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Abstract Pineal cavernous angioma is a vascular malformation that has a prevalence lower than
1%. The etiology is debated. It is believed that it is originated from an autosomal
dominant inheritance or from radiotherapeutic treatment. Complete resection enables
the cure and prevents complications of the natural evolution of the lesion, mainly
hemorrhagic events. A female patient, with 67 years of age, presented mental
confusion and visual acuity deficit, which evolved to periods of psychomotor agitation.
A magnetic resonance imaging (MRI) scan of the head showed a lobulated mass lesion
in the pineal region with hypersignal on T1 and hyposignal on the susceptibility
weighted imaging (SWI) sequence. Hydrocephalus was also noticed. The patient
underwent a microsurgery for complete lesion resection though a supracerebellar/
supratentorial access. The anatomopathology revealed an arteriovenous malformation
compatible with cavernous angioma. The pineal cavernous angioma is a rare malfor-
mation that should be considered in the differential diagnosis of expansive lesions of
the pineal gland.
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Resumo Angioma cavernoso é uma malformação vascular cujo acometimento da região da
glândula pineal tem uma probabilidade de ocorrência menor do que 1%. Sua etiologia é
discutível; entretanto, acredita-se derivar de uma herança autossômica dominante ou
de tratamento radioterápico. A ressecção total do angioma permite a cura e evita
complicações da evolução natural, principalmente a hemorragia. Uma paciente do
sexo feminino, de 67 anos de idade, apresentou quadro de confusãomental e déficit de
acuidade visual que evoluíram com períodos de agitação psicomotora. A ressonância
magnética de crânio, após injeção de contraste, mostrou lesão expansiva lobulada na
região da glândula pineal com hipersinal em T1 e hipossinal na sequência de imagem
ponderada em susceptibilidade (IPS). Constatou-se hidrocefalia associada, e, então, a
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Introduction

Cavernous angioma is a vascular malformation that usually
presents as agglomerates of blood vessels that have a histo-
logical characteristic on the vascular walls, and absence of
elastic coating, with little or no intervention of the cerebral
tissue. They are lesions circumscribed to the interior of the
nervous parenchyma.1,2

The most common sites of this lesion are the cerebral
hemispheres, followed by the brainstem, the cavernous
sinus, the basal ganglia and the thalamus. Considered a
disease most commonly reported in females, its diagnosis
is usually made after neurological manifestations related to
the location of the angiomas. Thus, focal deficits, headache
and seizures may occur. Accidental imaging findings are
frequently observed in asymptomatic patients.1,3,4

Magnetic resonance imaging (MRI) is an imaging tech-
nique that has a greater sensitivity for the detection of
angiomas,5 and it shows a typical image of a T2-weighted
peripheral hypodense ring suggestive of hemosiderin, as
well as the interior of the lesion with a heterogeneous
characteristic.5,6

Surgical removal makes it possible to cure cavernous
angioma, and is the most advised technique to avoid the
complications of the natural evolution of this lesion, espe-
cially hemorrhage.1,3,7 Guided stereotactic surgery is con-
sidered safer and rapid for the total resection of subcortical
and deep cerebral cavernous angiomas.1

The cavernous angioma surrounding the pineal gland has
a probability of occurrence < 1%.7 The first reported case of
angioma in the pineal gland was in 1961; the malformation
was partially removed, and the patient died after an episode
of cerebral hemorrhage. From that date until the year 2010,
21 cases of cavernous angioma in the pineal gland region
were reported.3,7

The present study reports a case of cavernous angioma in
the topography of the pineal gland, with supratentorial
hydrocephalus, in which a complete surgical resection was
chosen.

Due to the infrequency of cavernous angioma in the pineal
gland region, and because it is a curable lesion, studies that
seek to deepen the knowledge of this disease are relevant.

Case Report

E.Z.F.I, a 67-year-old woman, presented an incipient blurred
vision andwas evaluated by an ophthalmologist, who did not
observe alterations in the examination. The patient had
improvement in the period of 60 days, but, 2 months after

this period, she presented mental confusion, bilateral visual
acuity deficit and progressive gait ataxia associated with
retrograde amnesia and inversion of the sleep and wake
cycle, remaining sleepy during most of the day and alert at
night. There was worsening in the nocturnal insomnia,
mental confusion, and gait ataxia, which consequently re-
stricted her to the bed and the wheelchair; thus, she needed
help to perform her basic routine activities.

Three weeks later, she presented a fall from her own
height, and was then referred and admitted for evaluation in
the emergency room. There was no report of worsening in
the consciousness level, vomiting or trauma-related head-
ache. Upon admission, the patient presented ocular opening
responding to simple commands, she was confused, disori-
ented regarding time and space, with periods of psychomo-
tor agitation. The pupils were isocoric and had preserved
photoreactive reflex. Although it did not cooperate ade-
quatelywith the neurological examination, absence ofmotor
deficit was observed with the active mobilization of the four
limbs. Extrinsic ocular motility also did not reveal apparent
changes; however, the patient presented bilateral visual
acuity deficit. When positioned to ambulate, she presented
ataxic gait with postural instability.

A head computed tomography (CT) scan, performed at
admission, revealed significant dilatation of the ventricular
system. There was a hyperdense expansive lesion with
hemorrhagic appearance located in the topography of the
mesencephalon ceiling in the pineal gland region, which
caused supratentorial obstructive hydrocephalus.

An MRI scan, performed after contrast injection, con-
firmed the presence of a macrolobulated expansive lesion
affecting the topography of the pineal gland, and measuring
17 � 24 � 17 mm. The lesion presented a hypersignal in T1
(►Fig. 1) with a hyposignal mark in the susceptibility
weighted imaging SWI sequence, suggesting blood content
as well as moderate contrast uptake.

This lesion caused obliteration of the cerebral aqueduct,
with consequent obstruction of the suprathoracic ventricles
(►Fig. 2) associated with the moderate ependymal transu-
dation revealed by the hypersignal in T2 (►Fig. 3) and the
fluid-attenuated inversion recovery (FLAIR) of the periven-
tricular white matter. The diagnostic impression of the
radiologist was of an expansive germinal lesion.

We chose to perform microsurgery with supratentorial,
supracerebellar inter-hemispheric access. During the surgi-
cal procedure, the left lateral ventricle was punctured with
the placement of an external ventricular derivation (EVD).
The operativefindingwas a violaceous and capsulated lesion.

paciente foi submetida a microcirurgia com acesso supracerebelar/supratentorial para
remoção completa da lesão. O exame anatomopatológico revelou malformação
arteriovenosa compatível com angioma cavernoso. O angioma cavernoso na glândula
pineal, portanto, é uma malformação rara que deve ser considerada no diagnóstico
diferencial das lesões expansivas da região da glândula pineal.
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The microsurgical incision of the lesion revealed its content,
with organized clots and a discrete amount of nervous tissue.
The report of the anatomopathological examination of the
intraoperative frozen sections was compatible with cavern-
ous angioma, and the lesion was completely removed.

In the postoperative period, the patient was gradually
awakened in the intensive care unit (ICU). The EVD was kept
open for cerebrospinal fluid (CSF) drainage. A CT scan of the
skull for postoperative control revealed improvement in
ventricular dilatation, total removal of the angioma, and
pneumocephalus. The patient was extubated and presented

progressive improvement in the level of consciousness and
visual acuity. The EVD was closed after 48 hours, and the
patient did not present alterations in the neurological pic-
ture. The EVD was removed, and the patient was discharged
from the ICU. A newCTscan of the skullwasperformed, and it
showed absence of hydrocephalus and elimination of the
pneumocephalus (►Fig. 4). On the subsequent days, the

Fig. 1 Magnetic resonance imaging scan of the brain after contrast
injection. Hypersignal on T1.

Fig. 2 Magnetic resonance imaging scan of the brain after contrast
injection. Obstruction of the ventricular system.

Fig. 4 Computed tomography scan of the skull showing absence of
hydrocephalus and pneumocephalus.

Fig. 3 Magnetic resonance imaging scan of the brain after contrast
injection. Hypersignal on T2 revealed ependymal transudation.
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patient presented neurological improvement and was dis-
charged from the hospital; she was alert, oriented, and
ambulating with assistance. There was an improvement in
visual acuity and normal extrinsic ocular motricity. The
definitive anatomopathological report was compatible
with an arteriovenous malformation: cavernous angioma.

Discussion

Cavernous angioma is a vascular malformation that accounts
for 5 to 13% of lesions in the central nervous system.7

Histologically, it presents thin walls of endothelial cells
separated by fibrous collagen, and no elastic coating, with
little or no intervention of the cerebral parenchyma.1,2

The etiology of cavernous angioma is still a subject of
discussion, but there is evidence that this lesion is derived
from an autosomal dominant inheritance located on chro-
mosome 7,8 and there is still the possibility of radiotherapy-
induced cavernous angioma.5 The formation of radiothera-
py-induced cavernous angioma is relatively infrequent, and
usually occurs in pediatric patients.6 The most characteristic
sites of cavernous angiomas are the cerebral hemispheres,
the brainstem, the cavernous sinus, the basal ganglia and the
thalamus.4 Supratentorial lesions comprise 80 to 90% of the
cases; infratentorial lesions, 15%; and lesions in the spinal
cord, 5%. Of the total cavernous malformations, 9 to 35%
occur in the brainstem,9 and the probability of involvement
of the pineal gland region is < 1%.5

The risk of hemorrhage in cavernous angiomas varies
according to the location: those lesions located more deeply,
such as those in the brainstem, thalamus or basal ganglia,
present a risk of 4.1%; in the cases of superficial craniomas,
0.4%,5,9 whereas the risk of hemorrhage in the region of the
pineal gland is quite small.3Regardless of the area affected by
the cavernous angioma, an initial hemorrhage significantly
increases a newepisode of hemorrhage.5 Studies have shown
that female patients have a higher incidence of bleeding,
probably due to hormonal changes.4

The patient in the case reported here presented with
bleeding visualized on the MRI scan (►Figs. 1 and 2), but it
is not possible to determine if this eventwas thefirst bleeding,
since there are no prior examinations for comparison.

Magnetic resonance imaging is the method of choice for
the detection and diagnosis of cavernous angioma because it
is a more sensitive examination.5 The characteristic image of
a cavernous angioma includes a low-intensity, more sensi-
tive T2-weighted peripheral ring due to the deposition of
hemosiderin in the surrounding parenchyma, a result of
small hemorrhages that most commonly exhibit a mixed
intensity nucleus on both T1 and T2 images. (►Fig. 2). These
characteristics may vary depending on the imaging sequen-
ces, as they are determined by the blood products within the
lesion and by the surrounding hemosiderin ring. Although it
is an excellent tool for diagnosis, it is advisable to comple-
ment it with other sequences of images for a more precise
definition of the lesion.10

The clinical diagnosis of this disease is difficult, since it
can be confused with other lesions in the pineal gland,3 as it

frequently occurs in cases of pineocytomas and pineoblas-
tomas, but especially in cases of germ-cell tumors.3 This
usually happens because the germ cells are more localized
characteristic in the pineal gland or neurohypophysis, and
the occurrence of germ-cell tumors is greater than that of
cavernous angiomas in this region, varying from 4 to 9%.11

The clinical manifestations related to the disease vary; a
commonmanifestation is the sign of Parinaud, characterized
mainly by difficulty in vertical ocular movement; other
manifestations may be signs of intracranial hypertension,
headache, visual disturbances, gait ataxia, and altered circa-
dian rhythm. In addition, there are still signs of hemiparesis,
hemi-hypoesthesia, diabetes insipidus, and amenorrhea
with elevated prolactin. Neuroendocrine disorders occur
mainly due to damage to the hypothalamus region by
distension of the floor of the third ventricle.

Cavernous angioma located in the pineal gland is usually
accompanied by supratentorial hydrocephalus with dilation
of the lateral ventricles and third ventricle, and the fourth
ventricle is preserved. There may be, though more rarely, an
obstruction of the aqueduct through a dilated subependymal
vein, functioning as a venous channel for the angioma.12

Patients who develop obstruction of the aqueduct, causing
hydrocephalus, may present intracranial hypertension with
headache, mental confusion and relegation of the level of
consciousness.3,4

For the treatment of supratentorial hydrocephalus, from
the case reported here, an EVD was performed. Another
method that could be chosen is the third ventriculostomy,
considered to be less invasive and with visual control of
procedures. This method is seen as a simple procedure unless
there is anatomical variation in thefloor of the third ventricle,
especially in cases of long-standing hydrocephalus, and it also
contributes as a less infectious form when compared with
external ventricular drain.13–15

The surgery for the total removal of the cavernous angioma
from the case reportedherewasperformedbysupracerebellar
supratentorial interhemispheric access due to the surgeon’s
experience and to the anatomical particularity of the region,
which enabled safe access to the pineal gland following the
cerebral falxandtentorium.Other surgical techniques couldbe
used, such as intraoperative localization (neuronavigation) or
stereotactic surgery.16

Despite the surgeon’s choice, stereotactic surgery has
been the most used approach for cavernous angiomas,
because the mortality of these surgeries is very low, � 2%.
The choice of approach is usually made by verification of the
brain tissue enveloped in the structures, based on imaging
exams such as the MRI. The main postoperative complica-
tions are hemorrhages and neurological deficits.17

Themost advanced technology is neuronavigation surgery,
which consists of the use of an equipment capable of associat-
ing images of the patient’s MRI with real-time magnetoence-
phalogram images, giving the surgeon greater precision, since
he/she has access to the anatomy, and the possibility of better
planning for access and approach routes.18

Complete removal of the cavernous angioma enables the
healing of this type of lesion, and is also the most advisable
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technique to avoid the complications that this malformation
can lead to with its natural evolution, such as recurrent
bleeding, convulsions and neurological deficits.

Conclusion

Based on this study, it is considered important that the
occurrence of cavernous angioma, although rare, be evaluat-
ed in the diagnoses of cases of lesions in the pineal gland. In
the case reported here,we verified that the surgical approach
associated with the control of the hydrocephalus is a safe
option for the treatment of this disease.
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