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Introduction:
Trigeminal neuralgia also known as TIC dou-
loureux is a common painful facial syndrome 
characterized by sharp transient att ack of pain 
aff ecting the dermatomal distribution of the 
trigeminal nerve unilaterally or bilaterally1,2. It 
has aff ected human being for centuries. Its an-
nual incidence is 27 cases for 100,000 persons 

every year1, 2. 

Diff erent treatment options have been advised 
starting from pharmacotherapy to surgical in-
tervention. Surgical procedures including per-
cutaneous glycerol Rhizotomy, percutaneous ra-
diofrequency Rhizotomy, percutaneous balloon 
compression Rhizotomy, stereotactic radio-sur-
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gical decompression and microsurgical decom-
pression are available to these patients1,3.

Th e procedure which is safe, having good effi  -
cacy, durable, non-ablative, cost eff ective with 
minimal complications in neurosurgical practice 
is Neurovascular decompression (microsurgical 
decompression). It has been established as fi rst 
line of treatment when medications fail3-8.

Th e exact pathogenesis of trigeminal neuralgia 
is still unknown but it is commonly agreed that 
direct or indirect vascular compression with ad-
hesion near the root entry zone of the trigeminal 
nerve at Pons is an important off ending agent. 
Th ese fi ndings have been reported from 80 -92% 
of cases1,9. Demylination of nerve fi ber second-
ary to pathological changes in the vasculature 
of the trigeminal nerve has been postulated as a 
cause of neuralgia 1, 10.  

For patient with typical or type I trigeminal neu-
ralgia, surgical decompression is a safe and eff ec-
tive curative therapy even in patient aft er failed 
Gamma knife surgery3,11. 

Many clinicians view Neurovascular decompres-
sion as the fi rst line of treatment when medica-
tion, fails. Th e pre and per operative important 
factors predict the expected operative out comes 
in these patients with trigeminal neuralgia.      

Material and methods:
Between 2007 and 2009, 106 patients with type 
I trigeminal neuralgia were admitt ed and treated 
surgically by trigeminal decompression (Neu-
rovascular decompression) at the department 
of neurosurgery Govt. Lady Reading Hospital 
Peshawar. On admission, each patient’s detailed 
clinical history and specifi c history regarding 
facial pain was taken. Clinical condition was as-
sessed and neurological status was documented 
particularly trigeminal nerve function and trig-
ger point presence. Demographic data of every 
patient including Age, sex, address onset of initial 
symptoms, unilateral and bilateral involvement, 
duration of symptoms, distribution and charac-
teristic of pain in particular division of trigemi-
nal nerve, Trigger points, status of trigeminal 

nerves, response to anti-convalsants, history of 
dental extraction and any past treatment given 
to patient was documented. Th e following inves-
tigations are helpful and were considered man-
datory before surgical intervention. 
1. Radiological investigations as CT Scan and 

MRI
2. Hematological investigations as full blood 

count
3. Serological investigations as HBS antigen 

and HCV antibodies
4. Metabolic investigations as blood sugar
5. Patients were also assessed for hemody-

namic stability

MRI brain was done in all patients and particu-
lar emphasis was given to relation of off ending 
loop in the vicinity of trigemino-facial nerve 
complex. MRI was thoroughly examined by 
Radiologist to exclude any tumor, infection, 
AVM in the CerebeloPontine angle area, Arnold 
Chiari Malformation and evidence of multiple 
sclerosis. Other biochemical, hematological and 
supporting investigations needed for surgical in-
tervention were also curried out.

Patients with typical trigeminal neuralgia irre-
spective of age and sex were included, defi ned 
on 5 features:
i. Memorable onset of facial pain.
ii. Period of remission / paroxysms 
iii. Characters of pain as lancinating and elec-

trical more than 50% of time.
iv. Having trigger point 
v. Response to anti epileptics;

Patient with atypical neurological presentation, 
secondary trigeminal neuralgia, patient with 
painful ophthalmological, sino-nasal, Dental, 
vascular and psychiatric problems, patient unfi t 
for surgical intervention and not willing for sur-
gery were excluded from the study. 

Th e pros and cone of treatment method were 
explained. Both surgical and anesthetic con-
sents were taken. Procedure was performed on 
elective operating list. Th e post operative status 
was documented. Any possible complication 
was noted. Th e results were documented aft er 
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each procedure as grade –I, excellent (complete 
pain relief without medication). Grade –II, good 
(complete pain relief with medication). Grade-
III, fair {some pain relief or improvement in pain 
without medication III (a) or with medication 
III (b)} and poor Grade –IV (as continued base-
line pain despite of medication).     

Supracerebellar approach for neurovascular 
decompression
We operated all our patients in lateral park 
bench position adopting supero-lateral cerebel-
lar approach. Th e procedure can be divided in 
following 5 steps.

A. Anesthesia and position: Th e most impor-
tant initial step of operation for any surgeon and 
anesthetist is proper positioning of patient un-
der general intubational anesthesia; lateral park 
bench position is made aft er passing urinary 
catheter. Th e aff ected site is marked and placed 
upward. Patent is placed in neutral position 
along the table applying Cushing pads to pres-
sure points, pinna of the ear is averted towards 
face and stitched to expose the retro-mastoid 
area and hair are shaved from the desired area.

B. Soft  tissue dissection (Incision and expo-
sure): Retro mastoid area is cleaned. About 7 cm 
C-shaped incision is marked almost 1cm behind 
hair line extending from pinna level downward. 
Local Anesthetic agent along with adrenaline is 
infi ltrated. Desired area is scrubbed and draped, 
soft  tissue dissection is carried out till asterion is 
exposed. Bleeding points are controlled. A small 
muscle patch is taken and preserved to be used 
as surgical prosthesis instead of Tefl on.

C. Craniectomy (Bony and dural dissection): 
Initially bur hole is made at Frank-furt point. 
Th e bur hole is converted into small craniectomy 
of about 2.5 x 2.5cm. Junction of transverse sig-
moid sinuses is exposed and mastoid emissary 
vein at junction point is coagulated craniectomy 
edges are properly waxed. C-shaped incision, 
later on converted into T-shaped, is given in 
the dura about 5mm away from the sinus edge. 
Hitch up stitches are applied to the dural fl aps. 

D. Microvascular decompression (Intradural 
dissection and neural decompression): Supra 
cerebellar approach is adopted. CSF cistern is 
opened and time is given for CSF drainage till 
cerebellum gets relaxed. It is gradually com-
pressed and approach is made towards petro-
tentorial corridor, cerebellum is compressed 
downward and slightly retracted laterally, petro-
sal vein is identifi ed it is dissected and confi rmed 
before coagulation and cutt ing. Once vein is cut, 
cistern becomes more visible, 4th cranial nerve 
is seen below tentorium passing towards supe-
rior aspect of the cistern. Cistern is opened with 
sharp dissection trigeminal nerve is looked up to 
its DREZ (dorsal root entry zone), compressing 
vessel is searched. Color, shape, size position and 
relation of trigeminal nerve are observed. Type 
of off ending vessel (artery / vein) arachnoid 
adhesion, contact, indentation and its direction 
and degree of compression is noted. Nerve is 
dissected till its DREZ. Muscle patch is placed 
between DREZ and compressing vessels to keep 
them apart. Homeostasis is checked by asking 
anesthesia to give slight Valsalva maneuver and 
keep the head slightly down. 

E.  Meticulous closure and recovery (Closures in 
layer): Dura is closed water tightly. Dura can be 
lengthened before Durotomy by making its two 
layers.  If dural closure is not satisfactory small 
muscle patch can be used for proper closure. 
Wound is closed in layers and dressed. Patient is 
extubated and shift ed to ICU aft er recovery. Pa-
tient is examined post operatively for objective 
of procedure or any added complication during 
hospital stay. 

Results:
Th e results of 106 patients operated were as-
sessed according to burchiel criteria of eff ective 
pain relief. Th e results of our study are as shown 
in Tables 1 and 2.

Age of the patients:
Th e age of the patients ranged from 22-78 years 
with average of 56 years.

Duration of symptoms: 
Th e duration of symptoms ranged from 3 month 
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to 18 years with average duration of 6 years.

Clinical features:
All the patients had facial pain. Triggering 
stimuli and triggering points were present in 86 
(81.1%) and 101 (95.3%) patients respectively. 
No patient had facial numbness. Th ose who 
were unable to wash face and clean the mouth 
were 8 (7.5%) and 4 (3.8%) patients were un-
able to take food.

MR scan fi nding:
Th ere were 16 (15.1%) patients who had vascu-
lar loop on MR scan.

Peroperative fi ndings:
Arterial loop was present in 98 cases with or 
without adhesion; in 5 cases only thick adhe-
sions and in 3 cases no compressing cause was 
identifi ed. Superior cerebellar artery was the of-
fending loop in 96 cases while anterior inferior 
cerebellar artery in 2 cases only.

Other Treatment received: 
Initial response to Carbamazepine was observed 
in 106 cases. Maximum dose of Carbamazepine 
used before willing for surgery was 1200mg/day 
without any relief. Dental extraction was done 
in 38 cases. 

Postoperative complications:
Postoperative Cerebro-Spinal Fluid leakage oc-

curred in 4 cases. Th ere was no mortality in this 
series

Discussion:
Trigeminal neuralgia is classifi ed into primary or 
secondary, idiopathic or non idiopathic, typical 
or atypical, type 1 and type II or classical and 
non classical. Th ese diff erent names have been 
given based on clinical features and causative 
agents, Identifi ed on imaging studies before 
surgery. Type 1 trigeminal neuralgia patients 
present with typical pain in the trigeminal nerve 
distribution or in its one branch which is trig-
gerable, lancinating, paroxysmal more than 50% 
of time, with memorable acute onset of facial 
pain and respond to Anti epileptic drugs while 
patients with dull constant pain, more than 50% 
of time has an insidious onset of facial pain, non 
triggerable, without period of remission and not 
responding to Anti epileptics is considered to be 
type II trigeminal neuralgia12,13.  

Th e diagnosis is made by clinical history, general 
physical examination, neurological examina-
tion regarding trigeminal neuralgia, excluding 
Trigeminal neuralgia mimicking disorders and 
imaging studies as CT Scan and MRI Brain is 
needed for excluding structural lesions includ-
ing tumor, infection, AVM, Chiari malforma-
tion type-I and other confounding diagnosis 
like multiple sclerosis and detecting vascular 
impingement of the aff ected trigeminal nerves. 
During surgery, the color, shape and size of 
nerves, arachnoid adhesion and type of off end-
ing vessels are important. Th e degree of vascu-
lar contact can be occasional, single contact, 
contact with indentation, single adhesion with 
vessels, multiple adhesion, adhesion with ves-
sels and indentation with and without trigemi-
nal nerve atrophy14. Th e contact of vascular loop 
can be occasional, transient, permanent, groov-
ing or loop through the nerve. 

Table 1: Gender distribution of the patients (n=106)

Gender No. of patients Ratio
Male 65 1.6

Female 41 01

Table 2: Symptomatic side (n=106)

Side No. patients %age
Right 82 77.36%

Left 24 22.64%

Table 3: Branches involved (n=106)

Branch involved
No. of 
patients %age

V 1 11 10.4%

V 2 08 07.5%

V 3 68 64.2%

Combination 70 66.0%

Table 4: Surgical outcome (n=106)

Grade No. of patients %age
Grade - 1 78 73.58%

Grade - 11 23 21.7%

Grade - 111 04 03.8%

Grade - 1V 01 0.94%
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Several factors related with patients as age, sex, 
site either unilateral or bilateral, duration and 
other surgical ablative procedure before de-
compression are important. Although the con-
cept of neurovascular confl ict was postulated 
by dandy in 1930 and is now widely accepted, 
the issue of treating trigeminal neuralgia is 
still a matt er of great debate1,15. Th e only way 
to predict the outcome of this painful facial 
syndrome is to study the diff erent clinical im-
aging and per-operative factors in patient with 
trigeminal neuralgia type –I.

Th is study was focused on trigeminal decom-
pression. Th e only way to predict the out come of 
this painful facial disorder in patient with type-I 
trigeminal neuralgia is to get considered diff er-
ent clinical, imaging and peroperative factors re-
lated to patients with type I trigeminal neuralgia 
and disease related factors for gett ing some valu-
able clues to the resolution of this crux. 

In our series of 106 cases operated in 2 years du-
ration, the right sided involvement and female 
gender was dominantly seen in 65 cases (61.3%) 
indicating dominant occurrence of the disease 
in female patients. However trigger point was 
noted in 88% of patients dominantly in male pa-
tients (78%) as compared to female patients. V2 
branch alone or in associated with other branch-
es was mainly involved. Th e reason is probably 
the twisting fi bers compressed at DREZ by su-
pervisor cerebellar artery constituting V2 and 
V3 branches of trigeminal nerves. Trigger sign 
was noted in 93% of all patients having vascular 
compression (88%), indicating that arterial loop 
is probably the causative agent for compression. 
Th is observation has been highlighted in previ-
ously published series; in patients with positive 
trigger points indicated the degree of compres-
sion by off ending loop3,14.

Th e pain relief aft er surgery was graded accord-
ing to burchiel scheme for pain relief. Th is crite-
ria clearly separate eff ective pain relief from con-
tinued pain. Grade –I pain free no medication, 
grade –II pain free on medication and Grade 
–III (a) pain improved no medication, Grade 
–III (b) pain improved on medication and grade 

–IV pain not improved3,13,16,17. Seventy eight (78) 
patients showed excellent out come and graded 
to 1, in whom medication was stopped imme-
diately aft er surgery and patient were pain free. 
23 patients were graded II who needed medica-
tion for relief of pain; in 15 patients drugs were 
stopped aft er 3 months while 8 patients contin-
ued Carbamazepine in low dose regularly. Four 
patients were graded as Grade –III regularly us-
ing drugs for pain relief but intensity was lower 
than before surgery. One patient showed poor 
result which can be grouped as grade –IV.

Th e out come of these patients depends on so 
many factors like age, typical neurologic symp-
toms, short duration of symptoms, high degree 
of severity, triggerable pain unilateral, old age 
and convincing arterial loop contact by an of-
fending vessel and degree of decompression 
during surgery in experienced hands predict 
good outcome. Li etal14 have highlighted these 
factors in their series of 62 patients where typi-
cal, symptoms shorter duration of symptoms, 
arterial loop as off ending vessels, its degree of 
compression (counted) and decompression of 
the nerve are all important prognostic factors 
during trigeminal microvascular decompres-
sion. 

Macr Sindou18 has highlighted the signifi cance 
of stronger neurovascular confl ict resulting in 
bett er long term results. Th is factor of grooving 
contact by arterial loop at the DREZ was a bet-
ter indication of good result. In grooving contact 
cases we noted 11 cases having atherosclerotic 
vessels where white plaques were visible in the 
vessel wall indicating its toughness and degree 
of compressibility over the nerve.

We used muscle patches instead of Tefl on as 
prosthesis for maintaining the off ending vessels 
apart. Th e result of muscle patch and Tefl on can 
be compared in diff erent group of comparative 
study cases. Th e reason for not putt ing Tefl on is 
non availability in our open market and fi nancial 
problem regarding its cost. However, whatever 
the prosthesis is used, it should be apart, not 
touching the trigeminal root (rather than new 
compression)3, 14, 19, 20. 
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Typical neuralgia patient were selected with all 
characteristic features in this study. Th eoretical 
proposals may explain diff erent facial pain syn-
dromes as a sequential stage of the disease pro-
cess9. As duration of symptoms prolong trans-
farmatory changes in the character of pain and 
development of sensory impairment happens. 
Th is progressive change in the course of typi-
cal trigeminal neuralgia may represent diff erent 
degree of injury to trigeminal nerve leading to a 
continuous spectrum of disease from trigeminal 
neuralgia to atypical neurology and ultimately 
trigeminal naturopathic pain syndrome. Th is 
indicates trigeminal decompression is probably 
the 1st line treatment off er for all these painful 
diseases considering diff erent pre-operative and 
per-operative positive predictors points to man-
agement protocol. 

Radio-surgery is also establishing its role in pain 
control with increased sensory dysfunction in 
patient with trigeminal neuralgia. Th is treat-
ment modality increases the development of 
thick arachnoid adhesion with vessels and sur-
gical decompression become diffi  cult. Th eoreti-
cally muscle patches also prone the patient for 
dense adhesion but we have not observed these 
fi nding even in our redo-surgical cases.

In our view, surgical decompression is bett er 
option than radio-surgical treatment due to the 
notion that radio- surgery is largely ablative to 
the nerve leading to axonal degenerative aft er 
delivery of 70 Gy1,8.

Th e radiobiological eff ect of radio-surgery on 
the vessel itself leading to arteriolar wall thick-
ening, resulting in reduction in vascular pul-
sation leading to pain relief, but at the cost of 
axonal degeneration and post procedural facial 
numbness1,21. We have no expertees of this treat-
ment modality due to non availability of radio-
surgical facility in our province and due to lack 
of enough fi nancial resources to off er this option 
for a painful disorder where bett er surgical op-
tion is available. However radio-surgery is an 
alternative treatment modality for patient who 
are not medically fi t, with coagulation problem, 
patient not willing for surgery, failed microvas-

cular decompression cases or patients with life 
expectancy of few years.      

Conclusion:
Information contained in this study is confi rm-
ing the role of trigeminal decompression by 
surgery. It indicates that surgery is appropriate 
in young and old patient with typical trigeminal 
neuralgia bearing the best effi  cacy, durability 
and cost eff ectiveness. Moreover, the procedure 
is nonablative. Ablative procedures like Rhizo-
tomy including radio-surgery are reserved for 
those deemed unfi t for surgical decompressions, 
with life expectancy of fi ve years or where MVD 
(micro vascular decompression) fail to relieve 
pains of trigeminal neuralgia. Supracerebellar 
approach provide bloodless and easy corridor 
for this procedure.
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