
Percutaneous gasserian 
thermocoagulation in the 
treatment of trigeminal neuralgia 

Although percutaneous trigeminal thermo-
coagulation was first employed in the treatment 
of tic douloureux in Europe prior to World War 

Russell W. Hardy, J r . , M.D. II,1 the first major series of cases was not re-
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that time, the procedure has gained increasing 
acceptance as a safe and effective treatment for 
trigeminal neuralgia. 

We are reporting a series of 53 patients 
treated at the Cleveland Clinic in the past 3 
years. 

Procedure 

The technique used at the Cleveland Clinic is 
similar to that employed by Sweet and Wepsic,2 

although modifications of this technique have 
been described.3-6 The procedure is carried out 
with a combination of fentanyl and sodium me-
thohexital (Brevital) anesthesia. The patient is 
first sedated with 0.05 to 0.1 mg of fentanyl, and 
then at critical points in the procedure is fu r ther 
anesthetized with 30 to 50 mg of sodium me-
thohexital. We have administered as much as 
several hundred milligrams of sodium metho-
hexital in divided doses during the procedure. 
Major discomfort occurs during the introduc-
tion of the radio-frequency electrode through 
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the foramen ovale, and later dur ing 
thermocoagulation of the ganglion. 
In ou r experience, this combination 
of anesthetics produces a maximum 
degree of comfort , yet allows the pa-
tient to be awakened periodically to 
test the results of stimulation and le-
sion making. 

Af te r the patient is p repared and 
anesthetized, a radio-frequency ther-
mister electrode (Radionics Inc., 
Burl ington, Massachusetts) is passed 
th rough the foramen ovale. T h e elec-
t rode is first introduced into the 
cheek, and aimed at a point some-
what medial to the mid-position of 
the pupil and toward a point 4 cm 
anter ior to the external auditory 
meatus on the orbito-meatal line 
(Fig. 1). T h e electrode is slid beneath 
the mucosa of (he oral cavity to the 
mandible and then to the base of the 
skull. One f inger should be kept with 
the oral cavity to insure that the point 
of the electrode does not penetrate 

Fig. 1. T h e r ad io - f r equency e lec t rode is 
passed f r o m the cheek t h r o u g h the f o r a m e n 
ovale . 

the mucosa and become contami-
nated. 

After the base of the skull has been 
reached, lateral and base view roent-
genograms are obtained. When the 
relation of the electrode tip to the 
foramen ovale has been verified, ap-
propria te corrections can be made 
and the electrode int roduced 
through the fo ramen . At this point 
fu r the r roentgenograms are made to 
verify the intracranial position of the 
electrode (Figs. 2 and 3). It is desira-
ble but not absolutely necessary that 
cerebrospinal fluid (CSF) be obtained 
f rom the electrode; the presence of 
CSF strongly suggests that the elec-
t rode tip is properly situated in the 
ganglion. T h e absence of CSF does 
not necessarily contraindícate lesion 
making, particularly when the proce-
du re is being pe r fo rmed on a patient 
who has undergone prior intracra-
nial surgery. 

After the intracranial position is 
conf i rmed by roen tgenography , 
stimulation is carried out to verify the 
position of the electrode. T h e ap-
pearance of paresthesias in the ap-
propriate trigeminal division at 0.1 to 
0.4 volts suggests a good electrode 
position. Conversely, if paresthesias 
are not produced at 0.5 volts or 
more, the position of the electrode 
may need to be changed . Figure 4 
shows that the third division is 
reached most anteriorly and laterally, 
and as the electrode is advanced pos-
teriorly and medially, the second and 
then the first divisions are then en-
countered . We have found that stim-
ulation ra ther than roentgenography 
or localization is the most critical indi-
cator in determining adequacy of 
electrode placement. 

After p roper electrode placement, 
sequential coagulations of the gan-
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Fig. 2. Base view r o e n t g e n o g r a m of the elec-
t r o d e posi t ion. 

Fig . 3. Lateral r o e n t g e n o g r a m of the elec-
t rode posi t ion. 

glion are carried out , using electrode 
tip t empera tu re as a guide to the ade-
quacy of the lesion. T h e r e is some 
variability in the t empera tu re which 
will produce an adequate lesion. In 
general , lesions above 70 C tend to 
produce more objective sensory loss 
and insure elimination of the pain. 
However, in some patients an ade-
quate lesion may be produced by a 
t empera tu re as low as 65 C. Lesions 
with minimal sensory loss may be de-

sirable in certain patients. It is 
thought that there may be a greater 
chance of recurrence if less objective 
sensory loss is p roduced . It is impor-
tant , however, to produce the lesions 
sequentially, gradually raising the 
t empera tu re and checking the pa-
tient in the interval between each le-
sion to detect the onset of loss of 
pinprick sensation. In general , the 
time required to produce each lesion 
is 60 seconds, but in an occasional 
patient, when it is difficult to raise 
the tip tempera ture , a longer time 
may be required. 

An important clue to accuracy of 
needle placement is the appearance 
of a "f lush" in the appropr ia te divi-
sion of the nerve. This does not al-
ways occur, but when it does it is an 
important guide to adequacy of coag-
ulation. 

Normally, relief of pain occurs 
promptly following surgery. If any 
doubt exists as to the adequacy of the 
lesion, it is better to wait and repeat 
the lesion if the tic dou loureux ac-
tually recurs. Usually the patient can 
be discharged the day following sur-
gery. 

Fig. 4. T h e e lec t rode passes f r o m lateral to 
medial in the gasserian gangl ion a n d e n c o u n -
ters the t h i r d , and then the second and first 
divisions of the t r igeminal ne rve . 
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Results 

Between November 1973 and Janu-
ary 1977, 53 patients underwent tri-
geminal coagulation for tic doulou-
reux. In addition, two patients had 
trigeminal pain secondary to multiple 
sclerosis and one had facial pain f rom 
carcinoma. 

The location of the trigeminal pain 
is shown in Table 1. Of the 53 pa-
tients, 30 had had no previous surgi-
cal treatment, and an additional 10 
had had treatment with either pe-
ripheral alcohol block or peripheral 
neurectomy. Thirteen patients had 
undergone one or more prior intra-
cranial procedures and are consid-
ered a separate group. 

Of the patients with either no prior 
treatment or for whom treatment was 
limited to peripheral procedures, 
90% were considered as having good 
results (Table 2). The patients in the 
fair or poor category were actually 
relieved of tic douloureux but are 
considered as having less favorable 
results because of the presence of 
paresthesias following the proce-
dure . 

Treatment was less successful in 
those patients who had undergone 
prior intracranial surgery. Nine of 
these 13 were relieved of tic pain, but 
four were considered as having poor 
results. Of these, three were consid-
ered as having poor results because it 
was not possible to achieve a satisfac-
tory lesion and relieve their pain. 
One was considered as having a poor 
result because of postoperative pares-
thesias. 

When all patients are considered as 
a group (Table 3), 45 of the 53 (85%) 
were relieved of pain and pleased 
with the result. Two patients (4%) 
were considered as having fair results 
because of minor paresthesias, even 
though they were relieved of pain. 

Vol. 44, No. 3 

Table 1. Location of trigeminal 
neuralgia 

No. of patients 

V, 1 
V2 13 
V3 9 
V 2 v 3 19 
V t v 2 6 
VxV2V 3 5 

Table 2. No prior intracranial 
surgery 

No. of patients Percent Result 

36 90 Good 
2 5 Fair 
2 5 Poor 

40 

Table 3. Percutaneous 
thermocoagulation in 53 patients 

No. of patients Percent Result 

45 85 Good 
2 4 Fair 
6 11 Poor 

53 

Six of the 53 (11%) were considered 
as having poor results, because either 
the procedure failed (3) or severe 
paresthesias were present (3). 

In five patients, early repeat proce-
dures were required to achieve a sat-
isfactory lesion. In certain patients, a 
repeat procedure is actually antici-
pated. This is because we feel that the 
optimal lesion is one which produces 
minimal sensory loss. Thus , in a few 
patients, when at operation doubt ex-
ists whether an adequate lesion has 
been produced, it is our practice to 
discontinue the procedure and re-
peat it if postoperative observation 
reveals that the tic douloureux has 
not been eliminated. Of the total 
number of patients in the series, four 
have had late recurrences and re-
quired repeat procedures. 

Complications of the procedure 
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Table 4. Complications of 
percutaneous coagulation 

No. of pa-
tients 

Anesthesia do lorosa 3 
Keratitis 1 
Decreased cornea l r e f l ex 21 
Minor pares thes ias 5 
Bilateral analgesia 1 

are listed in Table 4. There have been 
no deaths in this series and no in-
stance of serious neurologic deficit. 
The most serious complication is an-
esthesia dolorosa, which has been 
noted in three patients. This compli-
cation has also been observed in pa-
tients who have undergone operative 
section of the nerve. Minor paresthe-
sias which did not disable the patient 
were noted in five. Decreased corneal 
reflex, noted in 21 patients, was not a 
serious deficit except in one patient 
in whom a corneal ulcer ultimately 
developed which was successfully 
treated. 

The patient with bilateral analgesia 
had previously undergone surgical 
section of the contralateral trigeminal 
nerve for tic douloureux. We have no 
instance of extraocular muscle palsy 
and no instance of puncture of the 
carotid artery, complications which 
have been reported elsewhere.2 '5 

Of the two patients with multiple 
sclerosis, one patient had a good re-
sult, but pain recurred in the other 

patient despite repeat procedures. 
The patient with intractable pain 
f rom carcinoma had only short-term 
relief. 

Summary 

Our experience suggests that per-
cutaneous trigeminal thermocoagula-
tion is an effective and safe treatment 
of trigeminal neuralgia. It has a suc-
cess rate of 90% in previously un-
treated patients, and is effective even 
in those patients who have under-
gone prior intracranial surgery. An 
open surgical procedure is avoided 
and there is a relatively low complica-
tion rate. 
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