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a b s t r a c t 

An 8-year-old boy presented to our hospital complaining of a bilateral headache associated 

with episodes of anterograde amnesia. He had a road traffic accident 3 years ago when a 

computed tomography (CT) scan revealed traumatic brain injury. In addition, a small pineal 

cyst (PC) was noted with minor intramural calcifications. A follow-up CT a day later demon- 

strated increased density in the pineal gland of 60 Hounsfield Units, suggestive of apoplectic 

changes in the PC. However, the patient was lost to follow-up and presented with memory 

loss a year and a half later, upon which CT and magnetic resonance imaging revealed en- 

largement of the PC. PC apoplexy is a very rare occurrence usually affecting young adult 

women; cases in children are rarely reported. Furthermore, PC apoplexy secondary to severe 

craniofacial trauma manifesting as memory loss has not yet been reported in the literature 

to the best of our knowledge. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

Introduction 

The advent of the magnetic resonance imaging (MRI) has in-
creased the detection of pineal cysts (PCs). PCs affect all age
groups but are especially prevalent in women between 20 and
30 years of age; a study evaluating PCs in 48,417 patients by
Abbreviations: MRI, Magnetic resonance imaging; CT, Computed tom
disease; A β, Amyloid β. 
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MRI found PCs in 478 patients (1%), of which 316 were female
[1] . Most PCs are clinically benign, but larger cysts may cause
symptoms related to mass effect, necessitating neurosurgical
consultation. In terms of their course, most PCs remain stable
over time, whereas others enlarge or become complicated to
cause symptoms. 

Pineal apoplexy is the most severe complication of PCs,
featuring hemorrhagic necrosis of the pineal gland, and is by
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Fig. 1 – (A) Axial CT reconstruction demonstrating right parietal subdural hematoma, intraventricular hemorrhage, right 
subgaleal hematoma. (B) A small Pineal cyst with small mural calcification noted (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Follow-up CT 24 hours after admission revealing 
hyperdense signals in the region of the pineal gland, 
indicating apoplexy (arrow). 

 

 

 

 

 

 

 

 

 

 

 

definition symptomatic with neurologic deterioration, poten-
tially a medical emergency. Fortunately, PC apoplexies are ex-
ceedingly rare, and most occur in young adult women, but sel-
dom in children. However, their rarity has limited our under-
standing of the etiopathogenesis, clinical manifestations, and
conservative management of PC apoplexies. The present case
reports a novel etiology and complication of PC apoplexies,
trauma, and memory loss, respectively, occurring in an 8-year-
old boy. 

Case presentation 

A 9-year-old boy presented to the neurology clinic in Novem-
ber 2021 complaining of a bilateral headache – mild to mod-
erate in severity – which lasted between minutes up to an
hour and responded to analgesia. This was associated with
episodes of anterograde amnesia, which significantly affected
school performance, as described by the mother. 

Our patient’s past medical history revealed a prior admis-
sion to the PICU in September 2018 after he suffered a road
traffic accident. CT brain without contrast performed at the
time of presentation to evaluate for potential traumatic brain
injury revealed mild brain edema, a small right-sided fron-
toparietal and temporal subdural hematoma with a maximum
width of 3 mm, and intraventricular hemorrhage. No mass ef-
fect and midline shift was noted. Additionally, a focal left pari-
etal lobe cortical contusion, right subgaleal hematoma, non-
depressed linear right parietal bone fracture, small pneumo-
cephalus, and mild neck surgical emphysema were seen. The
pineal gland showed a small cyst with fluid density and a mi-
nor peripheral mural interrupted calcification on the left side
( Fig. 1 ) . Follow-up CT brain after 24 hours demonstrated mildly
reduced width of the subdural hematoma and more conspic-
uous hemorrhagic contusional changes in frontal lobes. The
pineal gland size was relatively increased, measuring 9 × 9
mm, and showed increased density (60 HU), suggestive of
Pineal cyst apoplexy ( Fig. 2 ). Our patient stayed in the hos-
pital for three months. He was discharged with 6 months of
extensive rehabilitation therapy. 
However, after 2 months posthospitalization the patient
developed episodes of a mild headache, later developing an-
terograde amnesia, which disturbed his educational mem-
ory. He was then lost to follow-up and contacted the primary
physician after almost 2 years of the initial episode. After clin-
ical evaluation, the patient was advised to undergo a repeat CT
scan of the Brain, which noted the persistence of the pineal
cyst with bilateral mural calcifications ( Fig. 3 ). MRI Brain with-
out contrast was performed in which the only positive find-
ing was a cyst in the pineal gland ( Fig. 4 ). After reviewing all
the previous imaging and clinically correlating it with the his-
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Fig. 3 – Follow-up CT after 3 years showing enlargement of 
the pineal cyst with bilateral mural calcifications (arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tory of anterograde amnesia, we concluded the case as post-
traumatic pineal cyst apoplexy complicated by memory loss.
The patient was advised to have periodical Neurology outpa-
tient clinic visits for further monitoring and progression of
symptoms. 

Discussion 

PCs are common findings seen by MRI in the general popula-
tion and autopsy studies. Although this has not been proven,
Fig. 4 – (A). Axial T1 image showing low intensity cyst in the pin
pineal cyst with hyperintense signal intensity (arrow). (C) Axial F
the pineal gland (arrow). (D) Coronal T2-weighted image revealin
they most commonly occur in young females, suggesting a po-
tential hormonal role in developing these lesions [2] . Never-
theless, the origin of PCs is still not clear. 

PCs are typically asymptomatic, but, when symptoms do
occur they are nonspecific and difficult to attribute clinically
to a PC. To explain this variable presentation, PCs usually
remain stable and do not enlarge over time, but some may
grow and cause symptoms: symptomatic cysts vary from 7 to
45 mm, whereas asymptomatic cysts are typical 10 mm [3] .
Larger PCs come to clinical attention by compressing adja-
cent structures, such as the cerebral aqueduct and tectal mid-
brain. To correlate these neuroanatomical relationships clin-
ically, Wisoff and Epstein [4] categorized the presentation of
pineal cysts into (1) paroxysmal headache with gaze paresis;
(2) chronic headache, gaze paresis, papilledema, and hydro-
cephalus; and (3) PC apoplexy with acute hydrocephalus. 

Of these presentations, the most common symptom is
headache, whereas PC apoplexy is the rarest and most severe
[5] . In the pediatric age group, pineal apoplexy is exceedingly
rare, and the youngest case described in the literature is that
of an 8-year-old female [6] , followed by a 10-year-old girl [7] .
There have been reported 34 cases of pineal gland apoplexy
worldwide, and 10 of them were less than 18 years of age. Our
case is the youngest case of PC apoplexy in a male, the first
pediatric case of pineal apoplexy in Saudi Arabia, the first one
secondary to severe cranial trauma, and the first to present
with persistent anterograde amnesia or memory loss, to the
best of our knowledge. 

The etiology of PC apoplexy is still unclear, and many po-
tential precipitating factors have been implicated in other
case reports: therapeutic anticoagulation [8 ,9] , vascular mal-
formation [10] , hypertension [11] , and degenerative changes
in the PC [12 ,13] . In our case, the pineal apoplexy was likely
secondary to trauma, but this was missed initially on imag-
ing. Hence, we propose that pineal apoplexy is an important
finding to assess in the setting of severe head trauma. Fur-
thermore, after 2 months, our patient started suffering from
memory loss, after which a CT scan and MRI were performed
to reveal a PC. Therefore, we initially believed that apoplexy
was likely the cause of PC in our case, consistent with Mc-
Neely et al., who reported cystic changes in the pineal gland 7
eal region (arrow). (B) Axial T2-weighted image showing a 
LAIR sequence indicating a slightly hyperintense cyst in 

g a signal cyst in the pineal gland (arrow). 
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weeks after the initial presentation of apoplexy [14] . However,
the possibility that apoplexy caused a small pre-existing PC to
become detectable and symptomatic cannot be excluded. On
later evaluation of our patient’s initial CT scan, a small fluid-
filled density was noted in the pineal gland with mural calcifi-
cations, suggesting that the apoplectic event enlarged a small,
pre-existing PC in the present case. 

Pineal apoplexy can present with many abnormalities, in-
cluding sudden onset of severe headaches or acute exacerba-
tion of a persistent headache, gaze paresis and visual distur-
bances, cognitive impairment, ataxia, hearing loss, hemipare-
sis, sexual dysfunction, insomnia, seizures, syncope, and neu-
rologic deterioration [15] . These symptoms may develop sud-
denly, necessitating hospital admission, but may also extend
months to years before presentation. In addition, Richardson
and Hirsch reported sudden death in a patient, with pineal
apoplexy being confirmed as the cause at autopsy [10] . There-
fore, pineal apoplexy is an essential condition that warrants
prompt recognition and management to prevent potentially
severe complications. 

To our knowledge, persistent memory loss for two months
as a presentation of PC apoplexy is a first in the literature. To
explain this presentation, we looked into the role of the pineal
gland in the pathophysiology of Alzheimer’s disease (AD), of
which memory loss is a well-established consequence [16] . In
animal models, the pineal gland secretes melatonin, which
has been shown to prevent amyloid β (A β)-induced neurotoxi-
city, including memory loss [17] . In agreement with this, mela-
tonin levels are decreased in AD, which has been implicated
in memory loss. Lastly, exogenous melatonin is potentially
a crucial pharmacologic intervention to mitigate the pathol-
ogy of AD, particularly in its early stage [18] . Therefore, the
loss of melatonin secretion secondary to pineal apoplexy may
explain the memory loss in our patient. Contrarily, however,
memory loss is not a commonly reported presentation in PCs.
This can be explained by a recent study demonstrating pre-
served melatonin secretion in a cohort of 4 patients with PC
[19] ; however, given the small sample size of this study, these
results should be validated by larger independent cohort stud-
ies. Another observation contrary to our hypothesis is the lack
of other melatonin deficiency-related symptoms such as in-
somnia, which has been reported in another case and pos-
tulated to be secondary to melatonin deficiency, although in
both instances melatonin levels could not be measured [20] .
This is a significant limitation to our hypothesis. 

Imaging evaluation is essential in PCs and apoplexy due
to the nonspecific clinical presentation. MRI is the imag-
ing modality of choice in confirming the cystic nature of
PCs and differentiating them from cystic neoplasms in the
pineal gland region. Uncomplicated PCs exhibit iso- to hy-
pointense signals on T1 and hyperintense signals relative to
brain parenchyma on T2-weighted images depending on the
proteinaceous content of the cyst [21] . On postcontrast MRI,
PCs display even enhancement of the cyst wall. The imag-
ing hallmark of apoplectic PCs is a cystic lesion with hemor-
rhage products without an associated soft-tissue mass [22] .
Notably, radiologists must differentiate apoplectic PCs from
cystic pineal tumors. The imaging features of PCs are typically
enough to set them apart from pineal neoplasms. In contrast,
postcontrast MR imaging helps distinguish PCs from other le-
sions causing pineal hemorrhage, including tumors. A smooth
cyst wall < 2 mm indicates PCs, whereas an irregular contour
of the cyst wall with nodular enhancement suggests other le-
sions, of which there is a broad differential [23 ,24] . 

The definitive diagnosis of PCs requires histopathological
evaluation. PCs histologically comprise an inner glial layer,
which may be favorable for GFAP and S100 and form Rosen-
thal fibers, a middle layer of pineal parenchyma with or with-
out calcification, and an outer fibrous capsule. When apoplec-
tic, evidence of bleeding is present histologically in the form
of hemosiderin deposition in the inner glial layer [15] . Sig-
nificantly, PCs can be mistaken for pineocytomas if the sur-
rounding pancreatic parenchyma is also sampled. Therefore,
this may lead to unnecessary exposure to chemoradiation and
is an essential point for practitioners to be aware of. Thus,
because pineal neoplasms are included in the differential of
apoplectic PCs, a laboratory workup of blood and CSF tumor
markers can help supplement neuroimaging and histopatho-
logical findings to narrow down the differential diagnosis of
apoplectic pineal pathologies. 

Patients with symptomatic PCs, especially those suffer-
ing symptoms from obstructive hydrocephalus or brainstem
compression, or apoplectic PCs, require surgical intervention.
Stereotactic or endoscopic aspiration, ventriculoperitoneal
shunting, or cyst resection have been utilized to relieve symp-
toms in patients [15] . Shunting can relieve obstructive hydro-
cephalus but carries inherent risks of infection or persistence
of symptoms; instances have been reported of PC apoplexy
that was initially treated via shunting but later required re-
section or aspiration [25 ,26] . Stereotactic aspiration has shown
to be a successful approach for PC apoplexy with no symp-
tom recurrence for up to 40 months of follow-up [27] ; how-
ever, it is risky or even contraindicated in patients with bleed-
ing disorders and does not usually allow for a biopsy spec-
imen, hindering the confirmatory diagnosis of PCs [28] . One
case used third ventriculostomy to relieve the hydrocephalus,
but symptoms recur due to cyst enlargement, necessitating
surgical resection [14] . On the other hand, cystectomy elimi-
nates the risk of recurrence associated with shunting and is
free of the inherent risks of aspiration and shunting [6 ,15] .
However, the best approach for symptomatic or hemorrhagic
PCs remains undetermined. The follow-up time in published
data is relatively short; studies usually repeat neurologic ex-
ams and imaging within the first year after treatment. Future
comparative analyses would further our understanding in this
regard. 

While symptomatic or apoplectic PCs typically require in-
tervention, neurologically intact and symptom-free patients
can be managed conservatively. Asymptomatic PCs are man-
aged conservatively with repeat follow-up and neuroimag-
ing, but a recent study demonstrated no advantage to follow-
up imaging [29] . In contrast, conservatively managing PC
apoplexies lacks sufficient evidence because the rarity of PC
apoplexies has limited opportunities to develop a robust man-
agement guideline. To some success, only five case reports
have managed pineal apoplexy conservatively [6 ,20 ,22 ,30 ,31] .
One case even reported apoplexy resolved spontaneously,
supporting the conservative management of PC apoplexies
[20] . However, notably, the 2 youngest PC apoplexy patients
treated expectantly later required surgical resection due to a
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symptom recurrence from a second hemorrhagic event [6 ,7] .
A recent study also demonstrated that patients with enlarging
PCs were significantly younger than patients who’s PC shrunk
over time [32] . The clinician should remain aware of this fact
during follow-up. 

Conclusion 

Pineal apoplexy is a rare, but severe complication of a PC and
requires prompt recognition and intervention. The present
case had three unique features: it is likely the youngest case
reported of a pineal apoplexy in males, it was secondary to
severe craniofacial trauma, and it resulted in memory loss,
which has rarely been reported. On this basis, we propose
that pineal apoplexy be evaluated during neuroimaging stud-
ies in the setting of severe craniofacial trauma. Furthermore,
future studies should further elucidate the management pro-
tocol for PC apoplexy that yields the best patient outcome; in
very young patients, surgical intervention may be indicated
as the minimal literature shows that these patients are likely
to suffer a symptom recurrence due to a second hemorrhagic
event or an enlarging cyst. 

Patient consent 

Patient anonymity is maintained throughout the manuscript.
Informed Consent was obtained from the patient and his par-
ents for use of data. 
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