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Abstract

Background: Trigeminal neuralgia (TN) is characterized by idiopathic sharp, shooting, electric shock
like, episodic facial pain along the sensory distribution of the fifth cranial nerve, lasting several seconds,
with pain free intervals between attacks. Although many patients respond to the medical line of treatment
but when symptoms become intractable and could not tolerate the medications have to go for surgical
decompression. Our study aims to review about micro vascular decompression for trigeminal neuralgia
and its outcome along with the review of literature.

Methods: It is a retrospective study conducted on 54 cases who were diagnosed with TN between the
period of July 2013 to December 2017. Microvascular decompression (MVD) has been performed on all
the patients. Demographic data, clinical presentation, surgical findings, complications and long term
follow-up were reviewed.

Results: The median age of onset of TN is 50.4 years divided into five age groups ranging from 30 to 79
years with female preponderance showing 59.25% as compared to males. The distribution of location
was in the ratio of right to left was 1.7:1. There was one mortality in our study with 4 patients reporting
complications, 1 patient had facial numbness,1 patient had facial palsy,1 patient had SAH and 1 patient
had CSF rhinorrhoea which resolved after re-exploration of wound and mastoid cell repair. All the
patients had satisfactory improvement (post-operative Barrow score of <3).

Conclusions: To conclude micro vascular decompression (MVD) is the surgical procedure of choice for
the treatment of TN who is fit for surgery. Among the currently available surgical methods MVD provides
the highest rate of long term satisfaction for the patients and offers the lowest rate of pain recurrence.
Keywords: Microvascular decompression, Trigeminal neuralgia, Facial pain.

Introduction lancinating pain localized to one or two branches
Trigeminal neuralgia (TN) is a disorder of the trigeminal nerve with attacks lasting several
characterized by sudden sharp, shooting, seconds to minutes. Most commonly the second
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and third branches of the trigeminal nerve are
affected. Paroxysms of pain may be related to
tactile stimuli such as hair combing, shaving or a
cold wind against the patients face.

These attacks can either begin spontaneously or
precipitated by stimulation of so-called trigger
zones. The classic episodes of shooting pain are
interrupted by pain-free intervals with remissions
occasionally lasting for years.! The estimated
annual incidence of TN is 4 to 5 per 100,000 or
even higher, with peak incidence between the
ages of 50 and 60. The vast majority of TN cases
are due to microvascular compression of the root
entry zone of the trigeminal nerve by vascular
structures.’® TN is seen with increased frequency
in patients suffering from Multiple Sclerosis
(MS), where it has an estimated prevalence of 1%-
6.3%, and in MS patients the condition may be
bilateral.®” TN may also occur secondary to
space occupying lesions at the cerebello-pontine
angle such as epidermoid cyst, meningiomas or
vestibular schwannoma.®

Pathophysiology

Dandy describe the pathophysiology of trigeminal
neuralgia and proposed vascular compression at
the root of the trigeminal nerve as the main
etiology, causing demyelination and ephaptic
transmission.

In the brain stem the oligodendroglia are
responsible for axonal isolation, and outside brain
stem is Schwann cells. The transition zone is
called Redlich-Obersteiner's zone. Thus at this
point, there is a transition from oligodendrocytes
myelin to Schwann cell myelin. In this area a
number of axons have a marginal or no isolation
at all. Lack of isolation could leads to a
strengthening effect on input (or output). This
transmission, promoted by the vascular
compression, leads to increased central
stimulation, or to increased activity in the central
neuron. Sensory neurons of the faces are often
hyperexcited when damage occurs in the nerve
and this leads to spontaneous generation of
electrical impulses at the damaged spot.™*** The

chronic vascular compression of the trigeminal
nerve has focal demyelination effect which leads
to dysfunction of local inhibitory interneurons and
development of ectopic neuronal pacemakers. The
combination of increased input by afferents
ectopic pacemakers and the dysfunction of the
intersegmental  inhibitory neurons lead to
hyperactivity of the nucleus of the trigeminal
nerve. The result is TN attacks after stimulation of
trigger points supplied by trigeminal nerve during
washing, tooth brushing, eating, or even by
touching the face.

The diagnosis of TN is primarily on the basis of a
history of presenting symptoms. The typical
lancinating pain in one or more of the branches of
the trigeminal nerve, a typical course in time, and
one or more typical pain triggers are essential for
diagnosing TN. In typical TN, on examination no
neurological deficit is found in trigeminal nerve
distribution. This distinguishes typical from
atypical TN; the latter is described as a burning
and continuous pain (neuropathy)

The purpose of this study was to evaluate the
various points related to TN and role of MVD as a
better treatment option in medically refractory
cases of Trigeminal neuralgia.

Methods

We retrospectively reviewed records and
operative notes of patients who underwent MVD
by the senior author for TN between July 2013
and December 2017.

These cases were selected from Neurocare
hospital jaipur. Irrespective of age and gender, all
the patients diagnosed with TN involving
Ophthalmic, mandible or maxillary branches of
trigeminal nerve were operated via retro mastoid
approach and micro vascular decompression was
carried out.Patients having TN due to secondary
causes or in association withother neuropathy
were excluded. An informed written consent was
obtained from all patients.

The relevant records were reviewed and the
demographic information (age, gender and
address) along with clinical presentation and
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radiological findings on pre-operative MRI were
recorded. Operative records were analyzed to
obtain the operative findings and details of the
operative procedure. Post-operative records were
analyzed and findings recorded. Descriptive
statistics were calculated for variables included
demographics (age, gender), site of pain (right or
left) and distribution of nerve involvement.
Operative results were assessed by clinical follow
up and periodic phone surveys were done which
ranged from 18 months to 60 months with mean
of 33.9 months of follow up.

Surgical Technique

Under general anesthesia, exploration of the
cerebellopontine angle was performed through a
small, keyhole type (about 2*2 cm diameter)
retromastoid craniectomy with patients in the
supine position with the head rotated to the side
opposite the neuralgia. The margins of transverse
sinus and sigmoid sinuses were exposed and the
dura was opened along the line bisecting their
angle. The fifth cranial nerve was exposed
through a supra-cerebellar approach, thus
avoiding lateral retraction of the cerebellar
hemisphere and traction of the VII-VIII complex
of cranial nerves. The microscopic view was
transferred to visualize the trigeminal nerve. The
arachnoids surrounding the fifth nerve were
opened sharply and the whole length of the fifth
nerve from the root entry zone to the Meckel cave
was carefully explored. Mannitol was not used
before dural opening to avoid anatomical
modification. In approaching the trigeminal nerve,
care was taken to spare petrous veins. The nerve
was cautiously dissected free without unnecessary
manipulation. Any compressive arteries were
relocated away from the trigeminal nerve and its
root entry zone in the pons by the use of small
pieces of gelfoam.

Results
A total of 54 patients of TN underwent surgical
procedure at Neurocare hospital, Jaipur from July

2013 to December 2017 via retro mastoid
approach and MVD.

The patients were stratified into five groups
according to age (Table 1).

55.55% (n=30) patients were found to be in 3rd
group (41-60 years). There was no patient aged
less than 20 or more than 80 years. The mean age
of patient’s was 50.4 years.

Age at Onset

This ranged between 30 to 79 years, with a mean
age of 53.03 years. The peak incidence was in the
fifth and sixth decades of life.

Table 1: Age distribution of patients with TN

Age in years | No of patients (n) | Percentage (%)
Total 54

<20 0 0.0

21-40 9 16.66

41-60 30 55.55

61-80 15 27.77

>80 0 0.0

Gender

Females comprised 59.25 %(n=32) of the patients
and 40.75% (n=22) were male, representing a
ratio of 1.4:1, reflecting an elevated risk for
female subjects.

Site of Involvement

Of the remaining 54 cases, 34 patients (62.96 per
cent) suffered excruciating pain on the right side
of the face, and 20 patients (37.04 per cent) on left
side. This gave a site ratio of 1.7:1 confirming a
predominance of right side facial affliction. The
right to left side ratio is 1.7:1. (Table 2)

Table 2: Side involvement of TN

Side No of patients (n)
Right 34 62.96%
Left 20 37.04%
Total 54 100

Branch Involvement The branch distribution to
which pain was referred was: V1 only, one case
(1.85%); V2 only, 3 cases (5.55%); V3 only, no
cases; V1 and V2, 5 cases (9.25%); V2 and V3, 38
cases (70.37%); and V1, V2, and V3, 7 cases
(12.96%).(Table 3)
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Table 3: Branch Involvement

Branch involvement | No of patients | Percentage
V1 ONLY 1 1.85%
V2 ONLY 3 5.55%
V3 ONLY 0 0%
V1V2 ONLY 5 9.25%
V2V3 ONLY 38 70.37%
V1V2V3 7 12.96%

Duration of Preoperative Symptoms

Duration of preoperative symptoms ranged
between 2 months and 17 years (mean 44 months)
(Table 4).

Table 4: Duration of preoperative symptoms

days and suture removal was done on post-
operative days 8.

Table 5: Barrow Neurological Institute Pain
Score

SCORE | Pain Description

| Pain free, no medication

I Occasional pain, no medication required

111 Some pain, adequately controlled by medication

v Some pain, not adequately controlled by
medication
\Y Severe pain or no pain relief

Duration of symptoms No of patients | Percentage
(years)

Up to 1 year 6 11.12%
>1 year to 2 years 12 22.22%
>2 years to 3 years 16 29.62%
>3 years to 4 years 6 11.12%
> 4 years 14 25.92%

Preoperative Treatment

All the patients had a trial of medical treatment,
failure which they were offered the option of
MVD. Carbamazepine (CBZ) and phenytoin were
the most commonly used medicine either alone or
in conjunction with BZ being the first choice.
Others medications used include clonazepam,
lamotrigene, valproic acid, gabapentin and
baclofen. One patient had undergone a failed
attempt of glycerol rhizolysis using anhydrous
(99.5 %) glycerol and mvd done after one year of
procedure.

Preoperative Status

All patients underwent MRI brain with FIESTA
sequence. All patients were operated by the senior
author. Barrow Neurological Institute pain score
was calculated for all patients.(Table 5) Pre-
operatively nine (16.67%) patients had a score of
5, forty-three (79.62%) had a score of 4. Pre
operatively 7 patients had DM and 16 patients had
HTN.

Postoperatively, at last clinic follow up, two
(3.70%) had a score of 3, five (9.25%) had a score
of 2 and fourty six (85.18%) had a score of 1. A
post-operative Barrow score of <3 was considered
a satisfactory outcome. Post-operative
anticonvulsant were given to all the patients for 15

Post OP Complication- Fortunately the
complication rate was on the lower side in this
series with most of them being minor
complications (table 6) except one mortality. One
patient had CSF rhinorrhoea, which resolved after
re-exploration of wound and mastoid cell repair.
Table 6: Post Operative Complication

Complication Number( %)
Death 1
Facial palsy
Csfrhinorrhoea
Facial numbness
SAH

Wound infection
Hearing loss

olo|r|kr|k|-

Discussion

Trigeminal neuralgia is one of the most
unbearable pain producing condition. Currently,
many treatment modalities are available such as
thermocoagulation, balloon compression, glycerol
gangliolysis, radiosurgical techniques , medical
treatment and microvascular decompression.
These treatments are performed widely, being
more noninvasive and safer than posterior fossa
exploration. However, there is considerable
evidence to prove that neurovascular conflict
plays a significant role in the pathogenesis of TN
and MVD is the sole technique that directly
addresses the presumed etiology of TN.

The theory of vascular compression as the cause
of TN is supported by clinical and anatomical
evidence.™** In TN nerve compression is by a
vessel as it exits the medulla oblongata, this
theory is supported by the success of MVD in the
treatment of compression of trigeminal nerve.™*®

Dr Poonia Nemichand et al IMSCR Volume 08 Issue 05 May 2020

Page 538




TN usually begins as a relapsing disease with
pain-free intervals, which sometimes can last for
months or years. These pain-free intervals become
shorter until they eventually disappear. With the
disease progression, patients may have trouble in
talking, eating, face washing, and teeth brushing
because of pain caused by these activities. Current
treatment usually begins with medications for
example, carbamazepine, which fortunately gives
an improvement of symptoms. But unfortunately,
long-term effect is less effective. It is difficult to
continue these drugs because of the many side
effects they have, such as hyponatremia.t*”
Average age in our study is 53.03 years with peak
incidence in the 5th and 6th decade of life,
whereas it is almost same as compared to other
similar studies.

Female to male ratio is 1.4:1 which is similar to
other studies with a female to male ratio ranging

Table 7: Comparisons between Various Studies

from 2:1 to 4:3 several similar studies
showed.[*39]

Right side of face is more affected in our series
(Right to left 1.7:1). This is similar to other
studies.

In our study pain was located mainly in v2 and v3
innervated region (70.37%) followed by v1 v2 v3
region (12.96%).

The average age at surgery was 53.03 years with
trigeminal neuralgia symptoms duration of 44.48
months.

In our study, most common source of nerve
compression was superior cerebellar artery
followed by anterior inferior cerebellar artery and
veins in a minority of cases. The average follow
up duration was 33.96 month.

Direct comparisons between various studies are
tabulated in table 7 (Table 7)

STUDY PERIOD N(M:F) DURATION AGE ,YR SUCCESS FOLLOW UP
MO RATE MO
Broggi(2000)[28] 1990 -1998 146(75:71) 24 56 85% 38
Delitala(2001)[29] 1996 -2001 34 NR 82 62.5 87.5% 24.7
Sindou(2002)[30] 1979 -2002 | 579 (273:306) 76.8 60 76.1% 96
Ishikawa(2002) [31] | 1997 -2000 53 NR NR 63.4 84.9% 6-30
Kalkanis(2003)[32] 1996 -2000 1326 NR NR 57 NR NR
Li(2004)[33] 2000 -2002 62(19;43) 4.4 63.6 51.6% 13
Pamir(2006)[34] 1986 -2004 90(48;42) 7 59 96.7% 12
Sindou(2009)[35] 1983-1999 330 NR 8.2 28-84 80 % 98.4
Sandell(2008) [36] 1999 -2005 135(64;71) 5 65 77.3% 38
Bond(2010)[37] 1994 -2009 119(61;58) NR 60 90% 39.6
Hong(2011)[38] 2008 -2009 15(1;14) 5.2 55.6 60% 19
Zhong(2011)[39] 2007 -2009 9(5;4) 3-20 60 77.8% 3-30
Koopman(2011)[40] | 2002 -2004 87 NR NR 65.8 NR 12
Sandel(2013)[41] 1999 -2009 243(98;145) 7.3 63.1 90.3% 71
Our study 2013-2017 54(32;22) 44 53.03 85.18% 33.96

Microvascular decompression was first performed
by Gardner.”® Thereafter, Jannetta,® using
microsurgical ~ techniques, popularized the
procedure and named it. It can provide the
longest-lasting pain relief and the lowest rates of
complication. The patients always acquire
immediate improvement or relief after the
procedure of MVD, an occurrence as high as 95%
to 97%. Meanwhile, it confers the best long-term
outcome. In the largest outcome study to date, a

series of 1204 patients by Barker et al® with a
mean follow-up period of 6.2 years, 70% were
reported as an excellent, final result, requiring no
medication to remain pain-free. The percentage of
patients lost to follow-up was 13%. After the
follow-up for a mean of 8.2 years, Sindou et al®!
reported that the percentage to remain pain-free
was 80% in a series of 330 patients. (Table 7)

In our study success rate was 85.18% with mean
follow up period of 33.96 month success rate was
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defined as complete pain relief
Neurological Institute Pain Score 1)
The excellent result of MVD for TN has been
proven in large studies in the literature; however,
a majority of neurosurgeons  provided
percutaneous or radiosurgical procedures for
elderly patients on account of the risks of
craniotomy. Literature®*®!  evaluation of the
alternative percutaneous procedures, including
percutaneous radiofrequency thermocoagulation
(PRT), percutaneous balloon compression, and
percutaneous glycerol gangliolysis, revealed that
PRT, related to the best short- and long-term
outcome, was the more favorable choice than
percutaneous  balloon compression and
percutaneous glycerol gangliolysis. However,
studies comparing the efficacy of MVD with PRT
showed that MVD is superior to PRT. In a
comparison between MVD and PRT, Burchiel et
al”® reported that 1-year pain-free rate was 90%
and 65%, respectively. Tronnier et al®” compared
the long-term outcome of MVD in 225 patients
with that of PRT in 206 patients. The 2-year pain-
free rate with MVD was 76.4%, compared with
50% with PRT.

According our study MVD is an effective
treatment option in patients with TN refractory to
medical treatment with less complication and
good pain relief.

(barrow

Conclusion

We conclude that micro vascular decompression
(MVD) is the surgical procedure of choice, for
young and elderly patients alike for the treatment
of medically refractory TN who are fit to undergo
surgery. MVD when done by an experienced
surgeon can lead to pain relief with acceptable
complication rates. MVD addresses the pathology
at the root site of lesion and is the best available
modality being a nerve sparing technique as
compared to Rhizolysis and radio frequency
ablation. Of all the currently available surgical
methods MVD provides the highest rate of long
termpain relief and satisfaction for the patients
with the lowest rate of recurrence.
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