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ABSTRACT
Objective: To review the efficacy and safety of microvascular decompression for idiopathic trigeminal neuralgia.

Materials and Methods: This descriptive cross sectional study was conducted at Neurosurgery Department of
Naseer teaching Hospital, Peshawar from 1% January 2016 to 31" December2017. All patients fulfilling the
inclusion criteria undergo micro vascular decompression (MVD). MRI brain was done in all patient to exclude
the secondary cause. Patients were examined on 5" post operative day and clinical finding documented. Outcome
of surgery is determined by visual analogue scale in which Pain was graded as no pain (0 score), mild (1 — 3),
moderate (4 — 7), severe (8 — 10) to see the pain relief.

Results: Forty four patients were operated for trigeminal neuralgia (TN). There were 18 (41%) males and 26
(59%) females. Mean age was 33 years. Entry zone of trigeminal nerve was point of conflict in 33 (75%) patients.
The mandibular division (V2) was involved in 26 (59%) patients, followed by maxillary division (V3) in 13
(29.54%) patients and ophthalmic division (V1) in 5 (11.36%) cases. At fifth postoperative day, status of pain
relief was analyzed amongst 44 patients and it was observed that 37 (84.09%) patients had no pain, 5 (11.36%)
had mild pain and 1 (2.27%) had severe pain. Postoperative complications were observed as nausea and
vomiting in 15 (34.09%) patients, Diplopia in 6 (13.63%), facial palsy in 6 (13.63%), CSF leak in 5 (11.36%),
mild deafness in 5 (11.36%), wound infection in 4 (9.09%) and cerebellar infarction in 3 (6.81%) patients.

Conclusion: Microvascular decompression is an effective surgical option for trigeminal neuralgia refractory to
medical treatment.
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INTRODUCTION

Trigeminal neuralgia is characterized by paroxysmal
shock like pain localized to the innervated area of one
or more branches of trigeminal nerve and is due to
vascular compression of the trigeminal nerve at the
root entry zone.® The condition manifests as shooting
pain in oral and maxillofacial regions. The sudden
shock like pain starts by mild stimuli such as tooth
brushing, shaving or washing of face. Its incidence is
3 — 5 per 100,000.”* Although neurovascular com-
pression and global atrophy of the root, a focal ara-

chnoid thickening and angulated root on responsible as
the main etiological factor.” This lead to focal demye-
lination of nerve root due to its pulsatile compression.
Demyelination result in short circuiting of neuronal
flow and hence trigeminal neuralgia."®

The trigeminal neuralgia is usually unilateral and
follows the distribution of sensory innervations of the
fifth cranial nerve (V), typically radiating to maxillary
(V2) and mandibular division (V3)."* From the symp-
tomatic point of view, Trigeminal neuralgia (TN) is
classified into typical and atypical TN. Typical TN
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includes paroxysmal pain alone while atypical TN
includes paroxysmal and constant pain.*>'® Aetiologi-
cally, TN is classified into primary or idiopathic and
secondary TN.' Idiopathic one has no clear cause.
Secondary TN has a known cause like a tumor, mul-
tiple sclerosis or neurovascular compression.*® Various
surgical methods have been proposed including micro-
vascular decompression (MVD) of trigeminal gang-
lion,"* gamma knife neurosurgery,? surgery of trige-
minal ganglion without decompression® and periphe-
ral injection of alcohol.?

Microvascular decompression (MVD) was first
performed by Gardner.® Then, Jannnetta,®® using
microsurgical technique, popularized the procedure. It
can provide long lasting pain relief and lowest rate of
facial dysesthesia and corneal reflex dysfunction. The
patients always acquire immediate pain improvement
after MVD, an occurrence as high as 95% to 97%.%2
The purpose of this study was to give an insight about
the implications of MVD and to reaffirm the etiology
and to share our experience of MVD in these patients.

MATERIALS AND METHODS

This cross sectional study was conducted at Neu-
rosurgery Department of Naseer teaching hospital,
Peshawar from 1% January 2016 to 31% December
2017. Sample size was forty four Permission was
taken from ethical committee of Hospital. Patients
were admitted through Outpatient department and
written informed consent was taken from all patients.
Inclusion criteria was all patients of any age or gender
with clinical diagnosis of trigeminal neuralgia based
on presentation symptoms similar to those described
by the international headache society classification,
and in whom conservative and medical management
have failed and reporting pain as severe and interfering
with their daily activities. Exclusion criteria was pati-
ents with trigeminal neuralgia due to space occupying
lesions at cerebellopontine angle, multiple sclerosis,
iatrogenic or traumatic lesion to trigeminal and those
responding to medical treatment.MRI brain was done
in all patients to exclude all these disorders.

Patients were admitted through Outpatient depar-
tment. Detailed history, clinical examination and rele-
vant investigations including MRI brain to exclude
structural lesions were done. Pain grading was done
before surgery and patients were subjected to pre-
operative preparation, like complete blood count and
viral serology was done. MVD was done in all patients
under general anesthesia. In contralateral decubitus

position, a retromastoid incision was made 1cm behind
the hairline, and a keyhole craniectomy was performed
at the asterion. The intersection of the transverse and
sigmoid sinuses was exposed and dura matter was
open along the line bisecting their angle. The cerebel-
lum was gently elevated, trigeminal nerve identified
and examined for vascular contact at the nerve root
entry zone. The offending arteries were decompressed
away from the trigeminal nerve and its root entry zone
in the Pons with spongeston. Other operative findings
noted and documented. Patients were kept in ICU for
24hours and then shifted to ward. Patients were re
examined on the fifth postoperative day and clinical
findings noted. Pain was graded as no pain (O score),
mild (1 — 3), moderate (4 — 7), severe (8 — 10) to see
the pain relief.

All the data was collected and analyzed by des-
criptive statistics using software version 17.0 and re-
presented in the form of tables.

RESULTS

Forty four patients were operated for trigeminal neu-
ralgia. There were 18 (41%) males and 26 (59%) fem-
ales. Age distribution was 9 (20.45%) were in age
range of 20 — 30 years. 10 (22.7%) were in age range
of 31 — 40 years. 17 (38.6%) patients were in age ran-
ge of 41 — 50 years and 8 (18.18%) were in age range
of 51 — 60 years. Mean age was 33 years.

On admission, pain was analyzed as severe in 39
(88.6%) and moderate in 5 (11.4%) patients. At fifth
postoperative day, status of pain relief was analyzed
amongst 44 patients and it was observed that 37
(84.09%) patients had no pain, 5 (11.36%) had mild
pain and 1 (2.27%) had severe pain. 30 (68%) patients
had right sided neuralgia. 41 (93%) cases revealed a
neurovascular conflict. Superior cerebellar Artery be-
ing the cause of compression in 39 (88.63%) patients,
Anterior Inferior cerebellar Artery was the culprit in 2
(4.54%) patients and in one patient each the cause was
Posterior Inferior Cerebellar artery, basilar artery and
Petrosal vein.

Entry zone of trigeminal nerve was point of con-
flict in 33 (75%) patients. The mandibular division
(V2) was involved in 26 (59%) patients, followed by
maxillary division (V3) in 13 (29.54%) patients and
ophthalmic division (V1) in 5 (11.36%) cases. Distort-
ion of nerve was observed in 20 (45.45%) patients
followed by marked indentation in 17 (38.6%) cases.
Simple indentation was seen in 7 (5.9%) cases.

Postoperative complications were observed as
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nausea and vomiting in 15 (34.09%) patients, Diplopia
in 6 (13.63%), facial palsy in 6 (13.63%), CSF leak in
5 (11.36%), mild deafness in 5 (11.36%), wound
infection in 4 (9.09%) and cerebellar infarction in 3
(6.81%) patients.

Table 1: Frequency of Involvement of Divisions of
Trigeminal Nerve.

Involved Nerve No. of Patients Percentage
Ophthalmic (V1) 5 11.36%
Mandibular (V2) 26 59%
Maxillary (V3) 13 29.54%

Table 2: Distribution of Neurovascular Compression.

Location No. of Cases Percentage
Superior Cerebellar 39 88.63%
Artery

Anterior Inferior 0
Cerebellar Artery 2 4.54%
Posterior inferior 0
Cerebellar Artery 1 2.21%
Basilar artery 1 2.27%
Petrosal Vein 1 2.27%
Total 44 100%

Table 3: Frequency of Postoperative Complications.

Complication No. of Cases | Percentage
Nausea and vomiting 15 34.09%
Facial palsy 6 13.63%
Diplopia 6 13.63%
Mild deafness 5 11.36%
CSF leak 5 11.36%
Wound infection 4 9.09%
Cerebellar infarction 4 6.81%

DISCUSSION

Microvascular decompression is the surgical procedure
of choice for the treatment of medically refractory
trigeminal neuralgia, due to the fact that it addresses

the main etiology of TN. It has been accepted that
MVD can provide the highest rate of long term patient
satisfaction with the lowest rate of pain recurrence.”

Looking at the gender distribution, it is observed
that in our study there was female preponderance, 59%
of the patients being female. Close results were obser-
ved by Nawaz et al. where 54% patients were females
and 46% were males.®® Rehman et al in their study
found almost same results as ours with 56% females
and 44% males.” Female sex has been declared as risk
factor for recurrence after MVD by some authors.*

It has been noted that elderly population is more
commonly effected with this disorder. We have obser-
ved that in our study the common effected age group is
41 — 50 years. 38.6% patients effected were in this age
range. Similar results were seen by Ali et al in their
study conducted at Peshawar where most of the effe-
cted patients were in age range of 41 — 60 years.*

Status of pain at admission was analyzed as 39
(88.6%) had severe and 5 (11.36%) had moderate pain.
Same findings were recorded in a study at Lady Read-
ing Hospital, Peshawar where 88% patients had severe
and 12% had moderate pain.?® Close results were seen
by Shams et al, where severe pain was observed in
90% and moderate pain in 10% patients.*> Postope-
rative pain at fifth postoperative pain was analyzed in
our study as no pain in 84%, mild pain in 11.36% and
severe pain in 2.27% patients. Close findings were
recorded by Nawaz et al, where 85% had relief from
pain postoperatively whereas 15% had mild and mode-
rate pain.® Shams et al concluded that after MVD, no
pain was felt by 80%, mild pain by 17% and moderate
pain was observed by 3% patients.*?

Trigeminal nerve was the point of conflict in
73.07% cases in a study done by Rehman et al. close
to our results.”® In our study, 68% patients had right
sided neuralgia, similar to results of Haq et al *.In the
same study, superior cerebellar artery was the culprit
vessel in 80% cases, as opposed to 88% cases in our
study. Frequency of involvement of other vessels was
also very close® to our analysis. The mandibular divis-
ion involvement was seen in 59%, maxillary in
29.54% and ophthalmic in 2.2% cases, close results
were observed by another author in 2011 at Peshawar
where same divisions involvement was seen in
57.50%, 34.61% and 7.69% cases.”

Limitations of our study were small sample size,
performance of surgeries by different surgeons and
short follow up period. Randomized clinical trials are
needed to provide evidence base finding.
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CONCLUSION

Microvascular decompression is an effective surgical
option for idiopathic trigeminal neuralgia refractory to
medical treatment and can be performed with low risk
of complications and high success rates. It directly
treats the presumed etiology and can achieve best
immediate and long term relief.

Address for Correspondence:

Dr. Sohail Amir

Assistant Professor Neurosurgery
Naseer Teaching Hospital, Peshawar
Cell: 0332-5723653, 0321-9181303
Email id: dr.sohailamir@gmail.com

REFERENCES

1. Chen JF, Lee ST. Comparison of percutaneous trigemi-
nal ganglion compression and microvascular decom-
pression for the management of trigeminal neuralgia.
Clin Neurol Neurosurg. 2003; 105: 203-8.

2. Civelek E, Causever T, Imer M. Trigeminal neuralgia
and treatment options. Agri. 2005; 17: 19-26.

3. De Siqueira SR, da Nobrega JC. Mastiatory problems
after balloon compression for trigeminal neuralgia: A
longitudinal study. J Oral Rehab. 2007; 34: 88-96.

4. Pamir MN, Peker S. Microvascular decompression for
trigeminal neuralgia: A long term follow up study.
Minim Invas Neurosurg. 2006; 49: 342-6.

5. Satoh T, Onoda K. Preoperative simulation for micro-
vascular decompression in patients in patients with
idiopathic trigeminal neuralgia: Visualisation with three
dimensional magnetic resonance cisternogram and
angiogram fusion imaging: Clinial studies. Neurosurg.
2007; 60: 104-14.

6. Tawk RG, Fronekowiak M, Scott BE, Alberico RA.
Stereotactic gamma knife surgery for trigeminal neural-
gia: Detailed analysis of treatment response. J Neuro-
surg. 2005; 12: 787-9.

7. Kanpolat Y, Savas A, Bekar A, Berk C. Percutaneous
controlled radiofrequency trigeminal rhizotomy for the
treatment of idiopathic trigeminal neuralgia: 25 year
experience with 1600 patients. Neurosurg. 2001; 48:
524-34.

8. Kitt CA, Gruber K, Davis M.Trigeminal neuralgia:
Opportunities for research and treatment. Pain, 2000;
85: 3-7.

9. Love S, Caokham HB. Trigeminal neuralgia: Pathology
and pahtogenesis. Brain, 2001; 124: 2347-60.

10. Sweet WH, Wepsie JG. Controlled Thermocoagulation
of trigeminal ganglion and rootlets for differential des-
truction of pain fibres. Part I: Trigeminal Ganglion. J
Neurosurg. 1974; 39: 143-56.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Taha JM, Tew JM. Comparison of surgical treatments
for trigeminal neuralgia: Re evaluation of radiofreque-
ncy rhizotomy. Neurosurg. 1996; 38: 865-71.

Jannetta PJ. Outcome after microvascular decompress-
ion for typical trigeminal neuralgia, hemifacial spasm,
tinnitis, disabling positional vertigo and glossopharyn-
geal neuralgia. Clin Neurosurg. 1996; 26: 159-62.

Lee SH, Levy EIl. Recurrent trigeminal neuralgia attri-
butable to veins after microvascular decompression.
Neurosurg. 2000; 46: 356-62.

Cheshire WP. Trigeminal neuralgia: for one nerve a
multitude of treatments. Expert Rev Neurother. 2007;
11: 1565-79.

Toda K. Etiology of trigeminal neuralgia. Oral Sci
International, 2007; 4: 10-8.

Toda K. Trigeminal neuralgia — symptoms, diagnosis,
classification and related disorders. Oral Sci Internat-
ional, 2007; 4: 1-9.

Toda K. Operative treatment of trigeminal neuralgia
review of current techniques. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2008; 106: 788-805.

Casey KF. Role of patient history and physical exami-
nation in the diagnosis of trigeminal neuralgia. Neuro-
surg Focus, 2005; 18 (5): 1.

Olson S, Atkinson L, Weidmann M. Microvascular de-
compression for trigeminal neuralgia : recurrences and
complications. J Clin Neurosci. 2005; 12: 787-9.

Aryan HE, Nakaji P, Lu DC. Multimodality treatment
of trigeminal neuralgia: impact of radiosurgery and
high resolution magnetic resonance imaging. J Clin
Neurosci. 2006; 13: 239-44.

Reveulta — Gutierrez R, Lopez — Gonzalez MA. Surgi-
cal treatment of trigeminal neuralgia without vascular
decompression: 20 years of experience. Surg Neurol.
2006; 66: 32-6.

Mcleod NM, Patton DW. Peripheral alcohol injection in
teh management of trigeminal neuralgia. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 2007; 104: 12-7.
Gardner WJ. Concerning the mechanism of trigeminal
neuralgia and hemifacial spasm. J Neurosurg. 1962; 19:
947-58.

Jannetta PJ. Arterial compression of the trigeminal
nerve at teh pons in patients with trigeminal neuralgia. J
Neurosurg. 1967; 26: 159-62.

Kabatas S, Karasu A. Microvascular decompression as
a surgical management for trigeminal neuralgia: a long
term follow-up and review of literature. Neurosurgery,
2009; 32: 87-94.

Klun B. Microvascular decompression and partial sen-
sory rhizotomy in the treatment of trigeminal neuralgia:
personal experience with 220 patients. Neurosurgery,
1992; 30: 49-52.

Kabatas S, Albayrak SA, Cansever T, Hepgul KT. Mic-
rovascular decompression as a surgical management for
trigeminal neuralgia: A critical review of literature.
Neurol India, 2009; 57 (2): 134-7.

-21-

Pak. J. of Neurol. Surg. — Vol. 21, No. 1, Jan. — Mar., 2017



Effectiveness of Microvascular Decompression for the Treatment of Idiopathic Trigeminal Neuralgia

28.

29.

30.

Nawaz S, Khan S, Khanzada K. Efficacy of microvas-
cular decompression for the management of trigeminal
neuralgia. Pak J of Neurol Surg. 2013; 17 (1): 56-8.
Rehman R, Ullah A, Azam F, llyas M. Microvascular
decompression in patients with intractable idiopathic
trigeminal neuralgia. J Surg Pak. 2011; 16 (1): 14-7.
Kureshi SA, Wilkins RH. Posterior fossa re exploration
for persistant or recurrent trigeminal neuralgia or hemi-
facial spasm: surgical findings and therapeutic implicat-
ions. Neurosurg. 1998; 43: 1111-7.

31.

32.

33.

Ali M, Ansari SR, Khan MP, Rasool G. Microvascular
decompression for idiopathic trigeminal neuralgia: ulti-
mate solution to the management dilemma. Pak Oral
Dent J. 2009; 2: 193-6.

Shams S, Butt FS. Trigeminal neuralgia. Professional
Med J. 2005; 12 (4): 408-11.

Hag N, Ishfag M, Khan BZ. Operative findings during
microvascular decompression in patients with idiopa-
thic trigeminal neuralgia. Pak J of Neurol Surg. 2015;
19 (3): 154-9.

AUTHORS DATA

Name Post Institution E-mail Role of Authors
Assistant Department of Neurosurgery,
Dr. Sohail Amir Naseer Teaching Hospital, dr.sohailamir@gmail.com | Data Collection
Professor
Peshawar
Gynae & Obstetric Unit,
Dr. Maimoona Qadir Registrar Khyber Teaching Hospital, dr.polite@rocketmail.com | Paper Writing
Peshawar
I Department of Neurosurgery, . .
Dr. Muhammad Usman D'Str.'Ct. Naseer Ullah Babar Memorial musman786@gmail.com Discussion gnd
Specialist ; Proof Reading
Hospital, Peshawar

Pak. J. of Neurol. Surg. — Vol. 21, No. 1, Jan. — Mar., 2017

-22-



