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<Abstract>

The aim of study was to evaluated the possible role of cranial artery velocity in headache pathogenesis. The
present study was studied of five headache(F=5, Mean age=29.8016.76yrs) were compared to 4
controls(F=4, Mean age=29.00 + 5.48yrs).

Transcranial doppler ultrasonography(TCD) is a new non-invasive and easily applicable method to cvaluate
flow velocities of the intracranial and extracranial cercbral arteries. TCI) was performed with standard
mcthod to measure the Mean Flow Velocity(MFV) of the middle and posterior cerebral arteries, the internal
carotid artery, the vertebral and the basilar artery.

We reviewed the whole TCD results performed at Tacjon Veterans Hospital from October, 8. 2000 to
November, 10. 2000.

Mean flow velocities in headaches and controls at their 6 decades are 28.00 3.6 Icem/sec and 41.251+1.71
em/sec in left PCA(P<0.01), 50.00 1 23.07cm/sec and 82.75 1 15.59cm/sec in right MCA(P<0.05), 26.20+4.82
cm/sec and 45.50+4.51am/sec in right PCA(P<0.01), 26.60 +4.56cm/scc and 38.25 24.92cm/scc in right
VA(P<0.01).

After treatment for 2 weeks, mean of velocity on pre treatment and post treatment are 28.00 1 3.61 an/sec
and 38.203 5.81cm/sec in left PCA(P<0.05), 26.20+4.827cm/scc and 39.20+ 5.54cm/sec in right
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PCA(P<0.05), 26.60+ 4.56cm/sec and 40.60+9.18
cm/sec in right VA(P<0.01).

It is concluded that Electrical Therapy for two
weeks was effected to promote Mean Flow of
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2000). o] 9¢le] 5o 2A 713 Yukao) o] 7
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%Y F5& USEH tiide] /1Y 23 Ay £
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of WM e e £ vl FHo] Role ¢ F¥
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AEE SA%0 NAE FAY 2AR 29 AU §3
& 323, $99 L FEol A o A
%l stggn UME 933 A&d 4+ g
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A FEEZ YARTNE E 998 vixa) g A
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1%4% 5% (tension-type headache)o|@ fol& =
A8 (1988)0)4 Held Ao ArEYr og
3. B¢ 3 d¥Ho 2 AL Y9
(Rasmussen, 1993), dj%¥9] Q7RG 2/9 4
23 N2 890] M2 YEE A Ro Yz}
I At(Mebane, 1990). 8% 2Ed2) 37 QA
o8 FARe LN T{FHo] 471 A

Velocity in cranial artery. Mecan of velocity in
cranial artery with headaches observed in this study
was lower than controls, but MFV was promote ©
after treatment for 2 weeks.,

25749 Jioz T{AlelR Arhe 22N ¥
Fo] A Hx, ojdf AT e T2NHe] 3417
Az Adse] 5oz ANHA dol. 1o tja) P&
o] £822 ¥{7l Adsa, w2y 2 /L] Ary
Z4elol mx g3 ks felEde] 4714 ©
o} o] A% UH Aste] Yoz FHZHo] A
Z AASA 234 slo] fHEde] A Hedl,
249 gL A 2RAUAE AF8A Ha d=
A £52 fdshe okegol Al&s o] SFol w43}
A ot o2l @ VPY FEL Yo £ 14
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B PR ol APY Axe EI A ARY ¥
Fe wgrNe S8 % 0 Fel 28] 449, ¥
#8290 2 424l g9le] Bifaon Agsle Ao
F3= 3 UG (AP R, 2000).

1Y 55 v58H vl E 4d, 934
FHE Aol Holed YdWalo e A 2 o
BoMe Ry Eel ¥& Aoz g oy
(Rasmussen, 1995), izt R 89 Aol gle
o, 44 VP F59] A¢ Ao dE& ey &
o]7} BEEx) eisttie= Ra% UtHGobel ¥. 1994:
Gallai €. 1995). '

HEE 14Y 5% 89 3 v|ge v
oi} zjolzt 1ok, Y S| g HEER
o gobe Bt difelx|%(Wong 5. 1995), IHS
criteria® A 4-8la] BREC] FF5S HRY 9, Yy
fAEAME AFY FFH B5%ol A EAsA =
e, olH ¥ £W4d FEol ARshe vlgdE BuA
oicl B& Aloj7t AAcHHAS F, 1997). Sanin £
(1994)% HSE 82 3 U5 ENo2 Ay Ao
25%°) B33, Jolz] 75%9] @AM e 9y 2014
Y S¥oh ok A4 FEo) ¥ A 2
2332, Stang® Von-Korff(1994) & 855 #=zlo]
50%°04 13 F¥ol BA=UGR Ry,
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B 849 35.1%7F YA FF H4E Ho B g
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TCD¥ &9 ol g3l v) YFAQ gez %
A7 ) YL BE F AR W Y He W 458
A ol 3478 FAke PYes 1980 £ Aaslid
£(1982) <3 A& A=t o1% 1980 &
BHRE ol9) Y4A {840 Uy LHHA AFEol
AaEglen, 0 A3 YAE vld HPB o4& A
o3t AR ohe}, Yl vl MY A (microembolic)
o] 212 (Grosset &, 1993), HY@ 249
monitoring(Ropper ¥, 1987), $%9 Z¥xn<
(Zwetsloot &, 1991)° °|2717A) tjoFg FolefA
a2 840l AA guiso] 7ba sl TCDE vA§4
o] L(non-invasive) €41/ HYF HE A &
ke 44 qEol BFFIM F¥ 423 £ F¥
a7 YF A4 dPos g5 ade}. (o] 843 3
W, 1999).

¥ 5% % W& Transcranial Doppler
Ultrasonography(°13} : TCD) &7c 2 Y§F &x9
Z7HKThie &, 1988), ¥4 (pulsatility) &2(Thie
. 1990), Doppler ¥ #3¢-&(bruit) (Thie . 1988:
Thie ¥, 1990), cl3fats ¥¢k 3710 g g# o
-89 (vasoreactivity)®] £7}(Thomas &, 1990), A|&
AT o Foi A €F F7HThie ¥, 1990)7}
UMbt FRolME Chung®) Lee(1996)7F 23T 1}
e 8% 4 S7P7F 9589 49 2 $0FP)
w2} o7} ek AMNE HadaM g 9& 4H
7} M55 Wil 7leishe 7He9-& AR ul e

Y $902 UTEBAN T2 YR 59 Ao
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T2 A+ YR &%9 A} o43s)7] 48 TCD
8 ol 43 dA2 13y FIRAER) YR 451 @
LA & goli i, FFe S/ o9 AL o YR
o] WAzt Prlexd @ d37 gasiel »
o olof ¥ AFE IAY FEVAS] o WH 59
3499 o U 4l viad 44 4 98 4501
ZAol7} Y7k A7, & AA8s} B2 o
& 7 & 4 Sldke A AAaR AR
At A 4 97 S0 Al Yrleste) 42g A
Asle, 23300l AZIAES) HA X Y 45 Asjo]
S & 5 devts AN Y YR S50 WY

o @4 sleAd gotrue Ar)A 87t FEAEq 9
% 2 5 AL AY/HE A7 22a) .

I. o S Uy
1. A7y

2000 109 8YHE 20009 119 1097441 o ¥
ft £ 9% 2 5 e WY R W 7l YA
3 & APo| glu, ojAof F-Fo| iRy HIel
PAE 5§58 748 YA EYY gAY E IR
& 82} 3 204 o] golM 404 oitte] g2} 598 A
22 3. ol F 3L 7 E A3Alne FYel
e fxloln, 29L dYglol Y FAPE 329
Aol oM FEE AU v o Y &5
& vla3ly] f3 F8c] e AP 4L 498 A=
o2 Megic. q=F HA] 204 oldolAM 40M ol
e 334U & e Bt

2. A7y

M E8 &5 34 1y

AA A7)A 8N A ¥/ 48 3 ¥+, e6X
€ 2571 7059 EEEEAM AR Aoz 2088 A
430, 2&v me] Q492 1 Sw/are] xS 3
£ ¢ A43v, ANUPAIAEY e 5U9
ENRAFME22 2992 Endomed 381-ACE Y9
U2 E AN By AT 49U L ojf8] 158
ARl ALt AVINE F A o ER S8 F
A3, AriA 8 Az vadld AJARS o BFH &
Tof Wigle] 9PE F 5 A& FArudg, £ &
FE(208), 2E5(38), FHUPATARI(158) &
AR Jg3id, 23U U A5 AP X, oA ¥
B AG AR Jo] H P{ S8 Y skd, 27309 A
NA87t H Yf 4o 9¢& F0), SEAR] =&
o] =& Ak

AWNAE} A Ui =8 ¥3iAd 5 Y& AYA
of ¥ &AL, vl YgAA PYo o Y{ &8
234 ¥ sle TCD® ol 43t ¥ 4§ &9 &
el A8 ¥ 7IA+ Transcranial Doppler
System(EME, USA) 2.2 Nicolet biomedical 8A}<}
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Al 9= Software Version 2.40°1%, 2wk probed#t ©}
$3%ct. 2m probeE PRF(Pulse Repetition
Frequency) 2-120k, depth setting 16-150m, burst
width 6-12us. power value 10-100d¥/cr2 117 50}
AR e, scale setting® B-& WA}t 0-40cm/sec, =
€ 897} 0-320en/secZ RBH| AN

2) TCDZ2A ¥y

2, ¥ %% (2 MCA. PCAZt #)e
transtemporal approach®] ¥¥& o|&3ad, TCD
Mapping® ©j 88l £93}0, flow direction, depth
9 mapping displayde] 42l HAg a2idle o
L QA By s

%3 %9 (Vertebral artery: VA& 7|4 §4
(Basilar artery: BA@)2 hand-held 2us probe@
o] §-3}a] suboccipital approachol 2|8 BAE 344
olA, VA¥ paramedian line(+@719A H&0A)
A4 33

siphon®-9 9] W3 E=A(ICAs)& submandibular
approachel &3l 71A}3te] WA FA(ICAc)E 333
gict.

Zt 24 %ke] depth= MCA 50-60mm, ICA 60-65mm,
PCA 70-74ma, BA 29| %-(BAprox) 74-80m, BA ¥
914 (BAdist) € 84-90mAlelolA £330, VAE 60-
65mA oY F2 &35t

H @45 (Mean velocity: Vm)¥ computerized
programei 2j#) AF o2 AV ACE,

3) a9 MuA

3% 783 W58 Y YHY FE Qo] WA
FE 3k ¥R 3o YY) WY 5
3% 589 o 9§ 45X @ J4U 2A#
AN A XY 5 3len], § U} e 2EY2) 5
73 34§ AR 84 AN A}t 4T
A7] W&o oA 2N& MAY Asjeln BE 5 Ut
EG @257} A7) uiel RE BAAA B N3
71 Aol sl

3. 249y
A AYIH 22 o YR &x9 Aole

Independent simple t-test@ ol 43} 2Z3% 2. A8
Az Ar ¥o] A Y7F 9| alol& Paired-sample
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t-test® o] 84 HFsig oo, 23 oo AR Foll
U7 £59 Wsis} Ao BE ¥ 4/ 529 2
ool Ui ¥F 2 & Pajred-sample t-test® ©J-&3H
o}, AR AeEA L SPSS WiN(ver 10.0)-& ©]&
#qict,

0.4 =
1. 4Y2D zPe Yurd SY

AP PT A% 29.8016.76M olx, =T
£ 29.00+5.4841% vk, £ A5 2 A
P B 56.20+8.23ks offl, 2L 5050+
8.23ke °tt. AFe A5 HAYTol 159.40+
3.44cem ©1 2, h2Fo| 161.25+2.36em2 ¥l <3
tHiE 1).

B AHPN cixol ety §4

49T a3
a3 29.8016.76 29.00+5.48
A3 (kg) 56.2018.23 50.50+8.23
A%Hem) 159.40+3.44 161.25+2.36

2. dE2 dix=Fel o WR 3o Xto]

2 Zdy Foio| A5 AW PAFL 60.00%
20.71cm/secolA 2, 2] A 82.75+2.87m
/secE AYWTY H YF S0t W@ JelAT B4
A2l Aole it 4% WA Foe A% YTl
41.20+10.57cm/sec, NETo| 54.25+ 4.99m/secE
AYze o UF $571 A veptont, A A4
o Aol Y. 4% Fdiy Foe] A5 AYIo)
28.00+ 3.6lcm/secol 3, thEie] 41.25+1.71em
/sec® AYFeol dxFol v&) ¥A el
(P0.01). 8% %99 F¥c HYTol 35.60+
14.64am/secol AL, thEFe] 44.0013.16m/sec2 4
UTY o UF ST @A JegR % FAAA Ao)
£ Rk TR 714 gl A= ATl 37.60
+5.46a/secol i, WETo) 45.5018.89em/secE
JYze ¥ 7 £571 WA JdeldAY FAA A
ol gt ¥R 714 UL dYTol 43.80+



9.68an/sec, thZFo] 50.50+8.06m/sec G4 44
T o 857 4571 @A JelRA S FAAA zo)e
At ¢A 2 2% Foixd e S YTl
50.00123.07cn/sec, AZ2T0] 82.75+15.59m/sec2
2o vl dgol "8 BA Jelsch(P0.05).
L2E% W3 FH9 A= Yol 39.80+£16.99%x
/sec, 2ol 58.00+9.56m/secE YT o %
271 3A JepgA g A4 Aole g W
LEE JuiM Fue] B4 Ao PFake] 26.20¢
4.82am/sec, H=Tol 45.50+4.51m/sec2 thETo]
vE AP o 84§ 571 W8 BA Jebgd
(P€0.01). % 2 8% 32 F99 74 dA] 4YTo|
26.6014.56cm/sec, XTo| 38.25+4.92em/sec2
el 4@zl gz vig o 8§ &I} ¥l
(P¢0.01)(R 2).

B2 A dix3el o HF 559 Alo]
(SH9 : cm/sec)

FAAHA Aol YUt LF U7 Ful9) A N8A
o] 41.20£10.57em/sec, A& F7} 45.20117.20cm
fsecZ ARAZ F7} vyt 9F FdiY A9
7% A7He) 28.00+ 3.61m/secol, A8 F7}
27.80+5.50cm/sec® AR Foff 23] 1 Y& &2}
ZasigiARt FAN 2 ot 58 o 9%
323 $99 3% xgAe] 35.60%14.64a/secol
32, A8 ¥} 36.20+12.44cn/secE NE A} Fo|
N & 5 A A7} |l 2% 714 S
A$E A8 Mof 37.60+5.46m/secol 3, A& F7}
39.40+3.70an/secE A8 A B} AR Fo H YF
571 dd Z7132 9T, A2 ol gl
gt U9 J1A 9 A8 Ho) 43.8019.68am
/sec, AE F7} 42.80+6.02cm/sec2 23121 4 UF
27t WolAA T AR alol:= iUt 22% &
gy Fufe] 3¢ x&AHe]l 50.00+23.07cn/sec, A&
¥71 60.20111.17cm/secE A B Fofl o ¥§F 457}
A3 F7HEAT, 94 BAIHA djele gl 22
% Ui 99 4§ % A8 He| 39.80116.99%m/sec.
A8 F71 49.60+17.21em/secE A& Foll ¥ ¥/ &
271 FHRAT HA] FAAHQA Alol= gigich WA 9
8% FdiY Fuie 3¢ Aude] #ghol 26.20+
4.82cn/sec, A& F7} 60.201£11.17cm/secE A& F
o ¥ ¥F F=7 WY FARESES A4 FU)
(P€0.01). &A17t 2 8% 33 Fule] 7 oA A gA
o] 26.60+4.56em/sec., A& ¥7} 34.40+10.60cm
/secE GERGAI T FAIAQ aloj QIUTHE 3).

B 3. Wolxim AlAl ¥ & YR S22 RO
(49 : cm/sec)

Ch: b 2 E
LMCA 60.00+20.71 82.75+ 2.87
LICA 41.20+10.57 54.25+ 4.99
LPCA®* 28.00+ 3.61 41,25+ 1.711
LVA 35.60+14.64 44.00+ 3.16
BA prox 37.60+ 5.46 45.50x 8.89
BA dist 43.80+ 9.68 50.50+ 8.06
RMCA* 50.00+23.07 82.75+15.59
RICA 39.80+16.99 58.00+ 9.56
RPCA** 26.20+ 4.82 45.501 4.51
RVA** 26.60+ 4.56 38.25+ 4.92
L Left
BA prox : Basal Artery proximal
R : Right

BA dist : Basal Artery distal
MCA : Middle Cerebral Artery
ICA : Inter Cerebral Artery
VA : Vertebral Artery

3. H71x|R HAl ¥ x| YR S 2| Xlo]

% Fdix Foie 3+ A5Ae YT 60.00¢
20.71aw/secol L, A8Fo] HAUL 67.20+14.48
an/sec AR Foll o BF &7} od FrlsigAw
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AgH 8%
LMCA 60.00+20.71 67.20114 .48
LICA 41.20110.57 45.20+17.20
LPCA 28.00+ 3.61 27.80t 5.50
LVA 35.60+14.64 36.20+12.44
BA prox 37.60+ 5.46 39.40% 3.70
BA dist 43.80+ 9.68 42,80+ 6.02
RMCA 50.00+23.07 60.20r11.17
RICA 39.80+16.99 49.60+17.21
RPCA** 26.20+ 4.82 60.20+11.17
RVA 26.60t 4.56 34.40+10.60




L : Left

BA prox : Basal Artery proximal
R : Right

BA dist : Basal Artery distal
MCA : Middle Cerebral Artery
ICA : Inter Cerebral Artery

VA : Vertebral Artery

4, 2F24e| Mo|X| 8 AA| o x| g5
%5 9| xjo|

4= FU] 9 A & Aol JFAE 60.00
+20.71m/secol 2, A& ¥ HAHL 74.00%
12.79cm/sec® A& Fol ¥ €7 &5} F7HIAAITE,
FAAY Kol g}, 92 Wi ol A5 A5 A
o] 41.20110.57/sec, X8 ¥7} 53.00+20.14cm
/sec® AR Hel v]a] FIIAAT AR {4y
£ . 9% I FA A¢ A 8Mo] 28.001
3.61cm/secolR N, A8 F7} 38.2015.81am/secE A
8 o ¥§F 4271 37183, A43Q Reds A
AtHP(0.05). 4% 33 Fohe] 7+ A8A0] 35.60
+14.64em/secol 3L, AE F7t 39.60+10.64cm/sec
2 MgAs Fo| o Y{ 454 AA A3 A}
295 714 49 A4 ArAel 37.60+5.46m
/secol9lR, A8 F71 41.4014.39m/sec2 A8 A}
A8 Fol M Y[ S5 v, AR 1A 4
5 A& Ao 43.8019.68a/sec. A8 ¥7} 44.60%
7.23cm/sec Wl&EATE LER FuM Fele] S
AlgMe] 50.00+23.07em/sec. A8 F71 63.80%
14.65cm/secE AR Fofl M UHF 571 YA 3] 3719
gk, gA] AAQ alole QUkith L EF A Fule]
A4x A7 Mol 39.80+16.99m/sec, (B F7}
51.40112.14ce/sec® A& F¥o) ¥ Y7 =71 371
B A EAAY ol /AT 28K £ §
wo] A9 Agde] P@gkol 26.2014.82m/sec, A
8 ¥} 39.2015.54em/sec® AR ¥ ] Wi &%
7} $711cH(P(0.05). 2. 8% T Fu9 4L YA
A8 Ho| 26.60+4.56m/sec, AR F7} 40.601+9.18
wm/sec® AR Foff ¥ AF £57 7489
{P¢0.05)(R 4).

B 2. 2529 H7Ix|2 Al %2 o R &9
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xto| (=H9 : cm/sec)
Agd Ag¥

LMCA 60.00+20.71 74.00£12.79
LICA 41.20£10.57 53.00+£20.14
LPCA® 28.00+ 3.61 38.20+ 5.81
LVA 35.60+14.64 39.60+10.64
BA prox 37.60+ 5.46 41.40+ 4.39
BA dist 43.80+ 9.68 44 .60+ 7.23
RMCA 50.00+23.07 63.80+14.65
RICA 39.80+16.99 51.40+12.14
RPCA* 26.20+ 4.82 39.20+ 5.54
RVA® 26.60t 4.56 40.60+ 9.18
L @ Left
BA prox : Basal Artery proximal
R : Right

BA dist : Basal Artery distal
MCA : Middle Cerebral Artery
ICA : Inter Cerebral Artery
VA : Vertebral Artery

§. 2% S¢toll 68 ojat X2 1E9)
= W £x2 X0

4% A o9 A% Aw Ao AU 79.00
+5.66cm/secol 2, X 8F9] WA 82.00+14.14
an/sec® A& Fol ¥ YF &0 FradAD v &
@ FEol. 942 WA Fe] 3+ A& Ho] 44.00
+14.14em/sec, A8 F7} 62.00%36.77cn/sec2 X8
Aof s S7BAAT FAH o2 fyde At
4% Jdix] §9Ue 3§ A& Mo] 31.00+ 2.83m
/seco)|UL, AR F7} 42.5047.78m/sec® NE X
o 4% 27 AT 244 fade el
o 9% 38 99 F§ A8 Ho| 24,5013 54m
/secel i, A& X7} 35.50+13.44cm/secE A8 F
9 H ¥{ &7t 71T $AH Aole i
SHE 714 $de] A9 A8 Mol 37.5012.12m
/secolR 2, B ¥7} 40.50+3 54em/secs A7 AP
AR Foll | YF £=& vls3igih A9 714 B4
T A8 Ao| 50.00+12.73cm/sec, A2 F7} 48.50+



7.78m/sec V&Y. 28% Fdy T4 ¢
A& Ao} 70.50+24.75m/sec, A& F7} 70.50%
23.33a/sec® A& AT} Fo| o U{K £ AR o7}
gi%ict. 2.8% U7 e P4+ A8 Ao] 56.00+
15.56am/sec. X8 ¥F71 58.50117.68m/sec2 X B
Az ¥l o YF = & Ao/ Q). 2EZ F
e Fode] B$ JA A7 Ao FFgte] 30.00%
5.66cu/sec, A8 F¥7} 41.00+£9.90m/secO 2 A5 ¥
o H ¥F £/t F7HAT KoY glsich L &R

Z 99 B3+x H4A A8 Mol 24.0014.24cn
/sec, AR ¥7} 36.50114.85m/sec® VFEREAI T B
A Aol UUGHE 5).

B 2. 252 & 68 ojgt x|g 28| & AR &

10.97cn/sec2 A& Foll ¥ YF Sx7} F718IADT
foAe gigich 4% WA 949 3S AR Ao
39.33+10.50ca/sec, A& F7} 47.0010.00cm/sec
A& Aol v ZUHEAA T FAA L2 RAde U
o} 9% 3oy o9 34 AR o] 26.00+2.65cm
/secelln, A& ¥7} 35.3312.52m/sec2 XE F
¥ Y{ £571 71 0HP(0.05). 9% 33 99
3% A& Aol 43.00+14.73m/secolR 2, AR F7}
42.331£10.41cm/secE AR ¥9 ¥ WF S5/} 28]
2 ZastAe Aole Y. o9F 714 399 A
$+& A8 Ho] 36.67+7.57m/secol R, NE F7}
42.00+5.57m/sec® A& A3} 2|8 Fol) ¥ YHF &
& vkt 495 714 F4s ARAe] 39.67
17.02/sec, A& ¥7} 42,001 7.00cm/sec 2 ¥] 53}
fick. 2EF Zdix Fole AL A8 Mol 36.33+
7.57m/sec, A& 7} 59.3319.07cn/sec A& Aol
vis] 2%l o Y{ L5551 WA bR
AAQ atele . 28% U7 Feoi) BEe A8
Aol 29.00+4.36cm/sec. AR ¥7} 46.6717.37cm
/secE & Hel v]3) (59 o YHF £} 3718
AT Feld & gloith. L 8% Fuiy F9] AL o
Al AlgMe] HFgto] 23.67+2.52m/sec, B F7}
38.001+2.65cm/sec®. A B Foff ¥ W§F &0t 0
tH(P(0.01). LEX 3T Foo] ALL HA| A7 Ho|
28.33+4.62em/sec, A8 ¥7} 43.3315.81cm/secR
AR Fo o Y7 271 F7HRAT FAAQ aole
Siith(E 6).

£l Xo| (ct¥ : cm/sec)
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L Left
BA prox : Basal Artery proximal
R Right

BA dist : Basal Artery distal
MCA : Middle Cerebral Artery
ICA : Inter Cerebral Artery
VA : Vertebral Artery
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# 6. 27 = 68 0|4 & 28 « WR &9
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RVA 28.33+ 4.62 43.33+ 5.81
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L : Left

BA prox : Basal Artery proximal
R : Right

BA dist : Basal Artery distal
MCA : Middle Cerebral Artery
ICA : Inter Cerebral Artery

VA : Vertebral Artery
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