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Novel 3D MR Angiographic Findings of Neurovascular Compressive Sites in Patients
with Trigeminal Neuralgia
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Neurovascular compressive sites at the root entry zone of the trigeminal nerve were
investigated in 25 patients with trigeminal neuralgia by using the fine three-dimensional (3D)
magnetic resonance (MR) angiogram, obtained by a 3D time-of-flight, spoiled gradient-recalled
sequence. The characteristic 3D MR angiographic findings of the offending vessels were
obtained at the neurovascular compressive sites 19/23 (83%), including intermittent MR signal
intensity within the vessels in 14/23 (61%), and unclear margin of the vessels in 5/23 (22%).
Those abnormal 3D MR angiographic findings were commonly observed at the site of
neurovascular compression in conjunction with moderate degree (grade 1) and severe degree
(grade II) in 19/20 (95%) of the actual nerve compression by the offending vessels. Abnormal
findings with 3D MR angiograms may provide flow-related information to suggest a certain
neurovascular compression upon the trigeminal nerve by the offending vessels. Those novel
3D MR angiographic findings may be useful for the diagnosis and decision-making process to
execute the microvascular decompression surgery in patients with trigeminal neuralgia.
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Table 1 Clinical features of 25 cases of trigeminal neuralgia

Age Sex Sides  Offending vessels  Treatment
668t 11.6 male=11 =10 yes: 20 Op=18
(N=25) female =14 1t=15 none: 5 Medical = 7

(Abbreviation) Op: MVD surgery, Medical: medical control.

(MR) angiogram %> MR cisternogram 7% &£ @ MRI
P & B B89 Z D72 T, 3D time-of-
flight, spoiled gradient-recalled (3D TOF SPGR)
sequence THiff & 4172 MR angiogram T, I
\Z & % inflow effect A5 MR {55 58 & 12 (M S h 5
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=SB AER] 12 B8 VT, neurovascular compres-
sion B2 T 3D MR angiogram % FEHICHRET L 72
FEAL, TTIMAR 12 & A HEBRA R0 a0 A8 B & (%
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3D fast spin-echo sequence) % fif% L, 3D MR an-
giogram, 3D MR cisternogram 3 £ I 2t 6 O %
1] {% % H-E AL L 72 boundary fusion 3D MR cister-
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Table 2 Imaging data at the sites of neurovascular compression

Compl::lsi:i Sites ve(::f:lzc:::tghe or?neigrr::s?:n c:;s(:l;:tllmﬂd s, findings
in 20 Cases compressive sites on 3D images findings at the compressive altes
(N =23) SCA: 16 Grade 1:3 normal: 3 0 (0%)
AICA: 2 intermittent: O
PICA: 2 unclear: 0
VA: 1 Grade II: 17 normal: 0 17 (100%)
SPV: 2 intermittent: 14
unclear: 3
Grade II: 3 normal: 1 2(67%)

intermittent: O

unclear: 2

(Abbreviation) SCA: superior cerebellar artery, AICA: anterior inferior cerebellar artery, PICA: posterior inferior
cerebellar artery, VA: vertebral artery, SPV: superior petrosal vein, Grade I : simple contact, Grade II: moderate
compression (distortion and deviation), Grade II: severe compression (indentation and groove formation).
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TEN OBLR A & = AHEA L1 % #81%% L 72 bound-
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Fig. 1 A 36 y.o. female, left trigeminal neuralgia (intermittent type). A, B, C: 3D MR angiogram (A), MR cisternogram (B) and
boundary fusion 3D MR cisternogram/angiogram (C), right anterolateral projection, showing the contact of the caudal branch
of the left SCA at the REZ of the left trigeminal nerve. Degree of compression was moderate (grade II). MR signal intensity
within the left SCA-caudal branch showed intermittent depiction (empty-arrowhead). D: Boundary fusion 3D MR cisternogram/
angiogram, viewed from inside the pons, showing the clear contact and moderate compression between the offending SCA-
caudal branch and the trigeminal nerve at the REZ. E: Operative photo, showing the trigeminal nerve was compressed by the
offending SCA-caudal branch from superomedial direction. (Abbreviation) SCA-t: trunk of the superior cerebellar artery,
SCA-r: rostral branch of the SCA, SCA-c: caudal branch of the SCA, BA: basilar artery, CN-V: trigeminal nerve. Empty-arrow-
heads indicate the site of neurovascular compression with abnormal MR findings.

{Unclear MR angiogram FR RG> 71 i 51k, boundary fusion 3D MR cisternogram/angiogram C
Je =k (Fig. 2) @ neurovascular compression DFERE L, FiJE (grade
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2C) B L UHEAEH OB A 6 Bli%E L 72 bound- JEIR, BalMAEES S0, HEE (grade M) O J45H
ary fusion image (Fig. 2D) T &, 7£ SCA-caudal TRETH - 72 (Fig. 2E).

branch 7 A8 AR 1/3 A 6 e A TR S 20 )

T, superomedial /5[] & = SUA#E & o < il L
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Fig.2 A 71y.0. male, left trigeminal neuralgia (unclear type). A, B, C: 3D MR angiogram (A), MR cisternogram (B) and bound-
ary fusion 3D MR cisternogram/angiogram (C), left lateral projection, showing the severe contact of the caudal branch of the
left SCA at the REZ of the left trigeminal nerve. Degree of compression was severe (grade II). 3D MR angiogram showed the
left SCA-caudal branch showed unclear margin (empty-arrowhead) due to complicated intravascular MR signal intensity. D:
Boundary fusion 3D MR cisternogram/angiogram, viewed from inside the pons, showing the severe compression between the
offending SCA-caudal branch and the trigeminal nerve. E: Operative photo, showing the trigeminal nerve was compressed with
indentation by the offending SCA-caudal branch. (Abbreviation) SCA-t: trunk of the superior cerebellar artery, SCA-r: rostral
branch of the SCA, SCA-c: caudal branch of the SCA, BA: basilar artery, CN-V: trigeminal nerve. Empty-arrowheads indicate
the site of neurovascular compression with abnormal MR findings.
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