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Abstract
Refractory trigeminal neuralgia may be source of heavy discomfort and disability for patients with pitiful quality of life. 
Trigeminal thermocoagulation by radiofrequency is helpful to provide a good outcome and better life. To report and assess 
our experience and to determine outcome of quality of life of patients after a percutaneous trigeminal thermocoagulation. 
Joint study both retrospective to analyse patients files admitted for a trigeminal thermocoagulation procedure from 2004 
till 2015 and a prospective analysis with a questionnaire on quality of life before and after treatment; also use of scales to 
transcribe data and compare them to literature: Barrow Neurological Institute Pain Intensity Score (BNI-PS) and Facial 
Numbness Scale (FNS), modified Rankin Scale (mRS) and Excellent-Good-Fair-Poor Categorical Scale (EGFP). We have reg-
istered 52 procedures of 42 patients in 12 years. The sex ratio was 2/3 and the mean age 70 years. The preoperative BNI-PS 
was of V for 78.57% patients and the postoperative of III for 76.2%. The postoperative BNI-FNS was of I-II for 66.7% cases. 
Surgical results were excellent in 64.28%, using EGFP. We noticed 64.28% of repeat surgery with an average period of re-
peat surgery of 3.4 years. Thermocoagulation is useful in elderly more concerned by trigeminal neuralgia. The quality of life 
is improved up to 88% of patients according to International Association for Study of Pain. Trigeminal thermocoagulation 
may restore best quality of life especially the elderly, its recurrent repetitiveness is helpful for its efficiency.

Keywords
Thermocoagulation, Trigeminal neuralgia, Percutaneous electric nerve stimulation

Introduction
The idiopathic and drug-resistant trigeminal neural-

gia is a paroxysmal facial pain which can cause acute and 
recurrent discomfort and disability. This pain is severe 
enough to affect the quality of life of each patient suffer-
ing from it [1], the latter reporting his painful experience 
quite often heavy. In addition, recommended first-line 
therapies (Carbamazepine and Oxcarbazepine, or Pheny-
toin, Gabapentin, Baclofen) quickly become useless for 
those patients, who will finally decline these treatments 
[2]. Trigeminal neuralgia became refractory after less of 
efficacy from 80 down to 50% in few years of use of con-
ventional agents by auto-induction [2].

This affection mostly concern elders, justifying the 
use of non-invasive methods [3], apart from the surgical 
gold standard approach.

The radiofrequency thermocoagulation of the trigem-
inal ganglion and root is a percutaneous approach 
worked out by Wall and Sweet [4]. It is one of the most 

used surgical procedure [1] and for over twelve years of 
common practise in Neurosurgery department of Ami-
ens-Picardie teaching hospital. The several clinic inter-
ests of this technique and fewer papers about post-thera-
peutic quality of life led on this research work.

Objectives
To report and assess our experience and to determine 

outcome of quality of life of patients after a percutaneous 
trigeminal thermocoagulation.
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Materials and Methods
We proceeded of a retrospective study of patients 

files admitted for a trigeminal thermocoagulation proce-
dure from 2004 till 2015, performed by the same surgeon 
with the same technique. This due to surgeon experience 
and to most elder patients who may not support a heavy 
surgery or anaesthesia for a neurovascular decompres-
sion. The procedure was of a thermolysis focused on the 
trigeminal nerve branches affected by a targeted radiof-
requency around 65-85 Hertz in 30-45 seconds, after a 
percutaneous puncture of the foramen ovale with radio-
logic control and short general anaesthesia. The frequen-
cy was modulated to the pain level of the patient.

A prospective analysis was secondary done through a 
personal questionnaire sent to patients homes or filled by 
them during a recent admission, as well as a consent form 
letter signed by some others to dispel any ethic doubt. 
In addition to the standard numerical pain scale, clin-
ical items resulting from this questionnaire expressing 
quality of life before and after procedure were therefore 
selected: Facial numbness/dysesthesia, pain, primary 
needs (eat, drink, laugh, sleep), autonomy/socio-profes-
sional habits (Annexe). The experience of the trigeminal 
neuralgia was related by patients in their own words in 
this questionnaire, and collected similarly as in the Mac 
Gill Pain Questionnaire [5]. Some scales were used to an-
alyse and transcript those quality of life factors: Barrow 
Neurological Institute Pain Intensity Score (BNI-PIS) and 
Facial Numbness Scale (BNI-FNS), modified Rankin Scale 
(mRS), and Excellent-Good-Fair-Poor Categorical Scale 
(EGFP-CS), Quality-Adjusted Life Year (QALY). Finally 
data were compared to the literature.

Results
Fifty-six (56) procedures were registered in 12 years 

that is 4.6 per year, representing a cohort of 42 patients 
brought together. They were 26 females and 16 males (sex 
ratio = 2/3). The mean age was 70 years with extremes 
of 40 and 88. The mean of preoperative pain scale was 
9.6/10 compared to 2.2/10 of mean postoperative, with 
variable stages of preoperative discomfort or disability 
(Table 1).

The magnetic resonance imaging (MRI) was done in 
all cases. None morphologic lesion was found in 38 cases 
(90.47%) suggesting the idiopathic form of the trigemi-
nal neuralgia.

Expressions used by patients to describe their daily life 
before surgery were: “It is unliveable”, “It is suicidal”, “I am 
like a vegetable”, “I am as electrocuted”, “I cry all the time”, “I 
cannot well speak, laugh, eat or drink”… BNI-PIS helped to 
transcribe these different items: V (severe pain, no relief) for 
almost 4/5 patients (78.57%) and IV (pain not adequately 

controlled with medication) for (21.43%). The postopera-
tive semiology was as: “reviviscence”, “revival”, “goodness”, 
“deliverance”. The postoperative BNI-PIS was III (some 
pain, adequately controlled with medication) (76.2%), II 
(occasional pain not requiring medication) (14.28%) and 
9.52% not specified. We also used BNI-FNS: I-II (No or Not 
bothersome facial numbness) (66.7%), III (somewhat both-
ersome facial numbness) (23.8%) and 9.52% non-specified. 

Table 1: Clinical preoperative features.

Clinical items Size Percentage (%)
Laterality Left 18 42.85

Right 21 50
Bilateral 3 7.14
V2V3 22 52.38
V2V1 3 7.14

Topography V2 11 26.2
V3 6 14.28
> 10 5 11.9
10 11 26.2

Pain scale (on crisis) 9 13 30.95
8 6 14.28
Non Specified 7 16.66
6 17 40.47

Pain scale (out of crisis) 5 10 23.8
≤ 4 6 14.28
Non Specified 9 21.42

Number of specific 
drugs used before

1* 9 21.42
2 21 50
≥ 3 12 28.57

*Few patients were intolerants to specific drugs as Carbamaze-
pine and the neuralgia were refractory to the substituent drug.

Table 2: Groups of patients as quality of life.

Quality of life scales Sizes Percentages 
(%)

Preoperative BNI-PIS V 33 78.57
IV 9 21.43

Postoperative BNI-PIS I 6 14.28
II 21 50
III 11 26.2
IV 1 2.38
Non-Specified 3 7.14

Postoperative BNI-FNS I 18 42.85
II 12 28.57
III 8 19.04
IV 1 2.38
Non-Specified 3 7.14

mRS 0 9 21.42
1 11 26.2
2 15 35.7
3 6 14.28
4 1 2.38

EGFP-Scale Excellent 27 64.28%
Good 7 16.7
Fair 5 11.9
Poor 1 2.38
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thors, pain appears more often on the right side [6,9]. In 
our study, we observed a relative fairness of sides (21/18); 
that is of 39 unilateral forms (92.85%) and 3 bilateral oth-
ers (7.14%); quite similar as noticed by Jin, et al. (5.6% of 
bilateral forms and 94% of unilateral forms) [8]. Thereof 
found however 5.6% of V2V3 associated location of pain 
[8], rate much lower than our results (52.38%) (Table 1), 
either for Tang, et al. in Beijing who founded 32.8% [7].

This percutaneous trigeminal approach is a proce-
dure which has the benefit of simplicity and fewer side 
effects [6,9], providing effective pain relief as the two 
other percutaneous procedures for trigeminal neuralgia 
(Glycerol Rhizotomy, Balloon Compression) [10]. Thus 
it is especially useful in elder patients, population more 
often concerned by trigeminal neuralgia, and whom ini-
tial medical status is particular, as noticed in our practise 
since a dozen of years. One of its several advantages is 
the possibility to be performed in emergency in painful 
stroke. Active collaboration of the patient during the 
procedure guarantees its rightness, except that for effi-
ciency, this method needs to be repetitive. For Zakrzews-
ka JM, et al. other interests are avoidance of endotracheal 
anaesthesia, short hospitalization, successful short-term 
results and low morbidity rates [1].

The procedure was repeated once, twice or thrice 
times during the study and patients were therefore ad-
dressed to radiosurgery after 3 repeated procedures 
(16.7%). Fouad W in Alexandria shifted 28.5% of pa-
tients to other surgery modalities after one year of fol-
low-up [10]. Nearly 85% of patients were repeated dur-
ing radiofrequency thermocoagulation in a recent ten 
years study at Beijing [11]; it was of 64.28% in our study 
(Figure 1).

The cure must be performed when appeared paroxys-
mal period in drug-refractory context. During the study 
re-occurrence of pain after cure were sometimes due to 
bilateral topography of neuralgia (3 cases, 7.14%). The 

The mRS was of complete autonomy (mRS 0-1) for 47.6% 
of patients and good autonomy (mRS 2-3) for 35.7%. Using 
EGFP scale, our results were gauged excellent in 64.28%, 
good-fair (satisfactory) in 28.57%, poor in 2.38% and un-
specified in 4.76% (Table 2).

A significant relief of pain after cure was obtained 
immediately in 83.3% of average cases and of 16.7% few 
days later.

The average delay before cure was of 5.12 years. The 
average hospital stay was 5.7 days during our study. The 
mean follow-up was of 5.6 years. Few complications 
all non-infectious were registered (16.6%): Facial hyp-
aesthesia (2), painless-anaesthesia of face (1), chewing 
weakness (1) and facial numbness (3).

In twelve years we registered 27 repeat procedures 
(almost 2.25 per year) for 17 patients in all. That is 
64.28% of repeat surgery with 15 repeated at least 2 times 
(35.71%) (Figure 1). The mean pain-free period corre-
sponded to the average time of repeat surgery which was 
3.4 years. Patients were shifted to the radiosurgery de-
partment from the third or fourth recurrence (16.7%).

One patient (2.38%) was considered treatment failure 
due to persistence of painful paroxysms after surgery and 
repeat surgery. No operative or postoperative mortality 
were registered during the period of study.

Discussion
Our demographic data corroborate the literature, 

in fact the refractory trigeminal neuralgia occurs af-
ter 50-years-old in 3 to 5 patients per year for hundred 
thousand inhabitants with a slight female predominance 
[4,6,7]. Oppositely Jin, et al. founded a clear female pre-
dominance (sex-ratio = 4/11) in a recent study in Seoul 
[8].

The pain topography is part of the semiologic tetrad 
of essential trigeminal neuralgia. According to some au-

         

Figure 1: Repeat procedures.
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pain relief of patients is generally obtained in the follow-
ing hours of procedure. Their outcome and/or recovery 
are assessed several years later. Furthermore in the idio-
pathic trigeminal neuralgia, it is noticed lower skin tem-
peratures on the affected side trigeminal divisions due 
to vasoconstriction, which raise in parallel with the pain 
relief up to equal those of the unaffected side [12].

Percutaneous radiofrequency thermocoagulation allows 
pain control up to 97% promptly and to 58% at 5 years, 
also it is of a somatotopic nerve mapping and selective 
division lesioning [10]. According to the International 
Association for Study of Pain (IASP) the evolvement of 
thermocoagulation by radiofrequency is about 68 to 85% 
after 1 year, 54 to 64% after 3 years and at least 50% af-
ter 5 years [13]. Frequent side effects are also evaluated 
as painful anaesthesia, dysesthesia, sensory loss, corneal 
numbness with a risk of keratitis. The quality of life is 
also improved up to 88% of patients [13,14]. Our results 
were of 64.2% after 5 years with globally 83.3% of auton-
omous patients in terms of quality of life. On the contra-
ry, Abdennebi B, et al. found 67.1% of excellent results at 
1 year and 62% of pain free patients after 16 years, on a 
901 patient’s series in a percutaneous procedure of retro-
gasserian balloon compression [15].

During the study, all patients described a worst qual-
ity of life with annoyance and burnout, much more seen 
in elder persons. Almost four fifth of patients were with 
no pain relief before surgery and the fifth with pain not 
adequately controlled with medication (Table 1). Most of 
them noticed also a significant postoperative course as of 
life or physical factors (Table 2). The post-treatment eval-
uation of quality of life of patients suffering from refracto-
ry trigeminal neuralgia must base itself on quality of pain 
and its triggering mode, two of the four clinical elements 
of diagnosis [4]. Nevertheless physical morbidity and re-
currence rates remain insufficient to gauge outcome of pa-
tients [1]. This assessment requires also good preoperative 
selection of patients eligible to radiofrequency thermoco-
agulation, as it exists an obligate proportionality between 
long term efficacy of this technique and presence of side 
effects [4]. In fact, best therapeutic results are obtained 
with idiopathic neuralgia form [4,8]. The relative long de-
lay before cure (5.12 years) and the 64.28% of repeat sur-
gery noticed in our study corroborate this analysis.

This study is about a postoperative quality of life after 
radiofrequency thermocoagulation, one more within few 
papers about. It is of a real interest, it assesses around 
twelve years of experience especially the outcome of pa-
tients. The plural semiology of refractory trigeminal neu-
ralgia and difficulties inherent in a retrospective study 
limited the analysis. Thus, a codification of the painful 
felt of patients before and after surgery may lead to a use-
ful prognostic classification.

Conclusion
The trigeminal radiofrequency thermocoagulation 

remains an alternative choice to refractory trigeminal 
neuralgia. It may lead to meaningful results such as to 
restore best quality of life especially the elderly, although 
its recurrent repetitiveness is helpful for its efficiency.

However and thus as it is of chronic painful patients, 
psychosocial factors must be included in outcome assess-
ments of patients to ensure for this technique an over 
lasting time.
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