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Anaesthetic 
considerations in 
percutaneous 
radiofrequency 
coagulation of the 
Gasserian ganglion 

This. study determined the cardiovascular effects of 
percutaneous radiofrequency coagulation of the Gasserian 
ganglion, performed under neuroleptanalgesia and inter- 
mittent ultrashort.acting barbiturate anaesthesia. Twelve 
ASA physical status class H patients were studied. Highly 
significant increases in mean heart rate and arterial 
blood pressure followed the insertion of the cannula 
electrode into the Gasserian ganglion (p < 0.001). In six 
randomly assigned patients severe tachycardia and hyper- 
tension also accompanied the progress of the thermal 
lesion (p < 0.0001). Three patients developed premature 
ventricular contractions, and two developed significant 
ST segment depression. Intravenous nitroglycerin, used 
during current generation, successfully controlled the 
hypertensive response in the other six patients. In percu- 
taneous thermocoagulation of the Gasserian ganglion the 
patient's co-operation is essential. In addition to providing 
suitable operating conditions for both surgeons ,~nd 
patient, we should also be able to maintain normal and 
stable cardiovascular haemodynamics. Intravenous nitro- 
glycerin used as an adjunct to light general anaesthesia 
safely maintained intraoperative normotension. It is also 
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suggested that patients with coronary artery disease be 
adequately monitored and protected during the procedure. 

Key words 
TRIGEMINAL NEURALGIA: radiofrequcncy coagula- 
tion; COMPLICATIONS: hypertension; ANAESTHETIC 
TECHNIQUES: neuroleptanalgesia; hypotension, 
nitroglycerin, 

Percutaneous thermocoagulation of the Gasserian 
ganglion is a simpIe procedure recommended for 
patients who are too ill to undergo open surgery or 
in whom medical treatment has failed to control 
the symptoms of trigeminal neuralgia. The proce- 
dure is usually considered safe and is generally well 
tolerated. J-4 The patients are semi-awake and their 
co-operation is maintained with neuroleptanalgesia 
and intermittent ultrashort-acting barbiturate anaes- 
thesia, i,: Although the technique is usually described 
as devoid of danger, even to the frail and elderly, 
cerebral and cardiovascular complications are now 
being reported more frequently. 2'3,5 Most studies 
simply neglect to report the common appearance of 
tachycardia, hypertension, and arrhythmias that 
accompany the procedure.~-7 The cardiovascular 
reactions are particularly hazardous for the hyper- 
tensive patient and those with advanced coronary or 
cerebral vascular insufficiency. The present study 
was therefore designed: 

1. To demonstrate the effect of thermocoagula- 
tion of the Gasserian ganglion on the cardiovascular 
system; 

2. To stress the importance of and need for 
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FIGURE 1-1A Basal and lateral views of skull to determine posilion of cannula electrode in foramen ovale. 

continuous monitoring of these patients during the 
procedure; 

3. To develop a technique to prevent cardiovas- 
cular reactions to thermocoagulation during the 
critical stages of the procedure. 

Methods 
The study protocol was approved by the Hospital 
Ethics Committee. Twelve patients (eight males 
and  four  females )  o f  A S A  phys i ca l  s ta tus  II,  who  

were scheduled to undergo thermocoagulation of 
the Gasserian ganglion consented to participate in 
the study. Their ages ranged from 61 to 71 years 
with a mean of 65.9 --- 3.5 (SD); their weights 
ranged from 51 to 74Kg with a mean of 64 -+ 6.9. 
All patients were receiving carbamazepine, 800 mg 
daily. The incidence of hypertension and ischaemic 
heart disease in the group was 66,6 per cent. Patients 
suffering from cerebral vascular insufficiency or 
severe atheroselerotic heart disease were excluded. 
No premedication was ordered, The thermocoagu- 
lation was done in the x-ray department. Under 
lidocaine topical analgesia, a peripheral vein was 
catheterized for infusion of fluids and administra- 
tion of drugs and a 20-gauge teflon catheter was 
placed into a radial artery for measurement of 
systemic arterial blood pressure. Standard electro- 

cardiographic leads were attached and the pressure 
line was connected to a Bentley Tran~:ec Model 800 
pressure transducer. Continuous electrocardio- 
graphic and systemic arterial blood pressure record- 
ings were made on a Siemens System Sirecust 300 
2-channel recorder. Nemoleptanalgesia was induced 
with intravenous fentanyl 1 i~g,kg -1 and droperidol 
0.07 mg.kg -~ , The procedure was divided into three 
stages: 

1. Electrode localisation, 
2. Electrode stimulation, 
3. Lesion production. 

Electrode lucalisation 
Under Iidocaine topical analgesia, the cannula 
electrode was introduced percutaneously and a 
preliminary x-ray taken to determine its position in 
relation to the foramen ovale (Figure I-IA). Control 
values of heart rate and arterial blood pressure were 
obtained. Methohexitone 0.6 m g . k g  was injected 
intravenously to produce unconsciousness for the 
final insertion of the electrode into the Gasserian 
ganglion. Associated changes in heart rate and 
arterial blood pressure were recorded. 

Electrode stimulation 
The final placement of the elecl~ode tip was 
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TABLE [ Heart rate and sy~te~nic arterial pressure 

257 

tleart rate (beats/mitO Systemic arterial pressure (mmHg) 

Stage Pre Post Pre Post 

Localisation 80.66 ~ 2.70 108.08 -+ 2.57* 89.51 = 2.31 143.42 -+ 3.75 ~ 
(n = 12) 

Stimulation 80.08 -+ 2.02 86.12 -+ 1.96 97.68 --- 2.89 101.13 -+ 2.02 
(n = 12) 

Coagulation 82.00 • 5.31 120.66 -+ 6.53* 94.38 • 4.08 151.26 -+ 5.72* 
Without NTGt 
(n = 6) 
With NTG'I 96.00 --. 2.37 101.33 • 3.10 77.62 --- 3.10 88.12 -+ 4.33 
(n = 6) 

Mean - SEM. 
*P ~< 0.001. 
%NTG: Nitroglycerin. 

determined by the response of the aw'ake patient to 

electrode stimulation. A curre~t of 0 .2-0 .3  volts at 
50-75 cycles per second was used to elicit paraes- 
thesias in the distribution of the involved sensory 
division. This was continued as long as necessary 
until the desired localis,,tion and effect were obtained. 

Lesion production 
A radiofrcquency lesion generator system, Model 
RFG-5, was used to produce the thermal lesion. At 
this stage patients were randomly assigned to two 
groups of six patients each. One group was given 
additional intravenous methohexitone 0.6 mg-kg-i 
to produce unconsciousness during the application 
of the lesion current (60~ for 120 seconds). The 
second group received, in addition to the mcthohexi- 
tone, an infusion of nitroglycerin, given two minutes 
before and during the progress of the thermal lesion. 
Nitroglycerin 0.03 per cent in five per cent dextrose 
in water was infused at variable rates to maintain the 
patients' systemic arterial blood pressures at levels 
below 140 torr systolic. The mean total dose of 
nitroglycerin was 8.51 __. 2.44 (SE) rng. The mean 
infusion time was 4.00 -+ 0.53 (SE) minutes. 

Maximum changes in heart rate and systemic 
arterial blood pressure were recorded during the 
progress of the thermal lesion in both groups. 
Careful sensory testing was conducted when the 
patients were fully awake. Patients were returned to 
their rooms after their vital signs were completely 
stable. Statistical analysis of the results was carried 
out using Student's t test and analysis of variance. P 
values of less than 0.05 were accepted as significant, 

.,l~:J~.l I I 
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FIGURE 2 Severe dysrhythmia and cardiac asyslole (115 sec- 
onds) following introduction of cannula electrode in foramen 
ovale. Patient responded to external cardiac massage and atro- 
pine 1.6rag IV. 

Results 
Data are presented as the mean - the standard error 
of the mean (SE .M. )  

The two groups were comparable in age, weight, 
and incidence of  atherosclerotic heart disease. In all 
patients a significant increase in heart rate and mean 
systemic arterial blood pressure accompanied the 
introduction of the cannula electrode into the 
Gasserian ganglion (p < 0,001) (Table I). One 
patient developed severe bradycardia and sinus 
arrest, but responded to intravenous alxopine 1.6 mg 
(Figure 2). His recovery was uneventful and he was 
assigned one week later to the nitroglycerin group 
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FIGURE 3 Mean systemic arterial blood pressure - SE, with 
and wilhnut nitroglycerin, before and during thermocoagulation 
of the Gasserian gangliorl. 

of patients. No significant changes in heart rate and 
arterial blood pressure accompanied the electric 
stimulation of the Gasserian ganglion. Table I and 
Figures 3, 4, and 5 show the protective effect of 
the nitroglycerin in controlling the hypertensive 
response to thermocoagulation in the six treated 
patients. All patients remained normotensive. In the 
control group severe cardiovascular reactions accom- 
panied the progress of the thermal lesion. All six 
patients became severely hyperter~sive (p < 0.0001), 
three patients with pre-existing atherosclerotic heart 
disease developed premature ventricular contrac- 
tions, and two developed significant ST segtnent de- 

pression. All observed changes disappeared shortly 
after cessation of the thermal current. 
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FIGURE 4 Mean pulse rate (beats/minute) -~: SE, with and 
without nitroglycerin, before and during thermocoagulation of 
the Gasserian ganglion. 

therapy will require it, on and off, for the rest of his 
life. Patients who are intolerant or become refrac- 
tory to medical treatment are managed surgically. 

2. Symptomatic trigeminal neuralgia, post-trau- 
matic or post-herpetic, can also accompany dissemi- 
nated multiple sclerosis, carcinoma, Paget's disease, 
aneurysm, basilar meningitis, and sellar tumours. 
Surgery is indicated to reduce pain and discomfort, 
and is effective in most cases. 7 

3. Atypical trigeminal pain commonly follows 
chronic dental and sinus problems, and/or multiple 
surgical interventions. Most patients do not respond 
to treatment. 7 

A detailed description of the many operative 
procedures available for the treatment of tdgeminal  
neuralgia is beyond the scope of this paper. Briefly, 
however, they include: (1) Peripheral. nerve blocks 

D i s c u s s i o n  

Trigeminal neuralgia is characterized by extremely 
intense paroxysms of pain confined to one or more g so 
divisions of  the trigeminal nerve, g 

Three types of acute facial pain are described: ~ ~0 
1. Idiopathic "essential" trigeminal neuralgia ~ 40 

(tic douloureux) is a disease that rarely dears  
spontaneously, and causes great suffering, mainly ~- z0 
among the elderly. It occurs more commonly in ~, 
males and more frequently on the right side of the ~ 0 
face. s It responds fairly well to carbamazepine and 
diphenylhydantoin therapy. 9 Pharmacological treat- 
ment, however, rarely controls the pain without ele- 
vated drug concentrations that can cause unpleasant 
side effects. Furthermore, any patient needing drug 

Pulse Rate Systolic Diastolic 

Blood Pressure 

[ ~  WiUloul Nilroglyr.erin 
(n =6) 

[ ]  Willl Nit re, gfycedn 
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FIGURE 5 Effect of IV nitroglycerin on mean percentage 
change in pulse rate and arterial blood pressure during thermo. 
coagulation of the Gasserian ganglion. 
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and avulsions, usually done to control temporarily 
chronic trigeminal neuralgia and to test the patient 
for sensory deprivation; (2) Major craniotomies and 
selective intracranial root sections] (3) Janetta 
microvascular decompressive operation; '~ (4) 
Controlled percutaneous radiofrequency lesion; ~'2 
(5) Percutaneous glycerol injections into the tri- 
geminal cistern. ~ 2.13 

The old technique of percutaneous instillation of 
liquid agents (alcohol, 14.~.~ sulphonamide,J6 boil- 
ing water, ~7 phenol ]8) and heat 19'2~ into the Gas- 
serian ganglion resulted in many complications and 
uncontrolled spread of neural destruction. 

Sweet et  al .  in America, 2 and Schurman e t  al_ in 
Germany ! repopularized the percutaneous approach, 
with three modifications. (1) They used radiofre- 
quency generators to destroy selectively the small 
and less myelinated pain fibres,2' .22 (2) they graded 
heat production to spare the touch fibres,n and (3) 
they used neuroleptanalgesics and ultrashort-acting 
barbiturates to produce brief unconsciousness. 

Their technique, which eliminated deficits out- 
side the trigeminal nerve, made this method the 
operation of choice for trigenrinal neuralgia, 

Because of its minimal operative risk and low 
rate of complication, neither age nor debility is 
considered a contraindication to the procedure. 
Unconsciousness is induced with methohexithone 
each time a thermal current is delivered. No data, 
however, are available in the literature on monitor- 
ing of these patients. Our study has clearly demon- 
strated that, even under narcosis, alarming cardio- 
vascular reactions accompany both the puncture 
and the coagulation of the Gasserian ganglion. The 
way these patients are rendered analgesic and 
unconscious is precarious and often hazardous. It 
affords no protection against reflex autonomic 
nervous system stimulation, a matter of concern m 
patients with coronary artery disease or associated 
cerebral vascular insufficiency. 

Puncture of the unanaesthetized Gasserian gan- 
glion produces very intense pain. Nociceptive 
impulses associated with the sensory nucleus of the 
fifth cranial nerve pass and stimulate both spinal 
anterolaterai hem cells and brainstem neurones 
involved in the control of ventilation, circulation, 
and hypothalarnic function. The reflex response might 
consist of either an abnormal vagal reflex, consisting 
of bradycardia, arterial hypotension and atrio-ven- 
tricular block or sympathetic hyperactivity, with 

increase in cardiac output, work, and myocardial 
oxygen consumption. 23 Animal studies also sug- 
gest that segmentally induced sympathetic stimula- 
tion produces reflex coronary vasoconstriction that 
will further impair the delivery of oxygen to the 
myocardium. 24 Moreover, sympathetic hyperac- 
tivity exacerbates the four main factors affecting the 
delicate balance between myocardial oxygen sup- 
ply and myocardial oxygen demand in patients with 
coronary artery disease; these factors are hyperten- 
sion, tachycardia, increased heart volume and 
increased contractility. In their study on myocardial 
ischaemia during anaesthesia, Roy e t  at .  25 deter- 
mined the relationship between increases in blood 
pressure and heart rate and episodes of ST-segment 
depression. They showed a 38 per cent incidence of 
ST-segment depression intraoperatively in patients 
with known coronary artery disease. The increased 
rate-pressure product occurred most often about 
the time of intubation and correlated well with 
myocardial ischaemia and ST-segment depression. 26 

Intraoperatively the deleterious effects of tachy- 
cardia and hypertension can usually be prevented by 
an adequate level of generaI anaesthesia. If this is 
not possible because of surgical considerations, as 
is the case in patients undergoing percutaneous 
thermocoagulation of the Gasserian ganglion, then 
every effort should be made to block the hyperten- 
sive response to surgical stimulation, decrease the 
afterload, reduce myocardial oxygen demand, and 
prevent ischaemia. Vasodilators and f3-adrenergic 
blocking drugs have recently been used in the 
perioperative period for the treatment of hyperten- 
sion not adequately controlled by other measures. 
Systemic vasodilatation can be produced by many 
drugs with varied mechanisms and with different 
sites of actionY Nitroglycerin might be the pre- 
ferred vasodilator in patients with coronary artery 
disease because it: (l) modifies the relationship 
between myocardial oxygen demand and supply; (2) 
reduces left ven~eular wall tension, a primary deter- 
minant of myocardial oxygen consumption ;28,29 (3) 
diminishes resistance to collateral flow in patients 
with multi-vessel coronary involvement and redis- 
tributes coronary blood flow to subendocardial 
ischaemic areas; 3~ (4) causes primary venous dilata- 
tion and therefore has a minimal intracoronary steal 
effect; 3t (5) and finally, causes minimal increases in 
heart rate and has no known toxicity. To avoid 
inconsistency in response because of adsorption of 
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nitroglycerin to polyvinylchloride, the use of a 
special polyethylene intravenous administration set 
has been recommended. 32 

Intravenous propranolol, a [3-adrenergic block- 
ing agent, has also been extensively used to control 
serious intraoperative tachyarrhythmias, hyperten- 
sion, and myocardial ischaemia. 33 Its use, however, 
might facilitate vagal cardioinhibition and cause 
excessive cardiac depression. If  intense peripheral 
a,adrenergic receptor stimulation exists, intrave- 
nous propranolol can lead to acute cardiac decom- 
pensation. With so much attcntian to the dangers of 
hypertension, it is important to emphasize that 
hypotension also must not be ignored. Prolonged 
intraoperative hypotension is a risk associated with 
an increased rate of reinfarction in patients who 
previously had a myocardial infarction. Hyputen- 
sion is usually defined as a 30 per cent drop in 
systolic arterial pressure from preoperative levels 
for ten minutes or more, one or more times during 
the operation. ~'35 Most cardiac anaesthetists agree, 
however, that patients who have coronary artery 
disease have impaired tolerance to any added 
intraoperative stress and suggest the use of moder- 
ate hypotension (10-20  per cent) 1o preserve the 
patient's myocardial oxygen ba l ance )  6'37 

In addition to providing suitable operating condi- 
tions for both surgeon and patient, one must also be 
able to maintain adequate coronary perfusion and 
safely reduce myocardial oxygen requirements. 

in anaesthesia for thermocoagulation of the 
Gasserian ganglion, many combinations of drugs 
have been used to ensure an anaesthetic depth from 
which the patient can easily be aw',tkened. Our 
study has shown that a technique of light anaesthesia 
is frequently associated with hypertension, tachy- 
cardia, and various arrhythmias. It can also cause 
marked cardiovascular stress for any patient with 
known or suspected coronary artery disease. 

Because of these considerations and to maintain 
stable cardiovascular haemodynamics we have used 
intravenous nitroglycerin intraoperatively as an 
adjunct to light anaesthesia. The technique proved 
to be safe and efficient; it maintained intraoperative 
normotension and was devoid of complications or 
side effects. These patients should have continuous 
recording of heart rate and arterml blood pressure, 
and should be monitored using an electrocardio- 
graphic lead sensitive to myocardial ischaemia. 
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R~sum~ 
La thermocoagulatwn du ganglion de Gasser par une 

approche percutan~e est faite avec l' appoint d'une tech- 
nique de neuroleptanalg~sie et ~'utilisation de barb#u- 

riques a action ultra-courte. Les effets de la chirurgie et 
de t'anesth~sie sur les param~tre5 cardiova~culaires ant 

~t~ relev~s chez douze patients classds en cat~gorie ASA 
II. Une augmentation marqude de la fr~quence cardiaque 

et de la pression art~rielle syst~mique a ~t~ observ~e au 

moment de l' insertion de l" dlectrode clans le ganglion de 

Gasser (t) < 0.001). Six patients ont prdsentd une 

tachycardie et une hypertension s~vdre au cours de la 
coagulation (p < 0.000I); chee trois patients des 
extrasystoles ventriculaires sont apparues, landis qu'on 

notait une ddpression significative du segment ST chez 
deux patients. La nitroglycdrine par vole intraveineuse a 
~.tE utilis~e avee succ~s chez six autres patients; cette 
drogue a permis de contrdler la r~ponse hypertensive lots 
de la coagulation, La cooperation et la participation du 
patient sont b~ispensables au succEs de la procedure 
chirurgicale et une technique anesth~sique de tr~s courte 
durde assure les meilleures condinons de travail au chirur- 

glen. Par aiUeurs, comme beaucoup de ces patiems sont 
dgds el hypothdquds, il faut veitler ~ ne pus aggresser la 

fonction hdmodynamique et ft maintenir tension artdrieHe 

et fr~quence cardiaque duns des limites normales. La 
nitroglycdrine ~ntraveineuse combin~e dune aneJth~sie 
ldg~re protege le patient en emp~chant les fluctuations 
cardiovasculaires marqudes. QueUe que soit la technique 
utilisEe, il esl essentiel de surveitler de trds prds les 
patients lots de cette procedure chirurgicale. 


