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Abstract

“Trigeminal neuralgia (TN)” is a persistent neuropathic pain ailment that causes severe pain
in the face. This condition damages the trigeminal nerve. Recent studies have revealed that
the “Superior Cerebellar Artery (SCA)”, which may play a role in the development of this
condition, may be one of the factors that contribute to the etiology of TN, which is not
completely known. The purpose of this review paper is to offer an outline of the present state
of information regarding TN and the potential involvement of the SCA in the
pathophysiology of the condition. The study begins with an overview of TN as well as its
clinical manifestations, and then moves on to a review of the numerous hypotheses that have
been proposed to explain its underlying mechanisms. The role of the SCA in TN, including
its anatomy, the data supporting its involvement, and the probable processes by which it may
cause TN, is the primary emphasis of the study and is where the majority of the attention is
placed. The paper also examines the several diagnostic techniques that may be used to detect
SCA compression in individuals who have TN, in addition to the different therapy choices
that can be used for this illness. Even though the precise pathophysiological mechanisms that
underlie TN are not yet completely understood, the evidence suggests that the SCA may play
a significant role in the development of this condition.
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Introduction

Trigeminal neuralgia, often known as TN, is a debilitating ailment that is characterized by
intense face pain that is often provoked by regular tasks such as eating, talking, or brushing
one's teeth [1]. Trigeminal neuralgia can make it difficult for a person to function normally. It
is a condition that occurs in a reasonably high number of people, with an estimated incidence
of 4-5 instances for every 100,000 people [2]. People over the age of 50 are most likely to be
diagnosed with TN, and the disease has been found to be more prevalent in women than in
men [3]. The pain that is linked with TN is often strong, comes on suddenly, and only lasts
for a short period of time, ranging from a few seconds to a few minutes [4]. The diagnosis of
TN is mostly based on clinical criteria, which include the typical pain pattern and the
elimination of other probable causes of face discomfort [5]. These clinical criteria are the
primary basis for the diagnosis of TN.

Pathogenesis of TN

Although the precise pathophysiological mechanisms underlying TN are not yet completely
understood, many theories have been put forth to explain how it develops. The trigeminal
nerve root being compressed by a blood artery, which results in demyelination and
hyperexcitability of the nerve fibers, is one of the most frequently accepted ideas for the
origin of TN [6]. According to some views, TN could be brought on by autoimmune diseases,
inflammation, or structural flaws in the brainstem [7].

Role of SCAin TN

Intense, paroxysmal facial discomfort that is brought on by even the smallest stimuli is a
crippling feature of TN. Compression or irritation of the trigeminal nerve, particularly at the
nerve's “root entry zone (REZ)”, is thought to be the reason. Although the exact cause of this
compression or irritation is unknown, one theory suggests that the SCA may be to blame [1].

The cerebellum, brainstem, and tentorium cerebelli are all supplied with blood via the SCA, a
branch of the basilar artery. At its most superior position, it may come into contact with the
trigeminal nerve REZ as it passes down the lateral side of the pons. The trigeminal nerve at
the REZ may be mechanically stressed by the SCA's pulsations, which could produce
demyelination, inflammation, and ultimately neuronal hyperactivity [2].

Studies have revealed that in TN patients, the SCA and trigeminal nerve REZ are frequently
near by. In fact, according to some research, 60—70% of TN patients have the SCA as the
offending vessel, and up to 90% of TN patients have some type of vascular interaction with
the trigeminal nerve [3].

Several observations lend credence to the hypothesis that the SCA is involved in the
pathogenesis of TN. First off, microvascular decompression (MVD), a surgical procedure that
entails shifting or eliminating the problematic blood artery, is a successful remedy for TN [4].
When the problematic vessel is the SCA, MVD has been demonstrated to be especially
effective [5]. Second, compared to healthy controls, imaging investigations have shown that
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individuals with TN had a higher likelihood of the SCA making contact with the trigeminal
nerve REZ [6].

Despite these results, there is still debate over the SCA's function in TN. The existence of
vascular compression and the emergence of TN have not been linked in other investigations
[7]. The pathophysiology of TN has also been linked to other blood arteries, including the
anterior inferior cerebellar artery [8,9].

Anatomy of SCA

The basilar artery in the brainstem gives rise to the SCA, a significant artery. It is in charge of
giving the cerebellum and neighboring structures oxygen and nutrients. Before branching into
smaller veins that serve the cerebellum, the SCA proceeds superiorly and posteriorly along
the brainstem.

The course, size, and branching pattern of the SCA vary significantly according on the
individual. It also has a complicated and changeable anatomy. The rostral and caudal superior
cerebellar arteries are the SCA's two primary branches, which split in the majority of people.
The inferior surface of the cerebellum is supplied by the caudal branch, whereas the superior
surface is supplied by the rostral branch.

The SCA's proximity to the trigeminal nerve, one of the primary nerves in charge of
sensation in the face, is one of the most significant anatomical relationships affecting the
disorder. The trigeminal nerve leaves the brainstem immediately below the SCA, at the level
of the pons. As a result, the SCA can occasionally irritate or compress the trigeminal nerve,
resulting in TN.

It is essential for surgeons who conduct microvascular decompression (MVD) for TN to
comprehend the anatomy of the SCA. In order to relieve the patient's symptoms during
MVD, the surgeon must carefully locate and safeguard the SCA while decompressing the
trigeminal nerve. In some circumstances, repositioning the SCA or inserting a Teflon pad
between the SCA and trigeminal nerve may be necessary to stop additional compression. In
conclusion, the anatomy of the SCA is intricate and varied, with significant connections to
the trigeminal nerve and cerebellum. For the proper treatment of TN and other disorders
involving the SCA, it is essential to comprehend this anatomy [10-12].

Evidence Supporting Involvement of SCA in TN

Numerous studies conducted over the years have offered proof that the superior cerebellar
artery (SCA) contributes to the onset of TN. In 1977, Jannetta et al. carried out one of the
early investigations to show a connection between the SCA and TN [12]. According to this
study's findings, 70% of TN patients had some degree of trigeminal nerve compression
caused by the SCA, and microvascular decompression (MVD) of the SCA significantly
reduced pain.
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Since then, numerous studies have published conclusions that are comparable. For instance, a
research conducted in 2001 by Love and Coakham reported that the trigeminal nerve was
compressed to some extent in all 23 TN patients who received MVD, with the SCA being the
most frequently implicated vessel [4].

In addition to these clinical investigations, a number of imaging studies have also offered
proof of the SCA's contribution to TN. For instance, compared to healthy controls, patients
with TN are more likely to have the SCA close to the trigeminal nerve, according to
“magnetic resonance imaging (MRI)” studies. Diffusion tensor imaging (DTI) has been
utilized in other research to examine changes in the microstructural integrity of white matter
tracts in the brainstem, and these investigations discovered that the SCA is more likely to be
connected to these changes in people with TN.

Although the exact mechanism by which the SCA causes TN is not fully understood, it is
believed to involve the trigeminal nerve being compressed or irritated. The nerve fibers may
become demyelinated as a result of this compression, which can cause aberrant firing and the
perception of pain. The fact that MVD of the SCA is a successful treatment for TN, with
success rates ranging from 70% to 90%, lends even more evidence to the association between
the SCA and TN.

In conclusion, numerous research have produced compelling evidence that the SCA played a
role in the emergence of TN. Due to this knowledge, potent therapies like microvascular
decompression, which can lessen TN-related pain, have been developed.

The SCA's participation in TN is supported by evidence from numerous research. Another
study by Love et al. [13] discovered that patients with TN had a higher incidence of SCA
compression than people with other kinds of face pain. Additionally, microvascular
decompression (MVD) surgery, which entails repositioning or removing the blood vessel that
is compressing the trigeminal nerve, has been shown in some studies to be an effective
method of treating TN [11-20].

Possible Mechanisms of SCA-Induced TN

Numerous theories have been put forth, but the precise mechanisms by which compression of
the SCA causes TN are not yet fully understood. According to one theory, the trigeminal
nerve's ischemia and demyelination are caused by the SCA being compressed, which results
in the development of TN [16]. Another theory contends that the SCA's compression causes
focal axonal swelling, which may release neurotransmitters and result in aberrant electrical
activity in the trigeminal nerve, which in turn results in TN [21].

Diagnostic Modalities for Detecting SCA

TN compression SCA compression in TN patients can be found using a variety of diagnostic
methods. The most popular imaging technique is MRI, which can produce precise pictures of
the trigeminal nerve root and SCA [22]. The trigeminal nerve and its connection to the SCA
can be visualized in even greater detail using high-resolution MRI techniques such “balanced
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fast-field echo (bFFE)” imaging and “Three-Dimensional constructive interference in steady-
state (3D-CISS)” [23]. The SCA and its connection to the trigeminal nerve can also be
assessed using additional imaging modalities, such as “computed tomography (CT)”
angiography and “digital subtraction angiography (DSA)” [24].

Treatment Options for SCA-Induced TN

Patients with SCA-induced TN have a variety of therapy options at their disposal. Some
patients' discomfort can be effectively managed medically with antiepileptic medications like
carbamazepine and gabapentin [25]. These medications don't work for all people, though, and
they can have serious adverse effects [26]. Patients who don't react to medication therapy are
frequently given surgical options, such as MVD surgery [27]. To release pressure on the
trigeminal nerve, the SCA is either relocated or removed during this treatment [28]. Some
patients may also benefit from other surgical treatments for pain management, such as
radiofrequency ablation and gamma knife radiosurgery [29].

Conclusion

To sum up, TN is a crippling disorder marked by excruciating facial pain that is frequently
brought on by everyday activities. Though the exact cause of TN is unknown, recent research
has raised the possibility that the SCA may be involved in its pathogenesis. The trigeminal
nerve root entrance zone is positioned not far from the SCA, and some TN patients have
reported that the SCA has compressed their trigeminal nerve. Numerous studies have offered
proof that the SCA is involved in TN, and diagnostic tools like MRI can be used to find SCA
compression in TN patients. SCA-induced TN can be managed medically with antiepileptic
medications and surgically with procedures like MVD surgery, gamma knife radiosurgery,
and radiofrequency ablation. The pathophysiological mechanisms behind TN must be better
understood in order to create more potent treatments for this ailment.
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