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Abstract

trigeminal neuralgia (tn) is characterized by unilateral, lancinating, paroxysmal pain in 
the dermatomal distribution area of trigeminal nerve. Percutaneous balloon compression (PBc) 
of Gasserian ganglion is an effective, comparatively cheaper and simple therapeutic modality 
for treatment of tn. compression secondary to PBc selectively injures the large myelinated 
A-alfa (afferent) fibers that mediate light touch and does not affect A-delta and C-fibres, which 
carry pain sensation. Balloon compression reduces the sensory neuronal input, thus turning off 
the trigger to the neuropathic trigeminal pain. In this current case series, we are sharing our 
experience with PBC of Gasserian Ganglion for the treatment of idiopathic TN in our patients at 
an academic university-based medical institution in india. during the period of august 2012 to 
October 2013, a total of twelve PBCs of Gasserian Ganglion were performed in eleven patients 
suffering from idiopathic TN. There were nine female patients and two male patients with the 
age range of 35-70years (median age: 54years). In all patients cannulation of foramen ovale was 
done successfully in the first attempt. In eight out of eleven(72.7%) patients ideal ‘Pear-shaped’ 
balloon visualization could be achieved. In the remaining three patients (27.3%), inflated balloon 
was ‘Bullet-shaped’. In one patient final placement of Fogarty balloon was not satisfactory 
and it ruptured during inflation. This case was deferred for one week when it was completed 
successfully with ‘Pear-shaped’ balloon inflation. During the follow up period of 1-13 months, 
there have been no recurrences of TN. Eight out of eleven patients (72.7%) are completely off 
medicines (carbamazepine and baclofen) and other two patients are stable on very low doses 
of carbamazepine. All patients have reported marked improvement in quality of life. This case 
series shows that percutaneous balloon compression is a useful minimally invasive intervention 
for the treatment of trigeminal neuralgia.

Introduction

trigeminal neuralgia (tn) is characterized by unilateral, lancinating, paroxysmal pain in 
the dermatomal distribution area of trigeminal nerve1. according to international headache 
society (ihs) and international association for study of Pain (iasP) trigeminal neuralgia is 
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painful, unilateral affliction of face, characterized by 
brief, electric shock like pain limited to one or more 
divisions of trigeminal nerve, commonly evoked by 
trivial stimuli like shaving, talking, washing of face 
but may also occur spontaneously with abrupt onset 
and termination2. Exact cause of TN is not known, and 
multiple treatment options are available but there is no 
ideal treatment available for all patients3. severity of 
pain can result in poor health and deterioration of day-
to-day functional status4,5. according to ihs, tn can 
be classified as classical or idiopathic and symptomatic 
or secondary6,7. In 2003, Burchiel classified TN on 
the basis of clinical features: Type 1 TN which is 
predominantly episodic and sharp; and type 2 tn 
which is constant, dull, and burning in nature8.

the american academy of neurology (aan) 
and the european federation of neurological 
societies (efns) Guidelines on tn treatment (2008) 
recommend medical treatment with carbamazepine 
and oxcarbazepine or lamotrigine and baclofen as 
first option for TN7. in patients refractory to medical 
treatment or in whom side effects of medications are 
intolerable, other surgical treatments are recommended. 
Various modalities of surgical treatment are possible, 
from major intracranial operation to minimally 
invasive percutaneous techniques. Because of the 
achievable longest duration of pain relief, micro-
vascular decompression (mVd) is recommended as 
the first option, but it is a major intracranial operation, 
which may not be suitable for older, debilitated 
patients. MVD is also complicated with the risk of 
major neurological morbidity and mortality. due to 
their minimally invasive nature and possibility to 
repeat, percutaneous procedures are widely used for 
the surgical treatment of tn, mostly in the patients 
who are not eligible for MVD, are not willing to 
have mVd or are refractory to previous surgical 
treatments. one of these procedures is percutaneous 
balloon compression (PBc) of Gasserian ganglion 
which was first introduced by Mullan and Lichtor in 
19839.

PBc is an effective, comparatively cheaper and 
simple therapeutic modality for treatment of tn. 
compression secondary to PBc selectively injures the 
large myelinated A-alfa (afferent) fibers that mediate 
light touch and does not affect A-delta and C-fibres, 

which carry pain sensation. Balloon compression 
reduces the sensory neuronal input, thus turning off 
the trigger to the neuropathic trigeminal pain. PBc is 
not as selective for pain originating from a particular 
trigeminal division as radiofrequency thermo-
coagulation (rftc) is10,11.

In this current case series, we are sharing our 
experience with PBC of Gasserian ganglion for 
the treatment of idiopathic tn in our patients at an 
academic university-based medical institution in india.

Case Series

during the period of august 2012 to october 
2013, a total of twelve PBCs of Gasserian Ganglion 
were performed in the Department of Anesthesiology 
and Pain medicine at lala lajpat rai memorial 
medical college, meerut, india in eleven patients 
suffering from idiopathic TN. There were nine female 
patients and two male patients with the age range of 
35-70years (median age: 54years). all the patients 
were suffering from Burchiel Type 1 TN with the 
classical features of idiopathic TN i.e., electric shock-
like lancinting pain in the territory of trigeminal 
nerve (CN V). Two patients had involvement of 
both maxillary (V2) and mandibular (V3) divisions of 
cranial nerve V; three patients had involvement of 
V2 division only and remaining six patients had tn 
alongV3 division only. the duration of the disease 
ranged from 2.5-12 years. only three patients could 
undergo a magnetic resonance imaging because of 
financial constraints; all other patients were screened 
for any intra-cranial pathology by computerized 
tomography scanning. none of our patients had 
bilateral TN; five patients had involvement of right 
side cn V and six patients had left-sided involvement. 
All patients had been treated with carbamazepine and 
baclofen as part of failed medical management prior 
to PBc. one patient had already undergone retro-
gasserian glycerol rhizotomy, which provided pain 
relief for only five months. One patient underwent 
PBC on two occasions secondary to non-satisfactory 
placement of balloon inside the Meckel’s cave 
followed by rupture of balloon and venous bleeding. 
The case was deferred and performed again after one 
week with satisfactory results.
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Procedural details of PBc: all the procedures 
were performed under conscious sedation using two 
dimensional C-arm fluoroscopic guidance. Patients 
were placed in supine position with slight extension 
of neck. C-arm fluoroscope was aligned to take a 
‘Modified sub-mental view’, in which foramen ovale 
was visualized between mandible on the lateral side 
and maxilla on the medial side (figure 1). in this 
view, a 14-gauge cannula with blunt trocar was used 
to enter the foramen ovale to reach the Meckel’s cave 
where the Gasserian ganglion is situated (Figure 
2). Once entry was confirmed in the Meckel’s cave, 
lateral view was obtained wherein 4-Fr Fogarty 
catheter was gently threaded in to the Meckel’s 
cave up to the clivus. After confirmation of correct 
position of the balloon in anterio-posterior and lateral 
views, Fogarty balloon was inflated with 0.8-1 ml 
of water soluble contrast dye (Omnipaque-240, GE 
healthcare) for 1.5-3minutes. after completion of 
the intervention, Fogarty balloon was deflated and 
removed along with the cannula; and manual digital 
pressure was applied for five minutes against the 
maxilla to stop any bleeding and cerebrospinal fluid 
drainage. A small dressing was applied on the skin 
puncture site and patients were transferred to post-
anesthesia care unit for observation. after regaining 
full consciousness, patients were examined for relief 
in pain, facial sensation and corneal reflex; and, after 
two to four hours, patients were discharged home on 
oral antibiotics and non-steroidal anti-inflammatory 
drugs (nsaids).

Fig. 1 
Submental View showing Foramen Ovale

Fig. 2 
Modified Submental View with cannula in Foramen ovale

Procedural results of PBc: in all patients 
cannulation of foramen ovale was done successfully in 
the first attempt. In eight out of eleven(72.7%) patients 
ideal ‘Pear-shaped’ balloon visualization could be 
achieved (figures 3-4). in the remaining three patients 
(27.3%), inflated balloon was ‘Bullet-shaped’. In one 
patient final placement of Fogarty balloon was not 
satisfactory and it ruptured during inflation. This case 
was deferred for one week when it was completed 
successfully with ‘Pear-shaped’ balloon inflation. In 
one patient, venous bleeding was detected on removal 
of trocar from cannula that ceased after placement of 
fogarty catheter and successful PBc. in another patient, 
who had not been pre-medicated with atropine, there 
was sudden asystole on entering in to the foramen ovale, 
which responded to Inj. atropine 1.2mg intravenous 
bolus with no post-operative sequelae. In all other 
patients, no episode of major bradycardia occurred due 
to pre-medication with atropine 0.4mg intravenously. 
all patients had complete relief of neuralgic pain in the 
immediate post-operative period. in nine out of eleven 
patients (81.81 %), there was mild to moderate facial 
hypoesthesia, which was more prominent with longer 
compression-duration (3 minutes vs. 1.5 minutes). 
This hypoesthesia improved within 6-8 weeks and did 
not cause appreciable discomfort to these patients. five 
out of eleven patients (45.4%) complained about mild 
facial dysesthesias (continuous burning sensation in 
CN V distribution), which improved in 6-8 weeks with 
the use of neuro-modulatory drugs such as pregabalin. 
one patient complained of malocclusion of mandible 
and difficulty in chewing on the operated side, which 
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also improved in four weeks without any treatment. 
Four out of eleven (36.36%) patients revealed mild to 
moderate asymptomatic masseteric weakness on post-
operative physical examination that also improved in 
4-6 weeks. None of the patients had loss of corneal 
reflex and/or anesthesia dolorosa. In two out of eleven 
(18.2%) patients, there was eruption of herpes labialis 
on the ipsilateral side, which was treated with anti-viral 
drugs with resolution of the lesions within two weeks. 
all patients complained of temporal headache in the 
immediate post-operative period, which improved in 
24-48 hrs with the use of NSAIDs and ice fomentation. 
none of the patients had any major complication such as 
corneal ulcer, 4th or 6th cranial nerve palsy, meningitis 
or death. During the follow up period of 1-13 months, 
there have been no recurrences of tn. eight out of 
eleven patients (72.7%) are completely off medicines 
(carbamazepine and baclofen) and other two patients 
are stable on very low doses of carbamazepine. All 
patients have reported marked improvement in quality 
of life.

minimally invasive pain interventions have 
found a niche among the available treatments for many 
intractable, chronic painful conditions such as tn. 
PBc has been found to be an effective intervention in 
many studies3,6,10,12. PBc has an advantage of sparing 
the corneal reflex over other percutaneous methods. It 
has a unique mechanism of action of selective injury 
to large myelinated A-alfa and A-beta fibers and 
relative sparing of small, unmyelinated C-fibers and 

poorly myelinated A-delta fibers13. so it may be the 
best technique for addressing ophthalmic division (V1) 
pain of tn6 and this observation has been confirmed 
by Brown et al12.

Initially PBC was advocated for older age 
group and for those who were unfit for major surgical 
procedure. Now it has been found useful even in 
many young patients, especially those who do not 
have any evidence of vascular malformation and/or 
are unwilling to undergo major surgery. Strojnik and 
smigoc9 and natrajan14 have used this technique in 
patients with aberrant basilar artery as well as in young 
patients. In our study, there was a female patients 
preponderance, most patients were of advanced age 
and there was almost equal distribution of right side 
vs. left side involvement, although some authors have 
found preponderance of right sided involvement9.

In all our patients, modified Mullan’s technique 
was used9,11 for PBC. Though ‘Pear-shaped’ balloon is 
considered to be the best in some studies9,10,15,16,17, this 
shape was achieved in only eight out of eleven patients 
in our series but we did not find any differences in 
the outcome, possibly due to shorter follow-up in our 
study (1-13 months). same can be true in regards to the 
compression-duration wherein practitioners have used 
compression time ranging from 1-20 minutes; some 
authors have reported correlation between the duration 
of compression and duration of pain relief but with 
longer duration of compression, more complications 
like facial dysesthesias9,15,18have been reported. 

Fig. 3 
Ideal Pear shaped balloon in Lateral View

Fig. 4 
Anterio-Posterior view with Pear shaped balloon

Discussion
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Because there is no consensus on the optimal duration 
of compression during PBC, in our practice we have 
used the compression times of 1.5 minutes and 3 
minutes; and we have found that although the pain 
relief was complete with both compression-duration, 
incidence and magnitude of facial hypoesthesia and 
dysesthesia was more in patients who had received 
compression for longer duration.

Prolonged masticatory weakness due to 
masseter-pterygoid weakness has been reported 
after PBc11,15. we also encountered malocclusion 
on ipsilateral jaw in one patient and mild masseteric 
weakness in four patients, which was not bothersome 
to the patients because pre-procedure, they were 
not chewing from that side any way due to the 
precipitation of their neuralgic pain. in all patients, 
this weakness completely recovered in 4-6 weeks 
without any intervention. In all patients in our series, 
complete relief from neuralgic pain was observed, 
which is similar to other studies9,11,14. autonomic 
changes such as bradycardia and hypotension have 
been reported on entering the foramen ovale in more 
than 50% of cases14,19 which was not observed in 
our series because of pre-medication with atropine. 
though no mortality has been reported during PBc 
in the literature, natrajan had reported an incidence 
of intra-operative myocardial infarction which was 
managed successfully14. we also encountered a case 
of sudden asystole on foramen ovale penetration in a 
patient who was not given atropine pre-operatively in 
spite of our policy. It was recognized immediately due 
to continuous electrocardiography and was managed 
successfully with rescue dose of atropine with no post-

operative sequelae. Therefore, it is our suggestion to 
ensure premedication with atropine prior to penetration 
of foramen ovale before all percutaneous procedures 
including PBC. Though review of medical literature 
elicits rare incidences of anesthesia dolorosa, intra-
cranial fistula formation and cranial nerve injury, 
corneal ulceration and death during PBC, we did not 
encounter any such adverse effect.

recurrence of pain after successful PBc and 
initial pain relief has been reported very widely in the 
literature, Baabor and Perez-limonte20had reported 
15% recurrence after 3 years, and Skirving and Dan17 
had reported 31.9% recurrence in 20-years duration. 
In our moderate follow-up period of 1-13 months, we 
have not found any recurrence so far.

The major limitations in the present study were 
retrospective nature of the case series, small number 
of patients (n=11) and short duration of follow-up 
(1-13months).

Conclusion

This case series shows that percutaneous 
balloon compression of Gasserian ganglion is a useful 
minimally invasive intervention for the treatment of 
trigeminal neuralgia. If performed appropriately with 
the help of anatomical landmarks and radiological 
guidance, it is a low risk procedure with high success 
rate. Due to very low incidence of corneal anesthesia 
and anesthesia dolorosa, we recommend PBC as 
first choice among percutaneous interventions for 
tn especially involving V1division as well as in 
multidivisional pain.



110 anuraG aGarwal et. al

References

1. eDliCh rF, winters Kl, Britt l, long wB 3rD: trigeminal 
neuralgia. J Long Term Eff Med Implants; 2006, 16:185-192.

2. mersKeY h, BogDuK n: Classification of chronic pain. Descriptions 
of Chronic Pain Syndromes and Definitions of Pain Terms. Seattle: 
IASP Press; 1994, 59-71.

3. tAttli m, sAtiCi o, KAnpolAt Y, sinDou m: Various surgical 
modalities for trigeminal neuralgia: literature study of retrospective 
long-term outcomes. ActaNeurochirurgica; 2008, 150:243-255.

4. polloCK Be, stein KJ: surgical management of trigeminal neuralgia 
patients with recurrent or persistent pain despite three or more prior 
operations. World Neurosurgery; 2010, 73:523-528.

5. tölle t, DuKes e, sADosKY A: Patient burden of trigeminal neuralgia: 
results from a cross-sectional survey of health state impairment and 
treatment patterns in six european countries. Pain Practice; 2006, 
6:153-160.

6. CAmpos wK, linhAres mn: A prospective study of 39 patients with 
trigeminal neuralgia treated with percutaneous balloon compression. 
ArqNeuropsiquiatr; 2011, 69:221-226.

7. CruCCu g, gronseth g, AlKsne J, ArgoFF C, BrAinin m, BurChiel 
K, nurmiKKo t, ZAKrZewsKA Jm: aan-efns guidelines on 
trigeminal neuralgia management. European Journal of Neurology; 
2008, 15:1013-1028.

8. BurChiel J: A new classification for facial pain. Neurosurgery; 2003, 
53:1164-1167.

9. stroJniK T, ŜmigoC t: Percutaneous trigeminal Ganglion Balloon 
compression rhizotomy: experience in 27 Patients. The Scientific 
World Journal; article id 328936, 2012,6 pages.

10. linDeroth B, Bergenheim At:The predictive power of balloon 
shape and change of sensory functions on outcome of percutaneous 
balloon compression for trigeminal neuralgia: clinical article. 
Journal of Neurosurgery; 2010, 113:498-507.

11. mullAn s, liChtor t: Percutaneous microcompression of 

the trigeminal ganglion for trigeminal neuralgia. Journal of 
Neurosurgery; 1983, 59:1007-1012.

12. Brown JA, mCDAniel mD, weAVer mt, BurChiel KJ, Young 
rF:Percutaneous trigeminal nerve compression for treatment of 
trigeminal neuralgia: results in 50 patients. Neurosurgery; 1993, 
32:570-573.

13. Brown JA, hoeFlinger B, long pB, gunning wt, rhoADes r, 
Bennett-ClArKe CA, ChiAiA nl, weAVer mt:axon and ganglion 
cell injury in rabbits after percutancous trigeminal balloon 
compression. Neurosurgery; 1996, 38:993-1004.

14. nAtArAJAn m: Percutaneous trigeminal ganglion balloon 
compression: experience in 40 patients. Neurol India; 2000, 48:330.

15. KouZouniAs K, sCheChtmAnn g, linD g, winter J, linDeroth 
B:Factors that influence outcome of percutaneous balloon 
compression in the treatment of trigeminal neuralgia. Neurosurgery; 
2010, 67:925-934.

16. pArK ss, lee mK, Kim Jw, Jung JY, Kim is, ghAng Cg:Percutaneous 
Balloon compression of trigeminal Ganglion for the treatment 
of idiopathic trigeminal neuralgia: experience in 50 Patients. J 
Korean NeurosurgSoc; 2008, 43:186-189.

17. sKirVing DJ, DAn ng:A 20-year review of percutaneous balloon 
compression of the trigeminal ganglion. Journal of Neurosurgery; 
2001, 94:913-917.

18. liChtor t, mullAn JF: A 10-year follow-up review of percutaneous 
microcompression of the trigeminal ganglion. J Neurosurg; 1990, 
72:49- 54.

19. Brown JA, preul mC: trigeminal ganglion compression for 
trigeminal neuralgia: experience in 22 patients and review of the 
literature. J Neurosurg; 1989, 70:900-904.

20. BAABor mg, pereZ-limonte l: Percutaneous balloon 
compression of the gasserian ganglion for the treatment of 
trigeminal neuralgia: personal experience of 206 patients. 
ActaNeurochirurgicaSupplementum; 2011, 108:251-254.



134








	105.pdf (p.1-6)
	ADD.pdf (p.7-10)

