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Typical trigeminal neuralgia associated with brainstem white
matter lesions on MRI in patients without criteria
of multiple sclerosis
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Abstract
Introduction Although compression of the trigeminal nerve
by a vascular loop is thought to be the most common cause
of trigeminal neuralgia (TN), other aetiologies, such as
multiple sclerosis or brainstem infarction may be associated
with this disorder. MRI may detect lesions different from
vascular loop compression of the trigeminal nerve that may
be related to TN.
Patients and methods The pre-operative MRIs of 68
patients without the diagnosis of multiple sclerosis who
were operated for typical TN between 1998 and 2003 were
retrospectively reviewed Four of these showed hyperintense
lesions in the pons on T2 MRI sequences. No patient had
prior surgery. These four patients underwent different
operations for the control of pain but in two of them only
ablative procedures were effective
Discussion Although it is uncertain whether the occurrence
of TN in our patients may be attributed to the brainstem
abnormalities seen on MRI, the presence of these lesions
appears to be the most convincing explanation for the
occurrence of pain. We believe that, in the presence of such
imaging changes, a destructive procedure should be
regarded as the elective surgical treatment in patients
presenting with typical TN with or without apparent
vascular loop compression of the trigeminal root.
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Introduction

Typical trigeminal neuralgia (TN) is characterised by recur-
ring attacks of lancinating pain in the distribution of one or
more branches of the trigeminal nerve, usually provoked by
sensory stimulation within the facial territory. The most
common aetiology is compression of the trigeminal root by
an overlying artery or vein, which is found in 80–90% of
patients [18]. The presence of brainstem lesions on MRI
associated with multiple sclerosis (MS and infarction in the
pons has been described in patients with TN. Brainstem
demyelinating plaques associated with MS have been
commonly reported as a cause of typical TN [9, 12].
Brainstem ischaemia has been occasionally seen in patients
with atypical facial pain, but to our knowledge, only six
patients with typical TN showing infarction in the pons have
been reported [1, 5, 10, 16, 20, 24]. We are presenting
another four patients with typical TN, who had no diagnostic
criteria of MS, but showed small lesions in the dorso-lateral
region of the pons which were most likely to be of ischaemic
origin. We hypothesise on the possible pathophysiology of
pain in these patients and analyse their clinical course
following ablative or decompressive surgical procedures on
the trigeminal root ganglion.

Patients and methods

Between January 1998 and December 2003, 70 patients
with the diagnosis of typical TN underwent surgical
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procedures at our unit. All patients were evaluated by
neurologists of this hospital and had MRI studies prior to
surgery. After excluding two patients with the diagnosis of
MS following McDonald’s criteria [19], we reviewed the
MRI studies of the remaining 68 patients and found four in
whom a hyperintense lesion was present in the dorso-lateral
area of the pons on T2 MRI sequences.

Patient 1

This 62-year-old woman had been suffering from lancinant-
ing facial pain, distributed over the territory of the left V1
and V2 trigeminal branches for 12 years. Paroxysmal pain
was typically triggered by chewing or light touching of the
affected area, but also developed spontaneously. Paroxysms
lasted about 30 seconds and then displayed a refractory
period for variable quantums of time. Carbamazepine was
very effective initially, but the patient’s low tolerance to
increased doses eventually limited its value. Other medi-

cations were also used, but with limited effect, and she was
sent to our department for neurosurgical treatment.

A 3D-FSE-T2 MRI sequence (Fig. 1) did not show
definite vascular compression of the trigeminal root, but
disclosed a 5×5 mm hyperintense lesion in the left dorso-
lateral area of the pons, close to the zone where both the
trigeminal tract and nucleus are located.

In view of the limitations of medical treatment and the
absence of vascular compression in the root entry zone on
MRI, we performed a percutaneous microcompression of
the Gasserian ganglion. Immediately after the procedure the
patient experienced complete pain relief, presenting light
facial hypoaesthesia and maseteric weakness. She continues
free of pain 3 years after surgery.

Patient 2

A 61-year-old man presented with paroxysmal facial pain
distributed over the territory of the left V3 trigeminal

Fig. 1 On 3D FSE T2, a
5×5 mm hyperintense lesion
suggestive of infarction at the
dorsolateral zone of the pons
can be observed. The height of
the lesion is 4.8 mm, and the top
is at the level of the trigeminal
entry. No vascular compression
can be seen at the trigeminal
root entry zone
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branch for 5 years. The pain, which had electrical
characteristics, was triggered by light touching of the jaw
and lasted a few seconds. Various medications including
Carbamazepine were used but their efficacy became
progressively limited.

On the 3D–FSE–T2 MRI sequences vascular compres-
sion of the trigeminal root was observed together with a
hyperintense lesion in the left dorso-lateral area of the pons.
Multiple ischaemic lesions in both cerebral hemispheres
were also seen on MRI.

The patient underwent a vascular microdecompression in
which an anterior inferior cerebellar artery loop compress-
ing the trigeminal nerve root was observed. Unfortunately,
the pain was unchanged following surgery, requiring high
doses of Carbamazepine. The pain remains poorly con-
trolled two years after the procedure, but the patient has
rejected the offer of a percutaneous procedure on the
trigeminal ganglion.

Patient 3

This 53-year-old woman suffered from paroxysmal and
lancinanting facial pain which had been medically con-
trolled with increasing doses of different medications for
10 years until the last 6 months before admission, when it
became untreatable. The pain was located in the right V2
and V3 areas and had the typical characteristics of TN.

A T2 MRI sequence showed a hyperintense lesion in the
right dorso-lateral area of the pons as the only finding.

A posterior fossa craniectomy aimed to perform a
vascular microdecompression was made, but no definite
vascular compression was found; thus, a partial trigeminal
rhizotomy was performed. After surgery, the patient was
pain free and presented light hypoaesthesia on the right side
of her face. She continues to be asymptomatic one year
after the procedure.

Patient 4

This 51-year-old man had been suffering from typical TN
triggered by touching over the left V2 and V3 territories
for 1 year. He was treated with different medications.
Carbamazepine was the only one which improved the pain,
but low tolerance led to its withdrawal.

A 3D–FSE–T2 MRI sequence showed a definite
vascular compression of the trigeminal root as well as a
5×5 mm hyperintense lesion in the left dorso-lateral area of
the pons. No other findings were demonstrated.

A vascular microdecompression was performed in which
a superior cerebellar artery loop compressing the trigeminal
root was observed. However, pain remained unchanged and
persists six months after surgery. The patient is awaiting a
percutaneous destructive procedure.

Discussion

Our patients did not have the diagnosis of MS but all of
them had hyperintense brainstem white matter lesions on
MRI. In the absence of histopathological samples, the
nature of these lesions remains unknown, but demyelination
or ischaemia are the most likely causes. Brainstem
ischaemic lesions had been thought to be involved in
atypical facial pain in which the symptom is not usually
provoked by stimulation of trigger areas [22]. These lesions
have also been reported in scans of patients who had
undergone microvascular decompression procedures [11].
We have found only six reported cases of typical TN
associated with infarction in the brainstem. Golby et al. [10]
and Balestrino et al. [1] simultaneously reported the first
two examples. Golby et al. [10] described a patient who
developed typical TN after he recovered from hemifacial
numbness; this patient had an infarction which was
attributed to cardiac embolism at the root entry zone on
MRI. Development of trigeminal pain was hypothetically
related to the formation of a glial scar, but there was no
histopathological confirmation. Later, Kim et al. [16]
reported a similar patient, hypothesising that ischaemic
injury might have led to increased neuronal activity in the
trigeminal fascicles and nucleus, but again their explanation
was not supported by any evidence. Delitala et al. [5]
reported the only case of TN associated with brainstem
infarction in which a microsurgical posterior fossa explo-
ration was performed. Based on the theory of the “double

Fig. 2 By superimposing the location of the lesion in our patient on
an anatomical drawing of the brainstem [21], the location of the
hyperintense signal along the proximity of trigemino-spinal nucleus in
the pons can be observed. The white discontinuous line points out the
limits of the lesion
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lesion”, in which not only the pontine lesion, but also the
vascular compression over the trigeminal root is regarded as
a cause of TN, these authors resorted to microsurgical
decompression. However, as no vascular loop was found in
the surgical field, they performed partial sensory rhizotomy
with a good therapeutic response. Two other patients have
been reported in which brainstem infarction is regarded as
the cause of TN. One was medically controlled [20] and the
other by performing a pre-pontine rhizotomy [24]. In the
former, reported by Perker et al. [20], the lesion was not
located at the root entry zone but in the central trigeminal
pathways. As occurred in our patients, all the above
mentioned patients had a good initial response to Carba-
mazepine but, in four a posterior fossa approach to the
tigeminal nerve root was eventually needed. Moreover,
Chang et al. reported two patients with TN treated with
gamma knife radiosurgery in which hyperintense pontine
lesions were observed. However, they postulated that these
findings were the result of an old viral neuritis [4].

Both peripheral and central pathophysiological mecha-
nisms have been proposed to explain the occurrence of pain in
patients with TN. The central theory [6, 8, 17] supports that it
is the nucleus itself which suffers secondary changes due to
injury to the nerve, generating impulses able to induce pain.
According to the peripheral theory [14, 15, 18], pain results
from a disorder located before the entry of the sensory fibres
into the trigeminal nucleus. In contrast to most previously
reported patients with TN and brainstem ischaemic lesions or
MS, in whom lesions were located at the root entry zone, all
of our patients showed damage involving the dorso-lateral
zone of the brainstem. It has been suggested that patients
with lesions located at the root entry zone would present
with typical T.N., while those with lesions located at other
areas of the brainstem would tend to present with atypical
facial pain [22]. The anatomical relationship of the trigem-
inal tract and nuclei may explain the occurrence of TN in our
patients. After entering the brainstem, trigeminal sensory
fibres run down in parallel to the length of the trigemino-
spinal nucleus, forming the trigeminal tract [23]. Though the
exact location of infarction remains to be determined in our
patients, by superimposing the location of the lesion of the
first patient on an anatomical drawing of the brainstem
(Fig. 2), damage to the trigeminal tract seems very likely and
it should be noted that in patients with lesions at the root
entry zone, it is also the trigeminal white matter which is
involved, while the nuclei are mostly spared.

The high prevalence of ischaemic lesions found follow-
ing the advent of MRI may lead to consider them as the
cause of symptoms when they represent only an incidental
finding. However, it can also be argued that visualisation of
ischaemic lesions may actually explain some disorders
whose aetiology passed unnoticed in the pre-MRI era.
Although we cannot be certain of the real nature of the

lesions seen in our patients, ischaemia seems a more
convincing cause than demyelination because of their ages
and the absence of diagnostic criteria of MS.

The posterior fossa was not surgically explored in patient 1,
but the MRI did not show a vascular loop compressing the
nerve root. Although the presence of an offending vessel
cannot be absolutely ruled out by MRI, the sensitivity of this
technique for detecting vascular compression of the trigeminal
root is over 90% at the present time [2]. Patient 3 was
surgically explored, but no clear vascular compression was
found, reinforcing the role of a central lesion. In the other
two patients, a vascular loop compressing the trigeminal
nerve was found. The role of vascular compression as a
cause of TN in situations in which other factors may
contribute to create pain, as occurs with MS, is controversial.
Several studies assessed whether microvascular decompres-
sion is an efficient treatment for TN occurring in patients
with MS. All the nine patients in the series of Eldridge et al.
[7] suffering from MS who underwent microvascular
decompression for the control of TN had excellent initial
pain relief, but good long-term results were obtained only in
four patients. In a recent paper, Broggi et al [3] have also
reported the poorer results of microvascular decompression
when applied to patients with MS, indicating that central
mechanisms must play a major role in pain genesis in this
subset of patients with TN. Moreover, the few case reports of
TN associated with brainstem infarction also reinforce this
opinion when ischaemic lesions are thought to be the cause
of the pain. Regarding the value of destructive procedures,
Kanpolat et al [13] reported good results in patients with MS
with percutaneous radiofrequency rhizotomy. Likewise,
favourable results have been obtained with glycerol injection
and microcompression of the trigeminal ganglion. These data
suggest that a destructive procedure may be a safe and
effective treatment for patients having TN associated with
MS or brainstem ischaemia. Therefore, we believe that in
patients with typical TN showing brainstem white matter
lesions on MRI, a destructive procedure should be the
elective surgical treatment.

Acknowledgement This study was supported by a grant from
Fundación Alfonso Martín Escudero.

References

1. Balestrino M, Leandri M (1997) Trigeminal neuralgia in pontine
ischaemia. J Neurol Neurosurg Psychiatry 62:297–298

2. Boecher-Schwarz HG, Bruehl K, Kessel G, Guenthner M,
Perneczky A, Stoeter P (1998) Sensitivity and specificity of
MRA in the diagnosis of neurovascular compression in patients
with trigeminal neuralgia. Neuroradiology 40:88–95

3. Broggi G, Ferroli P, Franzini A, Nazzi V, Farina L, La Mantia L,
Milanese C (2004) Operative findings and outcomes of microvascular

1160 I. Arrese et al.



decompression for trigeminal neuralgia in 35 patients affected by
multiple sclerosis. Neurosurgery 55:830–838

4. Chang JW, Choy JY, Yoon YS, Park YG (2002) Unusual causes
of trigeminal neuralgia treated by gamma knife radiosurgery-
Report of two cases. J Neurosurg 97:533–535

5. Delitala A, Brunori A, Chiappetta F (1999) Trigeminal neuralgia
resulting from infarction of the root entry zone of the trigeminal
nerve: case report. Neurosurgery 45:202

6. Devor M, Amir R, Rappaport ZH (2002) Pathophysiology of
trigeminal neuralgia: The ignition hypothesis. Clin J Pain 18:4–13

7. Eldridge PR, Sinha AK, Javadpour M, Littlechild P, Varma TR
(2003) Microvascular decompression for trigeminal neuralgia in
patients with multiple sclerosis. Stereotact Funct Neurosurg
81:57–64

8. Fromm GH, Terrence CF, Maroon JC (1984) Trigeminal neuralgia:
current concepts regarding aetiology and pathogenesis. Arch Neurol
41:1204–1207

9. Gass A, Kitchen N, MacManus DG, Moseley IF, Hennerici MG,
Miller DH (1997) Trigeminal neuralgia in patients with multiple
sclerosis: lesion localization with magnetic resonance imaging.
Neurology 49:1142–1144

10. Golby AJ, Norbash A, Silverberg GD (1998) Trigeminal neuralgia
resulting from infarction of the root entry zone of the trigeminal
nerve. Neurosurgery 43:620–622

11. Jawahar A, Kondziolka D, Kanal E, Bissonette DJ, Lunsford LD
(2001) Imaging the trigeminal nerve and pons before and after
surgical intervention for trigeminal neuralgia. Neurosurgery
48:101–106

12. Jensen TS, Rasmussen P, Riske-Nielsen E (1982) Association of
trigeminal neuralgia with multiple sclerosis: Clinical and pathological
features. Acta Neurol Scand 65:182–189

13. Kanpolat Y, Berk C, Savas A, Bekar A (2000) Percutaneous
controlled radiofrequency rhizotomy in the management of

patients with trigeminal neuralgia due to multiple sclerosis. Acta
Neurochir (Wien) 142:685–689

14. Kerr FW (1967) Evidence for a peripheral aetiology of trigeminal
neuralgia. J Neurosurg 26:168–174

15. Kerr FW, Miller RH (1966) The pathology of trigeminal
neuralgia. Electron microscopic studies. Arch Neurol 15:308–319

16. Kim JS, Kang JH, Lee MC (1998) Trigeminal neuralgia after
pontine infarction. Neurology 51:1511–1512

17. King RB (1967) Evidence for a central aetiology of tic
douloureux. J Neurosurg 26:175–180

18. Love S, Coakham HB (2001) Trigeminal neuralgia: pathology and
pathogenesis. Brain 124:2347–2360

19. McDonald WI, Compston A, Edan G, Goodkin D, Hartung HP,
Lublin FD, McFarland HF, Paty DW, Polmar CH, Reingold SC,
Sandberg-Wolheim M, Sibley W, Thomson A, van der Noort S,
Weinshenker BY, Wolinsky JS (2001) Recommended diagnostic
criteria for multiple sclerosis: guidelines from the International
Panel on the diagnosis of multiple sclerosis. Ann Neurol 50:121–
127

20. Peker S, Akansel G, Sun I, Pamir NM (2004) Trigeminal
neuralgia due to pontine infarction. Headache 44:1043–1045

21. Schaltenbrand G, Wahren W (1977) Scheme of transverse sections
of the brainstem and cerebellum. In: Atlas for Stereotaxy of the
Human Brain. Thieme Stuttgart, pp 58

22. Sweet WH (1998) The pathophysiology of trigeminal neuralgia.
In: Gildemberg PL, Tasker RR (eds) Texbook of stereotactic and
functional neurosurgery. McGraw-Hill, New York, pp 1667–1682

23. Young RF (1990) The trigeminal nerve and its central pathways.
In: Rovit RL, Murali R, Jannetta PJ (eds) Trigeminal neuralgia.
Williams & Wilkins, Baltimore, pp 27–52

24. Zurita-Cueva B (2002) Pre-pontine rhizotomy for therapy of
trigeminal neuralgia secondary to a brainstem infarction. Revista
Ecuatoriana de Neurocirugía 11:76–78

Ischaemia in trigeminal neuralgia 1161


	Typical...
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Patients and methods
	Patient 1
	Patient 2
	Patient 3
	Patient 4

	Discussion

	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


