KJINHUWYECKUE UCCJIEOOBAHUYA/CLINICAL STUDIES

‘ ‘.) Check for updates ‘ | (CC)

https://doi.org/10.21516/2072-0076-2020-13-2-12-17

Visual prognosis based staging for retinal
capillary hemangioma

Gaurav Garg, Paul T. Finger

New York Eye Cancer Center, 115, East 61 Street, New York, NY 10065, USA
pfinger@eyecancer.com

Purpose. To analyze the literature to determine the visual prognosis of eyes affected by retinal angiomatosis of Von-Hippel Lindau
disease (VHL). Study Type. Retrospective literature analysis. Methods. Medline and PubMed searches were performed for publications on
retinal capillary hemangioma (CRH). Data was collected on patient age of presentation, CRH laterality, location, treatment, and progres-
sion. Statistical analyses using Pearson Chi-Square test, likelihood ratio, and Fischer’s exact tests were performed for the effect of these
characteristics on visual acuity outcomes. Results. Vision outcomes need to be based on current technology to be clinically relevant. Therefore,
only significant publications from 1960 to 2019 were included. Of these, 5 clinical case series included, a total of 427 cases. Of these 69.4 %
(58—94.1 %) cases were unilateral CRH, 30.6 % (5.9—42 %) were bilateral, 18.1 % (10.9—23.5 %) were juxtapapillary in location. Major
factors affecting visual acuity were age at onset (p = 0.03), location (p < 0.0001) and multifocality (p = 0.0005). Of interest, CRH-related
vision loss was independent of the presence of VHL disease (p = 0.157). Conclusion. In this study, age at onset, location, multifocality of CRH
were the most important predictors of vision loss, which were used to create a vision-outcome based classification system. This information
can be used to counsel patients and for informed consent.
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KAaaccnupukaums KanmAAIpHOM FreMaHTMOMbl CETYaTKM
Ha OCHOBE BM3YAaAbHOIO MPOrHO3a

laypas [apr, oAb T. Ourep

Hbto-Nopkckuii rnasHos oHKoaormyeckuii ueHTp, 115, 61-g Vct-ctput, Heio-Mopk, 10065, CLLA

Ieav — nposecmu ananu3s OaHHbIX AUMEPAMYPL 0451 ONpedeneHUs 3PUMeAbHO20 NPOCHO3A NPU PeMUHANbHOM aHeuomamose (60-
aesnu Tunneas — Jlunday). Tun uccaedosanusn: pempocneKmueHblil aHaius aumepamypusl. Memoowt. IIpoanasuzuposana aumepamypa,
nocesuennasn kanuansaproi eemaneuome cemuamxu (KIC), 6 6azax Medline u Pubmed. Cobupanucs danusie, Kacawoujuecs 803pacma
obpawenus nayuenma k gpauy, rameparvnocmu KI'C, nokasuzayuu, aeveHus u npoepeccuposanus 3aboieeanus. B cmamucmuueckom
aunanuse 045 OYeHKU GAUSHUS IMUX NAPAMempos8 Ha OCMPOMY 3PeHUsi UCnOoAb308aacs Kpumepuil coeaacus Ilupcona Xu-keadpam,
Kpumepuil omuoulenus npasdonododus u moynuiii mecm Puuepa. Pezyavmamot. Knunuuecku peae@anmuas oyeHKa pe3yabmupyrouen
ocmpombl 3penust 001ICHA OCHOBbIEAMbCS HA MeX UCCAe008AHUSIX, 8 KOMOPbIX NPUMEHANACH cospemerHas mexHoroeus. CoomeemcmeeH-
HO, Mbl Y4UMbIEAAU MOABKO 3HAYUMble nyOaukayuu 3a hepuod ¢ 1960 no 2019 e. M3 smux nybaukayuil 6b.10 6bi0eAeH0 5 KAUHUUYECKUX
cepuii 06wei uucaennocmoto 6 427 cayuaes. 69,4 % (58— 94,1 %) caynaes npuxodunoce ha oonocmoponrrio KI'C, 30,6 % (5,9—42 %)
Ha deycmoponnioio, 18,1% (10,9—23,5 %) KI'C umeau rwxkcmananuriapuyio aokasuzauuio. OCHOBHbIMU (PaKmopamu, AUSHOUUMU
Ha ocmpomy 3peHusi, AAAAUCh 803PACM, 8 KOmMopom Hacmynuaa 6oae3us (p = 0,03), sokaruzauus (p < 0,0001) u myavmughokans-
Hocmb (p = 0,0005). Humepecro, umo nomeps 3penus, ceasannas ¢ KI'C, ne 3aeéucesa om nasuuusi 6oae3nu lunnens — Jlunday
(p = 0.157). 3axarouenue. Camvimu 3Hauumsvimu npeduxmopamu nomepu 3penus npu KI'C seastomes ospacm nauanra 3a601e6anus,
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NOKAAU3AUUS U MYALIMUPOKANLHOCMb. DU haKmopsl U OblaU UCHOAL308AHbL 045 CO30AHUA KAACCUDUKAUUU, OCHOBAHHOI HA GU3Y-
anvrom ucxode. Jlannas ungopmayus moixicem Obimb UCHOAL30BAHA NPU KOHCYAbMUPOBAHUU NAYUEHMO8 U 0opMAeHUU UHPOPMU-

POBAHHO20 coeaacusl.

Kirouesbie clioBa: ocTpoTa 3peHUsT; KaluuIsIp; CETYaTKa; 3peHKe; IIPOrHo3; oose3Hb [urenst — Jlungay

KoHdmkT uHTEpPECOB: OTCYTCTBYET.

Hpospaqﬂocu d)HHaHCOBOﬁ JeATEJbHOCTH: HUKTO U3 aBTOPOB HE UMECT d)I/IHaHCOBOﬁ 3aUHTCPECOBAHHOCTHU B MPEACTABJICHHBIX

MaTepuajiax ujinm Mertoaax.

Jlns muruposanus: [apr I'., @unrep I1.T. Knaccudukanus KanuuispHO TeMaHTMOMBI CETYATKHA HAa OCHOBE BU3YaJbHOTO
nporHosa. Poccuiickuit opranbmonorudeckuii xxypHai. 2020; 13 (2): 12—7.
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Von Hippel — Lindau (VHL) disease has been found to
be a progressive, familial, autosomal dominant, multi-systemic
phacomatosis with retinal capillary hemangioblastoma (CRH) as
the most common manifestation [1]. CRH are benign, well-cir-
cumscribed, vascular and progressive neoplasm arising from inner,
mid-peripheral retina [2, 3]. These tumors are sporadic or found
in association with systemic manifestations . Sporadic CRH are
indistinguishable from those associated with VHL [4]. However,
CRH associated with VHL tends to occur at an earlier age and is
more likely to be multifocal [5]. They can remain stable without
leakage, regress spontaneously, grow, induce high-flow state reti-
nal angiopathy with exudation of vascular components [3, 6, 7].
CRH have been found to be unilateral or bilateral; solitary or
multifocal; stable or progressive with new lesions appearing over
time. While 46 % of solitary CRH without systemic disease have
been associated with VHL, 100 % of multifocal CRH patients had
VHL disease [8].

Various modalities have been used to treat CRH. Treat-
ments typically included observation, laser, cryotherapy for
CRH < 5 millimeters (mm) base whereas plaque brachytherapy
and vitreoretinal surgery for larger CRHs and their complications.
With the advancement in knowledge about VHL protein and its
relationship with vascular endothelial growth factor (VEGF), cur-
rent research has focused on pharmaceutical intravitreal therapy.

Close ocular surveillance and thus early CRH detection have
led to earlier intervention and a better prognosis for eye and vision
retention. Similarly, close VHL-related systemic surveillance has
led to earlier treatment and life preservation [9]. The average life
span of VHL patients is 40 to 50 years [10].

METHODS

No identifiable patient records were used in this study.
Therefore, the internal review board of the New York Eye Can-
cer Center did not require submission. The Health Insurance
Portability and Privacy Act and the Declaration of Helsinki were
not relevant.

Literature Search

A review of the literature was performed using Medline and
PubMed databases. Keywords included: visual function, vision,
visual acuity, visual prognosis, ocular angiomatosis, retinal an-
giomas, retinal capillary hemangioma, RCH, CRH, Von-Hippel
Lindau disease, vision, visual acuity, outcomes, complications
and retinal angiomatosis in VHL patients. For this, study selection
criteria included: longitudinal studies, those including visual acuity
as well as an association between visual acuity and CRH. We also
looked for data on the relationship with VHL and its long-term
outcomes, including the effect on the prognosis for vision. Though
10 publications contained the aforementioned data, we chose
5 major studies containing 427 patients to collect and analyze visual
acuity outcome results for comparison and statistical significance
[10—14]. These 5 studies contained the foundational data for our
vision-prognosis-based staging classification for CRH (Table 1).

Statistical analyses were performed utilizing the Pearson
Chi-Square test, likelihood ratio, Fischer’s exact test and linear
regression by linear association tests to prove the statistical signifi-
cance of age at onset, location, laterality, gender, multifocality
on visual outcomes (SPSS Statistics 20 software, New York City,
New York, United States).

METHODS OF TREATMENT

Each institution used them as monotherapy, synergistically
with others, sequentially or in combination as needed for local
tumor control. In this study, we presumed the best possible care
from each eye tumor specialist and thus, did not analyze the rela-
tive efficacy of each treatment.

Observation. Observation as treatment is typically used
for peripheral CRH smaller than 0.5 mm or juxtapapillary CRH
without any signs of progression, exudation or loss of visual func-
tion [15]. The risks of treatment are weighed against the risks of
tumor-related vision loss. Observation is more preferred in juxta-
papillary tumors, which are slightly more stable than extrapapillary
CRH, 86 % and 81 % respectively [16].

Laser Photocoagulation. Laser photocoagulation is
typically used for 1.5 to 4.5 mm thick CRH [16]. Success rates
of 91—100 % have been reported [17—19]. Dr. Finger suggests
photo-coagulation of the feeder vessels to scar, then the posterior
180 degrees are demarcated. Lastly, if the tumor vascular pattern
persists, direct tumor laser can close any residual blood vessels
[15]. A. Singh et al. noted peripheral CRH does better than
Juxtapapillary CRH with laser treatment with a success rate of
74 % [16].

Cryotherapy. Cryotherapy is used when CRH are larger
than 3 mm and have significant sub-retinal fluid making laser
photocoagulation difficult or impossible. CRH In general, double
freeze thaw cryotherapy is employed to cover the tumor as viewed
by indirect ophthalmoscopy [20]. A. Singh, et al. noted 74 % of
success rate with cryotherapy of less than 3.75 mm base CRH [16].

Radiation Therapy. Radiation therapy plaque and proton
beam have been used for CRH [4]. Ocular morbidity and vision
outcomes have been dependent on tumor location, the radiation
dose and thus the incidence of radiation retinopathy and optic
neuropathy. Siebel et al. noted that there were successful ana-
tomical outcomes after proton beam radiation whereas there was
asignificant drop in vision from 20/100t0 20/125 (p=0.071) [21].
K. Kreusel, et al. published their experience with ruthenium-106
plaque brachytherapy in 24 patients showing a slight improvement
from 20/60 £ 20/60 to 20/50 + 20/40 post-treatment [22].

Anti-Vascular Endothelial Growth Factor therapy. Anti-VEGF
treatment hasbeen used to treat CRH with exudation [23]. In VHL,
chromosome 3p25-26 is affected by germline mutations leading
to inactivation of VHL protein [6, 24]. VHL protein is needed for
normal retina vessels and ocular structures. In its absence or deficit,
VEGF levels increase [25]. Drugs like bevacizumab, ranibizumab,
and aflibercept are now commonly used for reducing VEGF produc-
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Table 1. Visual function associated with retinal capillary hemangioma
Taomuna 1. HapyiieHus 3peHnst, aCCOLMUPOBAHHBIE C KATMUIIPHOi remanrnomoii cetyatku (KI'C)

Parameters A. Webster, M. Niemeli, C. McCabe, K.-M. Kreusel, B. Toy, Mean
[Tokazarenu etal. [11]? etal. [10] etal. [12] etal. [13] etal. [14]

Sample size 17 36 68 (72 eyes) 57 249 85.4
KonyecTBO manneHToB

Age, years 30.9 40 36 20.3 33.3 32.1
Bospacr, et

Male: Female 1:2.4 1:2.6 1:0.9 N/A 1:1 1:1.07
Myx.: Ken.

Bilaterally N/A 16.7 % (6) 5.9% (4) 42 % (24) 33 % (82/249) 30.7 %
BbunarepanbHo

VHL disease N/A 30.0 % (11) 33.9% 100 % (57) 100 % 32.0%
Bosnesns ['J1 23 (27 eyes)

Mean Follow up, years 8.7 5 5.4 7.3 7.7 6.8
CpenHuii cpoK HaOTIOACHMS, JIET

Visually symptomatic at presentation N/A 45.4 % (5/11) 74.1 % 63.0 % (36/57) 16.1 % 49.7 %
among VHL patients (20/27 eyes) (80/498 eyes)

3puresbHas CUMIITOMATHKA Y

marueHToB ¢ [J1

Visually symptomatic at presentation 41.1 % (7/17) | 68.0 % (17/25) 88.9 % N/A N/A 49.5 %
among non-VHL patients (40/45 eyes)

3puresnbHas CUMITOMATHKA Y

marueHToB 6e3 [J1

Vision worsening during follow-up 64.7 % (11/17) | 30.6 % (11/36) 37.5% 63 % (36/57) 41.8 % 47.5 %
CHUXeHue 3peHus B IEPUOJT (27/72 eyes) (208/498)

HaOJIIOAEHUS

Juxtapapillary angioma 23.5% (4/17) N/M 100 % (72 eyes) 10.9 % 20 % 18.1%¢
IOxcramamuuisipHas aHrioMa (11/105 eyes) (100/498 eyes)

Vision (<20/200) at the end of follow up | 64.7 % (11/17) | 16.7 % (6/36) 25.0 % 25.7 % N/M 33.0%
3penue (< 20/200) B KoHIIE (18/72 eyes) (27 eyes of

HaOIIOIeHUS 21 patients)

Painful blind eye 11.8 % (2/17) 5.6 % (2/36) 4.4 % (3/68) 5.3% (3/57) 5.6 % (14/249) 6.5%
Creroii 6onsiiuii ria3

Note. N/A — data not applicable, N/M — Data not mentioned, VHL — Von-Hippel Lindau disease, * — A. Webster, et al. [11] were based on the
unilateral sporadic CRH tumor with no VHL disease, ® — for mean bilateral data, C. McCabe, et al. [12] was not considered. It was a study limited
to juxtapapillary tumors which typically present unilaterally, © — for mean juxtapapillary tumor, C. McCabe, et al. [12] was not considered as it was

100 % juxtapapillary tumors.

IIpumeyanne. N/A — Het naHHbix, N/M — He ynomsinyTo, ['J1 — 6onesns ['unmenst — Jlunnay, * — ucciaenoBanue A. Webster, et al. [11] onuceiBaer

onHocTopoHHI010 criopaanyeckyto KI'C 6e3 6onesnu ['ummenst — JIunanay, ®

— TIpU pacyeTe CPeHUX OMIaTepasbHbIX JAHHBIX PE3YJIbTaThl PA0OTHI

C. McCabe,et al. [12] He yIUTBIBATUCH, TOCKOJIBKY B HEll pacCMaTPUBAIMCh TOJBKO IOKCTAaKANUJUISIPHBIE OITYX0JIM, KOTOPhIe OOBIYHO ObIBAIOT
OTHOCTOPOHHUMH, ¢ — TIPU pacyeTe CPeIHUX JTaHHBIX MO IOKCTAKANTMIIISIPHBIM OITyXOJISIM pe3ysibTaThl paboTsl C. McCabe, et al. [12]
HE YYMTHIBAIKMCH, IIOCKOJIbKY B Hell paccMaTpuBaiuch ToJabKO (100 %) Takue omyXoJiu.

tion, thereby reducing the formation of new vessels and exudation
[26—28]. W. Wong, et al. published a case series of 5 patients show-
ing the outcomes of intravitreal ranibizumab therapy for CRH [29].
With their results, they concluded that intravitreal ranibizumab as
monotherapy at a 4 weekly interval had minimal beneficial effects
on VHL-related CRH and needs to be used in combination with
other modality of treatment. Though it can be efficacious in case of
small CRH with minimal exudation [29].

Other Laser-Based Treatments. Photodynamic Therapy
(PDT) and Transpupillary thermotherapy (TTT) have been tried
[30, 31]. U. Schmidt-Erfurth, et al have concluded a drop in visual
acuity from 20/40—20/500 pretreatment to 20/50—20/2000 after
treatment with PDT. They are not commonly used widely due to
their lack of efficacy [32].

Summary. While each center employed what they considered
the “best possible treatment” for each CRH. This study examines
the published results from the literature to classify risk factors for
vision loss related to CRH and their treatment.

RESULTS

In this review, the choice of CRH treatment modality
depended on the size, amount of exudation, retinal detachment
as well as the tumor's proximity to optic disc and fovea. Though
treatment can prevent vision loss, and 67 % of patients retain better

than 20/200 vision, despite treatment 33 % become legally blind
in the affected eye.

Our search revealed 5 studies that met our inclusion criteria
(Table 1). Thus, we were able to study the visual acuity results of
427 treated patients. Of this 32 % had VHL and rest had spontane-
ous or new mutations. There was no sexual predilection for CRH
(p=0.47) in that 48.2 % (n = 206) were males, 51.8 % (n = 221)
females with a mean follow up of 6.8 years.

There was no significant patient-age difference among the
studies (p = 0.929). Overall, there were 69.4 % (58—94.1 %) unila-
teral CRH, 30.6 % (5.9—42 %) bilateral and 18.1 % (10.9—23.5 %)
juxtapapillary tumors. Tumor-related vision loss was noted at
presentation in 38.6 % (n = 165/427) of patients. Censoring vi-
sion loss related to mortality; CRH-related vision loss was found
independent of the presence of VHL disease (p = 0.157).

Age at onset. Both K.-M. Kreusel, et al. and H. Dollfus, et al.
found that younger age of onset is associated with poor visual prog-
nosis. K.-M. Kreusel, et al. noted an average of vision < 20/1000
in the younger age of manifestation (p = 0.03) and H. Dollfus, et
al. defined 15—25 years as a critical age group [13, 33]. Webster et
al. also concluded that patients presenting with symptoms were
younger (p = 0.02) [11].

CRH location. According to B. Toy, et al., using ETDRS
noted that there was a loss of 7.6 & 1.2 letters from baseline visual
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acuity in VHL in comparison to 2.8 + 0.6 in non-VHL patients
(p =0.0003). Patients with new peripheral involvement or juxta-
papillary tumorhad 2.3+ 1.2 or 12.5 + 5.2 letters lost respectively.
Individuals with VHL disease having no new CRH lost 6.6 £ 1.2
letters in comparison to eyes that developed new CRH had
21.6 £7.8 (p = 0.08). Patients with baseline juxtapapillary tumors
with the development of new peripheral CRH had a maximum drop
0f 49.5 + 30.5 letters. On comparing the patients having baseline
VHL disease with no progression to severe progression there was
7.4+ 1.2 and 26.1 £ 9.0 letters drop respectively (p = 0.05). They
concluded that peripheral CRH that is non-exudative, distant from
posterior pole and amenable to treatment can have stable visual
acuity with least impact on central vision whereas Juxtapapillary
CRHs which affects the central vision and are difficult to treat.
From this analysis, patients with progression (p = 0.05) are at the
highest risk of losing vision [14].

Laterality and Focality. C. McCabe, et al. in their series
of 57 juxtapapillary patients, concluded that visual prognosis was
more guarded in bilateral tumors (p = 0.019) and in association
with peripheral tumors (p < 0.0001). They also inferred that
multifocal CRH or progressive CRHs whether it is the increase
in number and/or extent of peripheral CRH with/out in combi-
nation with juxtapapillary tumors can progress to visual loss [12].
K.-M. Kreusel, et al. reported that the symptomatic eyes pre-
sented with larger angiomas in comparison of asymptomatic eyes
(p < 0.0001) and have a higher chance of developing new
angiomas making it as multifocal on subsequent follow-up
(p = 0.0005), which will more readily progress to vision loss
(p <0.0001) [13].

Risk Factors. According to B. Toy, et al, risk factors for
anatomical CRH progression include (1) age at presentation,
(2) age of onset of VHL ocular manifestation and (3) involvement
of fellow eye. Whereas loss of vision is dependent on (1) anatomi-
cal progression, (2) increase in peripheral extent or a number and
(3) presence of exudation, retinal detachment, and macular in-
volvement. They also found that the presence of extraocular VHL
manifestations and anatomical progression are not correlated.

Table 2. Visual prognosis based staging system for retinal angiomatosis

They also concluded gender, BMI and smoking status have no role
in the visual prognosis of CRH [14]. While McCabe et al. defined
age and peripheral tumors in one or both eyes as independent risk
factors for poor visual acuity at initial presentation, while CRH
growth pattern was not [12].

Garg-Finger CRH Classification. In order to be useful for
the CRH specialist, this study's classification was based on ana-
tomical presentation with a secondary focus on progression and its
pathological effects. This data was derived from the multicenter,
published data on visual acuity outcomes published in the studies
seen in Table 2.

DISCUSSION

Both A.Webster, et al. and K.-M. Kreusel, et al. suggest that
the cumulative probability of a permanent visual deficitin CRH is
60% [11, 13]. K.-M. Kreusel, et al. also proved that VHL patients
who are symptomatic before 20 years of age are more likely to lose
vision [13]. R. Toy, et al. published the largest cohort study provid-
ing the details on ocular manifestations, vision, and factors leading
to the progression of the disease. They have inferred that with early
treatment CRH can remain stable but in the long term, the impact
of ocular manifestations and its complications were cumulative.
They described visual function, its course and its dependency on
anatomical phenotype, and progression over time [14].

CRH size and number. K.-M. Kreusel, et al. reported sig-
nificant difference (p < 0.0001) in size of CRH 1.1 £ 0.2 mm
in visually asymptomatic and 3.8 = 0.3 mm in symptomatic
with number of angiomas 2.6 + 0.9 and 7.2 £ 0.9 respectively
(p = 0.0005) [13]. R. Toy, et al. noted a drop in visual acuity
of 3.6 & 1.3 letters in patients with CRH <2 and 11.1 & 3.9 letters
drop in patients with CRH > 3 in number (p = 0.07). They also
found a drop of 4.4 & 1.2 letters in patients with CRH involving
< | quadrant and 7.7 * 2.6 letters drop in CRH involving
> 1 quadrant (p =0.021) [14].

CRH Location. CRH are more frequently located in the
peripheral retina. The prevalence of juxtapapillary CRH has been
foundtobe 11—15 % among VHL patients with a higher incidence

Tabnuna 2. KJ'[aCCH(l)I/IKaLH/IH PETUHAJIBHOI'O aHTMOMATO3a Ha OCHOBE BU3YaJIbHOTO ITPOTHO3a

Stage Retinal angiomatosis
Cragus PeTuHanbHBII aHTMOMATO3
la Peripheral CRH with age of onset > 20 years old with no progression*
Iepudepunueckas KI'C ¢ Bozpactom Hauaia > 20 jieT, Herporpeccupyromasr®
Ib Peripheral CRH with either age of onset < 20 years or progression*
Iepudepnueckas KI'C nmubo ¢ BozpactoM Havasa < 20 jet, J11nbo rmporpeccupyroias™
Ic Peripheral CRH with age of onset < 20 years and progression*
Iepudepnueckas KI'C ¢ Bozpacrom Hauaia < 20 jieT, mporpeccupyorias™
ITa Juxtapapillary CRH with age of onset > 20 years with no progression*
FOkcrananwuisipuas KI'C ¢ Bo3pactoM Havasa > 20 jiet, Hermporpeccupyroias™
1Ib Juxtapapillary CRH with either age of onset < 20 years or progression™
FOkcrananwuisipaas KI'C 6o ¢ Bo3pacrom Havasa < 20 jer, 1ubo nporpeccupyomias™
IIc Juxtapapillary CRH with age of onset < 20 years and progression*
FOkcrananwuisipaas KI'C ¢ Bo3pactom Havana < 20 jiet, mporpeccupyonas™
I a Juxtapapillary and peripheral CRH with age of onset > 20 years with no progression*
IOkcrananmwisipHas u nepudepudeckass KI'C ¢ Bozpactom Havasa > 20 jiet, Herporpeccupyoras™
1IIb Juxtapapillary and peripheral CRH with either age of onset < 20 years or progression*
IOkcrananwisipaas u nepudepudeckas KI'C nmu6o ¢ Bospactom Havaina < 20 jieT, 1160 nmporpeccupyromias™
Il c Juxtapapillary and peripheral CRH with age of onset < 20 years and progression*
FOkcrananwuisipuas u nepudepudeckas KI'C ¢ Bo3pacrom Hauana < 20 jet, nporpeccupyomias™

Note. * — progression: 1) increase in number of Peripheral CRH (> 2); 2) increase in the extent of Peripheral CRH (> 1 quadrant); 3) involvement of
fellow eye; 4) presence or development of retinal detachment, exudation, vitreous hemorrhage or neovascularization.

IIpumeuanue. * — nporpeccupoanue: 1) ysennueHue uncia nepudepudeckux KI'C (> 2); 2) ysennuenue 30Hbl niepudepuueckoit KI'C (> 1
KBaJpaHTa); 3) BOBJeUEHME IMAPHOTO I1a3a; 4) HaTMUKe WM TPOTPECCUPOBAHNE OTCIOMKM CeTYATKU, IKCYAALUU, BUTPEATbHOTO KPOBOU3IUSIHUS

WJIK HEOBACKYJIsIpU3allvu.
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in younger patients [12, 34]. In our meta-analysis, it was higher at
18.1 %. Juxtapapillary CRH were more commonly associated with
VHL disease [25]. Because of their location and less clearly defined
efferent and afferent feeder vessels, they are more difficult to treat
leading to a poor prognosis for vision. Typically presenting early, as
small tumors, they gradually enlarge over time, with vascular leak-
age leading to loss of vision as a result of retinal edema, epiretinal
membranes, hard exudates, and retinal detachment. McCabe et
al. reported a general decline in visual acuity over the follow up
of > 6 months from 43 eyes (61 %) having vision > 20/40 to only
21 eyes (35 %) retaining vision > 20/40 [12].

VHL disease Association. In this study, we found that there
was no significant difference in the risk of CRH-related vision loss
if suffering from spontaneous versus VHL-related tumors, similar
to webster et al. [11]. Though this finding contrasts with that of
M. Niemeli, et al. where vision outcomes were better in cases of
patients with no VHL [10]. Our review found that VHL disease was
present in 32 % of patients presenting with CRH and this was not
associated with age, gender or laterality of CRH. Overall, 42 % of
CRHspresented as unilateral whereas 58 % presented bilaterally [35].

Various systems have been used in the past to classify CRH
are described in Table 3.

Effects of CRH are (1) exudative (25 %) or (2) tractional
(9 %). The exudation can present as either intraretinal fluid (10 %)
or subretinal fluid (16 %) [3, 36]. D. Vail [37] has classified based
on the development of complications (Table 4).

Whereas J. Sigelman [38] has classified the CRH based on
their presentation (Table 5).

Table 3. Systems used to classify retinal capillary hemangioma [4]
Tab6muua 3. [TpunsaTHIE CUCTEMBI KTaccU(PUKALIMK KalTUUISIPHOM
TeMaHTUOMBI CETYATKH [4]

Basis Classification
OcHoBa Krnaccudukanmsa
1 Retinal Distribution Peripheral
Pacnionoxenue Ha cetuatke | Ilepudepuueckoe
Juxtapapillary
IOkcTamanmwiisipHoe
2 Morphology Endophytic
Mopdonorust DHpoduTHas
Sessile
Ha mmmpokom ocHoBaHMM
Exophytic
DK30(hUTHAS
3 Effects on Retina Exudative
Peakimst cetyatku DKccynaTuBHas
Vitreoretinal Traction
BurpeopernHanbHast
TpaKIusI
4 Systemic Features Without VHL
CucteMHBIE 0COOEHHOCTH bonesnu I'JI Het
With VHL
Bonesns I'J] ectb

Table 4. D. Vail’s Classification [37]
Tat6muna 4. Knaccudukanus D. Vail [37]

Stages Complications

Cranus OcoXHEeHUs

1 Early stage with dilatation of feeding artery and draining
vein and angioma formation
PaHHsis1 cTanus ¢ pacliMpeHeM MUTAIOIIEH apTepuu U
JIPEHUPYIOLIEH BeHbI U (HOPMUPOBAHUEM AHTUOMBI

11 Development of hemorrhages and exudation

PasButue KpOBOI/ISJII/IHHI/Iﬁ M SKCCygaummn

111 Massive exudation and retinal detachment (RD)
MaccuBHas 9KCCyaalysi U OTCIOMKA CeTYaTKH

v Ubveitis, absolute glaucoma, and loss of the eye
YBeur, abcoioTHas IJlayKoMa U IoTepsi ria3a

Table 5. J. Sigelman’s Classification [38]
Taomuna 5. Kitaccudukauus J. Sigelman [38]

Stages CRH presentation
Cranus Bun KI'C
| Very small CRH without any feeder vessels
KI'C oueHb MaieHbKOT0O pa3Mepa 6e3 MUTAIOIINX COCYI0B
11 CRH appears as a small red nodule with the prominence of

only the draining vein
KI'C B BuIe HEOOJIBIIIOTO KPACHOTO Y3J1a C IPOMMHEHIIEH
TOJIBKO APEHUPYIOIIIEI BEHBI

111 CRH both feeding artery and draining vein are present +
retinal exudates

KI'C ¢ nuratouieii aprepueil v ApeHUpyIolleil BEHO! +
PETUHABHBIN 3KCCYAAT

v Partial exudative RD
YacTuuHast 3KCCyIaTUBHAs OTCJIONMKA CETYaTKU
\'% Total exudative RD

TortanbHast SKCCYIaTUBHAA OTCIIONKA CETYATKH

It is quite evident that both D.Vail’s and Sigelman’s classifi-
cation were based on the anatomical presentation of CRH instead
of its effect on the visual functions of an individual.

Screening should be mandated in VHL patients as CRH can
be treated at an early stage and prevent the progression [39—41].
Present screening guidelines are based on prevalence data and
initial presentation with no mention of progression and its effects
[34, 42—45].

Herein, we have performed a meta-analysis for the risk
factors associated with vision loss at diagnosis. Patient age at
onset (p = 0.03), CRH location (p < 0.0001), and multifocality
(p=0.0005) were the strongest predictors for vision loss. Additional
factors included the involvement of fellow eye, progression, and
macular involvement. The current study provides an overview
of visual prognosis, factors affecting and a new staging system to
prognosticate visual system. This information provides medical
evidence for both patients and ophthalmologists to decide on
timing of treatment and likely outcomes. However, in our review,
we found a lack of large studies and no multicentric prospective
data collection to describe the visual prognosis in CRH and VHL
patients. This paper encourages such studies on visual function
and offers a vision-outc ome based classification to assess its inap-
plicability in follow up, prognostication and treatment of retinal
angiomatosis (Table 2).
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