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Cavernous Malformations at Optic Apparatus: Three 
Cases
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Cavernous malformations (CMs) are angiographically occult vascular le-
sions, and their clinical presentations vary widely according to location of 
the lesion. Here, we reviewed three cases of CM located at the optic 
apparatus. All three patients experienced visual deterioration and under-
went surgical resection. One achieved complete resection of the CM, 
whereas the others achieved subtotal resection. Visual symptoms of the 
two patients who achieved subtotal resection improved, but the visual 
symptom of the patient who achieved complete resection remained 
unchanged. One patient with subtotal resection presented postoperative 
improvement of visual symptoms but experienced deterioration in two 
years after surgical resection due to rebleeding from the remnant lesion, 
and he required a second operation. We recommend total resection of 
CM when feasible and regular follow-up after subtotal resection due to 
the risk of rebleeding.
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INTRODUCTION

Cavernous malformations (CMs) are vascular lesions 

comprising clusters of dilated capillary channels with 

thin walls devoid of intervening brain tissues.7) The 

estimated incidence of CM is 0.4-0.8% and they can 

develop throughout the central nervous system.4) 

Symptoms associated with CMs include headache, 

seizure and neurological deficits that are mostly de-

termined by the location of the CMs. Cranial nerves 

are a rare site for CMs12) with cranial nerve palsies as 

the most common presenting symptoms in these 

individuals.9)12)

Given their locations, CMs at the optic apparatus 

are often mistaken for aneurysm, tumor bleeding or 

other brain pathologies, and the diagnosis remains 

challenging to healthcare professionals. Surgical inter-

vention is also intricate and requires careful attention 

due to the delicate anatomy. Here, we present three 

cases of CM localized at the optic apparatus.

CASE REPORT

Case 1 

A 42-year-old woman presented with a 6-day his-

tory of severe headache and a 3-day history of blur-
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Fig. 1. Case 1. (A) Goldmann perimetry field test showing central scotoma on both eyes. (B) An axial computed tomography image 
showing the cavernous malformation located in the right suprasellar area. (C-E) Magnetic resonance images showing an approx-
imately 1.5 cm-sized ovoid iso-intense lesion on T1-weighted images (C) and a hypointense lesion on T2-weighted (D) and T2* gra-
dient-echo images (E) at the right suprasellar area. (F) Intra-operative photograph showing a CM embedded at the optic chiasm and 
optic nerve. (G) Pathological examination showing sinusoidal structures filled with hemorrhage, foamy macrophage infiltration, blood 
and fibrin clots (H&E stain, ×40). 

red vision. She had visual field defect in the con-

frontation test with no other neurological deficits. 

Ophthalmologic evaluation revealed central scotoma 

on both eyes (Fig. 1A) with normal visual acuity. 

Funduscopic examination showed intact optic discs 

with no abnormalities. A computed tomography scan 

showed a 1.3 cm high density ovoid lesion in the 

right suprasellar area (Fig. 1B). Magnetic resonance 

(MR) imaging showed that the lesion was hypo-

intense in the T2-weighed and T2* gradient-echo 

(GRE) images and isointense in the T1-weighted im-

ages with no vascular abnormalities (Fig. 1C-E). 

Transfemoral cerebral angiography did not reveal any 

vascular abnormalities. On the presumptive diagnosis 

of a hemorrhagic mass such as thrombosed aneurysm, 

meningioma or CM, craniotomy was performed via a 

right supraorbital keyhole approach to relieve the 

mass effect. Once the frontal lobes were retracted, a 

mulberry-shaped lesion was present at the junction of 

the right optic nerve and optic chiasm with no con-

nection to the anterior cerebral artery (Fig. 1F). The 

mass was completely removed with no damage to the 

optic apparatus Histologic analysis confirmed a diag-

nosis of CM (Fig. 1G). The patient made an un-

eventful recovery after surgery. One year after sur-

gery, the patient’s visual symptoms remained unchanged. 

Case 2 

A 16-year-old boy presented progressive visual dis-

turbance that started 5 months prior with headache. 

The headache had subsided; however, the visual 

symptoms persisted. His visual acuity was 0.02 in his 

left eye and 0.3 in his right eye. The Goldmann peri-

metry field test revealed a large central scotoma of his 

left eye field and a temporal hemianopsia of his right 

eye field (Fig. 2A). Brain MR imaging showed a heter-

ogeneous hemorrhagic mass in the optic chiasm, ex-

tending posteriorly along the bilateral optic tracts 

with no definitive contrast enhancement (Fig. 2B-D). 

The presumptive diagnosis was an unusual CM in-

volving the optic pathway. Following left pterional 

craniotomy and sylvian dissection, the optic chiasm, 
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Fig. 2 Case 2. (A) Goldmann perimetry field test showing right temporal hemianopsia on the right eye and central scotoma on the 
left eye. (B-D) Magnetic resonance images showing inverted V-shaped hemorrhage at the optic chiasm and the bilateral optic tracts 
on axial T2-weighted (B) and non-enhanced T1-weighted images (C, D). Honeycomb appearance with multi-stage bleeding is ob-
served at the optic chiasm. (E) Intraoperative photograph with chocolate-colored tissue mixed with old blood. (F, G) Postoperative 
T2-weighted (F) and T1-weighted (G) images showing residual mass at the optic chiasm. 

which was mottled with dark dots, was visualized. A 

small window was made on the lateral side of the op-

tic chiasm. Chocolate-colored tissue mixed with old 

blood was partially evacuated (Fig. 2E). The pathol-

ogy report confirmed the diagnosis of CM. Following 

surgery, the patient’s visual acuity in his left eye 

slightly improved (0.03/0.3). The central scotoma of 

his left eye field had resolved; however, he sub-

sequently acquired a nasal hemianopsia in his left eye 

field. At the patient’s 2-year follow-up, there were no 

episodes of headache, visual change, or documented 

bleeding on serial MR imaging (Fig. 2F, G). 

Case 3

A 17-year-old boy complained of a 2-month history 

of visual field defects. Two months prior to this, he 

experienced sudden deterioration of visual acuity on 

his left eye and visual field defects on the right. His 

symptoms remained unchanged for the next 2 

months. Upon admission, his visual acuity was 0.05 in 

the left eye and 0.7 in the right eye. Goldmann peri-

metry field test showed right homonymous hemi-

anopsia without left eye foveal sparing. Brain MR 

imaging showed a poorly enhanced lesion 1.9 × 1.7 × 

2.1 cm in size in the posteroinferior aspect of the optic 

chiasm (Fig. 3A-C). The mass extended to the peri-

mesencephalic cistern with multiple stages of 

hemorrhage. A differential diagnosis included CM, 

craniopharyngioma and germ cell tumor. To decom-

press the mass effect around the optic chiasm and im-

prove the patient’s visual symptoms, surgical decom-

pression via subfrontal interhemispheric approach 

was performed. A brownish discoloration was noted 

around the left side of optic chiasm and tract. A dark 

chocolate-colored hematoma gushed out, and a mul-

berry-like lesion was removed. The pathological diag-

nosis was consistent with the CM. The postoperative 

MR imaging showed partial resection of CM (Fig. 

3D-F). At the patient’s 1-year follow-up, his visual 

acuity improved (1.0/0.4), although visual field defect 

remained unchanged. However, 2 years after the first 

operation, the patient complained of worsening visual 

acuity (0.3/finger count 10 cm). Visual field examina-
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Fig. 3. Case 3. (A-C) Preoperative MR images showing a poorly 
enhanced lesion in the posteroinferior optic chiasm extending 
to the perimesencephalic cistern on T2-weighted (A) and en-
hanced T1-weighted (B, C) images. (D-F) Immediate post-
operative MR image showing the partially resected lesion on 
T2-weighted (D) and enhanced T1-weighted (E, F). (G-I) 
Recurrent hemorrhage was identified on T2-weighted (G) and 
T1-weighted (H, I) MR images. MR = magnetic resonance.

tion showed impairments in which the left eye only 

detected the right lower quadrant in the visual field 

and the right eye had nasal hemianopsia. MR imaging 

revealed recurrent bleeding (Fig. 3G-I). The patient 

underwent a second operation resulting in a partial 

resection. Immediately following the second oper-

ation, his visual acuity (0.4/finger count 10 cm) and 

field improved slightly. 

DISCUSSION

CMs are histologically benign lesions that can mani-

fest with a wide variety of symptoms and signs, in-

cluding incidental findings.9) The key difference is the 

location of the lesion; the majority develops in the su-

pratentorial area (80%) with the frontal and temporal 

lobes as the most frequent locations. The remainder 

develop in the infratentorial region (15%) and spinal 

cord (5%).1)8) Interestingly, CMs affecting the cranial 

nerves are rare. According to a review by Rotondo et 

al.9), the most commonly affected cranial nerve was 

the optic nerve, chiasm and tract (70%) followed by 

the facial/vestibulocochlear complex (12%). CMs in-

volving the oculomotor nerve have been reported in 

eight patients, the trigeminal nerve in three patients, 

the trochlear nerve in two cases, and the abducens 

and hypoglossal nerves in one patient each.2)9)10) Most 

cranial nerve CMs present with cranial nerve palsies 

of the affected cranial nerves. Direct nerve injury, 

compressive ischemia, edema, and/or irritation due to 

intralesional hemorrhage are thought to be the causes.9)12)

T2* GRE and susceptibility-weighted MR images are 

considered the most sensitive and specific imaging 

modalities for the diagnosis of CMs. Typically, the 

combination of a reticular core of mixed signal-in-

tensity and a surrounding rim of decreased signal-in-

tensity is indicative of CM.5) However, a diagnostic 

uncertainty is not infrequent, and CMs can be con-

fused with other lesions. In our cases, the CMs were 

all located around the optic chiasm, and given the di-

versity of pathology observed in this area, CM was 

not always the prime differential diagnosis. Because 

of their suprasellar location, CMs can be mistaken for 

craniopharyngioma, pituitary adenoma, meningioma, 

hemorrhagic metastasis and thrombosed aneurysm. 

To resolve this diagnostic uncertainty, appropriate in-

vestigations should be performed accordingly. 

The natural history of CMs remains unclear, but the 

current consensus is that surgical excision is consid-

ered the standard practice for treating a symptomatic 

lesion. Recently, Tan and his colleagues reviewed 70 

cases of CMs of the anterior visual pathway.11) All the 

included patients presented visual symptoms of vary-

ing degrees. The majority underwent surgery; 53% 

achieved complete resection, 17% achieved subtotal 

resection and the rest had either hematoma evacua-

tion or biopsy. Of those who achieved complete re-



OPTIC NERVE CM 

180  J Cerebrovasc Endovasc Neurosurg

section, 59% presented improved visual deficits. 

Among patients with subtotal resection, 50% pre-

sented improved visual deficits.11)

In our cases, hemorrhage of CMs on the optic appa-

ratus caused visual symptoms in all three patients. In 

the first patient, the total resection of the CM was 

achieved, whereas the last two patients achieved sub-

total resection of the CM. The first two patients re-

ported either slightly improved or unchanged visual 

symptoms on the follow-up visits. However, the last 

patient experienced deterioration in his symptoms, 

which required a second operation. To date, there is 

no literature available on the rebleeding rate of CMs 

after partial resection. However, based on our find-

ings, we recommend gross total resection of CMs if 

possible. If subtotal resection is achieved, a second 

operation should be considered prior to rebleeding 

and/or clinical deterioration. 

In addition to surgical management, non-surgical 

treatment of CMs, especially stereotactic radiosurgery, 

has been suggested and used at many centers. Studies 

have shown that radiosurgery reduced the hemor-

rhage risks in CMs,3)6) but the majority of these stud-

ies were based on surgically inoperable lesions due to 

their locations. Moreover, radiosurgery has a high 

risk of deterioration of cranial nerve palsy because of 

the spatial proximity between targeted CM and cra-

nial nerves. 

CONCLUSION

CMs at the cranial nerves are rare with the optic ap-

paratus as the most commonly affected site among 

them. Bleeding from CMs can lead to cranial nerve 

palsy with a limited range of recovery. Complete re-

section is recommended but is not always feasible 

due to the delicate anatomy. If partial resection is ach-

ieved, a close follow-up, and repeat operation when 

possible, are recommended due to the risk of rebleeding. 

Disclosure 

The authors report no conflict of interest concerning 

the materials or methods used in this study or the 

findings specified in this paper.

REFERENCES 

1. Anson JA, Spetzler RF. Surgical resection of intra-
medullary spinal cord cavernous malformations. J 
Neurosurg. 1993 Mar;78(3):446-51.

2. Cho WS, Kang HS, Kim JW, Kee Park C, Kim JE. 
Cavernous malformation of the cisternal trigeminal 
nerve. Br J Neurosurg. 2011 Jun;25(3):339-40.

3. Kim DG, Choe WJ, Paek SH, Chung HT, Kim IH, Han 
DH. Radiosurgery of intracranial cavernous 
malformations. Acta Neurochir (Wien). 2002 
Sep;144(9):869-78; discussion 878.

4. Moriarity J, Clatterbuck R, Rigamonti D. The natural 
history of cavernous malformations. Neurosurg Clin N 
Am. 1999 Jul;10(3):411-7.

5. Muta D, Nishi T, Koga K, Yamashiro S, Fujioka S, 
Kuratsu J. Cavernous malformation of the optic chiasm: 
case report. Br J Neurosurg. 2006 Oct;20(5):312-5.

6. Nagy G, Razak A, Rowe JG, Hodgson TJ, Coley SC, 
Radatz MW, et al. Stereotactic radiosurgery for 
deep-seated cavernous malformations: a move toward 
more active, early intervention: clinical article. J 
Neurosurg. 2010 Oct;113(4):691-9.

7. Del Curling O Jr, Kelly DL Jr, Elster AD, Craven TE. 
An analysis of the natural history of cavernous 
angiomas. J Neurosurg. 1991 Nov;75(5):702-8.

8. Robinson JR, Awad IA, Little JR. Natural history of the 
cavernous angioma. J Neurosurg. 1991 Nov;75(5):709-14.

9. Rotondo M, Natale M, D’avanzo R, Pascale M, Scuotto 
A. Cavernous malformations isolated from cranial 
nerves: unexpected diagnosis? Clin Neurol Neurosurg. 
2014 Nov;126:162-8.

10. Simard MJ, Garcia-Bengochea F, Ballinger WE Jr, Mickle 
JP, Quisling RG. Cavernous angioma: a review of 126 
collected and 12 new clinical cases. Neurosurg. 1986 
Feb;18(2):162-72.

11. Tan T, Tee JW, Trost N, McKelvie P, Wang YY. 
Anterior visual pathway cavernous malformations. J Clin 
Neurosci. 2015 Feb;22(2):258-67.

12. Matias-Guiu X, Alejo M, Sole T, Ferrer I, Noboa R, 
Bartumeus F. Cavernous angiomas of the cranial nerves. 
J Neurosurg. 1990 Oct;73(4):620-2. 


