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Reterogasserian anhydrous glycerol injection therapy
in trigeminal neuralgia: observations in 552 patients
S S SAINI

From the Neuro Sciences Centre, All India Institute ofMedical Sciences, New Delhi, India

SUMMARY Five hundred and fifty two patients with trigeminal neuralgia were treated with
reterogasserian anhydrous glycerol injections. Two hundred and twenty four patients (59 1 %) at the
end of two years and eight patients (8 1 %) at the end of six years were free from pain after a single
injection. There was recurrence of pain in 136 patients (27-7%) after one year and in an additional
155 patients (40 9%) after two years. The recurrence was seen earlier in patients who had either a
neurolytic injection or had undergone surgical procedures, compared with those patients who had
been treated with drugs. Complications of injection were few and not incapacitating. The technique
was found to be safe, cheap and effective in treating trigeminal neuralgia, and is recommended for
centres where there are financial constraints.

The treatment of trigeminal neuralgia has intrigued
the minds and ingenuity of physicians for a long time.
Failure of medical management led to injection of the
sensory root with neurolytic agents and ultimately
surgical rhizotomy. Controlled partial thermocoagu-
lation of the trigeminal ganglion, developed by Sweet
and Wepsic' and Schurmann etal2 has also been
found to be a very effective and safe technique (Men-
zel et al3 and Nugent et al4). Radiofrequency coagu-
lation, however, requires expensive equipment and a
brief period of anaesthesia at the time of making a
lesion.
Anhydrous glycerol injection into the trigeminal

cistern was found to alleviate the neuralgic pain by
Hakanson.s 6 Since then experience with the use of
glycerol has been reported by Saini,7 Lunsford and
Bennett,8 Sweet et al,9 Arias 10 and Beck et al."
The present series comprised of 552 consecutive

patients with trigeminal neuralgia treated with per-
cutaneous reterogasserian glycerol injection into the
trigeminal cistern and is the largest reported so far.
These patients were seen during the period from
March 1979, to August 1986 at the Pain Clinic of The
All India Institute of Medical Sciences, New Delhi.

Method

Anhydrous glycerol was prepared according to the method
described (Saini7). Glycerol (0-2-0-3 ml) was injected
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through a 22 gauge spinal needle into the trigeminal cistern
in the sitting position with neck slightly flexed. Radiological
control using a C-arm image intensifier with a two frame
memory was used to confirm position of the needle tip. The
position of the head was maintained for at least I hour, after
which the patient was sent home. Glycerol was not with-
drawn after its injection into the trigeminal cistern in any
patient. Patients were followed up 48 hours later and sub-
sequently at intervals of 3-6 months.

Case materials
All the patients were referred by either neurologists or
neurosurgeons after careful clinical evaluation. However,
CT was not done in every case. The majority of the patients
presented in the 3rd to 5th decades of life. There was male
preponderance and the involvement was commoner on the
right side of the face (table 1). Therapy given before the
injection of anhydrous glycerol is listed in table 2.

Results

Four hundred and sixty nine patients were followed
regularly for periods ranging from I to 6 years. Eighty
three patients were lost to follow up and were
excluded from the analysis. Two hundred and twenty
four patients (591 %) at the end of two years and 29
patients (17 4%) at the end of 5 years werc symptom
free (table 3). For patients with recurrence of symp-
toms, injection with anhydrous glycerol was repeated,
and up to three injections were tried before the patient
was treated with radiofrequency coagulation. A total
of 18 patients (3-8%) only who had partial or no
relief, were treated with radiofrequency coagulation.
It was observed that the recurrence of pain was earlier
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Reterogasserian anhi drous glycerol injection therapv in trigeminal neuralgia
Table I Age, sex ant painidistribution

Age inl T N'o o/'pal/el/ts

20-30 26
31-40 104
41-50 210
S I60 96
61 + 116
Male Femrale 364 188
Right Letft 368 184

if either the glycerol was not freshly prepared or the
patient had becn injected with alcohol or phenol or
had undergone radiofreq uency coagulation and/or
surgical rhizotomy earlier. The frequency of recur-
rence in previously untreated patients was much
lower than in other paticnts (table 4). Recurrence
within 1 year was seen in only 3-4% previously
untreated patients as compared with 24 3% in the
neurolytic/surgical intervention group. Eight patients
in the previously untreated group were found to be
pain free 6 years after a single injection of anhydrous
glycerol.

Dysaesthesia was complained of in 61 patients and
26 patients developed anaesthesia delorosa. The latter
complication was seen only in patients who had
received eithcr a neurolytic injection or had under-
gone surgical intervention prior to the use of anhy-
drous glycerol. Sixteen patients developed paresis of
the motor component of V3 which recovered com-
pletely within 3-4 months. Impairment of corneal
reflex and keratitis was recorded in 23 patients. No
patient in the previously untreated group developed
dense facial anaesthesia. However, a feeling of heav-

Table 2 Therapy prior to glycerol injection

Therapy No ofpatients

Carbamazepine/diphenyl hydantion 232
Alcohol,,phenol single injection 136

multiple injection 166
Radiofrequency coagulations 12
Surgical rhizotomy 6

Table 3 Folloit Up autel recrr-entee after single injection of
anhYdrous gl;cerol

N o( 'so ithl
DuroHontioti Holl uplt tip patients recurrence 0

L=p to sr 469 130 27-7
2vr 379 55 40 9
3 yr 306 208 67-9
4 yr 244 137 56-1
iSr 166 137 82-5
6vr 98 90 91 8

Not includecd are 83 patients wvhich *-ere lost to follow up.

Table 4 Re(curretice ofneuralgia in treated and prev iousl/
untreated patients

Neurolctic-surgical CA RB DPH
Period( /follow1 up (266) (203)

Up to I yr 114(24/3%) 16(3-4%)
2 yr 96(25.3%) 59(15 5%)
3 yr 168(54-9%) 40(13 0%)
4yr 118(4833%) 19(7-7%)
5 yr 122 (7344%) 15(9 0%)
6 yr 90(918%)

Lost to follow up 54 29

CARB: Carbamazcpine; DPH: Diphenylhydantion.

iness was complained of by most patients. Appre-
ciation of sensation to pin prick was preserved in all
these patients. Fifteen patients developed herpes sim-
plex in the distribution of the 2nd and 3rd divisions
which cleared up within 7-10 days (table 5). No
cranial nerve palsies were noted in any of the patients.

Discussion

Trigeminal neuralgia seems to be associated with
structural abnormalities encroaching upon the tri-
geminal nerve, Gasserian ganglion or the root entry
zone (Calvin et al12). Jannettat3 attributed it to vas-
cular compression by arterial loops but occasionally
by veins. He has shown good results by microvascular
decompression technique. However, this technique is
a major surgical procedure and a number of cases
develop recurrence. The typical features of trigeminal
neuralgia have been explained by Loeser et alt4 on the
basis of their theory of presynaptic inhibition and
reflection sites due to focal changes in the axon
diameter or myelination. Presynaptic depolarisation
can produce generation of an antidromic impulse and
release of neurotransmitter at the A-delta synapse
thus leading to pain perception. It is also believed that
the attack could be terminated by depletion of the
transmitter at the axo-axonic synapse.

It is not clear how anhydrous glycerol acts to
relieve the neuralgic attacks, without producing the
dense anaesthesia which is seen after neurolytic injec-
tions.t But altered sensation in the form of para-
esthesia or partial sensory loss, sluggish corneal reflex
and temporary paresis of the V3 motor component in
some of the patients have been observed in the present

Table 5 Complications

Dysaesthesiae 61
Anaesthesia delorosa 26
V3 motor paresis 16
Keratitis 23
Herpes simplex 15
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series. This finding is consistent with those of
Lunsford et al8 and Beck etal.11 This slight degree of
sensory loss has been well tolerated by the patients in
this series. If the theory of the pain mechanism in
trigeminal neuralgia as proposed by Calvin et al2
and pathophysiological changes described by Loeser
et al4 were true, one could presume that anhydrous
glycerol probably insulates the so called pathological
site on the axonas it has a high dielectric constant
(45 5 at 25°C) making it a poor conductor. This
would prevent the impulse reflection and presynaptic
inhibition.
One hundred and thirty patients in the present

series were below 40 years of age. This is at variance
with the other reported series from the western coun-
tries. It is quite common to see patients suffering from
trigeminal neuralgia below the age of 40 years in
India. A similar age incidence has been reported by
Rao, Dinakar,"6 and Abraham and Chandy."7
The male preponderance may be because a larger

number of male than female patients seek medical aid
in India. Kalyanaraman and Ramamurthy'8 reported
75% of male patients compared with 25% females
suffering from trigeminal neuralgia in their series of
700 patients seen over a period of 20 years.

Complications like dysaesthesia in 4 9%, tempo-
rary V3 motor paresis in 3-4% and herpes simplex in
3-l % patients were not incapacitating and were man-
aged conservatively. However, 26 patients who devel-
oped anaesthesia delorosa complained of discomfort
requiring the use of antidepressents and sedatives.

Although the recurrence rate is high compared with
reported series using other treatment modalities, it is
felt that this technique is simple, cost effective and has
a low incidence of complications. It is certainly the
technique most applicable to third world countries
where the drug treatment is very expensive, the facili-
ties for radiofrequency coagulation or microvascular
decompression are available in only a few centres and
the number of patients is enormous. Further experi-
mental studies are required to ascertain the exact
mode of action of glycerol.
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