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Abstract 
 

Trigeminal neuralgia is a relatively common neuropathic pain which characterized by par-
oxysmal, sharp, shooting, shocking or piercing pain. The pain significantly affects the qual-
ity of life of patient. Various treatments extending from medical to neurosurgical proce-
dures are available. Each treatment has its own advantages and disadvantages. The aim of 
this paper is to present various aspects of trigeminal neuralgia from the analysis of recent 
literature. 
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Introduction  
 
Trigeminal neuralgia (TGN) is a debilitating  neuropthic 
pain  of maxillofacial region . The disease is characterized 
by sharp, shooting, boring and lancinating and piercing 
pain in relation to branches of  fifth  cranial nerve. The 
pain is characteristically   paroxysmal and is usually uni-
lateral. Each paroxysm of pain lasts only for few seconds 
but sometimes may extend to few minutes. Initially the 
gap between the two episodes is more.  With the ad-
vancement of disease the number of bouts of pain in-
creases in term of per month, per week or per day. Usu-
ally the pain is absent at the time of examination. Occa-
sionally the patient may present with repeated outs of pain 
in the clinic. Occasionally the pain is so intense that it 
makes the examination of face or oral cavity very diffi-
cult. Sometimes the pain appears at repetitive short inter-
vals and the individual attack is superimposed and is de-
scribed as lingering painful sensation. 
 
 The pain is usually provoked by a mechanical tactile 
stimulus like eating, talking, washing the face, cleaning 
the teeth or touching to any area of face or mouth. Some-
times, the pain may occur spontaneously.  However, there 
is no associated neurosensory or motor nerve deficit.  
 
When diagnosing the trigeminal neuralgia, other causes of 
facial pain should be excluded [1,2,3]..  
 
In some cases the pain may have similar characteristics 
but it may be associated with persistent pain between the 
paroxysm and mild sensory loss. This condition has been 

termed as “atypical trigeminal neuralgia [4]..Patients suf-
fering from atypical trigeminal neuralgia have  sympto-
matic disease and often more refractory to treatment than 
with idiopathic trigeminal neuralgia [5]. Trigeminal neu-
ralgia occurs in middle and old ages, females are more 
frequently affected [6,7]..  
 
Usually trigeminal neuralgia involves maxillary and man-
dibular nerve, and vey rarely ophthalmic branch of  
trigeminal nerve may be involved. 
 
Causes of trigeminal neuralgia 
 
Exact etiology of TGN  is not known- thus the term idio-
pathic TGN has been used. 80-90% of cases are referred 
to as idiopathic8, however, in most of the cases the neu-
ralgic pain has been found  to be associated with vascular 
compression of  trigeminal nerve close to its exit from the 
brain stem by an aberrant loop of an artery or vein9,10 
.With  chronic vessel compression, segmental demyelina-
tion occurs in the trigeminal nerve10  At the point of seg-
mental demyelination the incoming impulse of sensory 
input is reflected back. When the frequency of the incom-
ing wave and the reflected wave come in resonance,  an 
electrical short circuiting of current takes place which 
leads to sudden bout of pain.   Less than 10% of patients 
suffer from symptomatic disease associated with identifi-
able cause;  other than vascular compression usually a 
space occupying lesion, or multiple sclerosis ( 1-5% of 
patients) may be also a cause. 
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Thus TGN is either idiopathic or secondary due to struc-
tural lesions involving the trigeminal system, or associ-
ated with intracranial or neurological lesion8.  
 
Diagnosis 
 
The diagnosis of TGN  is straight forward  and is based 
on physical examination pertaining cranial nerve exami-
nation and  characteristic nature of pain and presence of 
trigger zones. During the physical examination attempts 
should be made to explore the trigger zones, if present. 
Various techniques used for this purpose are light touch, 
sharp touch, temperature and two point discrimination. In 
addition, any hypoesthesia, anesthesia or paresthesia 
should also be considered in the examination. 
 
The pain in TGN is usually unilateral, paroxysmal, shock-
ing, excruciating, piercing and lancinating or boring pain 
along the course of branches of the trigeminal nerve. The 
bout of pain may occur spontaneously or may be charac-
teristically provoked by tactile stimulation of specific 
area, the trigger zones, of face, oral mucosa, teeth or 
tongue at the time of eating or speaking.  Each bout of 
pain persists for few seconds to minutes only. Rarely, 
repetitive pain attacks of short interval appear to overlap 
each other and give a feeling of persistent and lingering 
pain is described. The apprehension of pain severely af-
fects the personality and the hygiene of patients that they 
don’t clean or avoid to clean their face and brush their 
teeth. The male patients don’t shave the beard on the in-
volved side. Many patients become malnourished since 
they avoid eating due to apprehension of severe pain. 
 
Sometimes times the pain is characteristically described 
in edentulous area. In such cases a positive history of se-
vere shocking boring, piercing pain, no relief by medica-
tion and then followed by tooth extraction will be avail-
able. 
 
Investigations 
 

There are no specific tests to diagnose the TGN and the 
diagnosis is typically made on the basis of signs and 
symptoms of the disease. However a thorough clinical 
examination, including assessment of cranial nerve func-
tion should be carried out. Initial investigations needed 
are intraoral periapical xrays, orthopantomogram, radio-
graphs for paranasal sinuses. Cerebral imaging, neuro-
physiologic testing,  nerve block, hematological testing 
and biopsy should be done when necessary[12]. MRI 
should also be done to  diagnose cases of  TGN  to ex-
plore the suspected compression of nerve in posterior ca-
nal fossa, to exclude lesions like multiple sclerosis or tu-
mours  of brain. Some time MRI scans very effectively 
detect blood vessels that come in contact of the trigeminal 
nerve.  
 

The initial investigation should always be started from 
dental X-rays. A brain scan should always be done in 
younger patients  with atypical clinical features like  sen-
sory loss or dull burning pain between paroxysms; and to 
patients who don’t respond to initial therapy[9].  
 
Differential diagnosis of trigeminal neuralgia. 
The list of disease which should be considered in the dif-
ferential diagnosis is long. However, some of the lesions 
which should not be ignored are specific and non specific 
facial pains, TMJ disorders, dental disorders, vascular 
migraine, cluster headache, chronic paroxysmal hemicra-
nias, cracked tooth syndrome, post herpetic neuralgia and 
giant cell arteritis[13]. 
 

Treatment 
The current treatment of idiopathic trigeminal neuralgia 
consists of medical and surgical treatments. The medical 
management consists of pharmacological, non-
pharmacological therapies and surgical treatment consists 
of numerous peripheral and intracranial ablative proce-
dures. 
 
Drug treatment 
The drug of choice of TGN  is carbamazepine and  ap-
proximately 70% of the patients suffering from this dis-
ease  can be best treated for the painful paroxysms with 
this drug;  further 10-15 % can be controlled by the addi-
tion or substitution of phenytoin sodium(Eptoin) [14].  
Other drugs, which form the second line of treatment are 
beclofen, Valproate sodium, Gabapentine, pregabalin , 
topiramate  or clonazepam in single or combinations. In 
some cases these medications prove ineffective or pro-
duce intolerable side effects like skin rashes, leucopenia, 
thrombocytopenia, abnormal liver function etc. In such 
patients the therapy has to be stopped and alternative 
therapy or review of diagnosis should be considered. 
 
The effect of carbamazepine is so specific that sometimes 
it is used as a therapeutic test. When the treatment is initi-
ated with carbamazepine, it is always better to increase 
the dose slowly. Common side effects of carbamazepine 
are dizziness and unsteadiness in the beginning of treat-
ment.  Some patients these side effects are so intense that 
patients stop taking the medication.  We usually start car-
bamazepine in the dose of 100mg twice a day with the 
advice to patients to take it early in the morning and rest 
on bed if any dizziness or unsteadiness appears which will 
go within half an hour. This advice works well and in the 
same way the dose could be increased to thrice daily. If 
initial response is noticed, the dose is slowly increased to 
200 mg to 400 mg thrice daily to achieve better pain re-
lief. When patient responds well to carbamazepine ther-
apy, a substitution of controlled released preparation 
should be considered for better compliance and conven-
ience to patient.  
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If pain relief is incomplete with carbamazipine, the sec-
ond line treatment drugs –phenytoin sodium, clonazepam 
may be added. We prefer to add Triamitriptyline  10 mg 
in TDS doses for better results. 
. 
Oxcarbazepine is suitable alternative to carbamazepine as 
it possesses similar efficacy and is better tolerated. It does 
not cause hepatic toxicity and can be given to patients 
who are unable to take carbamazepine due to liver en-
zyme derangement. Its other side effects are similar to 
carbamazepine and limit its use[15].  
 
Gabapentine is effective and widely used for neuropathic 
pain, but lacks its  use as first line treatment  in trigeminal 
neuralgia.  Beclofen and Lamotrigine which have been 
suggested as second line treatment on the basis of small 
studies on trigeminal neuralgia[16].  
Surgical treatment 
Surgical treatment is considered in cases refractory to 
pharmacological therapy. Various surgical procedures 
that are currently practiced  are:  
 

1. Microvascular decompression (MVD) 
2. Ablative procedures: 

i.Pecutaneous radiofrequency thermal rhizotomy 
(RTR),  

          ii. Glycerol rhizolysis (GR)  
iii  Balloon compression  of trigeminal ganglion   

(BC) 
3. Gamma knife radiosurgery 
4.   Other procedures : neurectomy, cryotherapy and al-
cohol injections 

 
Surgical treatment for trigeminal neuralgia is basically 
based on emerging knowledge about its etiology and 
pathogenesis. There are  evidences  to suggest that  80-
90%  of the cases that are classified as idiopathic,  are 
caused by compression of trigeminal nerve close to exit 
from the brain stem by an aberrant loop of artery or 
vein[11,17].  Thus, micro-vascular decompression is pro-
gressively becoming the treatment of choice. However, 
the importance of neurectomy, cryotherapy and alcohol 
injections  should also be  considered. 
  
Microvascular decompression 
 
Microvascular decompression ( MVD)  is a conservative 
method of  decompressing the  vessels that are in contact  
with the trigeminal root entry zone  from all arachnoid 
adhesions18 . The arteries are separated from the nerve 
using inert sponge or felt [19]. It   is very effective proce-
dure provides excellent and long term pain control rate of 
about 70-80% .It does not produce any sensory deficit.  
Microvascular decompression has been termed as “gold 
standard” surgical procedure to younger patients who 
have shorter duration of disease, and history of no previ-
ous surgery [9]. Other complications are risk of cerebellar 
dysfunction, and facial sensory loss is an uncommon 

complication. The commonest side effect is hearing loss 
which related to retraction injury of VIII nerve. With the 
use of intra-operative evoked potential monitor, such 
complications  can now  be controlled at 1%[20]. The risk 
of death  is very rare and has been reported in 0 .4% 
cases[21]. 

 
Ablative procedures 
 
MVD is superior is   superior to ablative procedures since 
sensory functions are not affected and pain is relived.  
Major advantage of ablative procedures is they are sim-
ple, very effective and bear controlled characteristics. The 
disadvantage is sensory loss associated with the therapy.  
However, among the three procedures i.e. radiofrequency 
lesioning, chemical lesioning with glycerol, and balloon 
compression, the radiofrequency is a preferred tech-
nique[22].  
 
Percutaneous radiofrequency thermal rhizotomy 
This technique is suitable for elderly patients and 
utilizes  controlled thermal ablation of nerves fibres in 
trigeminal ganglion or nerve root, producing loss of pain 
with relative preservation of touch and more complex 
facial sensations. This procedure allows pre-lesion testing 
for localization of in order to produce lesion in only in the 
division/divisions of the trigeminal nerve involved. This 
procedure gives good and long term pain relief. The re-
currence rate is low and produces fewer side effects and 
complications. The worst complication of this procedure 
is creation of analgesia dolorosa, a syndrome of which no 
effective treatment is available. 
 
Glycerol rhizolysis   
Glycerol rhizolysis is not division specific, has very 
high recurrence rate and very high incidence of dysesthe-
sia. In this procedure the needle is introduced into the 
trigeminal cisterns which are utilized by using fluoro-
scope. After the size of cistern has been evaluated, the 
glycerol is injected.  
 
Balloon compression 
In this procedure the trigeminal nerve is com-
pressed by a small balloon which is percutane-
ously introduced into the Meckels’s  cavity. The 
effect of this technique is produced by ischemic 
damage of ganglion cells.  
 
All of these procedures have high initial response rate. 
The stereotactic radiosurgery is exception which takes 
which provides maximum effect at 1-2 months of therapy. 
The ablative procedures are less effective in term of long 
term pain relief and more likely produce facial numbness.  
Chances of major complications are rare. These proce-
dures are indicated in severely medically compromised 
patients and with high operative risk. 
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Gamma knife radiosurgery 
Gamma knife radiosurgery  is an essentially non-
invasive, safe, effective therapy for TGN. It is complica-
tion free procedure and renders very high rate of pain re-
lief without any sensory loss or facial numbness and side 
effect but it takes about 1-2 months time to produce 
maximum effect[23, 24].  Gamma knife radiosurgery is 
inferior to percutaneous radiofrequency thermal 
rhizotomy ,  glycerol rhyzoliysis and balloon compres-
sion in terms of  pain relief and recurrence, but  superior 
in terms of complications 
 
Other procedures: the peripheral procedures 
The peripheral procedures are basically neuro ablative 
procedures and are usually performed either in severely 
medically compromised patients or who don’t wish to 
have other procedure done. There is no strict indication of 
these procedures and each patient should be evaluated and 
planned individually[24].  These procedures are per-
formed on easily accessible branches of trigeminal nerve - 
the infraorbital and inferior alveolar nerve. All these pro-
cedure are very effective in term of pain relief and post 
operative risks and complications , however, these proce-
dures are less in use and their mention in current  litera-
ture is progressively fading  due to  dysthesia or sensory 
loss associated with these procedures. 
 
Neurectomy is a simple and effective oldest surgical 
procedure for trigeminal neuralgia.  The mean pain relief 
period by this method has been reported as 24-32 
months[25,26]. In another study an excellent pain relief 
(total loss of pain without need of medication) lasting 5 
years or more has been shown[27]. It is the dysthesia or 
sensory loss which follows the neurectomy and is consid-
ered as a significant morbidity of the surgery.  
 
Alcohol injection is a simple technique and is given as 
nerve block for inferior alveolar nerve and infraorbital 
nerve.  Since alcohol is very toxic to tissues; it should be 
injected very precisely. The mean period of pain relief has 
been as reported as about 12 months[28,29].  The compli-
cations reported with this procedure are   local tissue ne-
crosis, diplopia, and sensory loss. Shah et  al. have re-
ported  it as suitable, safe and practical  option among  
peripheral  procedures with a pain relief period of 2-56 
months with high patient  satisfaction[30].  
 
Cryotherapy is performed on well accessible peripheral 
nerves by 2-minutes freeze-thaw cycles using cryoprobes. 
The technique is simple and practical too. The mean pe-
riod of pain relief ranges from 6 to 9 months. The com-
mon complication which accompanies the pain relief is 
loss of sensation in relation to respective peripheral 
nerve[31,32] 
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