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te ) Gl ) (e padia -4-2
LAl i Adeall b)) i (gl Gl plias jadie i (2-2) Jsaall el
L 20 leall gound) 84l dad od llaaY (Jaall jae o8 pe dad & ooy ails
sl G 4l A8l 35a el Lae 395 38 pdeall (e i) (b dad (midl] culS
Olaass yadio a8 il sl yeal o LalS (gl (gl bl Glaas jaiiey (ead
ALbaal e Ll Jpeall L8 (gpudl (L)

) Gl st jadia 1(2-2) g

Sl GLpdd) s jadia
bogiadl  Glaiy) gl ded oSl Jadl Jdadl Jal
@obadl  dad 1=l 2= 3=l
(25%) (50%) (75%)
1.400 0.247 1.080 1.750 1.208 1.350 1.653

1.407 0.283 0960 1.700 1.140 1465 1.663
1.182 0.273 0950 1.600 0.955 1.100 1.450
1.195 0.358 0.880 1580 0.885 1.160 1.540
1138 0.287 0.850 1500 0.938 1.300 1.475
1142 0.254 0.860 1500 0.973 1.310 1.470
1.182 0.281 0.790 1500 0.873 1.250 1.425
0.962 0.238 0.710 1.300 0.755 0.900 1.200
0.977 0.244 0.720 1.400 0.780 0.920 1.175
1.008 0.262 0.650 1.300 0.763 1.050 1.225
1.048 0.292 0.600 1300 0.770 1.100 1.300
1.005 0.308 0.620 1.300 0.690 1.050 1.275
0.846 0.227 0.600 1.100 0.610 0.900 1.055
0.990 0.191 0.800 1200 0.815 0.980 1.175
0.768 0.231 0.600 1.100 0.605 0.685 1.013
0.884 0.196 0.600 1.100 0.700 0.900 1.060
0.800 0.175 0.550 1.030 0.690 0.750 0.990
0.805 0.194 0.550 1.000 0.605 0.835 0.975
0.658 0.104 0.540 0.750 0.555 0.670 0.748
0.783 0.166 0.540 0.900 0.608 0.845 0.895
0.626 0.070 0.550 0.700 0.565 0.600 0.700
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sl Gl pd) LQGAJMA-S_Z

Lol G Aleall alal) s (gl Gyl Aaglie e axd (3-2) Jsaall el
L 20 leall goand) 8 4l dad ol llaal (Jasll joe a3 ao 4ad 8 ooy il
iy lasdl saall G 4l ABDe 3say seka Lee 40 leall gonil) b dad (misl cal
B Sl Gl Aaglie jadia pl Bl cleall yaad) aafi LS (gl (gpadl lyll dalin

bl e Al Jgenl)

) Ol daglia adia :(3-2) Jgaa

Sl ngﬁﬂ\143ULnJaﬁu
Lugdl Gbadl el Al 58 Jad) Jadl Js

Shedl  ded L gmll 2 gl 3 an

(25%)  (50%)  (75%)
817 082 700 .900  .738  .825  .900
783 133 .690  1.000  .698  .705  .925
792 .075 .700 .900 725 .800 .855
765 072 700 850  .703 755  .838
770 .042 710 .800 725 785 .800

763 040 .690 -800 735 175 793
762 .044 710 .810 710 770 .803
736 .043 .660 760 705 750 760
745 040 .670 790 723 755 768
720 .045 .650 780 .688 720 758
714 .057 .640 770 .655 730 765
.693 -.049 .630 750 .645 .695 738
.662 .061 .600 740 .605 .650 725
.648 .055 .600 720 .603 .635 705
.620 .070 .560 710 .563 .605 .693
.592 071 510 700 .530 .600 .650
573 .081 490 710 .500 .590 .620
.555 105 460 700 470 .530 .665
.563 .103 .460 .690 470 .550 .668
573 -099 .430 .650 468 .605 .645
510 .095 .420 .640 .435 .460 .610
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;h...\_,:.d\ all Gldd) Gy ada -6-2

G Bleal) aulil) s Lasgiall A gLyl glias jadie w8 (4-2) dsaall ekl
el Baads Gim 29 sl gsunl) in Jaall e a0 g dad 3 ot 2Ll Laadls
b Aad (aid] CilS G (40 gal) i oanpail) (aliai) iy o3 g el 13 8 ded
Ourall Qs jadiay eall saad) Ga Aulad) 3B 25a el Laa 39 aall g0y
el Gyl Gl jade o Ll 38e 5 29 5 20 Guleall e ] G Javgiall Al
40530 Gabeall Cpe sl g sl aslly Jass siall

A giall Al Glpdl) plas adia (4-2) J

Bugiall Al Glpddl Glas jada

Logdl Gbatyl el ded 8 Jadl Jad s
Gleall  Led Lot 2 ol 3

(25%)  (50%)  (75%)

1.817  0.220 1.480  2.090 1.608 1.875 1.970
1.778 0.222 1.540 2.120 1.555 1.775 1.955
1.918 0.196 1.650 2.180 1.750 1.900  2.095
1.958 0.294 1.570  2.240 1.653 2.010 2.210
1.958  0.299 1.560 2.280 1.658 1.995  2.220
1.985 0.209 1.650  2.200 1.800 2.030 2.163
2.010 0.218 1.710 2.300 1.830 1.990  2.225
2.034  0.247 1.740 2.330 1.810 1.980 2.285
2.075 0.234 1.780  2.370 1.863  2.080 2.280
2.127  0.221 1.820  2.400 1.933  2.125  2.340
2.012  0.263 1.700  2.350 1.775 1.960 2.275
1.948  0.303 1.620  2.290 1.660 1.940 2.243
1.946  0.251 1.630 2.210 1.690 1.990 2.180
1.865 0.264 1.540 2.150 1.600 1.885 2.110
1.668 0.288 1.390 2.040 1.418 1.620  1.965
1.696 0.247 1.350 1.960 1.445 1.790  1.900
1.679 0.270 1.290 1.980 1.420 1.740  1.940
1.510  0.303 1.140 1.840 1.208 1.530 1.793
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0.350  1.000 1.700 1.013 1.295 1.660
0.295 0.840 1.540 0.895 1.140 1.460
0.075 0.900 1.090 0.920 0.980 1.060

;h...\_,:.d\ QAAS\ Ol ) daglia e -7-2

Con Adeall bl s Lo iall Al 0Lyl Raslie jade ad (5-2) Jsanll ekl
L Cun 30 ea) gannlll i Jnd) jee 08 e dad 8 a2 o)) Laadls
A0 gorl i i) (Rlaai) oy 2530529 coles) e ) 6 Aad e
O Aalad) A 3 el Lea 40 539 Culendl (e saul) b dad (mial calS Cua
29520 coleall cpesu) i e giall Al gLyl Glian jadias (lasd) sl
e sa) G aall aally Tasssiall Al gLyl gliias jadia g Al ABe

405 30 Guleall

Jugial) Al olpdll Aaglia jada 1(5-2) Jga

Jugiall Al Gliydd) Laglia jadia

gl Ghad el ded LS Jeddl Jadl Jldl
Gladl  Aad Ll 2 ol 3

753 072 .670 .860 .685 745 .823
765 .090 .660 .880 .675 760 .858
178 .064 .690 .850 715 790 .835
785 .082  .710  .890  .715 770 .870
793 .085 710 .900 718 780 .880
.805 .056 730 .880 753 .805 .858
.813 .059 740 900 763 .805 .870
.832 .066 750 920 770 .830 .895
.842 .067 770 950 785 .825 905
.858 .069 790 .970 .805 .835 925
.878 .068 .800 970 815 .870 945
.865 .068 780 940 798 .870 928
.844 .057 770 910 790 .840 900
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.835 .059 770 .890 178 .840 .888
785 .058 730 .860 735 175 .845
792 .044 740 .850 750 790 .835
167 .033 720 .810 740 770 .800
743 .041 690 790 703 745 780
713 039 .660 750 .673 720 745
.698 .044 .650 740 .655 700 738
.678 .029 .650 720 .650 .680 705

1Al gél.ul\ dadl  _8-2

a2 Laadl Cum Adea) alu) G cariall e laall jeidia 2 (6-2) Jsanll el

-

b Aad Aol Laadl in 30 eall g o) Jin Jeall jae a0 a4l B a0
b Al (aidl ilS 5 40 gl S canpull (aliad) g & 30 el g ol
ey aall jead) s Aulad) ABle sgng sedas Lae 40 XS5 21 520 eal) g0
Eledl jaadl o Al s ABe s 305 20 gualeall cpe sl s cardiall 2 lenl)

40531 galead) e ) G aall saally ariial



randial) S ladll el 1(6-2)d g2

i) Eladll jdall
Lugdl Ghad) el A LS Jad Jadl Jsl
Gladl Ao Ll 2l 3

(25%)  (50%)  (75%)
1.302 0233 1.100 1.680 1.138 1.190  1.545
1.302  0.190 1.100 1.600 1.115 1.290  1.458
1.654  0.295 1.150 1.900 1.410 1.730  1.860
1,700 0.309 1.410 2.100 1.435 1.645  2.020
1.635 0.270 1.360 1.900 1.383  1.640  1.883
1,730 0.334  1.490 2.170 1.490 1.540  2.155
1.810  0.405 1.450 2.360 1.488 1.640  2.293
2.066 0.367 1.580 2.430 1.685 2.180  2.390
2.125 0.426  1.600 2.640 1.638 2.205 2.498
2.147 0.387 1.720 2.700 1.878 1.990  2.588
2.164  0.492 1.690 2.840 1.745 1.980 2.675
2.063 0.346 1.760 2.560 1.808 1.965 2.415
2170  0.426 1.720 2.760 1.765 2.180  2.570
2.108 0.376 1.750 2.600 1.785 2.040  2.498
1.978 0216 1.850 2.300 1.853 1.880  2.200
1.926 0228 1.670 2.210 1.710  1.900  2.155
2.097 0217 1.840 2340 1.890 2.170  2.340
1.813  0.068 1.730 1.890 1.745 1.815 1.878
1.893  0.114 1.800 2.050 1.805 1.860  2.013
1.518  0.218 1.300 1.720 1.315 1.525 1.713
1.462 0273 1.270 1.870 1.270 1.280  1.745
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Ol b b i 161 2005 gl Ebbing
il Al il
Sl Caailly dndall Joeall
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atd Al s Jaall (e AU Ciall 8 antid) 2 loall ey Jaussiall Al byl
el Glydll Hhigy jedie Audyy a3 Rosello ) 8 Laiy sl jeally e i)
oligd Glyedia Cusjy Pharahas s Acharya w8 L ()@l bydlly Jaw il
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el sl Gl
g sl 40-20 L)
tﬁ'-‘“j 40-18 Srikumar
gl 41-19 Rosello
gl 42-19 Acharya
gl 41-19 Ebbing
gsud 40-21 Pharuhas

:ladi(3-3) J sl (oa

deall e A Caaill gl 23 @lial) IS 0 2220 2l cluhal) aea 8 4

1)l Gyl play adia & (e L -4-3

gl gyl glasi adia(4-3) Jgaad)

L) Srikumar Acharya Pharuhas
1.400 1.34 1.27
1.407 1.27 1.22 1.27
1.182 1.21 1.19 1.261
1.195 1.14 1.15 1.253
1.138 1.12 1.12 1.217
1.142 1.14 1.09 1.256
1.182 1.05 1.06 1.182
0.962 1.03 1.03 1.156
0.977 1.03 1.00 1.066
1.008 0.96 0.98 1.061
1.048 0.93 0.95 1.138
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1.005 0.95 0.93 1.113
0.846 0.91 0.90 1.053
0.990 0.90 0.88 0.974
0.768 0.87 0.86 0.939
0.884 0.81 0.84 0.958
0.800 0.84 0.82 0.951
0.805 0.83 0.78 0.95
0.658 0.79 0.76 0.883
0.783 0.74 0.75 0.877
0.626 0.75 0.73 0.967

taad (4=3) Jeaall (e

00 IS Gl QL) Glian jadie pad (Bl Laadl Ay pall cluhall Ly Loy
Aadll e L)y (& (Gudl QL) Glian el Jaugie dad Cauallii G daall anll 235 ae
20 g5l 5 1.34 2l (a5 40 psdl) 30.626 Aaill a5 21 g5l 3 1.407
sAcharya i) o8 Law Srikumar w840 g1 30.75 adll ta
Ese) 8 1.27 51.22 3adl) o (el Oyl Qlias yeiia Janssia 2 caails Pharuhas
sl e 40 51 50.967 50.73 aill ing 21
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sl (i) daglie e e Aijlal)  -5-3

Gpal) Gyl Aaglia jrdia:(5-3)d gaal

slaal) il 33 Srikumar Acharya Pharuhas
20 0.817 0.75 0.75 S
21 0.783 0.75 0.74 0.737
22 0.792 0.73 0.73 0.728
23 0.765 0.71 0.72 0.706
24 0.770 0.70 0.71 0.72
25 0.763 0.71 0.69 0.702
26 0.762 0.68 0.68 0.698
27 0.736 0.66 0.67 0.664
28 0.745 0.66 0.66 0.646
29 0.720 0.65 0.65 0.686
RI1) 0.714 0.63 0.64 0.679
R | 0.693 0.64 0.63 0.645
RY) 0.662 0.61 0.61 0.645
33 0.648 0.61 0.60 0.61
34 0.620 0.60 0.59 0.62
35 0.592 0.57 0.58 0.602
36 0.573 0.57 0.57 0.616
37 0.555 0.57 0.56 0.60
38 0.563 0.55 0.55 0.58
39 0.573 0.53 0.54 0.576
40 0.510 0.53 0.53 0.609

ok (5-3) dsiall o Badi

20 g5l 5 0.75 daill (a5 40 gsau¥) 8 0.510 daidll ing 20 gsau) 50 817304l

Pharuhas s Acharya iuhs & Lis Srikumar auls &40 gendl 3 0.53 daill sy
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ins 21 g5l 30.737 50.74 el e () Gyl Glian jadia Jasssie ol ol
sl e 40 g5¥) 30.609 50.53 il

A\ -6-3

L)y Srikumar Rosello Ebbing
1.817 1.77 1.57 -
1.778 1.83 1.68 1.60
1.918 1.84 1.77 1.69
1.958 1.93 1.86 1.78
1.958 1.97 1.93 1.68
1.985 2.00 1.99 1.94
2.010 1.99 2.03 2.01
2.034 2.05 2.07 2.06
2.075 2.09 2.09 2.11
2.127 2.04 2.10 1.15
2.012 2.00 2.04 2.16
1.948 2.01 2.00 2.16
1.946 1.96 1.95 2.14
1.865 1.80 1.88 2.10
1.668 1.76 1.80 2.04
1.696 1.72 1.71 1.96
1.679 1.61 1.60 1.86
1.510 1.51 1.48 1.75
1.323 1.30 1.35 1.63
1.165 1.21 1.63 1.49
0.988 1.31 0.900 1.090
:(6-3) Jyal) (e

Lwadl A Glydl Gl sede G (e W ge g jed) Slahall gaen il B



74

4 Glay Al daadl jaally analls daditle Cligjh dgas ae daslie U S Sl Jially
i ey

el s 1778 Al (e Jawssiall Al Glpdll (lias el dad conlis L))y b
40 gsm¥) 5 0.988 daidll ciliay in ardl) Coallis o5 (g 29 gl (82,127
gsm¥) 532,09 ing 20 gon) (8 1.77 e il i Srikumar auhs b Leiy
39 g5l 3 1.2] daidll Cliay a2y IS0 Cuallis 5 (e 28

Cliay in 20 g (re oanpas J<a il @il Ebbing s Rosello w4
a5 (e Ebbing i)y (831 £V 5 ROSEllO dulys 629 gon ) 85500

el Tl s Loy cuails

teasiiall Sladl) rdal) dua e Ailie —7-3

L.?AAAJ\ i)y Srikumar Rosello Ebbing
20 1.302 1.33 1.20 -
21 1.302 1.46 1.33 1.41
22 1.654 1.54 1.45 1.52
23 1.700 1.72 1.56 1.63
24 1.635 1.77 1.66 1.74
25 1.730 1.78 1.75 1.85
26 1.810 1.91 1.82 1.95
27 2.066 2.02 1.89 2.05
28 2.125 2.07 1.94 2.14
29 2.147 2.15 1.98 2.21
30 2.164 2.17 2.01 2.28
31 2.063 2.15 2.03 2.32
Ry 2.170 2.19 2.04 2.35
33 2.108 2.04 2.04 2.36
34 1.978 2.07 2.02 2.35
35 1.926 2.15 2.00 2.32
36 2.097 1.95 1.96 2.27

37 1.813 1.85 1.91 2.19




75

1.893 1.69 1.85 2.09
1.518 1.69 1.78 1.97
1.462 1.55 1.70 —

t1aa (7-3) sl e

Gl Gun adall tlodl jeid) Gia e Ui e dung jrd) cluhall gas cails
Sl Jall ciaal s Jeall g (Aa ol o8 (e daae Jea jee Jia Al
Al AoV b cliay (3 el peally aills daile Cllg i 3sa e dglie U JSS

82170 Gadl) ny 1.302 el e paniall e ladd) yeiidl) ad conli Ly éb
Ay A Lain 40 gaan) (8 1,462 Baill Cllias ia adl) Cusdlls & (e 32 sl
a5 (a9 32 gara) 82,19 Tns 20 sl o8 1.33 e adl) il Srikumar
40 g5 8 1.55 Gl ciliay i oy (S ol

Anslie U (<5 cariall eleall jaiiall a8 3] Ebbing 5 Rosello w6 <liag

A IS gl o ey Jsll e 33532 Gue ) A gl pill cilias s

daall gl aa
agall  -8-3



76

raabll Juadll
gl dddlia

shgadl)-1-4

e ¥y @l GLpall Sl Cihaidias caa )l ardiall (g3axll Gload) sy Cadia o
DAl ally Jead) Al s Aiviall ylliall 8 Zulu) Gyl sl duvial

Aaig Apapall VIS ey Livialls Anesiiall Lo YU (gsedll Glyall Cilage CVAS (St
L3190 Jsale miltully gall sans Jila

el e s Aladl) Gyhall e Baals Jawssiall Al GLydlly (gpuall Gyl Hliss Cledia )
el 5llially 484

Joa Lo Aglially (pall amall puanill Wl o Gy IS8 leall jead) aast iy
713da )y el Jaladll auay (palasls 53V

L axis gaill o 555 A @liblaa¥) s ol aadl yaal) spaas 8 Jdl) &)
A5 Al G yall VAN Jlie) ff Zhaadl Gigan Y 6355 a8 leall jpeall Tila

L7010 Jsa Lo dalyally culid gl 30l



7

dgalinal) cluyal) 2 lgii)lia dagiiy dallad) Ayl il di8la-2-4

-~

sdaallal)

e JS a0 Al aalall cludll Gialely 2l adial dalall Bl & Cand) 128 (g5l
@Eleadl padially (ol Oyl Jassiall Al Gly-lll daglie ppdiey Gl b
oo Lty Lnadal) Jpaall 8 aad) enll a3 3 Jeall (e SU) Coatll 3 aniial)
cdaall ks

O SU Chaill DA Jeal) dhal  cidial) Ganly ae 3w 30 Al uhal) Cuienas
B US5 24 520 Galeall e sl o Auhal) 8 clarad) JLAY ey o5 s Jaal
Oyl Hlisy e ciluld 38T 55 dagliall Jal) 5558 Pl @bl sasy bl Cunal)
cpedall elodl jeiall Class Javsgiall Al Glyalls (gl

Uady Leaal (re lid 5aal @y LI s coa 8 Jad s 30 Auhall o3 6 G
el die Lyl CY LA (any ek clgy StV g Uil ol duhally hain! sl
5SL 5V Cisan ¢ and) (5€ully aal) 2l y¥) Aty aad) Lyl gl g s )lS
sl aaa o ol sillS A e die bl e Gagaa ool e die
can bl Jals cusall o as gl il

ClihhuaYly GUadal) digaay gaills 8y sl sjee p2a3 e 3508ally uind) andi an
Blalially Jaall &85 calaal aal e 2aly aalill ALE e @b Loy esaa (8

JAanialdl)



78

a5 (S9aall andlls 353Uy 52l HLaalS Adg peall 48] yally 5plalaall 3)dal A8,
et 50y Adhe Slsal () Sllly Aiial) Gyl Hligs e fia 2a3 ¢ gluad) JiLL
Adabiaaly Ageadall Jpenll 8 53050 Joale il Adle Adled cilds e

b aols I )Ll ) Leadlis paads Asguns Lellads miiall o3 aladind Algen
oad gl Jslaall

e Jyaal) e Ua alaall baye ax3 el o3¢ Runuls 0l ) Jgeasl) (55 0l (1e
el pasnll g L)

Gl b giall Al Glp-dlly (gl Olpatll jliss Clhadie and aang L)y 8 L
I Aorayal) adl Y Jgeall Adaliddl 5 Gaelal) Joaall 3 caritall eleall el
sl Sl dpayall C LAY sy (8 @llaial) paninl Bl Laslae) aodiis
heall yanlly 3l b by Laa el sanlly eyl o2 A8 Ay IS,
chetiall 03 e slae Y el

Gils Lo 135 es gsand 40 520 o cyetial) 038 2 408 8] 3 Laall jaal) oIS
Alad) el OS 2o

OBl LlaaYy Jaall (e (S Caatll P (Pl)gpad) gLyl gliass jede dulyy ik
gsm) 4t iad ol il Cua el el 038 e o2y IS8 lasl) jeiia o8
Il pas seda Lae 39538 gleall (e sl 8 4l (midl cilS Laiy 20 el
o Bl laall jaal) w2 LS (o) (gpall lpl) Glimss jadias leall jenll (o 4nils
O IS e Gl La taag 3dalisdll e Zoanhall Jyeadl 8 (gyall QLN Glias j2 e

.Pharuhas s Acharya , Srikumar 4.



79

A a2 pa A B ooy (el Lo LBaY (grad) Lyl Aaglie e Al 2ic
g 8 aad (midl culS Law 21 aall gl 8 aliad ol LlaY (Jaal
@) erd) Oyl daslia jedas el jaall G 4l ABe gag jela Lee 40 Leal
et bl Jseall 3 o) Glydll Aaslie jrdia gl allin leall jeel) pad LalS
.Pharuhas 5 Acharya ; Srikumar .y ae @il L 13ay dabiagl)

Ciall Glabial byl i deall 208 ae @l QL) Gliasis daslie ol (alls jusdy
cslenl aall 38 s

P pe dad (8 a)¥ ALl dagan LlaY dangiall Al QLS Gloas jade Al xie
=LA oy o8 g s 138 dad el 2aadl Cun 29 el g onl) Jin Jasd) jee
35ns ek Lee 39 leall gonn) 8 dad il cuilS G (40 gonn) s oa)ail
Omlaall cpe sl o Jassial) Al Lyl lian ey Aeall jeall o dulag) A8
e G aal) Seally Tausiall (Al plodl) gl jede g slu i8e 29 5 20
. Ebbing s Rosello 5 Srikumar (10 JS 4 e @élsi L 125 40 5 30 Guleal)
P pe dad 3 o2t L) T iall Al Lyl Aaslie jedia ad Ay 8 LilaaY
30529 Colenl) e senl) (8 4l o] sl Cun 30 lead) g5uu) i Jasd) sac
Cmlenll e i) 6 aad addl cuilS G (40 gl Jin oyl (mliaY) T
Lsgiall Al gLyl gy ey Aeall jasll (o dlal A8l 25ay el Las 39

Lvgiall Al gLyl plan jeda G dule 38le s 29 5 20 cpalaal) e )



80

5 Srikumar  Aus pe 3 L 138540 530 cosleal) cpe s oy eall sl
.Ebbing ; Rosello

Sl Caaill Ay 8 Aadiie awgial) (Al Ll dagliey Glian e al O5S b
SO coaill Ay 8 4 seal) Ay ill & Laadl Aala 2Lyl v sl Ales A5 Jead) (e
cdeall 4l A

e e JS a8 sl (6] eall eallys sl Akl CBAY) (ars 35ay LilaaY
AL SLubll e DAY 138 s Leioyd i) Al Gl Aagliay Gl
5yad Ailiany) (3ylally dudle sl il yuially sasndl due Laia¥y dualaid¥) Alalls 3!
RERT IS RECWON (5 VIR R PRI [+ ISV POl

Ol e IS plias jadia G 4S50 (el 33 CP ratio cardiall eleall el aay
L) Glyally s il Al

Los i Dy candiall () gl aasi] Jaily Bam (ol 300 candiall e leall el )
Haaassl Aally (pmd) Glydll e IS Glian jadier 35)le 3350 Jsa

sl () ) ohsadl e ) Ll aysi sale] ardall e leand) jedall uSey
c5edl D5l e £ ladll ilaliaY Al el

Cran 40520 Grleal cpe sl (i oantiall e laadl el ad Ay Liad Liuly
Aol s Cum 30 leall goasl) Jin Jaall jee a3 ae 4ad 8 a0y 2ba) LlaaY
paial il 5 40 gl in anpall (Rleai) iy 25 30 clead) gaen) L aad
lenll yandl G Ala) ABe sgns el Laa 40 QIS5 21 520 leall gonl) b 4ad

seloall jasiall (Al 380 5 305 20 ulend) e gl o oaniial) e ladl) jadiag



81

O IS 3 ae Bél5 Le 1385 40 5 31 codasd) cpe s cpy aall yanlly ariial

.Ebbing s Rosello § Srikumar
: agall-3-4
(laal) yeal) Cona A3l st i gial) Al Glpadlly el b Jligs it 33k
Aasliall oty @y judys (Aasd) yeall 00 ae (gl QL) Hligs Cilyadia (Bl Cua
U J< ariiad) elanll pedally Jaugiall Al glpdll Shigs cilyedia 385 Leiy daanial
Caill Ay 8 Aseall g ill ¢ Laall Aals L)l b judyy deadl enll a0 ae 4 5l0e

el g g Jeall (e S0



82

Sl ¢ 3al)
dailall



83

adia )soal) Ol Hligy cilpadie Ay Aadlad) Gluhall (e waall WS lialyy 8 L
el el e Ledley (lat

:il8gnally culdaaall .2

slgarfy Liuhal cildgrally cufasaall day Slia
bl e Jgaall Jeal) 558 DA 5ol saaeie @by ) Aslal) dalall v
cad) e vaell ae dealgil) oz v
A (e eas A ooy Lee Gland) e vie Dlaall SUDRY) el v/
B9 @l e Jsaall 58T cilie ) dalll v

ADAY L3

iy Jans il A lplly oudl Lyl b e a8 a6 ) 13 3 by
Las (a3 I aall sanll oat s (gaall Gl Glacany Aaslin yaidia o il 4

sl Oyl ligs Clyediag deaadl jasdl (o Al AL 2a)



84

30 goend) g 20 gorn) (ro Tasssiall ARl i) dasliay Glian jedia a2y €
iBle sas o Ju Lee Jaal) Bles (n Taym (Bl 5 ey L3l il Jos Cua
30520 gbeal) Cpe s G il Al Hligs Gy diag el yand) G Al

40530 g sl G leadl jand) ae Al 38

:&luagil) .4

uﬁ}&@\ ).AA\U.AASML“}\A\ @Ab LQ).HJ\ UL’)"‘“M )Lj.ﬁt_lﬂmwl_uu@my Q‘
P

i asall.5

Slaagll Sy il Gabig uhall gals ) Cliseal) S5 Joadll 1 b L

Al o3a DA L Wl gl



85

10.

11.

12.

:References zall)

. Tarzamni MK, Nezami N, Gatreh-Samani F, Vahedinia S, Tarzamni M.

Doppler waveform indices of fetal middle cerebral artery in normal
20 to 40 weeks pregnancies. Arch Iran Med. 2009;12(1):29-34.

Mari G. Doppler ultrasonography in obstetrics: from the diagnosis of
fetal anemia to the treatment of intrauterine growth-restricted
fetuses. Am ] Obstet Gynecol. 2009;200(6). 613.e1-e9.

. Maulik D, Mundy D, Heitmann E, Maulik D. Umbilical artery Doppler

in the assessment of fetal growth restriction. Clin Perinatol.
2011;38(1):65-82.

Mari G. Middle cerebral artery peak systolic velocity for the diagnosis
of fetal anemia: the untold story. Ultrasound Obstet Gynecol.
2005;25(4):323-330.

. Carol MR, Stephanie RW, Charboneau JW, Deborah L, eds. Diagnostic

Ultrasound 4th ed. Philadelphia: Elsevier Mosby; 2011:1474.

Ebbing C, Rasmussen S, Kiserud T. Middle cerebral artery blood flow
velocities and pulsatility index and the cerebroplacental pulsatility
ratio: longitudinal reference ranges and terms for serial
measurements. Ultrasound Obstet Gynecol. 2007;30(3):287-296.
Platt LD. Assessment of gestational age. In: Queenan JT, Hobbins ]C,
Spong CY, editors. Protocols for high risk pregnancies.Oxford: Wiley-
Blackwell; 2005: p.64-8.

Ultrasonography in pregnancy. ACOG Practice Bulletin No. 98.
American College of Obstetricians and Gynecologists. Obstet Gynecol
2008; 112:1419-44.

Shehzad K, Ali M, Zaidi S. Fetal biometry. ] Med Sci Pak 2006; 22:503-
8.

Lerner JP. Fetal growth and well being. Obstet Gynecol Clin North Am
2004; 31:159- 76.

Chavez MR, Ananth CV, Smulian JC, Vintzileos AM. Fetal
transcerebellar diameter measured for prediction of gestational age
at the extremes of fetal growth. | Ultrasound Med 2007; 26:1167-71.
Hershkovitz R, Kingdom ]JC, Geary M, Rodeck CH. Fetal cerebral blood
flow redistribution in late gestation: identification of compromise in



86

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

small fetuses with normal umbilical artery Doppler. Ultrasound
Obstet Gynecol. 2000;15 (3):209-212.

Srikumar S, et al. Doppler indices of the umbilical and fetal middle
cerebral artery at 18-40 weeks of normal gestation: A pilot study,
Med | Armed Forces India. (2017)

Jose” Morales-Rosello” , Asma Khalil, Maddalena Morlando, David
Herva’s-Mari'n, and Alfredo Perales-Mari'n. Doppler reference values
of the fetal vertebral and middle cerebral arteries, at 19-41 weeks
gestation. | Matern Fetal Neonatal Med, Early Online: 1-6

Ganesh Acharya, MD, Tom Wilsgaard, PhD,Gro K. Rosvold Berntsen,
MD, PhD,Jan Martin Maltau, MD, PhD, Torvid Kiserud, MD, PhD.
Reference ranges for serial measurements of umbilical artery
Doppler indice’s in the second half of pregnancy. American Journal of
Obstetrics and Gynecology (2005) 192, 937-44

Pharuhas Chanprapaph MD, Chanane Wanapirak MD, Theera
Tongsong MD. Umblical Artery Doppler Waveform Indices in Normal
Pregnancies. Thai Journal of Obstetrics and Gynaecology. June
2000,Vol. 12,pp.103-107

Baschat AA, Gembruch U, Harman CR. The sequence of changes in
Doppler and biophysical parameters as severe fetal growth
restriction worsens. Ultrasound Obstet Gynecol 2001;18:571.

Devoe LD. Antenatal fetal assessment: contraction stress test,
nonstress test, vibroacoustic stimulation, amniotic fluid volume,
biophysical profile, and modified biophysical profile--an overview.
Semin Perinatol 2008; 32:247.

Johnson GJ, Clark SL, Turrentine MA. Antepartum Testing for the
Prevention of Stillbirth:Where Do We Go From Here? Obstet Gynecol
2018; 132:1407.

Martin, C.B. (2008). Normal fetal physiology and behavior, and
adaptive responses with hypoxemia. Semin Perinatol 2008; 32:239.
Baschat, A.A., Gembruch, U., Harman, C.R. (2001). The sequence of
changes in Doppler and biophysical parameters as severe fetal

growth restriction worsens. Ultrasound Obstet Gynecol 2001;
18:571.


https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/1
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/1
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/2
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/2
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/2
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/2

87

23

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

. Antepartum Fetal Surveillance: ACOG Practice Bulletin, Number 229.
Obstet Gynecol 2021;137:el116.

Indications for Outpatient Antenatal Fetal Surveillance: ACOG
Committee Opinion, Number 828. Obstet Gynecol 2021; 137:e177.
Saastad E, Winje BA, Israel P, Frgen JF. Fetal movement counting--
maternal concern and experiences: a multicenter, randomized,
controlled trial. Birth 2012; 39:10.

Simpson L, Khati NJ, Deshmukh SP, et al. ACR Appropriateness
Criteria Assessment of Fetal Well-Being. ] Am Coll Radiol 2016;
13:1483.

Committee on Obstetric Practice. Committee Opinion No. 688:
Management Suboptimally Dated Pregnancies. Obstet Gynecol 2017;
129:e29. Reaffirmed 2019.

Bocking AD. Assessment of fetal heart rate and fetal movements in
detecting oxygen deprivation in-utero. Eur ] Obstet Gynecol Reprod
Biol 2003; 110 Suppl 1:5108.

Grivell RM, Alfirevic Z, Gyte GM, Devane D. Antenatal
cardiotocography for fetal assessment. Cochrane Database Syst Rev
2015; :CD007863.

Manning, F.A., Platt, L.D. Sipos, L. (2007). Antepartum fetal
evaluation: development of a fetal biophysical profile. Am ] Obstet
Gynecol 1980; 136:787.

Ferrazzi E, Bozzo M, Rigano S, et al. Temporal sequence of abnormal
Doppler changes in the peripheral and central circulatory systems of
the severely growth-restricted fetus. Ultrasound Obstet Gynecol
2002; 19:140.

Signore, C., Sprong, C. (2022). UpToDate.com. Overview of
Antepartum Fetal Assessment.

Kiserud, T., Eik-Nes, S.H., Blaas, H.G. et al. (2004). Ductus venosus
blood velocity and the umbilical circulation in the seriously growth-
retarded fetus. Ultrasound Obstet Gynecol 2004; 4:109.

Hecher, K., Bilardo, C.M., Stigter, R.H. et al. (2001). Monitoring of
fetuses with intrauterine growth restriction: a longitudinal study.
Ultrasound Obstet Gynecol 2001; 18:564.

Ferrazzi, E., Bozzo, M., Rigano, S. et al. (2002). Temporal sequence of
abnormal Doppler changes in the peripheral and central circulatory


https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/29
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/29
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/29
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/48
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/48
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/48
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/31
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/31
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/31
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/32
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/32

88

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

systems of the severely growth-restricted fetus. Ultrasound Obstet
Gynecol 2002; 19:140.

Nicolaides, K.H., Bilardo, C.M., Soothill, P.W., Campbell, S. (2008).
Absence of end diastolic frequencies in umbilical artery: a sign of
fetal hypoxia and acidosis. BM] 2008; 297:1026.

Weiner, C.P. (2004). The relationship between the umbilical artery
systolic/diastolic ratio and umbilical blood gas measurements in
specimens obtained by cordocentesis. Am ] Obstet Gynecol 2004;
162:1198.

Kontopoulos, E.V., Vintzileos, A.M. (2004). Condition-specific
antepartum fetal testing. Am ] Obstet Gynecol 2004; 191:1546.
Gudmundsson, S., Marsal, K. (2009). Umbilical and uteroplacental
blood flow velocity waveforms in pregnancies with fetal growth
retardation. Eur ] Obstet Gynecol Reprod Biol 2009; 27:187.

Giles, W.B., Trudinger, B.]J., Baird, P.]. (2005). Fetal umbilical artery
flow velocity waveforms and placental resistance: pathological
correlation. Br ] Obstet Gynaecol 1985; 92:31.

Karsdorp, V.H., van Vugt, ].M., van Geijn, .H.P et al. (2004). Clinical
significance of absent or reversed end diastolic velocity waveforms in
umbilical artery. Lancet 2004; 344:1664.

Alfirevic, Z., Stampalija, T., Gyte, G.M. (2013). Fetal and umbilical
Doppler ultrasound in high-risk pregnancies. Cochrane Database Syst
Rev 2013;:CD007529.

Hecher, K., Bilardo, C.M., Stigter, R.H. et al. (2001). Monitoring of
fetuses with intrauterine growth restriction: a longitudinal study.
Ultrasound Obstet Gynecol 2001; 18:564.

DeVore, G.R. (2015). The importance of the cerebroplacental ratio in
the evaluation of fetal well-being in SGA and AGA fetuses. Am ] Obstet
Gynecol 2015; 213:5.

Papageorghiou, A.T., Yu, C.K, Cicero, S. et al. (2002). Second-
trimester uterine artery Doppler screening in unselected
populations: a review. ] Matern Fetal Neonatal Med 2002; 12:78.
Bocking, A.D. (2003). The relationship between heart rate and
asphyxia in the animal fetus. Clin Invest Med 2003; 16:166.
Kontopoulos EV, Vintzileos AM. Condition-specific antepartum fetal
testing. Am ] Obstet Gynecol 2004; 191:1546.


https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/32
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/32
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/34
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/34
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/34
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/35
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/35
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/35
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/35
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/36
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/36
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/37
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/37
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/37
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/38
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/38
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/38
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/39
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/39
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/39
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/40
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/40
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/40
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/31
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/31
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/31
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/45
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/45
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/45
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/52
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/52
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/52
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/3
https://www.uptodate.com/contents/overview-of-antepartum-fetal-assessment/abstract/3

89

48

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

. Alfirevic Z, Stampalija T, Gyte GM. Fetal and umbilical Doppler
ultrasound in high-risk pregnancies. Cochrane Database Syst Rev
2013;:CD007529.

Alfirevic Z, Stampalija T, Medley N. Fetal and umbilical Doppler
ultrasound in normal pregnancy. Cochrane Database Syst Rev 2015;
:CD001450.

Picklesimer AH, Oepkes D, Moise K] Jr, et al. Determinants of the
middle cerebral artery peak systolic velocity in the human fetus. Am ]
Obstet Gynecol 2007; 197:526.e1.

Mari G, Hanif F, Kruger M, et al. Middle cerebral artery peak systolic
velocity: a new Doppler parameter in the assessment of growth-
restricted fetuses. Ultrasound Obstet Gynecol 2007; 29:310.

Alfirevic Z, Stampalija T, Dowswell T. Fetal and umbilical Doppler
ultrasound in high-risk pregnancies. Cochrane Database Syst Rev
2017; 6:CD007529.

Morales-Rosell6 ], Khalil A, Fornés-Ferrer V, et al. Progression of
Doppler changes in earlyonset small for gestational age fetuses. How
frequent are the different progression sequences? ] Matern Fetal
Neonatal Med 2018; 31:1000.

Giussani DA. The fetal brain sparing response to hypoxia:
physiological mechanisms. ] Physiol 2016; 594:1215.

Ferrazzi E, Bozzo M, Rigano S, et al. Temporal sequence of abnormal
Doppler changes in the peripheral and central circulatory systems of
the severely growth-restricted fetus. Ultrasound Obstet Gynecol
2002; 19:140.

Bhide A, Acharya G, Baschat A, et al. ISUOG Practice Guidelines
(updated): use of Doppler velocimetry in obstetrics. Ultrasound
Obstet Gynecol 2021; 58:331.

Abramowicz ]S, Warsof SL, Arrington ], Levy DL. Doppler analysis of
the umbilical artery. The importance of choosing the placental end of
the cord. ] Ultrasound Med 1989; 8:219.

Bhide A, Badade A, Khatal K. The effect of sampling site on the
variability of Umbilical artery PI. Eur ] Obstet Gynecol Reprod Biol
2019; 235:102.

Maulik D, Yarlagadda AP, Youngblood ]JP, Willoughby L. Components
of variability of umbilical arterial Doppler velocimetry--a prospective
analysis. Am ] Obstet Gynecol 1989;160:1406.



90

6

o

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

. Nyberg MK, Johnsen SL, Rasmussen S, Kiserud T. Fetal breathing is
associated with increased umbilical blood flow. Ultrasound Obstet
Gynecol 2010; 36:718

Avitan T, Sanders A, Brain U, et al. Variations from morning to
afternoon of middle cerebral and umbilical artery blood flow, and
fetal heart rate variability, and fetal characteristics in the normally
developing fetus. ] Clin Ultrasound 2018; 46:235.

Salvesen KA, Hem E, Sundgot-Borgen ]. Fetal wellbeing may be
compromised during strenuous exercise among pregnant elite
athletes. Br ] Sports Med 2012; 46:279.

Babbar S, Hill ]B, Williams KB, et al. Acute feTal behavioral Response
to prenatal Yoga: a single, blinded, randomized controlled trial (TRY
yoga). Am ] Obstet Gynecol 2016; 214:399.e1.

Society for Maternal-Fetal Medicine (SMFM). Electronic address:
pubs@smfm.org, Martins JG, Biggio JR, Abuhamad A. Society for
Maternal-Fetal Medicine Consult Series #52: Diagnosis and
management of fetal growth restriction: (Replaces Clinical Guideline
Number 3, April 2012). Am ] Obstet Gynecol 2020; 223:B2.

Lees CC, Stampalija T, Baschat A, et al. ISUOG Practice Guidelines:
diagnosis and management of small-for-gestational-age fetus and
fetal growth restriction. Ultrasound Obstet Gynecol 2020; 56:298.
Caradeux ], Martinez-Portilla R], Basuki TR, et al. Risk of fetal death in
growth-restricted fetuses with umbilical and/or ductus venosus
absent or reversed end-diastolic velocities before 34 weeks of
gestation: a systematic review and meta-analysis. Am ] Obstet
Gynecol 2018; 218:5774.

Maulik D. Absent end diastolic velocity in the umbilical artery and its
clinical significance. In:Doppler Ultrasound in Obstetrics and
Gynecology, Maulik D (Ed), Springer-Verlag, 2005.

Bligard KH, Xu E, Raghuraman N, et al. Significance of intermittent
absent end-diastolic flow in the umbilical artery in predicting
neonatal morbidity. Am ] Obstet Gynecol 2022; 226:5184.

Jukic AM, Baird DD, Weinberg CR, et al. Length of human pregnancy
and contributors to its natural variation. Hum Reprod 2013; 28:2848.
Committee Opinion No 700: Methods for Estimating the Due Date.
Obstet Gynecol. 2017 May. 129 (5):e150-e154.



91

71.

72.

73.

74.

Wilcox M, Gardosi ], Mongelli M, et al. Birth weight from pregnancies
dated by ultrasonography in a multicultural British population. BM].
1993 Sep 4.307(6904):588-91

Geirsson RT, Busby-Earle RM. Certain dates may not provide a
reliable estimate of gestational age. Br | Obstet Gynaecol. 1991 Jan.
98(1):108-9.

Johnson SR, Miro F, Barrett S, Ellis JE. Levels of urinary human
chorionic gonadotrophin (hCG) following conception and variability
of menstrual cycle length in a cohort of women attempting to
conceive. Curr Med Res Opin 2009; 25:741.

Wilcox AJ], Weinberg CR, Baird DD. Timing of sexual intercourse in
relation to ovulation. Effects on the probability of conception,
survival of the pregnancy, and sex of the baby. N Engl ] Med 1995;
333:1517.



92

Abstract
Background:

Pulsed Doppler ultrasound of the uterine and fetal vessels is a good method
for prenatal monitoring.

Changes in blood flow waves in the placental and fetal vessels reflect some
pathological conditions and are good means of predicting perinatal
outcomes and may contribute to determining gestational age.

Objective:

Study of the values of the pulsatility index, the resistance index of the
middle cerebral artery, the umbilical artery, and the cerebro-placental ratio
in the second half of pregnancy in determining gestational age in normal
pregnancies.

Materials and Methods:

Prospective Cohort Study, conducted at the Obstetrics and Gynecology
University Hospital in Damascus in the period between 12/15/2022 and
12/15/2023, included 30 women who visited the hospital with periodic
visits every 4-6 weeks to follow up on the pregnancy. During this periodic
visits, we studied the Doppler parameters of the middle cerebral artery and
the umbilical artery,and calculated the cerebro-placental ratio, and
compared the values to the weeks of gestation. The data was processed
within the statistical and analytical program (SPSS) to reach the desired
results.

Results:

We noticed that the doppler indicators of the umbilical arteries and the
middle cerebral artery take constant changes according to gestational age.
The doppler indicators of the umbilical arteries decrease with increasing
gestational age, and this is explained by the decrease in placental
resistance, while the the doppler indices of the middle cerebral artery and
the cerebro-placental ratio are shaped like an inverted U with increasing
gestational age. This is explained by the increase in the brain’s need for
blood supply at the beginning of the second half of pregnancy and at the
end of pregnancy.

Conclusions:

Doppler measurement of the umbilical artery and midcerebral artery
contributes to confirming the gestational age in normal pregnancies.

Keywords: umbilical artery, middle cerebral artery, pulse index, resistance
index.
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