Olesol S 33 0 3KwlS alxs
WWAA 35amwl/ 1Y o losd/ pias 9 s Jlw

19T (D192 30 Jos (> S §955 (Bl Fgigw IS
S yho
050 il wug 55D (g gm0 s JiSS

ol eleiol lgial Sy psle oSy o Sy ouSisls nlasl g jre > 09, il
el el (gl Sy pole oKl ¢ Sy (goaSiils conlasl g ke >l s

9 i3 Alio

MIFIVY 8L > & U

MIVIN 3 pdy &b

(]

i

MDS: ) Jos > 30 S8 G S gig— - 4 (i ooyl cadllas (o] Bua
By—s S—wludgen olj)l > (INtraoperative microvascular doppler  sonography
D9 S5

oo ploxl gz anle V0 Gloj sojk Bk o Jlo BY s Laugio b (30 WV 5 0§ VF) Slow VO (4l
J8 e Yo Ll 3L sito SoS o BSiw b widg 03,5 axrlye (e gl TV (2l
Sl 5950 0 B pis g gyl Sl ol (1 iy b 285 g0 (5500 iyl oS 5l n g
M el 5 €85 g0 50 oy BSepl S clen 2oV 5 as f ax 255 Ul
A5 dulio Jos Jax (B5551 S @5 b Jos o ()9

Perforating ;e Jolis sl Bl g, plas INSONGLTON, 4; 1508 2o oo V B b g9 50
V) a5 bl 0 Jos e (B gisw bl Sledblgaslizl b pu5l qulS 29 musygl Sl g
O A pae e 4 )90 Y a9l BlbI 59,0 algl Skl e a4 o 5,50 ¥ oS (3 )90 Moy
s & eyl JolS (A5 Aty pas g ST 5o, SBICe 4 3y00 Sy g gl Sl JolS
Jos Jan (S0l 5w cloadly S5y 43V (BSggu Jhb ol bwgio ploj 292 (lejen
B Joo o> (BT g Bl b 3aie 3090 ple )

Cgges & 425 b g0 Slopmn )l 2 Bides o S50 SosS oy S ge Ll Sl ez
JolS g Gl\bl 59,c PAENCY 8558 13 eyl SleMbl 0l 55 ¢ 395 polej 5 (09 ool plosl
Bl o Aoyl (D iy

(BlS P IS (3955 (S0 puant 95!

i g,

HEE VN

18 35 Ao

tglS (4551

A
)
AN

Ol ool cloduol (Sibp pole olRuisly ¢ S (g0l colias! g 320 Sy Jliws )8 ale) 4 g 58D
E-mail: vahilotf @yahoo.com

1Olis Sl
Vg PRCSREY
il )y g0d olaes
sabo las

:J9§.ww LRVWVPY u»)ai

\r/\/\muvn)u/ﬁa,%du—og@\@ﬁo&u\;@

AOA



JlSad 9 5 g ius HiSH

A3l o ISt o al LO) o otali
L oS Ol O oy se ezl ¢ Jas pm
O35 pOlay 5 (Sl ;b alse 31 59) Vo el
Al e (aa33 FO LY 350> ) O

oSl ol e o 1S 55T s s
o3 Ao VY s S el (s 5he oS
5l edls 3l ge Aoys /) 3 adsle ol tlas e
Srxe Sop Sl slrs & (313 5o Sy ol
o dle iy o o ys YO U il (Cerebrovascular)
A 68 e R SaSl a
(PV) Az o 5 35050 VO e e 53 o ST

A Gl e e Sl Jls il
el Sy S Ol s Jas e 18 5
A 5 M Sl o Jae o S 55
MDS: Intraoperative ) Jes o 500 S S B,
g S «(microvascular doppler sonography

A3l e O plondl 03 5000 o 3. 0352

B w95

4oddo

s e 1) 5 030F ol plaw Y0 i allas ol
ol 10 Sley ol G b S dl oV Sle
saseis b OFAV ] SOl WA ol (65 ol )
s 35 s ges S Al e (S 5ke e 51 YV
3o 5 G Jes 5l g8 Sle cnl ol
Aosn ) sy e (Sl S s S S Y
oo 5 S Jrae il 3l s Oles (550 Y2)
S St T ISl S wia Y S b
jmﬁjomwys&@\%‘\s,mww
Slo . 5 515 eslatad 5550 Gl bl S50 055 3L
3 =3 0L S e o OF BB Gs 2 5 e 5]

b e S 5 JlObe i Solew g2 M)}j
Ao ool Jasin e 53 @ a5 b3 0l
Slasbel s omad by SV Cund e 4 O £ o
Loy YUY e Bl as bugie jsb 4 il
3 s e a5 L (V) Gl ol o)Ll Comar
15 2 3 e #1003 )l &S Vb Sl )50
N P B T = NG R S [ g A PR A R EY
dle ;s Jlasl oo (6 S SIS 5 s 5]
O3 s s s e 5 Trapping L Coiling
LS

Mﬂﬂgﬁg@k Jos oS bl 515550 ¥
WJsl sl Sl 05 ol el (S 0 g
Ol JLs o go oS 51 05 8 JAlS IS e
3355 Rebleeding sl 5 oy 51 SoL S
Ly M»ﬂ bl Gy sl 5 0 4B S o s
Sien) 534S Glacd iy b o S el S
ot 55 el sdel S g5 4 IS s Sn
(=Y 5503 5 45 O S

Pl sloml 51685l S 250 Gl i)
St oior b gy ol rm-u.sj sl Jes o
5 o O BS Skl (S S iS5
(Jmos e HZ 551 0) il Jos e S5
S il A Jee sl L s S e
Jee Gl 03 et e Dlallae ) (s 3
UL\ PSR W-STR R VI );(%ﬂgst}»ﬂgsﬁw)
o Ve 5 By e sl Jluis 30 Ol 4
Sl 03,8 (6,8 sl ey B 53 05 Db g
Lald e slapms 5T 3 S alraler 0 2 ()

U s 552 s 5 A 05V S e s (Giant)

ABY \r/\/\muvn)u/r;a,%du—ow\é;ﬁo&m@



JSar g 5 98l aeus HiSu

OS5 S 31 ey 5 3 i -
AL

B BN S N
Pusatility s 3 SLbl Gy
o 3V IS Js andls sl p b 5 index
Al a

G5 0> elS O3l L3 5 am I Y

Al 4 Sl s T S

A 5 s 5T Sl s SIS o (g0 g Y S
kS 5 5 S 1S e

s S, el Gilae (e &) S
S Sl 53 s S il ey ST S s i s S
ETJCRSTPONEPH N g BN TUEPRE NG I AW
Gl 5 My 0 Ol B0 e B b i LB
53 5203k Joloe 53 2555 B s 5 A el
i b e Jloy e Yo
23 oy 4 e Sl s LIS
AL gdsatas
Sl 3 I 558 sl S Sl an )
DA S e Sl o Sl sy sl
33 et pl Sl JalS
S S sy W (B S S A Y
(5 U820 35 i1 JlS 8 SO
D350 3 s amalie 5 baosls bl ST g
L eslaal

IS 3 5 a5 IMDS Sl oslial b s 51 IS
Ol o s e S Do gt 5 LS ey
A a5 s S o Pulsatility index 5 o
Sl G e 5 o5l Sl 3l s 51 S )
s s s Sen 5l |es 4 s MDS
Vs GAL TONL alS B L 1S 5 e
3 s Perforating G, 5l IS o Cgr 2o e
Gy e 3 I o S 0 e ¥ s s S
VLS o iSU S s 5l g A eslizd Lol
S g Cuind ys BONBWAX Lao 5 5 A 03ls 50
A3 S S s S Sl bl s sl
Sl inS (555 it o 30 s g S
u&w}aﬁ,tgrﬁ)ﬂsu,@gﬁm
e 33 Y0 5 0= ol aduen INSONEiON (sl L aS
s iy Slaze 5,8 I3 0 O Bl o
3 Jes o MDS (gladb&es a2l anslis L ool
SIS sy pde Ly sy O glace o
2550 S S ol Lo 50l sl gl
Slas s 5 Jol nl plasil oo 235 13 L)
53 ey 3 S Slads Cd BS L S

ol odalie LY B Y ols 1S58

b5 s 1 SbI OG5 SIS o oo ) JS2
SIS S ol
Ghoaies 53 Sy po 4 Skl 35 0 ladiSn

WY

\w\muhn,u/ﬁa}%du—owi@ﬁaﬁxbu@ A§»



JlSad 9 5 g ius HiSH

2

Patient:: siavash eskandar 1/1/2000
Drate: 1/413/2008 8:21:46 AM

Frobe: 16 P

Sample Yalure [rm): 1
ISPT4; 335

Power [miw]; 2.47
Gain [%]; 50

Depth [rm]). 2.0

Maw: 3.28 /3.49
Min: 0.21 /1.23
Mean 1.23 /226
Mean ap: 1.23 /1.85
Pl 2.50 /1.00

Rl: 0,94 /065
SD:16.00 /283

D5 006 /035

Scale (Hz): 10000
Filter [Hz) 100

Label: pre clip aneurys Dw/L2000 2,14 Build: Build: 15

sl Sl 5lods oF IS S s 5l gl se ¥ IS

A Mean velocity: 5 cmd/sec |
an
Doppler
Aneurysm 204
o o ML) e ApdT . fin
;/__\\ 20
-4 4
v
T T ke T T ™
]
B Doppler 404 BMlean velociiy: lomisec 1
Ancurysm 20
& 0 = s W0 Ernn iy a
Y Vo MWy
20 |
40
«
v T v T
a0 |
C Doppler Mean velocity: 0 cim/sec
Aneurysm 20
]
20 | |
a0
.
T T T

I S Aol B 5 s 5T Sl JolS 03wy dol ¥ S

ASA \r/\/\muvn)u/ﬁa,%du—og@\@ﬁo&u\;@



JlSad 9 5 g ius HiSH

ol L) SlLbI G e 53 S pae 51 30
3 b 3y Y (Sl bl By e garal s sl
So 5 oS Sl sl Sl s IS 3925
O RCI S UBERTP RCAC R Y S TR IPE RSP
Lol Los)lpe plas () ) 55 MCA il
ol 3yl s S ol 5 IS 05 S
<32 MCA LSL“MJ_FT 2 kel ;wujj —
(P> 0/00) 355 I3 gme (golel a3l andl S 25
Sl JoolS S pie ol 5 MDS ( JS 53
59,5 il 5 (o3 VYD) 5,50 Y 3 L, M)jj
L (am ot 25 ol b3l Baw i 4S) S
s OLE (Ao ;3 YY/0) 5550 Y 53 5
VY g mame L (Ao s ) Dlaany Vo 51 foe 51 sy
Syt Sl g ¥ S 5T S 5]
Gas s goT@u el eS8 oy, o
S 35 Joo o Shls S g oS, Gl
S 3 3 e Ol ij'h_;\,u REIY
25 513 4l s, 5 G e Patency - SIS 5
K slp ey 55 S MDS 550550 ¥ o
O JolS o, oo 5l 4 5 (PUlsality. index 5 s )

B S I EPYR K VI S I SN el

s Sal Ul bl Gy e s sl

Lasl

o=l ol aS ais sl b gandlas s ij*" sliss
3 090 ddale V_ijﬂ\‘ PR MJ}J’TYY’ olds
53 Ao ;3 Y0 5 03 L3 s 5T Ao 53 00§ sazms
Slaas 5l 3l 05,5 o g oS A oalie O e
et ¥ o STV 6 gamma 515 g 30 ¥ siaze
3o VY (e Sl YO 51 555 (Giant) Ll se
V) S sS s 45 (e Sla \-Y/0) S5
25 (e Bl

@‘M”;H )EA_”JSL}_A;MMJ}TY\‘
e dlal oGl 3 3 00 QIS Sl pde e
e i 5o Hlen Sws 5513 Wrapping co
PRI PRSP g JE WS RCL Y
A58 Ol anlllas 31 aS 5500 Dsh fas

Sl bl Gy oled MDS oy 5 Son Ly
Recurrent  fol2) Ol 58, G 8 o ‘MU;T
As Lol s Thalamo perforating Hubner
533 akds Voo gl o gl S Y Ol Lo st
Flosm sl D) g 4 4l S canlllas Ll
by S ol g et $ (SoiS 485 0L 5 53 1)
e o3 s J,xS |y 4 e e L Packing
YV 5550 0 L3 el 355 4 (6,505 sasle anlllas
e VaS Al Lralr s e o S (Ao

L5 S alrasle 53 Jor o (315 5m Jhls S5 Olon 5 Joun S 4 sl 4 g SOOI S

Slbl §9 6 Sl 39T ol s pue (1) st ot 99T Joxo
\ \ AKY) ACOA
Y \ o(YY) MCA
— — YA ACA
— — v(Y4) ICA
- ) Y il 0¥ S
YP(Y++) [€aas

A S bl g Olaien sb s 5T ST Lol 0 4y ple 5 bl 35 sl MCA Bl 2550 Sy 3 i
ACOA: Anterior communicating artery; MCA: Middle cerebrd artery; ACA: Anterior cerebral artery

WA Sl /)2 ¥ 0 5lacd / 02 5 S Sl — Olgionl (ST 53 0S50S Al ASY



JlSad 9 5 g ius HiSH

INsonation g Ol 55 o LOT 5l 5 Al oo e ko
S eslinl (g Jls e 55 0

G e S 55, hils JUT (ase 53 Vs
S5y St s $l Sl e 3 Jos o (SR
Wbl i oml 035 A S Kan azJl a8 55
=2 b slee Y0 (00) oL LSs 5 Bailes .S
Joe oo JLIS 2l s 5T ¥Y (gl a8 s S
L e eV had LMDS 510Ul s ans S 513
¥V eladl 5 a0 ged esliad 5 Al Yo LS 3
o3 g BB Gy e 0l 8 gaal ¢l o
Sy 3 g3dee Sledbl (LT o s 4l US|
S e S 5 e Sl O ey Ol e
el bl (ol 023 811 0T O 4ty pe o
a1 51y LS 5T Joe o 1S 55 s
S e S (5 pSemt 5 oy e oS
35 Jos e S 5l Sl L5 e MDS

= sl YY 55 (V) 0L 5 Laborde
S oI VY ol Jras s 4SS S
Yo SIS 5w Ll sl Ul S 51,5 (Giant)
Y s G S e S L 58K
S Sl oS 5,500 5o 5 A S ealanal (6 e e
Gs e 05 Bl L Pt s ey 5
Jos 5l i (5 MDS (us Gl b
2S5 GOl g aallls cpl 53 45 S
DUl sy 5 S 3 g JolS yaiis S MDS
RGI PR WA

DLE oo o 15 S o 355 saalllae 55 Lo
Sy, Patency ;5,0 e MDS 1,Ls Osls
oS Dbl S 0als 1 Sl e VM_),;T il bl
JelS S0 4z 00l OLES ;5 MDS LUl 5550 5o

pie ol 0L MDS S ey 548 s

S 5t ety S 53 I 55
T S S IS 0 s s 1,5 5
S 5 p el alllan 5 Cmnl Sl (S 3l OLES 1
4S ol o3 il e I Jls s @
dS 5 |y GBI G50 sl MDS 31§ 5y
53 S 35 pls ) ol e 0L ('-“-L)jj
A 5 e D13 d Olea 5o 1) S (GBI G 0
St )l Qe S5 5 S L5 s Sl
ALl s3plss 4 @i e ‘VMS denlows |, O3S
Sl 3 sl Goins 0L MDS o 555 e
e AR SeS Apb s s Ll
QLS 1y sl s g5 e g 3me b3 31 S 3l
(ke e el D 3 S Ll s s
Lo s b 8 (Grte S,ED sl sale
PS5 45 Gl 3 Wl il Ly dal
L 05 O oy 53 el (gokas LA MDS
I3 s sl Gl s ks s Pulsatility index
53363 Cews v 8l S B e 4 0
PAENCY < Joos 5l dri 515 5251 5o L5 el

A eals QLIS 3l e plad o <ilbl By ,e

o

53 Ssluz gen oLl g Tl 53 1S g Sl
SLSen 5 Aaslid s, LS & Ll ST aS] G e
S IS il 5 s S L SO I V)
sNomes L. 5 i Sladllas 5 s ) 4 (5550
Cgr o g K cxle 4 2w (4) Gilsbach
Lacs oS ) 800 S5 S5 B8 o
YUY e e 5 (5K YO VL DS gl

ASY \r/\/\mmw,,u/r;a,%du—ow\é;ﬁQMbW



JlSad 9 5 9o rus HiSH

SMDS 035 ol 4y a5 b ks S5 ity S 68
slus! jas 25 53 0 ohLS 56 5 0F 0355 ol
348 Gl ol S s 5 SLe SILLI G 0
O3 ddie T e s 4 0l ool anlllas
‘M)Jgif\ﬁd_w)sMDs@;j“;;)u
ple Ol b gaxal 20 o5l e Ol fals g
Slbl 350 sl b ey 1 SLo JalS O

Al e

References

1. Richard Winn H, Youmans JR. Youmans
neurological surgery. 5th ed. Philadelphiaz W.B.
Saunders Company; 2004. p. 1806-7.

2. Lazar ML, Watts CC, Kilgore B, Clark K.
Cerebral angiography during operation for

intracranial aneurysms  and arteriovenous
malformations. Technical note. J Neurosurg 1971;
34(5): 706-8.

3. Hillman J, Johansson |. Per-operative

angiography--a useful tool in cerebral aneurysm
surgery? Acta Neurochir (Wien ) 1987; 84(1-2): 39-
42.

4. Alexander TD, Macdonald . RL;. Weir B,
Kowalczuk A. Intraoperative angiography = in
cerebral aneurysm surgery: a prospective study of
100 craniotomies. Neurosurgery 1996; 39(1): 10-7.
5. Payner TD, Horner TG, Leipzig TJ; Scott JA,
Gilmor RL, DeNardo AJ. Role of intraoperative
angiography in the surgical treatment of cerebral
aneurysms. J Neurosurg1998; 88(3): 441-8.

6. Bailes JE, Tantuwaya LS, Fukushima T,
Schurman  GW, Davis D. Intraoperative

oS ) 58 eyl SW

BE w\u_ﬁvcdl_:» O‘)_L.th_gfbj‘b M)jj QJ){
548U 1,55 0L e 51 S DOME a3
Sl ol 53 il axils JiSKw pae MDS Lo 5
(el sl 3L Residual neck 45 -l 555 L

Olan 52y ol dilb o oy BB 318 550

microvascular  Doppler sonography in aneurysm
surgery. Neurosurgery 1997; 40(5): 965-70.

7. Laborde G, Gilsbach J, Harders A. The
microvascular Doppler-an intraoperative tool for the
treatment of large and giant aneurysms. Acta
Neurochir Suppl (Wien) 1988; 42: 75-80.

8. Dawkins AA, Evans AL, Wattam J,
Romanowski CA, Connolly DJ, Hodgson TJ, et al.
Complications of cerebra  angiography: a
prospective analysis of 2,924 consecutive
procedures. Neuroradiology 2007; 49(9): 753-9.

9. Chuah KC, Stuckey SL, Berman IG. Silent
embolism in diagnostic cerebral angiography:
detection  with  diffusion-weighted  imaging.
Australas Radiol 2004; 48(2): 133-8.

10.Aadid R, Markwalder TM, Nornes H.
Noninvasive transcrania Doppler  ultrasound
recording of flow velocity in basal cerebral arteries.
JNeurosurg 1982; 57(6): 769-74.

11.Gilsbach JM, Hasser WE. Intraoperative
Doppler and real time sonography in neurosurgery.
Neurosurg Rev 1984; 7(2-3): 199-208.

\r/\/\muvn)u/ﬁa,%du—og@\@ﬁo&xb@ AS¥



Original Article Journal of Isfahan M edical School
Vol 27, No 103, March 2010

Received: 200961 | The Role of Intraoperative Microvascular Doppler
Accepted: 2009923 | Sonography in Cerebral Aneurysm Surgery

Masih Saboori MD’, Vahid Lotfi Fard MD™

* Associate Professor of Neurosurgery, Department of Neurosurgery, School of Medicine, Isfahan
University of Medical Sciences, Isfahan, Iran.

" Resident of Neurosurgery, Department of Neurosurgery, School of Medicing, Isfahan University of Medical
Sciences, Isfahan, Iran.

Abstract
Background: | The goal of our study was determination of the role of the
intraoperative microvascular doppler sonography (MDS) in cerebral
hemodynamics in aneurysm surgery.
Methods: | Twenty five patients (14 femae and 11 male) with mean age of 57 years,
admitted for surgery of cerebra aneurysms were involved in this study
within 15 months. Intraoperative 20 mhz microvascular doppler
sonography of aneurysm sac and surrounding vessals was performed
intraoperatively, before, and after-aneurysm clipping to confirm complete
obliteration of the aneurysm sac and patency of surrounding vesses.
After operation, arteriall CT angiography was performed in 91% of
paients and the data < from intraoperative microvascular doppler
sonography was analyzed and compared with postoperative arterid CT
angiograms.
Findings: | Microvascular doppler sonography with 1 mm diameter probe was able
to insonate al surrounding vesdes including perforating arteries and
aneurysm sacs. Aneurysm clips were replaced 5 times during operations
(21% of cases); 2 cases due to obstraction of surrounding vesdes, 2 cases
because of incomplete obliteration of aneurysm sac, and in one case
because of both, obstraction of surrounding vesdes and incomplete
obliteration of the aneurysm. Mean time for operation of sonography was
7 minutas. Findings of postoperative CT angiography were consistent
with those. of intraoperative microvascular doppler sonography in dl
Cases.
Conclusion: | Due to simplicity, safetiness, and not being time-consuming, and also
because of giving invaluable information about patency of the
surrounding vessles and complete clipping of aneurysm sacs,
intraoperative microvascular doppler sonography is recommended in
cerebral aneurysm surgery.
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