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Abstract 

Maternity care specialists are still looking for ways to properly anticipate fetal weight in order 

to reduce the negative consequences associated with traumatic birth. The goal of this study is 

to see whether assessing umbilical cord thickness, interventricular septum thickness, and 

HbA1c may help predict fetal macrosomia in gestational diabetes patients. This is prospective 

case-control research that took place between March 2020 and October 2021 on 80 pregnant 

women with a gestation of 36 to 37 weeks who visited Al Zahra'a Hospital, Al-Azhar 

University. After the local hospital ethics and research council accepted the study, the patients 

were separated into two groups: 40 diabetes pregnant women and 40 non-diabetic pregnant 

women. The diameter of the umbilical cord was  recorded using ultrasound technology. Using 

ultrasound machine software, the umbilical arteries and veins were measured in a free loop of 

the umbilical cord. The cross-sectional area of Wharton's jelly was calculated by subtracting 

the cross-sectional area of the vessels from that of the umbilical cord and the interventricular 

septum thickness was measured. The HbA1c level was determined. The mean of umbilical 

cord thickness of study group was (21.55 ± 4.73), umbilical vein (8.85 ± 2.16), umbilical artery 

(5.18 ± 1.36), Wharton’s jelly (54.75 ± 15.85), IVS thickness (5.63 ± 1.55) and HbA1c (6.5 

±0.92). They had highly statistically significant difference (P=0.00) in diabetic group than 

control group were linked to fetal macrosomia. Using a ROC curve to assess their prediction 

performance for macrosomia detection, the ideal HbA1c cut-off point > 5.6 percent, with a 

sensitivity of 100% and a specificity of 68.25 percent (AUC 0.92; p <  0.00).Umbilical cord 

thickness  cut-off point > 21.5) where the sensitivity was100 % and the specificity was( 100%), 

(AUC 1.00; p < 0.00) and IVS thickness  cut-off point >4.9 where the sensitivity was100 % 

and the specificity was74.6% (AUC 0.921; p < 0.00). The Apgar score of the neonates of study 

group at (1,5&10) minute was significantly lower than the control group(P=0.00). There was 

a significant very strong positive correlation(r=0.850) between NICU duration of admission 

and IVS thickness (P=0.00). In individuals with gestational diabetes, ultrasound measures the 

diameters of the fetal umbilical cord and interventricular septum thickness, together with 

HbA1c levels, may help predict fetal macrosomia. Our research found a substantial very strong 

positive association between interventricular septum thickness and length of stay in the NICU.     
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1. Introduction

In According to the American Diabetes 

Association (ADA), gestational diabetes or 

(gestational diabetes mellitus, GDM) is 

diabetes that is diagnosed in the second or 

third trimester of pregnancy and precludes 

the possibility of pre-existing type 1 or type 

2 diabetes [1]. Gestational diabetes is 

linked to an increased risk of both maternal 

and newborn complications. For the 

mother, there are two types of 

consequences: short-term consequences 

those that occur during labor and the early 

postpartum period (e.g., risk of 

preeclampsia or instrumental delivery) and 

those that have longer-term consequences, 

most notably the risk of type 2 diabetes 

later in life. Similarly, dangers to the 

neonate may exist throughout labor and 

birth, such as macrosomia (a potentially 

painful birth) and neonatal hypoglycemia, 

as well as in the long term, such as obesity 

and type 2 diabetes programming [2]. 

 Fetal hyperglycemia is caused by maternal 

hyperglycemia, which leads to abnormal 

fetal hyperinsulinemia. This 

pathophysiological triggering element 

induces abnormally high fat tissue 

deposition and increases overall fetal size, 

which has been shown by several studies to 

be the root cause of poor perinatal outcome 

measures owing to fetal rapid development 

and macrosomia [3]. Fetal macrosomia  

affects 20-30% of pregnant women with 

gestational diabetes [4]. The American 

College of Obstetricians and Gynecologists 

(ACOG) defines fetal macrosomia as a 

birth weight of more than 4000 g, 

regardless of gestational age. Large for 

gestational age (LGA) refers to fetuses 

whose estimated fetal weight (EFW) is in 

the 90th percentile for their gestational age, 

which reflects the influence of gestation 

age on rapid fetal growth [5]. For suspected 

macrosomia, the purpose of a planned 

caesarean delivery is to decrease fetal or 

mother morbidity, or both. The fetus's birth 

weight is significant in selecting the route 

of delivery, but pelvic examination should 

not be overlooked [6]. The evaluation of 

morphometric variation of the umbilical 

cord vessels and their relationship to fetal 

fate at delivery has been aided by advances 

in ultrasound technology [7]. One of the 

most difficult clinical circumstances in 

everyday obstetric practice is detecting and 

predicting fetal macrosomia before birth 

[8]. Fetal myocardial muscle changing in 

fetuses of GDM, revealed the hypertrophic 

of myocardial changes caused by fetal 

hyperglycemia and fetal hyperinsulinemia. 

These changes impact the interventicular 

septum (IVS) [9]. Cardiac septal 

overgrowth, also known as Interventricular 

Septum (IVS) thickness, affects 10–40% of 

neonates delivered to diabetic mothers 

[10]. The goal of this study is to see 

whether assessing umbilical cord 

thickness, interventricular septum 

thickness, and HbA1c might help predict 

fetal macrosomia in GDM patients. 

 

2.  Patients and Methods 

 

The desighn of the study is prospective 

case–control research and placed of the 

study at Al Zahra'a Hospital, Al-Azhar 

University. Duration of the study is frome 

March 2020 to October 2021. Study 

population was done on 80 pregnant 

women with gestational ages ranging from 

36 to 37 weeks separated into two 

groups:40 diabetes pregnant women and 40 

non-diabetic pregnant women. Sample Size 

Justification is IBM© Sample Power 

version 3 (IBM© Corp., Armonk, NY) was 

used to compute the needed sample size. 

Diagnostic criteria of gestational 

diabetes mellitus: 

 1- >126 mg/dl (>7.0 mmol/l) fasting 

plasma glucose.  

 2->200 mg/dl (>11.0 mmol/l) plasma 

glucose level at random. 

 3-Hemoglobin A1c> 6.5% 

Ethical approval is the quality education 

assurance section of Al Azhar University's 

Faculty of Medicine granted ethics 

committee approval (no. 

RHDIRB201910195). All women who 

volunteered to participate in the study were 

fully informed about the nature and 
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purpose of the research. Any patient who 

took part in the research had the option to 

withdraw at any time without affecting the 

medical care they provided. 

 

2.1 Inclusion Criteria 

 

Participants were as follows: pregnant 

women with singleton pregnancy, 

gestational age 36-37 weeks, GDM, normal 

umbilical morphology (two arteries and 

one vein), normal amniotic fluid index and 

intact membrane . 

 

2.2 Exclusion Criteria 

 

There were as follows: fetal congenital 

abnormalities, multifetal pregnancy, and 

pregnancy chronic medical conditions (e.g 

hypertension, diabetes mellitus type 1 or 

II), preeclampsia, intrauterine growth 

retardation or Intrauterine fetal death. 

 

2.3. Methodology 

 

After receiving informed consent, all of the 

women were subjected to a full history 

taking and thorough general and obstetric 

exams. The level of HbA1c was measured 

using an immunoassay approach in venous 

blood samples obtained from pregnant 

women in the clinical pathology 

department of Al Zahra,a Hospital. The 

ultrasound examination was performed 

using a LOGIQ V5 with a 3.5 Hz 

transabdominal probe. Fetal biometry 

(biparietal diameter, abdomen 

circumference, femur length) and 

estimated fetal weight were determined 

automatically using Hadlock's method 

during ultrasonography. In addition, the 

diameters of the umblical cord, umblical 

arteries, and umblical vein is measured 

sonographically in the free loop of the 

umblical cord, revealing Figuer 1. During 

the measurements, the diameters were 

measured from the outside to the outside at 

the widest point of the umbilical cord 

Figuer 2. Using the ultrasound device's 

software, Subtracting the crosssectional 

area of the vessels from that of the umblical 

cord yielded the cross-sectional area of 

Wharton's jelly The IVS must be measured 

using the four chamber view (which 

corresponds to the axial view of the chest at 

the heart).show in Figuer 3. Patients were 

followed till delivery. Mode of delivery, 

birth weight (fetal macrosomia was 

identified if fetal weight was 4 kg or 

higher), fetal sex, Apgar score, NICU 

admission, and length of stay were all 

monitored. 

 

2.4 Statistical Analysis 

 

IBM SPSS Statistics version 25 was used to 

gather, tabulate, and analyze the data (IBM 

Corp., Armonk, NY). Numerical data with 

a normally distributed distribution was 

given as median and SD, whereas data with 

a skewed distribution was presented as 

average and range (minimum - maximum). 

Numbers and percentages were employed 

to portray qualitative data. The independent 

t-test was used to compare numerical data 

that was regularly distributed. The Chi-

squared test was used to compare 

categorical data. The associated 

distribution tables were examined after 

each of the test statistics were calculated to 

get the "P" value (probability value). At a P 

value of <0.05, statistical significance was 

accepted (SS). A P value <0.001 was 

assumed highly substantial (HS), whereas a 

P value >0.05 was assumed non-significant 

(NS). The efficacy of ultrasound 

measurements of umbilical cord thickness 

and interventricular septum thickness, as 

well as HbA1c level, for predicting fetal 

macrosomia, was investigated using 

receiver-operating characteristic (ROC) 

curve analysis. An AUROC of 0.75 was 

selected since it is the smallest AUROC for 

a diagnostic/predictive test to be clinically 

relevant. 

 

3 .Results  

 

Table. 1 show there is not statistically 

significance difference as regard to
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maternal age, gravidity, parity, previous 

miscarriage, previous delivery and 

gestational age at delivery for study (GDM) 

group and control group (P-value >0.05). 

However, there was high statistically 

significance variance between both groups 

regarding the BMI (P-value =0.00).  Table. 

2 shows highly significance statistical 

difference (P-value=0.00(between both 

groups.  Table 3 shows that there is highly 

significance statistical difference between 

both groups as regards fetal weight, 

macrosomia, NICU admission and duration 

(P=0.00). About fetal gender there is no 

statistical significance between two groups. 

Table. 4 Shows that Apgar score of the 

neonates of GDM group at (1,5&10) is 

significantly lower than the control group. 

Table. 5 shows that there are highly 

significance statistical differences between 

both groups as regards UC diameter, UV 

diameter, UA diameter, WJ area, IVS 

thickness and HbA1C. Table. 6 there is a 

high substantial positive correlation. Table. 

7 shows there is significant very strong 

positive correlation. Table. 8 demonstrates 

that Large Umbilical cord (UC) diameter, 

large Wharton’s jelly (WJ) area, large inter-

ventricular septum (IVS) thickness, 

HbA1c, Large Umbilical vein (UV) 

diameter and Large Umbilical Artery (UA) 

diameter are good predictor for diagnosis 

of fetal macrosomia. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): View of free loop of umbilical cord. 
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Figure (2): Shows the method of measurement of umbilical cord diameter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3): Shows champers of fetal heart with IVS thickness measurement about 0.83 cm (8.3 mm) in diabetic mother. 
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Table (1):   Comparison between study (GDM) group and the control group as regard to clinical and demographic data.  

  

Studied group. 

Item 

Study (GDM) 

group. 

(40) 

Control  group. 

(40) 

Significance 

test 
P-value Sig 

Age (Years) 

-Range 

-Mean ± SD 

 

20-37 

27.65 ± 4.79 

 

20-43 

28.55 ±5.48 

t-test=0.78 0.4 

 

NS 

 

Gravidity 

-Range 

-Median 

 

1-6 

3 

 

1-7 

3 

 

t-test=0.18 

 

 

0.9 

 

NS 

Parity 

-Range 

-Median 

 

0-5 

2 

 

0-6 

2 

t-test=0.15 0.8 NS 

BMI (KG/M2) 

-Range 

(Mean ± SD) 

 

22,5-31.6 

28.15± 2.06 

 

17.0-31.3 

22.67± 3.1 

t-test=9.2 0.00 
 

HS 

Gestational age (Week)at 

delivery 

-Range 

(Mean ± SD) 

 

 

38-39 

38.43 ± 0.5 

 

 

38-39 

38.65 ±0.5 

t-test=0.22 0.8 NS 

Previous miscarriage 

-Yes 

-NO 

 

 

13(32.5%) 

27(67.5%) 

 

 

 

 

10(25.0%) 

30(75.0%) 

X2=0.54 0.45 NS 

Previous delivery 

-Normal delivery 

-previous Cs 

-No history of previous 

delivery 

 

1(2.5%) 

28(70.0%) 

11(27.5%) 

 

3(7.5%) 

29(72.5%) 

8(20.0%) 

X2=1.5 0.47 NS 

 
P-value> 0.05: Non-Significant; P-value <0.05: Significant; P <0,001: Highly substantial; Cs:Cesarean section;X2:chi 

square test; BMI: body mass index. 

 

Table (2):    Comparison between study (GDM) group and control group as regard to mode of delivery. 

 

Studied group. 

 

Item 

Study (GDM) group. 

(40) 

Controls 

(40) 
 

X2 
Chi square 

test 

P- 

value 
Sig. 

No. % No. % 

Mode of delivery: 

-Caesarean delivery 

-Normal vaginal deliery 

 

40 

0 

 

100 

0 

 

31 

9 

 

77.5 

22.5 

10.1 0.00 HS 

          P-value> 0.05: Non-Significant; P-value <0.05: Significant; P <0,001: Highly Significant; Cs: cesarean section. 
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Table (3):    Comparison between study (GDM) group and control group as regard to fetal outcome. 

 

Studied group. 

 

Item 

Study (GDM) 

group. 

(40) 

Controls 

(40) 

Significance 

test 
P-value Sig. 

Fetal weight (gram) 

(Mean ± SD) 

 

 

3717.5 ± 716 

 

 

2842.5 ±300 

t- test =7.1 0.00 HS 

Macrosomia 

- Yes 

- No 

 

17 (42.5%) 

23 (57.7%) 

 

0 (0.0%) 

40 (100%) 

X2 =21.5 0.00 HS 

NICU admission: 

- Yes 

- No 

 

40 (100%) 

0 (0.0%) 

 

3 (7.5%) 

37 (92.5%) 

X2 =68.8 0.00 HS 

NICU admission duration 

(day) 

(Mean ± SD) 

 

 

7.8 ± 6.7 

 

 

1.46 ± 0.4 

t- test =6.8 0.00 HS 

Fetal gender 

-Female 

-Male 

 

14(35.0%) 

26(65.0%) 

 

21(52.5%) 

19(47.5%) 

X2 =2.5 0.11 NS 

 

Table (4):    Apgar score to neonates of the study (GDM) group and control group at 1 minute,5 minute and 10 minutes. 

 

Studied group. 

Item 

Study (GDM) 

group. 

(40) 

Controls 

(40) 
t- test P-value Sig. 

1 minute Apgar score 

(Mean ± SD) 

 

4.25 ± 1.12 

 

6.95±1.108 
10.8 0.00 HS 

5-minute Apgar score 

(Mean ± SD) 

 

6.48 ± 0.93 

 

9.69 ±0.82 
16.2 0.00 HS 

10-minute Apgar score 

(Mean ± SD) 

 

6.88 ± 1.01 

 

9.85 ±0.53 
16.4 0.00 HS 

          P-value> 0.05: Non-Significant; P-value <0.05: Significant; P <0,001: Highly Significant 

 

Table (5):    Comparison between study (GDM) group and control group as regard to ultrasound measurements and HbA1c. 

 

 

Studied group. 

 

Item 

Study (GDM) group. 

(40) 

(Mean ± SD) 

Control group. 

(40) 

(Mean ± SD) 

t- test P-value Sig 

UC diameter (mm) 21.55 ± 4.73 17.95 ±18.9 4.46 0.00 HS 

UV diameter (mm) 8.85 ± 2.16 5.32 ± 2.01 4.113 0.001 HS 

UA diameter (mm 5.18 ± 1.36 4.51 ±1.05 2.45 0.001 HS 

WJ (mm)2 54.75 ± 15.85 37.73 ± 7.306 6.17 0.00 HS 

IVS (mm) 5.63 ± 1.55 4.19 ± 0.62 6.17 0.00 HS 

HbA1c (%) 6.5 ±0.92 4.6 ±0.35 12.4 0.00 HS 
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Table (6):    Correlation between fetal weight and HbA1c level. 

 

     P-value> 0.05: Non-Significant; P-value <0.05: Significant; P <0,001: Highly Significant 

 

Table (7):    Correlation between inter-ventricular septum thickness and duration of admission at NICU. 

 

Variables 
Duration of admission at NICU 

(r) P- value Sig 

IVS mm 0.850 0.00 HS 

 

     P-value> 0.05: Non-Significant; P-value <0.05: Significant; P <0,001: Highly Significant 

 

Table (8):    ROC curve analysis of screening ability of different umbilical cord measurements, inter-ventricular septum 

thickness and HbA1c level for diagnosis of macrosomia. 

 

Indicator Sensitivity Specificity 

Positive 

predictive 

value 

Negative 

predictive 

value 

AUC 
Cut- off 

point 

P-

value 
Sig 

UC (mm) 100 100 100 100 1.00  >21.5 0.00 HS 

UV (mm) 94.1 61.9 40.0 97.5 0.757   >8.3 0.00 HS 

UA (mm) 82.4 79.4 51.9 94.3 0.874   >5.4 0.00 HS 

WJ (mm2) 94.1 100 100 98.4 0.988  >55 0.00 HS 

IVS (mm) 100 74.6 51.5 100 0.921   >4.9 0.00 HS 

HbA1c (%) 100 68.25 45.9 100 0.92   >5.6 0.00 HS 

 

     P-value> 0.05: Non-Significant; P-value <0.05: Significant; P <0,001: Highly Significant 

 

 

4. Discussion 

 

Gestational diabetes is a long-term 

metabolic condition that manifests 

clinically during pregnancy and is defined 

by metabolic dysfunction that lasts long 

after the birth of the baby and most often 

predates it [11]. Macrosomia causes serious 

difficulties in both the mother and the 

infant, emphasizing the need for early 

detection and prevention. In the ACOG 

Practice Bulletin, this was humorously 

described: "Parous mothers, like 

professionals who utilize ultrasonography 

or clinical palpation methods, seem to be 

able to forecast the weight of their babies." 

[5]. The demographic data of our research 

found that there was not statistically 

significance variance as regard to maternal 

age, gravidity, parity, previous miscarriage, 

previous delivery and gestational age at 

delivery for study (GDM) group and 

Variables 

fetal weight 

(r) P- value Sig 

HbA1c level 0.71 0.00 HS 
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control group (P-value >0.05).  Our 

research revealed high statistically 

significance difference in the BMI among 

GDM group and control group. In 

agreement with that, study identified 

obesity as a definite risk factor for GDM 

[12].   Denison et al [13] concluded in their 

study that Maternal obesity, especially 

when paired with GDM, should be 

considered a high-risk pregnancy. Obese 

pregnant women should be advised to 

engage in lifestyle changes such as diet and 

physical exercise. To prevent gaining too 

much weight during pregnancy, you should 

keep track of your weight. Obese women of 

reproductive age should be informed about 

the dangers of obesity during pregnancy 

and encouraged to reduce weight before 

and after their pregnancies.  
Our current study demonstrated high 

statistically difference between the two 

groups as regard to the mode of delivery 

among the gestational diabetic group and 

control group. In addition, the caesarean 

section rate for moms with GDM was 

100%, compared to 77.5 percent in the 

control group. These findings corroborated 

previous research, which found that the 

incidence of caesarean section in diabetes 

women was greater than in the control 

group [14]. Binbir [15] showed that even if 

the birth weight was normal, a caesarean 

section was preferable over a vaginal 

delivery in diabetes individuals. They 

hypothesized that the major cause for the 

increased number of caesarean sections 

was due to medicolegal issues linked to 

diabetic fetus dystocia, and that the number 

of prior caesarean sections was greater in 

both the GDM and control groups (73.2 

percent and 73.2 percent, respectively (32 

percent). 

Our study demonstrated that, median of 

fetal weight (3717.5) standerd deviation 

(716) in GDM group and (2842.5±300) in 

controls with a high statistically 

signifcance variance between both groups. 

The incidence of fetal macrosomia was 

(42.5%) among cases and equal (0%) 

among control group. In agreement of our 

study Beta [16] who concluded that, 

Maternal risks connected with macrosomia 

include a higher likelihood of caesarean 

delivery. According to studies, the 

likelihood of caesarean birth for women 

trying a vaginal delivery with a birth weight 

of more than 4,000 g is at least twice that of 

controls. 

The present study's fetal outcome data 

demonstrated a large significant variation 

in NICU admission between the GDM and 

control groups. In comparison to babies 

born to normal women, the number of 

newborns requiring NICU hospitalization 

was much greater (100%) for infants born 

to GDM mothers (7.5 percent). 

In line with this findings Ijäs et al [17] 

study reported that, Infants in GDM groups 

were more likely to be admitted to the 

NICU, and this difference was significant, 

compared to those in the control group. 

Furthermore, newborns born to GDM 

moms had a longer hospital stay (7.8± 6.7) 

than newborn infants born to normal 

mothers (1.46±0.4) (P value=0.00). 

Finally, GDM continues to be a serious 

morbidity for neonates, resulting in 

increasing NICU admissions and hospital 

stays. Babies born to GDM moms spent 

more time in the hospital than newborn 

infants born to normal mothers (P<03), 

putting a huge strain on the health-care 

system [18].  Ijäs [17] found that the higher 

likelihood of NICU hospitalization may be 

attributed to regular monitoring of 

newborns of GDM moms owing to 

concerns about neonatal hypoglycemia and 

careful supervision of the infants' blood 

sugar. Nonetheless, the risk of NISU 

admission remained elevated in the infants 

of mothers with GDM after adjustment for 

neonatal hypoglycemia. In keeping with 

this, in the first time our research found a 

substantial very strong positive association 

between interventricular septum thickness 

and length of stay in the NICU (r=0.850) 

(P=0.00).  

Furthermore, the current study's fetal 

outcome results revealed a high substantial 

variation between GDM group and control 
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group as regard to Apgar score at 1minute, 

mean and standard deviation (4.25 ±1.12), 

Apgar score at 5 minute (6.48 ±0.93) and at 

10 minute (6.88 ±1.01) for study and 

(6.95±1.1080), (9.69 ±0.82) and (9.85 

±0.53) for controls. The results of the 

Hildeń [19] study indicated that maternal 

obesity and GDM are important potential 

risk factors for a poor Apgar score. Similar 

to other study de Silva  [20], neonate of 

pregnancy complicated by GDM had low 

Apgar score at 5 minute than those of 

control.Which reported Apgar score <7. 

Our study different from de Silva  [20] that 

Apgar score was observed also at 1 minute 

and 10 minute we found Apgar score 

significally low < 7 . Based on the results 

of this research and   Hildén [19]; Ijäs [17] 

GDM is linked to a higher likelihood of a 

poor Apgar score and NICU admission. 

Obesity and GDM, on the other hand, are 

linked to the highest risk of negative 

pregnancy outcomes. 

Our results of umbilical cord measurements 

of between fetus of GDM mothers and 

control group in current study there was 

statistically highly significance difference 

(p=0.00) for umbilical cord (UC), 

umbilical vein (UV) and umbilical artery 

(UA). Wharton,s jelly area (mm)2. In 

similar Rehabe [8] evaluated The role of 

umbilical cord thickness and 

interventricular septum thickness in 

predicting macrosomia in 40 GDM 

pregnant women and 40 healthy women 

found a greatly significant relation between 

umbilical cord area-diameter and fetal 

estimated weight in the diabetic group at 

36–37 pregnancy weeks in the diabetic 

group (p < 0.05).  

 As regards to Interventricular septum 

thickness, our result found that the mean of 

IVS was thicker among GDM group than 

the controls with high statistically 

significance difference (P-value =  0.00).  

Pawel [21] investigated the relation 

between umbilical cord diameter, IVS 

thickness, HbA1c and fetal weight to 

predict fetal macrosomia in 102 study 

group divided to 80 GDM and 24 type 1 

diabetes mellitus(T1DM) pregnant women 

at 37–39 weeks of pregnancy. reported that 

IVS was significantly greater in patients 

with GDM as compared to control group 

(p<.01). This is in line with Jose-Gracia 

Flores [22] who reported that the most 

useful marker for determining the impact of 

diabetes management on the fetal heart is 

IVS thickness; nevertheless, the presence 

of a hypertrophic IVS should be followed 

by a systemic systolic and diastolic 

functional examination. Jose-Gracia-Flores 

[22]   reported   that despite capillary 

glycemic control, diabetic women' babies 

are at danger of cardiac hypertrophic 

alterations owing to fetal hyperglycemia 

and hyper insulins. The interventricular 

septum is most affected by these ostensibly 

temporary alterations. Rehabe [8] reported 

that in patients with GDM, IVS was 

substantially higher than in controls. The 

lack of any aberrant function in a 

hypertrophy IVS does not rule out fetal 

danger; it might be linked to increased 

perinatal mortality as part of diabetes 

fetopathy, or it could be an indication of 

undetected poor mother glycemic control. 

As regards to HbA1c levels  of the our 

result the mean of HbA1c% was higher 

among gestational diabetic group (6.5 ± 

0.92) than the controls (4.6 ± 0.35) with 

statistically highly substantial variance 

(P=0.00). Also, there was a substantial 

strong positive association between fetal 

weight and HbA1c level (r= 0.71, P=0.00). 

In agreement with our result Pawel et al 

[21] reported when comparing women with 

GDM to controls, there was a significant 

rise in HbA1c concentration (P <.05). 

Furthermore, a correlation analysis of the 

whole study group revealed that there were 

positive associations between fetal birth 

weight(FBW) and HbA1c concentration in 

the third trimester (r=0.48, P <.001). In 

contrast to our study Mahmoud et al [14] 

observed on 100 GDM pregnant women, 

the association between umbilical cord 

thickness, HbA1c, and macrocosmic fetal 

birth weight revealed that glycated 

hemoglobin had neither a strong nor 
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substantial association with birth weight, 

measured at 36 – 37 weeks. 

The results of our study used of ROC curve 

to predict macrosomia   as regard to Large 

umbilical cord diameter was an excellent 

predictor for macrosomia, with 

sonographic sensitivity (100%), specificity 

(100%), positive predictive value (100%), 

and negative predictive value (100%) and 

we condetect Cut-off point > 21.5 with a 

strong statistically significant difference (P 

value=0,00). As regard to Umbilical vein 

diameter measures was a good predictor for 

macrosomia with Sensitivity (94.1%), 

Specificity (61.9%), Positive predictive 

value (40%), Negative predictive values 

(97.5%) and we detected Cut-off point > 

8.3 with high statistically significance 

difference. Also, as regared  to  Umbilical 

artery measures was  a good predictor for 

macrosomia with Sensitivity (82.4%), 

Specificity (79.4%), Positive predictive 

values (51.9%), Negative predictive values 

(94.3%) of sonographic  and we condetect 

Cut-off point >  5.4.And  as regard to  Large 

Wharton's Jelly area  was an excellent 

classifier for diagnosis of fetal macrosomia  

with  Sensitivity (94.1%), Specificity 

(100%), Positive  predictive values (100%), 

Negative predictive values (98.4%)  and 

were condetect Cut-off point > 55 with high 

statistically significance difference (P 

value=0.00) between study and control 

groups. Similar to Rehabe [8] was reported 

that Large umbilical cord diameter, 

Specificity, positive and negative 

predictive values of sonographic large 

umbilical cord in the prediction of birth   

weight   >   4000   g   were   82.5%, 50%, 

89.7% respectively, and cut-off point 

>23.0. And they reported that in the 

prediction of fetal macrosomia, umbilical 

vein diameter has specificity, positive and 

negative predictive values (52.4, 34.8 

percent, and 97.1 percent, respectively) and 

cut-off point >6.6. Also reported, Positive 

and negative sonographic prognostic 

values for the umbilical artery, with 

specificity. Large umbilical artery diameter 

is associated with 33.3 percent, 25%, and 

87.5 percent of cases of fetal macrosomia, 

respectively and cut-off point > 4.1. And 

reported that Large Wharton's Jelly region 

with specificity, positive and negative fetal 

macrosomia prognostic values (95.2 

percent, 80 percent, 92.3 percent 

respectively) and cut-off point > 50. 

According to Rehabe et al (2018), in the 

diabetes group at 36–37 pregnancy week, 

there was a strong substantial link between 

umbilical cord area-diameter and fetal 

estimated weight. 

The results of ROC curve in our study to 

predict macrosomia, as regared to third 

trimester HbA1c level was excellent 

predictor for fetal macrosomia (AUC= 

0.92)  and cut -off point is > 5.6% (38 

mmol/ mol ) with sensitivity (100 %), 

specificity (68.25%), positive predictive 

value (45.9%) and negative predictive 

value (100%).   In line with our result found 

Liliana [23] third trimester HbA1c. Using a 

ROC curve to assess the predictive capacity 

of third trimester HbA1c for large for 

gestational age (LGA) identification, the 

best HbA1c cut-off value for LGA 

identification was 5.4 percent (36 mmol/ 

mol), with a sensitivity of 77.4 percent and 

a specificity of 71.7 percent (AUC 0.782; P 

< 0.001). Wong [24] showed that HbA1c 

levels that were high at the time of GDM 

diagnosis or at 36 weeks of pregnancy were 

both independent predictors of LGA 

offspring and neonatal hypoglycemia. 

After diagnosis, they reported HbA1c cut-

offs of 5.4 percent (36 mmol/mol) and 5.5 

percent (37 mmol/mol) and at 36 weeks, 

they reported HbA1c cut-offs of 5.5 percent 

(37 mmol/mol). Our findings also show 

that women with GDM who had a third 

trimester HbA1c of more than 5.6 percent 

(37 mmol/mol) between 36 and 37 weeks 

of pregnancy were more likely to have an 

LGA child. Our findings are consistent 

with those of previous research that have 

shown HbA1c to be useful in predicting 

LGA or macrosomia. Our ROC curve 

findings for IVS show that it is a potential 

macrosomia predictor, with a cut-off point 

of 4.9 mm or (AUC = 0.921; P = 0.00) as 
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the best cut-off point. To demonstrate its 

predictive capabilities, the following 

statistical performance indicators were 

created: Sensitivity of 100 percent, 

negative predictive value (NPV) of 100 

percent, specificity of 74.6 percent, and 

positive predictive value of 51.5 percent 

(PPV). In line with Szmyd [25] was studied 

the optimum cut-off point for macrosomia 

prediction was 4.7 mm (AUC = 0.644; P = 

0.0177). It has a predictive capacity of 

71.43 percent sensitivity, 95.40 percent 

negative predictive value (NPV), 61.25 

percent specificity, and 16.00 percent 

positive predictive value (PPV). When 

LGA/hypertrophy is indicated, IVS 

measurement seems to be superior to Sono 

graphically derived fetal biometry. When 

the two techniques (IVS≥ 4.7 mm and/or 

LGA/hypertrophy) are combined, they 

have a sensitivity of 78.57 percent, an NPV 

of 96.27 percent, a specificity of 57.20 

percent, and a PPV of 15.94 percent. Rather 

than improving current methods, they set 

out to discover a new parameter. 

6. Conclusion 

 

The HbA1c level, fetal IVS, and umbilical 

cord ultrasound-derived parameters all 

increased significantly in pregnancy with 

GDM, according to our findings. 

The thickness of the umbilical cord, the 

thickness of the fetal IVS, and HbA1c are 

all strong predictors of fetal macrosomia. 

We highlight the role and benefit of a third-

trimester HbA1c test, since it may alert 

clinicians to this risk and help them better 

treat these pregnant women. 

Our research found a substantial very 

strong positive association between 

interventricular septum thickness and 

length of stay in the NICU. 
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