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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Determination of correct gestational age is
fundamental to obstetric care and is important during an autopsy
as well as for clinical assessment of the growth of the fetus.
Various fetal parameters like fetal anthropometry are used for the
calculation of Gestational Age (The present study aimed to study
the correlation between fetal anthropometric measurements like
Crown-Rump length, Femur length, Head Circumference (HC),
Bi-Parietal diameter (BPD) and Abdominal Circumference
(AC) and Gestational age to derive regression equations for the
same.

Methods: This cross-sectional hospital-based observational
study was conducted at Alkharama Hospital, Baghdad; TS
involved 144 aborted fetuses without congenital anomalies, aged
between 12 to 40 weeks of gestational age. As per the standard
protocol, the fetal measurements were documented. Regression
equations are derived for the anthropometric measurements.

Results: In the present study, the correlation coefficients of
the equation are 0.937, 0.984, 0.982, 0.987, 0.991, and 0.992,
respectively, for birth weight, HC, CRL, BPD, FL, and AC.
Gestation has a robust positive association with all other indices,
with correlation coefficients ranging from 0.94 to 0.99, all of
which are statistically significant at p < 0.001.

Conclusion: All fetal measures exhibit a positive correlation
with gestational age. FL (R=0.991) and AC (R=0.992) exhibit
the highest correlations with GA.

Key words. Gestational age, crown-rump length, foot length,
head circumference, bi-parietal diameter, and abdominal
circumference.

Introduction.

Fetal growth and the relationship between fetal measurements
preceding birth and gestational age are helpful in forensics,
research, and clinical practices. Fetal biometric measurements,
including biparietal diameter (BPD), head circumference (HC),
abdominal circumference (AC), femur length (FL), and crown-
rump length (CRL), are widely used to assess fetal growth
and maturity, especially through ultrasonography. These
measurements not only assist clinicians in managing pregnancy-
related decisions, such as labor timing and monitoring fetal
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development, but also play a crucial role in medico-legal
contexts, particularly in estimating fetal age in cases of
spontaneous abortion or termination of pregnancy [1,2]. If
an abortion is reported, knowing the fetal measurements and
gestation should help clinicians estimate the age of the fetus
more accurately [3]. However, there is significant variability
in the recordings of fetal measurements for correlation with
gestational age, antemortem, and postmortem, based on the type,
number, and experience of the doctor or paramedical staff involved
or the diameter of the curvilinear transvaginal probe [3,4].

The measurement of gestational age has practical value
for clinicians in providing important information about the
pregnancy and also has epidemiologic utility for population
health analysis [5]. Gestational age is used in estimating other
important benchmarks of growth and is of epidemiologic interest
in its own right [6]. For example, the timing of preterm birth
deliveries, a widely accepted proxy indicator of newborn health,
is typically expressed in completed weeks of gestation at birth.
The present study therefore aimed to investigate the correlation
between various fetal measurements and gestational age before
birth, as this may be useful in establishing the gestation of an
aborted fetus with more certainty [7]. This may have important
implications for clinical practice [8]. The first attempt at applying
mathematical modeling for predicting gestation described
pre- and post-mortem fetuses which had been lengthened by
stretching and measuring. Another attempt at this method found
it difficult to stretch the fetuses [9]. The most forceful stretch that
they could bear without distortion appeared to have extended
the fetus only a small fraction of a dead fetus's original length.
Its application is also limited as for most of gestation, the fetus
fills the uterus' cavity and the measurements may be influenced
by the uterine dimensions [10,11]. It was suggested that the live
fetus grows to harmonize with the uterus, and this constant act
of seeing creates a growing and thinning effect conducive to
longer lengths. Longitudinal studies on live-born children have
proved their linear growth, and it is then that the measurement of
length becomes a good index to study growth and development.
Similar trends have been reported; however, their means differ
statistically supporting the model. Feminologists have studied
this ratio several times, although their data remain controversial.
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Many prior studies have focused on finding the correlation
between gestational age and fetal parameters. Many studies
have compared the average fetal measurements in each week
of gestation in a cohort of fetuses, whereas a few have used
a cross-sectional design. A study of the fetal crown-rump
length conducted in a cohort of pregnancies proved to be a
good predictor of gestational age; the impact of ethnicity was
insignificant in this study. It was concluded that if non-metric
characteristics, even sonographic signs of fetal well-being, were
present, it is justified to question the conclusions, as the non-
specified biological characteristics may have a bearing on the
ultrasonographic gestational age. Another study was done using
pregnancies of Hispanic and white women; they found the fetal
crown-rump length to be shorter among Hispanic women. The
accuracy of gestational age prediction using biparietal diameter
was found to be lower in Hispanic women [11-13].

This study primarily aims to enhance forensic and pathological
assessment of fetal age by analyzing fetal biometric data
collected from aborted fetuses. Through statistical modeling,
we seek to identify which anthropometric parameters exhibit
the strongest correlation with GA. Specifically, this research:

Evaluates the linear relationship between key fetal
measurements and GA.

Derives regression equations to estimate GA based on these
parameters.

Assesses the predictive value and accuracy of each parameter,
considering their potential application in both prenatal
diagnostics and forensic evaluations.

Materials and Methods.

Study Design and Setting:

This observational hospital-based cross-sectional study was
conducted at Alkharama Hospital, Baghdad. Ethical clearance
was obtained from the institutional ethics committee of the Iraqi
Medical Research Center Dr Hany Akeel Institute. The search
was conducted over four years, from 2020 to 2023.

Sample size:

This study involved 144 aborted fetuses aged between 12 to
40 weeks of gestational age. The fetuses were acquired from
the Department of Obstetrics and Gynecology following
unavoidable abortion, spontaneous miscarriage, stillbirth, or
medical termination of pregnancy due to contraceptive failure
or undesired pregnancy. Informed permission was secured from
the parents and/or legal guardians before participation.

Inclusion Criteria:

The study encompassed aborted normal babies with a
gestational age ranging from 12 to 40 weeks.
Exclusion Criteria:

0] Fetuses with gross congenital anomaly.

0] Macerated fetuses.

9] Maternal history of infections such as TORCH, and
HIV.

9] Mothers below 18 years of age.
Methodology:

The study samples were categorized into seven groups
according to their gestational and fetuses of each age group were
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studied, as shown in Table 1. Fetuses were obtained in 10%
formalin promptly following a stillbirth, abortion, or medical
termination of pregnancy. The demographic data of fetuses,
such as gender, weight, and gestational age, were documented.
The weight in grams was measured using an electronic weighing
scale. Morphometric measures of fetuses were conducted using
nylon thread by the autopsy protocol, as seen in Table 2.

By placing the fetus in the supine position, the distance
between the crown of the head to the highest point on the trunk
corresponds to crown rump length (CRL). Head circumference
(HC) is measured from the glabella to the most prominent point
posteriorly; abdominal circumference (AC) was recorded at the
level of the umbilicus.

Statistical Analysis:

Descriptive statistics (mean, range, standard deviation) were
used to summarize the data. Simple linear regression analysis
was performed to evaluate the relationship between each fetal
parameter and gestational age. Pearson’s correlation coefficients
(R) and coefficients of determination (R2?) were calculated.
Statistical analysis was performed using Python version 3.11.4
and the scikit-learn library version 1.3.0.

Results.

The current study comprised (144) aborted normal babies,
with gestational ages ranging from 12 to 40 weeks. Despite our
limited sample size, we included representation from all fetal
ages except for 13, 15, 24, 30, and 37 weeks. The fetuses were
categorized according to gestational age and sex. Among the
144 fetuses, 76 were male and 68 were female (Table 1). The
greatest number of study samples was recorded in fetuses at
21 and 23 weeks of gestation, with 13 and 10 instances each.
Conversely, there was a singular instance for gestational ages of
19, 25, 35, and 39 weeks.

According to data collected from the Department of Obstetrics
and Gynecology in the present study, we observed the following
comorbidities. Abruption placenta in 4 cases, hyperemesis
gravidarum in 6 cases, septate or bi-cornuate uterus in one case,
scar rupture in 8 cases, severe anemia in 13 cases, anhydramnios
in 10 cases, gestational DM in 11 cases, hypothyroidism in 6
cases, pre-eclampsia in 8 cases and one case of polyhydramnios
[14].

The distribution of maternal age in the sample ranged from
20 to 36 years, with a mean age of 26.753 years. Most mothers
were 26 years old, with a slight positive skewness indicating
a distribution leaning towards younger mothers. The gestation
period varied between 12 and 40 weeks, with a mean of 26.169
weeks and a median of 26 weeks. The mode for gestation stood
out at 21 weeks, and the distribution was nearly symmetric with
a slight negative kurtosis [15,16].

The range of fetal weight in the study extended from a mere
22.0 grams to 3750.0 grams, with an average weight of 1208.455
grams. The data for fetal weight showcased a positive skewness,
indicating a higher frequency of lower weights in the sample.
Head circumference (HC) measurements ranged from 66.0 to
350.0 mm, with an average of 235.094 mm. The mode, at 329
mm, suggests a relatively frequent larger head circumference,
and the distribution showed a mild negative skewness [17,18].



The crown-rump length (CRL) ranged from 52.0 to 438.0 mm
within the sample, with a mean of 226.421 mm. The distribution
of CRL exhibited a minor positive skewness. The bi-parietal
diameter (BPD) readings varied from 18.0 mm to 96.5 mm,
with a mean of 63.245 mm. Both FL (Femur length) and BPD
distributions demonstrated a negative skewness and kurtosis,
indicating a peakier and left-leaning distribution. The former
ranged from 11.0 to 74.0 mm with an average of 46.161 mm,
and the latter, as mentioned earlier. Lastly, the abdominal
circumference of the fetuses in the study varied between 48.0
and 378.0 mm, with a mean measurement of 215.89 mm.
The distribution for abdominal circumference was the most
symmetric among all variables, with minimal skewness and
kurtosis close to that of a normal distribution [19].

Linear Regression Analysis for Various Parameters:

A simple linear regression analysis was performed to assess
the connection between several fetal markers and gestational
age. The results are presented in Table 3.

Table 1. Distribution of Fetuses as per Gestational Age and gender.

The parameters showcased in the table above are significant
predictors of gestational age. Here's a brief overview:

1. Fetal Weight:

For every unit increase in fetal weight, the gestational age
increases by 0.007 weeks, with a starting intercept of 18.008
weeks. The correlation coefficient R is 0.937, indicating a strong
positive relationship. The R? value of 0.877 suggests that 87.7%
of the variability in gestational age can be explained by fetal
weight. The standard error of estimate (SEE) for this Parameter
is 2.718.

2. HC (Head Circumference):

The HC showed a strong positive correlation with gestational
age, with an R-value of 0.984. The R? value of 0.968 means that
approximately 96.8% of the variation in gestational age can be
attributed to changes in HC.

3. CRL (Crown-Rump Length):

The CRL also has a high correlation with gestational age, as

Lung Specimens Lung Specimens

Groups GA in weeks No of Fetuses Male: Female:

I 12-16 16 10 6

I 17-20 26 13 10

111 21-24 26 13 10

v 25-28 26 11 12

\Y% 29-32 18 10 8

VI 33-36 28 11 16

Vil 37-40 14 8 6

Total 144 76 68

Table 2. Showing the range of fetal anthropometric measurements and their mean as per GA.

GA in No of Fetuses Range of Birth | Range of CRL in Range of HC in Range of BPD in Range of F. Range of AC
Weeks Wit. mm mm mm

12 6 22-61.5 52-58.5 66-69.5 18-21.5 11-12 48-64
14 6 105-118 74-76 102-110 28-29.5 15-17 88-92
16 4 120-145 96-105 129-132 32-34 19-21 105-109
17 8 160.5-190 94-124 130-136 32-38 21-24 111-121
18 8 240-265.5 127-130 152-155 39.5-41.5 27-29 130-138
19 3 250 124 150 39.5 27 128

20 8 255-370 140.5-149.5 162-188 44-50 29.5-34 153-161
21 10 250-445 144-164 187-195 50-52.5 34-38 152-173
22 6 315-590 172-196.5 194-210 52.5-55 37.5-40 169-187
23 10 330-650 158-195 194-222 52.5-58 38-42 172-194
25 2 414 191 186.2 54 41 185

26 8 680-810 197.5-210 250.5-253.5 68-70 47-49 217-229
27 8 710-1050 201-222 245.5-261 66-71 46-52 213-228
28 8 840-1210 220-258 260-271 67-72 49-52.5 224-238
29 8 1050-1400 258-268.2 275-281 73.5-75 50-54 232-254
31 4 1750-1815 293-295 290-292 78-79 59 271-273
32 6 1250-2250 284.5-315 289.5-302 78.482.2 58-54.4 266-299
33 4 1950-2350 315-321 290-310 80.5-85 61-65.5 275-302
34 8 2050-2450 317-325 292-320 82-86 65-67.5 294-310
35 2 2230-2720 361-366 320-326.5 86-89 65-68 298-320
36 8 2950-3100 280-379 327-330 88-91 67-70 309-328
38 8 2240-3750 385-415 329-344 87-91 68-74 311-340
39 2 2500 380 330 89 69 323

40 4 3550-3750 421-438 347-350 94.596.5 73-74 365-378
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Table 3. Showing the Simple Linear Regression Summary.

Parameter Coefficient Intercept
Fetal Weight 0.007 18.008
Head Circumference 0.098 3.117
crown-rump length 0.074 9.335
Bi-Parietal diameter 0.36 3.398
Femur Length 0.426 6.496
Abdominal Circumference 0.093 6.104

SEE standard error of estimate in weeks.

Table 4. Showing the Correlation Analysis among Fetal Parameters and GA.

Gestation Fetal Weight HC
Gestation 1 0.94 0.98
(<0.001) (<0.001)
. 0.94 0.9
Fetal Weight (<0.001) 1 (<0.001)
. 0.98 0.9
Head Circumference (<0.001) (<0.001) 1
crown-rump length 0.98 0.95 0.96
pleng (<0.001) (<0.001) (<0.001)
Bi-Parietal diameter 0.99 0.91 1
(BPD) (<0.001) (<0.001) (<0.001)
0.99 0.92 0.99
Femur Length (<0.001) (<0.001) (<0.001)
Abdominal 0.99 0.94 0.99
Circumference (<0.001) (<0.001) (<0.001)

indicated by its R-value of 0.982. Approximately 96.4% of the
variation in gestational age can be explained by CRL.

4. BPD (Biparietal Diameter):

BPD exhibits a strong correlation with gestational age, with an
R-value of 0.987, indicating that about 97.4% of the variation in
gestational age can be attributed to BPD.

5. FL (Femur Length):

FL has the highest correlation coefficient (R-value of 0.991)
among the parameters, implying that it has a very strong
association with gestational age.

6. AC (Abdominal Circumference):

AC also displays a high correlation with gestational age, with
an R-value of 0.992. This indicates that AC is a substantial
predictor of gestational age. In conclusion, all fetal measures
exhibit a favorable correlation with gestational age. Femur
Length and Abdominal Circumference have the strongest
association, rendering them the most predictive for Gestational
Age.

Correlation Analysis among Fetal Parameters and Gestation
Age:

Correlation analysis was performed to determine the strength
and direction of the linear relationships between fetal parameters
and gestation age. The results are summarized in the provided
table, which displays the Pearson correlation coefficients and
their significance levels (Table 4).

Discussion.

GA estimation is an essential step for the management of
pregnancy. In the present study, we have analyzed the accuracy
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R R SEE
0.937 0.877 2.718
0.984 0.968 1.381
0.982 0.964 1.471
0.987 0.974 1.24
0.991 0.982 1.037
0.992 0.984 0.967
CRL BPD FL AC
0.98 0.99 0.99 0.99
(<0.001) (<0.001) (<0.001) (<0.001)
0.95 0.91 0.92 0.94
(<0.001) (<0.001) (<0.001) (<0.001)
0.96 1 0.99 0.99
(<0.001) (<0.001) (<0.001) (<0.001)
. 0.96 0.97 0.98
(<0.001) (<0.001) (<0.001)
0.96 | 1 0.99
(<0.001) (<0.001) (<0.001)
0.97 1 1 1
(<0.001) (<0.001) (<0.001)
0.98 0.99 1 1
(<0.001) (<0.001) (<0.001)

of six parameters like head circumference (HC), Bi-parietal
diameter (BPD), fetal weight, crown-rump length (CRL),
abdominal circumference (AC), and femur length (FL) for the
calculation of GA. Regression formulas for all six were also
given and our findings are in conclusion with the literature [20-
22]. Gestation has a robust positive association with all other
indices, with correlation coefficients between 0.94 and 0.99, all
statistically significant at p<0.001[23,24]. This signifies that
when gestation advances, the other fetal parameters often escalate
correspondingly. Fetal Weight highly correlated with gestation
(0.94) and all other parameters, with values ranging from 0.9
to 0.95, all statistically significant. HC (Head Circumference)
presents an extremely high correlation with gestation (0.98) and
other parameters, especially BPD and FL, where it shows a high
correlation of 0.99. Similar findings were noted in a study by Naji
etal. [21,25]. CRL (Crown-Rump Length) is strongly correlated
with gestation (0.98) and has high correlation values with all
other parameters, ranging from 0.95 to 0.98. BPD (Bi-parietal
Diameter) shows an almost perfect correlation with gestation
(0.99) and exhibits a high correlation of 0.99 with HC and FL,
indicating that these parameters increase in a fixed proportion to
each other [26]. Similar findings were seen by Leggett DS [27].
FL (Femur Length) has a very high correlation with gestation
(0.99) and shows a high correlation of 0.99 with HC, BPD, and
AC, implying a direct proportionality in their rates of increase,
which correlates with another study [28-30]. AC (Abdominal
Circumference) demonstrates an extremely high correlation
with gestation (0.99) and a perfect correlation of 1.0 with FL,
indicating a consistent linear relationship between them similar
to Abdelrazek et al. [31-34].



For calculating the gestational age and predicting EDD during
the first trimester of pregnancy, the Crown-rump length (CRL)
is considered ideal. Desire et al. [35] concluded that CRL is
a better marker for GA. However, with advancing gestational
age due to excessive curvature of the fetus and the variable
position of the fetus, its accuracy drops owing to the difficulty
in measuring the complete length of the fetus. In the second
and third trimesters, remaining fetal measurements have been
commonly used to assess the gestational age [36,37].

Measuring estimated fetal weight (EFW) can be more helpful
when compared to the above-mentioned parameters for the
assessment of adequate fetal growth [38,39]. We observed
that when measured separately, FL and AC have the highest
correlation, making them the most reliable predictors for the
assessment of fetal growth [40-45]. The present study further
revealed that low maternal hemoglobin levels during pregnancy
were associated with low birth weight, and other parameters were
lower in the anemic group, which correlated with the findings
of Video et al and Berrin Awad et al. [21]. We also noticed
that maternal hypothyroidism before and during pregnancy was
associated with low anthropometric parameter measurements,
which correlated with other studies [1,46,47].

Conclusion.

In summary, some antemortem fetal anthropometric
measurements in our study were weakly to moderately correlated
with GA and were precise when referring to the GA of aborted
fetuses at various gestational weeks. In conclusion, FL and AC
exhibited the most robust connection with gestational age in
our cohort, indicating they are dependable metrics for assessing
fetal age in aborted babies. Additional multicenter research with
larger sample sizes is advised to corroborate these findings.

Recommendations for Future Research.

For future research, the primary need was already indicated
in the method section. We ought to emphasize the importance
of the need to adjust for the effects of the post-ovulatory age
and the method of abortion on the fetal growth parameters.
Collecting data on multiple covariates that might affect fetal
growth is important to avoid biased results. Another concern
is the fact that we did not consider the sex of the fetuses in our
analysis. Other factors, as well, known to affect fetal growth
should be considered to gain a comprehensive understanding
of how the anthropometrics of the adults were affected by the
various gestational weeks. From the statistical point of view,
the use of more accurate methods and techniques for obtaining
findings and the use of statistical modeling with modern and
powerful computing systems to determine fetal growth patterns
might provide important information.

For future research on the method topic, it seems necessary to
stress the importance of alternative methods and techniques to
confirm the findings. Factors such as the sex of the researched
individuals, considering the follow-up of the intrauterine
development, and comparing this follow-up to the offspring
after birth or even during gestation, have not been included
in the data from previous studies. The standard protocol and
the gold standard for fetal anthropometric measurements at the
various gestational weeks appear to be topics that are lacking
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in the scientific literature. It would be interesting to apply
the observed findings to early pregnancy ultrasonography in
live fetuses for prenatal identifications of fetuses with growth
suspensions. Our future studies will certainly focus on these
concerns.
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