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PINEAL GLAND CYSTS - AN OVERVIEW
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SUMMARY - Pineal cysts occur in all ages, predominantly in adults in the fourth decade of
life. In series of magnetic resonance imaging (MRI) studies, the prevalence of pineal cysts ranged
between 1.3% and 4.3% of patients examined for various neurologic reasons and up to 10.8% of
asymptomatic healthy volunteers. The diagnosis of pineal cyst is usually established by MRI with
defined radiological criteria to distinguish benign pineal cyst from tumors of this area. A recent
study demonstrated the findings obtained by transcranial sonography to correspond to those obtained by MRI in the detection of both pineal gland cyst and pineal gland itself, and could be used
in the future mainly as follow up examination. Pineal cysts usually have no clinical implications
and remain asymptomatic for years. The most common symptoms include headache, vertigo, visual and oculomotor disturbances, and obstructive hydrocephalus. Less frequently, patients present
with ataxia, motor and sensory impairment, mental and emotional disturbances, epilepsy, circadian
rhythm disturbances, hypothalamic dysfunction ofprecocious puberty, and recently described occurrence of secondary parkinsonism. Symptomatic cysts vary in size from 7 mm to 45 mm, whereas
asymptomatic cysts are usually less than 10 mm in diameter, although a relationship between the
cyst size and the onset of symptoms has been proved to be irrelevant in many cases. There is agree ment that surgical intervention should be undertaken in patients presenting with hydrocephalus,
progression of neurologic symptoms, or cyst enlargement. Tissue sample of the pineal lesion can be
obtained by open surgery, stereotaxy and neuroendoscopy.
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Pineal gland tumors account for 0.4%-1.0% of all
intracranial tumors", and are 10 times more common
in children than in adults. In adults, 60% of pineal tumors are benign, whereas in children 60% are malignanr-'. They can be divided into four main categories:
1) germ cell tumors, 2) pineal parenchymal tumors, 3)
pineal interstitial cell tumors, and 4) cysts:'.
The pineal region includes the pineal gland itself,
the posterior third ventricle and aqueduct, the supraclinoid cisterns (quadrigeminal plate, ambient cis-

Correspondence to: [elena Boinjae, MD, University Department
ofNeurology, Sestre milosrdnice University Hospital, Vinogradska c. 29, HR-l0000 Zagreb, Croatia
E-mail: jelenabosnjak78@gmaiLcom

terns, and the velum interpositum), brain (tectum and
brainstem, thalami, corpus callosum splenium), dura
(tentorial apex) and vessels (internal cerebral veins and
vein of Galen, and posterior choroidal and posterior
cerebral arteries)".
The pineal gland develops by the proliferation of
walls of the third ventricle diverticulum in the diencephalic roof A remnant of the pineal diverticulum
or distension of its obliterated portion has been postulated as a possible source of pineal cyst'. Some studies
suggest that they may evolve from necrotic and hemorrhagic lesions found in fetal pineal glands'Non-neoplastic glial cysts of the pineal gland are
relatively common findings on magnetic resonance
imaging (MRI) studies of the brain', or in autopsy
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studies". In series of MRI, the prevalence of asymptomatic intrapineal cysts ranged between 0.2%9 and
10.8%1° of healthy volunteers and between 1.3 11 and
4.3%12 of patients examined for various neurologic
reasons. On postmortem examinations, pineal cysts
are found in 25%-41% of otherwise normal pineal
glands13 Recently, the use of high resolution MRI
demonstrated 23% of volunteers to have pineal cysts
with a mean diameter of 4.3 mm (range 2 -14 mm)
and 13% showed smaller cystic lesions with the largest
diameter less than 2 mm".
Pineal cysts occur in all ages, from fetal period to
senility, with predominance in adults in the fourth
decade of life, mainly in women. Symptomatic cysts
are most common in young women.
The diagnosis of pineal cyst is usually established
by MRI. There are radiological criteria that distinguish benign pineal cyst from tumors of this area. On
MRI scan, benign pineal cyst is visualized as a round
or ovoid area of signal abnormality in the pineal recess, unilocular, isointense or slightly hyperintense to
the cerebrospinal fluid (CSF) signal on T1-weighted
and FLAIR images, and isointense with CSF on T2weighted images with the wall thickness of not more
than 2 mm". Sagittal scan on MRI is the most useful
diagnostic test because it shows the anatomic relationship of the cyst to the aqueduct".
A recent study demonstrated the findings obtained
by trans cranial sonography (TCS) to correspond to
those obtained by MRI in the detection of both pineal gland cyst and pineal gland itself. Pineal gland
cyst is defined as any hypoechogenic area within the
hyperechogenic gland matrix or hypoechogenic lesion with or without septum, surrounded by a thin
echogenic wall. Using TCS, pineal gland can be visualized providing sufficient temporal bone window
primarily visualizing hyperechogenic structures like
falx cerebri, choroid plexus or mesencephalic brainstem. The diameter of pineal gland cyst as measured
by TCS correlates with the diameter assessed by MRI.
Ventricular enlargement on axial TCS can be reliably
measured and can point to CSF obstruction. Due to
fine resolution, portability and lack of invasiveness,
assuming appropriate temporal bone window, TCS is
a helpful tool in the detection of pineal lesions. Although its resolution cannot match the MRI resolu tion, its reproducibility and accuracy might add to its
practical value mainly as a follow up examination'<".
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Pineal cysts are most often mistaken for pineocytoma. The most important histologic feature to distinguish pineal cysts from pineocytomas is the absence of
pineocytomatous rosettes'Y".
Pineal cysts usually have no clinical implications
and remain asymptomatic for years. The most common symptoms, resulting from compression of the
surrounding structures, particularly the quadrigeminal plate and cerebral aqueduct, include headache of
variable intensity, vertigo, visual and oculomotor disturbances, and obstructive hydrocephalus. Less frequently, patients present with ataxia, motor and sensory impairment, mental and emotional disturbances,
epilepsy, circadian rhythm disturbances", and hypothalamic dysfunction of precocious puberty. During
the last years, there are ever more publications on the
occurrence of secondary parkinsonism as a symptom
related to pineal cyst. Sudden death due to cystic lesion has also been reported 21-26 .
The natural history of cyst development and the
risk of its subsequent enlargement and clinical manifestation are not well understood". MRI follow up of
asymptomatic cysts demonstrated their size to remain
stable for months or years". In individual patients, the
cysts exhibited enlargement or involution but small
changes in their size were not associated with specific clinical symptoms. A relationship between the
size of the cyst and the onset of symptoms is generally
postulated; however, in many cases it may be irrelevant. Symptomatic cysts vary in size from 7 mm to
45 mm, whereas asymptomatic cysts are usually less
than 10 mm in diameter, but may sometimes reach 20
mm. The onset of clinical symptoms is attributable to
rapid enlargement of pineal cyst, rapid coalescence of
the pre -existing smaller cavities, increase in the fluid
pressure gradient between the third ventricle and the
cyst cavity, or direct inflow of the CSF to the pineal
cyst due to communication of the cyst with the third
ventricle. Independently of the pathophysiologic aspects of pineal glial cysts, histopathologic findings in
asymptomatic and symptomatic cysts are essentially
the same?
There is still a controversy regarding the management of the pineal gland tumors in general, which is
complicated by diversity of the histologic subtypes
and their anatomical location close to critical vascular
and functional structures". There is agreement that
surgical intervention should be undertaken in patients
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presenting with hydrocephalus, progression of neurologic symptoms, or enlargement of the cyst. Tissue
sample of the pineal lesion can be obtained by open
surgery, stereotaxy and neuroendoscopy",
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Sazetak
PINEALNE CISTE - PREGLEDNI OSVRT

J Bosnjae, M. Budisi/, D.Aiman, M. Strineka, M. Crnjakoviii V Demarin
Pinealne ciste se pojavljuju u svim dobnim skupinama, a najvrse kod odraslih u 4. desetljecu zrvota. U nalazima magnetske rezonance (MR) mozga pojavljuju se kod 1,3% do 4,3% bolesnika s razlicitim neuroloskim simptomima te kod
10,8% asimptomatskih zdravih dobrovoljaca. Dijagnoza ciste pinealne zlijezde se postavlja pomocu MR mozga s utvrdenim radioloskim kriterijima koji razlikuju benignu pinealnu cistu od ostalih tumora ove regije. Nedavne studije pomocu
transkranijske sonografije (TCS) mozga su pokazale da TCS moze prikazati pinealnu zlijezdu i cistu, a nalazi odgovaraju
nalazima na MR mozga. TCS se u buducnosti moze upotrebljavati u pracenju velicine ciste pinealne zhjezde. Pinealne
ciste najceSce nemaju klmickog znacenja te ostaju asimptomatske godinama. Najznacajniji simptomi su glavobolja, vrtoglavica, vidni i okulomotorni simptomi te opstruktivni hidrocefalus. Rjede se opisuju ataksija, osjetna i motoricka ostecenja. mentalne i emocionalne tegobe, epilepsija, poremecaj cirkadijanog ritma, hrporalarrucne disfunkcije te sekundarni
parkinsonizam. Simptomatske ciste mogu biti promjera od 7 mm do 45 mm, dok su asimptomatske ciste promjera do 10
mm, iako dosadasnje studije pokazuju kako vehcma ciste i pojava simptoma ne moraju biti povezane. Postoji suglasnost da
se operacijski zahvat provodi kod bolesnika s hidrocefalusom, progresijom neuroloskrh simptoma ili kod povecanja ciste
pinealne zlijezde. Uzorak tkiva moze se dobiti otvorenom operacijom, stereotaksijom ili neuroendoskopijom.
Kljucne rijeci: Novotvorine mozga - diJagnostika; Novotvorine mozga - kirwgija; Ciste - diJagnostika; Pinealna -dijezda;
Patologija mozgae
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