
Received: 16 February 2000 Abstract With the advent of modern
diagnostic tools for neuroimaging,
the incidental detection of pineal
cysts in asymptomatic subjects has
increased. Only rarely do pineal cysts
present with the clinical signs and
symptoms of increased intracranial
pressure or with neurological deficits
in relation to compression and distor-
tion of the adjacent nervous struc-
tures and cerebrospinal fluid path-
ways. While asymptomatic cysts are
considered to be normal variants for
which no further investigations are
usually required, surgical treatment is
suggested for symptomatic cysts,
with the goal of eliminating the block
in the cerebrospinal fluid circulation
and/or the mass effect exerted by the
lesion. In this report we describe a
pediatric case of symptomatic pineal
cyst, revealed by repeated episodes

of headache caused by secondary ob-
structive hydrocephalus. Following
an endoscopic third-ventriculostomy,
serial magnetic resonance imaging
studies demonstrated that not only
had the ventriculomegaly resolved
but also that the pineal cyst had re-
gressed over time. A to-and-fro
movement of fluid through the cyst
wall, the direction of which depends
on the equilibrium existing between
the inner pressure of the cyst and the
outer cerebrospinal fluid pressure, is
suggested as a possible mechanism
accounting for this unexpected result
– to our knowledge, the first reported
in literature.
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Spontaneous regression
of a symptomatic pineal cyst
after endoscopic third-ventriculostomy

Introduction

Pineal cysts of variable size constitute a common finding
of autoptic observations, as they are described in 25% to
40% of the cases [2, 11, 25]. After the introduction of
magnetic resonance imaging (MRI) techniques, their in-
cidental detection in asymptomatic subjects is reported
in 1.4% to 4.3% of the examinations [6, 9, 15, 16, 17], as
probably most of the smallest cysts are below the resolu-
tion power of the current routine imaging techniques.

However, in spite of their relatively frequent occur-
rence, pineal cysts remain a relatively obscure clinico-
pathological entity with regard to their origin, as well as
their natural history. Indeed, though these cysts tend to
remain stable in size in the great majority of cases [6,

15, 20, 24], in some instance they may expand, interfer-
ing with cerebrospinal fluid (CSF) circulation or com-
pressing the surrounding structures, generally after hav-
ing reached a diameter of at least 1.5 cm [7, 8, 12, 18,
19].

The physiopathogenetic mechanisms accounting for
cyst enlargement are unclear; different hypotheses have
been propounded such as coalescence of small cysts into
a unique cyst [4], proliferation of embryonic inclusion of
ependymal cells [4], intracystic bleeding [14, 20, 21, 23],
hormonal changes [14, 22], and a communication with
the third ventricle [12].

Excision of the cyst through a direct surgical approach
and marsupialization of its walls by means of stereotactic
or endoscopic procedures (or by the association of the
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last two techniques) represent the most utilized surgical
options in symptomatic cases [14, 18, 20, 23, 27].

Cerebrospinal fluid shunting has also been utilized in
several instances, generally to treat the associated hydro-
cephalus before the surgical excision of the cyst [20, 21,
26], more rarely as the only therapeutic measure [8].

The observation of a case of symptomatic pineal cyst,
showing a spontaneous progressive regression after a
third-ventriculostomy carried out to treat the associated
obstructive hydrocephalus, prompted us to write the
present report.

This case, the only one described in the literature to
our knowledge, may provide further insight into the
pathogenetic mechanisms possibly accounting for pineal
cyst enlargement.

Case report

This 16-year-old girl was admitted to our section of Pediatric Neu-
rosurgery, Catholic University Medical School, Rome, with a 2-
week history of episodic headache that did not respond to medical
treatment. Her family ophthalmologist had noticed a bilateral mild
papillar edema a week before the admission, during a routine ex-
amination for her familial myopia. On the grounds of the headache
and the ophthalmological finding, neurological advice was re-
quested and an MRI examination performed, which showed a cys-
tic pineal mass associated with a secondary obstructive hydro-
cephalus (Fig. 1A). The pineal mass lesion (2.5 cm in diameter)
was characterized by a hypointense signal in T1-weighted images
similar to that of the CSF and a hyperintense signal in T2-weight-

ed images. The cyst wall enhanced moderately after contrast ad-
ministration, whereas the signal intensity of the cyst content did
not increase. The features were regarded as suggestive of a benign
pineal cyst.

At admission, the patient's neurological examination results
were negative except for the already mentioned decrease in visual
acuity and fundus oculi abnormalities. During the admission the
search for tumor markers (alpha fetoprotein, beta human chorionic
gonadotrophin) was negative both in serum and CSF.

A two-step surgical management was planned, aimed at coun-
teracting the secondary hydrocephalus first, and treating the mass
lesion subsequently. An endoscopic third-ventriculostomy was
thus performed that induced the nearly immediate disappearance
of the headache. An immediate control postoperative MRI exami-
nation showed the patency of the artificially induced communica-
tion between the floor of the third ventricle and the premesence-
phalic cistern and the persistence of the pineal cyst, the size of
which had increased compared with the preoperative examination
(Fig. 1B).

The patient was discharged in good neurological condition on
the fourth postoperative day to undergo a further MRI control 6
months after the admission and eventually the surgical excision of
the pineal lesion. When the planned MRI control examination was
carried out, the third-ventriculostomy was found to be still patent
and the ventricular system reduced in size as well as the pineal
cyst (Fig. 2A). On this basis and on the basis of the persistently
satisfactory clinical condition, the planned surgical attack on the
lesion was postponed at the request of the patient's family, and a
further six-month interval MRI control was planned. This third
MRI examination also confirmed the normalization of the cerebral
ventricles and demonstrated a further reduction in size of the cyst.

The patient continued to do well, and an MRI study performed
a year later showed complete normalization in volume and shape
of the ventricular system and a further significant reduction in size
of the pineal cystic lesion (Fig. 2B). At that time, it was felt that
the indication for surgery was debatable, and it was decided to

Fig. 1A, B Magnetic reso-
nance imaging (MRI). A Pre-
operative and B immediate
postoperative studies. A The
pineal cyst, 2.5 cm in diameter,
induces an obstructive hydro-
cephalus by compressing the
aqueduct of Sylvius. B Some
days later, a control MRI, car-
ried out immediately after en-
doscopic third-ventriculostomy
demonstrates the opening of
the floor of the third ventricle
and changes in shape (oval
from round) and size (mild in-
crease) of the cyst
Fig. 2A, B Same case as in
Fig. 1. A A postoperative con-
trol magnetic resonance imag-
ing (MRI) scan, obtained 6
months after the third-ventricu-
lostomy procedure shows the
reduction in size of the ventric-
ular system and of the pineal
cyst. B A further MRI control,
24 months after the surgical
correction of hydrocephalus,
reveals the normalization of the
third ventricle and the further
regression of the pineal cyst



adopt a wait-and-see policy. After a further year of follow-up, the
patient's clinical condition remains good, and the pineal cyst is
barely recognizable in the MRI examination, 3 years after the op-
eration.

Discussion

Though pineal cysts were first described as specific enti-
ties one century ago by Campbell in 1899 [3], their etiol-
ogy still remains unclear. Several physiopathogenetic hy-
potheses have been advanced, such as dysembryogenetic
or developmental abnormalities (the incomplete oblitera-
tion of the cavum pineale by neuroepithelial cells during
the early fetal life [5], the persistence of the pineal diver-
ticulum [26]), an ischemic degeneration [7], and enzy-
matic degenerative processes [10].

Indeed, the small cysts so commonly found inciden-
tally in asymptomatic subjects [6, 9, 15, 16, 17] or as au-
topsy observations [2, 11, 25] have been considered to be
variants of the normal, because of their high incidence,
the absence of clinical relevance and their tendency to
remain stable in size during life in the large majority of
cases [9, 20, 24].

In contrast, large symptomatic pineal cysts are rela-
tively uncommon, generally revealed by the clinical
manifestation of an increased intracranial pressure and/or
deficitary neuroophthalmological signs [2, 7, 13, 14, 20,
24, 27]. Although it is likely that these “large” symptom-
atic pineal cysts represent an evolution of preexisting
small cysts [24], the mechanisms accounting for their
growth are still controversial: coalescence of small cysts
into a large unique cyst [4], hormonal factors [14, 23],
intracystic bleeding [14, 21, 23] and a communication
with the third ventricle [12] are the most accepted patho-
genetic hypotheses.

The role of hormonal factors has been suggested by
epidemiological data, such as the threefold female-to-
male ratio and the high incidence after the onset of pu-
berty and the gradual decrease with age [7, 8, 14, 18, 20,
27].

The theory of intracystic bleeding is supported by ob-
servations of xanthochromic or frankly hemorrhagic in-
tracystic fluid detected during surgical excision of the le-
sion [20]. This mechanism, however, cannot be taken in-
to account to explain the progression of cysts with a
CSF-like content, as it may be observed in many patients
undergoing MRI examination and also in a large propor-
tion of operated-on subjects.

A to-and-fro CSF flow owing to a communication
with the third ventricle resulting in the cyst growth has
recently been propounded by Kang and co-workers, on
the grounds of a single personal direct observation dur-
ing a surgical operation [12]. Unfortunately, to our
knowledge no previous or subsequent similar experienc-
es have been reported.

With regard to the clinical presentation, most of the
symptomatic pineal cysts are revealed by signs of raised
intracranial pressure. Headache, chronic or with paroxys-
mal character, not responding to drug therapy, as in our
case, and often associated with nausea and vomiting is
the most frequently reported presenting symptom [7, 8,
10, 14, 23, 24]. It depends on the associated obstructive
hydrocephalus or the impairment in the venous flow with-
in the vein of Galen. The fundus examination may show
pale papillae or, more rarely, papilledema [7, 10, 27].

Ophthalmological signs are represented by visual and
oculomotor disturbances such as diplopia, blurred vision,
unilateral oculomotor nerve palsy or Parinaud syndrome,
attributed either to the chronic hydrocephalus or to brain
stem dysfunction [7, 10, 27].

Neurological and neuropsychiatric signs have been
described in some reports, namely motor or sensory im-
pairment [7, 8, 27], cerebellar deficit [7, 27], epilepsy [7,
8] and emotional disturbances [8, 14, 24]. Pineal apo-
plexy has been also described [12, 27].

Nowadays, the diagnosis of pineal cysts is mainly
based on MRI examinations, which are more sensitive
than CT scans [6, 24, 27] and provide a better definition
of the relationship of the cyst with the aqueduct and
brainstem structures. On MRI studies the cyst appears as
a spherical or ovoid mass in the pineal region, ranging
from 0.5 to 1.5 cm in diameter in most of the asymptom-
atic cases, and up to 4.5 cm in symptomatic subjects [6,
7, 8, 10, 24]. The signal intensity of the cyst varies ac-
cording to its fluid content. In most cases, the cyst is hy-
pointense to the nervous parenchyma with a signal inten-
sity similar to that of the CSF in T1-weighted images [6,
27]; in some instances, however, the signal may increase
in relation to a high protein density [27]. The signal in-
tensity on T2-weighted images is increased compared
with that of CSF, because the fluid is relatively motion-
less. The cyst wall has smooth margins and it may en-
hance in a rim-like fashion after contrast administration
[7, 8, 24, 27]. CT scans may reveal in some cases calcifi-
cations, described as a bracelet-like configuration [8, 14,
20, 24].

Differential diagnoses include cystic gliomas, der-
moid and epidermoid tumors, teratomas, arachnoid cysts
and cystecercosis of the quadrigeminal cistern [27].
Though most authors agree on the simple observation of
asymptomatic pineal cysts, opinions diverge with regard
to the best therapeutic options in symptomatic cases.
Surgical excision of the cyst is suggested by the majority
of authors with the goal of removing the mass effect ex-
erted by the lesion and obtaining a histological verifica-
tion.

The most utilized techniques are an open suboccipital
craniectomy with a supracerebellar infratentorial ap-
proach [7, 27] or a stereotactic endoscopic treatment
[20]. These types of procedure would eliminate the ob-
stacle exerted by the cyst in the CSF circulation, while
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offering at the same time histological verification of the
lesion. Unfortunately, in some instances, examination of
the specimen of the cystic wall does not result in a clear
histological diagnosis [20]. In the event of severe associ-
ated hydrocephalus, such as in our case, a CSF shunting
procedure, to be performed prior to or simultaneously
with surgery, may be utilized to normalize the CSF pres-
sure.

Extrathecal CSF diversion techniques allow easy con-
trol of the associated hydrocephalus and clinical mani-
festations. Their use as a unique surgical treatment is
limited by the necessity to rely on the MRI diagnosis ex-
clusively, in the absence of a histological diagnosis. The
technique of third-ventriculostomy is devoid of the
known complications related to the presence of an artifi-
cial device for CSF shunting and may offer also the pos-
sibility of obtaining a biopsy specimen of the lesion.
Consequently, it has been increasingly utilized in recent
years [20].

Our case differs from those reported in the literature
because shunting of the associated hydrocephalus not
only succeeded in eliminating the signs of chronically
increased intracranial pressure, but also resulted in com-
plete cure of the lesion. In fact, in our patient the cyst
progressively reduced in size over a period of 2 years
following endoscopic third-ventriculostomy (Fig. 2), a
finding which excludes the occurrence of an abrupt rup-
ture of the cyst wall.

The progressive reduction of the cyst in our patient,
associated with normalization of the intracranial pressure
brought about by the third-ventriculostomy, offers in our
opinion the possibility to propound a further pathological
mechanism accounting for enlargement of at least some
pineal cysts and, conversely, for their reduction in vol-
ume.

In our case normalization of the intraventricular pres-
sure was followed by a reduction in size of the cystic le-
sion. The most likely interpretation of the phenomenon
is a displacement of fluid from the cystic cavity into the
third ventricle. Should such a mechanism be tenable, the
cyst wall should act as a semipermeable membrane that
would allow a to-and-fro movement across it according
to the pressure gradient existing between the cyst cavity
and the surrounding fluid spaces. In this situation any
condition that increases the CSF pressure inside the third

ventricle would favor enlargement of the cyst. Similarly,
enlargement of the cyst could ensue if an increase in its
oncotic pressure occurred following an increase in pro-
tein or cell content. The last condition is probably the
first step that may lead to the development and then the
enlargement of a pineal cyst. In fact, in cases in which
the initial development of the cyst would cause an obsta-
cle to the CSF circulation through the aqueduct, a vi-
cious circle could be established, as the increase in CSF
pressure within the third ventricle would induce a further
expansion of the lesion, which in turn would cause a fur-
ther block in CSF circulation. Among the factors that
theoretically could increase the oncotic pressure, those
which should more likely be taken into account are the
same (hormonal variations, intracystic hemorrhage and
so on) that are usually propounded to explain the origin
of pineal cysts or their progressive growth.

On the other hand, a decrease in ventricular pressure
induced by CSF subtraction, as in our case following
third-ventriculostomy, should be regarded as the main
factor able to reverse the direction of the fluid movement
resulting in a decrease of the cyst volume.

The just-mentioned hypothesis would not necessitate
a frank communication between the cyst and the third
ventricle to explain volumetric changes of pineal cysts.
Should such a pathogenic mechanism be verified, the ob-
vious clinical implications would be the necessity for a
longer observation period of the patient harboring a
symptomatic pineal cyst after the initial operation of
CSF diversion and the initial normalization of the intra-
cranial pressure before the surgical attack on the pineal
lesion. It would be, in fact, possible that at least in some
cases the reduction in pressure within the ventricular
system could be the only therapeutic maneuver neces-
sary to treat this type of benign condition.

The advantage of a wait-and-see policy after an endo-
scopic third-ventriculostomy is supported by the recent
observation of two pediatric cases of tectal mesencephal-
ic tumors which spontaneously disappeared within 18
and 12 months, respectively, after the surgical procedure.
However, in these two cases the regression of the tumors
appeared to be related to the characteristic of the tumor
rather than to the induced “normalization” of CSF pres-
sure [1].
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