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Preoperative Assessment of Microvascular Decompression for Hemifacial Spasm with
Fusion Imaging of 3D MR Cisternogram/Angiogram
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The preoperative assessment of microvascular decompression (MVD) for hemifacial spasm has been performed
with MRI, but assessment of the compressive status by 2D imaging has a number of limitations. We used a fusion
image of the 3D MR cisternogram and co-registered 3D MR angiogram, reconstructed from MR cisternogram, ob-
tained by 3D fast spin-echo sequence, and MR angiography, 3D time-of-flight and spoiled-gradient recalled sequenc-
es, for the preoperative assessment of the offending artery in 10 patients with hemifacial spasm. The anatomical re-
lationship of the nerve-vessel complex was assessed on the simulated images, and compared with the intraoperative
findings. The fusion image of the 3D MR cisternogram/angiogram depicted contours of the brain, nerves, and vessels
clearly, and that allowed precise assessment of the pathogenic compression of the facial nerve by the offending ves-
sels, comparative to the operative findings. The fusion imaging of the 3D MR cisternogram/angiogram may provide
useful information in the surgical planning of MVD for hemifacial spasm.
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Table Summary of 10 Cases of Hemifacial Spasm Treated with Microvascular Decompression

Offending vessel

Case (No.) Age (yr), Sex Side Outcome
At the image At surgery
1 61, F Lt PICA, VA PICA, VA good
2 36, F Rt PICA PICA good
3 59, F Lt PICA, VA PICA, VA good
4 66, F Rt PICA PICA good
5 51, M Rt PICA PICA good
6 69, F Lt AICA AICA good
7 64, F Lt PICA PICA good
8 54, F Lt AICA AICA good
9 47, F Lt AICA, PV AICA, PV good
10 64, M Lt AICA AICA good

[Abbreviation) PICA : posterior inferior cerebellar artery, VA : vertebral artery, AICA : anterior inferior cerebel-

lar artery, PV : petrosal vein.
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I, MVD FAGEH 2 200 U 7 7o 0 S e e
Bt 10 KEH] %2 KR & L 7 (Table). 4E 1% 36 ~
69 7% (VP19 57.10%). Mz B2 6, ZMms
Bc, BAE36, ET7THTH 7. REZT
O HE E AT M4 13 anterior inferior cerebellar ar-
tery (AICA) 34§l, posterior inferior cerebellar
artery (PICA) 4 f5l, PICA & vertebral artery (VA)
G- L 72 b D A2/, AICA & petrosal vein (PV)
EDBE L7 D1HITH o7, MVD I D
suboccipital retrosigmoid approach 12 C, T : i
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MR cisternogram/angiogram fusion imaging % Mif7
L, 3D MR cisternogram, 3D MR angiogram ¥ X
Y Z 45 D fusion image SR Z PR L, ZMK
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1. 3D MR cisterngram D{ERk
MR cisternography 3 MR iK% (HiSpeed 1.0T,
General Electric Healthcare, Milwaukee, WI,
USA) % fili i L T2-weighted 3D fast spin-echo (FSE)

sequence TR L 72 *59, g3 45 4 1%, 4000/
160/ 1 (TR/ TE/ excitation), echo train length
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Fig.1 A 61 y.0. female, left hemifacial spasm (case 1). A, B : Source axial MR cisternogram (A) and MR angiogram (B), showing
the compression at the REZ of the left facial nerve by the left PICA and adjacent VA. C : Operative photo, showing the nerve-
vessel relationship at the REZ of the left facial nerve. The REZ was compressed by the left PICA and VA (offending vessels). D-F
: 3D MR cisternogram (D), 3D MR angiogram (E), and 3D MR cisternogram/angiogram fusion image (F), through the simulated
operative approach and viewed from the encircled-arrow in A. The fusion image (F) shows the similar view to the operative
photo (C). The REZ of the facial nerve is compressed directly by the left PICA and indirectly by the left VA (offending vessels).
Dotted lines in F show the course of the left facial nerve and vestibulochochlear nerves in white, and the left PICA and post-
meatal AICA in orange. G-I : 3D MR cisternogram (G), 3D MR angiogram (H), and 3D MR cisternogram/ angiogram fusion im-
age (I), viewed from the white-arrowhead in A. Compression of the REZ by the left PICA and VA (offending vessels) is clearly vi-
sualized. Dotted lines in H show the course of the left facial nerve and vestibulochochlear nerves in white, and the left PICA and
post-meatal AICA in orange.

(Abbreviation) VA : vertebral artery, IAM : internal auditory meatus, REZ : root exit zone, AICA : anterior inferior cerebellar ar-

tery, PICA : posterior inferior cerebellar artery, VA : vertebral artery, BA : basilar artery, VI : facial nerve, VI : vestibulochochlear
nerve.
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Fig.2 A 36 y.o. female, right hemifacial spasm (case 2). A, B : Source axial MR cisternogram (A) and MR angiogram (B), show-
ing the compression at the REZ of the left facial nerve by the left PICA. A large petrosal vein runs adjacent to the REZ. C : Op-
erative photo, showing the nerve-vessel relationship at the REZ of the left facial nerve. The REZ was compressed by the left
PICA (offending vessel). D-F : 3D MR cisternogram (D), 3D MR angiogram (E), and 3D MR cisternogram/ angiogram fusion im-
age (F), through the simulated operative approach and viewed from the empty-arrowhead in A. The REZ of the facial nerve is
compressed directly by the left PICA (offending vessel). Dotted lines in F show the course of the left facial nerve and vestibu-
lochochlear nerves in white, the left PICA in orange and petrosal vein in blue. G-I : 3D MR cisternogram (G), 3D MR angiogram
(H), and 3D MR cisternogram/angiogram fusion image (1), viewed from the white-arrowhead in A. Compression of the REZ by
the left PICA (offending vessel) is clearly visualized. Dotted lines in H show the course of the left facial nerve and vestibu-
lochochlear nerves in white, the left PICA in orange and petrosal vein blue.

(Abbreviation) VA : vertebral artery, IAM : internal auditory meatus, REZ : root exit zone, AICA : anterior inferior cerebellar ar-
tery, PICA : posterior inferior cerebellar artery, VA : vertebral artery, BA : basilar artery, VI : facial nerve, VII : vestibulochochlear
nerve.
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128 times, 256 x 256 matrix, 0.6-mm thick-
ness, 0.6-mm section interval, 16-cm field of
view, total scan time 13 73 23 T, 96 XD Hifi
L 7= Hilifz oG %2 Hf3 L 72, 3D MR cisternogram
1%, workstation (Zio M900 Quadra ; AMIN, To-
kyo) TG @ volumetric data % 3D volume-
rendering data set (96 data) (2L, ETESY
volume-rendering 5% /] L CTHRER L 72, Joi
BRTD MR F5 A (arbitrary unit distribu-
tion) ? histogram % 4347 L, {5 5 5 E 4346 D opac-
ity curve %> 5, BRfE 440 ~ 480 (100% opacity lev-
el) 75 460 ~ 500 (0% opacity level) 1ZJHA§
2 O IRBIE (width 20) 2T, EfE5TmE
Z N IR DA D T R T OERZIER L@
A 7 — T L 7. 3D MR cisternogram T 3,
BAEIAR, &R, Bae e & O R AREEY DS, BH
FIREHE, W, W & ORGSR FREY) &
LA N RVA S o Ny g W

2. 3D MR angiogram D{ERX

MR angiography %, MR cisternography & [d U
FEAERL % i L, 3D time-of-flight spoiled-gradi-
ent recalled (SPGR) sequence ZffH L, LITD
Mgt CHR L 72, 35/39~4.1/2 (TR/ TE/
excitation), flip angle 20°, 192 x 128 matrix, 1.2 mm
thickness, 0.6 mm slice interval, 16-cm field of
view, overlap 8 #¢, total scan time 8 47 49 5 (2
slabs) T, 104 B L 7= Wi CliR 235 & 11
7z, 2 3 & D volumetric data |& workstation T
0.6 mm @ 3D volume-rendering data set (207
data) 1222 7. 3D MR angiogram (%, T
# volume-rendering 5 % fE 1 L T, {35 5l
fiti 170 ~ 180 (0% opacity level) %*& 190 ~ 200
(100% opacity level) I3 % F D BBIE (width
20) ZHCTHREKL, KA 7 —CTRRL .

3. 3D MR cistenogram/angiogram fusion image
DR

3D MR cistenogram/angiogram @ fusion image
%, 55U DML L 72 3D MR cistenogram &
Z D% 3D MR angiogram % workstation ¢
HEL TR L. 612, 3R - #iRISEY ©

8,9)

RN %15 % 72812 3D MR cistenogram @ opaci-
ty # 156% (&f4), 3D MR angiogram % 100% (7R
ft1) & L 72 MRA 37 fusion image % /ERK L 7=,
3D MR cistenogram/angiogram fusion image % fifi
HLT, BEmMRg, ZHTE, 3o IcHTmiEc
X % REZ DEERDL 2 /NG /A E R N D v 5
WA IR S FENC B L, B ICAHIE T B
3D [ %z MR L 7z,

v. # R

LNEFT, #iBTYERK L 72 3D MR cisternogram,
3D MR angiogram & & (} % @ 3D MR cisternogram/
angiogram fusion image (2 MG U 72 FHi AT JL 258
Hi7: (Table). BAEHER DL /MK D retrac-
tion 7 & MVD FlifE I X WY &V O b0 %
BEDs3E 0 57z 7-®, fusion image & FHiFTH,
B i THEL ZZEMLH -7, LaL,
fusion image “CILIRINIC TR S 417 B 1% REZ
TOEMTIMNE & FERhFE & OEMTRe, 2 otE
WitE X O REEY & OS2 ERI R I,
FMrRE KL%, &8, AHENRASN
7 lE7e <, BAF2 FMiki RS 6 ik,

RFRMEEF DI

GRE 1) 61 ek, ZACBHmEE:  (Fig.1)

45T & b AEBRIEE AR S I, 1 4ERT X DR R
ICTRY Y X AGFEEZ T Ty, Fiiofm%
BH HYELEHN I, MR cistenogram (Fig.
1A), MR angiogram (Fig. 1B) Tl&, /£ VA H3i
Hf#E REZ IS B L CREfTL, SNk bkl
72 76 PICA 2SBIHI #h#% REZ & $Zfih L H8 T 2
WSS N, HIHAFE REZ T OMKE—IE D
SARBIREERIX, 3D MR cisternogram, 3D MR an-
giogram £ & X Z @ 3D MR cisternogram/angiogram
fusion image 1 & O ARFETIC SZARIICEMIG L 72,
i A J51E (Fig. 1A, encircled-arrow) 722 5 7=
F 1if simulation ] {8 ; 3D MR cisternogram (Fig.
1D), 3D MR angiogram (Fig. 1E) 8 XU Z ® 3D
MR cisternogram/angiogram fusion image (Fig.
1F) T, /£ PICA 8 XU VA (EEIME) <X
HAM A8 REZ 2% anteroinferior J5A72» & FE X 4
AT R Sz, ¥ 72, AICA post-meatal loop
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IZREZ % HE2EEE 32 OfE 2 BT L Tz,
P CIEE o e\, ENEEA IO KA
& (Fig. 1A, white-arrowhead) 72°>5 #1251 72 3D
Wif% (Fig. 1G-1) ~Tl&, Hili#fif# REZ A3/¢ PICA
2 & DIERNIC, VA X ) BB S N
7o R3S 6 4, B A E REZ O P 1213 /2
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ternogram, 3D MR angiogram & X O fusion im-
age & ZIFFSE LM MR I N, Bl REZ
ZEPICAE KO VATHEBEIN TV, VA
B X O PICA ZHE{7 &, HHI#H#E REZ I pros-
thesis (Tefron-flake) #Z 4 A L1431 6efmf L 7z,
GOfEZ <, MiER & D BmREE IE R L 7.

GREf 2) 36 ek, ABmEEE  (Fig. 2)

3T &L O GBS B L, JEEICT car-
bamazepin (600 mg/ H) ® NARIGHEZ Z 1) T\
72, FMiOHLEN D D BB EZFN Iz, MR
cisternogram (Fig. 2A), MR angiogram (Fig. 2B)
TIE, HHfFE REZ TH PICA 8 X WKW PV 23
g 2t B3R o e, FiliEA A1 (Fig.
2A, empty-arrowhead) 7» 5 R 7z Tl simulation
Hi{% : 3D MR cisternogram (Fig. 2D), 3D MR an-
giogram (Fig. 2E) ¥ X 8% ? 3D MR cisternogram/
angiogram fusion image (Fig. 2F) ~Tl&, A7ZHMMH
FEREZ 1345 PICA (E{T1M%) 12 X Y posteroin-
ferior /7 IA17» & B I N TSR oz, 72,
PV I3 #HFE REZ 2 U "% D 238
fTL T, NHEA ORI (Fig. 2A,
white-arrowhead) 2> & #1%¢ L 72 3D i & (Fig.
2G-1) T, Hififi#E REZ 25 loop RIS K L 7245
PICA I & D JEME S N Fr lsH: &tz FAfiAr
R, (Fig. 2C) TlZ, 3D MR cisternogram, 3D MR
angiogram ¥ & U fusion image CTHRE Z L7 i B
DIERR S 4, £ PICA Z B H) L, B REZ
& PICA & DT prosthesis % # A LFEE %+
T L 72, SRR IR e g L, R
ARG S 7z,

V. £ 8

Fr RUBATRE SR 39 2 MVD O 97 i iR 374l 12

/%, 3D TOF SPGR DJLHiR 'Y, & %\ 1%, con-
structive interference in steady-state (CISS) 'V,

fast imaging employing steady-state acquisition
(FIESTA) , balanced fast-field-echo (Balanced
FFE) '@ & L < 1% true fast inflow with steady-state
acquisition (true FISP), 3D fast asymmetric spin-
echo (3D-FASE) 9, T2-weighted 3D FSE ™ 7
& MR cisternography OJCHIRSH G S Tw 3,

SPGR [H] & 1% T1-weighted gradient-echo image
ThHY, Mg, MIEEOEIIKESMET,
MEREITEESHETRRNI NS0, B
#& REZ L65 C O BATIMNE O ETHES ICHR S
5, L2 L, SPGREHRTHER S 115 IMEH
EITEDOEETIEZ {, inflow effect TR IS
peak inflow velocity 12 B3 L 7- MREHR TH D
w0 HARIAE & SRR & OBl o G & ST A
T5)ZATHELZITUE RS W,

—7, MR cisternography T, W N K7 86
RITEESME T, MENRSEY MG 5T
I Nz 720, BKENEZETT 20, 1nE
W& D IR REC I B < B2 9 2 I, B
W7 E R R R EY OB R SHIRICR R I NS
“h oz kD, EHEE REZ JEGE T O EHI
& & E BRI & g 21 L E BI R > Tl
approach 2> & HL 7z /NG A B IR D s & 72 £ )8
ot s, Lo L, FIESTA, true FISP,
CISS T, Mampft & 13X & & ICFAREDKE
FRETHEINS 2O, ITnoEXEITEI L
IEHREETH 2 S0 F 2 T2z kD, K
JEEIIR 72 & IR WIME 23S E 5 %2 R g
X6, Zhs DifRi%, gradient-echo %
base & L 7z spin-echo & DARKEHRTH 1, ML
FErEEE» IMEEmE ET—ELd, mE
W& ORI dFE R 2T 29 —J5, 3D
FSE % J \» 72 MR cisternography ™ T %, TR,
TE DHRGSEM 2 EHME T 25 2 £ T, MNE
DEE OGBSI T, IRt & IS 2 S
DARAZH B TR R SN, MAEHEY X flow
void (2 & 1) 15 FE DARAS 5 1R CHAIT I HE &S
%. #®D7-%, 3D FSE MR cisternography T 5
1L7zvolumetric data’% SDIFRTIREK T % Z & T,
/NI o B A P oD i A s & B PR
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