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ABSTRACT

Background: Cavernomas arising in the region of the optic apparatus are extremely rare, accounting for <1% of all
the central nervous system cavernomas. Most patients are affected by acute visual disturbances related to hemorrhagic
events. A prompt resection of the lesion together with a decompression of the optic apparatus may lead to a functional
improvement. Almost all patients reported in literature were treated by means of a craniotomy, whereas only few
papers described the use of a transnasal approach.

Case Description: We report the case of a 53-year-old woman with a hemorrhagic, cavernous malformation of
the optic chiasm region and we discuss the technical nuances of the endoscopic transnasal approach we employed.
We also review literature for patients with cavernomas treated with a transsphenoidal approach. In our case, the
patient underwent the gross-total resection of the lesion through a fully endoscopic transnasal route and the visual
disturbances improved immediately after the operation. The ventral access allowed an adequate exposure of the
chiasm/anterior circulation complex, thus avoiding an excessive dissection and retraction of neurovascular structures.
Moreover, with the aid of angled scopes, we were able to identify the frail vascular supply of the chiasm by employing
the suprachiasmatic corridor as well as the infrachiasmatic one. We stress the need for a careful reconstruction of the
skull base to avoid a postoperative cerebrospinal fluid leak.

Conclusions: With the evolution and spreading of the neuroendoscopic techniques, in selected cases, we advocate
the use of the transnasal route for the removal of cavernomas arising in the region of the anterior optic pathways.

Keywords: Anterior optic pathways, cavernoma, endoscopic transnasal approach

INTRODUCTION

Cavernous malformations (CMs) are developmental vascular abnormalities consisting of sinusoid-like
capillary vessels with very slow circulation which could arise throughout the whole nervous system.
The walls of the cavernous vessels are fragile and these lesions usually become clinically evident during
hemorrhagic events.”! They account approximately for 5-15% of all vascular abnormalities in the central
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nervous system, with an estimated incidence of 0.15-0.56/100,000
persons per year!® with a slight predominance for the female
gender. Intracranially, these lesions could arise supratentorially
(80%) and infratentorially (15-20%). In <1%, CMs could also
arise in the context of the sovrasellar region located in the cranial
nerves, usually the optic one in its chiasm, the third, the seventh,
and the eighth ones." In particular, the CMs arising from
either the optic nerve, chiasm, optic tract, or hypothalamus are
called optic pathways and hypothalamus CM (OPH CMs). OPH
CMs usually become clinically significant due to hemorrhagic
events, the so-called “chiasmal apoplexies” As described by
Liu et al.," chiasmal apoplexy usually results in visual acuity
impairment, visual field deficit, or both (98%), and headache
and/or retro-orbital pain (60%): in 73% of the cases, the onset is
acute or subacute, whereas 26% of the cases have a progressive
course. Prior episodes of headache and visual loss are reported
in half of the cases. Consciousness and endocrine disturbances
are rare and are associated only with a large amount of bleeding
and compression of the infundibulum. In case of hemorrhagic
events, a prompt resection and decompression of the optic
apparatus are needed to ensure the best potential functional
recovery and to prevent rebleeding.® In the past few years, both
the accesses, the exploration and the working possibilities in the
sellar and parasellar areas became easier with the evolution and
the spreading of the neuroendoscopic techniques. However, only
three papers to date>'™'” reported a suprasellar decompression
by a ventral endoscopic approach. We report our experience
dealing with the decompression of the optic structures through
an endoscopic, endonasal, transsphenoidal approach in a case of
acute hemorrhage caused by a cavernous angioma.

CASE REPORT

A 53-year-old woman was admitted to our institution complaining
of a mild fever, severe headache, and progressive visual loss that
had started 4 days before. On admission, the general condition of
the patient and the results of the gross neurological examination
were unremarkable. Goldmann perimetry testing showed
bitemporal hemianopsia. Her visual acuity was 20/400 in the right
and 20/200 in the left eye. A computed tomography scan showed
a hyperdense, hemorrhagic mass measuring approximately 2.5 cm
in diameter in the suprasellar region [Figure 1]. A magnetic
resonance (MR) imaging scan [Figure 2 and 3] better outlined
the mass: it affected both the pituitary stalk and the hypothalamus
while reaching cranially the left Monro foramen and compressing
the optic nerves and chiasm, a clear signal of an ongoing edema.
Cerebral angiography showed no vascular malformation.
The results of routine blood and serum examinations were
normal. Endocrinological studies of the pituitary function were
unremarkable. After 3 days, the patient underwent a gross-
total resection of the lesion through an extended endoscopic,
endonasal, transsphenoidal route. The resection of the lesion was
combined with the opening of the third ventricle through the
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Figure 1 : Preoperative axial head computed tomography scan.

Figure 2: Preoperative axial head magnetic resonance T2 scan.

lamina terminalis. A careful reconstruction of the skull base was
performed, with abdominal fat, nasal septal flap, and fibrin glue.
After the operation, the visual symptoms improved immediately.
On discharge, visual acuity was 20/50 in the right eye and 20/20 in
theleft eye. The patient had a transient incomplete hypopituitarism
and mild diplopia which improved after few weeks. After 1 month,
the neurological examination was unremarkable. Postoperative
MR scan is showed in Figure 4 and 5. Histological findings
confirmed the presence of a CM, showing hemosiderin, reactive
fibrohistiocytic, ectatic vascular channels, and dilated cavernous
spaces. On immunohistochemistry, the lesion was positive for
CD34 staining, marker for endothelial lining, and was negative for
elastin staining, thus ruling out an arteriovenous malformation.
See video 1 showing the main steps of the endoscopic surgery.

Methods

The PubMed search engine (www.pubmed.gov) was used to perform
an internet Medline literature research based on the following
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keywords “chiasma,” “optic,” “sovrasellar,; “CM,” “endoscopic,’
and “transsphenoidal” with different combination. There were no
limitations as to the timeframe, language, and publication type
on the search process. We also cross-checked the references of the
articles retrieved by looking for further papers of potential interest.

DISCUSSION

In literature, the first relevant article about OPH CMs was
published in 1978. To date, there are approximately 70 cases of
histologically confirmed OPH CM. Still, only three papers!*17)
reported the cases of OPH CM treated by means of an endoscopic
endonasal, transsphenoidal approach. Natural history of OPH
CM is not clear partly because most reported cases have been
surgically treated and partly because there is a small amount of
data. The overall bleed rate for all types of intracranial CMs ranges
from 0.7% to 3.1% per year!"! and prior hemorrhage is a known
risk factor for subsequent bleeding (from 3.8% to 22.9%).1* The
hemorrhage and rehemorrhage rates of OPH CMs are not well-
defined in large case series, even if some authors report them
to be higher than those for cerebral lesions.*?! As seen for the
brainstem CMs, the reported higher rebleed rates of OPH CMs
may be partially explained by the eloquent nature of the optic
apparatus, i.e. likely to develop a clinically detachable neurological
deficit even with a small bleeding. A literature review by Liu
et al.'” showed a significative improvement of visual disturbances
in both gross-total resection and biopsy plus decompression
(85% and 77%, respectively). Even if the decompression without
complete resection of the optic apparatus has resulted in visual
improvement, the risk of rebleed and future visual deteriorations
may not be ruled out. Given the high rebleed rate of OPH CMs,
in accordance with other authors, we believe that the gross-total
resection should be the gold standard treatment.*”*1213151 There
are three papers reporting the use of an endoscopic endonasal
transsphenoidal approach: the first onel"” showed gross-total
resection reporting only a transient postoperative worsening of
the left temporal field defect, whereas the second one™ reported
a gross-total resection and no postoperative deficit. The third
paper? instead presented a case of a large CM that extended into
the sella and the sovrasellar region without signs of bleeding. Still,
the patient was operated on for neurological deterioration from
direct tissue compression (decreased visual acuity in the left eye,
bitemporal homonymous hemianopsia, and 6 nerve palsy). The
authors performed an endoscopic, endonasal, transsphenoidal
route with a subtotal resection. The residual cavernous angioma
was managed by stereotactic radiosurgery with good clinical
and radiological results. In our case, we performed a gross-total
resection through a fully endoscopic endonasal, transsphenoidal
approach with a sovrachiasmatic extension to open the third
ventricle and avoid possible compressive hydrocephalus in case of
further rebleeding. The ventral access and the magnification of the
endoscope enabled an adequate dissection of the chiasm from the
anterior circulation complex, thus avoiding an excessive retraction
of the nervous and vascular structures. With the aid of angled

Figure 3: Preoperative axial head magnetic resonance FLAIR scan.

Figure 5: Postoperative coronal head magnetic resonance T1 scan after
constrast enhancement.

scopes, we were able to fully identify chiasmatic structures not only
by employing the suprachiasmatic corridor but also by reaching
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it from an infrachiasmatic route. In our opinion, this is a non-
negligible advantage in dealing with the delicate vascular supply
of the optic chiasm. Almost all cases of OPH CMs in literature
were treated by means of a craniotomy through an anterolateral
or midline approach. The endoscopic transsphenoidal route
has become the gold standard for many sellar and sovrasellar
pathologies: the ventral access, the magnification, and the angled
scopes extend exploration and dissection possibilities. For these
reason, the development of endoscopic surgery increased the
successfully resected numbers of suprasellar tumors, despite the
satisfactory results of craniotomy for the treatment of suprasellar
lesions.!

CONCLUSIONS

Symptomatic OPH CMs are extremely rare and both early
decompression and complete resection are indicated to improve
the visual dysfunction in cases of hemorrhage. The endoscopic
endonasal, transsphenoidal route may be a valid choice to
decompress and remove selected lesions. Further studies about
the natural history of these specific lesions are needed to evaluate
the role of surgery in cases of asymptomatic OPH CMs.
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