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Bilateral Retrobulbar Optic Neuritis
Following Herpes Zoster
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Abstract

The development of optic neuritis after herpes zoster is a rare but serious complication. The authors describe
a 53-year-old man who presented with bilateral sudden visual loss 6 weeks after an attack of herpes zoster
involving right T10 dermatome. Visual acuity was no light perception in both eyes. Pupils were non-reactive
and fundus examination was unremarkable. Magnetic resonance imaging of orbits demonstrated abnormal
signal  and contrast enhancement of bilateral optic nerves. The patient was treated with intravenous
methylprednisolone 1 gram per day for 3 days, followed by prednisolone 1 mg/kg/day slowly tapered over
2 months. Visual acuity improved gradually, being 10/200 after 8 months and bilateral optic atrophy was
noted. Thai J Ophthalmol 2010; January-June 24(1): 51-56.
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°“√‡°‘¥‡ âπª√– “∑μ“Õ—°‡ ∫ Õß¢â“ß¿“¬À≈—ß
°“√‡°‘¥ßŸ «—¥∑’Ëº‘«Àπ—ß

Case Report/√“¬ß“πºŸâªÉ«¬

∫∑§—¥¬àÕ

¿“«–‡ âπª√– “∑μ“Õ—°‡ ∫ ÷́Ëß‡°‘¥¢÷Èπ¿“¬À≈—ß°“√‡°‘¥ßŸ «—¥ ‡ªìπ¿“«–·∑√° ấÕπ∑’Ëæ∫‰¥â‰¡à∫àÕ¬ ·μà¡’§«“¡√ÿπ·√ß Ÿß  √“¬ß“π
ºŸâªÉ«¬©∫—∫π’È¢Õπ”‡ πÕ™“¬‰∑¬Õ“¬ÿ 53 ªï ́ ÷Ëß¡’Õ“°“√μ“¡—«‡©’¬∫æ≈—π∑—Èß Õß¢â“ß ¿“¬À≈—ß°“√‡°‘¥ßŸ «—¥∑’Ëº‘«Àπ—ß∫√‘‡«≥‡Õ«
¥â“π¢«“ª√–¡“≥ 6  —ª¥“Àå √–¥—∫ “¬μ“·√°√—∫¡Õß‰¡à‡ÀÁπ· ß∑—Èß Õß¢â“ß √Ÿ¡à“πμ“¡’¢π“¥„À≠à·≈–‰¡àμÕ∫ πÕßμàÕ· ß
μ√«®®Õμ“‰¡àæ∫§«“¡º‘¥ª°μ‘„¥Ê º≈‡ÕÁ°´‡√¬å§≈◊Ëπ·¡à‡À≈Á°¢Õß‡∫â“μ“ æ∫«à“¡’ enhancement ¢Õß‡ âπª√– “∑μ“∑—Èß Õß¢â“ß
¿“¬À≈—ß‰¥â√—∫°“√√—°…“¥â«¬¬“©’¥ methylprednisolone 1 °√—¡∑“ß‡ âπ‡≈◊Õ¥¥” π“π 3 «—π·≈–√—∫ª√–∑“π¬“ predniso-
lone μàÕπ“πª√–¡“≥ 2 ‡¥◊Õπ æ∫«à“ √–¥—∫ “¬μ“¥’¢÷Èπ™â“Ê·≈–‡æ’¬ß∫“ß à«π √–¥—∫ “¬μ“∑’Ë 8 ‡¥◊ÕπÀ≈—ß°“√√—°…“‡∑à“°—∫
10/200 ·≈– μ√«®æ∫«à“¡’ ¢—È«ª√– “∑μ“ΩÉÕ∑—Èß Õß¢â“ß ®—°…ÿ‡«™ “√ 2553; ¡°√“§¡-¡‘∂ÿπ“¬π 24(1): 51-56.
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∫∑π”
Herpes zoster ‡ªìπ‚√§∑’Ë¡’°“√‡°‘¥ vesicular rash

‰ªμ“¡√Õ¬ dermatome ¥â“π„¥¥â“πÀπ÷Ëß √à«¡°—∫Õ“°“√ª«¥
‚¥¬ “‡Àμÿ‡™◊ËÕ«à“‡°‘¥®“° reactivation ¢Õß‡™◊ÈÕ‰«√— 
varicella zoster ∑’Ë·Õ∫·Ωßμ—«Õ¬Ÿà„π sensory spinal À√◊Õ
cerebral ganglion ∂â“μ”·Àπàß¢Õß√Õ¬‚√§‡°‘¥∑’Ë∫√‘‡«≥
ophthalmic division ¢Õß trigeminal nerve ®–‡√’¬°«à“
herpes zoster ophthalmicus (HZO)

§«“¡º‘¥ª°μ‘∑“ßμ“∑’Ë —¡æ—π∏å°—∫°“√‡°‘¥ herpes
zoster  “¡“√∂æ∫‰¥âÀ≈“¬Õ¬à“ß ‡™àπ  blepharoconjunc-
tivitis, scleritis, episcleritis, keratitis, anterior uveitis,
retinal perivasculitis, necrotizing retinopathy ·≈–
external ocular motor palsy1

√“¬ß“πºŸâªÉ«¬©∫—∫π’È ¢Õπ”‡ πÕ§«“¡º‘¥ª°μ‘∑“ßμ“
Õ’°√Ÿª·∫∫Àπ÷ËßÕ—π ‰¥â·°à optic neuritis ´÷Ëß‡ªìπ¿“«–
·∑√° ấÕπ∑’Ëæ∫‰¥â ‰¡à∫àÕ¬ ·μà “¡“√∂°àÕ„Àâ‡°‘¥°“√ Ÿ≠‡ ’¬
 “¬μ“Õ¬à“ß√ÿπ·√ßμ“¡¡“

√“¬ß“πºŸâªÉ«¬
ºŸâªÉ«¬™“¬‰∑¬Õ“¬ÿ 53 ªï Õ“™’æºŸâ®—¥°“√ π“¡°Õ≈åø

¡’‚√§ª√–®”μ—«‡ªìπ‚√§¢âÕÕ—°‡ ∫‡°“μå ∑“π¬“‡©æ“–‡«≈“¡’
Õ“°“√  ªØ‘‡ ∏‚√§∑“ßμ“·≈–‚√§ª√–®”μ—«Õ◊ËπÊ  ¡“μ√«®
¥â«¬Õ“°“√μ“¡—«≈ß∑—Èß Õß¢â“ß ¡“π“π 6 «—π  ‚¥¬„Àâª√–«—μ‘«à“
‡¡◊ËÕ 6 «—π°àÕπ À≈—ßμ◊ËππÕπμÕπ‡™â“ æ∫«à“ μ“∑—Èß Õß¢â“ß
¡Õß‰¡à§àÕ¬™—¥ ‚¥¬™à«ß·√°Ê ¡Õß‡ÀÁπÀπâ“§π≈“ßÊ À≈—ß®“°
π—Èπμ“¡—«≈ß‡√◊ËÕ¬Ê ®π¡Õß‰¡à‡ÀÁπ· ß¿“¬„π‡«≈“ 2 ™—Ë«‚¡ß
‰¡à¡’Õ“°“√ª«¥»’√…– À√◊Õª«¥μ“ ‰¡à¡’‰¢â ·≈–Õ“°“√º‘¥ª°μ‘
Õ◊ËπÊ

ºŸâªÉ«¬‡¢â“√—∫°“√√—°…“∑’Ë‚√ßæ¬“∫“≈·ÀàßÀπ÷Ëß æ∫«à“
√–¥—∫°“√¡Õß‡ÀÁπ „π¢≥–π—Èπ¡Õß‰¡à‡ÀÁπ· ß∑—Èß Õß¢â“ß
(no light perception) º≈°“√μ√«®μ“Õ◊ËπÊ „π‡∫◊ÈÕßμâπ
Õ¬Ÿà„π‡°≥±åª°μ‘ ºŸâªÉ«¬‰¥â√—∫°“√μ√«® magnetic resonance
imaging (MRI) ¢Õß ¡Õß‰¡àæ∫§«“¡º‘¥ª°μ‘ ·≈–‰¥â√—∫°“√
√—°…“‚¥¬°“√„Àâ¬“©’¥ methylprednisolone ∑“ß‡ âπ‡≈◊Õ¥¥”
«—π≈– 1 °√—¡‡ªìπ‡«≈“π“π 3 «—π Õ“°“√μ“¡—«‰¡à¥’¢÷Èπ ®÷ß¡“
μ√«®∑’Ë‚√ßæ¬“∫“≈√“¡“∏‘∫¥’

º≈μ√«®μ“æ∫«à“ √–¥—∫°“√¡Õß‡ÀÁπ ºŸâªÉ«¬¬—ß¡Õß‰¡à
‡ÀÁπ· ß∑—Èß Õß¢â“ß  anterior segment ª°μ‘∑—Èß Õßμ“ ¢π“¥
√Ÿ¡à“πμ“ 8 ¡‘≈≈‘‡¡μ√ ·≈–‰¡àμÕ∫ πÕßμàÕ· ß º≈μ√«®®Õμ“

optic disc  ’ª°μ‘·≈–‰¡à∫«¡ ∫√‘‡«≥ macula ·≈– retina
‚¥¬∑—Ë«‰ªÕ¬Ÿà„π‡°≥±åª°μ‘

μ√«®√à“ß°“¬æ∫«à“¡’√Õ¬·º≈∑’Ë°”≈—ß®–À“¬ ∑’Ëº‘«Àπ—ß
∫√‘‡«≥ T10 dermatome ¥â“π¢«“ ́ —°ª√–«—μ‘‡æ‘Ë¡‡μ‘¡‰¥â«à“
ª√–¡“≥ 6  —ª¥“Àå°àÕπÀπâ“π’È ªÉ«¬‡ªìπº◊Ëπ·≈–¡’μÿà¡πÈ”
¢÷Èπ∑’Ë∫√‘‡«≥‡Õ«¥â“π¢«“ ‰¥â√—∫°“√«‘π‘®©—¬®“°·æ∑¬å«à“ ‡ªìπ
ßŸ «—¥ ‰¥â√—∫ª√–∑“π¬“ acyclovir π“πª√–¡“≥ 2  —ª¥“Àå
À≈—ß√—∫ª√–∑“π¬“ º◊Ëπ¬ÿ∫·≈–¥’¢÷Èπ‡√◊ËÕ¬Ê  º≈°“√μ√«®
√à“ß°“¬ ∑“ß√–∫∫ª√– “∑Õ◊ËπÊ ª°μ‘

ºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬„π‡∫◊ÈÕßμâπ«à“‡ªìπ acute bila-
teral retrobulbar optic neuropathy ·≈–‰¥â√—∫μ—«‰«â„π
‚√ßæ¬“∫“≈ ‡æ◊ËÕ ◊∫§âπÀ“ “‡Àμÿ °“√«‘π‘®©—¬·¬°‚√§
ª√–°Õ∫‰ª¥â«¬ infectious optic neuritis, immune-
mediated optic neuritis À√◊Õ inflammatory optic neuro-
pathy Õ◊ËπÊ,  posterior ischemic optic neuropathy,
nutritional ·≈– toxic optic neuropathy

º≈°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√„π‡∫◊ÈÕßμâπ ‡Õ°´‡√¬å
ªÕ¥ª°μ‘ º≈°“√μ√«®‡¡Á¥‡≈◊Õ¥ °“√∑”ß“π¢Õßμ—∫‰μ ª°μ‘
º≈μ√«®´‘øî≈‘  (VDRL, TPHA) ·≈– anti HIV „Àâº≈≈∫
√–¥—∫ erythrocyte sedimentation rate ·≈– c- reactive
protein ‰¡à Ÿß √–¥—∫«‘μ“¡‘π B12 ·≈– folic acid „π‡≈◊Õ¥
ª°μ‘

º≈μ√«® MRI ¢Õß ¡Õß·≈–‡∫â“μ“ æ∫«à“¡’ hyper-
signal T2 change with contrast enhancement of
bilateral optic nerves (√Ÿª∑’Ë 1) ‰¡àæ∫«à“¡’≈—°…≥–¢Õß
demyelinating process „π ¡Õß ≈—°…≥–∑’Ëæ∫‡¢â“‰¥â°—∫
optic neuritis À√◊Õ ‚√§„π°≈ÿà¡ inflammatory optic
neuropathy

º≈°“√μ√«®πÈ”‰¢ —πÀ≈—ß (cerebrospinal fluid, CSF)
æ∫«à“√–¥—∫§«“¡¥—ππÈ”‰¢ —πÀ≈—ßª°μ‘ ≈—°…≥–¢Õß CSF „ 
‰¡àæ∫‡´≈≈å √–¥—∫‚ª√μ’π·≈–πÈ”μ“≈ª°μ‘ º≈°“√μ√«® indian
ink, acid fast bacilli ·≈– cryptococcus antigen „Àâº≈
≈∫ πÕ°®“°π’Èº≈°“√μ√«® polymerase chain reaction
(PCR) for varicella zoster virus, herpes simplex
virus type I ·≈– II „Àâº≈≈∫

ºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ bilateral retrobulbar
optic neuritis ‚¥¬ “‡Àμÿ∑’Ë¡’§«“¡‡ªìπ‰ª‰¥â¡“°∑’Ë ÿ¥ §◊Õ
¿“«–∑’Ë¡’°“√Õ—°‡ ∫¢Õß optic nerve μ“¡À≈—ß°“√μ‘¥‡™◊ÈÕ
‰«√—  (parainfectious optic neuritis) ·≈–‰¥â√—∫°“√√—°…“
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‚¥¬°“√„Àâ¬“©’¥ methylprednisolone ∑“ß‡ âπ‡≈◊Õ¥¥”
«—π≈– 1 °√—¡ μàÕ‡π◊ËÕßÕ’° 3 «—π ·≈– „Àâ√—∫ª√–∑“π¬“
prednisolone ¢π“¥ 1 mg/kg/day μàÕπ“πª√–¡“≥ 2
 —ª¥“Àå ·≈–§àÕ¬Ê ≈¥¢π“¥¬“≈ß®πÀ¬ÿ¥¬“„π√–¬–‡«≈“
ª√–¡“≥ 2 ‡¥◊Õπ

¿“¬À≈—ß°“√‡√‘Ë¡„Àâ¬“ª√–¡“≥ 2  —ª¥“Àå √–¥—∫ “¬μ“
¥’¢÷Èπ‡ªìπ hand movement μ‘¥μ“¡°“√√—°…“π“πª√–¡“≥
8 ‡¥◊Õπ √–¥—∫ “¬μ“¥’¢÷ÈπÕ¬à“ß™â“Ê‡ªìπ 10/200 ∑—Èß Õß¢â“ß
¿“æ∑’Ë‡ÀÁπ¬—ß‡ªìπ ’¢“«¥”∑—ÈßÀ¡¥ μ√«®®Õμ“æ∫«à“¡’ bilateral
optic disc atrophy

∫∑«‘®“√≥å
Parainfectious optic neuritis ‡°‘¥ ®“°°“√∑’Ë√à“ß°“¬

μ‘¥‡™◊ÈÕ‰«√—  ( à«π„À≠à) À√◊Õ ·∫§∑’‡√’¬∫“ß™π‘¥‡¢â“‰ª„π
√à“ß°“¬ ·≈â«‡°‘¥°“√°√–μÿâπ¿Ÿ¡‘§ÿâ¡°—π√à“ß°“¬ °àÕ„Àâ‡°‘¥°“√
Õ—°‡ ∫ ·≈–‡°‘¥ demyelination ¢Õß optic nerve μ“¡¡“
‡™◊ÈÕ‰«√— ∑’Ë¡’√“¬ß“π«à“ “¡“√∂∑”„Àâ‡°‘¥¿“«–π’È ‰¥â ‰¥â·°à
adenovirus, coxsackievirus, cytomegalovirus, hepati-
tis A, human immunodeficiency, dengue, measles,
mumps, rubeola, rubella ·≈– varicella-zoster virus
(∑—Èß chickenpox ·≈– herpes zoster)2

°“√‡°‘¥ optic neuropathy ¿“¬À≈—ß°“√μ‘¥‡™◊ÈÕ
herpes zoster ¡—°®–æ∫„πºŸâªÉ«¬∑’Ë¡’ HZO ¡“°°«à“°“√

μ‘¥‡™◊ÈÕ∑’Ë∫√‘‡«≥Õ◊Ëπ (non-ophthalmic zoster) ®“°°“√»÷°…“
∑’Ëºà“π¡“æ∫«à“ °≈‰°„π°“√‡°‘¥ optic neuropathy ‡°‘¥‰¥â
®“°À≈“¬ “‡Àμÿ ‰¥â·°à  granulomatous inflammation ¢Õß
optic nerve (optic neuritis) À√◊Õ‡°‘¥ inflammatory throm-
bosis ¢Õß posterior ciliary artery ∑”„Àâ‡°‘¥ anterior
(AION) À√◊Õ posterior ischemic optic neuropathy
(PION) À√◊Õ Õ“®‡°‘¥®“° direct invasion ¢Õß‡™◊ÈÕ‰«√— 
‡¢â“‰ª∑’Ë optic nerve ‚¥¬μ√ß°Á‰¥â „πºŸâªÉ«¬∫“ß√“¬ optic
neuropathy ∑’Ë‡°‘¥¢÷ÈπÕ“®‡ªìπ®“°À≈“¬Ê °≈‰°√à«¡°—π3

 “‡Àμÿ¢Õß optic neuropathy „πºŸâªÉ«¬√“¬π’È‡™◊ËÕ«à“
‡°’Ë¬«¢âÕß°—∫ °“√‡°‘¥ herpes zoster ‡π◊ËÕß®“°μ√«®‰¡àæ∫
 “‡ÀμÿÕ◊ËπÊ ∑’Ë‡ªìπ‰ª‰¥â °“√μ√«®æ∫ contrast enhance-
ment ¢Õß optic nerve ®“° MRI ·≈–√–¬–‡«≈“„π°“√
‡°‘¥Àà“ß®“°°“√‡°‘¥ßŸ «—¥ª√–¡“≥ 6  —ª¥“Àå∑”„Àâ§‘¥∂÷ß
 “‡Àμÿ parainfectious optic neuritis ®“°°≈‰° immune-
mediated ¡“°∑’Ë ÿ¥ Õ¬à“ß‰√°Áμ“¡Õ“®¡’°≈‰°„π‡√◊ËÕß¢Õß
PION ‡°‘¥¢÷Èπ√à«¡¥â«¬°Á‰¥â ®“°º≈°“√μ√«® PCR ÷́Ëß‡ªìπ
°“√μ√«®À“ DNA ¢Õß herpes ·≈– varicella zoster
virus „Àâº≈≈∫ ∑”„Àâ§‘¥∂÷ß active infection ¢Õß optic
nerve πâÕ¬≈ß

μ“√“ß∑’Ë 1 · ¥ß„Àâ‡ÀÁπ∂÷ß≈—°…≥–ºŸâªÉ«¬·≈–Õ“°“√
∑“ß§≈‘π‘°∫“ßÕ¬à“ß¢ÕßºŸâªÉ«¬ 13 √“¬ ∑’Ë‡§¬¡’√“¬ß“π ·≈–
‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ parainfectious optic neuritis

√Ÿª∑’Ë 1 ¿“æ axial MRI T2 (A) ·≈– T1 with contrast (B) · ¥ß„Àâ‡ÀÁπ∂÷ß hypersignal ·≈– contrast enhancement ¢Õß
optic nerve ∑—Èß Õß¢â“ß
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∑’Ë —¡æ—π∏å°—∫°“√‡°‘¥ herpes zoster ®–‡ÀÁπ‰¥â«à“¿“«–π’Èæ∫
‰¥â∑ÿ°°≈ÿà¡Õ“¬ÿ μ—Èß·μà 5-78 ªï (√âÕ¬≈– 60 Õ“¬ÿ 40 ªï¢÷Èπ‰ª)
 à«π„À≠à¡—°®–‡°‘¥‡æ’¬ß¢â“ß‡¥’¬« ·μà°“√‡°‘¥ Õß¢â“ß°Á
 “¡“√∂æ∫‰¥â‡™àπ‡¥’¬«°—∫ºŸâªÉ«¬„π√“¬ß“π©∫—∫π’È

°“√‡°‘¥ optic neuropathy ¡—°®–‡°‘¥μ“¡À≈—ß
herpes zoster ¿“¬„π 1- 4  —ª¥“Àå ·μà°ÁÕ“®„™â‡«≈“π“π
À≈“¬‡¥◊Õπ‰¥â ºŸâªÉ«¬®–¡“æ∫®—°…ÿ·æ∑¬å¥â«¬Õ“°“√¢Õß
acute severe visual loss ´÷Ëß®“°μ“√“ß®–æ∫«à“ √âÕ¬≈–
80 ¢ÕßºŸâªÉ«¬®–¡’√–¥—∫ “¬μ“„π‡∫◊ÈÕßμâπ·¬à°«à“ 20/200
·≈–√âÕ¬≈– 33 ¢ÕßºŸâªÉ«¬√–¥—∫°“√ Ÿ≠‡ ’¬°“√¡Õß‡ÀÁπ
√ÿπ·√ß∂÷ß√–¥—∫ no light perception  ≈—°…≥–¢Õß optic
disc Õ“®®–¥Ÿª°μ‘ ∫«¡ À√◊Õ„π∫“ß§√—ÈßÕ“®®–¡’ exudate
∫√‘‡«≥ macula ‡ªìπ·∫∫ neuroretinitis °Á‰¥â °“√√—°…“
ª√–°Õ∫‰ª¥â«¬°“√„Àâ systemic corticosteroid ‚¥¬°“√
√—∫ª√–∑“πÀ√◊Õ©’¥ ·≈–„π∫“ß√“¬§«√‰¥â√—∫°“√√—°…“‚¥¬

°“√„Àâ systemic antiviral drug √à«¡¥â«¬ ∂â“ ß —¬À√◊Õ¡’
À≈—°∞“π∑’Ëæ∫«à“¬—ß¡’ active infection Õ¬Ÿà„π√à“ß°“¬ °“√
øóôπμ—«¢Õß°“√¡Õß‡ÀÁπ¡’§«“¡À≈“°À≈“¬§àÕπ¢â“ß¡“°„π
ºŸâªÉ«¬·μà≈–√“¬ ·μàºŸâªÉ«¬‡°◊Õ∫∑—ÈßÀ¡¥æ∫«à“®–¡’ permanent
visual deficit ·≈– optic atrophy ‡°‘¥¢÷Èπ ¡’ºŸâªÉ«¬‡æ’¬ß
√âÕ¬≈– 33 ∑’Ë√–¥—∫ “¬μ“¥’°«à“ 20/200

 √ÿª
∂÷ß·¡â°“√‡°‘¥ optic neuritis μ“¡À≈—ß°“√‡°‘¥

herpes zoster ®–æ∫‰¥â ‰¡à∫àÕ¬ ·μà°“√«‘π‘®©—¬∑’Ë√«¥‡√Á«·≈–
„Àâ°“√√—°…“Õ¬à“ß∑—π∑à«ß∑’Õ“®®–™à«¬≈¥§«“¡√ÿπ·√ß¢Õß
°“√ Ÿ≠‡ ’¬ “¬μ“®“°§«“¡º‘¥ª°μ‘∑’Ë‡°‘¥¢÷Èπ‰¥â  ¥—ßπ—Èπ
®—°…ÿ·æ∑¬å§«√´—°ª√–«—μ‘°“√‡°‘¥ßŸ «—¥ À√◊Õ§”π÷ß∂÷ß¿“«–π’È
„πºŸâªÉ«¬∑’Ë¡“¥â«¬Õ“°“√¢Õß acute visual loss ®“° optic
neuropathy √à«¡¥â«¬

μ“√“ß∑’Ë 1  ¢âÕ¡Ÿ≈∑—Ë«‰ª·≈–≈—°…≥–∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬ post herpes zoster optic neuritis

Author, yr Reference Patientûs age Onset after Laterality Visual acuity Optic disc Visual recovery
(yr) rash (day)

Veasey, 1919 4 40 7 Unilateral NLP Normal NLP
Parry, 1943 4 52 24 Unilateral NLP Edema 20/200
Harrison, 1965 4 15 75 Unilateral 20/100 Normal 20/15
Ramsell, 1967 4 78 21 Unilateral LP Edema 20/100
Ahmad, 1969 4 5 28 Unilateral 20/100 Pale 20/400
Monroe, 1979 4 9 14 Unilateral CF Edema CF
Carroll, 1979 4 55 9 Unilateral CF Normal 20/30
Schmidt, 1983 5 73 28 Unilateral LP Normal 5/200
Tunis, 1987 6 19 24 Unilateral NLP Normal CF
Litoff, 1990 7 40 21 Unilateral LP Edema LP
Deane, 1995 8 73 150 Bilateral HM, 20/200 Edema 20/600, 20/80
Menon, 1995 9 48 30 Unilateral PJ Normal PJ
Present study 53 42 Bilateral NLP, NLP Normal 10/200

§”¬àÕ  LP light perception, NLP no light perception, PJ light projection, HM hand motion, CF count finger
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