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The brain region that is least prone to abscess:

pineal gland
Oday Atallah, MD?, Bipin Chaurasia, MS®*

Introduction

The occurrence of a pineal abscess is an infrequent condition
characterized by the presence of inflammation and infection
inside the pineal gland. In contrast to other intracranial abscesses
affecting the pituitary gland, the occurrence of pineal abscesses is
notably less frequent.

While infrequent, it is crucial to acknowledge that their
occurrence should not be undervalued. It is required to employ
comprehensive diagnostic methods, such as tissue biopsy, in
order to get an accurate diagnosis and formulate an effective
course of therapy for individuals suffering from pineal abscesses.
It is important to thoroughly assess each case on an individual
level, considering many criteria, in order to deliver the most
effective care for afflicted patients.

The purpose of the subject matter is to elucidate the uncom-
mon pineal abscess, providing an overview of its potential etiol-
ogy, related risk factors, diagnostic approaches, and available
therapeutic interventions.

Possible pathophysiologic factors, diagnosis, and
treatment

Based on an exhaustive study investigation, it has been deter-
mined that there exist just two documented instances of pineal
abscess, as reported by Ko et al. and Poon et al.l"*,

The first instance of a 32-year-old male with AIDS, presenting
signs of lethargy, loss of appetite, and mid-epigastric discomfort,
was described by Poon et al. in 1994%!, The individual’s health
condition worsened while in their residence, leading to their
subsequent rehospitalization. Abnormalities were detected in the
study of cerebrospinal fluid; however, a particular etiology could
not be determined. The patient’s treatment regimen encompassed
the administration of intravenous antibiotics; nevertheless,
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regrettably, the patient succumbed on the 16th day. The presence
of toxoplasmosis was verified by an autopsy, emphasizing the
significance of conducting a comprehensive pathological analysis
for the diagnosis of central nervous system (CNS) toxoplasmosis
in individuals with AIDS.

In the second case, Ko et al.l'! provides a description of the
surgical excision of a sellar tumor using endonasal transsphe-
noidal surgery in a female patient aged 41. After a span of
4 months, the individual in question presented with symptoms
including fever, weakness, and neurological manifestations. The
administration of antibiotics was undertaken; nonetheless, sur-
gical intervention was deemed necessary in order to address the
persistent abscess. The hollow wall exhibited a high level of
resistance, rendering it impermeable to penetration by stereo-
tactic probes. The surgical removal of the pineal abscess was
performed via the infratentorial supracerebellar method.

The infrequency of a pineal abscess can be mostly ascribed to
the distinctive anatomical location and characteristics of the
pineal gland. The structure in question is situated in a deep region
of the brain, resulting in a somewhat secluded position that offers
protection against typical sources of infection. This is in contrast
to the pituitary gland, which is more exposed and hence more
prone to infections!>*!. Pineal infections can still occur infre-
quently in this area for a variety of causes, such as direct extension
from adjacent tissues or hematogenous dissemination.

Due to its tiny size and limited vascularization, the endocrine
gland in question has restricted access to many physiological
systems, hence constraining the avenues via which bacteria or
other pathogens may infiltrate it. Nevertheless, it is worth noting
that the pineal gland does indeed receive a blood supply from the
posterior cerebral artery, thus presenting a potential pathway for
infections to reach this gland!®!.

Furthermore, it is worth noting that the blood-brain barrier
plays a crucial role in safeguarding the brain, especially the pineal
gland, against potential infections!®!. The blood-brain barrier is
an extensively discriminating semipermeable membrane that
effectively impedes the passage of several substances, such as
germs and infectious agents, into the cerebral tissue, encom-
passing the pineal gland. The blood-brain barrier is established
by the presence of specialized cells that line the blood arteries
within the brain. Its primary function is to serve as a selective
filter, ensuring the maintenance of the brain’s internal
environment.

Moreover, it has been demonstrated that melatonin, the pri-
mary hormone released by the pineal gland, has antibacterial
capabilities that may have the ability to restrict the incidence of
infections that contribute to the development of abscesses!”. The
efficacy of melatonin in combating a diverse array of bacteria,
encompassing both gram-positive and gram-negative strains, has
been established via research. This observation indicates that
melatonin potentially assumes a pivotal function in bolstering the
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immunological response of the brain and mitigating the onset
of severe illnesses. Furthermore, the existence of melatonin
within the pineal gland, along with its capacity to traverse the
blood-brain barrier, underscores its potential as a therapeutic
agent in the management of cerebral infections and abscesses.

Nevertheless, notwithstanding these mitigating elements, the
occurrence of a pineal abscess might have substantial ramifica-
tions for the individual. The clinical presentation of a pineal
abscess can exhibit considerable variability and commonly
manifests as nonspecific symptoms, including headache, pyrexia,
and neurological impairments. The timely identification and
diagnosis of a pineal abscess are crucial since a delay in treatment
can result in severe consequences, such as cerebral impairment
and mortality. Imaging modalities, such as magnetic resonance
imaging (MRI) and computed tomography (CT) scans, together
with tissue biopsy in select patients, are frequently employed for
the purpose of confirming the existence of a pineal abscess and
assessing its scope. In order to achieve successful treatment of the
abscess and mitigate the risk of further problems, it is typically
imperative to promptly administer surgical intervention, fol-
lowed by the administration of adequate antibiotic medication. In
the management of pineal abscesses, it is imperative to adopt a
multidisciplinary strategy that incorporates the expertise of
neurologists, neurosurgeons, and infectious disease experts.

Given the limited sample size of only two cases, it is not viable
to extrapolate the findings to the broader population with a high
degree of confidence. The distinct attributes of individual cases
can have a substantial impact on the results, hence rendering the
applicability of findings from these cases to other contexts
uncertain.

Conclusion and recommendation

The unique anatomical and functional characteristics of the
pineal gland largely contribute to its low susceptibility to abscess
formation compared to other glands, such as the pituitary. Its
central location, limited vascularization, controlled access to
substances due to the blood-brain barrier, and the antibacterial
properties of melatonin all combine to provide a robust defense
against infectious agents. However, despite these protective
measures, the occurrence of a pineal abscess, though rare, can
have significant clinical implications.

Clinicians need to maintain a high index of suspicion and use
advanced diagnostic tools such as MRI and CT scans in a timely
manner, particularly with patients manifesting nonspecific neu-
rological symptoms. Early detection and prompt response, typi-
cally combining surgical intervention and antibiotic therapy, can
substantially improve patient outcomes. It is advisable to adopt a
multidisciplinary management model, enlisting the expertise of
neurologists, neurosurgeons, and infectious disease specialists to
provide optimal care for patients diagnosed with a pineal abscess.
Further studies are also recommended to understand more about
the unique nature of the pineal gland and investigate the potential
use of melatonin as a therapeutic agent in managing brain
infections and abscesses.
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