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a b s t r a c t 

Pineal cysts are benign, nonneoplastic lesions of the pineal gland, often identified inciden- 

tally on MRI scans. Although these cysts are usually asymptomatic, they can occasionally 

enlarge and compress adjacent structures, leading to neurological complications such as 

obstructive hydrocephalus and Parinaud’s syndrome. The underlying mechanisms of pineal 

cyst development remain largely unclear, although inflammation - common in rheumato- 

logical conditions such as fibromyalgia - and mechanical stress have been suggested as con- 

tributing factors. In addition, the incomplete blood-brain barrier of the pineal gland raises 

the possibility that chronic lithium therapy, commonly used for psychiatric disorders and 

also known for its hyperplastic effects, could facilitate cysts formation through lithium ac- 

cumulation and epithelial stimulation. 

We report the case of a 49-year-old woman with bipolar disorder on long-term lithium 

treatment who presented with a pineal cyst and clinical symptoms consistent with fi- 

bromyalgia. A review of the literature highlights possible links between pineal cyst for- 

mation, systemic inflammation associated with rheumatological disorders and prolonged 

lithium exposure. 

Although the hyperplastic properties of lithium in glandular tissue are well documented, 

there is no conclusive evidence directly linking lithium use to the development of pineal 

cysts in humans. The possibility of cystic growth driven by the pro-inflammatory environ- 

ment of fibromyalgia remains plausible and warrants further investigation of the complex 
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interactions between lithium therapy, systemic inflammation and pineal cystogenesis, par- 

ticularly in patients with coexisting rheumatological and psychiatric disorders. 

© 2024 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 

Pineal cysts are benign, nonneoplastic lesions of the pineal
gland that are often identified incidentally during magnetic
resonance imaging (MRI) in adults [ 1 ]. MRI studies estimate
their prevalence to be around 10% in the general population,
with a higher incidence in women. 

However, postmortem examinations report a significantly
higher prevalence, with pineal cysts found in up to 40%
of individuals, suggesting that many cases remain asymp-
tomatic and undetected throughout life [ 1 ,2 ]. Although typ-
ically asymptomatic, some cysts may enlarge and compress
adjacent structures such as the tectum, cerebral aqueduct
and venous pathways, potentially leading to complications
such as obstructive hydrocephalus and Parinaud’s syndrome
in which case surgical intervention is required [ 3–5 ]. Al-
though factors like inflammation and post-traumatic me-
chanical stress have been implicated in the development of
acquired pineal cysts, the natural history and pathophysi-
ology of these lesions remain poorly understood [ 6 ,7 ]. Neu-
ronal cysts and neuroanatomical changes have been reported
in rheumatological conditions such as fibromyalgia, support-
ing a broader connection between systemic inflammation and
neuroanatomical alterations [ 8 ,9 ]. Additionally, emerging evi-
dence indicates that chronic lithium accumulation may con-
tribute to cyst formation in various organs, including the kid-
neys, uterus, and even in arachnoid. In particular, given the in-
complete blood-brain barrier of the pineal gland, it is hypoth-
esized that lithium deposition may similarly promote pineal
cyst formation in patients on chronic lithium therapy, high-
lighting the need for further investigation into the role of
lithium in pineal cystogenesis [ 10–12 ]. 

In this context, we report the case of a patient with bipolar
disorder on lithium therapy who presented with a pineal cyst
and clinical features consistent with fibromyalgia. A literature
review was conducted to explore potential associations be-
tween pineal cysts formation, chronic lithium accumulation
and the systemic pro-inflammatory environment characteris-
tic of rheumatological disorders. 

Case description 

A 49-year-old female with a history of bipolar disorder,
managed with long-term lithium therapy, presented to the
emergency department with progressively worsening bilat-
eral headaches, primarily localized to the occipital-cervical
and parietal regions. The headache intensity was rated as
7/10 on the Visual Analogue Scale (VAS). In addition to the
headache, the patient reported significant difficulty sleeping
and widespread muscle stiffness affecting both the scapular
and pelvic girdles. Upon admission, her Glasgow Coma Scale
(GCS) was 15/15, indicating full consciousness. 

Physical examination revealed severe pain elicited by per-
cussion of the trapezius and latissimus dorsi muscles, con-
sistent with fibromyalgia tender points ( Fig. 1 ), despite no
prior diagnosis of fibromyalgia in her medical history. Dig-
ital pressure applied to these regions also triggered a pro-
nounced painful response. Laboratory results were within nor-
mal ranges, with lithium levels measured at 0.71 mEq/L (ref-
erence range: 0.5-1.2 mEq/L). Serum β-HCG was 2.10 mIU/mL,
and α-fetoprotein was 0.97 ng/mL, both within normal lim-
its. A comprehensive neurological examination was otherwise
unremarkable. The patient had no motor deficits, her cranial
nerves were intact, and there were no signs of myelopathy. 

A brain MRI with gadolinium contrast revealed a cystic le-
sion in the pineal region without evidence of third-ventricle
obstruction or compression of surrounding parenchymal or
cerebrospinal fluid structures ( Fig. 2 ). 

In the absence of compression signs over the parenchymal-
ventricular structures and without midline shift, the pa-
tient was instructed to undergo clinical and neuroradiologi-
cal follow-up. She was treated with corticosteroid medication
(Dexamethasone), with scaled dosage, which allowed moder-
ate benefit on the symptomatology. 

Discussion 

The development of acquired pineal cysts is influenced by sev-
eral factors, with inflammatory and post-traumatic mechan-
ical stimulation being key contributors [ 13 ]. In particular, in-
flammation is a critical component in the pathophysiology of
fibromyalgia, although the precise mechanisms remain elu-
sive. Studies primarily focus on the pro-inflammatory state
in fibromyalgia, where generalized pain is triggered by press-
ing specific muscle-tendon junctions known as tender points
[ 12 ,14 ]. Research by Bäckryd et al. [ 15 ] demonstrated elevated
levels of cytokines IL-6 and IL-8 in the CSF of fibromyalgia
patients, reinforcing the inflammatory hypothesis. Diagnos-
tic sensitivity for fibromyalgia increases with the number of
positive tender points, with 11 out of 18 being desirable for
diagnosis; our patient presented with 10 positive points, with
pain predominantly localized in the posterior regions. 

Lithium, known for its anti-inflammatory properties 
[ 16–18 ], has been investigated for its potential to alter col-
lagen structures in the pachymeninges and leptomeninges
[ 19 ]. However, in this case, the patient’s lithium levels were
within normal limits, reducing the likelihood of lithium hav-
ing a significant anti-inflammatory effect on the widespread
inflammation observed in fibromyalgia [ 20 ,21 ]. Furthermore,
patients with rheumatological diseases or psychiatric disor-
ders often exhibit elevated pro-inflammatory profiles, which
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Fig. 1 – This image highlights 10 of the 18 classic fibromyalgia tender points, specifically located at the occipital base, 
trapezius, supraspinatus, upper gluteal regions, and greater trochanters. These marked areas represent key sites of localized 

pain and tenderness, which are characteristic of the widespread musculoskeletal pain commonly observed in fibromyalgia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

may influence the permeability of the blood-brain barrier and
potentially stimulate cellular proliferation in areas such as
the pineal gland [ 22–25 ]. This suggests that inflammatory
molecules circulating systemically could contribute to cyst
formation in the pineal region [ 26 ]. 

The dynamic model of CSF flow, proposed by Hulens and
colleagues [ 27 ], offers further insight, linking the formation of
perineural cysts in fibromyalgia to mechanical forces such as
traction and stretching on nerve roots during episodes of id-
iopathic CSF hypertension. Leon-Llamas’ study found a 29.6%
prevalence of pineal cysts among 50 fibromyalgia patients,
suggesting a potential association between fibromyalgia and
cyst formation in the pineal gland [ 28 ]. 

Additionally, Idris et al. [ 29 ] reported the coexistence of
adhesive arachnoiditis and pelvic cysts in a fibromyalgia pa-
tient, underscoring the role of inflammatory stimuli, such
as those following subarachnoid hemorrhage, in promoting
arachnoidocyte hyperplasia, layer splitting, and cystic forma-
tion [ 30 ]. 

While the imaging characteristics of our patient’s lesion
suggested a pineal cyst, laboratory tests were conducted to
rule out germ cell tumors, which can present with cystic
necrosis and high mitotic activity [ 31 ,32 ]. Morphological and
volumetric changes in the pineal gland have been docu-
mented in various psychiatric conditions [ 33–37 ], with gland
enlargement sometimes leading to cystic transformation due
to differential flow in superficial versus deep microcirculation
[ 38 ]. Warsza’s research indicates that pineal cysts exceeding 1
mm in diameter are more commonly associated with anatom-
ical variations such as pineal recess crowding and a high
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Fig. 2 – MRI study showing the pineal cyst. (A, B) Hyperintense lesion in FLAIR sequences. (C) T1 Contrast-enhancement 
sagittal sequence of the lesion. (A) The white arrow points to the cyst wall appearing slightly hyperintense. (B-C) White 
arrow indicates a cystic lesion in the pineal region. The white star highlights the quadrigeminal cistern (Bichat’s canal) that 
surrounds the pineal gland anteriorly, the splenium of the corpus callosum superiorly, the quadrigeminal tubercles 
antero-inferiorly and the superior surface of the cerebellar vermis inferiorly (A-B). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cyst-tectum-splenium (CST) ratio, highlighting the impor-
tance of neuroradiological parameters in assessing cyst devel-
opment [ 39 ]. 

The potential interaction between exogenous growth hor-
mone (GH) and brain cyst size has been described in pedi-
atric populations [ 40 ], with studies suggesting that molecules
like lithium could influence endocrine function, including the
stimulation of GH [ 41 ]. While lithium’s effect on parathyroid
morphology and secretion has been well-documented, few
studies have explored its impact on the pineal gland [ 42–46 ].
Takahashi et al. [ 47 ,48 ] observed increased pineal gland vol-
ume in melancholic patients treated for major depressive dis-
order, although no correlation was found between other psy-
chiatric comorbidities and pineal cyst development. In cases
of hyperlithiemia, renal cyst formation has been linked to di-
lated renal tubules, suggesting that lithium accumulation may
have similar effects on cystic development in other tissues
[ 49 ]. 

While lithium is known to reduce melatonin secretion in
some mammals by inhibiting the enzyme arylalkylamine-N-
acetyltransferase, this was not a factor in our patient as her
pineal cyst morphology and normal lithium levels did not sug-
gest a direct correlation [ 42 ]. However, the patient’s systemic
pro-inflammatory state likely played a critical role in the de-
velopment of the pineal cyst, further supporting the hypothe-
sis that inflammation, rather than lithium, may be the primary
driver of cystogenesis in this setting. 

Conclusions 

Lithium is recognized for its hyperplastic effects on glandu-
lar epithelia and various organs. Although no direct evidence
currently links lithium use to the formation of pineal cysts in
humans, the potential for cystic growth induced by chronic in-
flammation, particularly in the context of systemic rheumato-
logic conditions such as fibromyalgia, cannot be entirely dis-
missed. Pro-inflammatory stimuli characteristic of these dis-
orders may contribute to epithelial proliferation, raising the
possibility of late-onset pineal cystogenesis. Further research
is essential to elucidate the complex interplay between in-
flammatory pathways and prolonged lithium therapy in the
development of acquired pineal cysts, particularly in patients
with overlapping psychiatric and rheumatological conditions.

Patient consent 

Written informed consent for the publication of this report
was obtained from the patient. 
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