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Abstract

This is a prospective analytical study of 164 trigeminal neuralgic pain patients. The study was undertaken in order
to determine whether bupivacaine hydrochloride prevent TN pain and reduce the relapse of trigeminal neuralgic pain.

The patient was selected who were previously received alcohol block, Carbamazepine, Cryosurgery, or Peripheral
Neurectomy in different clinics, after relapse in 6-8 months with same intensity of pain. Those patients were referred
to department of oral and maxillofacial surgery, Bangabandu Sheikh Mujib medical university Shahabag Dhaka
Bangladesh between the years 2008-2010 were included in this study.

The affected nerve was blocked with 1.5 ml to 10 ml of 0.5% bupivacaine HCI according to severity of pain.
Patient’s visual analogue scores (VAS) Verbal rating scale (VRS) were recorded on 1st day 3rd day, 7th day, 15th
day. There was a significant difference between 1st day medicament and 15th day medicament of value VAS. 1st day
value was 83.10 * 6.06, at 3rd days was 39.60 + 7.86, at 7" days was 16.25 + 6.46 and at 15" days was 3.30 + 3.19.
It can be concluded that administration of 0.5% bupivacaine HCI nerve block at regular interval in different dose can
be considered as alternative method to prevent TN pain and frequent relapse in treatment of Trigeminal neuralgia.
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Introduction

Trigeminal neuralgia (TN) is a disease characterized by paroxysmal
and refractory severe pain occurring along the trigeminal nerve. The
pain is strictly limited to the distribution of the fifth cranial nerve and
can involve one, two or even three branches. Bilateral cases are very
rare [1]. The management of trigeminal neuralgia continues to be a
major therapeutic challenge. Current treatments are mainly divided
into medical treatments and surgery and medication is often the first-
line treatment. Traditionally, patients are offered surgical options only
when medications fail or severe side effects develop [2]. Although
current treatment is initially medical, medical treatment fails in 30%
of cases because of inadequate pain control or side effects of the
drugs used [3]. Surgery can alleviate the pain, but is associated with
morbidity and mortality and is not always effective [4]. Phenytoin,
carbamazepine, clonazepam, gabapentin, and baclofen have also
been used as anti neuralgic drugs [5,6]. Medical management with
anticonvulsant (antiepileptic) drugs has debilitating side effects and
the drugs eventually lose effectiveness [7]. The medical treatments
(anticonvulsant medications) eliminate or significantly reduce the pain
in approximately 75% of patients and are considered the treatment of
choice for incident cases of TN [8]. Unfortunately, the relief provided
by medical therapy generally decreases over time. When medications
fail to relieve TN pain attacks, it is important to reduce the risk of
severe side effects of surgery and surgical squeals seen in cranial
surgery considering the mean age of TN patients. Nerve block with
local anesthetics is appropriate in such cases because this treatment is
reversible and non traumatic and can be effectively used.

In this study nerve block with a 0.5% Bupivacaine hydrochloride
for treating TN as a minor intervention to decrease the risk of
intracranial neurosurgical complications, eliminate the disadvantages
of carbamazepine or on whom carbamazepine is no longer effective
or relapse from different moralities of treatment. 0.5% Bupivacaine

hydrochloride presenting a solution for patients suffering from such
a difficult situation.

Materials and Methods

Subjects

A total of 164 patients (Male: 62, Female: 102, age: ranged from
55 to 70 years), who were attended Oral & Maxillofacial Department,
Faculty of Dentistry, Bangabandhu Sheikh Mujib Medical University
Bangladesh were included for this study. Among the 164 patients,
30 patients received alcohol, 25 patients received cryosurgery, 102
patients were treated with Carbamazepine, and 7 patients treated with
peripheral neurectomy. The patients were divided into 4 study group
according to their nerve involvement:

Group L: (n=70): Inferior alveolar nerve

Group II: (n=30): Inferior alveolar nerve, anterior/middle/posterior
superior alveolar nerve

Group III: (n=55): Infra orbital nerve/zygomatico facial nerve,
anterior/middle/posterior superior alveolar nerve.

Group IV: (n=6): Infra orbital nerve / zygomatico facial nerve,
zygomatico temporal anterior/middle/posterior superior alveolar
nerve
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Clinical diagnosis

Clinical diagnosis of TN was performed by the history and clinical
evaluation according to age, sex, and duration of pain, nature of pain,
initiating factor and associated sign and symptom. Furthermore, the
severity of pain was assessed by Patient’s visual analogue scores (VAS),
Verbal Rating Scale (VRS). As the patient was previously diagnosed and
treated as TN from other clinics and our center also for better evaluation
we performed the following investigation presence of any intracranial
cause, TM]J, salivary gland, sinus pathology were excluded by using
X-ray, Sialogram, MRI, CT scan and known allergy to Bupivacaine
hydrochloride, were excluded from the study. Physiological factor was
excluded by injecting affected trigger zone area by normal saline.

Therapeutic procedure

Prior to treatment, oral cavity was washed with 1% cholorhexidene
solution, surface anesthesia (Zylocane USA) with cotton pellets was
applied to the surface of infiltrated area. Then patients were infiltrated
by using 0.5% Bupivacaine Hydrocloride Needle size: 27G (0.1x38
mm) for inferior alveolar nerve block and 25G (0.4x25 mm) for all
other nerves to the trigger zone of affected nerve as shown in the Table
2. Among the study population, 70 patients were suffering from pain
at inferior alveolar nerve. These patients were treated with 0.5% of
Bupivacaine at 1.5 ml, 3 ml, and 4.5 ml at 0 day, 7 days and 15 days,
respectively. Pain observed after one month and up to 2 years follow-

up.

In 30 patients, the affected nerve was Inferior alveolar, anterior /
middle/posterior superior alveolar nerve (Table 3). These patients
were treated according to the given dose of 1.5 ml of Bupivacaine 0.5%
followed by 3 ml at 7 days, 4.5 ml at 15 days and 6 ml at 30 days. There
was no pain afterwards, up to 2 years follow up.

55 patients were sufferings from Infra orbital nerve/zygomatico
facial nerve, anterior/middle/posterior superior alveolar nerve TN
pain. The highest dose of 10 ml of 0.5% of bupivacaine was used at
60 days to relief of pain. The remaining 6 patients who were suffering
from Infra orbital nerve/zygomatico facial nerve, anterior ,middle,
and posterior superior alveolar nerve were treated with 1.8 ml, 3.6 ml,
7.2 ml and 10 ml at 0 day, 7 days, 15 days, 30 days and 60 days. The
dose and schedule was determined according to non responsive and
involvement of nerve.

6 patients were sufferings from Infra orbital nerve/zygomatico
facial nerve, zygomatico temporal anterior/middle/posterior superior
alveolar nerve. These patients were treated with 5% Bupivacaine
hydrochloride mixed with 10% lidocaine for 12 days. Among them 3
patients were cured and rest of 3 patients did not respond to the above
treatment, they were referred to pain clinic for further management.

Post operative evaluation

Post operative evaluation was performed at 1, 2, 4, 8, 12, 24 months,
to determine any TN pain or relapse (Table 1).

Data collection technique and data analysis

After the completion of the procedure, a standardized structured
data collection sheet was used to collect necessary information of the
study subject. Patients were stratified by gender and affected branch.
Clinical characteristics of the samples, and pre-emptive and post
therapeutic VAS and VRS scores (Table 4) were evaluated by the two-
sample paired t test. The data were analyzed using version SPSS 10.0.

Result

There was a significant difference between mean preoperative
and postoperative VAS value at day 3, 7 days, and 15 days (Table 3
and Graph 1). Preoperative score was 83.10 + 6.06, at postoperative 3
days score was 39.60 * 7.86, at postoperative 7 days was 16.25 + 6.46
and at postoperative 15 days was 3.30 + 3.19. From paired sample test
(t test) it was found that the VAS score was highly significant when
comparison was done between preoperative scores with postoperative
3 days, 7days, and 15 days individually. Furthermore neither relapses
nor were any postoperative complications recognized throughout the
entire observation period.

Follow up assessment

In group I, at 1 month observation period, neither pain nor any
relapse was recorded in any patient. These patients were free from pain
throughout the 2 years observation period.

In group II, at 1st follow up pain was present but at 2 months follow
up observation period pain was disappear. Furthermore, they are free
from pain as like group I in 2 year observation period.

In group III, pain was subsided after treatment at 2 months
observation period. These patients were free from pain in 2 years
observation period.

In group IV, among 6 patients, 3 patients were not cured
throughout the 2 years observation period. They were referred to pain
clinic for further management.

Discussion

In this study, 0.5% Bupivacaine hydrochloride proved to be

. Peripheral
Treatment| Alcohol | Cryosurgery Carbamazepine Neurectomy Total
No. of
Patient 30 25 102 7 164
Time of (6 -8 months)| (3-9 months) | (8-12 months) | (6-8 months)
relapse

Table 1: Patient status and previously received treatments.

3 visit 4t visit| 5% visit

. i i | ond wis
First visit 2" visit (15 (30 (60

No of |Affected nerve

patient treated (0 day) (7 days) days)  days) days)
70 Inferior alveolar nerve | 1.5 ml 3ml 4.5 ml (no no dose)
dose)
Inferior alveolar
nerve, anterior/
30 middle/ posterior 1.5 ml 3ml 45ml | 6ml | Nodose
superior alveolar
nerve
Infra orbital nerve
/ zygomatico facial
55  nerve anterior/ 15m | 3ml 45ml | 6ml  10ml

middle/ posterior
superior alveolar
nerve

Infra orbital nerve

/ zygomatico

facial nerve,
zygomatico temporal
anterior /middle/

6 posterior superior 1.8 3.6 7.2 10ml | 10ml
alveolar nerve

5% Bupivacaine
hydrochloride mixed
with 10% lidocaine for
12 days

Table 2: Dose given according to affected nerve treated with 0.5% Bupivacaine
hydrochloride.
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VAS Score Mean % SD p value
Response VAS 1st dose at 3 days 83.10 + 6.06 VAS 39.60 + 7.86 0.001*
Response VAS 2nd dose at 7 days 83.10 + 6.06 VAS 16.25 + 6.46 0.001*
Response VAS 3rd dose at 15 days 83.10 £ 6.06 VAS 3.30 + 3.19 0.001*
Response of 1st dose at 3 days VAS 2nd dose at 7 days 39.60 + 7.86 VAS 16.25 + 6.46 0.001*
Response of 1st dose at 3 days VAS 2nd dose at 15 days 39.60 + 7.86 VAS 3.30 + 3.19 0.001*
Response of 2nd dose at 7 days VAS 3rd dose at 15 days 16.25 + 6.46 VAS 3.30 + 3.19 0.001*
p value <0.05 is significant.

Table 3: Mean VAS with at pre-emptive and therapeutic, 3 days, 7days, 15 days.
VRS Score Mean * SD p value
Response VRS 1st dose at 3 days 8.4+1.06 VRS 3.2. + 1.86 0.001*
Response VRS 2nd dose at 7 days 8.4+ 1.06 VRS 1.7 £ 0.46 0.001*
Response VRS 3rd dose at 15 days 8.4+ 1.06 VRS 0.13+£0.05 0.001*
Response of 1st dose at 3 days VRS 2nd dose at 7 days 3.2.£1.86 VRS 1.7 £ 0.46 0.001*
Response of 1st dose at 3 days VRS 3rd dose at 15 days 3.2.+1.86 VRS 0.13 £ 0.05 0.001*
Response of 2nd dose at 7 days VRS 3rd dose at 15 days 1.7+ 0.46 VRS 0.13 £ 0.05 0.001*

p value <0.05 is significant.

Table 4: Mean VRS with at pre-emptive and therapeutic, 3 days, 7days, 15 days.
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Graph 1: Change of patient VAS means after bupivacaine HCL administration at affected never branch.
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effective for the treatment TN. Except in 3 patients, all patients showed
complete relief of pain following treatment; Furthermore, endocrine
response to pain was seemed to be associated with alteration of blood
pressure, respiratory rate and blood glucose level, but in the present
study, pre-emptive blood pressure, respiratory rate and blood glucose
level was static in pre-emptive and in relation with post-therapeutic and
post therapeutic parameter level. There were no unusual side effects.

The results found in the present study were corresponded to that of
previous studies. Goto et al. [9] and Radwan et al. [10] found peripheral
nerve block using high concentrations of local anesthetics prolongs the
analgesic effect in patients with TN, without adverse effects. Umino et
al. [1] reported that TN block with local anesthetics is reversible and
non traumatic and is appropriate for further surgical interventions
such as microvascular decompression.

The mechanism of long time relief of TN by Bupavacaine
Hydrocloride in the present study has not been clarified. However,

Amir et al. [11] Clinical and experimental data indicate that changes
in the expression of voltage-gated sodium channels play a key role
in the pathogenesis of neuropathic pain and that drugs that block
these channels are potentially therapeutic in TN. In addition, recent
data show that local anesthetics may have pain-relieving actions at
targets other than sodium channels; these targets include neuronaln
G protein-coupled receptors and binding sites on immune cells. One
postulated mechanism for the long-term effect of local anesthetics
on the trigeminal nerve is Wallerian degeneration. Histologically,
the extrafascicular administration of local anesthetics at clinical
concentrations can alter perineural permeability, causing endoneurial
oedema, increased endoneurial fluid pressure, and Wallerian
degeneration with Schwann cell injury and axonal dystrophy [12-
14] which may reduce allodynia, hyperalgesia, and trigger point
hypersensitivity. Further research should be done before drawing any
conclusions from these observations.
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In the present study, 3 patients did not cure with 0.5% Bupavacaine
Hydrocloride and were referred to pain clinic for further management.
The reason of continuing pain is not identified in the present study.
However, we considered the following: since low concentration of
Bupavacaine Hydrocloride was used in the present study, an increase
concentration of Bupavacaine Hydrocloride could be more effective.
A similar results of continued pain were reported by Goto et al. [9]
used an infraorbital nerve block with 4% tetracaine dissolved in 0.5%
bupivacaine to treat older TN patients who did not wish to have a
neurolytic block or surgical treatment, and reported that the analgesic
effects continued for more than 3 months.TN. Sato et al. reported two
cases of idiopathic superior laryngeal neuralgia treated with a superior
laryngeal nerve block using a high concentration of lidocaine; the pain
was alleviated for 1 year without the need to continue block therapy
after 10 treatments using 1 mL of 10% lidocaine over 12 days. They
postulated that the effective period in previous cases was shorter
because the injected local anesthetic remained in the trigger zone for
a shorter time [15]. Change of patient VAS means 0.5% bupivacaine
HCL administration at specific nerve branch, goal of managing TN
is to achieve long-term total analgesia, while preserving the sensory
functions of the trigeminal nerve [16,17].

The reason of recurrence of pain following medical and surgical
treatment may be due to repair of nerve of proximal segment; this growth
occurs as a rate of about 1 mm per day. Therefore, after treatment with
the previous methods, pain recurrence after a certain period along with
nerve cell repair could be happen for these methods. However, when
we treated these patients with 0.5% Bupivacaine hydrochloride, there
were no recurrence of TN pain during the 2 years follow up period.
Therefore, we considered that 0.5% Bupivacaine could be an alternative
& effective method of treatment and prevention of relapsing TN pain.

Conclusion

Those patients who are unable to tolerate dose dependent side effect
of antiepileptic drugs or recurrence of pain after different modalities of
treatment. We observed by nerve blocking with of 0.5% bupivacaine
hydrochloride was effective measure for relief of pain in TN patient.
However, the reason of successful treatment with 0.5% bupivacaine
hydrochloride is not clarified in this study. Further research is needed
to know the mechanism of action of 0.5% bupivacaine hydrochloride
on long term pain relief and relapse.
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