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Summary

Background. Cavernomas are rarely located in the third ventricle,

hypothalamus, or thalamus. In this report, we present our experience

managing a patient with three cavernomas, one each in the floor of the

third ventricle, hypothalamus, and left thalamus.

Case presentation. This 62-year-old woman had had an unsteady gait

and weakness of both legs for six months. Magnetic resonance imaging

(MRI) revealed multiple intracranial tumours in the third ventricle,

hypothalamus, and left thalamus. The third ventricle tumour was

found to be a cavernoma by intra-operative endoscopic examination

and then was excised via a transcortical, transventricular approach.

Pathology revealed a cavernoma. The other two tumours were

assumed to be cavernomas because of their MRI features. Three days

after surgery, the patient developed right hemiparesis and disturbance

of consciousness. Computed tomography revealed a left thalamic

haemorrhage. After conservative treatment, her conscious level gradu-

ally recovered and she could walk with support seven months after

surgery.

Interpretation. Our experience with this rare case of multiple, deep-

seated cavernomas suggests that management of such patients requires

specific consideration of the clinical manifestations, location, size, and

previous bleeding history.
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Introduction

Cavernomas, or cavernous hemangiomas, are most

commonly found in the subcortical hemispheric area,

deep cerebral white matter, basal ganglia, brain stem,

and cerebellar hemisphere [6]. Rarely they are located

in the third ventricle, hypothalamus, or thalamus [4, 5,

11, 14, 15, 17, 18]. We present our experience managing

a patient with three cavernomas in the floor of the third

ventricle, hypothalamus, and left thalamus.

Case report

A 62-year-old woman had had an unsteady gait and weakness of both

legs for six months. The symptoms progressed gradually, without asso-

ciated headache, vomiting, or blurred vision. On admission, she was well,

without any physical abnormality. She was menopausal, with normal

pubic and axillary hair. Neurologically, she had clear consciousness with

unimpaired mentality. Her memory was intact and her ability to calculate

was good. No cranial nerve deficit or sensory impairment was found. Her

muscle power was bilaterally normal. The deep tendon reflexes were

symmetrical and not increased. Her plantar response was flexor bilater-

ally. She had a wide-based gait and tended to tilt in any direction when she

walked alone. Urinary incontinence was noted occasionally.

The patient’s complete blood count, serum biochemistry, and endo-

crinology profile were normal. Electroencephalography revealed moder-

ate cortical dysfunction with increased cortical irritability of both

frontotemporal regions. Computed tomography (CT) demonstrated a

mass located in the third ventricle and the ventricular size was enlarged.

T1-weighted magnetic resonance imaging (MRI) revealed an iso-intense

tumour located in the floor of the third ventricle, and the tumour was

well enhanced by gadolinium (Fig. 1A, 1B, 1C). MRI also revealed a

linear lesion at the hypothalamus which was considered as a venous

malformation (Fig. 1B), and another two tumours located in the right

side of the hypothalamus and the left thalamus (Fig. 1A, 1B, 1C). These

two tumours showed a mixed-signal, reticulated core surrounded by

hypo-intense-signal rims on T2-weighted MRI (Fig. 1C). Dilated third

and lateral ventricles were also noted.

Because the clinical manifestations were considered related to the

third ventricle tumour and hydrocephalus, the patient underwent endo-

scopic surgery (Aesculap AG, Tuttlingen, Germany) via a burr hole in

the right frontal area. Endoscopic examination revealed a tumour with a

mulberry appearance in the third ventricle (Fig. 2A). Therefore, craniot-

omy was performed to completely resect the third ventricle tumour via a

right frontal transcortical-transventricular approach. The tumor was

hypervascular and adhered to the floor of the third ventricle. After

complete tumour excision, a drainage tube for cerebrospinal fluid

(CSF) drainage was inserted. The pathology of the tumour revealed a

cavernoma (Fig. 2B).

Postoperatively, the patient recovered well, without any neurological

deficits. However, three days after surgery, she became lethargic and a



right hemiparesis (grade 4=5) developed. High blood pressure was noted

during that period. CT revealed an intracerebral haemorrhage in the left

thalamus, with focal mass effect and a small amount of blood in the third

ventricle (Fig. 1D). Osmotic agents and corticosteroids were given.

Nonetheless, her neurological status showed no improvement. Four days

after the first operation, bloody CSF gushed from the drainage tube

accompanied by high blood pressure. Then, her consciousness deterio-

rated rapidly to semicoma and the right hemiparesis became worse

(grade 2=5). After conservative treatment, the CSF became clear one

day later and her condition improved gradually thereafter. Unfortunately,

her clinical course was complicated by a central nervous system (CNS)

infection. The CSF culture grew gram-positive cocci and enterococci.

The CNS infection was well controlled by antibiotics and the CSF

drainage tube was then converted to a ventriculoperitoneal shunt. After

seven months of follow-up, the patient had clear consciousness with

emotional instability. Although she could speak a several-worded sen-

tence, she rarely spoke. She still had mild right hemiparesis; however,

she could walk with support. Her daily life was dependent, and her

family were reluctant to receive further examination including imaging

studies. Retrospectively, the patient had no family history of intrace-

rebral cavernoma.

Discussion

This patient had three intracranial tumours, and the

one in the third ventricle proved to be a cavernoma on

pathological examination. The other two tumours were

assumed to be cavernomas because of their MRI fea-

tures, which revealed mixed-signals, reticulated cores

surrounded by hypo-intense-signal rim, although there

was no surgical or pathological proof that these tumours

were cavernomas [8, 19]. Cavernomas rarely occur in

any of these three locations, and in the literature, only 24

cases of third ventricle cavernoma and 10 cases of

Fig. 1. Magnetic resonance imaging (MRI) of the intracerebral, deep-seated cavernomas. (A) Coronal section of T1 weighted MRI shows an iso-

intense tumour located in the third ventricle (large arrow), and a lesion in the right side of the hypothalamus with a hyperintense center surrounded

by hypo-intense signal rim (small arrow). The third and lateral ventricles are dilated. (B) Axial section of gadolinium-enhanced T1 weighted MRI

reveals enhancement of the third ventricle tumour (large arrow) and another two tumours located in the right side of the hypothalamus (small arrow)

and the left thalamus (arrowhead). There is also a linear lesion at the hypothalamus. (C) Axial section of T1 weighted MRI shows two tumours

located in the right side of the hypothalamus (small arrow) and the left thalamus (arrowhead). These tumours show mixed-signals, reticulated cores

surrounded by hypo-intense-signal rims. (D) Unenhanced computed tomographic imaging 3 days after excision of the third ventricle tumour reveals

an intracerebral haematoma in the left thalamus (arrowhead) and a small hematoma within the third ventricle
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hypothalamic cavernoma are reported [4, 5, 7, 11, 14,

15, 17, 18]. Thalamic cavernomas are also rare, although

the number of cases reported in the literature is not as

small as with third ventricle or hypothalamic caverno-

mas [1, 2, 10, 12, 16]. Multiple cavernomas may occur

in sporadic or familial forms [8]. In our patient, the

cavernomas were considered sporadic because she had

no family history of these lesions.

The clinical manifestations of intracerebral caverno-

mas include seizures, mass effect, and extralesional

hemorrhage [5, 13, 15]. Our patient showed symptoms

of hydrocephalus, which was considered related to the

third ventricle tumor. She had no clinical features related

to the thalamic and hypothalamic lesions. Therefore,

initial management focused on the third ventricle caver-

noma and hydrocephalus. Surgical excision is the treat-

ment of choice for third ventricle cavernomas, and

several treatment strategies might be considered [5, 14].

For an intraventricular lesion with hydrocephalus, endo-

scopy could be used for tumor biopsy or resection of a

small, poorly vascularized lesion with hydrocepha-

lus, because dilated ventricles allow for manipulation of

the endoscope [3, 17]. Therefore, in our patient, we used

endoscopy to check the gross pathology and excise the

tumour. However, for a highly vascularized tumor such

as a cavernoma [5, 13, 15], endoscopy may not be suit-

able for tumour resection or biopsy because of difficulty

in controlling bleeding during the operation. Thus, we

converted the endoscopic procedure to a craniotomy for

tumour excision in our patient. A search of the literature

revealed two patients with trigonal cavernomas who suc-

cessfully underwent endoscopic tumour excision, with-

out any difficulty in hemostasis during tumour removal

[3]. Thus, an intraventricular cavernoma is not a contra-

indication for endoscopic surgery, but we emphasize that

performing such surgery well requires much experience

and practice. When removing third ventricle caverno-

mas, it is very important to completely resect the

tumour, as was done in our patient, because these

tumours may have rapid and extensive regrowth after

long, stable periods when incompletely removed [9, 18].

Another important issue for our patient was the man-

agement strategy for the two cavernomas in the left

thalamus and hypothalamus. Surgery for lesions in func-

tionally important areas such as thalamus and hypo-

thalamus is controversial because surgery may cause

irreversible neurological insults [8]. Asymptomatic

lesions in these areas are usually monitored [4, 5, 8].

The hypothalamic cavernoma in our patient was asymp-

tomatic; thus, we decided to monitor this tumour; how-

ever, excision of this lesion together with the third

ventricle cavernoma might have been considered at the

first operation because they were very close to each

other. The left thalamic cavernoma was asymptomatic

initially, however, it became symptomatic because the

patient had a haemorrhage in the left thalamus, which

was probably a spontaneous haemorrhage from the

cavernoma or could have been due to relief of pressure

by CSF drainage. Because of the clinical significance of

this postoperative haemorrhage, we thought surgical

excision of this lesion might have been advisable. From

another point of view, a treatment option of treating only

the hydrocephalus with a ventriculo-peritoneal shunt

without excision of the tumours might be used for this

patient to avoid the surgical trauma, the postoperative

bleeding and infection, and the outcome of this patient

might have been better than her current status.

Although long-term follow-up is mandatory before

making conclusive comments on treatment strategies

for cavernomas in these deep-seated locations; however,

from the experience of this patient, we think the manage-

ment of patients with multiple, deep-seated cavernomas

Fig. 2. (A) Operative view through the endoscope shows a tumour with

a mulberry appearance in the third ventricle. (B) Pathological section

of the tumour reveals a cavernoma with closely packed irregular

vascular spaces (H&E, �100)
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requires specific consideration of the clinical manifesta-

tions, location, size, and previous bleeding history of the

patient.
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Comment

The authors describe an interesting case with multiple deep-seated

cerebral cavernous angiomas offering the reader an insight into the

complexity related to the therapeutic management of such lesions. As

most neurosurgeons may only occasionally encounter a cavernoma in

the third ventricle, thalamus or hypothalamus due to the rare occurrence

in these locations, the general experience with treating such malforma-

tions is rather limited. Our knowledge about the optimal treatment in a

patient with the simultaneous occurrence of multiple lesions as in the

present case is even poorer, and no precise data concerning the natural

history of cavernomas in these specific locations are available. There-

fore, controversy may exist upon the therapeutic management of this

case. Retro-spectively, it appears that placement of a ventriculo-perito-

neal shunt only, as had been discussed by the authors as well, would

probably have been more beneficial to the patient. On the other hand, the

bleeding from the left thalamic cavernoma was totally unpredictable and

may also have occurred even with such a limited surgical intervention.

The cause of this haemorrhage, however, remains unclear. The probable

mechanism discussed by the authors (relief of CSF pressure) is spec-

ulative, but should focus our attention to similar situations in the future.

As for the initial endoscopic procedure, aimed at just establishing the

diagnosis of cavernoma, it was not contraindicated, but unnecessary in

my opinion. The preoperative imaging was sufficient for this purpose,

and removal of the lesion through the endoscopic tube alone would have

been too hazardous. Instead, direct surgical removal of all three lesions

would have been the primary treatment of choice, to avoid the subse-

quent haemorrhage. I have no doubt that establishing the indication for

just observation, shunt placement, endoscopic or microsurgical proce-

dure, or a combination of these modalities in similar cases will continue

to be a matter of case-by-case decision.
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