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ABSTRACT

Background: Trigeminal neuralgia (TN) is a debilitating condition characterized by severe facial pain. Microvascular
decompression (MVD) has emerged as a definitive surgical treatment, offering potential for immediate pain relief.

Objective: To evaluate the efficacy of MVD in providing immediate postoperative pain relief in patients with TN.

Methods: A retrospective cohort study was conducted involving 134 patients diagnosed with TN who underwent MVD between
July 2022 and June 2023 at Department of Neurosurgery, Punjab Institute of Neurosciences Lahore. Immediate postoperative
pain relief was assessed using the Barrow Neurological Institute (BNI) pain intensity scale.

Results: Of the 134 patients, 128 (95.5%) achieved complete pain relief (BNI score 1) within 24 hours post-surgery. Six patients
(4.5%) experienced partial pain relief (BNI score II), with no patients reporting no relief (BNI score Ill or higher).

Conclusion: MVD is highly effective in providing immediate pain relief in TN patients, with a success rate of 95.5%.
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INTRODUCTION

Trigeminal neuralgia (TN) is a severe and often debilitating
condition characterized by recurrent, sharp, and sudden-onset
facial pain along the distribution of the trigeminal nerve. The
condition is primarily seen in individuals over 50 years of age and
is more common in females. TN can lead to significant impairment
in the quality of life, causing functional limitations, emotional
distress, and increased healthcare utilization. The pain is often
triggered by non-noxious stimuli such as touch, wind, or chewing1.

TN can be categorized into two types: classical trigeminal
neuralgia, which is caused by vascular compression of the
trigeminal nerve root, and secondary trigeminal neuralgia, which is
associated with conditions such as multiple sclerosis®. Vascular
compression is the most common cause of TN, where an artery or
vein compresses the nerve root, leading to demyelination and
hyperexcitability of the nerve fibers. This compression is usually
from the superior cerebellar artery, though the anterior inferior
cerebellar artery and veins may also contribute to the
compression®.

The first-line treatment for TN usually involves
pharmacological interventions, including anticonvulsants like
carbamazepine or oxcarbazepine. However, long-term medication
use is often associated with adverse effects, including cognitive
impairment, dizziness, and ataxia, prompting the need for
alternative treatments®. For patients with medically refractory TN,
microvascular decompression (MVD) is considered the gold
standard surgical treatment. MVD works by relieving vascular
compression of the trigeminal nerve root and is associated with
high success rates, with pain relief reported in 70-95% of patients®.

MVD involves a retrosigmoid craniotomy, during which the
offending vessel compressing the trigeminal nerve is identified,
separated, and padded with a Teflon cushion to prevent further
compressiona. Immediate postoperative pain relief is typically seen
in most patients, but some may experience delayed relief, with the
time to complete pain resolution varying between patients. Several
factors influence the likelihood of immediate pain relief, including
the type of vascular compression, the severity of preoperative pain,
and the duration of symptoms7.

This study evaluates the immediate postoperative pain relief
following MVD in a cohort of 134 patients with TN and explores
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factors such as age, gender, type of vascular compression, and
preoperative pain severity as potential predictors of immediate pain
relief. The results of this study will contribute to a better
understanding of the factors influencing the success of MVD in TN
patients and guide patient selection for surgery.

METHODOLOGY

A retrospective cohort study was conducted at a Department of
Neurosurgery, Punjab Institute of Neurosciences Lahore during
from July 2022 to June 2023 to assess the outcomes of MVD in
patients with TN. The study included 134 patients who underwent
MVD between January 2019 and December 2023. Ethical approval
was obtained from the Institutional Review Board, and all patients
provided informed consent.

Inclusion Criteria: Patients diagnosed with TN based on clinical
symptoms and neuroimaging (MRI), who were unresponsive to
pharmacological management and underwent MVD, were
included.

Exclusion Criteria: Patients with secondary causes of TN (such
as multiple sclerosis or tumors), previous neurosurgical procedures
for TN, or significant comorbidities were excluded.

Preoperative Evaluation: Each patient underwent a detailed
preoperative  assessment, including  clinical  evaluation,
neurological examination, and high-resolution MRI. Preoperative
pain severity was recorded using the Barrow Neurological Institute
(BNI) pain scale, which classifies pain intensity into five categories:
I (no pain), Il (occasional pain), Ill (no pain with medication), IV
(some pain), and V (severe pain).

Surgical Procedure: MVD was performed via a retrosigmoid
approach under general anesthesia. Intraoperative facial nerve
monitoring was utilized to minimize the risk of nerve injury. The
offending vessel (most commonly the superior cerebellar artery)
was decompressed by separating it from the trigeminal nerve root
using a Teflon sponge.

Postoperative Assessment: The primary outcome was
immediate postoperative pain relief, evaluated within 24 hours
using the BNI pain scale. Secondary outcomes included
complications such as transient facial hypoesthesia, hearing loss,
or cerebrospinal fluid leakage.

Data Analysis: Data were analyzed using SPSS version 25.
Logistic regression was used to identify predictors of immediate
pain relief, including age, gender, duration of symptoms, type of
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vascular compression, and preoperative pain severity. A p-value of
<0.05 was considered statistically significant.

RESULTS

A total of 134 patients, with a mean age of 58.4 + 9.2 years, were
included in the study. The cohort consisted of 45 males (33.6%)
and 89 females (66.4%). The majority of patients (57.5%) had
involvement of the mandibular branch (V3) of the trigeminal nerve,
followed by the maxillary branch (V2) in 33.6%, and the ophthalmic
branch (V1) in 8.9%. Bilateral involvement was noted in 6.0% of
patients. The most common cause of vascular compression was
the superior cerebellar artery (76.1%), followed by the anterior
inferior cerebellar artery (13.4%) and venous compression
(10.4%). (Table 1)

Table 1: Demographic and Clinical Characteristics of Patients

Characteristic Value
Mean age (years) 58.4 +9.2
Gender (Male) 45:89
Duration of symptoms (months) 24.3+18.5
Affected branch of trigeminal nerve

V1 (Ophthalmic) 12 (8.9%)
V2 (Maxillary) 45 (33.6%)
V3 (Mandibular) 77 (57.5%)
Bilateral involvement 8 (6.0%)

Type of vascular compression

Superior cerebellar artery 102 (76.1%)

Anterior inferior cerebellar artery 18 (13.4%)

Venous compression 14 (10.4%)

Of the 134 patients, 128 (95.5%) achieved a BNI Score |,
indicating no pain, while 6 patients (4.5%) reported occasional
pain, corresponding to a BNI Score Il. No patients experienced
persistent pain, as evidenced by the absence of individuals in BNI
Scores lll, IV, or V. Thus, a small group (4.5%) experienced partial
pain relief, while none reported severe postoperative pain. (Table
2)

Table 2: Immediate Postoperative Pain Relief Outcomes

BNI Score Number of Patients Percentage (%)
I (No pain) 128 95.5%
Il (Occasional pain) 6 4.5%

Il (No pain with medication) 0%

IV (Some pain)

0
0 0%
0

V (Severe pain) 0%

No patients experienced severe postoperative complications.
Minor complications included transient facial hypoesthesia in 5
patients (3.7%), which resolved within 2 months.

Logistic regression analysis revealed that the type of
vascular compression and preoperative pain severity were
significant predictors of immediate pain relief. Patients with arterial
compression (superior cerebellar artery or anterior inferior
cerebellar artery) were 3.5 times more likely to achieve complete
pain relief compared to those with venous compression (p =
0.002). Furthermore, patients with more severe preoperative pain
(BNI score IV or V) had a 2.7 times higher likelihood of achieving
complete pain relief (p = 0.03).

Table 3: Logistic Regression Analysis for Predictors of Immediate Pain
Relief

Variable QOdds Ratio p-value

Type of vascular compression 3.5 0.002

Preoperative pain severity (BNI IV/V) 27 0.03

Duration of symptoms 1.1 0.21
DISCUSSION

This study confirms that microvascular decompression (MVD) is an
effective and safe surgical intervention for providing immediate
pain relief in patients with trigeminal neuralgia (TN). The high rate
of complete postoperative pain relief observed (95.5%) in this

cohort underscores the effectiveness of MVD as the treatment of
choice for TN, especially in patients who have failed medical
management. These results are consistent with previous studies
which have reported similar success rates ranging from 80% to
95% for MVD in TN treatment".

The findings of our logistic regression analysis reveal that
the type of vascular compression and preoperative pain severity
are significant predictors of immediate postoperative pain relief.
Patients with arterial compression, particularly from the superior
cerebellar artery (SCA), had a significantly higher likelihood of
achieving complete pain relief compared to those with venous
compression. This observation is consistent with earlier studies
which indicate that arterial compression of the trigeminal nerve root
entry zone is more likely to result in a favorable surgical
outcome®*.  Arterial compression typically creates a more
prominent and localized compression compared to venous
compression, which may be more diffuse and less damaging to the
nerve®®.

Preoperative pain severity also emerged as a significant
predictor of immediate relief. This finding aligns with previous
literature suggesting that patients with more severe preoperative
pain, as measured by the BNI scale, are more likely to experience
immediate relief postoperatively’. One possible explanation is that
the severity of preoperative pain may reflect a more chronic and
severe form of nerve damage, making the nerve more responsive
to decompressiona. It may also be that these patients have a more
significant degree of vascular compression, leading to greater
potential for pain relief following MVD.

The overall complication rate in this study was low, with only
3.7% of patients experiencing transient facial hypoesthesia. This is
in line with other studies that report transient complications
following MVD, such as facial numbness or hypoesthesia, which
typically resolve within a few months®'®. This transient nature of
complications emphasizes the safety of MVD when performed by
an experienced surgical team. Major complications, such as
cerebrospinal fluid (CSF) leaks or hearing loss, were not observed
in our cohort, reflecting the low risk of such complications with
modern surgical techniques'™'2. This is in contrast to earlier reports
that highlighted a higher risk of severe complications such as
hearing loss, which has decreased with improvements in
intraoperative monitoring and surgical techniques™.

The absence of severe complications, coupled with the high
rate of immediate pain relief, suggests that MVD is a reliable option
for patients with TN who are unresponsive to pharmacological
treatment. However, as with any surgical intervention, there are
risks associated with the procedure. It is essential for clinicians to
carefully assess patients for factors that might influence surgical
outcomes. Preoperative assessment, including high-resolution
imaging, is crucial in identifying the precise nature of vascular
compression and determining the most appropriate surgical
approach“. Moreover, patient selection plays a key role in
optimizing the success of the procedure. It is particularly important
to consider factors such as the duration of symptoms and the
presence of secondary causes of TN, which may affect the
likelihood of long-term pain relief'.

One interesting finding in our study was the minimal
occurrence of delayed pain relief. While most studies report a
substantial proportion of patients experiencing pain relief
immediately postoperatively, some patients may take weeks to
achieve full resolution of symptoms. Factors contributing to
delayed pain relief may include incomplete decompression, nerve
scarring, or other postoperative complications that could delay
recovery“’. Although none of our patients experienced delayed
pain relief in the immediate postoperative period, it is important to
recognize that long-term follow-up is necessary to monitor for the
recurrence of symptoms or the development of delayed
complications. Long-term studies have demonstrated that while
MVD has a high initial success rate, a small percentage of patients
may experience recurrent pain over time'". These cases often
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require further interventions, such as repeat surgery, radiosurgery,
or pharmacological management'®.

In addition, while the study focused on the immediate
postoperative outcomes, it would be valuable to assess the long-
term efficacy of MVD in TN patients. Long-term pain relief,
recurrence rates, and the durability of the procedure are important
aspects of treatment evaluation. Some studies have suggested
that the recurrence rate for TN following MVD can range from 5%
to 15% over a period of 5 to 10 years, indicating the possibility of a
relapse of symptoms after an initial period of relief'. Long-term
follow-up is critical to determining the overall success of the
procedure and informing clinical decision-making regarding repeat
interventions.

Moreover, the application of advanced imaging techniques,
such as high-resolution MRI, has been crucial in improving the
success of MVD. Modern imaging modalities allow for more
accurate identification of the offending vessels and better planning
for decompression surgery, which has contributed to the high
success rates observed in recent studies®. These advances have
also minimized the risk of injury to adjacent structures, such as the
facial nerve, thereby reducing postoperative complication321.

Lastly, the psychological impact of TN and its treatment
should not be underestimated. Patients with TN often experience
significant distress due to the unpredictability and severity of their
pain. Effective pain management, including surgical options like
MVD, not only improves physical well-being but also enhances
emotional and psychological health. Postoperative pain relief can
lead to significant improvements in quality of life, reducing anxiety
and depression associated with chronic painzz. However, given the
complexity of TN and its treatment, a multidisciplinary approach
involving neurosurgeons, neurologists, pain specialists, and mental
health professionals is essential for optimizing patient outcomes.

CONCLUSION

Microvascular decompression (MVD) remains a highly effective
and safe surgical intervention for providing immediate pain relief in
patients with trigeminal neuralgia (TN). The study confirms that
MVD is associated with a high success rate (95.5%) in achieving
immediate postoperative pain relief, with significant predictors
including the type of vascular compression and preoperative pain
severity. These findings support the use of MVD as the preferred
surgical option for patients with medically refractory TN.
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