ORIGINAL RESEARCHES Vol. 16 (4) 2023 Ophthalmology Journal

35
DOI: https://doi.org/10.17816/0V568972 ' o.)
Research Article
Check for
‘ updates ’

Comparative characteristics of ophthalmological
symptoms of orbitocranial and orbital cavernous

venous malformation
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ABSTRACT

BACKGROUND: Cavernous venous malformation of the orbit, formerly known as cavernous hemangioma of the orbit, refers to
vascular malformations with slow blood flow, and is a frequent lesion of the orbit in adults. The spread of cavernous venous
malformation of the orbit into the cranial cavity is extremely rare.

AIM: The aim of this study is a comparative analysis of ophthalmological manifestations of orbitocranial and orbital cavernous
venous malformation.

MATERIALS AND METHODS: The analysis was performed on 50 patients operated in N.N. Burdenko National Scientific and
Practical Center for Neurosurgery from 2004 till 2023. Two groups of patients with cavernous venous malformation of the orbit
were identified: group 1 — with malformation spreading into the cranial cavity, group 2 —with malformation localized in the
orbit only.

RESULTS: In 29 patients, cavernous venous malformation of the orbit spread into the cranial cavity through superior orbital
fissure, inferior orbital fissure, optic canal and/or through combinations thereof; in 21 patients, the malformation was located
in the orbit only. Females prevailed in both groups; the average age was 44 years. The first group included patients with
the following features: visual impairments were more frequent and more prominent, oculomotor disorders caused mainly by
the involvement of oculomotor and abducens nerves; optic nerve atrophy, slight proptosis. The second group was identified
by more prominent proptosis, more mild visual impairments, oculomotor disorders caused by the presence of the malforma-
tion in the orbit, at the eye fundus, optic nerve head edema prevailed.

CONCLUSIONS: Ophthalmic symptoms due to topographic and anatomical variants of a cavernous malformation.

Keywords: cavernous venous malformation of the orbit; orbitocranial cavernous venous malformation; vascular mass
formation.
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CpaBHuTeNIbHas XapaKTepucTUKA o0(pTasbMOIOrM4EeCKOM
CUMNTOMATUKU OpOUTOKpPaHUaNbHOU M OpbUTaNbHOM

KaBepHO3HOW BEHO3HOM MasnbgopMaLum
H.K. CepoBa, A.Il. TpyHoBa, H.H. Ipuropbesa, H.B. JlacyHuH

HaumoHanbHbIN MeAWLIMHCKMIA UCCNe0BaTeNbCKMI LEHTP Helipoxupyprim uM. akap. H.H. Bypaenko, Mocksa, Poccus

AHHOTALNA

AxtyanbHocTb. KaBepHo3Has BeHO3Has ManbdopMauus opbuTbl, paHee M3BECTHas KaK KaBepHO3Has reMaHruoma op-
BUTBI, OTHOCKUTCA K COCYAMCTBIM ManbOopMaLmMsM C MeAJIEHHOW CKOPOCTbH) KPOBOTOKA M SIBNSETCA YacTbiM NOPaXKEHUEM
opbuThl y B3pocnbIX. PacnpocTpaHeHWe KaBepHO3HOW BEHO3HOW ManbdopMaLuuu opbuThl B MOSIOCTb Yepena BCTpeyaeTcs
KpaiiHe pejKo.

Lienb — cpaBHUTENbHbIN aHanu3 oTanbMONOrMYECKOi CUMNTOMATUKY 0pBUTOKpaHUanbHOM 1 0pbUTaNbHON KaBEPHO3HOI
BEHO3HOW ManbdopMaLmm.

Matepuanbl u Metoabl. MccnenoBanuio noasepriock 50 nauueHToB, onepupoBaHHbix B OTAY «HMULL Heipoxupyprum
uM. akag. H.H. bypaeHnko» ¢ 2004 no 2023 r. bbino BblaeneHo ABe rpynnbl NALMEHTOB C KABEPHO3HOW BEHO3HOM Manbdop-
Mauwmein opbuTbl: rpynna 1 — pacnpocTpaHsioLLeiica B N0a0CTb Yepena, rpynna 2 — 0Kanu3yloLLeics TONbKO B opbuTe.
Pesynbtatbl. ¥ 29 naumeHTOB KaBepHO3Has BeHO3Has ManbdopMauus opbuTbl pacnpocTpaHanach B MojoCTb Yepena
yepes BEPXHIOW, HUKHIOK TNa3HUYHYI0 Lefb, 3PUTENbHbIA KaHan u/uam ux codetanus; y 21 naumeHta 06bEMHoe 06-
pa3oBaHMe Haxoawnoch ToNbKo B opbuTe. B obeux rpynnax npeBanupoBamu JiMLA KEHCKOT0 MOMa; CPefHWA Bo3pacT
coctaBun 44 ropa. OTnnunMTeNbHBIMKU 0COBEHHOCTAMM MauueHToB rpynnbl 1 BbiaM yalle BcTpevarowwmecs u bonee Bbl-
PaXKEHHbIE 3pUTENbHbIE HAPYLUEHUS, [Na30ABUraTeNlbHble HapyLUeHUs!, 00yCNOBNEHHbIE NPEUMYLLECTBEHHO NOPaXeHUEM
rNa3o0fABMraTeNlbHOro M 0TBOAALLEr0 HEPBOB, aTPO(MSA 3pUTEIbHOTO HEPBa, HEPE3KO BbipaXKeHHBIN 3Kk30hTanbM. Y nauu-
€HTOB rpynnbl 2 3k30hTanbM 6bi1 6011e€e BbIpaXKeHHbIM, 3pUTeSIbHbIe HapyLUeHUs Bbinn HerpybbiMuK, rna3oBuraTeibHbIe
HapyLeHus obycnoBneHbl HanuumeM 06bEMHOr0 06pa3oBaHus B 0pbuTe, Ha ra3HOM [He MpeBanuMpoBan OTEK AWCKA
3pUTENIBHOTO HepBa.

3aknoyenune. OdranbMonormyeckas CMMNTOMaTKa obycnoBnieHa Tonorpato-aHaTOMUMYECKUMU BapWaHTaMW KaBepHO3-
HO ManbopMauuu.

KnioueBble cnoBa: KaBepHO3Has BeHO3Has ManbdopMauus opbuTbl; opbUTOKpaHWanbHas KaBepHO3Has BEHO3Has
ManbhopMauus; cocyauctoe 06 bEMHoe 0bpa3oBaHue.
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BACKGROUND

Cavernous venous malformation (CVM) of the orbit,
formerly known as cavernous hemangioma (CH) of the
orbit, is a common orbital condition in adults [1].

Formerly, this space-occupying lesion was common-
ly recognized as benign tumor. In accordance with the
classification of the International Society for the Study
of Vascular Anomalies (ISSVA) of 2018, CVM of the orbit
is equal to vascular malformations with slow blood flow
velocity. In our study, we refer the CBM of the orbit to in
accordance to the data of this classification. However,
currently the term “cavernous hemangioma” (CH) is used
by many authors, that is why in this review of literature,
we shall follow the terminology used by the author.

CH of the orbit occurs 2.5 times more frequently in
women as in men [2, 3].

The clinical picture depends on the localization of
the orbital CVM. Most prevalent localization becomes
the muscle cone [2]. Clinical signs of this localization
are: slowly progressing axial nonpulsatile proptosis
(60-70%), visual acuity decrease (41%), hypermetropic
shift due to the compression of the posterior pole of the
eyeball, oculomotor disorders (20-30%) are the result of
the action of the space-occupying mass on extraocular
muscles. If the orbital CH is positioned outside of the
muscle cone, there is a proptosis with the eyeball dislo-
cation and the limitation of eye movements towards the
space-occupying lesion. More rarely, such symptoms as
diplopia, lid edema, chemosis of the bulbar conjunctiva
are registered [1-6].

CVM localized at the orbital apex and with intracranial
spreading, as a rule, through the superior orbital fissure
(SOF) and the optic canal (0C), — is an extremely rare
condition.

Most frequent clinical signs of the CH localized at
the orbital apex according to several authors [7-10]
are: visual acuity decrease, appearance of visual field
defects, development of optic disc edema or of primary
optic atrophy, presence of oculomotor disorders due to
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compression of cranial nerves, diplopia, facial hypoes-
thesia, slowly progressing proptosis.

The literature analysis showed that in a small number
of publications, a comparison is made between ophthal-
mic signs of the orbital apex CVM spreading intracranially
and the CVM localized only in the orbit.

Thus, the aim of our study became a comparative
analysis of ophthalmic signs of the orbitocranial CVM and
of the orbital one.

MATERIALS AND METHODS

To solve the problem, 50 patients with the CVM of
the orbit were included into the study treated at the Na-
tional Medical Research Center for Neurosurgery named
after Academician N.N.Burdenko during the period from
2004 to 2023. There were 39 female and 11 male patients
(4 : 1). The age of patients was 17-69 years, median
43.5 years (Fig. 1).

All patients underwent an ophthalmologic examina-
tion, which included: visual acuity testing, perimetry,
exophthalmometry using the Hertel exophthalmometer,
testing of oculomotor, pupillary motor function, direct
and indirect ophthalmoscopy, biomicroscopy of the an-
terior segment.

According to our tentative classification, the degree of
proptosis was estimated as follows: 1-2 mm — degree
[, 3-4 mm —degree Il, 5-6 mm — degree Ill, 7 mm and
more — degree IV.

The visual acuity testing was performed using Roth’s
device by Golovin-Sivtsev, Landolt optotypes.

The visual field was tested by static automated pe-
rimetry using the Humphrey Field Analyzer Il (Carl Zeiss
Meditec Inc., Germany), Threshold test Central30-2 pro-
gram, and by kinetic manual perimetry using the Férster
perimeter.

Following grades of visual disturbances were formed:
visual acuity from 0.9 to 1.0 and absence of visual field de-
fects were considered as norm; visual acuity from 0.8 to 0.5
and initial visual field defects (<1/4 to 1/4 of the surface)

15
=10
2 5
=
H Men
0 0-21 22-29 30-39 40-49 50-59 60-69 = Women
Age

Fig. 1. Distribution of patients by gender and age
Puc. 1. PacnpegeneHne naumeHToB no noay u Bospacty
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corresponded to initial visual disturbances; visual acuity
decrease between 0.4 and 0.1 and visual field defects
>1/4 to 3/4 of the surface were considered as moderate
visual disturbances; visual acuity less than 0.1 and down
to practical blindness with severe visual field defects
(>3/4 of the surface), or with a central scotoma, were
taken as significant visual disturbances.

According to the degree of visual disturbances and the
state of the optic disc, two stages of visual disturbances
were differentiated: early and late. Categorized to the
early stage were high visual functions or moderate visual
disturbances, normal fundus or initial optic disc pallor
with edema or without it; the late stage was characte-
rized by low visual functions and sever optic disc pallor.

At examination, attention was driven to such indices
as symmetrical palpebral fissures, presence of semipto-
sis/ptosis, lid edema, presence and direction of eyeball
deviation in the orbit. Magnetic-resonance imaging was
performed in 31 patients, in 19 patients — computed
tomography. The presence of a mass in the upper or-
bital fissure and optic canal area evidenced the spread
of cavernous malformation into the intracranial cavity.
Apart from neurovisualization methods, the intracranial
spread of cavernous malformation was confirmed by the
protocol of surgical procedure.

All patients were operated at the Center for Neurosur-
gery named after Academician N.N. Burdenko. To remove
the CVM, the following approaches were used: osteoplas-
tic lateral orbitotomy — in 32 patients, supraorbital ap-
proach — in 13, orbitozygomatic approach — in 3, endo-
scopic transnasal approach — in 1, simple subperiostal
orbitotomy — in 1 patient.

Morphologic examination confirmed the CVM in all
cases.

Fig. 2. Magnetic resonance tomography. Cavernous venous malformation of the orbit,
spread into the cranial cavity through the superior orbital fissure and the optic canal:
a — axial projection, T2 mode; b — sagittal projection, T2 mode
Puc. 2. MaruutHo-pe3oHaHcHas ToMorpadms. KaBepHo3Has BeHo3Hasi ManbghopMa-
LS opOuTHI, pacnpoCTpaHAIOLLANACA B NONOCTb Yepena Yepe3 BEpXHIO FNMa3HUYHYI0
LUeNb U 3PUTESIbHbINA KaHa: @ — aKcuanbHasi NpoeKuuns, pexum T2; b — carutrans-
Has NpoeKuus, pexuM T2
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RESULTS

The disease history from the appearance of patient’s
complaint was from 1 month to 10 years (in average
2.5 years).

Based on the neurovisualization results, two groups
of patients were differentiated: group 1-29 patients
with CVM of the orbit spreading intracranially, 15 out
of them — with spread into the upper orbital fissure
and optic canal, in 8 patients — into the upper orbital
fissure, 2 — into the optic canal, 3 — into the upper
orbital fissure and lower orbital fissure, in 1 patient,
the orbital CVM spreaded intracranially destroying the
roof of the orbit; into the group 2, patients with only
orbital CVM localization were included — 21 patient
(Fig. 2, 3).

Ophthalmic symptoms and signs in group
1 patients (n = 29)

Upon examination, 13 patients presented complaints
on pain in the area of the orbit/frontal region on the le-
sion’s side, most often exercise-induced. In 7 patients,
there was lid swelling, in 3 — semiptosis. Eyeball dys-
topia was noted in 6 patients.

In 27 patients, proptosis was diagnosed: in 8 — de-
gree |, in 16 — degree I, in 1 — degree lll, in 2 pa-
tients — degree V. Proptosis variability was from 1 to
8 mm, in average 3 mm. Visual disturbances were noted
in 16 patients (55.2%): initial ones — in 7 patients, mo-
derate — in 5, practical blindness — in 4. In a majo-
rity of them (13 patients), there was a CVM spread into
the cranial cavity through the optic canal and the upper
orbital fissure. The duration of visual disturbances was
from 1 month to 10 years (in average 2.5 years).

e L b b

Fig. 3. Magnetic resonance tomography.
Cavernous venous malformation localized only
in the orbit, axial view, T2 mode

Puc. 3. MarHutHo-pe3oHaHcHas ToMorpagus.
KaBepHo3Has BeHo3Has ManbdopMauus, no-
KanuayloLLascs ToSbKO B opbuTe, akcuanbHas
NpoeKLms, pexum T2




ORIGINAL RESEARCHES

30
25
20
15
10

Number of patients

Vol 16(4)2023

Ophthalmology Reports

D -
Proptosis Moderate  Significant Visual Mild and Significant Primary Optic disc
(in total) proptosis proptosis  disturbances  moderate visual descending edema
(in total) visual disturbances  optic disc
disturbances atrophy
W 1% group B 2 group

Fig. 4. Comparative characteristics of ophthalmological manifestations

Puc. 4. CpaBHUTENbHAA XapaKTePUCTUKA 0TaNbMOOTMYECKON CUM

Normal ophthalmoscopic picture was observed in
13 patients (44.8%). In 9 patients, initial signs of primary
optic disc atrophy were revealed, in 4 the atrophy was
significant, in 3 patients, optic disc edema was present.

The early stage of visual disturbances was diagnosed
in 12, late one — in 4 patients.

Oculomotor disorders were found in 7 patients
(24.1%). In 4, they were the result of oculomotor and ab-
ducens nerves involvement in spread of the CYM from the
orbit into the cranial cavity through the upper orbital fis-
sure and manifested by the limitation of eye movements
by 1/3 from the norm and more; in 3 patients, oculomotor
disorders became the result of the mass lesion action on
extraocular muscles.

Ophthalmic symptoms and signs in group 2
patients (n = 21)

A complaint on pain in the area of the orbit/frontal re-
gion on the mass lesion’s side presented 7 patients. Upon
examination, mild lid edema was noted in 5 patients.

In patients of this group, same as in group 1, among
clinical signs, proptosis from 1 to 10 mm prevailed and
was found in 17 patients: in 5 — degree |, in 5 — degree Il
in 4 — degree lll, and in 3 patients — degree IV.

Normal ophthalmoscopic picture was observed in
14 patients (61.9%), in 4 patients, optic disc edema was
revealed, 3 patients had initial signs of primary optic disc
atrophy. Visual disturbances were present in 7 patients
(33.3%): in 5 — initial ones, in 2 — moderate. Thus, in
all 7 people, there was an early stage of visual distur-
bancies.

Oculomotor disturbances were present in 7 patients
(33.3%), in 5 out of them, malformation was located
within the muscle cone, the ocular motility disorder was
due to its action on extraocular muscles, manifesting by
the limitation of lateral eye movements no more than
1-2 mm. In 2 patients, the malformation was localized
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outside the muscle cone, the limitation of eye movement
was towards the localization of the space-occupying le-
sion.

Thus, as the result of the investigation, definitive as-
pects were revealed of ophthalmic symptoms and signs
in patients with malformation localization only in the or-
bit and of those with its intracranial spread. A compara-
tive characteristic of ophthalmic symptoms and signs in
groups is presented in the Fig. 4.

In both groups, proptosis was a frequent sign, but in
the group 1, it was mostly moderate, and in group 2 —
significant. Visual disturbances of different degree
were noted predominantly in the group 1, whereas in
the group 2, there were initial visual disturbances;
on the eye fundus in group 1 patients, more often there
was a primary optic nerve atrophy, in group 2 — pre-
dominantly optic disc edema.

DISCUSSION

Since 2018, CVM of the orbit according to the clas-
sification of the International Society for the Study of
Vascular Anomalies (ISSVA) are ranked among malfor-
mations with slow blood flow [11]. However, currently
the term “cavernous hemangioma” may be encountered
in the literature.

The growth of the orbital CH is extremely slow, and
the first sign is a slowly progressing indolent proptosis.
However, after its spread into the cranial cavity the first
symptom of the disease is a not uncommon visual acuity
decrease and an appearance of visual field defects [5-8].

The orbital CVM is more prevalent in women than in
men. In publications of G.J. Harris and F.A. Jakobiec [3],
the female/male rate was 7 : 3, whereas J.W. Henderson
et al. [12] reported a fairly equal rate (8 : 7). In our study,
female patients prevailed as well — 4 : 1, what is in ac-
cordance with the results of the other study [3].
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The disease is usually diagnosed, according to data
of different authors, at the age of 30-50 years [1, 2, 4,
13, 14]. Among our patients, the age was 17-69 years
(mean age 44 years).

The most frequent localization of the orbital CH is the
muscle cone [2]. CVM localized at the orbital apex with an
intracranial spread, as a rule, through the upper orbital
fissure and the optic canal, is an extremely rare condi-
tion. The analysis of the literature showed that there are
no sufficient data concerning the comparison of the oph-
thalmic signs and symptoms of the CVM localized at the
orbital apex and spreading intracranially, and malforma-
tion localized in the orbit only.

Thus, in the reviews of literature, the information is
presented on ophthalmic signs and symptoms of the orbit-
al CH [5, 15]; on malformation localized at the orbital apex
[7, 9, 13], or the ophthalmic signs and symptoms of the
CH of the orbit and of that at the orbital apex is estimated,
without paying attention to their distinctions [6, 16].

After a comparative estimation of two groups of pa-
tients, we revealed that in patients with the spread of the
malformation into the cranial cavity visual disturbances are
encountered much more often (55.2%) and are more signifi-
cant, up to practical blindness. This is caused by compres-
sion of the optic nerve at the orbital apex and in the optic
canal. Our results are in line with the literature data [5, 7].

In patients with CVM localized only in the orbit nor-
mal visual functions were noted more often, or mild and
moderate visual disturbances (33.3%).

In our series, on the fundus of group 1 patients prima-
ry optic nerve atrophy prevailed (44.8%), rather than optic
disc edema. Edema was found predominantly in group
2 patients (19.1%), and was related to the impairment of
venous outflow from the orbit and to the disturbance
of axonal flow in the optic nerve.

Oculomotor disturbances in group 1 patients were
caused mostly by the action of the space-occupying le-
sion on the oculomotor and the abducens cranial nerves,
this is consistent to the literature data [13]. In group 2
patients, oculomotor disturbances were more often
caused by the action of the space-occupying mass on
the extraocular muscles.

According to A. Suri [13], J.D. Osguthorpe et al. [17],
in patients with CH of the orbital apex spreading into the
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