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A case report: Pupil involving third nerve palsy secondary to ICA aneurysm
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Abstract

Pupil involving third nerve palsies are commonly related to compressive lesions due
to the arrangement of the pupilo-motor fibers of the nerve. Aneurysmal compression can
cause life-threatening complications. Distinguishing between pupil involving and pupil sparing
third nerve palsies are of great clinical importance. We present a 51 -year-old healthy female

complaining of worsening ptosis and painful diplopia for about 3 weeks. Eye examinations
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revealed a complete ptosis, limitation of supraduction, infraduction, adduction, and
complete mydriasis in the right eye. Neurological examinations revealed no involvement of
other cranial nerves. MRI brain and orbit studies were unremarkable. CTA brain revealed a
saccular aneurysm from the right internal carotid artery. The aneurysm was successfully
treated by a clipping procedure. The patient was followed-up for the recovery of third cranial

nerve function.

Keywords: Third nerve palsy, Aneurysm, Pupil involving

Introduction

The third cranial nerve innervates both extraocular muscles (medial rectus, superior
rectus, inferior rectus, inferior oblique, and levator palpebrae superioris) and autonomic
parasympathetic muscles (ciliary and iris sphincter). Acquired third nerve palsies can present
with ptosis, limitation of adduction, supraduction, infraduction and/or pupillary dysfunction.
Pupillary dysfunction ranges from varying degrees of pupil dilation to complete mydriasis.
Symptoms and signs depend on the affected location of the path between its nucleus in the

midbrain and the innervated muscles in the orbit.

On the course in the subarachnoid space, the pupillomotor fibers are located on the
dorsomedial surface and more superficial portion of the third nerve, which are susceptible to
any compressive lesions. The common etiology is an aneurysm arising from the internal
carotid artery (ICA) at the origin of the posterior communicating artery (PCoA) because the
PCoA and third nerve are juxtaposed in the subarachnoid space of basal cistern, prior to the

. . 1,2
nerve entering the cavernous sinus.

The majority of third nerve palsy patients suffer pain from first division trigeminal
nerve distribution, and the patient may complain of pain for months prior to clinical findings.
Thus, if the patient presents with pupil-involving third nerve palsy associated with significant
pain in the ipsilateral orbital or frontal area, it will require immediate evaluation for potential
aneurysms prior to the occurrence of rupture from aneurysm-related subarachnoid

hemorrhage.
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Case Report

A 51-year-old healthy female presented with progressive right ptosis for about 2
weeks. She had new onset of headache, ocular pain, and binocular diplopia for the previous
3 weeks. There was no significant medical and trauma history. The patient underwent
magnetic resonance imaging (MRI) of the brain and orbit at a local hospital before being
referred to our hospital. Initial best corrected visual acuity was 20/30 OD and 20/20 OS.
Intraocular pressures measured 14 mmHg OD and OS. External eye examination revealed a
complete right ptosis (Figure 1). Cover testing revealed a constant 90 prism-diopter right
exotropia at near and distance. Ocular motility examination revealed a complete deficit in
adduction, supraduction, and infraduction in her right eye (Figure 2). Forced duction test was
revealed negative. The right pupil was fixed-dilated, non-reactive to light and without reverse
afferent pupillary defect. The left pupil was 3 mm in size with normal light reaction. Slit-
lamp and dilated fundus examinations revealed no abnormalities of anterior segment and
posterior segment in her both eyes. Neurological examinations revealed no involvement of

other cranial nerves.

Figure 2 shows ocular motility pattern of complete third nerve palsy with pupil involvement.
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This case was diagnosed as an isolated complete right third nerve palsy with pupil
involvement. A review of brain and orbit MRI revealed no compressive intracranial lesions.
Based on the pupil characteristics of this patient, computerized tomographic angiography
(CTA) of the brain was done to exclude the possibility of aneurysm. The CTA brain showed a
lobulated saccular aneurysm measuring 0.4x0.8x0.8 cm, arising from the supraclinoid part of
right ICA with a postero-inferior fundus point (Figure 3). There was no evidence of aneurysm
rupture. The CTA findings in this patient were consistent with the diagnosis of right internal

carotid artery aneurysm.

iCT 256 TUHOSPITAL (CT256 )
Ex: 517 DARIN SILAKHAOQ
it 1964 Apr 15 F 1308132
C: IODINE Acc: 201561215CTG0032
Se: 506/16 .

Im: 8/30

0.0

Mag: 1.4x

0.0kV

0.0 mA

Tilt: 0.0

00s

|d:DCM/ Lin:DCM/ Id:ID .

W:256 L:127 ' DFOV: 0.0 x 0.0cm

Figure 3 shows lateral view of CTA; a lobulated saccular aneurysm (red arrow), 0.4 cm x 0.8

cm size, postero-inferior to the-supraclinoid part of the right ICA.

The patient was consulted by a neurosurgeon and underwent a surgical clipping
procedure. The intraoperative findings showed the aneurysm compressed on the right third
nerve. There were no intra or postoperative complications. The clinical symptoms were
improved. The patient did not complain of headache or ocular pain. On follow-up at one
month, the eye examination revealed complete right ptosis and motility deficit in the same
amount. The author recommends that the patient undergo regular follow-up to assess
recovery of the third nerve function, because the recovery following aneurysmal clipping

takes months to occur.
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Discussion

The third nerve nuclei complexes are located in the midbrain, it projects axons to
form fascicles within the brainstem. After exiting the brainstem, the third nerve travels
adjacent to the PCoA in the subarachnoid space. When entering the cavernous sinus, the
third nerve lies above the fourth and sixth nerves and near the trigeminal and sympathetic
nerve fibers. The nerve then bifurcates at the anterior cavernous sinus into superior and
inferior division before entering the orbit via the superior orbital fissure to innervate the
extraocular muscles and parasympathetic muscle as introduced earlier. Lesions in the
cavernous sinus part and orbital part usually presents with multiple cranial nerves palsies
rather than isolated nerve palsy. Lesions in the subarachnoid part usually present with
isolated third nerve palsy. In the subarachnoid part, The pupillomotor fibers are located
more superficially than the central fibers, making them more susceptible to aneurysmal
compression.B’ In contrast, the blood supply of the vasa nervorum to the nerve affects the
central fibers, sparing the superficial pupillary fibers. The “rule of the pupil” states that
normal pupillary function accompanying third nerve palsy is commonly related with vascular
etiologies such as diabetes or hypertension.4 In  contrast, pupillary involvement
accompanying third nerve palsy is commonly related with compressive etiologies such as
aneurysms. This case also highlights the importance of localizing the anatomy, using the

appropriate imaging in the management of third nerve palsy.

The management of the third nerve palsy varies according to the age of the patient,
the pupil characteristics of the third nerve palsy, and the presence of associated signs and
symptoms. Practically, when a patient older than 50 years of age presents with pupil-sparing
isolated third nerve palsy, we should investigate for microvascular etiologies and observe
closely, because microvascular third nerve palsy usually show improvements within 2-3
months. Neuroimaging should be performed if the patient shows no improvement within
that time period, neurological deficit, or other cranial nerve involvement. When adults less
than 50 years of age present with isolated third nerve palsy, we should investigate for
compressive etiologies and neuroimaging should be performed even for pupil-sparing cases,
because compressive third nerve palsy usually occur in this age range.5 In this case, the
history of progressive symptoms, the pupillary involvement, and lack of microvascular risk
factor, contributed to the immediate investigations. MRI is the imaging of choice to rule out
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non-vascular compressive lesions. In this case, the MRI showed no compressive intracranial
lesions. In detecting aneurysms, the cerebral arteriography (CA) is the gold standard
diagnostic procedure. However, the use of CA is associated with the possible risk of stroke or
death in one to two percent of cases. CTA and magnetic resonance angiography (MRA) are
reliable non-invasive vascular imaging which is safer than CA for detecting aneurysms greater
than 3-4 mm in size.”” Modern CTA and MRA have increased their sensitivities in detecting
intracranial aneurysm.8 The sensitivity for aneurysms above 4 mm is 95% in CTA and 93%-
97% in MRA”" CTA is now viewed as a first line procedure, except in children and pregnant
women should undergo MRA to avoid the radiation exposure of CTA. In the present case, the
clinical presentations do not support a microvascular ischemic cause and the MRI had been
performed to exclude a non-aneurysmal cause, hence this is the rationale for performing
CTA to exclude aneurysms causing third nerve palsy. Therefore, patients whom the clinical

suspicion of aneurysm is high should undergo vascular imaging.

Intracranial aneurysms can contribute from 18% to 40% of isolated non-traumatic
third nerve palsies. Aneurysms involving the junction of ICA and PCoA has commonly been
observed up to a rate of 899%. " Aneurysmal-related third nerve palsy had complete palsy at
1 week in about 66% of cases. It is frequently associated with ipsilateral facial pain in about
64% of cases, which has been attributed to the compression of pain sensory afferent fibers
from the ophthalmic division of the trigeminal nerve that lies within the periphery of the
third nerve. Painful third nerve dysfunction may indicate local compression of the
aneurysm and the frequency of rupture of an intracranial aneurysm has been reported in
approximately 50% of cases. Thus, a third nerve dysfunction requires immediate evaluation
and treatment prior to the occurrence of a subarachnoid hemorrhage in association with
aneurysmal rupture. Fortunately, the unruptured aneurysm in this patient was successfully
treated by a clipping procedure. The patient should be followed-up for the recovery of third
nerve function for several months. Resolution of ptosis is usually the first sign of

improvement, whereas ocular motility and pupillary dysfunction frequently persist.

Conclusion

Evaluation of acquired third nerve palsies depend on symptoms, sign, age, and

underlying systemic disease. The author presents a case of pupil involving painful third nerve
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palsy; which should be considered to have an aneurysm until proven otherwise.

Distinguishing between pupil involving and pupil sparing third nerve palsy is of great clinical

importance for appropriate investigation and further management. Although the MRI was

negative, in light of the manifested clinical signs, the repeated CTA can aid in diagnosis.

Similar to CTA, MRA can detect aneurysms more than 4 mm in diameter. These features

suggest that cerebral MRI should be performed with MRA for the detection of compressive

lesions.
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Intraoperative complications in third-year resident performed

phacoemulsification cataract surgery in Thammasat university hospital
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NANISANEN: RTWUJHQJIH%EJ%QMN@ 156 AU ANMIZUNINGIUTTIINNNITHIAR 31 AU (19.87%) lnaiin
Tuduneu wound construction 1 Au (0.64%) daLAauLnanIRATY (wound leak), funou
capsulorhexis and hydrodissection 21 AU (13.46%) Tnefanuniiin radial tear wee anterior
capsule U429 capsulorhexis, %gumau nucleus removal 7 Au (4.48%) Iagluaine cracking tin
posterior capsule rupture with vitreous loss 2 AU (1.28%) e posterior capsule rupture with
drop nucleus 1 AU (0.64%), Tuwa3 emulsify nucleus tAn posterior capsule rupture without
vitreous loss 4 AU (2.56%), Fupoy irrigation and aspiration of cortex 2 A (1.28%) lagluyag
cortex aspiration LM posterior capsule rupture without vitreous loss 1 AU (0.64%) waglutisg
capsule polishing +in posterior capsule rupture without vitreous loss 1 Al (0.64%), Funou

insertion of IOL lawunewnsndou
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complications) 1% vitreous loss %38 drop nucleus LAATU 3 AuAnLU 1.92% TngyanualinTy
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Abstract

Purpose: To evaluate the complications related to cataract surgery using the

phacoemulsification technique by third-year ophthalmology residents.
Design: Descriptive study

Methods: This study is a retrospective description. The study included all patients who
underwent phacoemulsification cataract surgery by third-year residents and had
complications between April 2014 and March 2015 at Thammasat university hospital. The

residents were given questionnaires to retrospectively report on complications.

Results: 31 of 156 surgical cases (19.87%) involved complications. The number of
complications at each stage were the following; the wound construction stage resulted in 1
case of wound leakage (0.64%), the stage of capsulorhexis and hydrodissection resulted in
radial tears of the anterior capsule in 21 cases (13.46%), the stage of nucleus removal in 7
cases (4.48%), the cracking stage resulted in posterior capsule rupture with vitreous loss in 2
cases (1.28%), posterior capsule rupture with dropped nucleus in 1 case (0.64%),
emulsification of the nucleus resulted in posterior capsule rupture without vitreous loss in 4
cases (2.56%), the stage of irrigation and aspiration of cortex in 2 cases (1.28%), the cortex
aspiration resulted in posterior capsule rupture without vitreous loss in 1 case (0.64%), and
the capsule polishing stage resulted in posterior capsule rupture without vitreous loss in 1

case (0.64%). No complication was found during the stage of intraocular lens (IOL) insertion.

Conclusion: The most common intraoperative complications occurred during capsulorrhexis
and hydrodissection, resulting in radial tears at the anterior capsule in 21 cases (13.46%).
Major complications such as vitreous loss or dropped nucleus occurred in 1.92%, all of which
occurred during the nucleus removal stage. The residents can perform phacoemulsification

with low complication rates.
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ABN3eIN (cataract) ADNITYUVBAAUALAIN (lens) MAREINTTIT Iagamsmaniin
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n1ssnwdenszantudagiuinlanadings fe nsHdalagn1sieauduiinfyueonuasld
WuduiIndien (intraocular lens: 10L) WW1luuny Fdidn1sWIAnnaeds 19U extracapsular
cataract extraction (ECCE) fia nM3iAntieiieiaudnyueen winogeisiaudlinaldiauduion
Wendlunelugeviuiaud, intracapsular cataract extraction (ICCE) fie nMsHndntLaudniinig
YULAL QIVUAUFRBNTIINNA KATNITARILABNTLINAILATUALIANTII1IA (phacoemulsification)
dangaudwiinnyuesnuagldiauduniniieudnliuny Fan1se1dnlagdd phacoemulsification
< | v av v a a o 4 [ ¥ [l < [ [ £
Junishdeilasuanufeununnigaludagdu awnsadidnlaegresiniiwazasndie uideadly
TinweuasUseaunsallunsHIAnNIN F9aU50RANTITENSNGaUsENINNTHIARLATLYNTUADUY DY
N13HER WU LARLKAHARSY (wound leak) LAnN1sANUIAvRIgIsauddIunt (radial tear on
anterior capsule) Lﬁ(ﬂmﬁﬂmmaqqqﬁjuLauéa";uué’a (posterior capsule rupture) WOunaud
WAM1979 (zonule dehiscence) W3BLAANTIIRAUTBILAUALAINIAILUATUNAIVDIA9AT (drop
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nucleus) Tagund JeuwuinnuzuLsIveInzunsndoussninanmsiidaduaessydu -~ Ao
ANMEUNINGOUNTANUTULTY (major complications) NYIARNTgLFe TR (Vitreous loss) vy
HIGIA LW 1AM posterior capsule rupture $9uAYU vitreous loss %38 drop nucleus e
m’;zLmiﬂ%}auﬁﬁmmwl,tﬁﬂﬂaﬂ (minor complications) Wi zonule dehiscence, iris trauma #5®
posterior capsule rupture laglidwu vitreous loss AMgUNINGOUNS 2 Uselan @wnsaialalu

NANLTUNDUVDINITHIAR 198 vitreous loss [HUNMEININgauNfasseinge T981917n 119939109719
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Inelan1zdd phacoemulsification enaniduslilanagiinnngunsndouniuun dn1sanwingInu

[ d‘
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M9IFBUUUANYLTINTTUWT (descriptive study) Tnaiiudayadounas (retrospective) 90
faemnsefldsunisindadensyandaeis phacoemulsification TnsunndUsydndudnydudi 3
Tssmeuiasssumansiadunszifesd Aldtufinnrsindaliluayayuidedmiuduiinmnnisal
(logbook) fivhnstiufinsrsnumsiidnly filheyneldunisdnnsesiaefisinudssienisiie
AMzunsngousen (exclusion criteria) W AanszanaNaUAwme (traumatic cataract) fanszaniidl
amzlauddunielaudindou (phacodonesis or sublaxation) v3an1gdu 9 Mvilmluguassalu
NSHER NMIERGEnsTanarlAIesaaedenIEaNAALSanI1%128 (Alcon, Infiniti; USA) WAk s
9gjfinu temporal YWIALKAKIAA 2.75-3.0 fadwuns Wagevisaud (capsulorhexis) selduiues 27

¢
%39 utrata forceps, hydrodissection #78 balance salt solution (BSS) umau nucleus removal

(%

91931935 devided and conqurer, phaco-chop %38 stop and chop WAILARAILALA aspiration

cortex ¢nY irrigation and aspiration tips, IOL insertion ¢ foldable lens

Baafvdeyaldlvinvvasunuuiuwndusz it iensendeyadoundslusioiiin
Amezuvsndeuszrimiide Tnglissyleunnd lissydedtae Meazidealunuuasuaniliissy
1 Ranmzunsndoussls aluduneuluuvssnisida Tnglunuuaeuany szutsduneunisyinis
Hfnmanszanu 5 sf?umaus Tawn wound construction, capsulorhexis and hydrodissection,

nucleus removal, irrigation and aspiration of cortex Wag insertion of IOL
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doyanldaziiuniiasignisadmilanssau lasan1s3de dlasuniseudaain

kY

ANZAUNTIUNITITETITUNMTILLUAY AzUNEMAnS U INe1aesITUmans audsadn

NANISAN®EN

uugiigianuafidisunsiidanenseanlagunnguseItnudnyduln 3 191w 156
AU LANNNIZUNINGDUTENINHITATINASNA 31 AU (19.87%) lasiiannzunsndoulutunau
wound construction 1 Au (0.64%) FUAALNANIFNT, TUROU capsulorhexis and hydrodissection

21U (13.46%) lawvisnuniia radial tear 983 anterior capsule, Tumol nucleus removal 7 AU
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(4.48%) \nalutig cracking LA posterior capsule rupture with vitreous loss 2 AU (1.28%) uag
LA posterior capsule rupture with drop nucleus 1 Al (0.64%), Tug19 emulsify nucleus LA
posterior capsule rupture without vitreous loss 4 AU (2.56%), Funou irrigation and aspiration
of cortex 2 AU (1.28%) Iaglug9 cortex aspiration 1AM posterior capsule rupture without
vitreous loss 1 AY (0.64%) wagluaiae capsule polishing 1iim posterior capsule rupture without
vitreous loss 1 AU (0.64%) wazlutuney insertion of IOL linunsiinanisunsndeu fuansly

AN5199 1

ANS17 1 WAAINIEENINYOUIULARLTUNDUNENVDINISHIANADNTLAN

YUABUNITHIAA UUAY (%)

1. Wound construction

*  wound leak 1 AU (0.64%)

2. Capsulorhexis and hydrodissection

* radial tear on anterior capsule 21 AU (13.46%)

3. Nucleus removal

* cracking
* posterior capsule rupture with vitreous loss 2 AU (1.28%)*
* posterior capsule rupture with drop nucleus 1 AU (0.649%)*

* emulsify nucleus

posterior capsule rupture without vitreous loss 4 Ay (2.56%)

N

. Irrigation and aspiration of cortex

* cortex aspiration

posterior capsule rupture without vitreous loss 1 Au (0.64%)
capsule polishing

posterior capsule rupture without vitreous loss 1 AU (0.64%)

5. Insertion of IOL 0

* major complications
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Tagtuanunsavinlananeds 1y extracapsular cataract extraction (ECCE), intracapsular cataract
extraction (ICCE), manual small incision cataract surgery (MSICS) #3® phacoemulsification lag
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Tagyaludunoulunisindnnieid  phacoemulsification agL3uannnisldaisuila
(viscoelastic) tiaiataignaidiumniin (anterior chamber) WALHAH1GATUA 1.8-3.0 Haduns LU
guuLaudauviin (anterior capsule) feLduvise utrata forceps vuAUszINL 5 Hadluns uoniile

\audeanangavulaud (hydrodissection or hydrodelineate) fe@151n (BSS) aaneiiialaudnieds

A NIATINYETIUMENT TN 11 2T0uil 1 @nsau - quigy 2559)
G659 : N



a '3 o

unaMuITeinusAuaty

v '
N

ANSANYINILWNTNYBUTULTININISHIRRRBNTLANIALAFULALIDANTIFNIA IRLNNGUTEINUUTUTN 3.

devided and conqurer, phaco-chop, %38 stop and chop WaLAAINNALRA aspiration cortex AYY

irrigation and aspiration tips k@ IOL insertion @sluynunauaunsaiansunndeulansdy
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Tunddeiifunsinuuuudounds (retrospective study) Tnetfudeyaanuuuasuaui
Fnunndusestiudngiuli 3 ftufinsreanunssindilu logbook Tnewuin S1uaugiaeiiin
AMzUIsNFeusEWIMISERaaviun 31 AU 90 156 A (19.87%) lagiin wound leak 1 Au
(0.64%), LAin radial tear U949 anterior capsule Tuvalz capsulorhexis 21 A (13.46%), Tudupou
nucleus removal YUy cracking vin posterior capsule rupture with vitreous loss 2 AU (1.28%)
wag drop nucleus 1 AU (0.64%) LA posterior capsule rupture without vitreous loss 4 AU
(2.56%) Tuaeug emulsify ingucleus, %’umu irrigation and aspiration of cortex LAM posterior
capsule rupture without vitreous loss 1 AU (0.64%) Tuwaug cortex aspiration WagUuy capsule
polishing 1Aim posterior capsule rupture without vitreous loss 1 A% (0.64%) e lbiny

AMzwnsngaulutunau insertion of 0L

1%
Y

TURBUMLAANIERNINFoUNINAGALUN15ANYIL AB N154AA radial tear ¥BY anterior
capsule  NMIZUNINYOUTITULTS LU vitreous loss %38 drop nucleus WiATWIN 3 AUAALTY

1.92% lagsianuninduludunau nucleus removal azwiuledn n15iAm radial tear W94 anterior
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mm@ﬁﬁﬂﬁlﬁﬂ radial tear 04 anterior capsule AUy capsulorhexis  Sitladanatsagiadi
Aendes 19y ANUAUNGIVULHIFNIINNTANL1Y (retrobulbar block) M%@Lwﬁgu 9, WOIUTNAUY
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Spectacle prescription for presbyopic correction among populations

in Thammasat university hospital
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Abstract

Objective: To determine the additional power required for presbyopic correction in the

population visiting Thammasat university hospital.
Study design: Cross-sectional study

Methods: All patients who had problems with refractive error in Thammasat university
hospital during January 2014 to December 2015 were invited in this study. Consent forms
were signed by the subjects. Demographic data such as sex, age, best corrected visual acuity,
and eye medical history were also collected. Subjective presbyopic correction was
performed by adding the plus lens until the subjects can read the short distance Snellen

chart to at least 20/30. The correlation between age and adding plus lens was determined.

Results: A total of 243 subjects participated in this study. The age range that patients
needed to add the plus to correct presbyopia started from 38 years old. The adding power
also started from 0.75 diopters (D). The results showed that the adding of lens increased
according to the age of the subjects, such as in the age range 36 — 40 years old, the adding
of lens was 0.75 D. During 41 — 45 years old, the adding of lens was 1.5 D. The adding power

of lens was increased up to the age range of 76 — 80 years.

Conclusions: Subjects visiting Thammasat university hospital needed to receive presbyopic
correction starting from 38 years old. The adding power of lens started from 0.75 D. and

increased according to the age of the subjects.

Keywords: Presbyopia, Age, Adding lens power
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Practice patterns of retina specialists in the treatment of macular edema

in Thailand
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Abstract

Objective: To perform a survey of the Retina Specialists regarding the practice patterns in
treatment of diabetic macular edema and macular edema secondary to retinal vein

occlusion in Thailand.
Design: Descriptive study

Materials and methods: Questionnaires were distributed to 106 retina specialists via e-mail
during July 2013. Data received from 37 (34.9%) respondents were assessed and analyzed.
Retina specialists were asked about their treatment modalities in diabetic macular edema
(DME) with microaneurysms (MA) within the foveal avascular zone (FAZ), DME with MA away
from the FAZ, DME with diffuse thickening, central retinal vein occlusion (CRVO) with macular

edema and branch retinal vein occlusion (BRVO) with macular edema.

Results: In DME patients with microaneurysms outside the foveal avascular zone (FAZ), the
majority of retina specialists chose macular photocoagulation (59.5%), in contrast, in DME
patients with microaneurysms inside the FAZ zone, retina specialists chose intravitreal anti-
vascular endothelial growth factor (anti-VEGF) injection (83.8%). On the other hand, in cases
of macular edema due to central retinal vein occlusion and branch vein occlusion, most

retina specialists preferred intravitreal anti-VEGF injection (81.1% and 48.6% respectively).

Conclusion: This study showed a variety of treatment methods used by Thailand-based
retina specialists for cases of diabetic macular edema and macular edema secondary to
retinal vein occlusion. The use of intravitreal antivascular endothelial growth factor injections

is the most common choice of treatment in Thailand.

Keywords: Macular edema, Retina specialists, Practice pattern
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<35 18 (48.6%)
36 - 40 11 (29.7%)
41 - 45 5(13.5%)
46 — 50 2 (5.4%)
51-55 1(2.7%)
Anuiiviney
Tsaneunadifinisiineusuunmsusy st 19 (51.4%)
Tsswenuailifinisiinousuunmeusesd 15 (40.5%)
15aneUIaLnNYUY 3(8.1%)
Uszaumsalnisvinauluaiviaesnn @)
0-5 20 (54%)
6-10 10 (27%)
11 -15 5(13.5%)
16 - 20 2 (5.4%)
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ﬁjﬂw diabetic macular edema (DME) 7 microaneurysms (MA) agjuaﬂ foveal avascular
zone (FAZ) Hu dnwyunvdarvnaendeniznisinuilagi’ macular photocoagulation 59.5% way
Bonn1s&unne1ns 27% d@augas DME 7 microaneurysms aglu FAZ tiu dnwunmedanunaenm
\@en352A intravitreal antivascular endothelial growth factor (IV anti-VEGF) 83.8% wag macular
photocoagulation 8.1% @y DME fididnway diffuse 1 InwunngaonLion3san IV anti-VEGF

75.6% a¥ macular photocoagulation 10.8% Fannd 1

40 O Macular photocoagulation
30 @1V anti-VEGF
20 O Observe
10
O Combined laser and IV
anti-VEGF
0

DME with DME with DME with
MA within MA away diffuse
FAZ from FAZ  thickening

dl Y 1% ad ! (% L
AN 1 dnIN153nw1 DME AIYITNIIANE)VNINYUNNYIBAN

INYUNNGA0AN 61.1% LHONMTEUNABINTT WNUAITSNYIMETTNeAUmIngUIe DME § VA
N3 20/40 du 38.9% Fanadionisn1ssnwian Tunsainliddl vitreomacular traction F3nwuwwe
9901 58.3% AA11 vitrectomy siunum Tun155nwn DME 7 resistance Aon155n¥1A8750Ue

1A

38n1389 IV antiVEGF lun1ssnw DME 1y Inwunvdanviaent 47.2% 5endn 3 wiou

] I

v§nudamuanus iy @ 36.1% @onmunnusidusausiasiusn uay 13.9% 1@enisnisin
Tiwvuou d133n133nwlne combined IV anti-VEGF and laser lu DME 1y 72.2% 1&0n IV anti-
VEGF with deferred laser uag 25% idan IV anti-VEGF with prompt laser ‘-T]JﬂiegLLWVlEjmﬁuwam
81.1% Eon333n IV anti-VEGF wagdannenis 13.5% lunissnwifas macular edema 7inain

central retinal vein occlusion (CRVO) d@ulun1s$nwn macular edema #Ana1n branch retinal
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vein occlusion (BRVO) Hudnuwunydaiuiaeni 48.6% Laen3san IV anti-VEGF wag 29.7% Lion3s

macular photocoagulation fsnwit 2

30 @ Macular photocoagulation
25

20 @1V anti-VEGF

15 O Observe

10

O Combined laser and IV anti-
VEGF

CRVO with ME BRVO with ME

A7 2 wanen1s$nwn macular edema i BRVO wag CRVO

WN1930 IV anti-VEGF  Tun135nw) macular edema  #LAnan central retinal vein

. o 4 & asa A S 2 Y S a
occlusion Fnyunndanvl 9em1 37.8% LHonIsanmauaraTLluia 3 s unaIaIntuiansanniy
AUy (pm) wag 40.5% LaenfiansanmiuanuIndunnaansn 13.5% denionisanly

LUUDY LAY 8.1% LANI5aA 6 LhaU

35n1580 IV antiVEGF Tun1ssnw macular edema MAna1n branch retinal vein occlusion

ada A

FnenNda1v1 9981 405 % LAanISaAnfauazAsudueT 3 WOUNSIINNTUNIITAUNNILAIY

9

I 48.6% 1HDNITNANTUIUAMUT NI UFILARSILTA 5.4% L1HonITlUWUYDY way 5.4% L3an3s

M 6 LWHaU HININN 3
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18
16 D aa 3 waunasannilu
WArsaNANNI NN
14
12 o =
B oda NI

10

O35 lsuinou

_; O34/ 6 HdURAMALL

DME CRVO with BRVO with
ME ME

O N & OO ®

A9 3 uanaguiuunsanelulsasig

aAUsY

m3fnu i lunsdsaanisidenissny) macular edema namsEg9URITnYULNNGAI

ety Uszwalnaduasiwsn nsdrsradunisdrisialaenisdsannuiedanlnsin (e-mail) lasu

1 1 v °

nsaInNau U IUIU 34.9% FidaAsut e ialUSauieunIsAIsIadNwz IR et U AsinT Uy

d' = 22 d! =% [} 6 v 1 1
UszimAnauailel 20117 Fuilfmoukuudeuniy 55.4% Inuyunngrengnauiuuasuaudiulvg
91gtiaandt 40 U vihnululsamenuiasuna uwasivszaunisainisinau Tuawivenilidifiv 10 Y &9

wivdnguilenaazdunaiunisld IV anti-VEGF fadundunissnunlussezuasil 3adenld IV anti-

VEGF fusnniu

Jadenevasiinasion1sidenisnissnuivesdnuwunndaanilawn n1salsaneIutauieiud
madentun1sshwlannisvield uazvaeitnisdrnalunisfinuilnislyd IV anti-VEGF Wuenadl
guassAanemuAliIevesfiientidansuseiugunmdiuni uitagtugUlsnguilawisadnla

a

W191938 v lviwnliaunisly IV anti-VEGF ga7udn

Wesanillanoun1sinyl DME Hue1989m1u ETDRS Aald macular photocoagulation Tu

) ' A . 1,2 W aa 1% . Y vy aa
n13shwlungu CSME wiean moderate visual loss ~ wandsa1nfifinisld IV anti-VEGF waalananf
5’5 12 L4 1 ¥l dl 14 . U 5 o 4 U [ U
W unngudulalinisildeuunnld IV anti-VEGF Auninau vinlidagiunisinwn DME €4

nanvaneuaz il gold standard
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Uagiun1s3nwsieds macular photocoagulation uaz IV anti-VEGF unifieuuniign Tu
N155n81 DME 919 3 WUy 1ae macular photocoagulation agfisusinnalunsiiil microaneurysms
aguan FAZ uay IV anti-VEGF feuunndn lunquitdl microaneurysms aglu FAZ uag DME iy

anwaly diffuse

Macular photocoagulation Juisansshw perfused macular edema fiinan BRVO Tog
i visual acuity Aninguilailésnw” auidlesinistn anti-VEGF snldwuin IV anti-VEGF 14l visual
outcome N1 macular photocoagulation agaien” fadu IV anti-VEGF funumdiagylunis
$nw1 macular edema 71AA91n retinal vein occlusion S?fﬂﬁgﬂumju central retinal vein occlusion
uaz branch retinal vein occlusion dnwyuwndanrnaenily Ussmelvedlngidonisdlunisnm
macular edema WASIHINYUNNGA1VI90M1UNEI (25%) §epadan macular photocoagulation

Tun1s5n¥1 macular edema MAna1n branch retinal vein occlusion

< v a

331530 IV anti-VEGF tufidimnumannwane nsld ranibizumab lun1s$nun age-related
macular degeneration (AMD) 1 finmsdemniieudussazina 24 dou” viedaynifewdunat 3
Fouudmdmntu fansanauarusidu’ lunisld v anti-VEGF $nw1 DME dufinnsfnwinudy
nsdannidoudung 3 doundian dufinnsanauanusnfuduld visual outcome fiAnd,
macular photocoagulation aghafien” @l macular edema 7inann retinal vein occlusion
fufinsfnwinsiannieniussesing 6 weuldnai” 91nnnsd1ra Snyunndananvendly
Usnelnetiy Geudenisnsda 2 wuu fe IV anti-VEGF uuy yndeuwduszerian 3 ey ndan
dufinsanmueusangay uasidondefinnsanmuausngaududifuusnaeiivly DME way

macular edema AN retinal vein occlusion

T DME il vitreomacular traction $udneu vitrectomy U8N31NILaA traction LA
Kasie DME Aoan oxygen consumption %81 vitreous Wazdian hypoxia ¥4 retina lngnisifiy
oxygen level lu posterior segment uaﬂmﬂﬂf vitreous collagen arafudiuiifianudutuves
VEGF g4 fatiu vitrectomy 019azéiusslemilu DME filsifl vitreomacular traction e @ve1aidu

= o aM o ! Y] Y  aad Y
Vl']QLa@ﬂIUﬂrﬁiﬂU'] DME WlﬂmaUﬁu@ﬂ@]@ﬂqﬁiﬂﬂqﬂﬁ?J'Jﬁ@us]lnLLa'J

Jodiavesn1sfnwillaunduiuvesineuluuasunursutialey ylvoralaidudnu

vaauuwInalun1sinwvesinuvunndasninivun  wuvasuatuilalaaufianisly intravitreal

triamcinolone (IVT) #slagduiinsldnssnwiaieisi anaaliosnnnissnuinieisaulananinia

way mad1aAetoenIwe IVT 9199z efiflylu macular edema AlilaRTunaaINTNBIRI83TDUY
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d5d

9

msfinwiuandliiuiisumenssnudUaslsagnsunmuinainiumay (OME) iuden
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W’]ELU"Q@GHQ@WUWMﬂ?qﬂﬂaqﬂwaqEﬂUﬂqiLaaﬂaﬁﬂ’]iiﬂ@’]m@QQﬂQLLWWUaWGU’H]@m'ﬂuﬂﬁzLV]?TIV]EJ

wwansdiunggalunnissnwmenisingidiinjuen waslinvuanislunis@eniuensiaiy

LBNE15919949

1. Early Treatment Diabetic Retinopathy Study Research Group. Photocoagulation for
diabetic macular edema: early Treatment Diabetic Retinopathy Study Report Number 1.

Arch Ophthalmol. 1985;103:1796-806.

2. Early Treatment Diabetic Retinopathy Study Research Group. Treatment techniques and
clinical guidelines for photocoagulation of diabetic macular edema: early Treatment

Diabetic Retinopathy Study Report Number 2. Ophthalmology. 1987;94:761-74.

3. Branch Vein Occlusion Study Group. Argon laser photocoagulation for macular edema in

branch retinal vein occlusion. Am J Ophthalmol. 1984;98:271-282.

4. Striph G, Hart W, Olk J. Modified grid laser photocoagulation for diabetic macular edema.
The effect on the central visual field. Ophthalmology. 1988;95:1673-9.

5. Lovestam-Adrian M, Agardh E. Photocoagulation of diabetic macular edema—

complications and visual outcome. Acta Ophthalmol Scand. 2000;78:667-71.

6. Early Treatment Diabetic Retinopathy Study Research Group. Focal photocoagulation
treatment of diabetic macular edema: relationship of treatment effect to fluorescein
angiographic and other retinal characteristics at baseline: ETDRS report no 19. Arch

Ophthalmol. 1995;113: 1144-55.

7. Gillies MC, Sutter FK, Simpson JM, et al. Intravitreal triamcinolone for refractory diabetic
macular edema: two-year results of a double-masked, placebo-controlled, randomized

clinical trial. Ophthalmology. 2006;113: 1533-8.

32

- &
b2, N
Umpes™®

a5

NIATINYETIUMENT TN 11 2T0uil 1 @nsau - quigy 2559)



UNANNIFBUNUSAURTU

wumensinwgtielsaganndauinvesinuunmd a1nven Tuusendlng

8. Ozkiris A, Evereklioglu C, Erkilic K, Dogan H. Intravitreal triamcinolone acetonide for
treatment of persistent macular edema in branch retinal vein occlusion. Eye. 2006;20:13—

17.

9. Jonas JB, Akkoyun I, Kamppeter B, Kreissig I, Degenring RF. Branch retinal vein occlusion

treated by intravitreal triamcinolone acetonide. Eye. 2005;19:65-71.

10. Ip MS, Scott U, VanVeldhuisen PC, Oden NL, Blodi BA, Fisher M, Singerman LJ, Tolentino
M, Chan CK, Gonzalez VH; SCORE Study Research Group. A randomized trial comparing
the efficacy and safety of intravitreal triamcinolone with observation to treat vision loss
associated with macular edema secondary to central retinal vein occlusion: the Standard
Care vs Corticosteroid for Retinal Vein Occlusion (SCORE) study report 5. Arch
Ophthalmol. 2009 Sep;127(9):1101-14.

11. Jonas JB, Degenring RF, Kreissig I, Akkoyun |, Kamppeter BA. Intraocular pressure elevation

after intravitreal triamcinolone acetonide injection. Ophthalmology. 2005;112:593-598.

12. Mitchell P, Bandello F, et al. The RESTORE study: ranibizumab monotherapy or combined
with laser versus laser monotherapy for diabetic macular edema. Ophthalmology. 2011

Apr;118(4):615-25.

13. Michaelides M, Kaines A, Hamilton RD, et al. A prospective randomized trial of intravitreal
bevacizumab or laser therapy in the management of diabetic macular edema (BOLT

study) 12-month data: report 2. Ophthalmology. Jun 2010;117(6):1078-1086.e2.

14. Campochiaro PA. Safety and efficacy of intravitreal ranibizumab (Lucentis) in patients with
macular edema secondary to branch retinal vein occlusion. The BRAVO Study. Paper
presented at The American Society of Retina Specialists Retina Congress, October 4, 2009;

New York.

15. Rabena MD, Pieramici DJ, Castellarin AA, Nasir MA, Avery RL. Intravitreal bevacizumab
(Avastin) in the treatment of macular edema secondary to branch retinal vein occlusion.

Retina. 2007;27:419-425.

16. Varma R, Bressler NM, Suner |, Lee P, Dolan CM, Ward J, et al. Improved Vision-Related
Function after Ranibizumab for Macular Edema after Retinal Vein Occlusion: Results from

the BRAVO and CRUISE Trials. Ophthalmology. 2012 Jul 17.

33

- &
b2, N
Umpes™®

a5

NIasInweTIUAans U 11 adun 1 Wnsiew - dquieu 2559)



UNANUIFBUNUSAURTU

wwminsinwgthelsaganndauinvesinuunmd anven Tuusendlne

17.

18.

19.

20.

21.

- &
b2, N
Umpes™®

O’Doherty M, Dooley I, Hickey-Dwyer M. Interventions for diabetic macular oedema: a

systemic review of the literature. Br J Ophthalmol. 2008;92:1581-90.

Brown DM, Michels M, Kaiser PK et al. Ranibizumab versus Verteporfin photodynamic
therapy for neovascular macular degeneration: two-year results of the ANCHOR study.

Ophthalmology 116, 57-65 (2009).

Lalwani GA, Rosenfeld PJ, Fung AE et al. A variable-dosing regimen with intravitreal
ranibizumab for neovascular age-related macular degeneration: year 2 of the PrONTO

Study. Am. J. Ophthalmol. 148, 43-58 (2009).

Varma R, Bressler NM, Sunfer |, Lee P, Dolan CM, Ward J, et al. Improved Vision-Related
Function after Ranibizumab for Macular Edema after Retinal Vein Occlusion: Results from

the BRAVO and CRUISE Trials. Ophthalmology. Jul 17 2012.

Branch Vein Occlusion Study Group. Argon laser photocoagulation for macular edema in
branch vein occlusion. The Branch Vein Occlusion Study Group. Am J Ophthalmol. Sep

15 1984;98(3):271-82.

34

a5

NIATINYETIUMENT TN 11 2T0uil 1 @nsau - quigy 2559)



1" lugnan L1ATaelia IAAUAUNILATAINAUAT 24 Falag

Aqueous Humor, Tonometers and 24-hour Intraocular Pressure

ugUU A3ENTI8Y

Nuttamon Srisamran

AuddneIne ez lsmenviadanwiereadunes

Advanced Ophthalmology Center, The World Medical Center

UNANED

ANuFuAndulununaIINauAaweIN1Ta51LAZ N2 UI800NVBIET15UT (aqueous
humon)  #ilvaisusgnislugnaiuaziintunasminl wiasidiavtaauluwivesdnsinisnde
aqueous humor udue wiluAIduasIndunuin n15a519 aqueous humor seningiulined
wazilunszuauntsnsdinmiiianuduiuslaensatuaunansinnuessruuaie vessnemegly
wAaz Iy (circadian rhythms) visefisendndedn w1iin1@an1m (biological clocks) Aefiulungulsa

v a =~ A o Y a v v ¥ | [ < 1
GUENLauﬂizm‘wm%uwuwmﬂwLﬂmmwmuammaiaumwuﬂ yoslan w1 10P aglivdududiu
wilswesfisnuviainaeinisidadelsaiudiidluefn ua IOP Aduladeidosiisssgiuseifianise
muaubisasidudhmnegveinissnuluszezens n15in 0P drewasesliefmngay JUsz@nsnm
wiud azminuazlasadedudiuniiunumliunisusediy aufamsinaauiun 24 Flusmlideya
] Y - ¢ o & = 1 DA a v
WINAIINTIA IOP ilanuuwnndiiiesasauied Trewansliiuianisiasunuawes IOP senineiu

FIFIPULANANTY IOP szmningasaainatsiunaznandulugisusassne Jadulselevine

N15I090815ARERULAZNISARMIUNITT N L UTUR B URB LU

Y a

AdAgy: 13rfaiil, Aqueous humor, AUALAT, LATBIDINAINAUAT, N1TINAUAURT 24

CRIET

dorthsumsamafiununing auldlasannagldfunisussiiunnuduaiieislaisuilet
ot mudnyuwnduaz/mielasintesdieluriesnsiaunmdegiae unaihuvesnLiunerun1IngIe
ilidesnnduiv viainseinemagldfusunneannsuiunsin - fuasvateviuenadidany
Tulaeguenq 41 Arudumiesrls? danusuduvdoli? iludefestannadsilunuummed? wagna
nmsnsaildezidulsgleviniedunumdenifidadouaznmsinviunntesiiioda? fuasdumndn
udoalflulavielilenaldaeunudnyuwmdlagnss WenanuluinuilfidulsaiiAeades

Y} o A & 'Y o Y A &8 v oy Y] I i Y o
fuaudunluszesMluuinlaglddmnds waslodududounduluinuin ladelonialunis
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AadelInlazlsun1TInwALTLULY LNELNTIZLALDITILUE0aZIAEN1TATIVINAINAUALAEIDE

LAIE

ANNAUlUgNm1 ALY Waii3undn intraocular pressure (I0P) Hu WuusssuiiAnain
maammﬁagima’tugﬂmsﬁqﬁmqLﬁuﬂ%mmLLazﬁwﬂwmsi’mLﬂuﬁaammﬂiaw (mm Hg) A sfud
Lﬁﬂ%ﬂiumWﬁjLﬁuNaﬁﬂﬂa@JﬂaﬁUE}ﬂﬂ’l’iag’mLLﬁ%ﬂ’]ﬁi%‘U’lﬁlE]E]ﬂsuaﬂﬂ’l‘ifl;’l (aqueous humor) filvaidey
ogn1elugnauaziintunaeniian aqueous humor Wureumanftoglu anterior chamber sl
Fulugavesnszanni (comeal endothelium) fanthvioufnvieiaudni (ens)] wag posterior
chamber [d093570gmsiundsuazinudneiosiium (is) fandide lens)  fidnwaslauasd
drutsznoundietiden (plasma) uAtiUSinaasIondeusursiliauinninnd wu hydrogen
ion, chloride ion, ascorbate wagliil bicarbonate wenNTu U aqueous humor JlUsAu
Hovun fio nuwAiiies 1/200-1/500 vesuSuadinuly plasma Jadeidvinle aqueous humor §i
analanazdieludemeimsinuas sudadusaiitied Taanzunfives blood-aqueous barrier
Tumdnmamilede lusuulusiutmuail@uaiia albumin agjﬂéwﬁ!a waruenaniy dadl
druUszneudy wu growth factors wagleuladdnnaneafin Wy carbonic anhydrase, lysozyme,
diamine oxidase, plasminogen activator, dopamine B-hydroxylase, phospholipase A, 32184
prostaglandins, cyclic adenosine monophosphate (CAMP), catecholamines, steroid hormones
e hyaluronic acid'

Agueous humor a%ﬁqmﬂimqa%’wqﬁagujwé’maajmm (iris) Mi5on3 ciliary processes (11

' [
= o ¥ a

1) Fellanvaraaeivsedundudiunditlugne inanmsiunudiumeauluvesdiy

6

choroid UnAudabunyueaziidnuau ciliary processes aguszunm 80 Yumeriu duniaiiduuiion

3

' (% o
aa A =l a a = U

NFOAULRELIN UTIURIYRN ciliary processes HiilalgadAgyunaaued 2 4u (0wl 2) Ae Fu
¢ v & a2 . . . & ¢ v AV s & A
waanuuendslidednielu (pigmented  epithelium)  wazdulgaasiulunlidfiag (non-
. . . ° Y ¢ v A & a aa v X
pigmented epithelium) siunustugaanuluiiliedn Wuuianiin1sa3ne aqueous humor Uu
! o U 5 U ¥ 1 . . - . . . . 1 {
HIUNTZUIUNITAIATY 3 Tumau duldun active secretion, ultrafiltration wag simple diffusion” Lile
4519159 @13 aqueous humor 9¥gNNAIIINTY inner  non-pigmented  epithelium 111Uy

Y

posterior chamber KugH1UAY (pupil) 11g anterior chamber Wagsyu1EEENIINAKIUNNLTBLEE

Y

Aa o

¥ trabecular meshwork  NidnwMrARIATLNTITIBgATIUMLUNIENgA (DT 3) Taeund
aqueous humor 9ggnasslugnsniade 2.0-2.5 pl/min useg9lsiniu @uUsznauve aqueous
humor Huazin1sIUAsULUaINADATEIENIINITINAAILE posterior chamber t3agluauils anterior

chamber oigngnsamunisniunumarglunszuiunsusudulsenaue aqueous humor &
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Town hyaloid face ﬁuaﬁum (vitreous), RIU04 lens, L@ULEDAYBY irs kA corneal endothelium

wonantudadinsyuiunsiiufududn 1wy dilutional exchanges, active processes tHugu

\\

Suprachoroidal space

Pars plana

Contains fingerlike
projections called ciliary
processes

AWM 1 uansiriaiar Usees ciliary processes NEWM1A1lUANAT 19AIBYUUALMUITDS

ciliary body (CB) Tudwilusesnsn (pars plicata) (Available from: http://www.eophtha.com)

Internal limiting membrane

g ciliary

ted ciliary epithel
Stroma of ciliary process
Arteriole

Venules

AN 2 uansieas 2 YuiiunAau ciliary processes &alaua 4 pigmented epithelium (agdnuuen

@

wazdilnd ) wazdu non-pismented epithelium (eg@uluuazlifiied) ludundeiidodn Ju

fuwmafifinnsadna aqueous humor (Available from: http://www.eophtha.com)
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Trabecular
Pathway

Cornea

Uveoscleral

Pathway Aqueous humor

Schlemm'’s

flow pathway canal

\ / Trabecular ANTERIOR

) CHAMBER
Pupil N
N POSTERIOR

Ciliary CHAMBER

— ody
Aqueous humor Lens \ \

formation Sclera

Suspensory
ligaments

AT 3 LERIRIUULeYes ciliary processes Taludiunileved ciliary body wagyimtinniasig
aqueous humor  tdun9N15IMATEY aqueous humor  (1HuUsEUATANATAAT) WATNITTUIY
agueous humor aaﬂf\]’mqﬂmﬂhuma trabecular meshwork  (Available from:

http://www.eyedolatryblog.com/2015/09/fda-to-review-new-glaucoma-drop-vesneo.html)

Y o

pg1alsiny uwilagiidiardaaulundvesdnsinisudn aqueous humor MuULBY WAluAIY
I3 a & o ! 1% o | a <, ~ a
Wuadetundunudn nsade aqueous humor seringiubiasiinaziiunszuiun1smadianinis
ANUFUTUSIAA T UALAANTTYINUYRITEUUA1Y vessengluudasdu (crcadian rhythms) %3e

[ v 1

M3endnTadn uIRNFInm (biological clocks) mewmndn IOP Husidiglisaiuisafnniuns

L = 1Y 1

WasuuUasilingataniglusile an 10P  9aldusazaisdaludygradniidfyagrmilanye
v < | 1 = a a =) 1 Y o gj
dxouanmauduluniglunn revsvenisanuiaun@nay/mislsaueedisuesnila delu n1s
T 10P dlonudnwunndiadudilinisuestiu deuvesdn 0P AUnAduiinainvate Wy og
%I 6-21 mm Hg, 10-20 mm Hg %30 12-22 mm Hg wiinagdlanuuanansiululuusagsiigm

wilunsannaliufiodn IOP NilAgandt 21 mm Hg Uragiaung

QUszaAYaINITIA IOP
1. WiskanaAmnuauniglumn
2. Wiesrieinaaulsa

3. WERAAULATUSLEIUNANITT NN
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INIAUNUNENFIUS0IN5TUANAMUABIN VSO LUB NAMUNLENTE fiD AUAURT FaUs
atlernisuh 10 lnafauwnndy119msude At-Tabari 1na1989n135A8wInARnTURE9IuATIUle
= v o su a LY & a Y a a o 2 S o @G M Yy
FeovzduiusAvasmsuiuluneull fe nizdeRiudsunau” uinszdund 10P Adaldlasunis

1Y

avdulszdmdoasinate aunseisUaeanissedl 19 il Von Graefe auifumuusniidndu
i3eailoTanusium (tonometer) Tuwihud 1863 (it 4) usedesiloTaarudumimansay
wazdotieldiniowsniunduifu Maklakoff applanation tonometer (AWl 5) %agawéwﬁﬂuﬂ
1885 uaziduidouunsvarsluglsungfusenaufoufsiagtu lusrsnanladedu Ae U 1884
Koller léhFulilanufugnvnangiidmiun failusslonisenisinanudundegunsaiidesdd
msnansensdudanszanailuenan Schiotz Wuiedesinanudundnvianisildndnnisia
ausun Tngldusesnaasluuunszanailunuas (indentation) waziluiien 2 Tu 3 Yarausnves
Amsuil 20 Tuaden Goldmann applanation tonometer Fadupsodiotnanusiunifidelsin
wiusreguviiesimidldgnanduty Fuldlud 1950 wesnduiiteuaudetiagtu uenandu &

n‘d‘ a ] d! e d‘ Y o 3
gUnIUOUBN LU McKay-Marg tonometer Faduduuuuves Tono-Pen wslﬁdﬂusluﬂﬁ]ﬁguu

Tagviald nsiaanususnildeiasdlanvasnsy lidusunsieraniami wagkIun1ssuTes
w1nsgIuInnInsUssinenazlulssinand Alleuldduluaddn e Jaq0u ldwn Airpuff
tonometer (i 6)  Fadwesesianinausumlasllduda waldaudiUenefinszanaiwnu

saa ! b (Y L3

Goldmann applanation tonometer (nwil 7) Fulugunsaiifnegiundesdnugansse (Slit
lamp biomicroscopy) waginlaunisduda usnainiu dilinTesdioTnmuduniLuuiawdnale
A ada [ [ 1 [ 13 I a a Y 1 1 .
wilaninannislunisiawanadsiulutazidumadoniiniiy sndaeg19igu Perkins  tonometer,
. ® ® :

Tono-Pen applanation tonometer (Tono-Pen AVIA -, Tono-Pen  XL), PASCAL dynamic contour
tonometer, ICare® rebound tonometer, pneumatonometer, Diaton transpalpebral tonometer,

® A A A Y v ! A = wa a ° o § v
Ocular Response Analyzer  Lasadilofinaniundiesuusiastindinaaudffavanizmungdnsuly
fugursunnguilidanunsainsieaiesile 2 allausnld vielunstliinlsnvesaulddauiauni

Yo A AN oA ~ = o A A Y R - A )

919l93n 10P Wedudurisiliouiisuiuiniesodu elildrningeiowaz/Miedanuusiugunn
Pu lnglanizegegdlun1siidy widnginadenlumsina IOP agvaneds udiasesleinAinudum
inwunndinlanieiduainawazsiduninsgiulutagdu A Goldmann applanation  tonometer

(GAT)
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AT 4 u@ng von Graefe’s Tonometer (1863) &sldinAnuaunn1uUaanm (eyelid) #3on1917

(sclera) Turauztudlifisnsaniendrmnsunlild (Available from: www.optvissci.com)

A B

PTTITRETARTRNI SRR TAFTA AR TN INATRANE

wlon b e e oL

Ll AR LR L LY LRy LR ER LR T RN R RRN R LN AR RRNRRRL TTTT{TTIT|TTIT

000000000

A7 5 Uana (A) Maklakoff’s tonometer (1885) gunsaiiarufunlumeufiamnsn Weazin
Tldusinmudnauassuaswesgunsaluazeoss Msasuunszanafineeawwienlind e
dosegluinuou f1aniled vemiinuinadinatiunszanmazgnineen dointu  inasiien
vinniiduianssanmdinnaviuasuunseane Unadudulusionnaud e sumses
ﬂimﬂmﬁgﬂﬂﬂﬁwu (B) Maklakoff conversion table 1Junisiuvasnmminuunszanvlmduen
yosiudifignnaiiu antuarlignsves Imbert-Fick luntsuvaseruidanaalidud 0P Tu

Y

neftan (Available from: www.optvissci.com)
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Cangy

AR 6 UERS air-puff tonometer Feinanusualaglidudanayldaniivsneinszanaiunu

(Available from: http://www.synemed.com/canonproducts.html)

a . A = o YY) [y Y
AN 7 wans Goldmann applanation tonometer oo nsgudmsuinaudualulagiy

(Available from: http://gemclinic.ca/about_glaucoma.php)
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1530 10P Wenuunndluusazassiudeidunsin u gauilsvesnaviolurissseziiaidus
A A v & o A = o Y oA vy v ! Y v 1
wilaweuiunaiuneuiua 24 Faluauds fednlvdeyatesunn  wazlianuisaldidudiiunua
IOP PiinsUasuLUasmasaaiuld anlundilu fe A1 I0P NgaavsesiianvesyUlswrazseea
LivsingludrarigUaglunuunmdiduls udinlaendnnis 10P asilunasinnisivaiounes
voumaInglugne fnsasuwdatidnaoaanenaisiunasnasfiu wiluauduasuds 8
Jadunisuendus) Ne1alinansenudeal IOP  lawiuiy sndisgiaudu ensinisiauvesiala nns
- o w 5 = a ! =
mela 130 MIusUL N1500NMAIN1BUNUIZLAY 1ATDIAURIUNTHAlAsNIZU TN 81T
U089 815N 15ATIININIBLAZLUUIANIET NSANUINI0URNAT UpNIINTLeaNagea ANDU

nIoastanfnuInlsELAnALinase 10P Talguiu

soulungulsavendulszamaivianilanvinliniinn1izaivenn1isdudusiu e veslan
w1 10P azluitduludunilsvesiismvionaginisidadelsaiiudddluedn us 0P Aldudadeides
= | =~ - 1% I Y a = o
WesegrufgIiausanvnulakazidudmungveinissnulussuzend nsinnu IOP a8
aunsatigidadelsanedey Yredesiunisiinlsaderuluauliuiinguuas/mseldusenaunissnw

Tugdulsadeiiu esann IOP finmsvuatedalingaiisuazgnasenulaeladunieuents detiu lu

Y

wiazTuduianisundsvesan IOP (IOP fluctuation) Fu 3nn1sAnwmudn luaudnfegsyning 4-5
5a

4, =
UATIANWD

mm Hg %38 3-6 mm Hg uag IOP fluctuation HagiiunTulugUlgfeiuuiany
| Y I o VoG o a & o Ao =
WU Msinal 0P 1Wuaseq Ilurinilstisnainarsiuiiunndeennsia ivieveniideniovauian
° 6 ' ) 7 = ) | ) '
ANGIVD IOP” Anasanves 0P luwsiayiu (peak IOP) 519N 1sHuMwUsvee IOP senineduluug
avau wavlunenseiudin Wedn IOP wateasinaen 24 alus Anudn 9uau 2 Tu 3 vesfUieds
Hurianuatiull peak 10P aglunianduildlivisnaisiu uenaintiu Gy peak 10P lugienansdu
o o 1 4 56 - - DA a vy a o
W30%9U0INTUBUNAULDENEA 91NN1TANYINTL WUl eRnauaulddeiulssianyutag
Tasun1ssnwduszezinaiuiu 20 Jog1eeaiiiad wulen1anaziinmuanyiaaanIns 008190 N
A A o o 8 v O = v VY a
anluaunguilogi 9% war 26% amudiu Al Feeveuunuladn aulddediuieu 1 Tu 3 (26%)
a Yo ) Y & Py a A v | ~ o v a |
Andlasun1sSnwILAdanuandl 91abtesun1suselu I0P Adsluieswe F9inlminnisweasuaalsa
a =3 d' 9 d‘ 1 [ v =3 U [ 1 5 al'
wazgadumsuesiuluiian anfina ety asiiuladn nsin 10P luwsiazasaianflungiam
A 6 = Y] 1 1 1 dl < o:/ gj v = o o al
NTONULWNE 99009n1590A1 IOP  eg1ssatiloaduian 24 dalasdy  arudianudiAyiaziininu

Fuduviadu
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a

wnserhlilsnkgataguas dalu nsinAnuduaiiegnisasuuladuudazauialundngiunie

=)

[

Joyad A1t IgesurenesanInrsen1sildsunlasiiintu lgusenaun1itlads wagildiu

2. iaunuimsdnwanizyana

Y a

Tupnuduass duredefiunneaulilinevaussienisinvideriuluguuuuiindeuiuausly

9

udwedediuudaznquiiinalauazdisiaivesniseangninuananeiuly deldu  n15UsENIs
WasuwUaswasmnusuanlunsaziraiandndulselemisgrauinlunisidensinuetsnsnel sauna

VaMEBReIMINzaNeALALGu lInzaua T mine i el

3. WNUSEENSAINYDINITS NN

v & Y] Ao N 1Y) Y an )
ﬂqiLLaﬂﬂfLVﬁ‘\JU'ﬂULVTUEULLUU%@QQ?W@J@UWWW@JﬂWiLUﬁEJULLU@QG]@EW] 24 ﬂjﬂmmﬂ’gﬁﬂ’li?mnm%gﬂu

'
a

waZHATeIu oI NwNTideautuneg1lugusssn asviliithedladnuasvedlsadoiu

LY [ 1
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o

4. FreUfsulaInganssu

AanssungUledefiniiuraunaranInuisusean  enalnadenufunLagyililsadeAuuga
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Mty MsuTurSentsvinifeafanssundanudsunanil Jseraddiutiglunisauaiiudunt i
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5. Yasnulilalsauneas
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=

nsinwlsafeiulamsyAnan UL MSINTUNIBANAIYBIANAUAT 24 TIlue 919 an
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TuednfinnumensalunisAnfugunsalifielinuldasnsaia 0P  Losithuld (home
tonometry) lifasusulsimenuiawazsununisldiinuszsiu wu Ocuton S (EPSa) dsldwmannis
applanation, Proview Eye Pressure phosphene tonometer (Bausch + Lomb) Faldndnnisnis
wilrhnssusasnaruduneuenm’™ " uafinui gunsaiisaesdaliudiug deifisuiu

ado v

GAT wanNaNUU IUNTUNIAAIEY Ocuton S 89989k 81vaLINSAURENTLANAITENIN9NNSIA IOP
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#ae Tunandenn finisAndu Icare” HOME (nwdl 8) T @sldwmdnns rebound tonometry fiAana
wiugniaesisusn auldldta 0P iedldinetu lideddermneeaniiloniniindouadnuinn
wazliineuduninasn 24 $alusuenaadnl saud ICarer TAOLI (M wdl 9) Fafusuildsunis
Susesmnesdmsomsuazelulssmaanssossnidmiuldluadinem uwigunsaifinanaunvisnuad

gansldlanissusesliledinsu home tonometry

gl flgunsalfiawiiannsatieian IOP linaen 24 Falueildlfadstuayud aneléde
n15A1 SENSIMED Triggerfish” (nwil 10) TugUuuuvesneuumataudfiazainsioriae amsaasls
lonaaanatuazd1elunauid iieaunsald@inuazyifains Ussdriuldnuunasiudalaiuey
Iﬂaﬁlﬂéfm?{mwdwﬁuLﬁaqﬂ%umi’m 0P 53UUYes SENSIMED Triggerfish® 1 Tdmauunaiaudd
%1270 soft hydrophilic silicone silnldudaiie (disposable contact lens) Lagils telemetric micro-

sensor MIneluliiatuiinn1siuag unlaadusouiauednssannIus IS aaIn I ANAILALAIUT?

=

28719MLUBY ALY NSAYULUAIYRNEUTBUMRNYIVBINUNSIWAsULUAIUDY IOP way IOP

a % s

fluctuation (i 11) fa¥udayaraeinaeuunaiaud (SENSIMED Triegerfish® antenna) wgnuly

DAY

'
U ¥ =) =

AnagsounuazSudeyaiieduialuduintuiindeyadannmle (portable recorder) fdufindoyail

Y
(%

spidunmaafudeyanianuanasn 24 9309 WAy 24 FIlusTeyavzgnadaIn portable recorder

Y

a

' o ia ovy w a 12
NIUIZUU Bluetooth VLUEN software ﬁm@@ﬂiaua’ﬂu@@ﬂwf%@a% (Onn 12)

. Y o = { LY . . ® 1 1 o d a
Mansouri et al lavinnsAnwineanu SENSIMED Triggerfish  Wagnui1 ANULLUEITLAA
v v Ko v ] ) S w o Y]
nn1sindlaesldgunsaluasseuviinaliunarsAeud1ed - wanandudidinnudasniy
. ‘:l' Aa 1Y) vax 14 PR ! | ¢
lngianigly generation 1 2 NdMsWwulaTu wargUliearunsanuiemsauldgunsalnaen
o valb cal 1 I3 |
seuetan 26 Tluslan  wensaiilifielseasd (adverse events) 9nn1saduld SENSIMED

. NG PN v oo = Y = D=
Triggerfish #inuynign laun Womune (80%) Fudutiasn danuunsedndesfiauiunans

1 & A

wasniy (82%) egalsfinny wiin SENSIMED Triggerfish® aefiusslomiunnuie unfdslaidy
wnsuanensegnididuninsgiulunisinviniefanulsaderutinlulagtu wasdingnldlunuide
unninflesnndedidnuissznis 1wy s1m1vesgunsallunsin IOP  uagszuuiiums nsld
disposable contact lens N1951891UNAYeLATE TN millivolts (mV, Awfl 13) wazdedld
software  tawizilasiilddilndumioetn 0P (mm  Hg 8nads sudsilagiiu SENSIMED
Triggerﬁsh® 1§¥uiadesmune CE (CE Markings) %QLﬂuuwmsgwuﬁuaq European Union (EU) uwag
oy wilvisminenioldlu 33 Ussimanouglsuld ™™ " widanslilli3unseusfAlildviodvinelaeg

BIAN T THATE U TENAANSFOLIFN
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AT 8 wand Icare HOME tonometer T4 inanusunInasn 24 37lusnusnaddnaikasitnula

(Available from: http://www.icaretonometer.com/products/icare-home-tonometer/)

A 9 uans ICare” TAOTI NA5UNI35UTBIINBIANITOMITHAZEN UL IMAANSTRLLTN

(Available from: http://www.icaretonometer.com/products/icare-ta01)
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Al 10 wana SENSIMED Triggerfish” ﬁawﬁaagjwﬂisﬁmm
(Available from: http://www.medgadget.com/2013/07/smart-continuous-monitoring-of-the-
intra-ocular-pressure-with-the-triggerfish-contact-lens-ga-with-rene-goedkoop-cmo-of-

sensimed.html)

AN 11 kEnsn1sUasuLUaddUTOUNUDINTEAINAIUSIUTOIABYBINTZAINALAL AU 1D

ALY (Available from: http://www.smw.ch/content/smw-2012-13545/)

Sensor
Antenna
Data cable

Recorder

AW 12 wanssEULYes SENSIMED Triggerfish” uazrtaesvazanld

(Available from: http://www.sensimed.ch)
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Fluctuation Profile [mV eq]
w
e =

50
-100
150 M
ey

=300
-350
=400
450 L | L - - L I L |
9:00 11:00 13:00 15:00 17:00 18:00 21:00 23:00 01:00 a3:00 05:00 07:00 03:00
Time [HH:mm]
@ @ @

AN 13 LEAINAT EPAINNITIUASULUAIUDIAUTDUIINTLANATUSIUIDUADITLUINNTLANAT LAZH
Y1e89Ralnwann 24 Fluslunnusa Instivdleduiiadlad (millivolts, mV) wazaiiinainu
HUAUBNUUDU

(Available from: http://ophthalmologytimes.modernmedicine.com/news/product-profiles-3)
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varnnaneviandnesnuilmiiiosq luviesnatn uinimsreauldedrsazidoaniugluiunisdn
Use ¥ wagnsliiedesilonnspiudulseneuiiensitadbuas msusziiiunsiudsuudasmeslsass
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U A 1923 Loawmad wnaud (Estelle Glancy) 21newsiu sawfnea (American Optical) e
ANSURSLAUANA1TULSTR8ADYRANALAAIVDLAUANRIAIUNLN

(%
(Y

Uaa 1959 teawa (Essel)  aadunislugronsioatans Sumesiuduuua (Essilor
International) ldnamaudnanstulssesseludmnduduimannielide wudn3dnd (Varlux lens)
Tuglsy Fauszneude dauildueslnauazuedlndfinhaunn lnsideusorufemmniliaiianauen
Smilasiazdosanueslnaluguading Fuduaudvanetuldsosrevinauunns (Symmetric design)
Tnoflaudmdrouazmunazmilousudfisudldimuaudduilddmivuodndidrdmuluszan
9-11 aselutaudusiazdng Faidaidy Ao vilvinisueaiiuvesniansing (Binocular vision) anad

TAYRNIENIIPIUDY

U a.e. 1965 gilda leudilviaea (Univis Omnifocal) wisaudviangtulisessaluganiaizg

WuwiusnvesUssmeansgamsn

U A.A. 1973 Loadass (Essilon) lakdnaudvatstuliseudoiui 2 109313809 (Varilux) lng
149091 13809 2 (Varilux 1) Teefidnwaziunnansainguusn fe Wuwaudvanetulisossaudaly
. . = & ) Y] ] % | vaa s

auuIns  (Asymmetric  design) Faduniseaniuuiauddmsuaiuias i Wlaldignsvyuaud
willounvuiy [Wunavililanisuesvesmassinaftuwaznindu audgulndlutagdudiulngay

[d a 1
Wuwvuvialiguanns

U a.f. 1988 Sudnsndnaudvanetulisessoviing1sa (Hard) waggans (Soft) vilvigeu
Taausausuilaieaudunsldwiunuusng lnedidunlddmsunesszeznanssniulusingeni

(Soft) warddunlgdmsunesssernanaduaslusinese (Hard)

Y a.e. 1993 n19 eadass (Essilor) wanaudnaraduliseusanyiluiinisussdusssuvns
RRAGIY T,mEJ‘LJ%"UW‘U%L’;mmaﬂﬂé’agqﬁuuazLﬂué’ﬂwmzhjaumm AelAYe 11380 ABUNBIY

(Varilux Comfort) Iagvilvinisiieunuesaaitegszeslndladineay

s

U A.A. 2000 In1sUsulsuaudvanetulisousolasieadaes (Essilor) WAnAUAYLNINTANY

a

wwAdin (Varilux Panamic) Tnewdenmdaideuniios 20% lunisuesdudne  wdsarndu fudn
laudvane ) wisladinisiireuiumesuilddislunisesnuuu inliaiuisausuaiage veataud
waneduldsesdolinuizanfuaniieg veswiuldidu Wy szevdraszninawiufunn (Vertex
distance), yuL8847844IU (Pantoscopic tilt) wagAIUlAUBILiY (Face form angle) fpg1aaud

[y

¥iiadl loun dunsatu lndnsia (mpression Dihedral) wveslsiiuafon (Rodenstock) dudisa

awv ¢

(Individual) vesled (Zeiss) WiTle (Presio) wesiimau (Nikon) 2138n% dndle (Varilux Ipseo) vo9

Loa%ans (Essilor) waglawnand lof (Hoyalux iD) veslgen (Hoya)
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Y A s all v J
Jofvaaudvansvulisouse

Id ca 1 J PPN o Y ¢ =% 1 4 Y Ao J Aa
1. LUUL@UﬁVlIlIlIi@EJG]@I‘L!“UEU%VI&IM@’]EJﬂ’]ﬁﬂﬂ@%ﬁﬂﬁ Fassniaudasstunisouseoluvneni

VB 9ERINAI UL AUE

2. Mlillangmeudaluszeznan (intermediate vision) Wesaniinislasgauvesindaveuaud
nszeglnanndseerlng vilimungdmsumainundesessseenans 1wy n1sues

29ABNNUADT
3. liWAnn wnselan (Image jump)

4. aansandaaudingauiugldudazsela Sendt malulagninesy (Free-form

technology)

Fordevsnaudvanetulisenss

1. Aanmdademeduinaesaud vhldnsuesnmduindidndeddnisiudseedae

2. aedldanlunisuiuimasainlauniu mmumﬁﬁﬂL‘iauﬁwﬂéﬂumﬂﬁﬂ%ﬂLLim

3. seumsnudleifieuiuaudaesiuntoaudeuniidentaien
Tasesadreveaudvanstulisense

Tnssadavonaud|Zsense Sl (1mit 2)

1. Distance zone agfduvuveaud lddmiutesszerlna

2. Near zone agduavenaud Wdmiudesszeglng

3. Progressive corridor  \luduilddmsunessseznany egszning distance fu

near zone

4. Blending region Judwnegiuinwetaud vilinmddnvaziuasdn

e
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wudanetuliseuse

_-———

RICICICIEIRN Sosu druiiltuseszezlng

ALUaNaNanegaue

AUNTUDITEZNAY

ANUDNAUE
ANILaz LU
dunlduasszerlng

AN 2 wandlassasavetaudatetulisesna

Ly

UStngnanaudvangsulisessednvinasemunedydnuninianisen Tan1en1sa saudsen

' [
vYaa s a A

Y a1 v v ea o X & N 1Y Ay Y =%
INDNANE VLTV]N’JLaua I@Uﬁmaﬂ@mﬂmqsﬂuu NWQLLUUWﬂW@JWiﬂﬁ‘UIWLLagLLUUmlmaqﬂquﬂanﬁ LiNEY

o
LY = [

WUULHUNAa89) AU (nn? 3) drudauldladuazsilusesluswasluioiaudidesdosiunasaineds

(% (% L3

=] 1 1 I~ 1 o W a o (Y] ¥ . 1 4
zouiu drulugazidunmasiudmsunisuedlng (Adding power) uwazdydnvalyurasiaud

o 9

(Logo) ausiuniaseg vuiaaudflddmsunsonsdadudiufiavesnls oun

® Distance Reference Point (DRP)

Wusundsinansdanndsauddniunisussszezlina

® Fitting Point (FP)
Jusunsegnssiuiuiinuansni (Visual axis) Tuinunnsgiunss (Primary position)

= Id o | e Yo [y gj 1 1 g,}a v . .
aoL Uil gd s ufiersre2inauInIsdsste (Pupil distance)

® Prism Reference Point (PRP)

[ [ A 1 1% a .
WURLRUITDYATINANTDILAUDIIBY (Alignment reference)

® Near Reference Point (NRP)

[

WWusundsnilamdwesaudlunisuessyezlng
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Distance Reference Point
Fitting Point

Alignment Reference Point

Prism Reference Point

Near Reference Point

AN 3 hanIANDNBIuUauda1eTulssesse (1Y)

ANSAUIANEIEALAZE18ALDE9RINtaNdaaTulSsoase

vuiiuivesaudvatetulisesnelunasituiiagusenaulusie AaulAsgean (Maximum
surface curvature) agA1AIUlAIAEA (Minimum surface curvature) NiRsa1nu lagALlAIUD4

g.// ::’ll -] Y a U o w a .1 -'-NI %4 r-:ll . ..
aaawnuil vnliAnrmMasuuiaudnigauaziosign (Maximum and Minimum  surface

a [y

powers) 38N AAISIVOINURINEN (Principle surface power) #1e819L9U laudnatatuls

a1 o

seusiadunilauuNuRIUSnAms TAmddusnundniosfiga (Minimum principle power, P,)

WU +6.00 laeauwas wazaimaslusnumanuinfign (Maximum principle power, P,) iy

v
A a

1750 laeaumes fatu Ao doeuuiuiia (Surface astigmatism) Uity P,-P, =
(+7.50) - (+6.00) = +1.50 lnoatwes uazdidrduads (Mean powen) Wiy (Py+P,)/2 = [(+7.50)
+ (+6.00))/2 = +6.75 lavouines wiso1a3unan 1Wum Spherical Equivalent Alg Ingatanandes
vuiuifieuldtumidsaenndos (Cylinder power) wazAiduads (Mean power) Wieuldiu

Masanen (Sphere power) UBINURIUTIUTUY (A7 4)
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2, +6.00 lagauined

+7.50 looauwas

A9 4 uansemadtunnundntosnianuazuinfanvasaudvalstulisessouuiulIUTIMME

sUBUUKEAIlATITINUNNURAIvaLauduaneulisessa (Contour Plot)

o W 1 IS

Wesanluudazyauuiuiivesaudvaistulisesdeiarmasaudnliviiiusiunsdan

P a ] [V = o YN = Y g = v cs'
FANYALDUINILLANHINAUATIY JWHUNTTINATRNE) L‘ViﬁqULLa’JaqﬂLﬂULUULVlIau@a']EILLNUWLLﬂﬂQEULLU‘U

'
a

1ASITIVUNURIVBLAUALSENT Contour Plot A dun1nns WAnwangA1nasuadaudluida
Usunad Teeiliduainidunul 15en31 contour line wazlasysulandnsatisavesursluniuainids
VOLAUEMLALTY WU 0.50, 1.00, 1.50 laeauines \Uudy s Contour plot Hazilanwazianiy

° U 3 1 ! =l = < 2 4
dwiulaudusiazsulSsuaiouduaeihioveuaud
sUnuuKandlAsIseULuRvesaudratedulisessie (Contour Plot) wudlaidu 2 wiin fie

1. sUlUULAAIIUAANERLBEN (Astigmatism plot)
LAASDEF LUV AN AN NS NN TALUE (Distortion) In8SEeEMI9TENINEY

contour line WAagLE@UUIUBNAIAINISINNTUYIBIENEALBBY (Astigmatism) (ATWH 5)

2. sUluuKARIMINAIALRAY (Mean power plot)
WAAIDIAILALIURIANANAUNNVDaUE (Add power) N152AUAN9 TANDIANNGIVDLAUA

Punniuluntinayinlinnssenisuesszezlng (N wi 6)
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BETA in degrees
-50 40 -30 -20 -10 0 10 20 30 40 50
L] 1 L] T L] I T | 1 L

i 18
o L - O
¥ T
dl 18
mg.- dS.
o

oL 4 &
o 17
3]

=

ee°efr 1°
Lol lo
&1_

2 4 ©
<8— 8
3 [ 18
2 I 1¢9
3 [ 18

-50 -40 -30 -20 -10 O 10 20 30 40 S50

[

AN 5 UARIFULUULAAINILAIA18RLB89 (Astigmatism plot) YeuaudioadaesjunilsniiAig

anentna +2.00 lepaumasuazArmaaiiuvaaaud (Add) +2.50 laauiwas

BETA in degrees

-50 40 -30 -20 -10 0 10 20 30 40 50

T 1 1T T T+ 1T 1T 1T "71T "7 7
B 18
o L 4 e
v b i
o L -4 ©
7 ?
o L 4 ©
g &
Pol 4 e
D v %
E
c©orFr 1°
%o L {eo
o v -
z - ©
“8r 1Y
81 18
e 1¢
8 18

. 1

-50 -40 -30 -20 -10 0 10 20 30 40 50

[

.:4' o w = s a I ~ Ao o
AINN 6 LLﬁ@QE‘ULL‘U‘ULLﬁﬂ\‘iG\']llﬂ']ﬂ']a\‘lLQaEJ ((Mean power plOt) SU'ENLauﬁL@ﬂ%a@§§u1ﬂu¢1ﬂﬂJﬂqﬂq N

aenbna +2.00 leeaunaswazArmaaiiuvaaaud (Add) +2.50 Taauwas
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A153LA1ZYNNSIDB B UUAINUNAva BauduaneTulisausa

1%

NufvenaudnanedulseededuilmAnanuniuas’ (Aberration) tdsndme onfondnnis
ouNTUNUILBER3TLA (Zemike polynomial series) mnudRryegfidnAamILassERUTiaed
(Second order aberration) e AnaneAdy 8717 WariBed uarAINIININAITERUGA (High order
aberration) fio 1Ay (Coma) way vi3wewd (Trefoll)” Tnsanunsadinszsilianiadosdinszsiny
WA IVDITSNULU-UE S (Hartmann-Shank Aberrometry) Tneliaudnanetulisosnatuazyile
aladludundsfifinaswasuaididivesauduarninosdlusdundaiiiAratonides
(Astigmatism) Tneiavnzlusuvisnsinanadiléueanin (Central viewing zone) fusuvisiilduas
AMNTTEENaN (Progressive corridor)

'
v a

AI0ENITAUILAAIAIUNTINATAAIINTALN Al SnaudnatetulisessdaiiAniasiy
Yodaudiiniu +2.00 laeeunes a1nnisuesseerlnagsverlndmeninueraviiiu 16 wu. Ariee
wigaziimaudsuulawiniu 0.125 laeedined/u. (2.00/16) lunsallduiniliigiunvuia 4 uu.

S 1o w a A 1 = ] ! o
wiszazluAMauaigazildeunlanInTeuuNYesiun fiweua1evesgiua iy 0.125 x 4

= 0.50 lneaumas aaiudailminanunsiwasuialauile (Awi 7)

A9 7 uanslasiiinainnisiiamdsissiulusumisinuuukazaua1regIIum

Y a g &Y v ' . ol
LauauamnafmLauaummulssaﬂma(Progressuve umbilic)

L’s’ﬁJﬁll ﬂﬁ’]ﬂLﬁUﬁ%ﬁ']EJ‘UUlii@EJG]@LUULﬁUVlBEJi“WJ'N"DﬂVII‘U(ﬂiw vlnanusreglng lneaiu

IAsvaaduaNyR AtlavAos fifdmwenaudifinanniuainsye gelnaundszeglnd (Progressive) R

a

ANEITRIINISIeINsEeElnaunsyerlndl Sendn Corridor  length nswasunUasasdn

v

MasveaudnannAINe1Ives Corridor length uuammmmmmeauauﬁlumsmu ylna
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st wesaudiasyilninnniiidnvasdadoanmsieaenidoau Tnefading
(Minkwitz) Tgnuauduiusseninsemdmenaudiuaaisndes Inenuin Measunlaswesa
a1enBe9i1909naNLUININA1TeINIsHBIINTEeYInaunsrezlng (Progressive corridor) 4%
L'viﬁumil,ﬂ?iaut,waqsummmszLﬁmﬁm%’ugiwﬂﬂé’ 2 M’%@L%uﬂugmﬂﬁé’ﬂﬁ A Cyl = 2xA

Add 3958091 NuRUNVDIIAING (Minkwitz’s theorem) Asn il 8

AN 8 WARINEURUNVRITIAING (Minkwitz’s theorem)
a a  fa 6 o w 14 A
N UNVeRIng lannudidgy 2 U8 Ao

1. dn5mslasunlaamaenidemiannduauyfnarsaudvaletuliseudeNiiuay Az
AU R UATRNTY BavEneAud WorMaRiuvaaudiudy Aaendes

AsovusnAfaLNuTUMe

2. dnsnswdsunUaivesAaendesinaniduanyinandaudvatedul Ssossieniinau 9y
MlANgMveuINIsNesnssuslnanseeglng (Corridor length) anas Fsdswavinl

'
a

LUANTY9NNsUaIaInbnaulnandu (Short corridor) YluAa1am L BeaNsaUUaNALTY
I3 5 v 1 . .
nseanuuUlaudnanedulisesna(Progressive Lens designs)

A1590NWUUEUENA18TUL3508MaTUNUNITINSUAS UL AIUDIANNAIUDAUA LA AENEA

¥ a & ' ¥ a [ {
WHUUNURaUE Wnokudld 2 38a (A 9) Ap

1. NMsPRNLUUTEAE15A (Hard type design)

] [ '
caa A a v = [

Wunisesnwuulnelasunlasanansnidesuuiaudninuites 3 limaudnosnuwuuly

N ° A a v Y v i ° I a A P~
NWUESUNINYUSINNITAD lli%ﬁ%ll@ﬂlﬂaﬂ'm\‘i isﬂzuaﬂﬂamﬁumsagium%muwzjq LLALUBDIANU
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wudanetuliseuse

AMIUATUWUAIYDITEAUYBIANEA LD LUURILAaUFDE19TIL5 FeviTsin wiTkarDadedNeut19v99

'
3

¢ 1 o ¥ aa [ = o [y I A <
LauammﬂLme’LﬁlmauammmmLaﬂ PWLRUITATNIUNTDULIUNUYUINLAN

2. M3venLuUtngeni (Soft type design)

Wuniseenuuulaedsunlasmasndesuuiiaudndnuiunn Juiliaudfeenuuulu
anvarliidnuaednnizfie Iszuzusslnauau szozuedlnduauia agludumiangm uiiiiewind
nsasunUassefuresandssuuiaudes st Jvilinndanaz Uadeanaut1euesiauddl

v 5% Py ¢l |
Hoe uadesltiuaudnivualng

ANENYADEIUIN ANE18MLD8NL DY

Y

NM50ONLUUTNATTSA Hard type design N500NLUUTLAYENWA Soft type design

AN 15 wansaudnatetulisessovinansatassingani

AnsUSeuisuanauURvasauduiinasanazstingani
9

N139aNUUUTHIAg13A N1592NUUUTLAYaNA
szgrutlnaning srgidlnauAy
szgriatlndninauazge sevdaslnduauLazen

= o i a a = o i =
NSUAYULURITELAUVDIANEIEANDEIUUNT NMSUAYULURITEAUVDIANEIEANLDEIUY

audidulusgresingn Raaudiduluegratie

wingaudwiugnaenigeaeny wingdmiudmiiasuiaenigedeny

ee

(presbyopia) waziaeltlaudanstu (Bifocal) | (presbyopia) azdalineldlaudanstu

11NDU (Bifocal) 11nau

WLNEANSUNSYNUNA DI EANSEey | WNNZEINSUNITIINaIUTNAe9lta@nenILeg

Tnszozuilaunue Tnalndaduiuiens
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N1500NUUUIRATISA N1500NULUVBRATDNA

Tonalunisususnuinnin TanuautekazUsusie

dmsuaudnanstulisesnasunase lullagtudnluldimuslndusinesaniosonions

'
v a Y A

N1 feanuuuaudlinAiliiidiaenidauaz Amduiinvedaudunfndiuin uaziiten

Y o & a P o A v saaa
T@Laﬂm@ﬁﬂﬂa@ﬂﬁﬁu@uqaaﬂLLUULauaiUNﬂULWQImWLauamﬂwq@

n1sussendnisldiauduanetulisause

=

wielvinisldaudeiatlivssloviaiganazadisanuianelalviuigainld vieasenis
a Y o & A Y oo = | A § v o ) ]
fsandefiiesunssenisiluifindaideunsdsenistu wu ielinsldaemadulanseninslng

o w

vaX & o g v - v 2 v a = o = o
warlnalanvunluvilvatuaigainlnavazlnduavas tudu n1siiasundedndefqgndifey

4 Uszns e 1. @nemiuuIngs (critical vision) 2. argmuuunadn (dynamic vision) 3. N5ue9

ANLREIB@aIn (binocular vision) wag 4. NseAERS (ergonomic utility)

[y

1. aemwuuings (critical vision) Ae msldanemiisesiudesiynlaganiiadussezianu

v =

F999IN15N1TUBUTAUNALAZANIAIUAINI mméwmyﬁmagjﬁﬁwLmiiqmmmwauaués‘ﬁﬂs{’f
o Y = v v v oa 29 v &l a v vy v oA vae v
dmfumsuesssezlnavielng awduiiglnanldiaudnglnatauaieninine dwduiglnanly
wudnglndfianuaieninitsunu suvsszesnaridesiddaluiavdmiuunnaidedd
Aauamesilusreziaiuiug enadedldlaudnoonuuuindmsunisvirnuiuaeuinmes
Jumsianie nsesnuuutaudaiunsaiilalaenisnanamaienideddlegdiusouuanued
LU LANADILANLIAILATIANYANLDLMANTUDE1IUINNTDUUBNVRLAUE YN TAT A WATALIN

TNsaUUDNYDIAUE

2. @weluunain (dynamic vision) Aie nsldaisafidesesaaulvulnalnduses lidesdu
Josnmszeglalunaiuiug nquilanuinnaaiendedisevuenvetaudhinesing
wntn gliiiessaanisuimumiesingviniu esnmsiiuduresemaauiitvaaaud

A a a & 0 8 Yy Yy 9 & a v a . .
wseraenLBesnseutenvenaudvi g liidnwadmenmiluaiug lm3endt image swim
A o v a & 4 Y a ! . . ! v & a
v linndadeiniseunenveuaudlaisenin skew distortion nquildinaniinisiien

ludnanornsivanidlagldiaudniianmasiutas Usinausduluaudnons sty waglv

AIUANKNUTBIAIAER BN TEULDNYB LA R luuAeY (oblique) lvitiaedign
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NsNBININALIIEEDIRT (binocular vision) 9nnsfitaudnatssulisesrelurawsng 1Uu
wiinauues Ao laudiuilouiunitidreuazvnaitinisuyuaudlinudmsunisueddng
wWhanuludszana 9-11 esm vilvieanendesiegveuaudinuluresaudnsasstnadnun
sumunsueslielinisnasnaluLuILeY YINIARaIUEIEAITINITUBININLALINIEAIEDITS
(binocular field of view) anad dadgynll Tutagduanunsaundymlameaudgulninlsd
udydalianuins Ao Wuwaudieonuuudmsuinmivsedrelasianie virldruaue

= = Y 2 a = o ' 19 1 I3 P ] Y
aendusnveuiaudlaegrndudasy Jsandgmisinanla sgalsiniu esandunly

dmiunisueslnddeseanuwuulviegidnlndnuly Fulnailivindundndraignudesiseu

'
1 a

UYDNYBUAUFAUILN AL ANNINAINAIUVITU I lAN1SNanaLelukUILaudlUATULYINAAS

Y

v
Yaa =

Jedimseeanuuulvngdulaglviganngaiu (coresponding point) Tuaudnsaestiedidmas
g liuanasiuuntn Fenin @auuinsluluiueu (horizontal symmetry) &svinlanu

ANUARTUDEL1UIN

N58AER3 (ergonomic utility) nsldsumIulazlaudilidudrAglunisidenlmmnziuiu
Mg Tnendunlduasnnlnauntndminissezunniuly ldasdeanasnniasuiunniveuss

1nd yne 1wy, vesanugilildagdeinasnaiuseann 2 8em winszeenatdunnifiuly

a <

dldoraldarunsanaenaasnlalugamdudriduiivvesaudgean dealu  Felaindsd

sragvneeuiuly defimnszezvneiidu Ae Jldaunsadonnseuwiudnlawazlifenaen

Il vV = A

AN WANdYelEY Ap NMsueITTErnanNlLliARYfLas SOULDNUDLANdLEUALBEINN

v £
= 24

wmnssEEnetenTutne Jymiliazanas Sweslsulimnsauiuwiazynna

LNEITDN9D

Aves O, inventor; Improvements in and relating to multifocal lenses and the like and the

method of grinding same. GB Patent 15,735. 1908.

Orford H, inventor; Manufacture of lenses for spectacles or eyeglasses. United States

patent US 943,449. 1909 Dec 14.

Meister DJ and Fisher SW. Progress in the spectacle correction of presbyopia. Part 1:

Design and development of progressive lenses. Clin Exp Optom 2008;91:3:240-50.

Meister DJ and Fisher SW. Progress in the spectacle correction of presbyopia. Part 2:

Modern progressive lens technologies. Clin Exp Optom 2008;91:3:251-64.
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5. Rapuano CJ, Wachler BSB, Davis EA, Donnenfeld ED, Hamill MB, Randleman JB, et al.
Basic and clinical science course, Section 13: Refractive surgery. San Francisco: American

academy of ophthalmology; 2011.

6. Sheedy J, Campbell C, King-Smith E, Hayes J. Progressive Powered Lenses: the Minkwitz
Theorem. Optom Vis Sci 2005;82:10:1-9.
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Phakomatoses

AnAty Sasfivianing way goll audsh’
e . 1 2
Kittichai Akrapipatkul” and Suthanee sonthirathi

1 a v o a s a 1Y '3
NIAIVININYT AUSLNNEFIENT UNNINUIAUTITNAENT
1 - -
Department of Ophthalmology, Faculty of Medicine, Thammasat University
2 a s
Tssngnuiangtn wdung

ZPhyathai Nawamin International Hospital

Phakomatoses

108 1932 Van der Hoeve Jufin@191 phakomatoses 17l w191nA131 phakos 1Ju
AwIN3N wUad1 mother spot %38 birth mark viunefengueIN1svedlsandonIsianuigIteeiu
algaznatesyuy baun Aavds ssuudszann mafue1ns wasniml Judulsaananannig

v

UFNIIU Wago19il malignant change Tutianmen

Lsavanaadulunguil Usenaudie 3 1sa 3aa181ean1aiiugnssuwuy autosomal dominant
Imedl variable expressivity WulsaffinannanuRaunfives tumor suppressor gene anwauglsaduy
WUU multisystem  tumor 4919 benign  (danandssazildsudu malignant Tunaidewn) wag

malignant lein

1. Neurofibromatosis (Von Reckling-hausen’s disease)
2. Tuberous sclerosis complex (Bourneville’s syndrome)

3. Angiomatosis retinae and cerebellar angiomatosis (Von Hippel-Lindau disease)

mowutull 1937 1adin1s5ulsa Sturge-Weber syndrome 1unlungulsa Phakomatoses
N3DUNANSUTEUI Phakomatosis  waglunieudsseuniinissiulsadusiiuludn laun Ataxia-

telagniectasia (Louis-Bar syndrome), Wyburn-Mason syndrome

lutlaqdungulsa Phakomatoses  F9UsEnausig 6 15ATI9AY U19VITUBIATIUE
Incontinentia pigmenti (Bloch-Sulzberger syndrome), Retinal cavernous hemangioma, Klippel-
Trenauney-Weber syndrome, linear nevus sebaceous syndrome, Rena-Osler-Weber syndrome

wag basal cell syndrome w1lusae
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dnwuzaedlsalungu Phakomatoses e 1unqulsanie neurocutaneous  fisaslsn
INATINAU 2 sruueteny (Bvilaazseuuuseam) lneseslsafiiamils e1aasdu nevi nsardu
a a v a 1 a Y 1 % [ . a a [ 1 [ A
Weeseaddy daneninusindlndiaes, uwnazlsadnazilu tissue wlianedny wu lunaondenluy
angiomatosis retinae %38 neural tissue Tu neurofibromatosis Judy, illasennszdnnsyanelu

5190118 dnazduiteseniiunannwaddegluusmuiu 158077 hamartoma wsau1NWwadRUNR L

Y

WUNUSLIUT 138031 choristoma

Neurofibromatosis

Lﬂuiiﬂmﬂﬁuqmw A1UNBALUU autosomal dominant 73l very high penetrance
(Uszanas 80% wazifiou 100% lu NF-1), high expressivity 1Jungulsavie oculoneurocutaneous
laeil hamartoma 7insegn seuuUszan aidegeu il wazan Usenaumieg melanocyte Way

= a

neuroglial cell 7LAnaN neural crest JedidnwauzidosonmUEUUITE M TANURAUNAIAATUAL

Avfawagnszn lag hamartoma Wa1H3gdNUIUNINTUAINLY DINTTUAAIAINIBI1DNTUAAAIL

[ 1 v & = a < 1Y ey
LNBBU ABUIYLAN VﬁaLﬂ@WQULUUEﬂWmﬂLLa’JﬂIW

Tul 1980 National Institutes of Health (NIH) lafidemnasuus neurofibromatosis aanidu
2 vl lAuA NF-1 (Classic Von Recklinghausen, peripheral variant) Fanulguesnin waz NF-2
(central variant, bilateral acoustic NF) wsgeenguiianuuansieiulusuiugnssy (wid

phenotype overlap fuot), INUNN15I808, morbidity Wazn133n
Y

NF-1 (Von Recklinghausen disease) anenanwuy autosomal dominant it penetrance
gy 100% Jedrenenlidanissesar 50 lng NF-1 gene Hau1afiandn 300  kilobases  F4il
mutation @310 (3 new mutation lausza 50%) pIMsiuanioanvesazasaunsatilulsnil
waneafulawan, auinisalnugnluyszyIng Wiy 1:3000-1:5000, wulugiaeny 2 939 laun 5-
10 ¥ way 30-50 U, ‘1;?\1 2 LNeA 11J'LL(§1ﬂGi'Nﬁu, 3 NF-1 gene locus a§JJ"17‘ll Long arm chromosome 171' 17
(17911.2) fia¥ e Neurofibromin FadulusiufiAeadosiu regulation of cellular proliferation wag

tumor suppression

d195uU NF-2 (Bilateral acoustic neurofibromatosis) a1gm8akuyU autosomal dominant 7
il high penetrance wufiu, gUfin1saiAmYn Wiy 1:50,000-1:120,000, i NF-2 gene locus ag

Long arm chromosome 22 (22g12.2) fla¥9lusiuda merlin w3e schwannomin

W9 NF-1 uag NF-2 gene fiotdu tumor suppressor gene 1@uLAgaiu retinoblastoma
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= =3

NF-1 3 long-term prognosis Anin I@EJ?HLwﬁlﬁﬁﬂﬁgigmammaﬂmu k) optic nerve

glioma wsie1adl life expectancy duasnind CNS tumors, Malignancy, Mental retardation, Severe

seizures

Neurofibromatosis 1 (Classic Von Recklinghausen)

NF-1 wuusenin Uanwy café-au-lait spot, cutaneous neurofibroma, iris hamartoma

(Lisch’s nodule) wag optic nerve glioma

Tun1s38a88 NF-1 AosUsenaumleanuzsalul 2 Totull (mudennas NIH Consensus

Development Statement) lgilin

1. Café-au-lait spot vun 15 s ulU F13u 6 duvisduly Tuglngvsevun 5

uy, Sl 6 sumis Tuidin
2. i neurofibroma Saust 2 Fumdstuly w3edl plexiform neurofibroma 1 Wi
3. 1 freckling UStaad axilla %30 inguinal
4. Optic nerve glioma
5. Lisch’s nodule 2 fumistuly

6. fanuRaunfiveinszgn 8193wy sphenoid dysplasia #3e long bone cortex U

a9 Swnuiivseludl pseudo arthrosis

7. 4 first degree relative

21NFLANIVDY NF-1

Dermatologic features 3 triad Wu café-au-lait spot, fibroma molluscum Wag plexiform

neurofibroma

Café-au-lait spot Uudnvaznsimlannulduesiign Wu flat, sharply demarcated
uniformly hyperpigmented macule wulamsene dvuialaasis 1-2 us. 89 15 wa. dnwule
Aaualin J9uulazeuaiiudulalugag 1st decade, anwaenIg patho Wu hyperpigment Tu

basal layer of epithelium Tngwu giant pigment granule Tu melanocyte

(=1

Freckles 1Jusesn1waiinilavse café-au-lait spot Langfiedidungu 819158031 Crowe

Y

sign wuluusnusnud amdu

s o A a 65 3 o
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ANA 1 hdne café-au-lait spot, Freckles, Cutaneous neurofibroma, plexiform neurofibroma

ANUAGY (Lmdﬂﬁm: Jack J Kanski, from Kanski seventh edition, 2011)

Cutaneous neurofibroma 11 Mixed cell tumors 11310 connective tissue of nerve 1Ju
enlarge cutaneous nerve, Schwann’s cell, fibroblast &g connective tissue ’3u‘] 9199LVUN
&n 18 soft papulonodules luaulngjiith Mi3endn fibroma molluscum, Snus T unds
o puberty wazndsdensss wldlifsadesfuseslsavesszuuUssamaiunas sranuiuiion

Waanmyiliiandannanle

Plexiform neurofibroma  wuls 30% ‘Uaﬂéjﬂ’w NF-1 18u enlarged nerve /ONTOUAIE
thickened cellular perineural sheath fi§nvariisenia “bag of worms” I hypertrophy 83
subcutaneous tissue W@ osseous over growth ﬁﬂﬁgﬂﬂﬂ’lmﬁlﬂulﬂ waz overlying skin il
hyperpigmentation or hypertrichosis & 10% Aatuiluni fnnuduiusiunisiiadoiuls
RAmtfafidl plexiform neurofibrorma 819wusauRU hypertrophy of underlying soft tissue and

bone (regional gigantism)
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Ophthalmologic features

Eyelid wu plexiform neurofibroma #Mildenniuu vinliveutuasnmuunsiuiuiiniianinn
\38n S-shaped ptosis 9zdl bag of worm sensation n1ssnwldaiuisafazineenlanun vinlaies

anBINITNIRMANIWINTIY wazAouenalnaulasn
Conjunctival hamartoma wutdudnweuy Diffuse #se localized neurofibroma
Cornea ®13WU prominent corneal nerve, corneal nodule (neurofibroma)

AadiuasnUnRaUAeIU plexiform neurofibroma lausesna 50% lagnisiindeiu 11

PNANURAUNRAUBY anterior segment development 1A
*  §l embryonic tissue WwaaA1elu anterior chamber
*  anterior chamber angle 1a3gylafine
*  schlemm’s canal W3giaun@ly nislufinisiasey
= .. | . e .
* U compact iris process #3904 anterior iris insertion

= . ! .. LY . Ao e/ o

* U adhesion 5¢WIN iris NU posterior cornea IMNNUNITNUINIVBY ciliary body
uaz choroid viliilAa anterior displacement 984 iris diaphragm \AUATLAY
MIUAI8 peripheral anterior synerchiae %38LAn31A fibrovascular tissue TuUazaud

UM

Lisch nodules musnngalugtaes NF-1 fienguinndn 20 U fidnwaizidusuduyuniogulay
Aoy dwdeslasuddinna wull ins 1 surface uaw deeper iris wulglupviaesdng Sauna
F199) SawskEnaNauds 1w wud1 multiple nodules WWudheazsmesves NF-1 warlirosnuly
NF-2 dnwagnanending iy melanocyte hamartoma fe uniform spindle-shaped, melanin-
containing cells (FnwagAd18AU iris nevi wag low-grade spindle-cell melanomas ) Tlaila

neurofibroma

Choroidal hamartoma wuldUsgana 1/3-1/2 veeiUag NF-1 %Qﬁﬂ%agﬁ posterior pole

v
a o

o1udULRgIsovatef kU LU illbdefined flat lesion Av1nndssluaudsduinia

Usznaume neuronal ey melanocytic components

Choroid nevus w1nwu multiple bilateral  Usinunazidu NF-1, diffuse  plexiform

neurofibroma agnullu diffuse thickening of uveal tract 31nA%1UU neurofibromatous Lag

[

melanocytic element WINTY, neurilemmoma (schwannoma) Faidnwauziu circumscribed,
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amelanocytic elevated mass #3e01anuLdu choroidal melanoma %3 malignant neoplasm

'
A

due)

Retinal tumor Tu NF-1 sindu astrocyte harmatoma Imeazidu nodular, mulberry white

lesion 1US1I8U optic disc

Optic nerve glioma wu3fiAMREURUSHU NF-1 wasuanmsmanveanisgadenisuaaiu
Tu NF-1 fanweauzidu fusiform waz optic nerve Anga 1ag glioma aglmee1919 wazdl malignant
potential vi1ae tissue TndlAss anwugne histo awidu pilocytic astrocytoma TeUsgnaume

glial cell Wag mucopolysaccharide

Benign optic nerve glioma wudeglugUaeiin du aggressive optic nerve glioma wuuee
Tugftheiduglug

10-38% va35thefindiil optic nerve glioma 1Hulsa NF-1, 15-40% vesgtheiindidulsa
NF-1 & optic nerve glioma , Bilateral optic nerve glioma u pathognomnic @usulsa NF-1,

66% voUelsn NF-17ifl optic nerve gliorna «Junssdau intraorbital optic nerve, 10-20% Wuin

tumor involve 9 intracranial compartment pY

9INTUATOINITUAAIUDY optic nerve glioma Lekn Painless proptosis, Optic atrophy,
Reduced visual acuity, Loss of color vision, Afferent pupillary defect #1n lesion e optic
chiasm 2nU bilateral vision loss Wway nystagmus e winAsuluaineg third ventricle 8131in
obstructive hydrocephalus  vlsiiennisuanisue wasaauldonseuls fatuaisinisnsiann

follow up ¢ optic nerve function \ensiam undiagnosed optic nerve glioma
a3V optic nerve sheath meningioma sinwulu NF-2 11nA71 NF-1

ANYUEYDY Optic nerve glioma finsaamuly contrast enhanced CT w38 MRI léiun
Fusiform dilation of optic nerve, Cylindrical form, Kinking of optic nerve, Discontinue or
localize constriction on axial image lng MRI aguans soft tissue lannan CT wadliuseloviluud
M599%1 intracranial glioma @#Ani1, CT Wu the core higher density, MRI WU the core higher

density on T1 sl lower density on T2
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Al 2 wane CT Head: an enlargement of the bilateral optic nerves and optic chiasm, MRI
Brain: fusiform enlargement of the optic nerves bilaterally, with extension to the optic
chiasm. The optic nerves demonstrate isointense signal to grey matter on T1 (and, not
shown, also on T2 and FLAIR images), with contrast enhancement AN&19U) (Wydsfian: David

Spizzichino, from Neuroradiology on the net)

Neurofibromatosis-2 (Central neurofibromatosis)

L\AiN91n mutation 71 NF-2 gene Ul long arm of chromosome 22 &9@519lusAu merlin

dnnulugieTeiunsulatgnaeny 20 neudu

NF-2 mutannas NIH ag@esusenausiy bilateral acoustic neuroma %5edl first degree
relative AU NF-2 $2uffu unilateral  acoustic  neuroma  #3ed 2 Yevesdesaludl louwn

meningioma, glioma, schwannoma, neurofibromasis, presenile posterior subcapsular cataract

WU Cafe-au-lait spots lausenauSosas 60 , w19m3l posterior subcapsular cataract,

retinal hamartoma @2u Lisch’s nodule wulatvies

Unilateral %38 bilateral (wuussnin) vestibular schwannomas @932ia1n1g tinnitus,

hearing loss WaZLAEAIINTIAT

Meningiomas, gliomas, ependymomas Wag other cerebral, cerebellar, spinal cord

lesions 9391115 neurologic deficits, seizures #39WU hydrocephalus L9

Peripheral nerve schwannomas, mixed tumors LWag neurofibromas 2¥381115

peripheral neuropathies (sensory, motor)
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Tuberous sclerosis (Bourneville disease)

'
a aa

lud 1880 Bourneville ladAnwluiaagngandonistnuaziseslsanimvids lvaelsadn

o

Tuberous sclerosis

Tud 1908 Vogt lanmua triad wesn1sitdadelsail laun intractable epilepsy, mental

retardation Wag adenoma sebaceum (facial angiofibromas)

Tud 1920 Van der Hoeve lalsidiasunelsaiifisnindn i Retinal involvement lulse

tuberous sclerosis A8

Tuberous sclerosis flgUAnIsalaugn Wiy 1:15,000 1Hulsafisnenennisiugnssukuy
autosomal dominant il high spontaneous mutation rate Uszaasasag 50 wagdl incomplete

penetrance LLa¥ variable expression WUl gene ﬁLﬁlaisﬁaﬂﬁU‘bﬂagj 2 vila Ao
1. TSC1 gene agjuu chromosome 9934 @313lUsAu hamartin Aunulul 1993
2. TSC2 gene agj‘uu chromosome 16p13.3 a@519lUsAu tuberin Aunulul 1997
Iﬂ&]ﬂgﬂ Hamartin way tuberin \Ju tumor suppressor complex

Tuberin vty Rap 1-GTPase-activating protein &4%18lu cell growth regulation, &
USunaasluanes il o wagnuldluiidugaie wu vaeadenwndluls #avitds pyramidal neurons
uaz cerebellar Purkinje cells vil#iwuil hamartomatous lesions Tu multiple organs lagtanig

A1l @ua9 119l 1o wazen

Tuberous sclerosis Wulungawagyewingiu 1neiy TnToINITHANIMNTEUUUTEAMLRE
nsRanide Inelul 1992 The National Tuberous Sclerosis Association 1614 diagnostic protocol

wuseantdu 3 seau Al

1. Definitive tuberous sclerosis a¥@ail 1 primary wag 2 secondary features %39 1

secondary wae 2 tertiary features

2. Probable tuberous sclerosis az@ail 1 secondary iU 1 tertiary feature %39 3

tertiary features

3. Suspected tuberous sclerosis Aadl 1 secondary feature 38 2 tertiary features
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N o

Diagnosis criteria for tuberous sclerosis complex sl

Primary features

Secondary features

Tertiary features

Facial angiofibromas
Multiple ungula fibromas
Cortical tubera

Subependymal nodule or

giant-cell astrocytoma

Multiple calcified
subependymal nodules

protruding into ventricle

Multiple retinal

astrocytomas

Affected first-degree

relative
Cardiac rhabdomyoma

Retinal hamartoma or

achromic patch
Cerebral tubers

Noncalcified

subependymal nodules
Shargreen patch
Forehead plague

Pulmonary

lymphangiomyomatosis

Renal angiomyolipoma

Renal cysts

Hypomelanotic macules
Confetti skin lesions
Renal cysts

Random enamel pits

Hamartomatous rectal
polyps
Bone cysts

Pulmonary

lymphangiomyomatosis

Cerebral white matter
migration tracts or

heterotropias
Gingival fibromas

Angiomyolipoma : non-

renal

Infantile spasms

Systemic manifestations

TnuR881N5TN (seizure) liteiosay 80 anwuzdniluwuy infantile spasm, repetitive
myoclonic spasms of head, neck, limbs senuldu head nodding with extension or flexion of

trunk and arms
Mental retardation wulduszsnns ¥ vestae

AN Ue98IN15¥NuaE mental  retardation  Win91nN1SH cortical  tubers  wag

subependymal hamartomas #39914L1AA21A Benign astrocytic hamartomas involve basal

ganglia, lateral Wa¥ third ventricle, posterior fossa
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[

ANYAENIARINIL WU facial angiofibromas #38 adenoma sebaceurn LJusiudunsen
theafilavdsudng malar wioas wuld$esas 85 vesfihelsnil Tnednuasn mesineniu
angiofibroma  flwwaUszana 1-2 . uazvlunulutieioifindeusny 9 vau sflvgléda 7 s,
o iegu

Ash-leaf sign %38 Ash-leaf spots u hypopigmented macule %39 patch ﬁﬁﬂwngﬂi’m

uaneineiu Aanelulll sundeunairesquranludnaiunis dvuauana1eiulasaus 1w, auis

yae u.3ulU dnwulanauaiin

Shagreen patch 1Ju fibromatous infiltration wWuUszanasasay 20 veUy anvuzily

Flesh-colored, leathery plaque fiutaas lumbosacral area

Subungual way periungual fibromas WJu small fleshy tumors ﬁasﬂﬁm’%aiau toenails

%39 fingernails
Gingival fibromas wuilu stain outlines dental pits and craters

Visceral features ln angiolipomas 19U renal cysts %38 renal hamartomas, cardiac
hamartomas LJu rhabdomyomas  8uttlulu ventricle seanaiadu aortic 130 pulmonary
stenosis 161, subpleural cysts 819uAN e spontaneous pneumothorax, hamartomas U84

97872261199 WU liver, thyroid, pancreas, testis

19m1 1A angiofibroma 7vsiie lid wag conjunctiva WnwuUf palpebral conjunctiva

9310 pedunculated nodule wagdmuil bulbar conjunctiva Az duusayu@mastouuns

Astrocytic retinal hamartoma %3 retinal astrocytoma wulauinniniseag 50 SUENQJI'J’JEJ
Tnenuiduioudivniuns e1auwuu wieyu translucent, noncalcified agludu nerve fiber layer o

1nd optic disc Fasiosnenanaeidy calcified mulberry like 119 1-2 disc diameter (DD) yuiu
UNT1881INU punched-out areas of depigmentation AA1E ash-leaf 7i peripheral retina
Astrocytic retinal hamartoma i 3 types laun

A. translucent type Wuﬂaaﬁ?jﬂ Hdnway relatively flat, smooth-surfaced uag

translucent aq'ﬁ posterior pole, superficial to retinal vessels

B. calcified, nodular #3® “mulberry” type Tdnwauzidu raised, calcified,

multinodular agj‘ﬁ posterior pole (80% within 2 disk diameters of optic nerve)
C. intermediate type W‘U‘lj’eJEJ’qm
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Al 3 wand Astrocytic retinal hamartoma 3 @fia leuA translucent type, calcified, nodular
o “mulberry” type, intermediate type MUY (Widafiu: Rowley SA, O'Callaghan FJ,
Osborne JP: Ophthalmic manifestations of tuberous sclerosis: a population based study. Br J

Ophthalmol 85:420, 2001)

FFA 9gWU autofluorescence M1u618 late-phase relative hyperfluorescence with

leakage into vitreous cavity

HAWNINFoUMARTUANNILA LAWA vitreous hemorrhage, retinal vascular abnormality

(telangiectasia, neovascularization, exudation), vitreous seeding

Tnginld astrocytic retinal hamartoma dnldvinlWanemginas eniy retinal hamartoma
HuliAAn exudates, retinal detachment, vitreous hemorrhage wag glaucoma 3sAeelnnng
$nwn

anunanvednIsil mortality waz morbidity A AMIzUNINYaUNIENDI MilA intractable
epilepsy, status epilepticus ag subependymal giant cell astrocytoma (SEGA) with associated

hydrocephalus  wazauedufRuaat fie n1gwnsndouniale d@ruanumauqinuls leud cardiac

arrhythmias, congestive heart failure, end-stage lung disease

A155NWN

mnlesunsifdadess asluusglendlunisinviuaznisli genetic counseling fUaeusay
AUAITLASUNTSASI3 CT head wag renal ultrasonography, #1nil exudative retinopathy, vitreous

hemorrhage A13WA15841 laser photocoagulation

o

Genetic counseling tHugsdnfy

* JUaePil tuberous sclerosis gene dlanagenenduludanta 50%
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* WaLLaj%aﬂéﬂwIiﬂ tuberous sclerosis AITUINTIANT germline mosaicism

* mnasaewiveaiUienuinund gnaudaluvesUlsdaileniadulsna tuberous

sclerosis 1904 1% 270 new mutation

Von Hippel-Lindau Disease (Angiomatosis of retina and cerebellum)

wulaluusewns 1:36,000 a18MeALUU autosomal dominant with variable penetrance
Anfuvgsnazyrgneiu Inisin1smeusiy 20-30 U (d19iU neurofibroma  wag tuberous

sclerosis AUlAAILALAR)

AMURAUNRADEN short arm w8 chromosome  3p25-p26 lag#t gene LHuwuU tumor

Y

suppressor gene

WU hemangioma  retina 138171 Von Hippel a1nufianessie 1380791 Von Hippel-
Lindau éﬂwiiﬂﬁﬂmﬁa%%mﬂ cerebellar or spinal cord hemangioblastoma, renal cell

carcinoma, pheochromocytoma 19y renal cell carcinoma Lﬁua’lm&;ﬁwuﬂaﬂﬁqm

Retinal capillary hemangiomas (von Hippel disease) Wulﬁﬂaafjﬂﬁaﬂ’izmmgaaaz 50
Vol

WU CNS hemagioblastoma (von Hippel-Lindau disease) L%u#l cerebellum, midbrain,
spinal cord
nauin1538aaelsa (Diagnostic criteria)

" JusetReuluaseunsudu VHL syndrome saufunu 1 9eludeseliil

CNS hemangioma (#31859381 retinal capillary hemangioma ¢78)

Characteristic visceral lesion U renal carcinoma, pheochromocytoma
" ynldfvseiRauluaseunsaudu VHL syndrome

= §1 CNS hemangioma (11852194 retinal capillary hemangioma ¢ng) 9819ty 2

FLUUI, Y50

= §1 CNS hemangioma (1185984 retinal capillary hemangioma 778) 1 AILALS
39AU characteristic visceral lesion 1 @ (lais2u8s epididymal and renal

cysts)
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National Cancer Institute classification of VHL syndrome lanusngulisisil
CNS Retinal Renal Cell
Type Pheochromocytoma
hemangioma hemangioma cancer
| Yes Yes Yes No
A Yes Yes No Yes
1B Yes Yes Yes Yes
@ No No No Yes

type | \0unguiiliifl pheochromocytoma fiu type Il il pheochromocytoma $ausie

anwauzues Retinal capillary hemangioma wulliussegmneg (Natural history) ¢iail

Stage 1:

Stage 2:

Stage 3:

Stage 4:

Stage 5:

NIasInweTIUAEns U9 11 adun 1 Wnsiew - dquieu 2559)

Preclassical, small capillary retinal angioma Wi small red to gray

lesion with or without feeder vessels

Classical, hemangioma lugjdu Wiy nodule dvundaau Suiiy

feeder Way draining vessel

Exudation, & lipid-rich exudate often in association with enlargement

of feeding artery and draining vein

Retinal detachment #5982n21ANIU internal  limiting  membrane

\An vitreous hemorrhage Wag rhegmatogenous retinal detachment 1@

End stage WU exudates UStaad macula iawdu disciform scar &
secondary glaucoma, persistent uveitis Qiyl,?lamiumt,ﬁu wazLin

phthisis &
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AT 4 uans Retinal capillary hemangioma 7wfu nodule 3l feeder vessels, retinal capillary
hemangioma 7ifl exudation mudv (Lma'ﬁﬁm: Clinical characteristics of ocular angiomatosis
in von Hippel-Lindau disease and correlation with germline mutation. Arch Ophthalmol

117:371, 1999)

Al 5 wans Peripheral retinal capillary hemangioma 7ifl feeder vessels) (meﬁm: Ryan SJ.
Retina, volume one, Basic Science, Inherited Retinal Disease, and Tumors. California: Elsevier

Mosby; 2006)
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A7 6 wARd FFA of peripheral retinal capillary hemangioma luszagsinag el mnudeiu Early
transit frame (12 sec) : filling via retinal artery and hyperfluorescence of hemagioma At 3 sec
later : filling of retinal vein, relatively delayed filling in adjacent vessels (steal
phenomenon)At 23 sec : uniform bright hyperfluorescence of hemangioma) (Lmdﬂ‘ﬁm: Ryan
SJ. Retina, volume one, Basic Science, Inherited Retinal Disease, and Tumors. California:

Elsevier Mosby; 2006)

WU retinal angioma enafideusiAn fiouluzu globular @wmswwin 1-3 DD 1finaIn
collection of capillaries # dilated, single feeder artery ®®nu191n disc wagdl draining vein
nduandl disc dwnndl incompetent capillary walls of high-flow shunt ag¥inlviAa intraretinal
way subretinal exudation, exudative retinal detachment waz Retinal capillary hemangioma 4
vlAAA centripetal subretinal flow %38 steal phenomenon @® Goalunaenidenlnaund

peripheral tumor d@sualvilin perifoveal ischemia 161

A5 FFA QU bright fluorescence early stage @178 leakage uagLiu feeder vessel
Aa . . v v Y] &
1 early arteriovenous shunting lU§sAau tumor Laze1LRUaNEMEUDY steal phenomenon AB

il relatively delayed filling in adjacent vessels

A1591 ultrasound WU acoustic solid retinal mass %138 smooth anterior border whazil

medium reflectivity

N155NWN

11199310 retinal angioma ¥iNlilAn exudation Way retinal detachment 1§ 332519ANS

v
(% v A

INWYT AU

Photocoagulation tvu1gd@115u small (<1 DD), posterior angiomas with little or no

retinal detachment TnaUsulsidu large size (500 lumsow), low intensity, long duration (0.2-0.5
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a =

Jufh) BelufiRaveadiou angiomas Tnewdnidss small spot size and high-intensity applications

W12 IALAA hemorrhage

Trans-scleral cryotherapy LWANNEEINSU larger posterior angiomas, anterior angiomas
w3oilo media Y llau130v1 photocoagulation 1aw apply 2 or 3 freeze-thaw cycles,

encompassing the tumor in ice ball with each freeze
WAL pnadenilu combination of cryotherapy and laser

Photodynamic therapy with verteporfin 138157 selective vascular occlusion

without damasge to adjacent neural structures

#ndl massive retinal detachment $nwlagi5n15WIAR  pars plana vitrectomy + scleral

buckling procedure + endolaser

Prognosis Sﬁuagujﬁu tumor location, size, exudation

Screening protocol for von Hippel-Lindau disease

in affected patient and at-risk relatives

* 9599519Mell wansaalaanemaieslfuisinis nnd
* #9739 direct way indirect ophthalmoscope V!ﬂ"ldJ
* #3533 MRI (%38 CT) brain scan 0 3 U aufitene 50 U vaeandunsiann 5 U

* avndaniwnitesios (ala dewvininle wasdiugew) nnd S CT scan 90 3 U winnu

multiple renal cysts

*  ayalaanie 24 3l vanillylmandelic acid (VMA) Wag metanephrine vlﬂ"fJ

AnguLes
*+ anatumevily uazasetlaanizmses foRnng ynt
* #3739 direct way indirect ophthalmoscope ‘Vyﬁl é'?\iLLGimE; 5 973U (8731915807 fluorescein
angiography Wt Kakog 10 170) 9uiveny 60 T
© avRdaniguYeviad (gla deuvanle uwagdugeu) Nl sauiu abdominal CT scan 910
3 fausony 15 f9 65 T

*  ayetlaany 24 931us 1 vanillylmandelic acid (VMA) uaz metanephrine NNY
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Sturge Weber syndrome

(Encephalofacial or encephalotrigeminal angiomatosis)

Tt 1879 Sturge \JuauusniinudUlenll port-wine stain UsanAsIlUNTNIIAUBINTS
epilepsy, buphthalmos wagil dark choroid Wazaeun Tl 1922 Weber lasieaiuinnuaiu
RaunfAnauoadu parallel streak %30 railtrack sign \Woilu calcification w84 meningeal

angioma

Wuldvsmewasnds N1sanenannIenssuLgEliuude

Ophthalmologic features

9¥NWU hemangioma NUTIAN episclera, conjunctiva, iris, ciliary body 198 WU nevus
flammeus MtUaanA1 wu promonent epibulbar blood vessel ﬁiamalﬁmﬁaﬁﬂﬁqﬁﬂ 8% wazdn
#i facial hemangioma % CN V1Au VZ%WUﬁaﬁuiﬁgﬂﬁﬂ 15% UNSIUWU iris heterochromia 1ag

AU skin angioma ALRANNVNNTIINAITANLVBS pigmentation WaZIIUIU melanocyte

IDANALNU retinal vascular tortuosity iae diffuse choroidal hemangioma Fanuld
Uszanadesas 40 Tnasnaznulunid1aiiendiu hemangioma  #inti Sdnwazidy brishter red
pupillary reflex #38138n71 tomato catsup fundus 1ae choroidal hemangioma Tu Sturge-Weber
syndrome sinay diffuse n3aLiuARIvEs choroid s1emun wazuuuliengaln Tneviluldfinaniy
d190101n1N Wena1nil degeneration 1n15v11818999 choriocapillary %393 fibrous
transformation ¥®9 RPE M'%aﬁmsqzyl,?m photoreceptor, 3 cystoids degeneration, gliosis,
ossification, serous detachment Wag secondary glaucoma @7UN157M5739 B-scan gy diffuse,
highly echogenic thickening of choroid anwagneswe1dInewdu thin-wall vascular channel
lined #8 endothelium 1agdl thin intervascular septa U918y capillary hemangioma

1198 mixed form

Dermatologic features

Hnile 4 facial angioma %39 nevus flemmeus %58 port wine stain Fatnnudausiin wu
1¢8e¥ovaz 0.3 uavifiuddniu Weergundu Tnsunfaezdvumdy naldans wazdnifindumiy
distribution ¥e4 trigeminal nerve uuIWT 1 uaz 2 (Cranial nerve, CN V1 uaz V2) wagsinlaidy
midline V95183 facial hemihypertrophy AMUIAEAUATE UNNT188198IUUIEDS oropharynx Wag
upper cervical nerve anwaegmane1sInendu dilated blood-filled spaces separated by thin

fibrous septa Tu dermis wag subcutaneous tissue
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2UN CN V1 9gianudeslunisd intracranial involvement wagdwui CN V1 AU V2

Fiu aglanudssdunisdudefiugs

CNS features

WU leptomeningeal racemose hemangioma #3® leptomeningeal capillary vascular
malformation ¥111#LARBINNT seizures wag contralateral neuromuscular weakness Wag
hemangioma 8%812vMLAA cerebral cortex atrophy 19 wagiin progressive calcification U4
nasadonlu brain parenchyma @u occipital, parietal, temporal, frontal lobes tag cortical
gyri vlsnsiuidu railroad track pattern ;:Jﬂ’sslﬂfjmfﬁﬂﬁ mental retardation $9UA18Y WID

WawIN13t1 weinssuwlanale

AT 7 wans Skull X-ray of SWS : typical tram track calcification of pial angioma (uwnasiiun:
Weber FP: Right sided hemi-hypertrophy resulting from right sided congenital spastic
hemiplegia, with a morbid condition of the left side of the brain, revealed by radiograms. J

Neurol Psychopathol 3:134, 1922)

m‘wﬁ 8 amsPort-winestain (Lma'ﬂﬁm: Alexander K. C. Leung, MD and C. Pion Kao, MD.

Consultant: Volume 44 - Issue 7 - July 2004)
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AT 9 uan leptomeningeal capillary vascular malformation, MRl : an enhancing pial

angioma ANA1FU) (Wwdsiian: Tallman B, Tan OT, Morelli JG, Piepenbrink J, Stafford TJ,

Trainor S, et al: Location of port-wine stains and the likelihood of ophthalmic and/or central

nervous system complications. Pediatrics 87:323, 1991)

n1sindeiiu \inld 2 91981y fie early-onset/congenital-type wag late onset lasdinaln

A NAADTAY A9l

A155NWN

NIasInweTIUAEns U9 11 adun 1 Wnsiew - dquieu 2559)

Abnormal angle development 9199uilu poor develop sclera spur, thickening
of trabecular meshwork, anterior iris insertion, chamber angle malformation,
incomplete development of Schlemm’s canal, persistent embryonic

mesodermal tissue TUUnillalgavasmuni
1N19LLTUBY episcleral venous pressure 90 sclera angioma

Abnormal vascular formation vil#@319 aqueous 11AAIIUNR %38 component

analy linnsivallsuwes aqueous Raunid

Hemorrhage 910 choroidal hemangioma ilAn retinal detachment &
forward displacement %84 lens-iris diaphragm Ain angle closure glaucoma

AU

uilanmzatenien
) X o
INYINNITAYAVLNY

il small secondary RD Shw1laes laser photocoagulation
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*  ¥1ndl extensive RD $nwlaeds PPV and laser
External beam radiology or plaque radiotherapy with total dose of 20-40 Gy
* Dermatological laser therapy uAla facial nevus flammeus

* 1135 glaucoma D1ATUAUMBELIAL aqueous outflow WIB81aA aqueous
formation wasinlanaliAnen 919R9in155NW e AsUNLLAL LU goniotomy,

trabeculotomy, trabeculectomy, laser trabeculoplasty

*  msshwensinsualelden wnlulanas1anansann1sSnElagnIsHIae

Ataxia-Telangiectasia (Louis-Bar syndrome)

JulsafidneneansiugnIsuwuy autosomal recessive lnaRnun@il ATM gene (ataxia-
telangiectasia mutated gene) aguJ'U‘u chromosome 11¢22.3 Fsasslusauniiaiuneitasiunis

oL DNA LAYNITAIUAN tumor suppressor genes
Jungulsansszuuyszamdiunans lnsianiz cerebellum, v13a7, Avids wagszuy
piiAufiusenig deUanisalauynvindu 1:40,000

Qﬂaaazﬁmmuﬁummu truncal ataxia \{BLSNFALAY M1UAY dysarthria, dystonia,
choreoathetosis  Layazll Progressive deterioration of motor function auyinl#dl serious

disability luiisey 10 Y
il variable of cellular & humeral immunodeficiency Wwagil recurrent respiratory tract
infection FulnduanmsuainisdedinvesUaelule adolescence %30 young adulthood

flomainuzisslagendtauund Tneanie lymphomas wag leukemia

9ININAALAYIVDIAU ocular motor abnormalities @A poor ability to initiate
saccade with preservation of vestibulo-ocular movements, head thrusts, strabismus Wag

nystagmus # telangiectasia 91 bulbar conjunctiva ﬁﬂWU@EﬂJ“ﬁ’qu 3-5 Y
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AMA 10 telangiectasia 7 bulbar conjunctiva (Lma'ﬂ‘ﬁm: Mark J. Greenwald, MD. American
Academy of Ophthalmology)
Incontinentia Pigmenti (Bloch-Sulzberger syndrome)

I d' d’ v v a v 1 I 1y d'
L‘UUIiﬂ‘V]LﬂEJ’J‘U’ENﬂUN’JWUQ F2UUUTLAINEIUNAN ‘Wu LLaZNINIMI L‘IJ'lJIiﬂVI’W\‘I‘W‘NﬁqﬂSiiIV]
f18M0ANTg X-linked dominant Taetinain mutation of NEMO (NF-kB essential modulator)

gene UU chromosome 11 band Xg28

[ a C [ = a ' a
ANWALUUNINUL WULUUY erythema, bullae kazdl verrucous changes WagazUALUN ABUNE

LADE A

N95¥UUUTEEM 98WU microcephaly, hydrocephalus, seizures, mental deficiency wule

Useuned 1/3
197U WU Dental abnormalities (missing and malformed teeth) wulduszanu 2/3

é’ﬂwmzﬁuq AD19NU Ton alopecia, scoliosis, skull deformities, cleft palate iag

dwarfism

1901 WU proliferative retinal vasculopathy, abnormal arteriovenous connections,
microvascular abnormalities, neovascular membranes, total retinal detachment uag
retrolental membrane formation (pseudoglioma)

N155NWN

apply photocoagulation %38 cryotherapy 1Ufl avascular peripheral retina

NIasInweTIUAEns U9 11 adun 1 Wnsiew - dquieu 2559)

&
b2, N
Rt



unaMunuyIvINIg

Phakomatoses

Racemose angioma (Wyburn-Mason syndrome)

\Ju nonhereditary arteriovenous malformation (AVM) v89suagsyuuUsyamalunans

d' % 1 . . N .
91n57nU 1A seizures, mental changes, hemiparesis, papilledema

Racemose angioma eiidnwazidu markedly dilated and tortuous vessels that shunt
blood flow directly from arteries to veins @slainuingl leakage d@1msuinn avnuidu retinal
arteriovenous communications ®19LANNNIELNIAGBU intraocular  hemorrhage, secondary

1%
neovascular glaucoma 161

[y

fifuusdnuazaes AVM Ainulu retina eonidu 3 nqu

ﬂqmﬁ 1 Interposition of abnormal capillary plexus between the major vessels

fnliuanao1nis wazdinluwu AVM Tuaues

ﬂq:u‘ﬁ 2 Direct arteriovenous communication without interposition of capillary
or arteriolar elements Jsdidenlnalinvasaldena1un 812 lALAR

localized edema %39 intraretinal exudation %3® hemorrhage &nwuy
dilated vessels awAanY retinal capillary hemangioma ﬂduﬁﬁﬁﬂiﬁwu

AVM Tuauag

nau7 3 ¢l retinal AVM n3g1e93lU dndl visual loss wavdnid AVM Tuasesie

A 11 uans markedly dilated and tortuous vessels, no leakage (Lméﬂﬁmgﬂ Ryan SJ. Retina,
volume one, Basic Science, Inherited Retinal Disease, and Tumors. California: Elsevier Mosby;

2006)
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N9 & skin change Taiunn p1anutdu small facial angioma ¢

NNTEUUUTEAIN ASIINU Spontaneous intracranial hemorrhage 910 vascular anomaly

Tu midbrain

M35nw lnenluliinissaw eniulinizunsndeau Wy persistent vitreous hemorrhage
SnwlaeNsia vitrectomy  %#38%1ndl retinal  hemorrhage  Wag edema  ABYWAITU laser

photocoagulation

Retinal Cavernous Hemangioma

NUSNWULUDS cluster of dark intraretinal saccular aneurysms filled with venous
blood u3al3unin cluster-of-grapes  waziiududuvensindenunsann plasma-erythrocytic
separation 138n31 pseudohypopyon #nil white or gray membrane ﬂqmuﬁaulﬁmaﬂ vends
9190399V simultaneous subratinal, intraretinal and preretinal hemorrhage Laga1aNUTAY

cutaneous and CNS hemangioma

AN 12 hAna

A. Cluster of dark red vascular saccules lUnudmiswes superotemporal branch

retinal vein @31 white tissue Lansds gliosis

. . ] .
B. Laminar venous phase angiogram t#u abnormal retinal venous channels

passing through largely hypofluorescent lesion

C. Full venous phase frame Wit filling in many vascular saccules
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D. Late-phase frame Wi hyperfluorescent capillaries of many component

saccules of lesion, attributable to plasma-erythrocyte separation

(Lma'dﬁm: Gass JDM. Fluorescein angiography: An aid in the differential diagnosis of

intraocular tumors. Int Ophthalmol Clin 1972;12:85)

Fluorescein angiography WU autofluorescence of gray-white epiretinal membrane
overlying tumor, aneurysm fill slowly and incompletely up to 30 min after injection, fluid

levels without leakage within lesions

Ultrasonography 2wy A-scan 31 high initial spike and high internal reflectivity wag B-
scan WU irregular surface, large internal acoustic density, absence of choroidal excavation.
N33

Retinal Cavernous Hemangioma liAssfin1saeneuun isiia lipid exudation %30
severe vitreous hemorrhage aglin1ssnwLiledl vitreous hemorrhage agvin photocoagulation
%39 cryotherapy Wag#1n nonclearing vitreous hemorrhage TR0 vitrectomy

Klippel-Trenaunay-Weber syndrome (Parkers-Weber syndrome)

LAn91n combined capillary, lymphatic, venous malformations uwazsiniAgIUeeiy

varicosities kag limb enlargement &sd@ulug.uin lower limb lag syndrome %l triad fie
IS =
* TduusseguluBauuun
*  fnaeniionvanfiseiydtiay

* 1 local hypertrophy 983 bone Way soft tissue

gﬂﬁlﬂf AMNLERAY lower limb enlargement (Lméaﬁmgﬂ Vikkula M, Boon LM, Mulliken
JB, Olsen BR: Molecular basis of vascular anomalies. Trends Cardiovasc Med 8:281, 1998)

g
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M1919 1 La@as Pediatric Ophthalmology and Strabismus (Lma'ﬂﬁm: Pediatric Ophthalmology

and Strabismus, Basic and Clinical Science Course, section 6. San Franscisco: American

Academy of Ophthalmology; 2011-2012)

Condition

Neurofibromatosis
(von Reckling-
hausen disease)

Tuberous sclerosis
(Bourneville
disease)

von Hippel-Lindau
disease (retinal
angiomatosis)
Sturge-Weber
syndrome
(encephalofacial
angiomatosis)
Ataxia-
telangiectasia
(Louis-Bar
syndrome)
Incontinentia

pigmenti (Bloch-

Sulzberger
syndrome)
Wyburn-Mason
syndrome
(racemose
angioma)

Description
Occasionally congenital,
widespread hamartomas of

peripheral nerves and tissue
of neural crest derivation

Variable mental deficiency,
seizures, and adenoma
sebaceum

Retinal angioma supplied by
dilated tortuous arteriole and
venule; may be multiple

Capillary hamartia (nevus
flammeus) of skin, conjunctiva,
episclera, and/or uveal tract,
and of meninges

Progressive cerebellar ataxia,
ocular and cutaneous
telangiectasia, pulmonary
infections

Cutaneous; dental, central
nervous system, and ocular
changes

Retinal and midbrain
arteriovenous (A-V)
communication (aneurysms
and angiomas) and facial nevi

Associated Ocular Condition

Neurofibromas of eyelid and orbit,
uveal melanocytic nevi, retinal
glial hamartomas, congenital
glaucoma, optic nerve glioma,
absence of greater wing
of sphenoid with pulsating
exophthalmos

Angiofibromas of eyelid, skin; glial
hamartomas of retina and optic
disc

Retinal exudates, hemorrhages,
retinal detachment, glaucoma

Glaucoma (especially with upper
eyelid involvement by nevus
flammeus)

Conjunctival telangiectasia,
anomalous ocular movements,
and nystagmus

ROP-like vasculopathy may
progress to retinal detachment
and retrolental membrane
formation

A-V communication (racemose
angioma) of retina, with vision
loss depending on location of
A-V communication

LBNE15D19D9

Associated Conditions and Risks

Similar hamartomas of central
nervous system, peripheral
and cranial nerves,
gastrointestinal tract;
malignant transformation
possible

Adenoma sebaceum
(angiofibromas), cerebral glial
hamartomas

Cerebellar capillary
hemangiomas, malformation
of visceral organs

Diffuse meningeal hemangioma
with seizure disorder,
hemiplegia or hemianopia, or
mental retardation

Dysarthria, coarse hair and skin,
immunologic deficiency, and
mental and growth retardation

“Splashed paint”
hyperpigmented macules,
microcephaly, seizures, and
mental deficiency

A-V aneurysm at midbrain;
intracranial calcification

Transmission

Autosomal
dominant

NF1: band 17q11.2

NF2: band 22q12.2

Autosomal
dominant,
bands 9934,
16p13.3

Autosomal
dominant,
3p26-p25

Sporadic

Autosomal
recessive,
chromosome
11922-23

X-linked dominant

Sporadic

1. Pediatric Ophthalmology and Strabismus, Basic and Clinical Science Course, section 6.

San Franscisco: American Academy of Ophthalmology; 2011-2012.

2. Retina and Vitreous, Basic and Clinical Science Course, section 12. San Francisco:

American Academy of Ophthalmilogy; 2011-2012.

3. Jack J. Kanski MD MS FRCS FRCOphth, Kanski Clinical Ophthalmology; seventh edition;

2011

4. Ryan SJ. Retina, volume one, Basic Science, Inherited Retinal Disease, and Tumors.

California: Elsevier Mosby; 2006.
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10.

11.

12.

13.

14.

15.
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Yanoff M. Ophthalmology, third edition. Philadelphia: Mosby; 2009.
Friedman. Review of Ophthalmology. Philadelphia: Elsevier Saunders; 2005.

Bruce H. Disease of the Eye & Skin, a color atlas. Philadelphia: Lippincott Williams &
Wlikins; 2004.

Wahab A. Sturge Weber Syndrome : A Review. Bombay Hospital Journal, Vol 50, No 1,
2008.55-8.

1IN dednwumduiauszinalve 9. G5 yIvenanuaza. NLNN2546.

Rowley SA, O'Callaghan FJ, Osborne JP: Ophthalmic manifestations of tuberous sclerosis:

a population based study. Br J Ophthalmol 85:420, 2001

Webster AR, Maher ER, Moore AT: Clinical characteristics of ocular angiomatosis in von
Hippel-Lindau disease and correlation with germline mutation. Arch Ophthalmol 117:371,
1999)

Vikkula M, Boon LM, Mulliken JB, Olsen BR: Molecular basis of vascular anomalies. Trends

Cardiovasc Med 8:281, 1998

Tallman B, Tan OT, Morelli JG, Piepenbrink J, Stafford TJ, Trainor S, et al: Location of port-
wine stains and the likelihood of ophthalmic and/or central nervous system

complications. Pediatrics 87:323, 1991

Gass JDM. Fluorescein angiography: An aid in the differential diagnosis of intraocular

tumors. Int Ophthalmol Clin 1972;12:85

Weber FP: Right sided hemi-hypertrophy resulting from right sided congenital spastic
hemiplegia, with a morbid condition of the left side of the brain, revealed by radiograms.

J Neurol Psychopathol 3:134, 1922)
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mavageulagegaudsuuntndsaduam 2 wii wudssy

nauUNAgau NANAFU

i

Questions:

1. What are positive findings?
2. What is the mechanism of this diagnostic test?

3. What is the most likely diagnosis?

NIaNInWeTIUAENT UM 11 adun 1 Wnsiew - dquieu 2559)

&
2 o\
=

801-59_in.indd 89 6/16/16 2:38 PM



Useurnatin (Photo Quiz)

wasUsauAalin UM 10 adun 2 (nsngiaw - Sunau 2558)

iasUsAuAadin (Photo quiz) Ui 10 aliufl 2 (nsngnAu - SurnAu 2558)

1. 24l Differential Diagnosis
ANaU

1. Acanthamoeba Corneal Ulcer
2. Fungal Corneal Ulcer

3. Pseudomonas Corneal Ulcer
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ALUEMTUNTAIUNAIINVBTENTINYSTIUAERS

msmﬁﬂuﬁssmmm‘ (Thammasat Thai Journal of Ophthalmology: TTJO) Wusans
nasuinyinedadnvinlag n1adudnyinet augunmemans uviinendesssumans 3
nguszasdiiiodafiuinasimeuninauininisiudnyineiennyaainsnielunazn teuen
UIMYITYTITUAERT LAYNUNANUABIHIUNITNINTUIINENTIANIA (Peer Reviewers) luavn
#1199 ANLLNU9ILIATEIUY (Double-blinded review)

[

NIATINYTTIUAENS (TTIO) AimuansdnfiuniUag 2 atu lnvilsivazidunsiall

SAUNISIANUNLALANNUAFIUNALIY

ady NUAdIUNAIY
adudl 1: WeuunsIAy - dquieu Aeluiui 30 wwey vent
adul 2: Weuuns Ay - dquieu eluiui 31 panAy vaannd

Usstnnvesunauiifuiansan
unaisuinsanuasdnfanilunsasdnysssumans Usznause
1. unANLIBINIg
2. $180ugU38 (Case report)
3. unAIATEEnusAUaTU (Original research article)
4. Ummmﬁuv\ﬁmmi (Review article)

5. 18Na15ININIToU 9 Miedesiuniadnyine,

JBNIVUANITIANUNAUAUU

#ade s1gaziden
YUIANTLANY AG wuads Shuaulaliu 15 wih
nsdaAmtnsEaY YOUUU: 3.5 .

YOUA: 2 .

YBULY: 3 Y.

YBUVI: 2 .
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dl i
Sesnwlnenau

© nsdidu s1enugiae (Case report) lifumidndY “seaugiae:”

o o

MAURTNTDITaININY LazA1I1 “A Case Report:” A1AUNNTe

1599N1189NG

TH Sarabun New U190 14 AI555UAN

UITVAMDINNTDLIBY NANANNLINTEANY

a L2

© fuiverinusaIn 1w Inguaza1wsang whenAuazUIIa lnefiunide

Aunusnwlneneu

aa L3

© nsdlndginusassdu T

%
6

Fornusnsaesdrquluussviafeliu

AUMBATI “kae”
*  nsdffiginusuinndtassdrdu InRudyeddnusiaualuussin

'
(%

WP AUAIBLASBINUNY « 7

* Tldwmnewaiifiu (fren) Muiuanavesiinus ived19damuigsud
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