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G&/U f l ~  && +r (aL 3 /?j) JU>/ e b J I  & Y2 j l  :c.& 

.&~&;J$JJ-L. b35>#~-' LC2haL & k J &  j?/js°jl& 9 -l&#&kJ& 

&' / L I  J G l .  -1 & y! CI;J/ >JJ j? jfjjk. J j r  jfa> l- 

f& &$& cl/t.l f / / y ;  ;I J+* d & w k  j r F &  j* 

k- 9 f l/y> # U & * 9Jl23> >JJJ J2 # !A; &J1& 6;J!%' 
L?F JJ .~(+JJ ~ J W *  4 L? JJ/>Y> > I / ~ J  J> .>$c/ jr&wk 

** J2 .&4/. /?+JGI ,Jl,&. bJ5># J> /-* &AJ>- * y j r 1  Ll  .>>/AJ2- 

J& + cf/ l l@ j?/ + . ' c j l  +I,*. &S 4 aJ/+ LC># j 1 ) f y j  
&- aJ&- Lh& +5 J> &'y& &.//y; & J> &J>- & j-t 

d )  LC#- eb *k. 9 &A/>  >JJ .&4 & 3 5 > N J 2  >//jJ 

&l&dk *k. 4 d && ,4p b J G I  j r l  (-1 & * ,JI>y> 2,JJ A T  
.& &/+I  Ld-jrI*->;JI LG;Jz2. 

( 9 9 m ~ ~ - ~ ~ ~ ~  c r~~I>*> / l )  b& &-a/, /?JCU' j l  a j?l J> :WJJ 9 >Iy 

f@l J& + d 2 2  3 A; d>/ O t  $I b3/ A J b - j r l  .-I 4 2 L I  

cl +y- 4 ,&2 4~ ~ ~ J I & J / > A A w - ~ +  (41 6 j J P . j l - L .  CI W / J A  J j / / y ;  

Visual Basic 2C.j 9 dJl;il r f' 6 (b  #JA r @I J&+ f;Y &bJ/ j i l  r Ye >*J f & 

jb& >J& e- ;I,: 9 interfile Ljj b /?JCU' J/;i/ f j e  j r l .+>/ +- 
3 $9 J 4 *; (du) + M I  b dye f l/y; LC b e  bk J 5 k,y- ~ j b  3 

>JJ -L i, +y- 4 . A ' > / ~  &k. JP J L j  &b9/14 J ( Rutland >JJ 
1 f ' t  f' 19 1 f' 1 M ~ > j / b ~ b  j > 2 y V + 5 > ~ j  / j A  j&+>2ye + ?'J/> 

.& 4 > L I  ('+I# a,L >JJ 3 q 
J//? ?'J/>>JJ J E + b  & d j ~ / ~ b : i + y ~  &A*' 

J L j  J L j  db>bk a J> J -1 >JJ 4 J1>Gye j >  &;~$J~A+ 

.-I J/>J+~ ~ / 9 &  -1 jl(MeanTT) &b J@ 

.JP JL; b&#- e L- &&A/> ~;J$JJ-L. ~>I/Y; :&WCS~ oflf 
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W9~9 3199 
j l  +b y2L- jl+ >-I f+l dl* 

o > L I  OL s >j c j l > l j j  6 L . e  djI>>A+ 

-1 0 3 3  sK>$ + b*y >JL& dl .-I o d  

4 J j l $ j J  - J++ Cs 

~ k j I  djl>> fA $Iy + ~ J > J J ~  4.' %I fb 

>Is + dl+> dG1 $2 + .L>* OG o>l> 

J>l+ j++ J dlp-\ j:, >JG jl &K 

+Iy j> o G  + >jG jI  'LJL%I 

O J L I  jl; -cJ J &+7 db1+ 9 d~l>>>w- 

$Iy 21 k 0 ~ 1  J.4 + db &LA &I > .L 

o > L l  d U -  LLS djI>>y-- dWjr: j l  

J &J> >JY &iA J> d+ of > 1 b -  .+a+? 

.b$ j l j  d k j j l  
-TC- &iA JJ O J L I  >jy dJJI:, 

jLjlb *J j> d j I > > P ;  .LA o>gTPA 

+ .G (posterior) &- gLJ J:, J (supine) 

0,s >jly fk; j> c j l a l j j  CILl d>* 6 9  d 
j l j  *jJ> + ;)I+ j> 2 4;k4 J + 
j JQg jl J G I T  * dj+I o w ,  .&I> 

.+:,$ o > L I  (LEAP) o~+c... 6 jly elJr 

\ml J:, J TmCi dJJb J* 

T y y -  T* ) &y J> j> djl:,>yy- .a$ tS&I 

C&\ 4 3  (jJ+ (&\GL' \ 0 >+ \ ' ' ) J (dlGL' 

jLj+ &j j I  j++ JJI .&$ 
>+ ~ L ~ J I  ~ 3 3  Ly J M 

. L b d  4& 
::,> d,l& d l 2  & ;L.J, i++ 

-f-T-\ & 3 \-7-\ $+ JJIL $+ J> +b 

p j> 3 b$ j l j  o > L \  :,jy j k  G L- + c\-T 

& ~ & C Z * V J & +  j b L + & &  
21 'a1 > 0,s .LL.d d j k  # + j>L 

4 d31J-J) jj+jj+ - % j:,G Wjj 
j l  jJ+JJ+ t$ . G L +  (d>l-~--;lG 

.-I p i& ~ L J J  LjJj *- Q? 

JJY +j &I J) Cs &WJJ j l  A 
~ J O J L  j l $ j J  .-I j l $ j J  3 2  jl j 0 3 L l  

.-I 4& a+ d 4 j J  + $JJ ~..+'JIJs J 

j> Jj!>JA & jI>+ f l $ j j  

(uptake) G I > >  jl-J &-k; 45 -1 aL j  + 
G j j I  $;j &I .-I be LJ jjI>J,: 22 J 

>>,K 45 -1 &LI J C I  &- 51jI> 6- . h -  

+ CI$jj .>jLd JSt; as>$ J> Ij a i  
) -I + + ,J:, J,: 3 ~ j ~  A 1  2 ~ -  -- LJL 

&fl? jl J +G LJJV+ C I + ? j ~  $13 JJ .(\ 

+ jl di EJ? J 4& + J~I> J,: >JJJ Li-1 

dLZ; C 1 $ j j  4 j:, .Ad & >+jK 

4 5 c r ? l b " L : C k ; J L A + j U u > $ & o ~ >  

f+ d b  LPd EI+J +$i~ jl+ J& 

j> >l$jj 2 j j l  L j++ .U &-jJx$ 

f? i' JJI+~  4 J,+ - L S ~  oil+ 6*- 

&b &J> iiS ,>Z: &~9  e_r Ll-5 J (cS 
4, -1 ?I$jj $Gj> ou *- -- 
+ -1, J (subjective) ;pi d>4 j  .b L- 2 EL 

.-I + ~ j l p  

j l ~ l j j  J> 6s dlu~lw # J J j l $ j j  

&i b s  + . , ~ > ~ 3 0 ;  + &g & ~ j  $Jj+ 

(ps f? 9 J ey) &J* YAK &JY+ &li; 

J;: >j> SKJ$ j:, ,J2 ,!j> LI .(\ ) >SJ, 

dLj j> A>$ >&I; ul.Srl i.SF + + J ( o L  

99- kLr: 3Pi cS;;$ w J SJ~; 
LS; C 1 $ j J  >>I> J b l  ;r).lA'j . G b y J  Ah d G l  

+LL + LS; cfl? &j> ;I j> (JL 4& 
A d j l > > o A  J JGJ 21 2j dl> .Gk  &I> lJ 

~ L I  L j ~ j  jl o > L I  cdjl>>y- E L  jl 

.(T) ,Ljd 30) + + 
45) 5s + eL- 4- J j;Jfi3 $ 3 ~  

3 T) (-1 & + 3 j ~ > ~ A  JJJJ &i j\ + 
-L & d >jL+ el> lj a&\>-I (i 

&-I>\ C-L Gjj I LS;jJd 6-L: 

s L j  6-I2 dlJd $ ~ j  &I j I  o > L I  '+ .+I+ 
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&A .+A> +dL 3p, 2 > y  ).b+IJb Ay  

&r;S 45 d+ +Ll AY 3 - 1  fLh;l j l  

.Ls b e > \ >  J> I> G-+ 

c 3 +j ++I S L  #>I! >+ + 
&I> +j ++I /-5 ,(conventional) j; _ 
(Extra-vascular Background Subtraction) jl j 

CJb +j ++I 1 Rutland-Patlak + 
(lntravascular Background Subtraction) jl j 

. -c=j$ j L-L >>y 

h&G_ 

> ~ y  dtk. 9 (L+ a t  ) 4 \ * A  >IG 

LL-L~~ fG 6 >IS 2-1 j l  .b> >I> ->> 
Y Y  , j U 3 p , L l J L L S ; J &  J > O L 2 f t r ; t  

.I;& ,>I> ,.JL 2 +E A l  ,.JL & 
d y I &  &'A> > l h -  +L &&j>I >++ 

.J5$ u-L >>y $-A. L EL (>L c L +) 

J2 f l r j l d l f l k  ~3.4-1 A 1 2  j dlI! #>I! 

>IL- 45 A>& b L  3 d y j i  .(\ J1*) 

&&a +L dl> * e% jFl& 

L A 12 u-L 413 .>>I& >Lf d L j  db+l>k 

>JY j d y j i  L ~FIA +L &IF $.A. 
dl >L 45 >I> jL EL .LA$ >I> yJ3 

dbi.1~4 $6 CSIJ 3 L ~ A -  4-1 - & 
> I >  tJL 2 jyjl EL Ll .c.+ > I > +  >X dLj  

dl> /! >L j ~ ' &  fG1 '& >Ih' 45 

>IG LI (P<O.OOl) > > I >  >X d L j  &&a ?->L 

( \ Y t Y \  & \ Y \ ) ~ ~ j l d ~ l y & 9 & ~ >  

LILy 'kb I >>I& ,! d>I) J.u &>,-+ 

.)I>+ >u 4-1 

b + j  dl& ++I &L S L  >Ja-aC! 

>> .b$ >I> ->j. >>y L9 1) >> L a > ( >  

j; $I> 4-1 21 j C J ~  ++I JII 

3 01% f13 Js/ J> .*-: 4 ~ I ~ U J  cizj j l  

>I>) 21 j & I >  ++I b j l j  ~ > b  &-+I 

J> .& f l > j , ,  + j l  (Rutland-Patlak 

JX dLj  &+l>$ &L. -3L j 

d L  + dyji EL .(Y Jl+) 4 3 3  -L 

CJ b 1 &I> &-+I &+a &L d La>& 

&L. ~sI*+!JL. &I> fi d ~ l 2 c r ; ~  +L j l j  

.(P<O.OO 1) sJ1> Js jL j & j j Y +  1 >X jL  j 
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a3 - 

1 
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E  

e 
0 

3 

* 

b 

t * - s a s *  4 ? z z r > a  
a L 

~ t l t l t l t l t l t l t l  
* a a a a > t  
z z z z r 3 =  
A < & > * < -  
0 0 0 0 0 0 .  E - - - - - - *  

g t l t l t l t l t l i i i i  
- a * a a  ~ E z z z z z ~ ~  

g E e 7 ? 7 ? 7 ,  - - - - - - -  
~ t l t l i i i i i i i i i i  

E % , Q Z $ Z  : ?  
- - - - - t t  

? ? ? ? ? ? ?  E - - - - - - -  
. s t l t l t l t l t l t l i i  

g 2 a a a a  t t t t  z - , , , , ,  
- 4 U , 5 t - a -  - 
- - - , = = l  

~ t l t l t l t l t l t l t l  
. 0 > - * - - L  
? z U , U , U , 4 =  

" 2 2 t E ; E  E L * * ,  
~ g t l u ~ ~ ~ ~ ~  
3 E z g ; z z $ ?  

* * * * * * a  

' - 0 < < < < >  f ' E : 0 0 0 0 0 3  
u t l t l u t l $ (  

f ! : . + + t a -  
E E t t t t t 2  

L 0 <  a > > * * t z t * *  
6 t l t l t l t l t l t l t l  
2 ' r - r -  * a t -  

--:--::: 

8 5 4 ? 4 ? 4 z  
~ t l t l t l t l t l i i i i  . . . . . . . 
y a a a a a a a  

9 l : g g g g ; g  
L L L L L L L  

g t l t l t l t l t l i i i i  
t a a a h t k 2  a a 

. Z c e e e e e e  

E 
.9 n n n  

ul 
a3 

4 > 
g 
E 

n n n G 0 3  
I ~ a a  r, 
LL - - - 
* - * -  - + 6  6  
I + d A y y y  q - - A  
s ? 9 ? - - -  
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a 
8 
PI 

2 
0 

CI 

a (t 
t e a  

- a - C .  

* t > > < -  

1g;:::>* 
O 2 ; .  ~ S t C t S t C  

> a , *  
E 9 S 1 3 . 4 Z C  C . ~ + + + + + + +  x - . t * t . t  

U, * 

(t 

g E E ; ' *  t 

I + : ; $  .- 

E - -  
0 

V) m V) 

a 
< - > U , $ ; g u r ; g U ,  

~ + + + + + + + + + + + +  
> z > U , > % ; S z z ; ?  t 

a - t C Q * ( t a . - t <  
E b ( t b , b ( t 2 2 Z E 2 2  

+ I + $ + + + + +  

z 2 k 2 z 2 : 2 z 2 :  

I c * 2 5 , ~ 5 ?  
t 

f j + + + + + + + + + + + +  
x : ' T 5 : 5 : 5 * -  C C C c C C C * z C C C  

C 

9 t U , ' U , * U , t 4 2 -  

< : . ' - b c ( t ? b : a ?  z t z S k * k t ~ * k t  
E + ; + ; + : + + + z + +  C 

a z d k t k t k ; k a k  

' $ E ? Z 3 2 Z 5 ? $ 9  ~ 5 o t o ~ o t o t a t o  
~ g + + + + + + + + + + + +  
~ ~ ~ ~ Q t b C b b t > ( t -  

t ? L ? : ? g k G ? g  

';g>'Q'. 

: x z z ; z > c : E g E Z z  

Z ? s ? ? ? ; ? ? ? : ?  
C C C  

. S + + + + + + ~ + + + + +  
< x ; : z t b c t ; c E ; ;  

* > 

0 

t 

-*tab 

t - t  

: 2 :  

t . r g : t :  
C C C 

? : + I + '  . * -  

(t - 

8 * t : 2 : 2 t t  + + + + + + ?  

C C C C C  

V1 
I 

P 
I z 

c 
0 .- 
E - .- 
LL 

i? 

- + - 
- 
6 
P 
? 
CI 
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&j+ ;lk. d &>jlY J> hii . L L  JL j 

fi& &I j i l t  &L 0 L  -1 jk> 
.(A) 

&tj J> 45 JAb>& jLt; +L dua. eI;; 
Lp j l L  J> 0 L  >b- l  &>Li' b - - L  ~ j I j - 4  

jS jL j  2 J+ .-I jl>+ jS jL j  2JG 

J> 2 .-I 0+> -1 3 & &&,+ eL $ 

CS&~+ j 3  -1 + 2 ,JL js1: CIS LS; 

jl ,X jL j  jl. J+ It;L d l >  ~ f l ~  o+> 

dL j  &J+ 3 0 j X  +fj3 

j, j ejk +j +&I >L b- d>,k L jS 

&k &I2 2-1 $>jlY jl J> l j J  .>jI> jl j 

+j L i b  +#I $35 jl ,jI> JA jx &j 

;S 0C;;l jl & A +  dlr! .&/ + 
51 .LJ& +J 1: &JJ+ 2 9 9  K J ~  +&I 

J~L 4L  J> 2 3  j ~ J L  +&I jl e, 
jS jL j  2 J+ 6-1 & jiS jLj A&. 

&J> 9 L L  o L  j Y &  MJ J+ ,A=+ 
J b I  $LC: &I& J-, &,+ db1 
9- .>+/ c+ vesico-ureteric A%-J 

jS jL j  2- J+ 613 GLL \ V *  jl + >>L 

L ~ L  J> LS=;& &U& o U J ~ L Z ;  j j l  

.(I) L L  & 

-+ &La ~j & + '+ >Lj +&I 

, ,++LJ L l i  +2J,S> jl-, 

&I .+id L...>+ J% ,+JLjl 1: jS aLj  +-J+ 
jS dL j  A&. &+ &,+ &G 

L .-I + a L  &li 2 jiS jLj +-+LJ 

j l s  L &I$,+ MI2 dl d I*>& jLZ; 

-J$ o J 3  J'& ,JLL 9 ,JL CIS J~'.L 613 

A&. MI2 ,J d -1 >-I L & A +  

d h ' 2  1: ..1; jS jL j  & J+ js jLj 

613 J>> L j L j  &&I jS jLj +-+LJ 

dLZ; . G L d  julj +!S >+ &&j j I  

jp;; GJ+> j,j jl o > L l  CS U>/ 

djL& 613 flL $ 3 ~  JU 3 L j  6-L: 

dl +-;J~jlj -3 9 4- ICJ+ 

Lw- &I ++I &i 1: -2 6 .L+ 
d -1 f j Y  jL; >jy /k &+ 
o>lk;l ,>$ Jj ?J,J +J jl+ JJ $ 4 
~ I J ~ J  ~G,J + 21 j l  

-j &&I b l j &  l j  + &I .LA+ & 

G./rj - 4iy +K 3 03% b,+ljJ.IJ a+ 

J&& J> .(I) >_+_;/ + LAO>\> (distortion) 

-2 &b $ b K  &L j> &-?- b h y l &  

&If. J> LI .+k& $-l>l bod> @ I d  &-+ & J~L b(d,+l& JLL. J JJ) 6- 

@ j l  &, I d  6-1 > 4 j  4 j j  +ls & L a  J> 

.+&& +K b o > l >  

jJ.IJ,>d~*>&jLt;dua.~I;;* 

;J,L 1: ..1; 6 s  &I j> a > L l  >jp 

.AS,+ >b-I  jS jL j  dbjclji j> I j  &jl>+u 

.LL& & ,> &I ,$> 1: 9~ 3-1 

$9') +L; I,+ &I* 9 J~!JKJJ 41 

&l31; >$& 4iGI b o > O  3 djLl j l j  CS >+ 

jbj a>> +LL , a>> 9 >k> j d j  dl? 

ajI&I j I  by\$+ 4QL j> .>jL + 
2 jbj d y  -9 b e > \ >  &-/rj 21 J> &I>/ 

.(I) >$ &kL j> +-I..&+ &U& & , 
+&I LjL d I*>& jLZ; && +-I eI;; 
1: - j, j K J ~  G&l J+ 1: j, j 
jl ;'j j l j ,  j e j b  +&I kii CS >L 

JJ IJ &JIJ+ ;J,LL' >+y.-. 4 +A~J  
j-if dL j  A&. jS &j &;>Y& &b+lJi * 2, j &I> +&I &-I 1: +J . A s &  > b - I  

d_(l &bGE J> JP& C15yJ J> 

+&I 51 .(v) >$ 46 '& J $>jI> 

YL b* & G-&I 1: 2, j e j b  
jS d&Lj (LC: Li-).; b+ >* 2, 'L) 

I d  .LC: fj L i L  1: -1 &.a OLI -+ 
2 2 3  j E J ~  +&I LL- C S > J ~ ~  j7j; JJ 

.LJ& 3p, 1: &J,+ 

&I$ jl LS;e j> 45 U>/ jLt; L eI;; 

&+LJ j l L  j> 0 L  >b- I  &,L- /j> >jp 

J f &I I j  cJk. +-I .- jI>+u J iS 3 L j  

1: L3y jS 3 L j  a + L $ d  >$ * j  3lJ/ 

uy L 41 jl ,JIJJ,: J- CS ---I &&,+ 
j,bJ dl jbj 6 + & j> .>$& d+ 

>I& j b  -1 k d L  j l  cJ 
~JIJJ,: JP ~fl, ,JL d,c+ MJ J4-i 

&I JL J> .>>& ++I uy + Lpi jl 

&lJ&j_;~ CIS &- -1 ~fl, I-! &G 
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