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Percutaneous Trigeminal Ganglion Compression for the
Treatment of Trigeminal Neuralgia: Report of Two Cases
Jyi-Feng Chen, MD; Shih-Tseng Lee, MD; Tai-Ngar Lui, MD; Chieh-Tsai Wu, MD
Percutaneous trigeminal ganglion compression for the relief of trigeminal neuralgia is a
technically simple, non-painful procedure, carried out under brief general anesthesia. The
patients could tolerate well during the treatment. The operation successful rate is high, and
the procedure can be repeated at the next day if the symptom was not relieved. The procedure, in the present, is the first choice for those trigeminal neuralgia patients who are poor
medical risks, those who are above the age of 65, those with demyelinating disease, and
those who are unwilling to accept the increased risk of a posterior fossa craniectomy. We
have successfully performed this procedure for two recurrent trigeminal neuralgia patients
without any surgical complication. We propose this surgical treatment algorithm for trigeminal neuralgia patients who are not able to tolerate the medical treatment.
(Chang Gung Med J 2002;25:122-7)
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T

he percutaneous trigeminal ganglion compression (PTGC) technique for the treatment of
trigeminal neuralgia was introduced in 1978 and
published in 1983 by Mullan and Lichtor.(1) This
procedure was originally recommended when other
techniques failed to relieve trigeminal pain. More
recently, PTGC has been widely indicated for the
treatment of a great variety of facial pain, due to its
simplicity and safety.(2) In this study we present our
experience with PTGC, review the literature and
suggest appropriate guidelines for the use of the various surgical procedures available to deal with
trigeminal neuralgia.

CASE REPORT
Case 1

This 65-year-old woman had suffered from right

V3 trigeminal neuralgia for many years. The initially medical treatment with carbamazepine only partially relieved the patient's symptoms. She underwent a right retromastoid craniectomy with
microvascular decompression operation at our hospital two and half years ago. Post-surgically, the pain
subsided. Unfortunately, over recent months, the
right facial pain has reappeared. The symptoms
appear to be mainly focused upon the right V2
branch of the facial nerve, and are somewhat different to what they were prior to surgery. The medical
treatment was not effective. Further surgical intervention was advised, but the patient was afraid of the
craniectomy procedure and rejected it. We thus
decided to perform PTGC for the patient.
Case 2

This 35-year-old man had suffered from left V2
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and V3 trigeminal neuralgia for 4 years. The prescribed medical treatment only served to lessen the
pain. The patient received left retromastoid craniectomy with microvascular decompression at another
hospital, although the symptoms did not subside subsequent to surgery. Eight months ago, he underwent
the Gamma-knife radiosurgery procedure on the
trigeminal ganglion, but the pain remained, the procedure clearly failing. He visited our clinic and the
risk of all surgical procedures was clearly explained
to the patient. The patient decided to undergo the
PTGC technique.
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the foramen ovale is to be avoided. A No. 4 Fogarty
catheter with its fine steel stylet is introduced until
10 to 15 mm of the catheter lies beyond the needle
tip (Fig. 2). Mild resistance is usually encountered
before entry into the cave. Following stylet withdrawal, the balloon is inflated with Omnipaque

Operative procedures

The surgical procedures for PTGC are performed under general anesthesia with intra-tracheal
intubation. The patient is placed in the supine position, with slight extension of the neck and thorax.
We adopted and modified the procedure as first
described by Mullan and Lichtor in 1983.(1) In our
version of the surgical procedure, we used a C-arm
intensifier fluoroscope and stereotactic Navigator
system for localization. The point of entry into the
skin is 2.5 cm external to the angle of the mouth. A
14 gauge catheter is initially advanced parallel to the
sagittal plane in order to avoid transfixion of the oral
mucosa, the catheter then being redirected under fluoroscopic guidance until the foramen ovale is
entered (Fig. 1). Penetration beyond the margins of

Fig. 1 Oblique radiograph of the skull showed the catheter
was just engaged in the foramen ovale of the patient 1.

Fig. 2 Lateral radiograph of the skull showed the stylet was
in the Meckel's cave of the patient 1.

Fig. 3 Lateral radiograph of the skull showed the inflated
balloon in the cave and began to herniate through the porus of
the patient 1.
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water-soluble contrast medium under lateral fluoroscopic control until it begins to emerge proximate to
the posterior fossa. The shape and position of the
balloon are checked with respect to neighboring
bone landmarks (eg clivus, sella, and petrous bone).
If balloon placement is not correct, the balloon is
immediately deflated and the catheter is repositioned
until the ideal pear-shape appearance is achieved
(Fig. 3). Use of an anteroposterior fluoroscope may
help to define the location of the balloon when its
shape is not deemed fully typical from the lateral
projection. Following ganglion compression for one
minute, the contrast medium is aspirated, the catheter
is withdrawn, and the puncture site is compressed
manually for 10 minutes. Since functional localization is not needed, the procedure is usually completed within 15 minutes. Patients are typically discharged the day after surgery.

RESULTS
For these 2 patients, the symptoms completely
subsided subsequent to the completion of surgery. A
mild dysesthesia was noted over the affected areas
for both these patients, although no anesthesia-associated complications were apparent, and paresis of
the masticatory muscles was not obvious. There was
no other complication for these 2 patients, both of
whom were very satisfied with their surgical procedure. The procedures were totally pain-free for both
patients, they both being discharged the day following surgery. At the 6 months follow-up, the patients
were both pain-free and without any complication.
For both, the sensation of numbness had vanished
within 3 months.

DISCUSSION
Trigeminal neuralgia is a very troublesome disease. At present, many surgical procedures are available for the relief of drug-refractory trigeminal neuralgia. The ideal operation appears to be microvascular decompression, since it would appear to elucidate the cause(s) of essential trigeminal neuralgia for
the majority of patients and, also, because it can
abolish pain with little or no loss of facial sensation.
Having said this, however, this procedure still
demonstrates appreciable drawbacks. In the reported
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literatures,(3-6) a mortality of about 1 percent has been
reported, post-operative complications have not all
been negligible, and the incidence of trigeminal
nerve damage has been reported to be significant.
Trigeminal neuralgia is not a lethal condition, nor
does it cause neurological deficits. In our opinion,
there is no justification for exposing patients to such
dangers when there are effective and safe therapeutical alternatives available, these including percutaneous procedures, which may also be advantaged by
producing only slight sensory damage.
Of the percutaneous procedures, the most widely used are controlled differential thermocoagulation,
and glycerolization of the trigeminal cistern, and the
above-reported trigeminal ganglion compression procedure. Thermocoagulation is more difficult for the
first and the second branches of the trigeminal
nerve.(3,7) During the thermocoagulation surgical procedure, patients may feel quite to very uncomfortable
and this may induce a very elevated blood pressure
level. Furthermore, this surgical procedure may
result in a remarkable sensory deficit initially, that,
as longitudinal neurophysiological studies have
shown, is likely to improve more slowly and less
completely than that elicited by trigeminal ganglion
compression surgery. Glycerolization causes severe
pain and discomfort during the procedure.
Furthermore, glycerolization is not easy to perform
and maintain two chemicals within the trigeminal
cistern for a period of time. We found the failure
rate to be high and the relapse rate was higher than
for the other methods, this conclusion being supported by other workers.(8,9)
The trigeminal ganglion compression technique
is technically simple and it causes only mild sensory
loss for the majority of cases. Under general anesthesia, the procedure is totally pain free. The
patients could tolerate well during the whole procedure without discomfort. The operation time, admission days, and the cost are less than the traditional
craniectomy procedure. The wound is about 2 mm
over the cheek and there is no pain from the operation wound. Furthermore, the procedure demonstrates a high immediate pain-relief rate, the reported
immediately successful rate is above 95%.(10-12) If the
symptom was not relief immediately after the operation, the procedure can be repeated at the next day.
The long-term recurrence rate was the same as
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craniectomy procedure, the reported 5 years recurrence rate was 20%,(10,12) and the 10 years recurrence
rate was 30%.(10-12) The complication due to the procedure was less than 1%.(10,12,13) The procedure is not
selective, however, it being impossible to restrict
compression to a single division of the nerve. After
the successful operations, all the patients were immediately relieved of their neuralgia and all developed
mild to moderately ipsilateral hemifacial numbness.
The strength of the masseter muscle was also almost
invariable decreased, and the patients felt malocclusion. These symptoms were well tolerated, and were
progressively diminished with time.
In spite of the technical ease of execution of the
procedure, PTGC may pose some particular problems. Entering the foramen ovale is usually quick
and simple, but on occasion, we have noted venous
or arterial bleeding through the surgical cannula.
Venous bleeding emerging from an appropriately
located needle may arise due to the penetration of a
venous sinus crossing the foramen ovale(14) although
this result does not necessarily complicate the course
of the surgical procedure. Further, arterial bleeding
may arise as a result of damage being incurred by the
carotid artery or an accessory meningeal artery traversing the foramen ovale. Such puncturing of the
carotid artery may arise when the needle is directed
anteriorly and medially into the area of the cavernous
sinus, the risk being greater for patients with a primitive foramen lacerum medius, this consisting of a
fusion of the foramen ovale with the foramen
lacerum.(15,16) The bony wall separating the trigeminal
nerve from the carotid artery may be paper-thin for
some patients, or, on occasion, absent altogether.(17)
A tortuous carotid artery may pass directly over the
foramen ovale, making it virtually impossible to
reach the trigeminal ganglion without puncturing the
artery.(18) When arterial bleeding occurs, the procedure is best terminated at that stage and repeated on
the following day. Escape of cerebrospinal fluid
(CSF) from the catheter indicates that its tip lies
beyond the foramen margins but dose not necessarily
mean that it is in Meckel's cave; CSF may flow from
the subtemporal subarachnoid space into the
catheter. (19) The exact positioning of the Fogarty
catheter should be examined by fluoroscope during
the procedure.
In summary, we propose the following surgical
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treatment algorithm for trigeminal neuralgia. First
and foremost in the treatment of trigeminal neuralgia, it is of great importance for the clinician to be
certain of the accuracy of the diagnosis.(3-7) Other
types of facial pain may mimic trigeminal neuralgia
and can thus lead to the incorrect diagnosis, which
will then result in inappropriate treatment, and, ultimately, failure of treatment. Once the diagnosis has
been established, all patients should undergo a trial
of medical therapy. Failure to respond to medical
therapy should encourage the clinician to carefully
reassess the diagnosis. All patients also should
undergo appropriate imaging studies (brain computer
tomograph with enhancement or brain magnetic resonance imaging scan), preferably by a magnetic resonance imaging scan, to rule out possible mass
lesions in the cerebellopontine angle, and/or
demyelinating plaque associated with MS, and/or
vascular malformation.
Trigeminal neuralgia patients who are poor
medical risks, those who are above the age of 65,
those with demyelinating disease, and those who are
unwilling to accept the increased risk of a posterior
fossa craniectomy, should be treated with this percutaneous trigeminal ganglion compression procedure.(10) The trigeminal ganglion compression procedure is indicated for all patients of typical trigeminal
neuralgia. For patients with posterior fossa lesion
causing the trigeminal neuralgia, the focus of treatment should be on the primary lesions. The percutaneus trigeminal ganglion compression can be performed for palliative pain relief. If these procedures
cannot completely relieve the symptoms, repetition
is appropriate. For younger patients and those who
are not in the previously described groups, the
authors suggest the Jennata microvascular decompression technique,(20) as it reveals a low relapse rate.
If the procedure is unsuccessful or if the recurrence
of symptoms that cannot be controlled medically
develops, the trigeminal ganglion compression procedure would be an appropriate next step.

REFERENCES
1. Mullan S, Lichtor T. Percutaneous microcompression of
the trigeminal gnaglion for trigeminal neuralgia. J
Neurosurg 1983;59:1007-12.

Chang Gung Med J Vol. 25 No. 2
February 2002

126

Jyi-Feng Chen, et al.
PTGC for trigeminal neuralgia

2. Jeffrey A, Brown JA, Gouda JJ. Percutaneous balloon
compression of the trigeminal nerve. Neurosurg Clin
North Am 1977;8:53-62.
3. Lunsford LD, Apfelbaum RI. Choice of surgical therapeutic modalities for treatment of trigemninal neuralgia:
microvascular decomrpession, percutaneous retrogasserian hermal, or glycerol rhizotomy. In Little JR, ed.
Clinical Neurosurgery, Baltimore, MD; Williams &
Wilkins, 1984:319-33.
4. Apfelbaum RI. Advantages and disadvantages of various
techniques to treat trigeminal neuralgia. In: Rovit RL,
Murali R, Jannetta PJ, eds. Trigeminal Neuralgia.
Baltimore, MD: Williams & Wilkins, 1990:239-50.
5. Burchiel KJ, Steege TD, Howe JF. Comparison of percutaneous radiofrequency gangliolysis and microvascular
decompression for the surgical management of tic
douloureux. Neurosurgery 1981;9:111-9.
6. Ferguson GG, Brett DC, Peerless SJ. Trigeminal neuralgia: a comparison of the results of percutaneous rhizotomy and microvascular decompression. Can J Neurol Sci
1981;8:207-14.
7. Apfelbaum RI. A comparsion of percutaneous radiofrequency trigeminal neurolysis and microvascular decompression of the trigeminal nerve for the treatment of tic
douloureus. Neurosurgery 1977;1:16-21
8. Arias MJ. Percutaneous retrogasserian glycerol rhizotomy for trigeminal neuralgia. A prospective study of 100
cases. J Neurosurg 1986;65:28-31.
9. Lunsford LD, Bennett MH. Percutaneous retrogasserian
glycerol rhizotomy for tic douloureus: Part 1. Technique
and results in 112 patients. Neurosurgery 1984;14:424-30.
10. Lichtor T, Mullan JF. A 10-year follow-up of percutaneous microcompression of the trigeminal ganglion. J

Chang Gung Med J Vol. 25 No. 2
February 2002

Neurosurg 1990;72:49-54.
11. Abdennebi B, Bouatta F, Chitti M, Bougatene B.
Percutaneous balloon compression of the gasserian ganglion in trigeminal neuralgia. Acta Neurochir 1995;
136:72-4.
12. Fraioli B, Esposito V, Guidetti B, Cruccu G. Treatment of
trigeminal neuralgia by thermocoagulation, glycerolization, and percutaneous compression of the gasserian ganglion and/or retrogasserian rootlets: long-term results and
therapeutic protocol. Neurosurgery 1989;24:239-45.
13. Lobato RD, Rivas JJ, Sarabia R, Lamas E. Percutaneous
microcompression of the gasserian ganglion for trigeminal neuralgia. J Neurosurg 1990;72:546-53.
14. Henderson WR. The anatomy of the gasserian ganglion
and the distribution of pain in relation to injections and
operations for trigemninal neuralgia. Ann R Coll Surg
Engl 1965;37:346-73.
15. Sekhar LN, Heros RC, Kerber CW. Carotid-cavernous fistula following percutaneous retrogasserian procedures.
Report of two cases. J Neurosurg 1979;51:700-6.
16. Sondheimer FK: Basal foramina and canals. In Newton
TH, Potts DG, eds. Radiology of the Skull and Brain, vol.
1, St Louis: CV Mosby, 1971:287-347.
17. Harris FS, Rhoton AL Jr. Anatomy of the cavernous
sinus-- a microsurgical study. J Neurosurg 1976;45:16980.
18. Wepsic JG. Complications of percutaneous surgery for
pain. Clin Neurosurg 1976;23:454-64.
19. Hakanson S. Transoval trigeminal cisternography. Surg
Neurol 1978;10:137-44.
20. Taarnhoj P. Decompressionof the poserior trigeminal root
in trigeminal neuralgia: a 30-year follow-up review. J
Neurosurg 1982;57:14-7.

127

95%
(3

)

(< 1%)

(طܜᗁᄫ 2002;25:122-7)

“ł' ‹ ' ´ |
¥x¥_|ˇ
‚£fl«‚g¥~‹
90ƒ~1⁄º3⁄Ø¡F– ¤ ¥Z‚ ¡G¥` Œ
¤ ⁄ ⁄Ø·`¡G¥` Œ
fl`¤œ' ƒL¥»‡B¡G§ı¥ …W´ fiv¡A“ł' ‹ ' ´ |
(03)3285818; E-mail: yun0710@cgmh.org.tw

90ƒ~6⁄º13⁄Ø¡C
‚£fl«‚g¥~‹ ¡Cfi ¶Ø¿⁄

333 t⁄s¶m·_¿‡

5‚„¡C Tel.: (03)3281200´ 2119; Fax:

