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Rhegmatogenous Retmal Detachment after Infra-Arteral Chemotherapy for Retmoblastoma

I The 2016 Founders Award Lecture |
!' -\-H-r—-n-rwuj

Maria Peflianaln MD_MSe PhD
Carl D. Remllo, M D
Emi H Caywood MD

I ™

Pascal M. Tabbour, MD

Jerry A Shoelds M D

From the Ocular Oucology Service (CLS, EATS, MP, JAS) and the Retna Service (CDR), Wills Eye




Rhegmatogenous Retmal Detachment affer Intra- Artenal Chemotherapy for Retmoblastoma.

[ The 2016 Founders Award Lecture

n=10/157 (6%)

at risk p.value

older children 0.05

more extensive vitreous seeding 0.02

diffuse infiltrating without srf ~ 0.02 [
patiem (1724 (4 i RRD (n=15T)
found significan QLK1 pths, p=0.0511),
atrophic hole after rb regression n=7
cryotherapy hole n=
PR flap tear pvd n=

greater 4-quadm f subretinal fhuid

ptrophic retinal
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Rhegmatogenous Retinal Detachment after Intra-Artenal Chemotherapy for Retmoblastoma

The 2016 Founders Award Lecture

Carol L Shields MD
Eml Anthony T. Say, MD

Maria Peflianaln MD_MSe PhD




Rhegmatogenous Retinal Detachment after Intra- Artenal Chemotherapy for Retmoblastoma

The 2016 Founders Award Lecture

Carol L Shields MD
Emil Anthony T. Say, MD

Mana Peflianaln MD_MSc, PhD




RAH
RA
RCH Caplllar)rﬁemangloma
RRH, Racernosg hemanglorna
RCH Caverhoushemangloma

NPT | Vamprnhferatwe tumor
| SCRAP ; s°||my ¢irg ret astroeyt prol
‘CHRPE: . ¢ S‘pgehygl hypertrophy RPE

3 "ut;“w

CHRRPE ;., L _npd %‘amﬁrto ma RPE
cyve




’ RAH. ~_ Astroi
/ RA

RCH  Capillary hemangioma -
RRH, . Racemose hemangioma -
RCH Caverhous hemangioma: -
VPT  “ . Vasoproliferative tumor
SCRAP., - . Solitary cire ref astrocyt prol
CHRPE | Congei e

SR
\

s '|.+_l|-
4 W
by gkt

i LE
% | ¥
w w
mid )
Ia




Retina Hemangioblastoma

Red-orange retinal mass with
+feeder vessel

*exudation

*cystoid macular edema ¢
*epiretinal membrane macula



Retina Hemangioblastoma

Red-orange retinal mass with
+feeder vessel

*exudation

*cystoid macular edema ¢
*epiretinal membrane macula

von Hippel Lindau disease

*if | tumor, risk for VHL inversely depends on age
*if >2 tumors, definite VHL




Clinical Characterization of Retinal
Capillary Hemangioblastomas in a Large
Population of Patients with von
Hippel-Lindau Disease
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Clinical Characterization of Retmal
Capillary Hemangiobl
Pnpulatmn of Patients A&t Hippel Lindau disease
Hippel-Lindau Diseas =335 patients
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Table 3. Impact of Features of Ocular Angiomatosis on Visual Acuity in Eyes with Retinal Capillary
Hemangiomas that Can Be Individually Characterized

(Odds Ratio®
{95% Wald Confidence: Limits)

Fundus location of retinal capillary hemangiomas
|ul.[.|;'.|.j*:||.|n fumr only verss e ripheral tumos)s only 188 ().12-7 41
Juxtapapillary + penipheral tumors versus peripheral tumors only 634 (2.12-19.18)
Mumber of retinal capillary hemangiomas
>3 Peripheral tumors vi. <3 peripheral tumoes 4.18 (1.15-4.12)
=5 Peripheral mumors vs. <5 peripheral tumors 8.27 (3.78-18.10)
Extent of peripheral retinal imvolvement
*| quadmnt of involvement vs. <1 quadrant of involvement 1658 (11.93-59.25)

*O¥ eyes having a visml scuity <20/160 (letter score (=38) versus & visual acuity of > 2020 (letter score =84)

features predictive of poor vision (<20/160)
compared to good vision (20/20)




Table 3. Impact of Features of Ocular Angiomatosis on Visual Acuity in Eyes with Retinal Capillary
Hemangiomas that Can Be Individually Characterized

(Odds Ratio®
(95% Wald Confidence: Limits)

Fundus location of retinal capillary hemangiomas
|ul.r.|i'.|]*-.l|.1rl. fumor only verss e ripheral tumosls only 288 (1.12-741)

Tuxtapapillary + penpheral tumors versus peripheral tumors only 634 (2.12-19.18)
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Extent of peripheral retinal involvement
= | quadmnt of involvement vs. <1 quadrant of involvement 1658 (11.93-59.25)

*Of eyes having a visual acuity <20/160 (letter score 0-38) versus o visual acuity of > 20720 (better score =54)
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Hemangiomas that Can Be Individually Characterized

(Odds Ratio®
(95% Wald Confidence: Limits)

Fundus location of retinal capillary hemangiomas
Juxtapapillary tumor only versss peripheral tumoe)s only 188 (] 12-741)
Juxtapapillary + peripheral tumoes versus peripheral tumos only 6.3 (L.12-19.18)
Mumber of retinal I.-L.|‘1|.|-H'| h (TR T

>3 Peripheral tumors vi. <3 peripheral tumoes 4.18 (2.15-4.12)

=5 Peripheral mmons vs. <5 peripheral tumons 8.27 (L.78-1810)
Extent of peripheral retinal imvolvement

= | quadmnt of involvement vs. <1 quadrant of involvement 1658 (11.93-59.25)

*Of eyes having a visual acuity <20/160 (letter score 0-38) verss a visual acuiry of > 2070 (ketter score =54)

features predictive of poor vision (<20/160)
compared to good vision (20/20)




Table 3. Impact of Features of Ocular Angiomatosis on Visual Acuity in Eyes with Retinal Capillary
Hemangiomas that Can Be Individually Characterized

(Odds Ratio®
(95% Wald Confidence: Limits)

Fundus location of retinal capillary hemangiomas
|u1r.+;'.|]*-.l|.1rl. fumor only verss e ||;'h.-|.1l tumors only 188 (112741}

Juxtapapillary + peripheral tumoes versus peripheral tumos only 6.3 (L.12-19.18)
Mumber of retinal x-q*:“-n'. h (FLE T

=3 Peripheral tumors vi. <3 peripheral tumoes 418 (2.15-4.12)

=5 Peripheral umons vs. <5 peripheral tumons 8.27 (3.78-18.10)
Extent of peripheral retinal involvement

= | quadmnt of involvement vs. <1 quadrant of involvement 1653 (11.93-59.25)

*OX eyes having a visml acuity <20/160 (letter score (=38) versus o visual acuity of > 2020 (letier score =84)

features predictive of poor vision (<20/160)
compared to good vision (20/20)




Table 3. Impact of Fearures of Ocular Angiomatosis on Visual Acuity in Eyes with Retinal Capillary
Hemangiomas that Can Be Individually Characterized

(dds Ratio®
(95% Wald Confidence: Limits)

Fundus location of retinal capillary hemangiomas
|u1r.+|;-.||~.||.|r-. fumor only versus L ||;'h.-|.1| tumors only 789 (112741}

Juxtapapillary + peniphenl tumoes versus peripheral tumos only 6.38 (1.12-19.18)
Mumber of retinal I.-L.|‘1|.|-H'| ha (HLE TS

=3 Peripheral tumors vi. <3 peripheral tumoes 418 (2.15-4.12)

25 Peripheral mmors vs. <5 peripheral mmoes FRARE IR
Extent of peripheral retinal imvolvement

21 quadmnt of involvement vs. <1 quadrant of involvement 1658 (11.93-59.25)

*OX eyes having a visml scuity <20/160 (letter score 0-38) versus o visual acuity of > 20020 (letier score =84)

features predictive of poor vision (<20/160)
compared to good vision (20/20)




Table 3. Impact of Fearures of Qcular Angiomarosis on Visual Acuity in Eyes with Rerinal Capillary
f p
Hemangiomas that Can Be Individually Characterized

(Odds Ratio®
(95% Wald Confidence: Limits)

Fundus location of retinal capillary hemangiosmas
Juxtapapillary tumor only versss peripheral tumor)s only 188 (1 12741
Juxtapapillary + peripheral tumors versus peripheral tumors only 6.3 (2.12-19.18)

Mumber of retinal l..||'1|.|-H'| ha (ELE T
>3 Peripheral tumors vi. <3 peripheral tumos 4.18 (2.15-4.12)
=5 Peripheral tumors vs. <5 peripheral tumorns S0 (4R 18 1)

Extent of peripheral retinal imvolvement

*| quadmnr of involvement v, <1 quadrant of involvement 1658 (11.93-59.25)
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*OX eyes having a visml acuity <20/160 (letter score 0-38) versus a visual acuity of > 2020 (letier score =84)

features predictive of poor vision (<20/160)
compared to good vision (20/20)




Table 3. Impact of Features of Ocular Angiomatosis on Visual Acuity in Eyes with Retinal Capillary
Hemangiomas that Can Be Individually Characterized

(dds Ratio®
(95% Wald Confidence: Limits)

Fundus location of retinal capillary hemangiosmas
Juxtapapillary tumor only versus peripheral umos/s only 1588 (1.12-741)
luxtapapillary + peripheral tumoes versus penipheral tumors only 6.3 (L11-19.18)

Mumber of retinal I.-L.|‘1|.|JI"- th‘l!LLIiﬂ}.'ltl.l‘-
=1 Peripheral umons va. <3 peripheral tumars 418 (L15-8.12)
=5 Peripheral umors vs. <5 peripheral tumors AL ¥ SR

Extent of peripheral retinal imvolvement

=1 quadrant of involvement va. <1 quadrant of involvement 1658 (11.93-59.25)
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*Of eyes having a visual acuity <20/160 (letter score 0-38) versus a visual acuity of >20/20 (better score =54)

features predictive of poor vision (<20/160)
compared to good vision (20/20)
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Retinal Tumors in 2016
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Good response




Retina Hemangioblastoma Plaque Radiotherapy
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|nV|S|b|e Retina Hemangioblastoma

Schoen M, Shields CL, Say EAT, Douglass A, Shields |A. Jampol L. Invisible retinal hemangioblastoma
detected by spectral domain optical coherence tomography: Ret Cases & Brief Rep 2016;in press.



|nV|S|b|e Retina Hemangioblastoma

Schoen M, Shields CL, Say EAT, Douglass A, Shields |A, Jampol L. Invisible retinal hemangioblastoma
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Schoen M, Shields CL, Say EAT, Douglass A, Shields |A. Jampol L. Invisible retinal hemangioblastoma
detected by spectral domain optical coherence tomography. Ret Cases & Brief Rep 2016;in press.
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Schoen M, Shields CL, Say EAT, Douglass A, Shields |A. Jampol L. Invisible retinal hemangioblastoma
detected by spectral domain optical coherence tomography. Ret Cases & Brief Rep 2016;in press.
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CLINICALLY INVISIBLE RETINAL
HEMANGIOBLASTOMAS DETECTED BY
SPECTRAL DOMAIN OPTICAL
COHERENCE TOMOGRAPHY AND
FLUORESCEIN ANGIOGRAPHY IN TWINS
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CLINICALLY INVISIBLE RETINAL
HEMANGIOBLASTOMAS DETECTED BY
SPECTRAL DOMAIN OPTICAL
COHERENCE TOMOGRAPHY AND
FLUORESCEIN ANGIOGRAPHY IN TWINS

L. Shicids, MD.* |
shochds, MD.*

I, Say, MD*
lampol, MDt

RETINAL CASES & BRIEF REPORTS
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Retinal hemangioblastoma
In addition to the eye, ...

keep in mind the systemic associations
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Ganolype-phaenotype correlation in
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von Hippel Lindau

Genotype-phenatype correlation In
von Hipped-Lindau syndrome
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Molecular Pathways

Targeting von Hippel-Lindau Pathway in Renal
Cell Carcinoma

Premal H. Patel,'* Rajendrakumar SV. Chadalavada” R S K. Chaganti "
and Robert J. Motzer'

Abstract

nhantance of a defectve copy of the von Hippel-Lindaw (VAL gene leads to the most common
cause of inheried renal cell carcinoma (RCC). In addition, most patients with sporadic RCC have
abermant WHL. In the absence of VHL, hypoxia-inducible facior a accumulates, leading 1o peoduc-
tion of several growth lactors, mcleding vasoular endothelial growth tactor and platelal-desved
growth factor We review hena the biclogy of RCC and how & combination of proximal and distal
blodk of VHL hypoxia-nducible factor a pathway by novel targetad agents, inchuding sunitin,
sora fenib, bevacirumab, sverolimus, and tomsinolimus, has led to significant emprovemants in
progressson-free survval
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SolitaryCircumseribed Retinal Astrocytic Proliferation

SCRAP
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Solitary/Circumseribed Retinal Astrocytic Proliferation

SCRAP

R

Pearl-White Retinal Mass



Presumed SUIimr}' Circumscribed Retinal
Astrocytic Proliferation

The 2010 Jonathan W. Wirtschafter Lecture

lerry A Shields, MDx Carlas G. Bumnciodio

Objective: To report the clinical features and differen
tial diagnosts of an anusual entity termed presumed soli

Ly clvcumseribed retinal astrocytlc profiferation (PSCRAP

Methods: Heir SPECTIVE TEVIEW ol medical records
Results: All patients with PSCRAP were asymptomti
amil the lesion was [ound during routine sxamination. There
were 5 men and 2 women with a median age of 33 years
Mo atient Had & history or clinkcal lndings of wberous
sclerosts complex. Each PSCRAF lesion was circum
scribed, abrupily ehevated and opaque white 1o vellow and
mostly obscured the underlying retinal vessels. The le-
sions had no associated subretinal fluid, hemorrhage, cal
cification, or retinal traction. Fluorescein angiography dis

dlosed milld by [-.'.'!'ill--.'- woence in the venolis |-h.|~.=- il

MD; Tero Kivela, MD; Caral L Shields, MD

moderate late staining of the lesions. Autofluorescence

~|1:-'.'-:.|:|'|:.|"|a|u matofluorescence of the lestons. Ultra

praphy showed an abrugdly elevated r

al shadowing posterior to the lesion. Six leshons were

cared. Th |'.I' REnesls and i'.lll.-'l MELC bEd

tures of PSCRAP are unknown

Concluslon: Presumed solitary chroumscoribed retinal as
trocytic prolileration appears i

L] 1
sion of adulthood that resembles astrocytic hamanoma

be a unique retinal le
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SOLITARY CIRCUMSCRIBED “PEARL
WHITE” RETINAL MASS (SO-CALLED
RETINAL ASTROCYTIC
PROLIFERATION) RESIDES IN DEEP
RETINA OR BENEATH RETINA: FINDINGS
ON MULTIMODAL IMAGING IN 4 CASES

)l L Shiclds, MID.* Richard Roe, MDD, MHS, T Lawmence A Yonmrri, MDD, 3
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* Combined hamartoma
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Congenital Hypertrophy of the Retinal
Pigment Epithelium

Enhanced-Depth Imaging Optical Coherence Tomography
m 18 Cases

LIRS Ldad A Poleomni LD Coned | Childde KMy
w2THIT g LD '1 L4 A 'I"'.:.. el 18 " daall] ] il ' L §s v

I:bm'lnr. Tio cescribe the Imagng cramciamshcs af ongandal yperiropdy of B i pgment soihe
um (CHAPE)

Desgn:  Refoepeche, obeervalional case senes

Particpaniz:  Fighieen syea of 18 patents with CHRPE

Methods: Heview of charl, lundus pholography, ultrasonography, lundus avlofucmscenca, infrmred relflec
tance () magng, and enhanced-deph imaging cplical coherence lomography ED-0GT)
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RPE Tumors

» CHRPE

* Combined hamartoma

» Congenital Simple
hamartoma

* Torpedo maculopathy
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COMBINED HAMARTOMA OF THE
RETINA AND RETINAL PIGMENT
EPITHELIUM

Findings on Enhanced Depth Imaging Optical
Coherence Tomography in Eight Eyes
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EPIRETINAL MEMBRANES INDICATE
A SEVERE PHENOTYPE OF
NEUROFIBROMATOSIS TYPE 2

ROBERT A. SISK, MD.* AUIINA M. BERROCAL, MD.*
AMY C. SCHEFLER. MD.* SANDER R. DUBOYY, MD
MISLEN 5 BAUER, MD, FACMG
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Torpedo maculopathy

Torpedo Maculopathy
Pamela A Golchal, Loe M Jampol, Joovan A Mathura, Jr., ol al

Br J Optethaime published onling Oclober 12, 2000
doi 10.1138/bjo. 2009.162560
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Torpedo maculopathy
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Expanded Spectrum of Congenital Ocular
Findings in Microcephaly with Presumed Zika

Infection

Homera Augusto de Mwanda I, MD, ' Marcds Cavaleante Costa, MDD, Mamia Ascobadms Montenm Frzilo, MDD,
Natdlia Sondo, MD)," Sandra Fronchischnd, MDD, " Dioriss M. Mishfegfa, MIY

Pupose: To describe the ocular findings of 3 cases of suspecled congenital Zka viral infection with
microcephaly and maculopathy

Design: Retrospective, consscutive case Senies.

Participants Three mae infants bom n northem Bradl whoss mothers demonstraled a viral syndrome
during the first imester and who subsequently were bom with microcephaly

Methods: Obsenvational repon of macular findings.

Main Outcome Measures: Continued observation.

Resulls: Three male infanis were bom with microcephaly 1o mothers who had a vird syndrome during the
firsl irimester of gestalion in an area thal subsequently has demonstraled epidemic Zka infection, & Ravivine
relaled to Dengue. Oculer examination was performed. All 6 eyes demonsiraled a pigmentary maculopathy
ranging from mild to pronounced. In 4 eyes, well-delneated macular chororsting atrophy with a hyperpigmentad
ring developed. Three eyes damonstrated vascular toduosity and 2 eyes demonsiraled a pronounced aarly
termination of the retnal vasculature on pholographic evalmtion. Two eyes demonsiraled A washed oul
peripheral retina with a hypolucent spol. One eye had scattered subretinal hemomhages exdemal b the macula
Finaly, 1 eye demonstrated perpheral pigmentary changes and clustered atrophic esions resembling grouped
congenital albinotic spots (polar bear tracks)

Conchsions: Zka virus his been linked to microcephaly in children of mothers with a viral syndrome during
the firs! trimester of pregnancy. Ocular findings previously described a pigmentary retinopathy and atrophy that
now can be expanded to include torpado maculopathy, vascular changes, and hemorhagic relinopathy
Ophthamologic screening guidelines nsed to be defined o determing which Children would benefit rom newbom
screening in afected regions. Ophtfalmology 2016w 17 € 2016 by the Amenican Academy of Cphthalmolbgy




Expanded Spectrum of Congenital Ocular
Findings in Microcephaly with Presumed Zika

Infection

Homero Asggusto de Miranda I, MD,' Marcds Covadeante Costa, MDD, Maria Ascobadons Morsterm Frgdo, MD,
Natdlia Somdo, MDD, Sandra Franchischend, MDD, Danus M. Moshfeghi, MDY

Pupose: To describe fhe ocular findings of 3 cases of suspecled congenital Fka viral infection with
microcephaly and maculopathy.

Design: Retrospective, consecutive case senies.

Participants Three male infants bom in northem Brazl whose molhers demonsiraled a viral syndrome
during the first rimester and who subsequently were bom with microcephaly,

Methods: Obssnational repont of macular findings.

Main Outcome Measures: Continued obsenvation.

Results: Three make infanis were bom with microcephaly 1o mothers who had a vird syndrome during the
first timesler of pestalion in an area that subsequently has demonsiraled epidemic Jka infection, a favivius
relaled 10 Dengue. Ocular examinalion was performed. All 6 eyes demonstraled a pigmentary maculopathy
ranging from mild o pronounced. In 4 eyes, well-delineated macular chororeting atrophy with a hyperpigmented
ring developed. Three eyes demonstrated vascular toruosity and 2 eyes demonsiraled a pronounced early
termination of the retinal vasculature on photographic evaluation. Two eyes demonsiraied a washed out
peripheral rdtina with a hypolucent spol. One eye had scattered subretinal hemorrhages exdemal o the macula

Conclusions: Zika virus has been linked to microcephaly in children of mothers with a viral syndroma during
the first trimester of pregnancy. Ocular findings previously described a pigmentary retinopathy and atrophy that
now can be expanded o includa :%2 mxﬂ%tw. vascular changes, and hemomhagic retinopathy.
Ophthalmologic screening guidelines reed to ined 1o determine which children would benefit from newbom
screening in affected regions. Cphthalimology 2016w 1-7 @ 2016 by the Amencan Academy of Ophthaimalogy
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I_ RAH Astrocytic hamartoma

s ~Astrocytoma s
RB Retinoblastoma
RCH Capillary hemangioma
RRH. . Racemose hemangioma
e Caverhoushemangloma*

VPT F*‘_‘ . Vasoproliferative tumor
SCRAP  Solitary circ ret astrocyt prol
CHRPE  Congenital hypertrophy RPE
CHRRPE  Combined hamartoma RPE
CSHRPE  Simple hamartoma RPE
N Torpedo maculopathy
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Astrocytic hamartoma

Calcified or non calcified

Nerve fiber layer

Mild retinal traction

Tubenous sclerosis complex TSC
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Nerve fiber layer always,
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Astrocytic hamartoma

Calcified or non calcified

Nerve fiber layer always,

Mild retinal traction

Tuh@rous sclemsm complex TSC

Name another fundus finding of TSC?
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Retinal Pigment Epithelial
Depigmented Lesions
Associated With Tuberous
Sclerosis Complex

Tuberous sclerosis complex (TSC)
is a multisystem hamartomatous
disorder that can occur in nearly
every tissue in the body but primar-
ily alfects the skin, brain, and eye
Major and minor diagnostic criteria
for TSC have been established by
the Tuberous Sclerosis Consensus
Conference in 1998' (eTable 1; http://
www.archophthalmol.com). A diag-
nosis of delinite TSC s established by
the presence of 2 major features or |

Carol L. Shields, MD

David A Reii II“~"|"|.‘_ MD

Carlos Bianciotto, MD
_|Jl. Fry A I"\'Illi'.ll'.ll"‘., M



Retinal Pigment Epithelial
Depigmented Lesions
Associated With Tuberous
Sclerosis Complex

Tuberous sclerosis§ ~ The most common eye finding
is a multisystem R ol tuberous sclerosis is the retinal
disorder that can @ astrocytic hamartoma.” Other fea-
every lissue in the by tures include eyelid angiofibroma,
lly allects the sking jris atrophy, uveal coloboma, and
Major and minor dié retinal achromatic patch. The reti-
lor TSC have been! pal achromatic l‘};l[th 1S not L'lt;iﬂ}'
the Tuberous Scler
Conference in 1998'
www.archophthalm
nosis of definite TSC
the presence of 2ma

described, and this could repre-
sent a [lat astrocylic hamartoma or
retinal pigment epithelial (RPE)

“punched-out” depigmentation.
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Retinal Pigment Epithelial

Depigmented Lesions
Associated With Tuberous
Sclerosis Complex

Tuberon .
¥R luberous Sclerosis Complex [n=56]
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Does
* retinal astrocytic hamartoma or |
~+ retinal achromic patch |
 have systemic correlation!

In other words ...
can they be an ominous finding!  /
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Tuberous Sclerosis Complex:
Genotype/Phenotype Correlation of
Retinal Findings

1 = =l I B i
Mary E. Arcmow, MDY, Jo Aree Nakeamer, BS,™ Ay Gupin, MI Elr I, Trabouds, M

LU

Objactive: To evalunls penotypsy phenctyps comalafions in individuais with astmcyBic hamarioma (AH) and
redingl nchromic patch (AP) in the setting of fubescas sclercals comipiea (TSC)

Design:  Retrospective consecutive case savies

Participants: A jotal of 132 patents enrolled in he Clirssland Clinic Foundalion Tubesous: Ecismais Program
(CCF-TSCPF) and 207 patients: from the Tuberows Sclemais Allance (THC-AL

Mathods: Palient gander, ape af TSC diagnosis, presance ol TSCT or T5CZ mutafions, detailad ophihalmic
exinninaton ndngs, sysiemic manifestabions, and whither or not the patient had a diagnoss of aplepsy o
cognifive iImpainment wene analyzed

Main Oufcome Messures: Gandtypa/phenatype comedalion of retinal findings and systemic dsease man
ifeslations

Resuits: Mo sig
TEC-A 34.1%

rmLEtipds in 400%

o

icant differance was found in the prevalence of AH or AP in the CCF-TSCP (3 and

F ro bilateral in 43.3% and 18.1% (P = 0 and
15.3% [P = 0.00H in the CCF-TSCP and TSC-A groups, respeciively, In tha CCF-TSCP
bor of AH wars 4 {range, 2-T). Averags tumor size was 1.0 disc di f frange, 0.5-2.5
s chamitirs). The mosl commion iocalion wal aiong e arcades (41.5%), adacent lo the opbe nenve (20.2%
and in the retinal periphery | l. In the CCF-TSCP group, AP was observed in 12.0% of pabents (4

S00.0%s muiltiplel. The présen re wies associated with giant call astrocyloma [37.1% v

B), renal angicaryoli % va 27.1%: P = 0,003, cognitive impaiment (7
and apilepsy (91.4% J08% P = 002 in those with and withou! retinal f
with reding findings in bath Bha CCF-TS0P and T5C-A groups, mutations in
mone feguent than in TSCT, 3.3 times and 5.8 imes, reapecively; in those withoul retinal indings. the relatve
rades were (LGT Bmes and 2.2
Conclusions:  Indivduals with retinal findings o
ANIroCylomas, Fenal aRgIeTrOH

0.74%. Asfrocytic hamaromas v

group, the mvernge num

et T e e
v

) havé concomitant subependymal giant
denay. TS0 r

mewe i

Ofe iraguen

armesnt, ard

s, COgnitee

§ 'with retinal fincings than in hoss wit
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Genotype/Phenotype Correlation of
Retinal Findings
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RETINAL ASTROCYTIC HAMARTOMA

Optical Coherence Tomography Classification and
Correlation With Tuberous Sclerosis Complex

FRANCESCO PICHL, MD,* DOMENICO MASSARO, MD,* MASSIMILIANO SERARNO, MD,*
PAOLA CARRAL MD.* GIAN P. GIULIARL MD, 15 CAROL L. SHIELDS, MD §
CHIARA VERONESE, MDY ANTONIO P. CIARDELLA. MDY PAOLO NUCCT, MD*

Purpose: To propose a classification of retinal astrocyic hamartorma based on spectm
domain opical coharance magraphy and comslale aach class with sysiemic mandes
tations of uberous sClwoss compie

Methods: Ratospactve chalt revew conducted at four niematonal efemal medical
eina caman r|'£l'1! were 43 consecutve [I.!IEIIE: W An asabishad IJ'.'I.I_II{;ﬁl'. -Cj!
fubarous sclamaks comples basad on presancs of of beast 2 major or 1 magpr and 2 minor
features of he degnosiic oierm Cinical and spectral doman opical cohamnce
fomography leatums regamding mtinal astrocytic hamarioma were documenied

Results: The mean patient age af presentation was 182 years. The retinal astrocylic
harmarioma was chessifind as Typa | in=41), Typa lin= 25), Type il in= 20} or Typa IV jn =
12). Patents with Type | showad greater numbaer of cutaneous fibmus plagues jodds rasio
4.8; 2% confdence intenat 64.2-65; F < 0.001); those weh Type Il dsplayed higher
nodance of subapandymal giant-call astocyiomas (odds rabio = £1.2; 85% conhidence
nienat £.0-433; P < 0001; and those with Type IV showed higher incidence of
pulmonary lymphangiomyomaloss (oods ratio = 125 85% confidence inferval: 122-128
- .00}

Conclushore Fetinal sstrocyic hamadoma can be chssled o four momphologc
groups, besed on spactral domain oplical cohamnce tomography. Them ane mportant
systamic iuberous aclerosis complex comelations with each class

RETINA 0:1-10, 2015




RETINAL ASTROCYTIC HAMARTOMA

Optical Coherence Tomography Classification and
Correlation With Tuberous Sclerosis Complex

FRANCESCO FICHIL MD.* DOMENICO MASSARO, MD.* MASSIMILIANG SERARNO, MD,®
PADLA CARRAL MD.* GIAN P. GIULIARL MD, 1§ CAROL L. SHIELDS, MD §
CHIARA VERONESE, MDY ANTONIO P. CIARDELLA, MDY PAOLO NUCCL MD*

Furpw: To popose a classhicaton of retnal asvoCy®c hamatoma based on spacinl
ooman ophcal Coharancs IDMmograpny and ComeNe aatn CIass wiTh SySlamiC manfes
tations of luberous aclwross comple

Methods: Retrospectve chart review conducted at four niemational relemal medical
retna cenfers. Thare were 43 comsecufe patents wih an esisbished diagnosis of
lubarous sclemas complex basad on presance of al keast 2 magor or 1 magr and 2 minor
features of the dagnosic oriena Chnical and specral doman optcal cohemnce
fomography ealues regamng mtnal astrocytic hamartoma wane documenied

Results: The mean patient age af presentation was 182 years. The retinal astrocyfic
hamanoma was chissifisd a2 Type | i = 41), Type Nljn = 25), Type I jn= 20} or TypaV [n =
12). Patients with Type | showed greater numbaer of cutaneous fibrous plagues fodds rato
Gd8; 92% confgence intenal B4.2-65; P < 0.001); those with Type Il dspliyed higher
mncadence of subapandymal guant-cell astocyiomas (odds rabio = £1.2; 85% confidence
nisnat 430-433; P < 0001; and those wih Type IV showed higher incidence of
pulmonary lymphangomyomaloss (oods ratio = 126 55% confidence inferval: 122-128
P < Q.00)

Conclushore Fetinal ss¥ocyic hamadoma can be chssed o four mophologc
proups, besed on spactral doman oplical cohdmnce tomograpty Them aro mportant
Systemic iberous sciroes Complex comalatong with aach class
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RETINAL ASTROCYTIC HAMARTOMA

Optical Coherence Tomography Classification and
Correlation With Tuberous Sclerosis Complex

FRANCESCO PICHL, MD,* DOMENICO MASSARO, MD,* MASSIMILIANO SERARANO, MD,*
PADLA CARRAL MD,* GIAN P. GIULIARL MD,t§ CAROL L. SHIELDS, MD.§
CHIARA VERONESE, MD.{ ANTONIO P. CIARDELLA, MDY PAOLO NUCCI, MD*

Purpose: To nmoveg » risesificgtion of retnasl asiocyBc hamartnms hesad an snactel
daman opical

g e n=43 cases

Methods: Fi

vk Droposed classification based o

features of the .
torogapty | d OCT
gy spectral domain
hamartoma w
12). Patmnts wi.. S o ’ e
548: 2% confoMEPTIHPETTL5 P < 0.001) thoss with Type Il deplyed ngher
incadence of subapandymal giant-oall astocyliomas (odds rabio « 43.2; 95% confidance
infenat £3.0-433; P < 0001 and those wih Typs IV showed higher inciderce of
pulmonary lymphangiomyomaloss (odds ratio = 126 5% confidence inferval: 122-128
P < 000
Conclusiore Fetinal astrotytic hamartoma can be chssed nfo four marphologc
groups, tased on spactral domain oplical coharence tomography. Them ae mportant
systemic wberous schrosis complax comelations with each class
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Retinal Astrocytic Hamartoma Arises in
Nerve Fiber Layer and Shows “Moth-Eaten”

Optically Empty Spaces on Optical
Coherence Tomography

b, MD
MD

MD MD

Purpose: To evaluate the specific spectral-domain (S0 optical coharence tomography (OCT) features of
retinal astrocytic hamartoma (RAH) and the relationship of ihese features with tumor size and location

Design: Retrospactive case senes

Participants: Forty-seven eyes of 42 pabients with RAH

Methods: All patients with clinically confirmed RAH were imaged with fundus photography and S0 OCT

Main Outcome Measures: Precise OCT retinal location of RAH features and the relationship of patient age,
visual acuity, tumor size, and tumor ipcation to presence and size of infralesional optically empty spaces [DESs),
appeanng as so-callsd moth-saten spaced

Results: Of 42 patients with FAH, 36 (B6%) had unilateral disease and 6 (145) had biateral diseasa
Systemic tubserous sclerosis complexn was present in 8 patients (19%). The largest tumaor (pér eye) demon
sirated mean basal dameter of 3.0 mm (median, 2.0 mm) and mean thickness of 1.9 mm (median, 1.8 mm)
The maan tumor proxdmity to the foveols was 3.0 mm and that 1o the optic disc was 1.8 mm. Related features
included subretingl fluid (n = & 19%), cyslod retnal edema (0 = & 13%). retinal raction (A = 11; 23%),
intralesional cavities [n = 28; B0%), and inlralésional calcification (n = 29; 62%). On 5D OCT, the tumar
epicanter was in the nendg fiber layer In = 4T, 100%), with all other retingl layers appeanng thinned o
compressed. Tha twumor showed OES (n = 43 81%), representing intralesional calcification or cavitation, and
each OES showed & mean diameter of X127 pm (median, 200 wm). When comparing numbes of OESs per SD
OCT cut through the mass, we found no relationship with patient age, tumor diameter and thickness, distance
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Retinal Astrocyti¢ Hamartoma Arises in
Nerve Fiber Layer and Shows “Moth-Eaten”
Optically Empty Spaces on Optical
Coherence Tomography

b, MD MD MD rrt, MD Ml
MD

Purpose: To evaluate the specific spectral-domain (S0 optical coharence fomography (OCT) features of
retinal astrocytic hamartoma (RAH) and the relationship of these features with tumor size and location

Design: Refrospactive case senes,

Participants: Forty-seven eyes of 42 patients with RAH

Methods: Al patients with clinically confirmed RAH were imaged with fundus photography and S0 OCT

Main Outcome Measures: Precise OCT retinal location of RAH features and the relationship of patient age,
visual Bcuity, tumor size, and tumor incation to presence and size of intralesional optically empty spaces [DESs)
appeanng a8 so-called moth-aatén spaces

Results: 01 42 patients with RAH, 36 (B6%) had unilateral disease and 6 (145) had biateral diseasa
Systemic tuberous sclerosis complexn was presend in 8 patkents (19%). The largest tumaor (pér eye) demon
strated mean basal dameler of 3.0 mm (median, 2.0 mm) and mean thickness of 1.9 mm (medan, 1.8 mm)
The maan tumor proxdmity to the foveola was 3.0 mm and that 1o the optic disc was 1.8 mm. Related features
included subretinal fluid (n = & 19%), cysiod retinal edema (n = & 13%), retinal traction 0 = 11, 23%),
inralesional cavities [n = 28; 60%), and inlralésional calcification (n = 29; 62%). On 5D OCT, the tumaor
epicanter was in the nerve fiber layer (n = 4T, 100%), with all other retngl layers appeanng thinned or
compressed. Tha tumor showed OES (n = 43; 81%), reprasenting intralesional calcification or cavitation, and
each OES showed & mean diameter of X27 pm (median, 200 wm). When comparing number of OESs per SD
OCT cut through the mass, we found no relationship with patient age, tumor diameter and thickness, distance
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Retinal Astrocyti¢ Hamartoma Afises in
Nerve Fiber Layer and Shows “Moth-Eaten”
Optically Empty Spaces on Optical
Coherence Tomography

91% cases
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Purpose: To evaluate the specific spectral-domain (S0 optical coharence tomography (OCT) features of
retinal astrocytic hamartoma [RAH) and the relationship of these features with tumor size and location

Design: Retrospactive case senes

Participants: Forty-séven éyes of 42 patients with RAH

Methods: Al patienis with clinically confirmed RAH were imaged with fundus photography and S0 OCT

Main Outcome Measures: Precise OCT retinal location of RAH features and the relationship of patient age.
visual acuity, tumor size, and tumor iocation 1o presence and size of infralesional optically empty spaces [DESs),
appeanng as so-called moth-eaten spaces

Results: Of 42 patients with AAH, 36 (B6%) had unilateral disease and 6 (145) had biateral disease
Systemic tubsrous sclerosis complex was present in B patients (19%), The largest tumor (pér eye) demon
sirated mean basal dameter of 3.0 mm (median, 2.0 mm) and mean thickness of 1.9 mm (median, 1.8 mm)
The mean tumor proximity to the foveola was 3.0 mm and that 1o the optic disc was 1.8 mm. Related features
inciuded subretingl fluid (n = & 19%), cysioid retnal edema (n = & 12%), retinal traction (0 = 11, 23%),
intralesional cavities [n = 28; 60%), and inlralésional calcification (n = 29; 62%). On 5D OCT, the tumaor
epicanter was in the nerve fiber layer In = 4T, 100%), with all other retngl layers appeanng thinned o
compressed. Tha twumor showed 0ES (n = 43 §1%), representing intralesional calcification or cavitation, and
each OES showed & mean diameter of X27 pm (median, 200 pm). When comparing number of OESs per SD
OCT cut through the mass, we found no relationship with patient age, tumor diameter and thickness, distance
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Retinal Astrocytic Hamartoma Afises in
Nerve Fiber Layer and Shows “Moth-Eaten”
Optically Empty Spaces on Optical

Coherence Tomography
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Purpose: To evaluate the specific spectral-domain (SD) optical coherence tomography (OCT) features of
retinal astrocytic hamartoma (RAH) and the relationship of these features with tumor size and location

Dasign: Retrospactive case sanes.

Participants: Forty-seven eyes of 42 pabients with RAH

Methods: All patienis with clinically confirmed RAH were imaged with fundus pholoaraohw and S0 OCT
Main Outcome Measures: Precise OCT r

ey v e it n=47eyes &
Results: Of 42 patients with RAH, 36 (@ . P
retinal layer of origin
moth-eaten spaces

Systemic tuberous sclerosis complexn was p
strated mean basal dameter of 3.0 mm (med
The mean tumor proximity to the foveola was
included subretingl fluid (n = & 18%), cysl
intrabesional cavities n = 28; B0%), and I
epicanter was in the nende fiber layer In

compressed. The tumor showed OES (n -L'r.
each OES showed & mean diameter of X27 pm kan, 200 wm). When comparing number of OESs per SD
OCT cut throuah the mass, we found no relationship with patient age, tumor diameter and thickness, distance
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Retina astrocytic hama arise in nerve fiber layer




Retina astrocytic hama arise in nerve fiber layer

~ moth-eaten optically empty cavities
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Treatment of Retinoblastoma in 2015

Agreement and Disagreement

David H. Abramsan, MD:; Carol L. Shietds, MD; Francis L. Munier, MD; Guillerma L. Chantada, MD, PhD

The management of intraocular retinoblastoma is rapidly changing, and even recent reviews
on the subject are behind existing practices. The 4 authors of this report collectively
represent their management strategies with an emphasis on areas of agreement and
disagreement. Ophthalmic artery chemosurgery and intravitreous chemotherapy have
completely replaced external beam radiotherapy, reduced the use of systemic chemotherapy,
and diminished enucleations by 90% without evidence of compromising patient survival.

JAMA Ophthalmal. doi:10.1001/jamacphthalmol 20153108
Published online September 17, 2015
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The managemefrarreraocaEr reamoblastoma is rapidly changing, and even recent reviews
on the subject are behind existing practices. The 4 authors of this report collectively
represent their management strategies with an emphasis on areas of agreement and
disagreement. Ophthalmic artery chemosurgery and intravitreous chemotherapy have
completely replaced external beam radiotherapy, reduced the use of systemic chemotherapy,
and diminished enucleations by 90% without evidence of compromising patient survival.
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Published online September 17, 2015
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on the subject are behind Eausung practices. The 4 authors of this report collectively
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Huge progress
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JAMA Ophthalmol. doi:301001 jamaophthalmol 20153108
Published online September 17, 2015




| Treatment of Retinoblastoma in 2015

Agreement and Disagreement

Oawid H. Abramson, MD:; Carol L. Shieids, MO Francis L. Murer, MD; Guilesma L Chantada, MO,PhD
Targeted retinoblastoma management: when to

use intravenous, intra-arterial, periocular, and
intravitreal chemotherapy

Carol L Shields", Sara E. Lally", Ann M. Leahey”, Pascal M. Jabbour",
Emi H. Caywood®, Rachel Schwendeman®, and Jerry A Shields®

Purpose of review
The menogement of refincblasioma is complex ond involves siralegically chosen methods of enucleafion
rodtherapy, chemolheropy, loser pholocoogulation, thermomerapy, ond cryotheropy. Chemoleropy has
hecome the mod comman fye-Sparing ﬂ:m";:.l-hlr There are four routes of delivery of chemaoitharapy four
refinoblosiome, including infrovenous, infroarlerial, periocubor, and infroviteal techniques. The purposs of
this review is o discuss the cument rationale for each method and the anlicipaled oulcomes

Recent lindings.
Tha dioanatis af minahlotioma should be clinically miohlnhed orioe o smbarking on o chamobharnny
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Intravenous Chemotherapy RB

vincristine
etoposide
carboplatin

6 cycles
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OrIGNAL CLIMICAL STUDY

Unilateral Retinoblastoma Managed With Intravenous
Chemotherapy Versus Intra-Artenial Chemotherapy.
Outcomes Based on the International
Classification of Retinoblastoma
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2 doses melphalan



Intraarterial chemotherapy for retinoblastoma in a 2-month-old infant
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Intraarterial chemotherapy for retinoblastoma in a 2-month-old infant




Intraarterial chemotherapy for retinoblastoma in a 2-month-old infant

Requires excellent catheterization skills
Knowing when and when not to use IAC




Intraarterial chemotherapy for adult onset retinoblastoma in a 32 year-old man

32 years old



Intraarterial chemotherapy for adult onset retinoblastoma in a 32 year-old man







... required more than |AC
needed plaque radiotherapy + intravitreal chemotherapy
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Speual considerations with IAC

Retinal detack
Compllcatlons
+Ischemis




Melphalan

nitrogen mustard alkylating agent
* pancytopenia

R O

leukemogenic Melphalan

* male infertility 3 :'Iydquchtl‘nride
or Injection
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. 7 cycles could o
induce male _

infertility depending ;’:_;""'“"'_j“#_
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Rhegmatogenous Retmal Detachment after Intra-Arteral Chemotherapy for Retmoblastoma
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