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Further comparative analysis with our data was performed.

Results: Five patients were included into this study. There were four men and one
woman. Mean age comprised 33.8 years (range 20-48 years). Most patients were
admitted to our hospital due to visual disturbances (80%). Visual function improved
in four patients. Visual function was unchanged in one patient, lacking visual distur-
bancies pre-op. Complication developed in one patient.

Conclusions: Optochiasmatic cavernomas are encountered extremely rare. Despite
the use of contemporary diagnostic options, differential diagnosis remains challenging.
Full diagnostic work-up is mandatory. After the diagnosis is made, surgical treatment
should be considered first. Total microsurgical or endoscopic transsphenoidal
removal of the optochiasmatic cavernoma is a relatively safe and effective treatment
method facilitating improvement of visual function.
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INTRODUCTION

Cavernomas of the central nervous system are benign
low-flow vascular malformations that are encountered in
0.2-0.5% of the population with a small female predom-
inance.”"””” They comprise 10-20% of vascular malfor-

6)7)

mations of the central nervous system.””” Cavernomas

consist of dilated pathological vessels (caverns) lined by
endothelium, and there is no brain tissue in between.”'”"”
Most cavernomas are found in the basal ganglia, cere-
bellum, brainstem, and spinal cord: 80% are supratento-
rial, 20% - infratentorial.***®

Optochiasmatic cavernoma is an extremely rare cere-
bral lesion. They account for approximately 1% of all
cavernomas of the central nervous system."” Reports on
this pathology are limited. 118 cases have been reported
since 1958.*” Tt is a very rare cause of visual symptoms
and findings caused by optic nerve dysfunction. Abrupt
visual deterioration is a common symptom of the
disease which is sometimes predisposed by factors like
alcohol consumption, pregnancy, labour etc.”"”*” Visual
deterioration can be either due to enlargement or abrupt
bleeding of cavernoma. Hemorrhage can be either intra-
cavernoma or extra cavernoma. However, signs of pitu-
itary hypofunction and hydrocephalus can be encoun-
tered in certain cases due to significant mass-effect.”””
Magnetic resonance imaging is the imaging modality
of choice for preoperative diagnosis of cavernoma.
Preoperative diagnosis, treatment strategy and visual
outcomes after different treatment modalities remain a
subject for discussion. Hereby, we present clinical and
radiographic features as well as surgical results of a series

of five patients with optochiasmatic cavernomas.

MATERIALS AND METHODS

Patients operated in a period 2005-2021 were analyzed
in this study. All patients preoperatively underwent
computed tomography (CT) scan, CT-angiography, and

magnetic resonance imaging (MRI).

Magnetic resonance imaging

All cavernomas had heterogeneous features on T1WI,
most of the lesion was isointensive with small hyperin-
tensive sites (due to minor hemorrhage).

MRI diagnosis was complicated in cases when no
features of local hemorrhage could be recognized. In
one patient with large cavernoma (patient 1), lesion was
mostly exophytic and extended to the third ventricle and
the left lateral ventricle. Thus, the cavernoma was misdi-
agnosed as a craniopharyngioma in this case.

The cavernoma was displaced anteriorly in another
patient (patient 5) and had low-intensity signal on
FIESTA. For these reasons, meningioma of the anterior
clinoid process was proposed initially.

Visual function of the patients was assessed pre-op,
post-op and at the follow-up. Duration of visual dysfunction
was noted as well. Surgical details were also extracted
from medical notes. All patients were followed up, and
control MRI was performed one month after operation.

We assessed surgical series of optochiasmatic cavernomas
published for last 10 years. Further compare of results
with our data was performed.

Surgical technique

In this study patients underwent microsurgical, and
endoscopic transnasal removal of the cavernomas
(Table 1). Surgical strategy was based on the location
of the cavernoma and diagnostic work up. In the case
when craniopharyngioma was suspected, the lesion was
located in the posterior superior portion of the chiasm
with extension to the third ventricle. For these reasons
transnasal endoscopic approach was selected for this
patient. Remaining lesions were mostly located in the
anterior part of the chiasm and the optic nerve. Location
of cavernomas is depicted schematically in Fig. 1.

Microsurgical removal was performed in four patients.
Standard pterional craniotomy and subfrontal approach
were used in all these four cases. Side of the approach
was determined by the location of a cavernoma and a
concomitant intracranial lesion. After subarachnoid
dissection optic structures were identified. Cavernoma
looked like a xanthochromic area on the surface of the
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Table 1. Clinical and surgical data of the series

Age (years),

No gender Localization Surgical approach Visual function before operation Visual function at follow-up
Posterior chiasm, Anterior extended No Changes
1 26,M third ventricle, transnasal Vis 0D=1.0; 0S=1.0 Vis OD=1.0; 0S=1.0
left lateral ventricle transsphenoidal Intact visual fields Intact visual fields
Inferior chiasm, Improved
2 41, M left optic nerve’ Pterional Vis 0D=0.2; 0S=0,0 Vis 0D=1.0; 0S=0.0
P Right-sided temporal hemianopia Right-sided temporal hemianopia
. . Improved
Median portion of . Vis 0D=10; 05=0.2 Vis 0D=1.0; 05=0.3
3 48, M the chiasm, Pterional . . . ! -
suprasellar space ylsua] fields: bitemporal Visual field defect sllghtly
hemianopia, left central scotoma decreased on the left side
Improved
Left portion of Vis 0D=1.0; 0S=0.03 Vis OD=1.0; 0S=0.08
4 51,M the chiasm, Pterional Visual fields: right-sided Visual field defect slightly
left optic nerve homonymous hemianopia, decreased on the left side
left central scotoma
. . Improved
Anterior portion of . A Ao . 10 02
5 20,F the chiasm, Pterional Vis OD=1.0; 0S=0.4 Vis OD=1.0; 0S=0.5

left optic nerve

quadrantanopia on the left side

Visual fields: inferior nasal Visual field defect slightly

increased on the left side

OD, oculus dexter; OS, oculus sinister

Fig. 1. Schematic drawing demonstrating cavernoma location
and applied surgical approach (microsurgical subfrontal and
endoscopic transsphenoidal) in present series.

optic apparatus and caused its local bulging. Internal
structure of cavernomas was atypical in all cases. It
consisted of few tiny venous vessels not resembling stan-
dard caverns that are encountered in typical cavernomas.
Cavernomas were surrounded by some extent of a dense
perifocal gliosis. However, no clear boundaries were

found between the lesion and surrounding normal brain

tissue. Cavernomas were removed according to standard
microsurgical principles. Cavernoma-related hematoma
was encountered in 3 cases. However, it lacked typical
capsule. The hematoma was in the subpial space in
the ventral chiasm in first patient. It was found in the
upper part of the chiasm next to the lamina terminalis
in another case. The hematoma in third ventricle was
found in third case.

As mentioned above, endoscopic transnasal removal
of a cavernoma was performed in one patient. The ante-
rior extended transsphenoidal route was used. Intraop-
erative visual evoked potentials were also applied. The
dura was opened with linear incision at the sella and the
planum sphenoidale. Almost intact chiasm was found at
the planum. Given preoperative sodium balance distur-
bances, pituitary transection was considered unharmful.
The pituitary stalk was transected as well to increase the
operative corridor. The cavernoma was removed with
ultrasonic aspirator (Integra CUSA, USA). Some part of
the lesion was adherent to the walls of the third ventricle,
and it was dissected with curettes. Multilayer “sandwich”
repair of the skull-base defect was performed with fascia

lata flap, autologous bone graft, abdominal fat graft, and
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fibrin-thrombin glue. Lumbar drain was placed at the

end of the procedure.

RESULTS

Five patients were included into this study. There were
four men and one woman. Mean age comprised 33.8
years (range 20-48 years). Most patients were admitted
to our hospital due to visual disturbances (80%). Abrupt

Y 6

visual loss was observed in three patients, and gradient —
in one patient (Table 1).

Patient #1 had features of diabetes insipidus caused
by mass-effect. He was admitted to our hospital due to
constant headaches. They were caused by the occlusion
of the third and the left lateral ventricles by the large
sellar lesion (Fig. 2). Patient #2 was investigated due to
progressive visual loss and right-sided homonymous
hemianopia. Patient #3 suffered abrupt left-sided visual

loss and bitemporal hemianopia. Multiple cerebral

Fig. 2. Clinical case of endoscopic transnasal resection of the cavernoma of the chiasm and the third ventricle.
(A) Chiasmatic lesion (arrow) extending to the third ventricle is shown on frontal T1-weighted contrast-enhanced
images, (B) heterogeneous lesion (arrow) with post-hemorrhagic features on sagittal T1-weighted contrast-
enhanced images, (C) CT scan 1 day post-op showing complete removal, (D) intraoperative endoscopic view,
post-resection cavity and hematoma are depicted (arrow). CT, computed tomography; PComA, posterior

communicating artery aneurysm
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cavernomas were revealed on MRI. One of them located
in the superior medial chiasm. Patient #4 presented
with severe visual disturbances and right-sided homon-
ymous hemianopia (Figs. 3, 4). Concomitant left-sided
ophthalmic ICA aneurysm was revealed on MRI which
was clipped during the same procedure. Patient #5
suffered from decreased visual acuity and left-sided infe-
rior nasal quadrantanopia. Hematoma related to hemor-
rhage from a cavernoma was observed in 3 patients.

Visual outcomes
Visual function improved in patients #2-5. Visual
function was unchanged in patient #1 lacking visual

disturbances pre-op. Significant improvement was regis-

Fig. 4. Visual fields of a patient number 4. (A) Pre-op automatic
perimetry showing a deficit in the lower part of the visual field of
the right eye, (B) perimetry showing slight improvement of the
visual field one-month post-op.

Fig. 3. Clinical case of microsurgical removal of a cavernoma of the left optic nerve. (A) Hypointentsive bulging
of the left optic nerve (arrow) is visible on axial slices, T2WI, FIESTA, (B) heterogeneous, mostly isointensive zone
in the region of the left optic nerve (arrow) on frontal slices, T2WI, (C) intraoperative view of a left-sided subfrontal
approach, cavernoma (arrow) is easily recognizable in the left optic nerve, (D) post-resection cavity.
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tered in patient #2 (visual acuity increased from 0.20 to
1.00) who had presented with severe visual dysfunction
initially (left-sided amaurosis, right-sided temporal
hemianopia). Visual fields extended and visual acuity
increased from 0.20 to 0.30 post-op in patient #3. In
patient #4 minimal increase of visual acuity (from 0.03
to 0.08) and extension of the visual field of the right eye
were registered. In patient #5 visual acuity increased
from 0.30 to 0.50, and the visual field of the left eye
extended in the temporal half.

Complications

Complication developed in one patient after endo-
scopic transnasal removal. Syndrome of transected
pituitary stalk occurred with subsequent hypofunction
of the pituitary gland and diabetes insipidus. It resolved
under appropriate hormone substitution. However, one
month later patient was readmitted to our hospital due
to nasal cerebro spinal fluid (CSF)-leak and meningitis.
The patient was re-operated, defect of the skull base was
identified and repaired. After appropriate antibacterial
therapy and lumbar drainage, the CSF-leak resolved and
the patient was discharged.

DISCUSSION

Optochiasmatic cavernomas are extremely rare (less
than 1% of all cavernomas)."”"”"” Since 1958 only 118
cases have been reported.””'*” They are found in different
parts of the optic nerves and optic chiasm, which deter-
mines the surgical strategy (either microsurgical, or
endoscopic transnasal).

Optochiasmatic cavernomas have to be differentiated
from craniopharyngiomas, gliomas, meningiomas,

21-23 .
'*¥ Optic nerve

thrombosed aneurysms, schwannomas, etc.
glioma causes enlargement of the optic nerve or chiasm.
However, no features of local hemorrhage are found."”
Contrast enhancement is typical for optic gliomas.
Craniopharyngiomas are contrast-enhancing lesions
that might have cystic and/or solid structure with calici-

fications.”'” Optic nerve sheath meningiomas usually

have linear pattern of contrast enhancement along the
optic nerve. CT-angiography, MR 3D-TOF angiography;,
or digital subtraction angiography are used to differen-
tiate cavernomas from arterio-venous malformations
and aneurysms. Pituitary apoplexy might also lead to
chiasmatic hemorrhage; however, oculomotor dysfunction
is usually observed in these patients due to compression
of the cavernous sinus.”'® Optic neuritis can cause
abrupt visual loss, and intensive contrast enhancement
of the optic nerve can be recognized on MRIL.”

Optochiasmatic cavernomas typically present with
sudden decrease of visual acuity, reduced visual fields,
visual hallucinations.””” Acute headache, retroorbital
pain, nausea, and vomiting can develop as well.”*” Loss
of consciousness and endocrinopathy might be observed
in case of massive hemorrhage and compression of the
hypothalamo-hypophyseal region.”"*

MRI is a first-line diagnostic option in optochiasmatic
cavernomas. Precise radiographic evaluation of the
sellar region is mandatory. Optochiasmatic cavernomas
usually appear as local bulging of the optic nerve or
chiasm with a distinct signal intensity. They have iso- or
hypointensive signal on TIWI. On T2WI cavernomas
have heterogeneous pattern due to hemorrhagic compo-
nent. Heme has signal of different intensity depending
on a stage of its metabolism. Hence, this creates a char-
acteristic pattern of “popcorn”. Surrounding hypointen-
sive ring is caused by hemosiderin and is found in 60%
of cases. Other MRI sequences include 3D Spoiled
Gradient Recalled echo (SPGR), T2 CUBE, Fluid Atten-
uated Inversion Recovery (FLAIR), Susceptibility
Weighted Angiography (SWAN) etc. Their use is oblig-
atory in case of complicated differential diagnosis.
Cavernomas are typically non-enhancing lesions;
however, in certain cases contrast enhancement can be
observed as well.”*"

Surgical approach is one of the first issues that should be
considered when treating optochiasmatic cavernomas.
Cavernomas of the lateral parts of the optic chiasm and
nerve as well as those located in the posterior half of the
chiasm are amenable for microsurgical removal. The

radiographic method of two points can be applied to
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determine whether microsurgery is appropriate option.””

Cavernomas of the intracanal portion of the optic nerve
and those located at its superior aspect are another indi-
cation for microsurgery. Anterior clinoidectomy should
be performed in this case.”"”

Pterional craniotomy is preferred option for these
cavernomas. Additional osteotomy can be performed for
more basal approach: orbitotomy, zygomatomy, anterior
clinoidectomy.”"” Anterior interhemispheric transbasal
approach has been also used for these lesions."”

After meticulous arachnoid dissection and exposure
of the optic apparatus are made, cavernoma-related
hematoma is incised and evacuated. Then cavernoma is
debulked using microscissors and mictodissectors.

Bipolar coagulation is usually avoided. However,
low-voltage coagulation is used in certain cases.” It is
accepted by many authors, that adjacent post-hemorrhagic
gliotic tissue of the optic nerve and the optic chiasm should
not be resected as this is not the part of cavernoma.
Removal of this tissue can result into further visual
decline.””

Indocyanine green (ICG) videoangiography can be
applied to increase intraoperative visualization. ICG
enhancement of cavernoma develops within 1-2 minutes
after intravenous injection and facilitates its localization.”"*

Microsurgery has certain advantages over endoscopy,
including better visualization of optic structures, espe-
cially anterior lateral portions of the optic nerves, chiasm
and tracts.”"” However, it gives only limited access to
the ventromedial portions of the optic apparatus.”

Due to rarity of the disease, clear diagnosis is often
challenging. Optochiasmatic cavernomas can be confused
with craniophatyngiomas, gliomas and pituitary
adenomas. These lesions are often removed via the ante-
rior extended transsphenoidal approach.'” Al-Sharydah
et al. reported on case of transsphenoidal removal of the
endo-suprasellar cavernoma, which was mimicking
pituitary adenoma on pre-op MRL” Some authors consider
that endoscopic transsphenoidal removal is associated
with worse outcomes due to inadequate decompression
of the optic chiasm."”

One of the main advantages of the transsphenoidal

route is better visualization of the parasellar structures:
the pituitary stalk, anterior and ventral parts of the
chiasm and the optic nerves, the anterior communi-
cating artery (AComA) complex. It allows to decrease
traction injury and preserve perforating arteries.
Hypophyseal arteries are easily visualized through the
endoscopic approach, and therefore, the risk of their
injury is diminished. Moreover, the transsphenoidal
route provides the panoramic view under different
angles which allows to overcome limitations of the
unilateral subfrontal approach.” It should be noted that
the main disadvantage of the transsphenoidal approach
is the high risk of nasal CSF-leak and postoperative
meningitis.

One patient in our series had large cavernoma extending
to the third ventricle. Safe and complete removal became
possible only after the pituitary stalk transection. It
provided surgeons with better access to the retrochias-
matic region. The pituitary stalk craniopharyngioma
was the initial diagnosis considered in this patient, and
transection of the pituitary stalk was planned to remove
the infundibulum and achieve total resection of the
tumor. In our opinion the endoscopic approach can be
safely applied in medially and inferiorly located opto-
chiasmatic cavernomas, and those located in the optic
canal. Otherwise, the transsphenoidal route is associated
with high risk of injury to the optic apparatus and pitu-
itary complex.””

The optic structures can be injured during surgery
either directly, or due to excessive traction and vascular
damage. Pupillary diameter monitoring was suggested
for avoidance of these complications.'” Mydriasis
indicates injury of the afferent visual fibers, and thus,
dictates withdrawal of the further removal.

Direct stimulation of the optic nerves, tracts and
chiasm is relatively new option. It is also used for other
optochiasmatic lesions.”® In case magnitudes of P20 and
N30 waves start to decrease, surgeon is recommended to
pause the procedure or withdraw further resection.

Visual functions improve after surgery in most patients
with optochiasmatic cavernomas, according to our data
and other studies (Table 2). It depends on the pre-op
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visual status of the patient: visual acuity usually increases
in 50-75% of the cases. Extension of visual fields is
observed as well. Improvement usually develops over
time and can be discovered at the follow-up examination
and automatic perimetry. It should be noted that the
risk of further visual decline is greater in conservatively
treated patients. Moreover, the extent of resection (total
or subtotal) is reported not to influence visual outcomes

DD Hence, surgical treatment in patients

significantly.
with impaired visual function can provide better visual

outcomes with relatively low risk of complications.

CONCLUSIONS

Optochiasmatic cavernomas are encountered extremely
rare. Despite the use of contemporary diagnostic
options, differential diagnosis remains challenging. Full
diagnostic work-up is mandatory. After the diagnosis
is made, surgical treatment should be considered first.
Total microsurgical or endoscopic transsphenoidal
removal of the optochiasmatic cavernoma is relatively
safe and effective treatment method facilitating improve-

ment of visual function.

Disclosure
The authors report no conflict of interest concerning
the materials or methods used in this study or the findings

specified in this paper.
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