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Combination of multiplanar reformation with selective vertebrobasilar arterial system reconstruction in
classical trigeminal neuralgia ZHAO Yu-fei, XU Xue, TANG Li-ying, et al. Department of Radiolo-
gy,Zhongda Hospital,Medical School,Southeast University,Nanjing 210009, China

[Abstract] Objective: To investigate the diagnostic value of the multiplanar reformation com-
bined with selective vertebrobasilar arterial system reconstruction in classical trigeminal neuralgia.
Method ;67 patients with unilateral classical trigeminal neuralgia were included. All patients underwent
magnetic resonance tomographic angiography (MRTA) of trigeminal nerve preoperatively, including
3D-TOF-SPGR and 3D-FIESTA. The conventional axial MRI analysis and the multiplanar reformation
combined with selective vertebrobasilar arterial system reconstruction were used to predict the in-
volved nerves and responsible vessels respectively. The neural transition zone contact was included as a
new important criterion for neurovascular compression syndrome diagnosis. The involved nerves and
responsible vessels were confirmed during the cranial neurovascular decompression. The results of
these two analysis methods were compared to the clinical symptoms and surgery to evaluate the con-
sistency. The diagnostic accuracy of these two analysis methods in evaluation for the involved nerve
and the responsible vessel were compared using the paired Chi-square test. Results: The accuracy of the
multiplanar reformation combined with selective vertebrobasilar arterial system reconstruction for di-
agnosing involved nerves and responsible vessels were 92.54% and 76.12% respectively. In contrast,
the accuracy of the conventional axial MRI analysis in diagnosing involved nerves and responsible ves-

sels were 76.12% and 55. 22%. There were significant differences between these two methods in the
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diagnosis of both involved nerves and responsible vessels (P=0. 007 and P=0. 013). Conclusion ;: Mul-

tiplanar reformation combined with selective vertebrobasilar arterial system reconstruction can greatly

improve the diagnostic accuracy for the involved nerves and responsible vessels in patients with unilat-

eral classical trigeminal neuralgia preoperatively, which is helpful to make better treatment plans for

these patients.

[Key words] Trigeminal neuralgia; Neurovascular compression syndrome; Magnetic resonance

tomographic angiography

XA SO BN S T il A 48— S 2 S
O3 A DX R B S B R 5 20 A A AN Ak
PR, o i R PE = SR 2R AR O & 0 = X sk &
J - 2013 4R [ PR Sk 9 23 28 45 = il (ICHD-3) $ HoE X
ol AT I G2 N S N [ S s N 2
S VBN AR 24 R 8 £ A AE (neurovascular
compression syndrome, NVCS) H ] —2&, JF & =X
P29 &R R R 4~20/100000, H & 5 N B0Z 5 1
Z s BB TR e B E S TR Y AR
JE . 32 B g K LT AT A A v B 2 W i
B8 . R (microvascular decompression, MVD) Ji% 3
(0 T RGP S RN . SR B A A A R BT 2 i
Sl % (magnetic resonance tomographic angiography,
MRTA) X 52 2 22 F 52 AT 104512 W i) v 1k 2 22
AT AETE XS HE i 1 B B AT 0L 1 At ) O ) S A O
SRR BEAT MVDJRITIF R 2 . 58 Ho s A vl g
1ET O F FAh T MR 524 3 Hr 07 8 Wi 1 A o ik
Y T o 22 0L %8 B) R AL R R Q B TEZ M &
LA 3 fioh N D A ol 28 I 3 Ml 1 B O Bk = — A
ISNGE— R s @ M MIP F g — k& 7 #N 3
ik K R I 2l ok 4 il 4 i NVCS 3 29 54T 1l
A N HE L T 2l Ik B 3 43 3, TR G I AU B 0045 A EE
B A KRR E BT 23 %8 I 0 0 3 4 1 A8 1 540 i =
AT 25 5 T BT AT LA 0 RS T SR R el
ED 0 5 52 2R 28 e FLSE AT L4 02 H I DR A £ A
R ) — > H )

TEA 28 1M He 38 25 5 AE L 3 P X (transition re-
gion, TZ) 2B 4 ) I 58 36 1) — > E ZA S 5 1 2
PR ] L 22 B ) 52 R o I DX 2 DX IO I A
FIRY AL 2 3 R0 A AR A0 o o 7 ) | G T A S s T
T S R T S AR BLRE AR . H R X
JE 30 2 28 148 s 38 25 G AR 12 W 1) — AN R R 2R
HRAE o DRt A BF 5 R o X Ak A S — AN B
W A TAT A 28 000 b AR B 2 W R fE 2
I3 A X8 L R TR AR 4 B vk 5 2 I A A ik
PEE 5 16 B 0058 H 8O BT ik 2 W2 R4 K ST I A
(R RCRE - TR e T 22 18 o 20 30 2 9 1 U 10 A I 4 T
SR BT 7 AR R R M = SO 2 W A

M#EFE

LI Rk

[l B P8 5 2013 48 7 F] — 2018 4 5 J DA L) =
S22 R A A R K A B TR T R IS B i 22 SRR
ABEH) 75 28 . AHBRUE i K] 2512 W7 R Uk
PE = SOP R 1 J8 5 S T ORI X e 2 A AR —
i MRTA 94l r i/ & R 20F 8% 7 MVD F
ARIGIT o HEBRBRAE A - N e | 22 0% 1 A A 5 B
ARG = O R B TR IC S MRTA 4R 5
AR B 80z 3 Dh s 19 J8 5 s TR v Jo vk Bl 2 22
P22 Ko TEAT LA 1 R MRTA $&/R = X i 28 9
Ji BT Ry 9 /0N i A X g i HERR 11, B MRTA 2 &%
PERHR B O SE R M AHERR 3 1] I T ARC sk b A i
BT IC SR T 52 S0P 4 K B AT 0l A5 I HE R 4 ] L HERR 8
il B J5 N4 67 i,

2. WIS 5

FHZEE GE discovery 750 3. 0T # %% MR
A A 8 3 3 Sk BB G A 44 P 4G B L X = S 2
T MRTA g%, #7544 3SD-FIESTA fil 3D-
TOF-SPGR J¥ %1, 3D-FIESTA #H #i & . TR
6.7ms, TE 2. 6 ms, /L B 180 mm X 180 mm, )2 &
0.5 mm, )2 0 mm, % [ 256 X 256, i ik £ 4
3D-TOF-SPGR ##§Z%4: TR 25 ms, TE 6. 8 ms, f{ I
220 mm X 220 mm, JZJ& 0. 6 mm, Z[A]F 0 mm, 4 %
256 X256, WAL 1, HIEELPATITIEL B E B
BIRG BB 2 A Ve AL = SO 2 T T R 48 B HE S B ik
FE 3

3. Bt e b B

JIT A5 451 i 0 et i PSR B 3 A GE 5 Ak B T A
Ui (GE Advanced Workstation, verd. 6) , ¢ 7£ 5 45 %l
T 5 b AT W5 0 A S ZE A 3D SynchroView
(3D [ A& B VR WIS 7 4 [R] s £ JF 3 47 7] 25 43
B+ F1 Fil Reformat 3 f 4 SD-FIESTA f 51 it 17 4}
KOREEH, TH)ZE 0. 8 mm, 43 FI A\ 3 4Ty ) W
LRI A8 Z 18] 1Y 56 R s % 3D-TOF-SPGR J¥ 51 #£ 17 %
PRVE S PR 45 = 4k MIP 5 CE A o 2 4 3L IS 30 ik
L A3 30 WSS K L Y E AT AR IE (& 1D



ATz 2019 4 6 A% 34 %45 6 ] Radiol Practice, Jun 2019, Vol 34,No. 6 611

Bl 2P0 EMBFELSLEBTREMR
T EED W AN = A 2R E
FHZRMB R TELE, &) R
¥ #h @ 3D-FIESTA B % = 40 =

XAz E— P hE(EED: D) #c KRB PFTEHEARG, — D aFE = XAV 2SR RAREMK.2 & EIF
RAEMZSAYZAZRNE  5XEMOE A TAERE ;) Rit4d 3D-TOF-FSPGR B# 7% & 25
5 (L e+ FARRHT)EBH— DI DRBFRG PR 0 E E 4 3D MIP B8 3 bk b % 69 & 4742 &
RBPAEMADREN T, B2 *.50 % . RALEGHAER 10y, F i & 5% R = A0 2 % M) 4%
BEmE P RARGETHALMEARBE, &) EMEZLAE E@EY R4 & 3D-FIESTA B =AM = L iv 2
FH—F D E LA A2 F R, SR BT b)) AWM= A2 & & e R4 & 3D-FIESTA B 4%
TAEMZ XA Z BB HAEALG D IRE ZARAR ()2 L EFEREM XA E A S BN E; o) HM =X
WEE@ME S FEAABEARGETRBG I OE TANZIANELTRER FTHFEZIEMGH:; D A=
WEEBRNSTFTEHAOEARETHANRAAG D HRAEFEAMZAAZ L5 AL EREN. L4465 F®

KRB EAAGEALERERSBTOE ST T2 LEFREAAZEM=ZIMNEA T RAVE,

4. Z FMLE K TTAT A A T Al A

H1 2 24 18 4 % 3 B2 U 7R A 45005 AR R A Fr) i 42
R U TR AR A i L 22O T E AL
PR IR B 100 T 0 ATk 3 [ 52 S 2 A e
LW 2 23 A 45 RS — BRI P T E
ERMGE LR E M2 WK - O IR BEE SCHR
HEFE 9 LR RIS HE 20 B 54T I A 5 = UM & ok
o JCHE 2 T AT LA 2 IA) AY B R R OR T
LA AR B 22 40 3T TC ML AE 7 5 P S i i 22 15 5%

AT i A5 ) AT DL A 0 T B (EL /N L A AR 5 B R
i« P 22 5 T AT oA V) A DL B A D BRAE AR = Ul
] IF % B2 FEAE RS . MRTA 7 B Al 32 fok 0 7T 6 32
fil o ¥ D BAPESY . @ F A T ALAR v I = S
ZEHR T IX (root exit zone, REZ) 2 #it 25 I 44 45 fih {7
FE IV o 5 AR AR R A SO R T = Sk Y g O X
M BE 29 Sk 2 oo 3 DX 018 e 3 ity 2 5 M T 19 B8 K
(4.1940. 81) mm, T LA, REZ %5 25 Il 45 $5 fal 437 ‘B 114
S5 S R B T 3 U DXV L (2. 2~4. 2 mm) P 4 D 4] B



612 ATz 2019 45 6 A% 34 545 6 ] Radiol Practice,Jun 2019, Vol 34,No. 6

ik PR Az B QWL 2 T A O IS A A AN
WML K 2 R R T A5 I L. B Bk 2 B EIZEA DL L 3
ANT7 T8 IE DU 52 B4 26 it 2 . B S T X
38 52 B2 1 AT 104 S R R AT T

5.l R F- AR B R

R H = R & R 0 RE R, O AR R R E
MVD A o T UL Sfe i 5 fe 26 10 3% R Je AT 1 .
JE LAy 4 5 UE T T MR 12 W o 1 1k (374

6. GEit=EsrHr

K SPSS 18. 0 B4 #E 47 48 11 2% 43 B - LA IR
iE R B MVD A Hf ) g 1 52 240 48 0 3¢ AT 18 R 4 b
T X8 LU 5 R T8 52 AR 43 B N 2207 1 R 2 B R R
Jei 6 A I 7 R A R AE IS W = SR 2R AR T 2 B
2RI TAT M0 1 M 2%, T 415 1 LR R XS
i, P<<0.05 WA GIT#E5R7.

& R

L IR & MVD TR 2 W25 41

AT e A R M B = S R SR 67 il
Forp 5B 31 4], 4 36 fAi] AF Y 9~84 & (i AE |61, 52
B R 4 A ~30 4, SEARD Sy 22 25 1, A5 )
A2 i) o TR Bl PRAE R AIE 52 22 M = X ph 48 32 3R 25
Bl A7 ) = Sl 2657 B 42 )5 AR HpESE ST LA /M i
Bk 30 B /AN ET R Sk 19 B B Sk 2 ) A
ik 12 A a9 Lk 6 i,

2. Z B RO THAT LG 15245 2 el s

FEXT 67 1] 3 32 B8 = U 2 R A H0 BT IS o 0l
T 52 AR 53 BT A HE 1 Ao 8 0 A8 422 ok B2 130 62 4] L 1 2
ST T 2H I A TR B R IS A OGS T A B A A L
25 M5 P M S R0 67 ], Rk O R T I R = k4
R HH T DX b 2 i A S 36 Ak 1 I i B B O (3. 15 &
0.66) mm, H i B X 32 2o 62 fil, = X s
B SRR A 59 6, A E 4 A A 22 ) R 2
], 3% AL 35 il

FEXT 67 {5 £ 3 BT AT M55 HEA T ) W7 ) A% e 2l 1
BT D7 15 40 U 1) B AT I A /N Bl ik 48 51 L /N i R
Bk 13 4 /NG ST Sk 1B RSk 2 6 HE S ik
1k 2 9. 22 1 o 2 K A 1B R M S 0 OA I

7 1 DB ) T A I R /N B B ik 38 91 LN TR
Bk 14 ) LRSIk 1 6] HEZ Bk 2 6wk 7 6] R
4 HEE 5 B,

3. BARNAR S A7 7 ik 3 2 B 2 R H TR AT Il A
1932 Wt HE A P B b A

TE 67 24 = X P & /A h 27 T B A KA
PR J5 96 50 M55 3 A M i 2 W 1 2 R4 & N S AT 1l 4
5 AR g SR — B s 1 K53 0 D 62 BRI 51 41 HE A
RO RN 62/67 F51/67, KL 5245 43 B ik 12 W
1Y) 32 2P 28 R 57 AT: 1L A8 55 R v 4 2R — B 9o 191 85 5 )
S 51 {1 37 ) HERG A4 )k 51/67 Fi 37/67, &
TC R R J7 A6 53X W il 5 VA AR 12 W 2 B4 B SEAT I
T A BB P25 S (P=0.007 fl P=0.013,%
1) RS TET 53 A7 J7 12 %08 5 AT Bl 28 10 A8 2 ik A 12 W
BRI 22 7 T 4 K G o M S I A 00 A T A AT Ik 2
T v A (&) 2)

it

JEU e A = SO 8 2 A AR AN AT AL A5 5 1R 22 1 1
BT — W T3 = S 28 03 A DX P S A2 R A B I e b
TRV + R0 8 38 4 T v - ™ T R R AR A AR B
WETE B WIF S 2 28 e B ML A TS 3 2 D A P = S 228 0 119
die P o el A AR R T 8 L 2
07 I R = SUM 288 5 O A Rl o H TR T B
HEEEEEZRAME S THUEME 2 FRIT. Fr2iR
Al MRTA HER A E 52 R 28 SO 5T i 4 5 X
RN, HRE 2 9400 i SR = SR & A R
2%t A 258 1004 i AR T IR AT 24 18 D0 IR e = X
M0 B A ARAE AR B E A AT B [ R Y
P22 L Ak o T S LA S T A P 2 0L A o
F189 A BRI I X S IO i A DB T AT A 2 L A i
M HERYES 22457

WE #E F 58 A O 1 8 1Y T 8 A7 R4S e o AR
FEI S AR WA A O 58 TP g U X A
W = SOM 28 3 I X 32 30 1M 4 T 30 0 2 2 T B e s
ARA G = SO o 3 I DX D 5 2 M A R Y
H X A 225 A 5 I 200 YA ) L e 2 e A S 2
14 DX 3 B2 2 0 2mm 3o X g M AT I 9 55 B

1 AMLFRMNZEMERERALEDHERMH LT

AT 5 MVD F K44 5 MVD F R R 454 " P
ZRAE 6.667 0.007
LA AT R 51 16
5T mEMBFELSRFREERRE EESNE 62 5
AL . 6.036 0.013
WAL YA T 37 30
5T HEURSRBRSHR LT EE >N E 51 16




ATz 2019 4 6 A% 34 %45 6 ] Radiol Practice, Jun 2019, Vol 34,No. 6 613

Xt WA S e oA A0 R G 2 A R 8 45
B =R RS T 2 BAESEXZ R,
T A 8 006 38 20 45 AE A8 3 Al SR 0l 0 o A oo
[X 52 SAMER ALK, T WLk 9 X 52 Bxd F % B &
DT I A 1 A T LA v I R S . R AR A 5T
B 3k U IX B Al X — AR AN A B K IR 2 R
DT M3 112 Wb 1 22 s 3 6 BE AR A 53 v 12 A
HER — AP TR R

3D-TOF-SPGR #il 3D-FIESTA J& MRTA # 1%
HEMWAH TS . HAE 3D-TOF-SPGR (1434
0 B N B SR R AT RE S 3D-FIESTA 5 — 3. JF H
3D-TOF-SPGR %3 & 1 J5 1 4 I A 42 4> OBUIN K
103 Ji 2 Jik 30 AN 3l ik B RS PN Bt L 3R A 8 X 3 A i
AR PR R T R . RO MIP E g —
JRAL S T 35N Bl Kk S R R o 2l Ik S I A A A 3
M NVCS 32209 3¢ 4T 158 R+l 581E 8h ik b H 2 =2,
WP T A I 1 B AN A AT R R T 23 % e
PEIR BTAT 055 00 0 7= A 4. DR AR 0F 5% 3R AT T 78 %
3D-TOF-SPGR 17 J b B B, X A % £ 1 b & 4 1
S 0B I L5 o 33K 2 A80RT L HE B HI5 A9 B I AE 12 W i R
T R R T S DT R 2 W RIOR R R TR A
LW R HER R, H AL MRT 4387 36 6 T 9 & Kl
5 2 [H) 5 28 1) 0 1T o e 2 A A R I 3 R DA B UG
Tk SE A, P45 6 AR e 1T L AR % T AR 2 T AL L £ A
FE LSS 7 RE 5 T 1 Sk 7 00 45 5 8 1 48 [R) DG 2R L X
25 1M1 A5 4 ol R B LA B B 87 A A . R
3D MIP FFAT I 45 1) = 4 5 g ¢ Sk 008 A 0 %3¢ 30 ik o
B EAT R R L R A [ 25 R BR R B il
5tk THT AR O T8 22 - 1 2 PR DA T PR b AE Y S
PG 3D MIP [E o $ H 524T: 18 A0 /2 8, 1 =
A 1 45 1 R T N [ 25 O B R AR R AR 5 Y B R A
B

FEABEFE 67 £ = XA 408 IR & b 27 i S 411K
B VR S 08 B LG B A A BT VA X 2 R AR & M AT M
W e 23 4 B Ok 62/67 F1 51/67, 3 TR
A0 T 545 50 BT 3 0 ME AR 25 43l S 51/67 R 37/67
(K] Sy Z2 - 1 5 20 AT DAL 12 W B2 U A 22 A B8 %) i 48 1 A
(18 422 ik et R AT DR, T8 DA b 8 s I A5 5 4 22 1 2 ) 6
FR o X A 20 i A 2 o R R LA B A k57 A A S o A R OB
7T 38 8 M 0 A o A R A ) R AR B O B I A AE 12
W 3 A v BT e I T L DT 4 R 12 T AR O 4R v T
1T M5 2 W R HERG R . AR BIF I = SOM 2205 B 1R
] 4 TR e 22 35 9 IX % BN 62 i) L o — AR R A
2R U A Y DX 2 R R M = SOR &R 2 B ) — A

R S PR R I AE SR ik 5 B SCHR I 418 1 BEAS AR AT
AWFGEA L ZAb - QAW FE N [ L5 42 05
1l T 48 A A — B MVD TR G 8 A B 1 B
HEBR 4. S EREA BN, @ = X g5 5 X FE [
BN FLEFAR 107 DRG0 DR I 7 R O MR 07 B 2 AT 45 L
0 4 fioh 5B AR HE D] Y B R R RE AR AR IR 22
QW 45 BRI 0 32 S M 22 A0 3T AE LA A9 92 W 2 2RO b
T2 W 22 5, B =2 WAL 2 Wi b . RIVE N g
FRATTIN R A 5 09 8 5 45 SR AR B AT im0 o Af 1P
£ P, 227 1 H 2H 1A 1 8 R U 08 B0 0004
S 10 B2 AR 0 M7 125 BB 8 1 A i S8 1 5 30032 W D 1 A
SR 2 R A2 R 2 B LA LA O I R
P E IR AN ER R T M S B S A E R N T
FARTH R 52 35 i BA B2 A4 T 5 A A
TR MVD FRB R IF 887 MBS

SE K

[1] Cruccu G, Finnerup NB, Jensen TS, et al. Trigeminal neuralgia:
New classification and diagnostic grading for practice and research
[J]. Neurology,2016,87(2) :220-228.

[2] The International Classification of Headache Disorders, 3rd edition
(beta version)[J]. Cephalalgia.2013,33(9) :629-808.

[3] Haller S, Etienne L, Kovari E, et al. Imaging of neurovascular
compression syndromes: trigeminal neuralgia, hemifacial spasm,
vestibular paroxysmia, and glossopharyngeal neuralgia [ ] ].
AJNR,2016,37(8) :1384-1392.

[4] Seckula RF Jr,Frederickson AM, Jannetta PJ,et al. Microvascular
decompression for elderly patients with trigeminal neuralgia: a
prospective study and systematic review with meta-analysis[J]. ]
Neurosurg,2011,114(1) :172-179.

(5] MUZEA I, EAEPT 4. = O 408 O 55 0 FE AR (MVD) R 5
TR H S5 R A3 A LT 1. BT e B %, 2013, 43(7) 1 85-86.

[6] Donahue JH, Ornan DA, Mukherjee S. Imaging of vascular com-
pression syndromes[ J]. Radiol Clin North Am,2017,55(1):123-
138.

(7] 4 Sesf, KRBT, 45, A R0 = XA &/ /9 MRIBF5ELT].
BT 2 R 7 2006,40(12) 1 1250-1253.

[8] Guclu B,Sindou M, Meyronet D, et al. Cranial nerve vascular com-
pression syndromes of the trigeminal, facial and vago-glossopha-
ryngeal nerves:comparative anatomical study of the central mye-
lin portion and transitional zone; correlations with incidences of
corresponding hyperactive dysfunctional syndromes [ J]. Acta
Neurochir (Wien),2011,153(12) :2365-2375.

(9] HEB, F2 . 946 R, 5. M4 FE 30 2 0 1w UL 25 19 MR 2 7
L), SRk 5 2 2% 75, 2008 ,24(5) : 589-591.

[10]  Ei IRIRG. 25507 55, 45 R 38 1 R R M = SO 498 6 38 oL
U5 TR X OC R 1 MRTBFIELT]. [ B R H AR 2018, 34
(4):499-503.

(i H 1 :2018-08-24 &Ml H :2018-11-07)



