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Overview

Trigeminal neuralgia (TN) is a neuropathic

pain disorder involving one or more branches

of the trigeminal nerve and associated with
severe facial pain. Multiple sclerosis patients
with TN often have poor pain control with
conservative medication treatment, which
dramatically decreases the quality of life for these
individuals. [1] Alternative treatment options,
such as Gasserian ganglion glycerol rhizolysis,
radiofrequency thermocoagulation, balloon
compression, and microvascular decompression,
have a greater morbidity rate (0-76.5%
complication rate) and are not usually suitable
for these patients. [2] Stereotactic radiosurgery
(SRS) using Leksell Gamma Knife® is the least
invasive surgical technique for multiple sclerosis-
related TN and has very low morbidity. [3]

In this case, a 39-year-old male patient with

a history of multiple sclerosis had experienced
right-side facial pain for two years. According

to neurological examination, V1, V2, and V3
trigeminal nerve branches were involved. Slight
hypoesthesia was observed in the forehead and
right cheek. Facial pain only partially responded to
conservative treatment, scoring IV on the Barrow
Neurological Institute (BNI) pain intensity scale.
The patient had not received any previous surgical

treatments before stereotactic radiosurgery.

Rationale for Gamma Knife
radiosurgery

Gamma Knife radiosurgery was recommended

as a complementary treatment for this patient
because it is a non-invasive technique with very
low toxicity. [3] It is an effective and very safe
treatment option for TN that results in reasonable
pain reduction, reaching 83%, 71%, and 71% at

one, three, and five years, respectively [4].

SRS treatment of TN requires high irradiation

(> 80 Gy) of a point in the trigeminal nerve

that is close to the brain stem. Gamma Knife
radiosurgery provides superior dose gradients
compared to other irradiation techniques [5],
allowing safe prescription of 90 Gy to the target.

Treatment protocol

We immobilize all TN patients with Leksell G frame
fixation under local anesthesia. No sedation is
required. Stereotactic T1 magnetization-prepared
radio-frequency pulses and rapid gradient-echo
(MP-RAGE) MRl images are used for manual
treatment planning using Leksell GammaPlan®
11.3.2. For trigeminal neuralgia treatment planning
we use a single 4 mm shot approach based on the
best clinical practice of leading European Gamma
Knife centers. The shot is placed 7.5 mm anterior
to the root entry zone (REZ). [6] We use a 90

Gy prescription dose at 100% isodose for all TN
patients. The 90% isodose (81 Gy) should cover the
entire trigeminal nerve with full 4 mm collimator
settings. We strongly avoid sector blocking because
irradiation of a longer portion of trigeminal nerve
increases the risk of late hypoesthesia and has

no significant effect on pain control. [7, 8]

The 32 Gy isodose must not touch the brain stem,

and 0.1 cc volume of it must receive less than 10 Gy.

Figure 1.

Gamma Knife SRS treatment planning using non contrast
enhanced T1 MP-RAGE MRl images.

The Gamma Knife SRS treatment plan for
this patient is shown in figure 1. Gamma
Knife SRS was delivered in a single fraction.
The treatment was tolerated well, and the
patient was discharged the next day.



Results

Seventeen months after treatment, the A control MRI scan showed slight contrast
patient’s quality of life is significantly improved. enhancement in the trigeminal nerve shot
The patient’s pain is well controlled and area (figure 2), visualizing accurate irradiation
medication doses were decreased to infrequent of the target. No acute or late adverse

use of analgesics. The patient’s pain level now radiation effects (ARE) were observed.

scores Il on the BNI pain intensity scale.

Figure 2.

MRI control 17 months after treatment: (Left) treatment plan; (Center) T1 MP-RAGE with contrast
enhancement in shot area after 17 months; (Right) 3D T2-Cube 17 months after treatment.

Conclusions

TN pain alleviation using conservative treatment was not sufficient for this multiple sclerosis patient.
Gamma Knife radiosurgery provided an effective, non-invasive means for us to achieve excellent results,
reducing facial pain significantly from a score of IV to Il on the BNI pain intensity scale. This minimized

the patient’s dependency on conservative treatments and allowed his reintegration into society.

Gamma Knife radiosurgery is less invasive compared to other surgical procedures, providing favorable

pain control and a lower risk of complications for multiple sclerosis-associated TN patients.

Variations of trigeminal nerve length and its proximity to the brain stem require extreme treatment
accuracy. The high accuracy and precision of Gamma Knife radiosurgery, combined with its excellent dose
fall off, provides a safe and effective treatment for TN patients. The non-invasive nature of this treatment
method means that it is less risk-associated for patients with severe comorbidities. In addition, its ability
to spare healthy brain and critical structures allows patients to be retreated with SRS following a

sufficient period of good pain control.

Gamma Knife radiosurgery for trigeminal neuralgia is a clinically proven treatment method with over
88,700 patients treated worldwide*.

*Leksell Gamma Knife Society



()Elekta

We dont just build
technology,
we build hope

Elekta AB Latin America, South America
Box 7593 T +55 11 5054 4550

SE-103 93

Stockholm, Sweden Asia Pacific

T +46 8 587 254 00 T+65 62212322

Turkey, India, Middle East, Africa Japan

T+90 216 4743500 T +81 3 6722 3808
North America China
T+1 7703009725 T +86 10 5669 2800

For further information please contact your local Elekta office.
Details can be found at elekta.com/offices

A clekta.com f /elekta

X @elekta in /company/elekta

elekta.com

LPCNX230926 © The Elekta Group 2023. All Rights Reserved. Elekta and all referenced
trademarks are property of the Elekta Group. Products not available in all markets.

References

1. Pain and multiple sclerosis:
pathophysiology and treatment. Curr
Neurol Neurosci Rep. 2013 Jan;13(1):320.
Solaro C, Trabucco E, Messmer Uccelli M.
doi: 10.1007/s11910-012-0320-5.

2. Trigeminal neuralgia secondary to multiple
sclerosis: from the clinical picture to the
treatment options. 2019 Feb 19;20(1):20.

Di Stefano G, Maarbjerg S, Truini A.J
Headache Pain. doi: 10.1186/510194-019-
0969-0.

[&)]

. Gamma knife radiosurgery for multiple
sclerosis-related trigeminal neuralgia.
Neurology. 2009 Oct 6;73(14):1149-54.
Zorro O, Lobato-Polo J, Kano H,
Flickinger JC, Lunsford LD, Kondziolka D.
doi: 10.1212/WNL.0b013e3181bacfb4.

4. Gamma Knife Radiosurgery for the
Treatment of Trigeminal Neuralgia in
Patients with Multiple Sclerosis: A Single-
Center Retrospective Study and Literature
Review. World Neurosurg. 2021 May;
149:€92-e100. Franzini A, Tropeano MP,
Olei S, De Robertis M, Rossini Z, Attuati L,
Milani D, Pessina F, Clerici E, Navarria P,
Picozzi P. doi: 10.1016/j.wneu.2021.02.074.

5. Stereotactic radiosurgery for multiple brain
metastases: Results of multicenter
benchmark planning studies. Pract Radiat
Oncol. 2018 Jul. 8(4): e212-e220. Eaton DJ,
Lee J and Paddick, I. doi: 10.1016/j.
prro.2017.12.011.

6. Prospective controlled trial of gamma
knife surgery for essential trigeminal
neuralgia. J Neurosurg. 2006;104:913-924.
Régis J, Metellus P, Hayashi M,

Roussel P, Donnet A., Bille-Turc F.
doi: 10.3171/jns.2006.104.6.913.

7. The relationship of dose to nerve volume
in predicting pain recurrence after
stereotactic radiosurgery in trigeminal
neuralgia. J Neurosurg 2018;128:891-896.
Wolf A, Tyburczy A, Ye JC, Fatterpekar G,
Silverman JS, Kondziolka D.
doi: 10.3171/2016.12.NS161862.

8. Does increased nerve length within the
treatment volume improve trigeminal
neuralgia radiosurgery? A prospective
double-blind, randomized study. Int J
Radiat Oncol Biol Phys 2001;51:449-454.
Flickinger JC, Pollock BE, Kondziolka D,
Phuong LK, Foote RL, Stafford SL, et al.
doi: 10.1016/50360-3016(01)01606-6.



