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MRI Research of the Relationship between Brain Stem and Vertebral-basilar Artery TAN Li-hua, MA Cong,ZHOU Shun-
ke, et al. Department of Radiology,Second Xiangya Hospital,Central South University, Changsha 410011, P. R. China

[Abstract] Objective: To investigate the relationship between the oppression of brain stem by the vertebral-basilar ar-
tery and their MRI signs of brain and clinical symptoms. Methods: MRI of head was performed in 85 patients as the test
group who had brain symptoms on MRI and 85 healthy volunteers as the control group in this retrospective study. The fea-
tures and the relationship between the oppression of the brain stem by the vertebral-basilar artery on MRI were investigated
in single blind procedure in all patients. The results were analyzed statistically. Results: The oppression of brain stem by the
vertebral-basilar artery was found in 51 per cent of cases in the test group and 14 per cent in the control group respectively.
There was significant difference between the two groups (y* =7. 106, P<C0. 01). Through logistic regressive analysis, the
frequency and degree of oppression of the brain stem was proportional to the age,ischemic signs on MRI and the symptoms
in the test group. The older the age,the more ischemic signs on zones provided by vertebral artery on MRI and the more
brain stem symptoms with reasons unknown, the higher the frequency of oppression of brain stems. Conclusion; Brain stem
oppression caused by vertebral-basilar artery is the reason of some brain symptoms. The cause of the oppression is con-
cerned with arteriosclerosis partially.

[Key words] Vertebral artery; Basilar artery; Brain stem; Magnetic resonance imaging

SCRRAR E 15T A B M- I 20 Tk s e 5 S 38 f A
28] BB 15 HE LU IR AR AR AT O {ELAS P B AE- R G Bl ik TR
16 % 5 i Py MRT 2 BE K 8 35 W PROAE AR A9 A D) 56 &
i JC ZR GE M SR o AR S B A S - S 3 K
50T R A T G AR M R LA B E IR R LS
Jidi MIRT 2 B K i PR ¢ B AR A SR A

B 7%

WFFE 20 .85 1. 3o Br MRI ¥kt e vh b b1 i 252 il
B AT IR I R R R R . AL R E
2 1 = A AS I PR B R 1 B B A AR 2 R T A
P LA B UTIA S ik MRT 3¢ 91 1E & sl H AT sl 1 14 fing

fEZ BT, 410011 Kb, q:m R B O R
/ggk—q/} A4 (1962—) . 5 IR AR BN B0 1 302, E 2
2B LS 2 S AR 2 18 W T4

T, 85 Bk, 5 55 i, 2 30 1 AR T~ 88 4,
V¥ 37.7 % IERAEAR < 3k B3k 58 . — M ks
2y s BEA 12 il W J3 R B HiREAEAR 7 i) A2 R T
S AR A 3 )L Kk 1)l 1

Xif BEZH 2 85 {51 . Ay TG FRG I PR i AR L (AR 19 1 R
B, Hh B 52 i, 2o 33 ], 4E R 9~86 X, F- 1y
39.4 %,

i 3% B GE /7] Signa Twinspeed 1. 5T MRI
A o Sk v £ P el T PR PR DR E ] 3 (fast
relaxation fast spin echo, FRFSE) J# % T,WI (TR
4000 ms, TE 100 ms) & T, ¥ 14 32 9 )2 %% % &2 (flow
attenuated inverse secovery, FLAIR) %1, T, WI (TR
1900~2100 ms, TE 24. 2 ms, TI 750 ms) , @R 1 T,
FLAIR (TR 8500 ms, TE 133 ms, TI 2000 ms) {74 fiixi
4 J2 IR 5 mm, 28 1.0 mm,

lLb



T2 S 2007 45 4 A% 22 %45 4 ] Radiol Practice, Apr 2007, Vol 22, No. 4 359

PPN - TR B K S 0 T R AL B G R e 0~4 2%
CIEL 1D 980 s DAL A 45 i S8 B2 4108 R e
DYZ T E . 0 G Sk Mk T oK B H 1 fih, — 3% ] AT
UL o B s 1 9%« 3l K55 T B 1 Ak AEL i TG
AN 5 11 G ki T 32 3l Jik s 3 e B AR B L G i MDA TR
JE/NTF iz s kAt s 1 - i+ 52 5 5 B AR 8 . He i
MBS T S8R Fixsh bk ie; V4. BA I 9L
L. BRI o T A 2 i b T R B
TEARAR Tl 2R i 2 I O R AR A T ER T 5
HEH . O~ M HEMEA RS LT — 5%
%

iy MRT LB 432 5 B T B, oK 0L S35 11 3,
AR Sl ok £t D B A AR BT 5 [T Y L AfE 3l Bk 3t it DX
2 R B s IV R, AR AE 3l ik At o, DX A 5 B R kR 5T 5 V
T HE 2 R 1 D B P I AR B

=B MRI 2 8 Bl 75 0 %€ 0 4 il b T
MRI, L T, WT Sy 3, 5 2L T WL 088 930 5% i A Ak
BB B 2594 73 9% - Il MIRT & B 70 B, 99 437 s
7 LA B Ui R L — B0 AR D 03 G S o T o

it oy M SPSS 11, 0 Bfb. 0l #E 47 o K
% Bk R S —Jr AR i Logist [AIH 7347

Bl MAMERDIRSBTXEZSH, ) 0 R M IRELER

#Z R

ATF 5 20 Fi A A58 IR 20 ik 5 i T 07 B 0% R I AR
oA 1.
1 RAARAE-ERAREGHTLEX AN FRAH

S 0 % 14 ne M+ &
<20 % 3 1 4

20~39 % 3 10 3 2 18
40~59 % 1 8 12 5 26
=60 % 1 15 16 5 37
&t 8 34 31 12 85

X 2L 0 PN A R TS gl Tk 5 IR LB G &R 0 2 39
@, 1 2% 34 4, 11 2% 10 . M 2% 2 B

WF5E 24 5 %k B84 b 1k ) (yf = 2. 285, P =
0.131) BAFE (y* =3. 176, P=0. 142) 2 R ¥ L4 it
S, BT AL IS R A I TR AR R 5100, X B4l
4%, Wi 22 5 R Gt 2% 8 L (y = 7. 106, P<<
0. 01) s B ¢ 41 A M- IS 3l bk F 30 1% -+ A9 W] RE 1 2
EH AN 2. 82 1% (Wald y* = 4. 28) 95 % 1] {5 X [d] Ky
1.06~7.55(P=0.04),

58 281 751 P AE R RS 2 k55 0 B SR R i S
BHE AR R IE A E (r=0. 266, P=0. 014) , %} B2 K
AT 0~ 1 9(85.9%0) 43 A B Al i » Wl AR AT 45 %

MHAS AE5EHMZAARA RSB, EHME(H L) Lk
b)) TR EMMEHRESRERGGT A M mA RS L EMMHE LRI, O 2R AMNEDIRELER . EHREH . L UA
RENTFTREAX—FG); D) IR EMEDREAEH EMANEEN 2L ZkEH 10°; o %, £MAEFHIRED
HMETH EHUNREF TRTAR—F G LM EAE DTS D VA AMEHREAEMEN, EBUNEEKR
ThFABA—FG), LEMmErERT 5°(4 157,



360 T 252 8k 2007 4F 4 A58 22 %5 4 ) Radiol Practice, Apr 2007, Vol 22, No. 4

PSR

BIF 58 2L 0 P A R TR Bl ok S5 i 0 B G R i
iy MRIERB KRR W 20 2R3 A MRI
RIN N LV B35 o 28 A 1037 i Py B -2 i 3
Joio s 3 R A BT R 20 B R R g it i X
i

X2 BRAREXRRAAGAANMRIZAKK R o)

AR MRIER 0% 14 I% WME NR &3t

1A 6 24 10 3 2 45
A& 1 6 7 5 1 20
Il & 0 2 8 0 0 10
VA& 1 1 0 1 0 3
VA 0 1 6 0 0 7
A3t 8 34 31 9 3 85

2t logistic Z A & [ 9 4347 » 2 BRAF W KA 531 1Y
S J o WF S 4P P - I 2l Bk R T CI ~
IV GO i A A 58 MRTERBLCI ~ VD iy Al G2 08
Pt PR AE- R I 2l Tk TR 8 ik T (0~ T g0 Y 3. 56 1
(Wald y* = 4. 28),95% A {5 IX ] = 1. 07 ~ 11. 86
(P=0.04),
fili MRT B0 NIV 7L -2 i 2l bk e 36 il 1
CIT LA D e A 5t i (82, 4 %0) s filf MRI £ HH 1
T e A AR (33, 300) s il MR R B 11 L IV B2
KA A T # Z 0 (60.92%0) o il Py Atk h Bk 4t i (X
A5 R LV AL B I% 3h Ik H 38 T 1Y
AR PE R T MRT B IE 5 L ARAE-JE % 3l ik 2 i X
SHMARRE LI N B (= 8. 578,
P=0.003),
WFSE AL PR 5012 W 1L 38 ] M- i 2 Bk =11

B 2 a) MRI & A M 3h Bk /R 38 A A0 H D i A R Ap 22 42
3R (F) 5 b)) E— B & MRI = # B & A A ek (57)

24 {315 2t e TE R A AT B HERE R Sl k= 11 9% 19 15
2 [a] HE & S B Bk IR 8 W 22 R OC I R XL
(P=0.487),

o

T PA AL T PR 2 5 S M AR IR A ) 2 A
T EL A A3 DS Bl Mk 3 i T K i MIRT 2 B
a8 PRE R 114 A0 S PE BT 28 SCik i B A A o AR B
PEFEN MRI FRBIE % o 3 A7 i v 2 8L (R o HemT B
5 5 A O T W R AE DR A% S 4 SR R R ME- S
TG B P s 300G £ D PR B 55 i A R Py A S

1. A5 P 2l ok i 36 i #) S AT 4R 0o

WIS S B o AR R B K H 38 i T 1) e JBE AR
Py GARR RN IEAH G . BRI TS R B0 L Sl Ik ok
A1 114 2 9 38 L% Tt JBE 7 I 4 0 T 800 3K i 7S 10 A -
HERE Bl ok 3E i AR AT RE S S Bk RERE AL A % . T
sk AR AR A I KA BE S J5 Lk e Ok I DY I Y TR
T3 B2l R AR T e 2% SRk A O RE L B 25 Bl
BT B HL R A T HABESE 40~59 ¥
2155 60 % DL 21 F P HE-JE IR B Jik s 3 R T 9 4R K
PRI LG 22 5 IR T REA — . — 2 B AR I 4
T Ji 2H 2R 4 1) R JRE S T R M R L L ) e )
R T T BT R AT 5 L f 7 K 4 Bl bk X i 2 21 41
14 38 R E D . I T RE S AN IS A 20 LR AR R
WEEE S

(LA BIF 5 705 -5 1 2l ik 1 38 i 9 A8 5 8 AR
e B AR 5% B B AT 5% R 58 AR %8 0. 266) 4 4278 [
18I Sk AT e AL R 2 5 e R & &7
S RIV SR A . SRk — 0 S BRBORL | 3 ko
BRAE R BB k-5 0 Ak B U0 R A Bl Bk A AL
BV A 8 3 S L6 X i T A e

2. -5 I B ik Fs 3 T 5 B 01 PR S B

L PN A DR 2l K H 3 B A 0 i T A B Y T
30 BT il A H R A 228 iR BEAY T

L 0T I A By 1) T 38 2037 S0 5 A AR Il ) R
0 5 13 B 30 8 b e A i i B P A 22
1 2 a2 A A L A L 3 2 AT B R R I 45 4 1Y
18 P A2 B 0 S AR R o AT ST LA T il
HH M SR R Bl k116 1t X ke o Pk MIRT 28 B2 G 1 48 1k
18 B 3. 56 A - FLIK - A ot 2 B AR T a4
F18 [5) — 7 T T S JH B8 D00 - T i i s i A 3
A IR A B 5 AL AR R R s AS RE B H BT A9 MRT (2
71 » He i PRAE PR B AIE £ 1 BEAR BT RE JF 3 ML 48 138 Y
LA T T 0 A TR A R 2 e OIS G AR Sk



T2 2007 45 4 A% 22 %45 4 ] Radiol Practice, Apr 2007, Vol 22, No. 4 361

PE 12 P 2 bk Bk 1 35 0t 9 17T 9 B L — e o AR R L B
I AR 2E S

11787 s 38 10 T P RE 5 b A R e o % i
T 2 A% A B RE AR BARAE

ABFFE 8 5 3R R Ay T H Al )5t PR (Ca H5 A SED AT
fifp TR 1) JHC 32 B i B D B A A T S Y N - i
JIG 2l Joik s 38 % 1 o SCHR H 2R A HE 2l K s 8 R T 20 D
FE AR L S I R 8 T AT RE SR L F R
4 I PR 2R 2

SCHR R 3B T % 41 32 s W] RE 5 kS AH OC B AE R A
Lo e G VR 45 O Pt 28 A 6 A% P B BB B4 ) L A% ] 4
MR ALSRE 2 1) ) MR 3ok 5 0 P i W I % W oz, R 7 A R
HMESD . AL 58 B Sk g AR K Ty 5 A AR R A LK
M O A SEE 6 ) B il 73 0 AR 5 AR 1T BB 5 3200 5 | kS
(4 22 4% A 95 22 47 5 . Thimineur % %t 7] % Chiari
W JE B8 I 58 TA O Xk S 00 A% 1) T 3 T RE 2 1 1 Sk
S I S R A A o) IR 1 7 A R 4y ELA
55 5 A 19 U R 1 AR AT i AR 2R R RT 5] R K
L AHIRSE LA Tt I R R i R 1 Sk e A I AR
IR B AT 5 20 H B A U 3l K s 3 G 1 2 o 1 A
1) 2. 82 A+ 3X 4 7 HE-JE IS 2l bk He 38 1% 118 A] B 2
AN P R Sk AR Y IR R 22—

A5 1 & B TCARE R 1 % BE 2 IR A 3 VS 3 ik s
TE R T X R R I A R 38 A TS — i AR B R E
Mo FCRER 1 H B AT RE TR 2 — o B (B AR R Y
ZatEM.

HE-JE I 20 K BR 7 H 38 i T4 B g | B sE AR, e
Fi A 22 Bl T A T e B BOMUp 28 A L AT RE 5 E
M. Tash 517585 7 KL 3h ks 5% 2 MRT 5 F AR 4
PR WL S IE W 1M 48 s 38 ] 5] kS = Sl 28 B T o 22
Be o ABFFELL 10 B HA 1 BE | iy bl 28 55T P22 RE AR
5% 20y Bk 38 TG G At 5t PR AT A R . 3K SRR X IS HE At
PRI fift B 1) Ll 22 5 6 5 7 R A UF 5 G 5 L A 11 5K
R

QR T 2 BkRE Ak AT RE T SO R A KT AN
TR A8 B 5% ST eI R A Ak B Bk A B AR . A Sk AR
TR AZ By ] AT BE T A AR UG 2l ik i A8 5 28 A Bk il &
VEEL RS . Hoilm IR 3R BLA 2 R X 2 1000k A L
F G B F R . WEFE AL A HE R B kA I X f
i1 | = AT e i R O A = = W 2 'S
7 i T 8 e it R A 5 ME- KR R 2l i T A A %

Naraghi % Johnson %5158 it P #6 & MRI #F 5%
B I P A A R A0 A% A 32 L RN Oy ek

oy L T AE 5 A B S 42 32 LA TR A O . (N
PEAE I ey L T 5 428 1A 3 R E O DR S I 4
Jis 368 S 45 AT RE 5 B0 A 1 g i H o 5 L L IS T RE 5 |
B JikB AT 1 T R A6 4 A L 1 T O R Ol S E R
W EARE . Thuerl 500738 3 4 BT AR il T 1
e — R AR R S LA L T LR S IR R R
FHIF TG 2 R L AFTE R A IX L X0 ok 22
FAY AL 8 A A o O O AR LR W] G el e A R R
Ao AT A B BF TS A A TG R I - A T 8
TH TG 225 3R Thuerl 548 H AWM L

SE

[1] Hongo K,Nakagawa H,Morota N,et al. Vascular Compression of
the Medulla Oblongata by the Vertebral Artery: Report of Two
Cases[J]. Neurosurgery,1999,45(4) ;907-910.

[2] Schulz R,Fegbeutel C, Althoff A,et al. Central Sleep Apnoea and
Unilateral Diaphragmatic Paralysis Associated with Vertebral Ar-
tery Compression of the Medulla Oblongata[ J]. J Neurol, 2003,
250(4) :503-505.

[3] Thimineur M,Kitaj M, Kravitz E, et al. Functional Abnormalities
of the Cervical Cord and Lower Medulla and Their Effect on Pain:
Observations in Chronic Pain Patients with Incidental Mild Chiari
I Malformation and Moderate to Severe Cervical Cord Compres-
sion[J]. Clin J Pain,2002,18(3):171-179.

[4] Chen S, Aston-Jones G. Extensive Projections from the Midbrain
Periaqueductal Gray to the Caudal Ventrolateral Medulla:a Retro-
grade and Anterograde Tracing Study in the Rat[]J]. Neuro-
science,1996,71(2) :443-459.

[5] Naraghi R,Gaab MR, Walter GF,et al. Arterial Hypertension and
Neurovascular Compression at the Ventrolateral Medulla;a Com-
parative Microanatomical and Pathological Study [ ]J]. ] Neuro-
surg,1992,77(1).103-112.

[6] Johnson D,Coley SC,Brown J.et al. The Role of MRI in Scree-
ning for Neurogenic Hypertension[ ] ]. Neuroradiology, 2000, 42
(2):99-103.

[7] Tash R,Demeritt J,Sze G,et al. Hemifacial Spasm:Imaging Fea-
tures[J]. AJNR,1991,12(5) :839- 842.

[8] Colon GP,Quint DJ, Dickinson LD, et al. Magnetic Resonance E-
valuation of Ventrolateral Medullary Compression in Essential
Hypertension[ J]. ] Neurosurg,1998,88(2):226-231.

[9] Schmitz SA, Hohenbleicher H, Koennecke HC, et al. Neurogenic
Hypertension:a New MRI Protocol for the Evaluation of Neuro-
vascular Compression of the Cranial Nerves [X and X Root-Entry
Zone[ J]. Invest Radiol,1999,34(12) :774-780.

[10] Thuerl C,Rump LC,Otto M,et al. Neurovascular Contact of the
Brain Stem in Hypertensive and Normotensive Subjects; MR
Findings and Clinical Significance[ J]. AJNR, 2001,22(3):476-
480.

i H 3 :2006-04-10 & 181 H 1 : 2007-01-09)



