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ABSTRACT

Trigeminal neuralgia is a painful mononeuropathy most commonly caused by neurovascular
conflict or structural lesion which can frequently be identified on magnetic resonance imaging of
the brain. In this case report we describe the presentation and imaging findings of a 29-year-old
woman with right-sided trigeminal neuralgia with ipsilateral absence or undetectable Meckel’s
cave without any other identifiable cause of symptoms on her magnetic resonance imaging.

CASE REPORT

BACKGROUND

Trigeminal neuralgia (TN) is a disorder in which an individual
experiences short recurrent episodes of unilateral shocking pain
in the sensory distribution of the trigeminal nerve. The pains
are frequently triggered by light stimuli or temperature changes.
We present a case report of TN in the context of absent or
undetectable Meckel’s cave.

INTRODUCTION

Trigeminal neuralgia (TN) is adisorder in which an individual
experiences short recurrent episodes of unilateral shocking pain
in the sensory distribution of the trigeminal nerve. The pains are
frequently triggered by light stimuli or temperature changes [1].

CASE REPORT

A 29-year-old female without any previous significant
medical history was referred to our neurology clinic with an
8-month history of brief, intense, and recurrent daily pain on the
right side of her face. She describes the sensation as an “electric
shock” whenever she tried to open her mouth, drinks anything
that is hot or cold, or brushes her teeth. Her dental workup was
negative. The neurological exam was significant for decreased
sensation in the V1 and V2 distribution of the right trigeminal
nerve with some asymmetric fullness on the right lower 2/3 of
her face. She underwent hypercoagulability work up to rule out
cerebral venous sinus thrombosis or other causes of increased
intracranial pressure which was negative. She received a
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magnetic resonance imaging (MRI) scan of her brain which
found no neurovascular conflict or compressive lesion involving
the right trigeminal nerve. However, the right Meckel’s cave was
undetectable on MRI and there was severe atrophy of the right
cisternal trigeminal nerve MRI (Figures 1-4). The diagnosis of
trigeminal neuralgia (TN) secondary to severe atrophy of the
right cisternal trigeminal nerve and undetectable Meckel’s cave
was made based on the patient’s clinical presentation and MRI
findings. Her pain has been refractory to medical treatment with
carbamazepine 150 BID, gabapentin 300 mg QID, lamotrigine
100 mg BID, and Botox injections. At her last appointment
with the neurology clinic, she was started on indomethacin 50
mg TID. Since that appointment, she has undergone gamma
knife stereotactic radiosurgery with a dose of 80 Gy to her right
trigeminal nerve without any complications, and she has yet to
be seen for follow up.

DISCUSSION

Etiology & demographics

Itis estimated that around 80 to 90% of cases of TN are caused
by neurovascular conflict (compression of the trigeminal nerve
root by a vein or artery), classically the superior cerebellar artery
[1,2]. Structural lesions of the brainstem such as meningioma,
squamous cell carcinoma, lymphoma, and schwannoma can also
present with TN if in contact with the trigeminal nerve during
its course [3]. One of the most infrequently reported causes
of TN is absent or undetectable Meckel’s cave with 13 other
cases reported all of which have been women with an average
age of presentation of 38 years [4-9]. Trigeminal nerve atrophy
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is reported in 9 of the 13 cases of undetectable Meckel's cave
[4-9]. TN is a rare condition that has a prevalence of <0.1%,
becomes more common with age, and tends to affect females
more frequently than males [10,11].

Clinical & imaging findings

TN is an entity that severely impacts the quality of life of
those affected. It is generally diagnosed clinically through the
identification of recurrent painful episodes in the trigeminal
nerve distribution classically with very light stimuli bringing
on symptoms [1]. Our patient presented with typical TN
symptomology and triggers. MRI of the brain is valuable in
detecting if there is compression of the trigeminal nerve by an
adjacent vessel or structural lesion with reported sensitivity of
97% and specificity of 50% [7].

In our patient there were no findings of vascular conflict or
compressive structural lesion, however there was undetectable
Meckel’s cave on the ipsilateral side of the TN symptoms which
has previously been associated with TN in the literature [5]. The
pathophysiology behind the absent or undetectable Meckel’s
cave is not clearly understood. There are two theories that
propose an explanation, the first being the congenital failure
of the CSF-containing subarachnoid space in Meckel’s cave
to form with TN presenting later with age due to progressive
compression of the Gasserian ganglion. The second is that the
Meckel’s cave collapses in some individuals. The flow of CSF
within the Meckel's cave aids in the removal of inflammatory
markers such as TNF-alpha surrounding the trigeminal nerve
and when lost could contribute to damage to Schwann cells and
demyelination [4]. Collapse of the Meckel cave can occur in
spontaneous intracranial hypotension when there's a decrease in
cerebrospinal fluid (CSF) volume. Facial pain and dysesthesia
often accompany in these cases suggesting that the diminished
CSF in the Meckel cave might lead to increased sensitivity of
the trigeminal nerve, similar to the proposed second theory [S].

Meckel’s cave is a CSF filled space in the posteromedial
section of the middle cranial fossa that is a passage for the
trigeminal nerve located between the prepontine cistern and
cavernous sinus it contains the Gasserian ganglion and the
proximal rootlets of the trigeminal nerve. It is an important area
to evaluate for perineural spread of head and neck neoplasms
and in the evaluation of TN [12].

Treatment & prognosis

The treatment plan for TN depends on the etiology. First line
medical therapy for pain associated with TN is carbamazepine
or oxcarbazepine with gabapentin and lamotrigine occasionally
used as alternatives or adjuncts [7]. Surgical microvascular
decompression is sometimes done to remove or separate various
vascular structures from the trigeminal nerve [13]. Gamma knife
radiosurgery is also occasionally used to target the trigeminal
root with focused radiation to cause axonal degeneration and
necrosis of the trigeminal nerve [14]. In our patient's case she
had symptoms that were refractory to medical management
which was also the case in 8 of the 13 reported cases [4-9]. Our
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patient underwent gamma knife stereotactic radiosurgery with
a dose of 80 Gy. In prior reports patients with TN attributed
to undetectable Meckel’s cave have had positive responses
following gamma knife surgery and ballon decompression [5,7].
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TEACHING POINT

Trigeminal neuralgia secondary to undetectable Meckel's
cave is a rare entity, which may frequently be refractory to
medical management. There is a lack of literature on this
condition and further investigation is needed to determine how
to best aid these patients.

QUESTIONS

Question 1: What is the most common cause of classical
trigeminal neuralgia?

A) Multiple sclerosis

B) Compression by a vascular loop (applies)

C) Brainstem glioma

D) Trauma

E) Infection

Explanation: Classical trigeminal neuralgia is most
commonly caused by compression of the trigeminal nerve root
by an aberrant artery or vein, typically the superior cerebellar
artery. This leads to demyelination and hyperexcitability of
the nerve, causing episodic severe facial pain. Other causes
like multiple sclerosis and tumors can also result in trigeminal
neuralgia but are less common.

Question 2: Which of the following is NOT a typical feature
of trigeminal neuralgia?

A) Unilateral facial pain

B) Electric shock-like pain

C) Constant dull ache between episodes (applies)

D) Trigger zones that provoke attacks

E) Sudden, brief attacks of pain

Explanation: Trigeminal neuralgia is characterized by
paroxysmal, severe, electric shock-like pain triggered by stimuli
such as touch, chewing, or talking. Between attacks, patients are
typically pain-free. A persistent dull ache between episodes may
suggest an alternative diagnosis such as atypical facial pain or
secondary trigeminal neuralgia.
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Question 3: Which imaging modality is most useful in
evaluating causes of trigeminal neuralgia?

A) CT head without contrast

B) Skull X-ray

C) MRI brain with contrast and thin-section sequences of
the brainstem (applies)

D) Ultrasound of the face

E) PET scan

Explanation: MRI with high-resolution sequences (CISS/
FIESTA) through the brain stem is the best imaging modality
to assess for secondary causes of trigeminal neuralgia, such
as vascular compression, multiple sclerosis, or tumors. CT
and X-rays are generally insufficient for detecting subtle
neurovascular compression or intracranial pathology.

Question 4: Which MRI sequence is most sensitive for
detecting neurovascular compression in classical trigeminal
neuralgia?

A) T1-weighted post-contrast

B) T2-weighted FLAIR

C) 3D high-resolution T2 (CISS/FIESTA) (applies)

D) Diffusion-weighted imaging (DWI)

E) Susceptibility-weighted imaging (SWI)

Explanation: 3D high-resolution T2 sequences such as CISS
(Constructive Interference in Steady-State) or FIESTA (Fast
Imaging Employing Steady-State Acquisition) provide excellent
contrast between the trigeminal nerve and adjacent vascular
structures. This allows precise visualization of neurovascular
compression, which is the most common cause of classical
trigeminal neuralgia.

Question 5: Which radiologic feature is most indicative of
secondary trigeminal neuralgia rather than classical trigeminal
neuralgia?

A) Presence of a vascular loop near the trigeminal nerve

B) Thickening and enhancement of the trigeminal nerve on
post-contrast MRI (applies)

C) Mild asymmetry of the trigeminal root entry zone

D) Normal-appearing trigeminal nerve on high-resolution
T2 sequences

E) Mild brainstem displacement without enhancement

Explanation: Enhancement and thickening of the trigeminal
nerve suggest an inflammatory, infectious, or neoplastic cause of
trigeminal neuralgia, such as neuro-sarcoidosis, lymphoma, or
perineural spread of malignancy. Classical trigeminal neuralgia
usually does not show nerve enhancement but may exhibit
neurovascular compression.
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FIGURES

Current

Figure 1: FINDINGS: Axial 3D SPACE sequence through pons demonstrates non visualization the right Meckel’s Cave (blue arrow) and a normal
left Meckel’s cave (yellow arrow).
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Figure 2: FINDINGS: Sagittal T2 SPACE MRI of the brain demonstrates atrophy of right cisternal trigeminal nerve (blue arrow) and a normal left
trigeminal nerve (yellow arrow).
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Figure 3: FINDINGS: Coronal T2 MRI of the brain demonstrates non-visualization of the right Meckel’s Cave (blue arrow) and a normal left
Meckel’s cave (yellow arrow).

Figure 4: FINDINGS: Coronal T2 MRI of the brain demonstrates atrophy of the right cisternal trigeminal nerve (blue arrow) and a normal left
trigeminal nerve (yellow arrow).

SUMMARY TABLE

Etiology * Unknown, possibility congenital or acquired

Incidence * 13 reported cases

Gender ratio ¢ All cases have been women

Age predilection * Average age of 38

Risk factors * Unknown

Treatment * Medical pain management, microvascular surgery, gamma knife

Prognosis * Waxing and waning pain until definitive treatment

Findings on imaging * Undetectable Meckel’s cave on MRI with atrophy of the trigeminal nerve on the ipsilateral side of TN symptoms
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