Gygell dpsyall )sgand
calall Caadlly el el 5l

Gl dall S — hed Al o

Ll iabyely 2l o

AA41) Jasaag A4 P‘E" Jok' a8l cluld 48) Al
Jaall cpe Gl &l 8 cpial) 59 ek 8 "CSAT
slodll (yalaly wlgill A duaadil) Llal) clual) Balgd il daria Ay

Ladad) ciladal) callla afac)
Sbral) lasku

: ) Paadl) ()
slodll Galyaly Wgil) acd B S slodll (alaly WG and B ALY

et Aasls — (gl ol A0S (ya

2 2025



a2025) | gt el Al oda cuddyl
LaBial) diad cladsly pSall Ll
Apporval
Bad drala (B Gpdul) lal) A0S wae [ giSal) JEAY) B
A81Ss 2l 5 adl o gehmal) lasdes : el culishall (alUa (U8 (e Aediil) A3l daeall e ¢ DY) 2y
glhal) il geail) B8IS el 235 cilaadlal)
raSal) diad slias]

— (Bl drala (il bl S ¢ pludl) alpaly gl i gﬂ B IR Y E KA T gisal)
PER e A oY)

daaly (i) ) AdS coludl) (alpaly Sl and b HgiSal ML) ¢ Lipewly d desa ) giSal)
bms - (3kad

Lpauly pi dasaaf 1 aad)

(il Gal) AS ¢ oladl) padidll 5 dal jupeall) aud b 8 gESal) Aujaall ;e Aan 8 gl
e — (3dad daala

3 dagd. .0t o)



B oyl
i Aoy Jalsl alay 7 pal olia aBgal
il ¢ Bad daals ga il Aullag 488 Lsla g dag kg Gl oo il e IS o -1
o Ll e Ten of Aol of Gl i ) dla b daalad) dBBlga J8L a5l
dilug o Wty Auig i) aBlga of cli€a of Lai 93 () dmalall W) s Uigasaa
(s
oo Jsanll 3l g AT ale dae (o e dag ) 0l 0a gia of wag Y 42
Ll dupsgantl A o Ja0s caidat agaa of dmals & of (33 daala B AT Balga
.%JM\
@Bﬂb eu‘}”
Gbaal) Glasdes
8 peal) Balgi
i Golmal) Glasbes zmiyal) 4 ol Jae daiis dag LY of Al 38 8 Cogeagall danll o)l g
celetl) Galyaly algil) and — gyl Calall A — 3ded daals il oa HgSall MwY) i)
coalll 8 A Al oda b cind (Al aalye 4
iyl

i dua ) sisal) daad)



Acknowledgment adiy <&

hely el e iy o g llae Cagyn b daed Jadl o IS Qlijally SN Gallay o35
sall lee 8 (J¥) Llgha ghads gad 5 aa)Sa lide Cangd

celotl) bl 5 gl aed 8 A pail) Algl) plast Sl

csalall Ganll 13 Sladl e Calya L aliaiil Ak 2 oa MBS (e saddll KAl

1 o aSal) dind 8 ASLal )i ie (it 3 Abauls il daaa ) giSal) SudU S

IS e el ¢ daglaa of Bac ey i als ¢ acally dmal) ol aillaaDlag 4l ai pdige Can)

.ﬁéﬁﬂ\jelﬂ;\ﬁ\j)m\
Gl 138 o oSall dial 6 ASLaall 55 caliads Al o3l dasy 5y giSal) dujaall Sl
IS e el ¢ daglaa of Baclar Jas als ¢ acally dnall JalS Llandlag Lgail—ai Cradige

) 5 a5 KAl

il a3 )Yly il Sleadl 5 el SN 5 ol Slead) b calelall K



gl

-

diaial) Al
gadlall
1 s sugall) ¢ adl
1 Laaial) -1
2 dfayl) ACiall 2D
%) Gad) eV glad -3
2 Caal) @l -4
2 Eagdl a5
2 daayl) dzaal -6
3 danl) Gilaaaa-7
3 43) gl g ) alia -8
7 Aaial) alad a7
8 duanl) el g<a-8
10 s BN acdll :JgY) & 5o
11| silly sbadl) 2l el (B (g gaall gaadl) o dale daal 1Y) Juail
11 Axgadd) =1-1
11 Aol pal Y gsrall il -2-1
15 Al -3-1
15 o s -4-1
16 Gl g AGY ALY 8 A5 siall (58 ) saY) 1 AL Juaidl
16 B23a10 45 o Bauld ) et Aladil -1-2
17 Ailindl) (5 gl () o) yetia &y Jlie 2202
18 .(Biometric markers) (s siall bl &l i 2322
27 Agidal) Al ) GG Juadl)
27 Al -1-3
27 Aadia) 22-3
27 ciilatl) g LEaN) g ciy el =3-3




28 Aiial) Al ) ekl B LY -4-3

28 Agiial) dlb al) hlda -5-3

30 Aol ey Y -6-3

30 bl Jalge =7-3

31 oaiddl) -8-3

38 Al Al o) g A panall -9-3

38 ualAl) el (any b Gaduial) -10-3

39 idal) A el pe A8 -11-3

40 sl -12-3

41 Ara yall cilad all 1 ) Juadl)
41 Al -1-4

41 2008 Clisly) 8 g Rizwan Saqib 4wl -2-4

42 2010 oLl A odlajy T Isobe du)s  -3-4

43 (shead) andill 1 S ¢ 5ol

44 ) ) Ay kg ) Cioa 1Y) Juadl)
44 gl =141

44 Loyl w2241

44 Cagl) Gl kg g -3-1

44 A Al asanati -1-3-1

44 A Al e 22-3-1

45 Jeaa) 48y )k -3-3-1

48 ABNAY) claaaall  -4-1

48 Aal) aaa 2541

49 Ll
50 5_oioal) 458) gal)
51 ) Jdadl) 5,b -6-1




51

Sasd <741

52 ) ilds 1 SN Juadl)

52 Agai -1 -2

52 i) b cls Ll paibad -2-2

52 ) jas =322

53 (il aie leal) janl) -4-2

54 AL cla gl axe =522

54 AR @y gl Jaad =62

>3 A 0 5sly coililaally pa) 03l -7-2

58 dgaliial) Lpallal) cibaad ) pea 45 jlBal) Y Luail)

S8 gl -1-3

58 Al cilad o oo Biage daal =243

59 ) pae Eua (e AN -3-3

60 bl i gj.uj\ eall Cua e 4 Hadd) 443

61 | yadall o)yl Adall ool dia e 45 LAl 2523
Ol

62 Jasdl -6-3

63 i) AdBlia 1ol ) Juall

66 AGAl) &Y ¢ Al

67 Sl 1

67 LB gaal) g cilaaaall 2

67 Aadal 3

68 Shagill 4

68 Jasal 5

69 el lIReferences

77 English Abstract 4 1<) dallly (ailal)




Jslaall daiBList of Tables

laial) dad ) g J gl and

53 sl el uagl) slasy :(1-2) dgs>
54 LGl degana sul janll dugiall ueailly L3N 3(2-2) Jgan
54 Aaall yarll piial Ldagl slasy) :(3-2) Jgss
55 Gaal) degana (gl Aaad) jardl jadal duglall cudlly il :(4-2) Joaa
55 Aalad) sl aaed dugtall dadlly il 1(5-2) Jsia
55 Aalud) 59 Jaadl Asgiall canailly 1S3 :(6-2) Jgan
56 Ouilalaal) alasialyy Adal) O sl al gl slasy) :(7-2) Jgss
57 GJsY s N alaal MAE y RMSE o8 :(8-2) Jsaa
58 Adlaay ja8all 550 pa 238N gk g 2481 Jina (0 JS 2 1(9-2) Jo2a

Isobe:
59 AdylEal) clud oo daad 1(1-3) Jeaad)
60 hdal) s Ea (e Al 1(2-3) Jgaad)
61 Loubl) aie laal) pandl Gua ¢a 43 Ral 1(3-3) Joaad)
62 Oilalally Jagal) O3glly (Audal) O3l Gun (e Ailaal) 1(4-3) Jssadl




Table of Abbreviations duhll &jlaidyly Clalhaal) Jgaa

Jlaldly ;,ﬁd\
WHO World Health Organisation 4sallall dauall dakiia
CS Caesarean section 4 aill 52¥ gl)
CSAT cross—sectional area of the thigh
EDD Estimate of the Patient’s delivery date
EFBW Estimated fetal body weight
Fl femur length
BPD Bipartial diameter
CI Cephalic index
OFD occipitofrontal diameter
HC Head circumference




uadlall

séuanl) dudld
dag Cus cJaall ol i pald I g Baagll Doalsil) dlaal) b Loy Dyal cpiall (39 o
Aalgd adgil) bl e 558l Glualll puag) oLy

piie aing A 0sS ciad) oo oY Olatie Gl el 05S Levie Lals EFBW ) dals ellia
Lol el 053 cial) O3g el Aadle Ayl 39 (S pal) 0o OIS Bl - Gasall Chugas b
tduaal) o
Sl aey il (yyes Hadlock dlalas pe lgiijlaes 23l cululid alasinls Lsaa cpiall (59 s
radihhy Gagd) 3ga
el el abyaly il 4 e & cusal cprospective—cohort  study duais Lia s Ay
sl Sl (50 200 e e 5 G 2024/09/18 ) 2023/09/18 ¢ Lo g5l 3 G,
Hadlock & (a5 Isobe-Talslas e alaeWh Gishl Ll & e ¢ Cun 33Vsll 485 d) aaly
& Jswasll (SPSS) baill Sleas¥) zalipll (janm clibll cualse . adall O3]l po bl iy
-Bga yall iluil)

i)
AL dad Sl 17 seall dad jral cilSy 21w 25.43 Gl & AL jae davsia 4

Udlaay Adal sl o e0ysl) i 8 i alaall G AL an) daaal 3 Clig b 35ag pac Lilaal
oo J31 340575 sl (35l lausia oIS 3] cIsObe—T dsleay sl O3l o Uiy Hadlock
il Isobe-T Asleay ol (sl Jawgia (e 5Sls 3440.25 &l 53 Hadlock dlaleas el (sl
£3378.25 &
b ogie jliee il e (3 13 ¢ I5ObE-T dlalea d5)lia (jsl) a8 48y S| Hadlock dlalas
L) Uasl)

rala i)
Colie daall (ge AN Gl 6 324l Ll 2adtals Ascall 35 zlsaY L Syatall LY il Jasssia
& ol Oy e 8 Isobe dlalas (pem 234l alae Ll aldiel (Kay Jblby adsl) cpiall ()l
cdaall e Gl Gt
A abie ccpall Oy a1 (Aualide) Aty cilals



Pl gl

rdadall —1

cdaall ol i pals JCg daagd) Aol dujleall (& Lygpum Dl cpiad) s st sa
123l i) @l e 55aY) Cilaalll aash oLl dag) Gan

CGigan phad alag 8l ase Guiall () 8alads BVl aie ()l (alesll (e JS dasiy (K]
23] puliilly (alaall il b 53V s cilie Lias

& 4000-3000 52 550 038l Sia! Jlaall of siind ¢ Jalsadl o el e 13laic) ]

dylaall 8 Loy (53YsM) e kel (i) 03) EFBW sl dalide g aa oladnul 5 B
5 dlpall oda dpuling Lagans (e G0l & Cas dj )

Wilkin 5 Campbell § Aoki o« dLalall el ¢dud) joa &‘j daa ol Patric sy [
SV dapall & AOKi ol I5—asl U3l dasi .aDlays Hadlock s 4y Shepard
[9-5IEFBW il 4 43

Jasnag (el Jame cilald e cpial) (g eatil alasn V) deslall gl dule Jais [
Crinll 338 Jane (ol Ao ol a5 Aadine 5l Ljie ¢ 2l ke Jolag il
1013240 aliey hadly Gabl) Jsla il ) asLay

(g S 483 ¢y weny 3} alae Jshag laally Qabll Lwlal 334 Lasma ALl of 2
ol 09 ¢ Ghad) (el 334 L (el aladialy copiadl O)g il jua a3 L (i)

1116555 s Hohler (& (ya ()



oy e 8y et o (S sl A8 Gl @l of ge ¢ 5 ¢ 5aY) LY 8 B
[12] il

A fial) ASEal) -2

plaall (B Aot e 3yl Bae (ge Banly 24 il uld alaan wl gial) Oy i o) K
sl Sl 5 Gl Jasa) Gl Ll alasia) Byl o3 e 5 Ay
(ol lasne

Aagane I Y 328 cluld aladiuls cpiall Oy i 48y e Jal of X

séuand) eNLE-3

£33l bl aladiuly il Gy peadi 48y s WA
oAl iluld phasial e 38 Clald Aladiul call O3y b s b B

) cilbua -4

Gy ) YA e AN i 38 Ll Aast b Lssm cpial) O3 e oSy
Lol By il e g Jgeanl)
: dadd) -5
osal) O399 Hadlock Aslas ge \giijlies 3 cilld alasiuls Lo gual) (39 i v/
B3l A
séant) deaai-6
dgeal ST gag laclily 53Vsl) 8 L Bl 8 Lage g dandl el iall (35 il ey o

SNl g5 aaail g gaud 37 axy Jeall eV <



& 05 cind) Guly 0 Slatiase ubll Gl 05 Ledie dals EFBW )] dals s <
Oy el Aadle dliyha gag (a9 uall o OIS Ml L pasall Clugald & (adiie g
ol el (e il

AT ¢ aleY) 2SS deniieall Aiscall (398 z)9aY) Sigal alaee CulS cluhall (san) B
A8l Ladil) ds wall (358 zlsaY) aladn wly ¢ ARdyg dday o dana SlaY dals s
J13)ha 23l cilld e d2ua ISObe il . alaY)

alaat ) U 334l Jadh 0ol il Gua ¢ Dl Aday o Bas A8 G) dayall culS o
Oe )l OS5 ¢ Gl Guld ) Aslall (s sl L3S Ll dssall (358 15!
B all o3y iall (), Gyl o ISObE Ao a dna (e (3831 g8 Auifyall oda
[13]529s0 2ie (y3slls AOKI dara aa Lgiijlias

el Glddaa -7

Gl e Joaall HS clie ) dalall v

:43fgaly diadl) malia—8

sd ) Al o

sloill (alyaly il i & cupal cprospective—cohort study duesis duada du))
200 e cladl Eua 2024/09/18 ) 2023/09/18 o e 85l & ey oaalal)



gsmal( 42-28)daall (o Callill Catil) 2
el 48 DA 55\2{) 4

daladiuy) yulaad

el a1y paill e aadl Jesll —(gaekall ¢ oaall L1
csben) (Sl — L) pge — L) 48 2
sl Jasl) 3

Agall Cilasdall 4

tdanld) 35:1 s
S sy sl byl sl o daa (U8 (5m alyll sha le dilsall 34T say
L(3ied dralag (S)dull alal)
e 385 o Bt aeladl oLl ey sl i dulal) Egl) Gilge 31y

gl

ehal @ Gl julee ciis Sllly Gl S @llin SV e cla o) dadlse 34T aa

by ly JAY) ulee s Gee 52w 200 e Al cus
A lSliall ) JSI Jald gy pand elyaly Al iaie duiaye 4l 41 5 (X

Hoanh e Clhsase gl 3sng @l Ll Clelaiia) ¢lyal
g all 35 zloa¥l psaaill Slea i pladials Gald) U e Clad) g 1

cohal e



: Isobe ddalaa (DA e 384l O 3el clwa s

13x(FLx+/CSAT)+39(g)

38y dn—dagl) dadlll ) Sl jsnall e eldl) S iAAA e Job b Al [X]

328 yal) 8yguall

[96] . Jasdl (e i) i) b Bgaua (FI) 284 alic Jsb Jubd :(1-1) (<l

o) D) 2 ¢ Yol 2adl) e Jola eld 3 :CSAT 1Al Jasas ubsd A sh [X]

dadan Jsh e deyan dlyady 33 alaal ol Hendll o 3l Dl 058 Cuny
an ol ) 333 by cDlimall el adaiall dilaie g Jad ) Adaiil] die

il i) Al aladily dilaial) b8 S & ASA) G gl i ¢ L)




\ maximum area

distal : proximal
— o

Figure 1 Sonographic views of the cross-sectional area of the thigh at right angles to the long axis in the proximal, maximum and
distal portions
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Figure 1 Sonographic views of the cross-sectional area of the thigh at right angles to the long axis in the proximal, maximum and
distal portions
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Abstract
Background:

Estimating fetal weight is essential in daily obstetric practice, especially close to term,
as it guides doctors in finalizing important obstetric decisions. There is a need for
EFBW particularly when head measurement is impossible, as the fetal head is in a low
position in the pelvic cavity. Therefore, it was necessary to have a suitable method to
estimate fetal weight without measuring the head.

Objective:

Estimating the fetal weight sonographically using thigh measurements and comparing
it with Hadlock's equation and the fetal weight after birth.

Materials and Methods:

A progressive prospective-cohort study was conducted at the University Hospital of
Obstetrics and Gynecology in Damascus from 18/09/2023 to 18/09/2024, which
included 200 women who visited the hospital for childbirth. Initially, the weight was
measured using the Isobe-T equation and then Hadlock, and the results were compared
with the actual weight. The data were processed using the statistical analysis program
(SPSS) to reach the desired results.

Results:

The average age of the participants in the study was 25.43 years, with the youngest age
being 17 and the oldest being 41. We noticed no statistically significant differences
between the equations in estimating the weight, between the actual weight and the
Hadlock equation, as well as between the actual weight and the Isobe-T equation. The
average actual weight was 3405.75, which is lower than the estimated weight by the
Hadlock equation at 3440.25 and higher than the average estimated weight by the Isobe-
T equation at 3378.25 grams. The Hadlock equation is more accurate in estimating
weight compared to the Isobe-T equation, which is consistent with the results of the
mean absolute error criterion.

Conclusion:

The average estimated weights of fetuses calculated using ultrasound measurements of
the femur in the third trimester of pregnancy are close to the actual fetal weight, and
thus femur measurements can be used in the Isobe equation to estimate fetal weight in
the third trimester of pregnancy.

Keywords: estimation of fetal weight, femur length.
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