Histopathological and Clinical Characteristics of Surgically
Removed Cavernous Venous Malformations (so-called
Cavernous Hemangiomas) of the Orbit
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Cavernous venous malformation (CVM) is the most common primary vascular lesion of the orbit. The aim of
this studly is to present authors ‘experience regarding fourteen patients with orbital CYM (so-called cavernous
hemangioma) and identify their clinical and histopathological particular characteristics. From 2010 to 2017
a total of 14 patients were diagnosed with orbital cavernous hemangiomas and treated by the authors.
Patients’ socio-demographic, clinical, radiological, and surgical findings were retrospectively retrieved from
medical records and analyzed. Diagnosis of a cavernous hemangioma was confirmed histologically in all
cases. Results: All 14 patients were females, with a mean age of 44.2 years old, ranging from 13 years to 57
years. The left orbit was affected in eleven (78.57%) cases. A painless, gradually progressive proptosis and
visual disturbance were the main clinical signs. In four (28.57%) cases, the lesion was incidentally discovered
at imaging evaluations for persistent headache. All patients were accurately diagnosed preoperatively based
on computed tomography (CT) exam or magnetic resonance imaging (MRI). The tumors were removed
successfully by anterior orbitotomy. Transconjunctival approach proved to be an important surgical procedure
in their treatment, with excellent results and a low risk of complications. Histologically, all lesions revealed
large vascular channels with endothelium lining and multilaminar smooth muscle layers in their walls, but
also nests of small capillary channels in interstitium. No intravascular thrombosis or stromal lymphocytes
could be seen. Orbital cavernous hemangiomas presented clinical, imaging and histological features of a
benign lesion. Having to deal with extraconal lesions, we successfully used anterior orbitotomy, mainly the
transconjuctival approach, with no complications or recurrences after a six-month follow-up period.
Histologically, all lesions revealed images being most closely to dysplastic veins. So, we concluded that the
so-called orbital cavernous hemangioma was rather a cavernous venous malformation.
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Vascular neoplasms represent 4% of orbital lesions, but
so-called cavernous hemangioma is the most common of
them [1]. Immunohistochemical staining was the
evidence for considering this lesion a malformation rather
than a tumor. Osaki et al. (2013) have shown these kind of
vascular lesion are characterized by a virtual absence of
Ki-67 positivity [2].

This is a non-infiltrative, slowly progressive lesion,
symptomatic in middle-aged patients, especially women
[3], and the stimulation in their growth during pregnancy
reported in studies [4- 6] seems to suggest hormonal
influence. The location of most of these malformations is
typically intraconal and lateral in location but rarely it can
develop in extraconal areas [7-11]. Usually, this
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malformation is a unique lesion, but Wang and Yan
described four cases of multiple cavernous hemangiomas
ofthe orbit in their series of 214 patients with this pathology
[12]. Also, Shields et al. (2000) reported a case with
bilateral cavernous haemangiomas of the orbit [13].

Some reports admit that it is not possible to distinguish
this lesion only on a clinical background from the rare and
potentially lethal hemangiopericytoma. So, a final
pathological diagnosis is required after surgical excision
of an orbital vascular tumor [14].

The present study aims to present authors’ clinical,
imaging, pathological and treatment experiences regarding
fourteen patients with orbital cavernous hemangiomas and
to identify their particular characteristics.
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Experimental part
Materials and methods
Study design

During 7 years (from 2010 to 2017), a total of 14 patients
with orbital cavernous hemangiomas were treated by the
authors and were included for the analysis. Patients’ socio-
demographic, clinical, radiological, and surgical findings
were retrospectively retrieved from medical records and
analyzed. Diagnosis of CVM was confirmed histologically
in all cases. For this study, the pathologists reviewed all
histological samples.

Clinical and imaging evaluation

The ophthalmic examinations included visual acuity
(VA) measurement with Snellen charts at a distance of 6
meters, motility of eyeball, pupillary reflex, proptosis
measurement with Hertel exophthalmometer, Goldmann
tonometry for intraocular pressure, and fundus
examination with direct ophthalmoscope. The indications
for surgical therapy included the presence of at least one
of the following signs and symptoms: visual impairment,
progressive and disfiguring unilateral proptosis, double
vision and pain.

Preoperatively, 6 patients underwent MRI, 5 underwent
CT and the rest of them underwent both investigations
without contrast.

Surgical technique and pathological analysis

Surgical removal was performed under general
anaesthesia. The mass excision used the transconjunctival
approach or the transcutaneous incision.

All resected specimens were grossly described and
representative samples were fixed in 10% neutral-buffered
formalin and embedded in paraffin blocks. 4-im sections
were cut and stained with hematoxylin and eosin (H and
E). In all cases the diagnosis of a CVM was confirmed. For
this study, all slides were reexamined under routine light
microscopy by two independent pathologists in order to
identify their common histopathological characteristics.
All patients were followed up at least for 6 months
postoperatively.

Results and discussions
Sociodemographic data,
characteristics

All patients were women and their ages varied from 13
to 57 years (mean age was 44.2 years + 5.7 years). In the
present study, the main presenting sign among these
patients was proptosis in ten cases (71.42%) (fig. 1), but
seven patients (50%) presented diplopia, too. In four cases
(28.57%), the lesion was discovered incidentally at imaging
evaluations for persistent headache. The left orbit was
affected in eleven cases (78.57%) and the right orbit in
three cases (21.42%). No case was bilaterally involved.

CT images of patients included in the study revealed a
round well-defined soft tissue tumor (fig. 2). At MRI the
aspect of the tumor was similar to CT images, but the

clinical and imaging

Fig. 1. Patient with displacement

of the left eye opposite to the  Fig. 2. Axial CT showing a well-
position of the tumor. defined ovoid lesion.
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signal in T1 was isointense compared to the muscle, and
in T2 hyperintense compared to the muscle.

Surgical procedure and pathological findings

Our cases were located in the extraconal inferior or
medial orbital compartments, so the surgical treatment
was represented by anterior orbitotomy. In twelve cases
(85.71%) we performed tumor excision using the
transconjunctival approach and in two cases (14.28%) we
chose the transcutaneous incision. Total tumor resection
was achieved in all the cases (fig. 3).

Fig. 3. Postoperative evolution
following transcutaneous
incision, 7 days after surgery.

Grossly, the removed lesions were well circumscribed
tumors, with a reddish gray color, with soft but solid
consistency. On cut surface, a sponge-like aspect could
be seen. Microscopically, common to our cases was the
presence of a fibrous pseudo-capsule that encapsulated
each of the resected tumors (fig. 4A, 5B, 6A). Every lesion
was composed of large irregular vascular channels filled
with blood and lined by endothelial cells. These vascular
channels were tightly knit, but separated by fibrous
interstitium in various quantities (fig. 4B, 5A, 6A). Almost
all vascular spaces from every analyzed lesion had
multilaminar smooth muscle walls with various
thicknesses, ranging from one to ten layers for the same
blood vessel (fig. 5B, 6A, 6B). All cases showed budding-
off of capillary channels from cavernous spaces into the
interstitium (fig. 5C, 5D, 6A). No intravascular thrombosis
or stromal lymphocytes could be seen.

Six months after surgery, the exophthalmos decreased,
the vision improved and there was no recurrence of the
lesions at the last follow-up.

In the last years, some reports introduced a new
nomenclature for orbital cavernous hemangioma as they
labelled it as cavernous venous malformation (CVM) [15].
This entity usually occurs rarely in children but frequently
in adult patients with ages between 40 to 60 years and it
has a female predominance (60-70%) [15, 16]. Our cases
proved to be all females, with a mean age comparable
with other studies [17-19].

A possible explanation for sex predilection has recently
been proposed. According to Jayaram et al. (2015), in
postmenopausal women previously diagnosed with orbital
cavernous hemangioma, the lesions either remained

""""

¥ g

Fig. 4. Histopathological images of orbital cavernous venous
malformation: Case 1. A). Large cavernous vascular channels filled
with blood and lined by a single layer of flattened endothelial cells

and separated by scant connective tissue stroma. A fibrous

pseudocapsule surrounded the lesion (H and E staining, x10) B).

The central part of the lesion showed large, endothelium-lined,
blood-filled spaces, which are tightly knit and separated by thick
septa (H and E staining, x10).
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stable or decreased in size, suggesting that female sex
hormones could be involved in the lesion progression [20].

Cavernous hemangioma is usually solitary and
unilateral, most commonly involving the left orbit [21]. Our
study confirms this predominance of involvement.

In rare cases, this vascular lesion may be associated
with other vascular malformations or with Maffucci
syndrome (consisting in multiple enchondromas and soft
tissue hemangiomas) or blue rubber bleb nevus syndrome
(defined by bluish cutaneous and mucosal hemangiomas,
enteric hemangiomas, and gastrointestinal bleeding) [22,
23].

The most frequent location is the retrobulbar
compartment of the orbit, especially the lateral aspect [16,
21]. The most common sign and symptom is
exophthalmos, which is present in 70-95% of cases [24-
26]. At initial presentation, the average value of proptosis
is approximately 5 mm and its progression is calculated to
be about 2 mm per year [27]. When the cavernous
hemangioma is located intraconally, it can lead to a
progressive axial proptosis. When it is located in the
extraconal orbital space, the displacement of the globe is
opposite the position of the tumor (fig. 1). Another common
symptom is impairment of visual acuity (50%), which
appears when the hemangioma compresses the optic
nerve. Also, local pain, visual field defects, diplopia, and
chronic headache can appear in less than 20% of cases
[24]. Similar to other studies, we encountered
exophthalmos in almost three quarters of our cases, all
females, but we found a higher rate of diplopia, probably
due to the small sample size.

A palpable mass is rarely present in cases with
cavernous hemangiomas and optic atrophy is also noted
occasionally. When the tumor is located in the vicinity of
the globe, it may induce hyperopia and choroidal folds,
which interestingly, persist even after complete removal
of the hemangioma [28]. Less frequently reported
symptoms include double vision, lid swelling, and lump
sensation. Amaurosis is an unusual symptom associated
with several intraconal and extraconal orbital lesions,
probably caused by optic nerve ischemia as this is
compressed by the retrobulbar mass [29].
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Fig. 5. Histopathological images of orbital cavernous venous
malformation: Case 2. A). Large, anastomosing vascular spaces,
filled with blood and separated by fibrous stroma (H and E
staining, x5). B). Well-circumscribed lesion surrounded by a

e fibrous pseudocapsule and made of large vascular spaces lined by

endothelium and multilaminar smooth muscle walls with various
thicknesses (H and E stalnlng, x10). C) and D). Microscopical

into the interstitium
(H and E staining, x10).

= Fig. 6. Histopathological images of orbital cavernous venous

malformation: Case 3. A). encapsulated lesion composed of

dllated cavernous vascular spaces lined by a single layer of

N ,,5 | endothelial cells and separated by connective tissue stroma.

| Budding-off of capillary channels could be seen (H and E
staining, x10). B). Large, anastomosing vascular spaces, filled

| with blood and separated by fibrous stroma. Vascular spaces
showed smooth muscle walls with different thicknesses,
ranging from one to 10 layers for the same blood vessel

(H and E staining, x5).

Usually, CT and MRI reveal a well circumscribed round
or ovoid orbital mass (fig. 2). CT shows homogeneous soft
tissue density, and may also identify small calcifications or
phleboliths [30,43]. MRI shows isointense T1 signal, bright
T2 signal, dark internal septations and a dark
circumferential rim that represents a fibrous pseudocapsule
[27, 30, 31]. On contrast injection, the lesion shows
progressive filling and becomes homogenous. This pattern
is considered to be characteristic of cavernous
hemangioma [28].

The differential diagnosis of well circumscribed orbital
lesions includes schwannoma, fibrous histiocytoma,
hemangiopericytoma as well as metastatic lesions, but
cavernous hemangioma is the most often encountered
benign orbital lesion [28, 32].

Histopathological examination of a cavernous
hemangioma reveals a benign vascular malformation
characterized by a well-defined capsule and numerous
large dilated vascular channels lined by endothelial cells
with an intervening fibrous interstitium [16, 25, 33].

However, some authors made immunohistochemical
investigations and demonstrated that the vascular
channels reacted strongly with the traditional blood vessel
endothelial markers CD31 and CD34, but they were
negative for D2-40, separating them from lymphangiomas
[2].

Inflammatory cells and macrophages may be present,
and foci of lymphocytes are absent or sparse. But there
are some atypical clinical cases where there was an
obvious infiltration of inflammatory cells within the
interstitium of the lesion [34]. The vascular lumen is filled
with blood and there could be regions with intralesional
thrombosis, reflecting vascular stasis or slow flow. The
stromal structure shows perivascular hypercellularity or
hyperplastic elements related to neovascular activity [14].

In our cases, we identified a mixture of venous muscular
channels and of capillary structures. All these structures
were separated by thick strands of connective tissue. As
other authors reported [2] we identified in the walls of large
vascular channels variable multilaminar smooth muscle-
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like bundles under the endothelium, the image being most
closely to dysplastic veins. So, we concluded that the so-
called orbital cavernous hemangioma is rather a cavernous
venous malformation. However, Osaki et al. (2013)
demonstrated by immunohistochemical staining that
multilaminar vascular walls stained positive with Smooth
Muscle Actine (SMA), but negative with desmin, and these
features indicated a myofibroblastic differentiation rather
than smooth muscle differentiation [2]. Growth of the
lesion may occur intrinsically by the budding-off of capillary
channels from cavernous spaces into the interstitium [17].
In our histological sections, we also identified closely
packed capillary vessels in the interstitium. Nagasaka et
al. (2007) reported that VEGF and flk-1 immunostaining
were positive in endothelial cells in their nine specimens
and concluded that both VEGF and its receptor flk-1 are
important in the growth of orbital cavernous hemangioma
[35]. There is a discordant expression of proliferative
markers. PCNA and Bcl-2 show positivity in the absence of
Mib-1 and this fact demonstrates its low proliferative
potential [36]. As the vascular network advances towards
the neighbouring tissue, it induces a fibrous capsule at the
interface. In this process of expansion, the lesion can
displace, compress, or incorporate surrounding structures.
In the anterior and middle orbit, the relatively mobile
muscles, nerves, vessels can accommodate that slow
expansion by moving aside and visual impairment occurs
only with large lesions. By contrast, in the orbital apex,
there is no room for displacement and the vessels and the
nerves are tightly compacted and directly apposed [37].

Due to the fact that orbital cavernous venous
malformation is benign and has a slow growth, in
asymptomatic cases it is recommended that patients
should be followed with visual field and imaging testing.
Surgery should be considered in symptomatic patients and
even if the surgical dissection is quite easy and bloodless it
should be planed carefully according to the anatomical
location of the lesion and its relationship with the orbital
structures and facial sinuses identified anatomo-
radiological studies [38, 39]. In this regard, medicine faces
ethical and legal issues, and surgery should also be planed
according to patient, respecting his personal values [40-
42].

Anterior orbitotomy is general used for the excision of
both extraconal and intraconal lesions, not involving the
orbital apex [37]. The transconjunctival approach can be
successfully used for small tumors located laterally or
medially to the eyeball [25, 43]. We preferred using this
approach in twelve cases because it provides excellent
exposure of the orbit, leaving no visible scar and possessing
a lower risk of complications. However, in two cases we
decided to use a subcilliary incision due to the lesions’
anterior and inferior position. In such cases, it is important
to use blunt dissection to free the tumor from the
surrounding attachments.

Additionally, in large lesions, lateral canthotomy may be
necessary for better exposure. The cryoprobe is an ideal
tool for orbital cavernous venous malformation extirpation,
and is reported to have good results in reducing
intraoperative capsular rupture and bleeding [24,26, 44]. A
disadvantage of the method is that adjacent structures may
also be frozen [44]. Complications reported with the
anterior approach are lid hematoma, mydriasis, loss of
vision from direct optic nerve damage, arterial occlusion
or entropion/ectropion [15]. In our patients, no serious or
permanent complications were observed during or after
the operation and good follow-up results were achieved in
terms of proptosis and diplopia improvement. Due to the
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benign nature of the lesion, there was no recurrence six
months following excision.

Recently, endoscopic transnasal approach has gained
popularity for the management of orbital cavernous venous
malformation located in the medial or inferior orbital
compartment [45, 46]. Access to the posterior medial orbit
can be gained transnasally through the ethmoid and
sphenoid sinuses. The endonasal endoscopic approach also
permits decompression of the medial wall of the orbit.
However, the removal of larger lesions is limited with this
approach. The transantral approach through the maxillary
sinus allows greater access to the floor of the posterior
orbit and facilitates removal of larger lesions [17,47,48-
53]. In addition to the transnasal endoscopic approach,
Caldwell-Luc-type procedures have also been used to reach
orbital lesions [25]. In our opinion such a traumatic
approach is not necessary, the transconjuctival procedure
offering a good enough approach for safe removal of the
orbital haemangioma.

Conclusions

Our series of cases demonstrated that orbital cavernous
hemangiomas express clinical and imaging features of a
benign lesion which occurs usually in adult females.
Surgery was recommended in the presence of clinical
manifestations (exophthalmos, proptosis, and diplopia).
Having to deal with extraconal lesions, we successfully
used anterior orbitotomy, mainly the transconjuctival
approach, with no complications or recurrences after a
six-month follow-up period. Histologically, all lesions
revealed medium-sized vascular channels with mature
endothelium lining and variable smooth muscle-like layers
under the endothelium, an image being most closely to
dysplastic veins. So, we concluded that the so-called
orbital cavernous hemangioma is rather a cavernous
venous malformation. We also identified nests of
microcapillary networks in the interstitium of these lesions
and considered these features as the proof of their slow,
but progressive growth.
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