬¡„™â∑’Ë 1024x1024 æ‘°‡´≈  „πªí®®ÿ∫—π
¡’°“√æ—≤π“°≈âÕß·≈–√–∫∫∫—π∑÷°¿“æ∂÷ß¢—Èπ∑’Ë‡√’¬°«à“ con-
focal scanning laser ophthalmoscope  “¡“√∂∂à“¬
‰¥â∑—Èß°“√∑” FA ·≈– ICG ‰ªæ√âÕ¡Ê °—π5,6 ·≈– three-
dimensional confocal angiography ∑’Ë„™â§Õ¡æ‘«‡μÕ√å
ª√–¡«≈º≈7 „Àâ‡°‘¥‡ªìπ¿“æ “¡¡‘μ‘∑”„Àâ ‰¥â¢âÕ¡Ÿ≈∑—Èß„π·π«
√“∫·≈–·π«≈÷°

°“√«‘π‘®©—¬‚√§∑’Ëæ∫∫àÕ¬¥â«¬ ICGA
Idiopathic polypoidal choroidal vasculopathy
(IPCV)

 ”À√—∫ IPCV °“√«‘π‘®©—¬¥â«¬ ICGA ‡ªìπ standard
diagnosing tool ≥ ¢≥–π’È ‡π◊ËÕß®“°„Àâ¿“æ∑’Ë· ¥ß≈—°…≥–
¢ÕßÀ≈Õ¥‡≈◊Õ¥∑’Ëº‘¥ª°μ‘ ‚ªÉßæÕß‡ªìπ°√–‡ª“–¢ÕßÀ≈Õ¥
‡≈◊Õ¥„π™—Èπ inner choroid ‰¥â‡ªìπÕ¬à“ß¥’ ≈—°…≥–∑’Ëæ∫
∑“ß§≈‘π‘°¢Õß IPCV ¡’ 2 ·∫∫8 §◊Õ

1. Polypoid net (√Ÿª∑’Ë 3)
2. Dilated branching vascular network (√Ÿª∑’Ë 4)
μ“¡ª°μ‘ À≈Õ¥‡≈◊Õ¥ à«πª≈“¬„π™—Èπ choroid ®–‡√’¬ß

μ—«‡ªìπ√–‡∫’¬∫μ“¡≈—°…≥–¢Õß lobular pattern ·μà„π IPCV
≈—°…≥–∑’Ëæ∫®–‡ÀÁπ‡ªìπÀ≈Õ¥‡≈◊Õ¥∑’Ëª√– “π°—π‡ªìπ√à“ß·À
‰¡à¡’√–‡∫’¬∫  à«π∑’Ë‚ªÉßæÕß‡ªìπ°√–‡ª“–¡—°®–¡’ ’‡¢â“¡“™â“
°«à“„π retinal circulation ¥—ßπ—Èπ®÷ß¡—°‡ÀÁπ polyp ‰¥â™—¥

√Ÿª∑’Ë 3 ≈—°…≥–¢Õß polypoidal net ∑’Ëæ∫„π‚√§ IPCV ‡ÀÁπ
‰¥â™—¥®“° ICGA
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√Ÿª∑’Ë 5 ICGA „π phase μà“ßÊ¢ÕßºŸâª«¬‚√§ IPCV ®–‡ÀÁπ polyp ™—¥„π mid ∂÷ß late phase

√Ÿª∑’Ë 4 ≈—°…≥–¢Õß dilated branching vascular network
(≈Ÿ°»√™’È) ®–‡ÀÁπ«à“À≈Õ¥‡≈◊Õ¥¡’¢π“¥„À≠à°«à“ª°μ‘∂÷ß
2 ‡∑à“ ·≈–·μ°·¢πß‰¡à‡ªìπ√–‡∫’¬∫

„π™à«ß mid ∂÷ß late ICGA phase3,8 (√Ÿª∑’Ë 5)  πÕ°®“°π’È
¬—ßæ∫«à“ polyp ∑’Ë‡ÀÁπ®“° ICGA ¬—ßÕ“®¡’®”π«π¡“°°«à“
∑’Ë‡ÀÁπ„π FA ·≈–¡’‰¥â„πÀ≈“¬Ê μ”·Àπàß ‡™àπ peripapil-
lary, macular, ·≈– extramacular areas

Central serous chorioretinopathy (CSC)
°“√«‘π‘®©—¬ typical CSC Õ“»—¬®“°ª√–«—μ‘ °“√μ√«®

√à“ß°“¬ ·≈–º≈ FA ‡ªìπÀ≈—°  ·μà„π°√≥’¢Õß chronic CSC
À√◊Õ CSC ∑’Ëæ∫„π§π ŸßÕ“¬ÿ Õ“®·¬°¬“°®“° age-related
macular degeneration (AMD) °“√„™â ICGA Õ“®‡ªìπ
‡§√◊ËÕß¡◊Õ™à«¬«‘π‘®©—¬‰¥â ‚¥¬®–æ∫≈—°…≥–¢Õß transient
ICG hyperfluorescence „π venous phase (√Ÿª∑’Ë 6) ·≈–
 à«π¡“°®–æ∫«à“‡ªìπ∑—Èß Õßμ“ ·¡âºŸâªÉ«¬®–¡’Õ“°“√‡æ’¬ß
¢â“ß‡¥’¬«9,10 ≈—°…≥–‡™àππ’Èæ∫πâÕ¬¡“°„πºŸâªÉ«¬∑’Ë¡’ occult
choroidal neovascularization ®“° AMD
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Age-related macular degeneration (AMD)
°“√∑” FA ‡ªìπ‡§√◊ËÕß¡◊ÕÀ≈—°„π°“√«‘π‘®©—¬ AMD  ‚¥¬

®–æ∫≈—°…≥–¢Õß choroidal neovascularization mem-
brane (CNVM) ∑’ËÕ“®‡ªìπ™π‘¥ classic À√◊Õ occult CNVM
‡ªìπ “‡Àμÿ¢Õß°“√√—Ë«´÷¡∑”„Àâ®Õμ“∫«¡ ¡’‡≈◊Õ¥À√◊Õ‰¢¡—π
·∑√°„π™—Èπª√– “∑μ“ ·μà„π°√≥’¢Õß occult CNVM ÷́Ëß
Õ“®‡ÀÁπ¢Õ∫‡¢μ‰¡à™—¥‡®π®“° FA °“√∑” ICGA Õ“®‡ªìπ
μ—«™à«¬„Àâ‡ÀÁπ™—¥¢÷Èπ ≈—°…≥–∑’Ëæ∫¡’ 2 ·∫∫§◊Õ‡ªìπ çplaqueé

À√◊Õ çhot spoté11,12

Plaque À¡“¬∂÷ß ∫√‘‡«≥∑’Ë¡’ ICG hyperfluorescence
¢π“¥„À≠à°«à“ 1 disc area „π™à«ß mid ∂÷ß late phase
(√Ÿª∑’Ë 7)

Hot spot À¡“¬∂÷ß ∫√‘‡«≥∑’Ë¡’ ICG hyperfluo-
rescence ¢π“¥‰¡à‡°‘π 1 disc area „π™à«ß mid ∂÷ß late
phase (√Ÿª∑’Ë 8)

√Ÿª∑’Ë 6 ≈—°…≥–¢Õß transient ICG hyperfluorescence „πºŸâªÉ«¬ CSC

√Ÿª∑’Ë 8 ≈—°…≥–¢Õß hot spot ∑’Ëæ∫„πºŸâªÉ«¬∑’Ë¡’ occult CNVM
®“° AMD

√Ÿª∑’Ë 7 ≈—°…≥–¢Õß plaque ∑’Ëæ∫„πºŸâªÉ«¬∑’Ë¡’ occult CNVM
®“° AMD
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√Ÿª∑’Ë 9 ¿“æ‡ª√’¬∫‡∑’¬∫ FA (√Ÿª´â“¬) °—∫ ICGA (√Ÿª¢«“) · ¥ß„Àâ‡ÀÁπ≈—°…≥–¢Õß RPED ∑’Ë —¡æ—π∏å°—∫ CSC  ¡’ hyperfluorescence
„π ICGA

√Ÿª∑’Ë 10 ¿“æ‡ª√’¬∫‡∑’¬∫ FA (√Ÿª ấ“¬) °—∫ ICGA (√Ÿª¢«“) · ¥ß„Àâ‡ÀÁπ≈—°…≥–¢Õß RPED ∑’Ë¡’ hyperfluorescence „π FA ·μà¡’
hypofluorescence „π ICGA

Retinal pigment epithelial detachment (RPED)
RPED ‡ªìπ√Õ¬‚√§∑’Ëæ∫√à«¡‰¥â°—∫À≈“¬Ê ‚√§ ‡™àπ

CSC, AMD  à«π„À≠à¡’¢π“¥‡ âπºà“»Ÿπ¬å°≈“ß‰¡à‡°‘π 1-2
disc  ®“° FA ¡—°æ∫«à“¡’°“√√—Ë«´÷¡¢Õß ’‡¢â“„μâ™—Èπ pigment
epithelium §àÕπ¢â“ß‡√Á«‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π°√≥’ serous
RPED ®÷ß„Àâ¢âÕ¡Ÿ≈‰¥âπâÕ¬„π°“√™à«¬«‘π‘®©—¬·¬°‚√§À√◊Õ
∫Õ°æ¬“°√≥å‚√§

°“√∑” ICGA πÕ°®“°™à«¬«‘π‘®©—¬·¬°‚√§·≈â«
¬—ß∫Õ°æ¬“°√≥å‚√§·≈–·π«∑“ß°“√μ‘¥μ“¡‚√§‰¥â §◊Õ °≈ÿà¡

∑’Ë¡’ regular ICG hyperfluorescence (∑—Èß weak ·≈–
intense hyperfluorescence) ¡—° —¡æ—π∏å°—∫ CSC À√◊Õ exu-
dative retinal detachment ¢π“¥‡≈Á°Ê (√Ÿª∑’Ë 9)  à«π
°≈ÿà¡∑’Ëæ∫‡ªìπ ICG hypofluorescence (√Ÿª∑’Ë 10) À√◊Õ
irregular hyperfluorescence ¡—° —¡æ—π∏å°—∫ AMD ÷́Ëß
§«√„Àâ°“√¥Ÿ·≈√—°…“μ‘¥μ“¡μàÕ‰ª‡æ√“–Õ“®‡°‘¥ CNVM μ“¡
¡“‰¥â ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π RPED ∑’Ë¡’≈—°…≥– notching
(√Ÿª∑’Ë 11) √à«¡¥â«¬13
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White dot syndrome
White dot syndrome ª√–°Õ∫‰ª¥â«¬ acute pos-

terior multifocal placoid pigment epitheliopathy
(APMPPE), multiple evanescent white dot syndrome
(MEWDS), birdshot retinochoroidopathy, punctate
inner choroidopathy (PIC), serpiginous choroidopathy,
·≈– multifocal choroiditis and panuveitis (MCP)  ‡ªìπ
°≈ÿà¡‚√§∑’Ë‡™◊ËÕ«à“¡’°“√Õ—°‡ ∫¢Õß™—Èπ choriocapillaris ∑”„Àâ
¡’ hypoperfusion „π∫√‘‡«≥π—Èπ „π FA ¡—°æ∫‡ªìπ hypo-
fluorescent spots „π early phase ·μà®–‡ªìπ hyper-
fluorescent spots „π late phase   à«π„π ICGA æ∫‡ªìπ
multiple discrete hypofluorescent dots ∑—Ë«Ê ‰ªμ≈Õ¥
∑—Èß„π early ·≈– late phase14,15 (√Ÿª∑’Ë 12)

Choroidal nevus
ICGA ¡’ à«π™à«¬„π°“√«‘π‘®©—¬·¬° choroidal nevus

®“° choroidal melanoma ¢π“¥‡≈Á° §◊Õ®–æ∫≈—°…≥–∑’Ë
‡ªìπ hypofluorescence À√◊Õ isofluorescence μ≈Õ¥∑—Èß
„π early ·≈– late phase ¢Õß ICGA16

Choroidal melanoma
≈—°…≥–∑’Ëæ∫„π ICGA ‡ªìπ hypofluorescence with

intrinsic irregular vessels „π early phase ·≈– diffuse
hyperfluorescence À√◊Õ hypofluorescence with pin-
point hyperfluorescent dots „π late phase14 ‚¥¬¡’√Ÿª
·∫∫¢Õß°“√‡√’¬ßμ—«¢ÕßÀ≈Õ¥‡≈◊Õ¥¿“¬„π°âÕπμà“ßÊ °—π ‡™àπ
parallel pattern with/without crosslinking, arch with/
without branching ‡ªìπμâπ17

Choroidal hemangioma
 „π early phase ¢Õß ICGA ®–‡ÀÁπ«à“ ’‡¢â“¡“∑’Ë°âÕπ

§àÕπ¢â“ß‰« ·≈–§àÕ¬Ê ‡¥àπ™—¥¢÷Èπ„π 2-3 π“∑’ ·μàÀ≈—ß®“°
π—Èπ®–æ∫‡ªìπ≈—°…≥– hypofluorescence ‡¡◊ËÕ‡∑’¬∫°—∫
∫√‘‡«≥√Õ∫Ê °âÕπ„π late phase ‡√’¬°ª√“°Ø°“√≥åπ’È«à“
ùwash-out phenomenonû ́ ÷ËßæÕ®–„™â·¬°®“° amelanotic
choroidal melanoma ‰¥â  ·≈–„π late phase ¬—ßÕ“®æ∫
hyperfluorescent pinpoint spots ∫√‘‡«≥°≈“ßμ—«°âÕπ
∑’Ë¡’ ’®“ß°«à“·≈–≈âÕ¡√Õ∫¥â«¬ hyperfluorescent skirt
‰¥â18,19 (√Ÿª∑’Ë 13)

√Ÿª∑’Ë 11  ≈—°…≥–¢Õß RPED ∑’Ë¡’ notching ∫√‘‡«≥≈Ÿ°»√™’È
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√Ÿª∑’Ë 13 Choroidal hemangioma æ∫≈—°…≥– hyperfluorescent pinpoint spots ∫√‘‡«≥°≈“ßμ—«°âÕπ≈âÕ¡√Õ∫¥â«¬ hyper-
fluorescent skirt „π late phase

√Ÿª∑’Ë 12 ICGA „π phase μà“ßÊ¢ÕßºŸâªÉ«¬‚√§ punctate inner choroidopathy (PIC) · ¥ß„Àâ‡ÀÁπ∂÷ß hypofluorescent spots
μ≈Õ¥∑ÿ° phase ¢Õß°“√©’¥ ’
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