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A B S T R A C T 

 

Objective: The aim of this study is to evaluate the obstetric and neonatal outcomes of pregnant women delivering large for gestational age (LGA) 
infants. 
Material and Methods: A total of 399 pregnant women giving birth to LGA infants in the Gynecology and Obstetrics Department of Dicle University 
Medical Faculty Hospital between January 2014 and December 2018 were included in this retrospective study. Demographic features, pregnancy 
and infant data, delivery type (vaginal delivery/cesarean delivery), and patients¶ indications for cesarean section were assessed. 
Results: The mean age of the patients was 32.34±6.63, their gravida was 5.16±2.65 and parity was 3.55±2.36. The mean gestational week was 
37.12±2.840 weeks and the mean birth weight was 3922.46±643.546 g. Of all patients, diabetes was detected in 28.5%, polyhydramnios in 
11.3%, placental invasion anomaly in 4%, and preeclampsia in 9%. While 83.7% (334) of the patients underwent cesarean section, the remaining 
16.3% (65) underwent normal delivery. 3.25% (13) of the patients developed complications during delivery. The rate of fetal anomaly was 11.7% 
(47) in existing pregnancies while the rate of fetal death was 5.01% (20). 
Conclusion: A cesarean delivery was performed in the majority of pregnant women with a suspected LGA infant. This group of patients exhibited a 
very high rate of gestational diabetes mellitus and diabetes mellitus. Existing pregnancies constitute a specifically pregnancy population that should 
be taken into consideration regarding probable complications and problems with the infant. 
Keywords: Pregnancy, Large for gestational age, Gestational diabetes mellitus, Cesarean 

A R T I C L E  I N F O 
Doi: 10.46328/aejog.v2i1.21 

 

Article history: 
Received: 24 February 2020 
Revision received 20 March 2020 
Accepted 06 April 2020 

 
 
 

© 2020 AEJOG. 

 

Introduction 
 
Infants with birth weights greater than the 90% percentile for their 
gestational age are defined as Large for Gestational Age (LGA) (1). 
However, no complete consensus exists for LGA with respect to 
terminology, etiology and diagnostic criteria (1). The American 
College of Obstetricians and Gynecologists (ACOG) defines LGA as 
a birth weight above 4500 g (2). The classification of the LGA 
infants born live in the United States (USA) in 2008 according to 
their degrees demonstrates that the incidence of the birth weight 
of 4000-4499g is 6.6%, the birth weight of 4500g to 4999g is 
0.9%, and the birth weight above 4999g is 0.1% (3). Available 
studies report that the incidence of LGA births has increased over 
the years, which is thought to be due to factors such as excess 
weight gain during pregnancy, advanced maternal age, excess pre-
pregnancy weight and increased number of diabetic pregnancies 
(4-5). LGA fetuses cause many perinatal complications including 
maternal and fetal risks (1). Long labor time, cesarean delivery, 
shoulder dystocia and birth trauma are among these complications 
(6). Additionally, fetal hypoxia and fetal death may be seen in LGA 
fetuses. It may also result in an increased risk of long-term 
complications of the fetus such as diabetes, obesity, metabolic 
syndrome, asthma, and malignancy (6).  
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LGA is also associated with significant maternal morbidity, 
including an increased number of cesarean deliveries, severe 
postpartum hemorrhage and vaginal lacerations (7-15). Our 
study aims to evaluate the obstetric and neonatal outcomes 
of LGA fetuses. 

Material and Methods  
A retrospective study design was planned after the approval 
was obtained from the ethics committee. The study included 
a total of 399 cases delivering LGA infants between January 
2014 and December 2018 at the Gynecology and Obstetrics 
Department of Dicle University Medical Faculty Hospital. The 
data were obtained through the hospital's information 
management system. 
Pregnancies under 24 weeks and above 42 weeks were 
excluded from the study. Gestational week was determined 
by comparing the last menstrual date and obstetric 
ultrasound measurements in the first trimester. 
Additionally, a total of 15 patients giving birth due to 
hydrops fetalis within the same date range were excluded 
from the study. A birth weight corresponding to a 90% 
percentile was accepted as the threshold for LGA. Age, 
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gravida, parity, birth weight, accompanying maternal 
diseases, maternal birth complications, gestational week, 1-
minute and 5-minute APGAR scores, and type of delivery were 
obtained through the patient files and hospital information 
management system archive. 

Statistical analyses were performed by using IBM SPSS 
(Statistical Package for the Social Sciences) 21.0 for windows 
statistical package program. Measurable variables are 
presented as mean ± standard deviation (SD) while 
categorical variables are presented as number and percentage 
(%). The Wilcoxon non-parametric test was used to examine 
the significance of the difference between two measurements 
in the dependent groups. The "non-parametric "Mann-Whitney 
U" test was used to examine the significance of the difference 
between two measurements in the independent groups. The 
value of p�0.05 was considered statistically significant.  

Table-1: Distribution of demographic characteristics of 
pregnant women 

 

Age, years 32.34±6.63  

Gravida 5.19±2.65  

Parity 3.55±2.36  

Gestational week 37.12±2.84  

Birth weight 3922.46±643.5  

DM and GDM, n, (%) 

Yes 

No 

 

114 (28.5%) 

285 (71.5%) 

Type of delivery n,(%) 

Vaginal delivery 

-Episiotomy 

-No episiotomy 

Caesarean delivery 

 

     65 (16.3%) 

17 (26.1%) 

48 (73.9%) 

334 (83.7%) 

1-minute APGAR 5.56±2.12 

5-minute APGAR 7.71±211 

Foetal anomaly 47 (11.7%) 

Foetal death 20 (5.01%) 

DM: diabetes mellitus, GDM: gestational diabetes 
mellitus 

 

Results 
Within the date of the study, 4,6% (n=399) of 8.637 
pregnant women delivering in our hospital gave birth to 
infants who are LGA. The demographic characteristics of the 
cases included in the study are summarized in Table-1. 
Distribution of births by years is given in Table-2, where a 
statistically significant difference is observed in LGA birth 
rates. The indications for caesarean section in caesarean 
deliveries are given in Table-3. The detailed distribution of 
diseases accompanying pregnancy is given in Table-4. There 
was no statistically significant difference between the 5-
minute APGAR scores according to the type of delivery of the 
LGA infants (Table-5). The detailed distribution of 
complications occurring during the delivery of LGA infants is 
given in Table-6. 

 

 

Table-2: Distribution of LGA infant births by years 

  
LGA Group Non-LGA Group x2= 75.03 

p<0.05 n % n % 
2014 116 5.14 2138 94.85 
2015 87 4.25 1956 95.74 
2016 56 3.55 1521 96.44 
2017 75 5.65 1251 94.34 

2018 65 4.53 1369 95.46 

 

Discussion 
Today, with the increasing cesarean rate, the number of 
cesarean deliveries due to fetal macrosomia or LGA has 
become considerably high. The study carried out by Lancet, 
published in 2013, investigated the deliveries of 
macrosomic infants in 23 developing countries and found 
that macrosomia increased cesarean risk (16).  

Table-3: Distribution of reasons for cesarea 

 

AkÕn et al. reported the rate of cesarean delivery in 
macrosomic births as 37.3% (17). Fakhri et al. found this 
rate 15.5%, whereas Oral et al. found a rate of 28.8% (18-
19). The evaluation of the patients giving birth to LGA 
infants showed that the number of cesarean deliveries was 
334 (83.7%) in our clinic. We detected a very high rate of 
cesarean delivery rate, for which a previous delivery via 
cesarean section (repeated cesarean) was the most 
common indication among the patient groups, with a total 
of 184 (55.3%) patients. Repeated cesarean section is 
followed by the indication of macrosomia. The indication of 
macrosomia was observed less frequently among the 
cesarean deliveries of LGA infants compared to the rate of 
other indications.  

The number of LGA infants delivered by cesarean section 
due to the indication of macrosomia was found 44 (13.2%). 
In our clinic, the cesarean rates in LGA or macrosomic 
infants were found similar to the rates of cesarean delivery 

Indication n Cumulative % 

Repeated cesarean  184 55.3 

Macrosomia 44 13.2 

Fetal Anomalies 23 6.9 

Placental Causes 20 6.0 

Malpresentation 17 5.1 

Fetal Stress 16 4.8 

Hypertensive 
Pregnancy 

10 3.0 

Cephalopelvic 
disproportion 

7 2.1 

External Clinical 
Recommendation  

6 1.8 

Non-progressive labor 5 1.5 

Cholestasis of 
Pregnancy  

1 0.3 

Loss of End-diastolic 
Flow 

1 0.3 

Total 334 100.0 
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for other reasons. We are of the opinion that the reasons for 
high overall cesarean rates in our clinic are as follows: our 
clinic is the only tertiary center in the region, thus mostly 
high-risk pregnant women are referred to us; a great number 
of pregnant women do not show up at routine follow-ups 
because of the low socio-cultural level in the region; parents 
do not want to face the risk of complications that may occur 
in newborns; physicians are defensive due to medico-legal 
problems, all of which resulting in a high rate of repeated 
cesarean sections both nationally and regionally. 
Table-4: Distribution of diseases accompanying pregnancy 

 
Disease  n % 

None 236 59.1 

DM  22 5.5 

GDM 83 20.8 

Morbid Obesity 24 6.0 

Heart Disease 13 3.3 

HT 7 1.8 

Anemia  4 1.0 

Cholestasis of Pregnancy 5 1.3 

Goiter  5 1.3 

Thrombocytopenia  7 1.8 

Multiple Sclerosis 1 0.3 

Epilepsy 4 1.2 

GDM + HT 3 0.8 

BehceW¶V DiVeaVe 1 0.3 

Nephrotic Syndrome  1 0.3 

Asthma  1 0.3 

DM + HT 6 1.8 

DM: diabetes mellitus, GDM: gestational diabetes mellitus, HT: 

hypertension 

 

The incidence of LGA infants is reported as 1.7-8%, but this 
rate can be up to 26% in diabetic mothers. The study 
conducted by Naylor et al. reported the incidence of 
macrosomia in gestational diabetes 16±29%, while it was 
found 10% in those without gestational diabetes (20). 
Available literature with intergroup comparisons of diabetic 
mother and infants demonstrates that approximately 60% of 
infants are macrosomic, 40% are normal-weighted while a 
small portion has a low birth weight (21-22). In present 
study, LGA birth rate was found 4.62% and 114 (28.5%) of 
these patients were found to be complicated with diabetes. 
The intergroup evaluation of the infants of diabetic mothers 
showed that 72 (63.2%) were macrosomic and 42 (36.8%) 
were at normal weight, which was consistent with the rates in 
the literature. 

Table-5: Comparison of LGA infants' 5-minute APGAR 
scores by the type of delivery 

 
Type of Delivery Mean SD  

p>0.05 Vaginal Birth 7.38 2.99 

Cesarean Section 7.77 1.89 

 

 

Preeclampsia is one of the most important complications of 
pregnancy, with an overall prevalence of 6%. Sibai et al. 
reported that preeclampsia is 2-3 times more likely in 
pregnant women with diabetes mellitus (23). In present 
study, we found 36 (9%) patients with preeclampsia and 3 
(0.8%) patients with superimposed preeclampsia, which is 
similar to the overall prevalence of preeclampsia in the 
society. Additionally, only 9 (7.89%) cases had diabetes 
accompanied by preeclampsia, which is consistent with the 
incidence of preeclampsia in the society. 

Available studies report congenital anomalies are 
encountered in the general population with a frequency of 
1-4% and are an important cause of perinatal death (24). 
Structural defects increase 3-5 times in infants from 
mothers with diabetes. Fetal anomaly was observed in 
infants of mothers with diabetes at a rate of 8-% 8,6% and 
in infants of non-diabetic mothers at a rate of 3,8% (25-
26). Although the increase of congenital anomalies in 
infants of mothers with diabetes is associated with many 
etiological factors such as genetic factors, teratogenic 
agents, and maternal vascular diseases, fetal 
hyperinsulinemia is reported to be the major pathological 
mechanism (27-28). In our study, fetal anomaly was 
observed in 47 (11.7%) infants. The most common fetal 
anomaly was hydrocephalus, which was detected in 19 
(4.8%) patients. 

Table-6: Distribution of birth complications of LGA infants 

 

 

 

 

 

 

 

The study conducted by Talay et al. showed that APGAR 
scores in macrosomic infants were not different than those 
in normal-weighted infants, in which macrosomic infants 
exhibited low 1-minute APGAR scores while no difference 
was found in the 5-minute scores, which is similar with the 
data reported in the literature (29). Another study revealed 
that there was no statistically significant difference between 
normal-weighed and macrosomic infants in 5-minute APGAR 
scores, but a significant difference was found when 
compared to macrosomic infants weighing between 4000-
4500 g and >4500 g (30). The evaluation of the infants in 
our study revealed that type of delivery did not affect 1-
minute and 5-minute APAR scores (p>0.05). 

Maternal and fetal complications are reported in large 
infants following delivery. In their study, AkÕn et al. 
reported that the reason for the low rate of birth trauma 
and asphyxia was associated with high cesarean rates (17). 
The evaluation of the complications occurring in the 
participating patients during delivery demonstrated that the 
rate of complications was low among those undergoing both 
cesarean delivery and normal delivery, and no serious 
complications were observed, such as shoulder dystocia, 
hypoxia, brachial plexus injury and prolonged trauma. The 
reason for the absence of such complications was attributed 
to the advances in ultrasonography technology, detection of 
the infant EFWs by automated programs only with small 
deviations, increased experience of obstetricians, and the 
decision of cesarean delivery of large infants instead of 
vaginal delivery to refrain from medico-legal problems.  

 

Complication n % 

Bladder Rupture 1 0.25 

Spontaneous T-Incision 5 1.25 

Spontaneous Episiotomy 7 1.75 

Total 13 3.25 
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In conclusion, increasing obesity all over the world, especially 
in developed countries, causes serious problems in pregnant 
women as well as everyone else, along with a number of fetal 
problems. ³LGA and macrosomia´ come first among these 
problems. As seen in our study, maternal diabetes is the most 
common cause of LGA births. It is necessary to fight against 
obesity, which is a serious health problem and plays an active 
role in the etiology of diabetes, more effectively to reduce the 
incidence of LGA and macrosomic infants. Additionally, patient 
follow-up and type of delivery should be individualized in 
pregnancies with LGA infants. We think that an appropriate 
follow-up, individualized delivery plan and appropriate 
delivery method in competent centers can help reduce 
complications to a great extent. 

Disclosure 
Authors have no potential conflicts of interest to disclose. 

 

References 
1.Kim SY, Sharma AJ, Sappenfield W, Wilson HG, Salihu HM. 
Association of maternal body mass index, excessive weight 
gain, and gestational diabetes mellitus with large-for-
gestational-age births. Obstet Gynecol. 2014;123(4):737-44. 
2.Alexander GR, Himes JH, Kaufman RB, Mor J, Kogan M. A 
United States national reference for fetal growth. Obstet 
Gynecol. 1996;87:163-8. 
3. Martin JA, Hamilton BE, Sutton PD,. Ventura SP, Menacker 
F, Kirmeyer S, et al. Births: Final data for 2006. National Vital 
Statistics Reports. 2009;57(7):1-102. 
4.Surkan PJ, Hsieh CC, Johansson AL, Dickman PW, 
Cnattingius S. Reasons for increasing trends in large for 
gestational age births. Obstet Gynecol. 2004;104(4):720-6. 
5.Hadfield RM, Lain SJ, Simpson JM,  Ford JB, Raynes-Greenow 
CH, Morris JM, et al. Are babies getting bigger? An analysis of 
birthweight trends in New South Wales, 1990-2005. Med J 
Aust. 2009;190:312-5. 
6. El Khouly NI, Elkelani OA, Saleh SA. Amniotic fluid index 
and estimated fetal weight for prediction of fetal macrosomia: 
a prospective observational study. J Matern Fetal Neonatal 
Med. 2017;30(16):1948-1952. 
7.Spellacy WN, Miller S, Winegar A, Peterson PQ. Macrosomia 
maternal characteristics and infant complications. 
ObstetGynecol. 1985;66(2):158-61. 
8. Ju H, Chadha Y, Donovan T, O'Rourke P. Fetal macrosomia 
and pregnancy outcomes. Aust N Z J Obstet Gynaecol. 
2009;49(5):504-9. 
9. Akinbi HT, Gerdes JS. Macrosomic infants of non-diabetic 
mothers and elevated C-peptide levels in cord blood. J Pediatr. 
1995;127(3):481-4. 
10. Ahlsson FS, Diderholm B, Ewald U, Gustafsson J. Lipolysis 
and insulin sensitivity at birth in infants who are large for 
gestational age. Pediatrics. 2007;120(5):958-65. 
11. Groenendaal F, Elferink-Stinkens PM, Netherlands Perinatal 
Registry. Hypoglycaemia and seizures in large-for-gestational-
age (LGA) full-term neonates. Acta Paediatr. 2006;95(7):874-
6. 
12. Schaefer-Graf UM, Rossi R, Bührer C, et al. Rate and risk 
factors of hypoglycemia in large-for-gestational-age newborn 
infants of non-diabetic mothers. Am J Obstet Gynecol  
2002;187(4):913-917. 
13. Dollberg S, Marom R, Mimouni FB, Yeruchimovich M. 
Normoblasts in large for gestational age infants. Arch Dis Child 
Fetal Neonatal Ed. 2000; 83:F148. 
14. Lackman F, Capewell V, Richardson B, daSilva O, Gagnon 
R. The risks of spontaneous preterm delivery and perinatal 
mortality in relationto size at birth according to fetal versus 
neonatal growth standards. Am J Obstet Gynecol. 
2001;184(5):946-953. 

15. Lapunzina P, Camelo JS, Rittler M, Castilla EE. Risks of 
congenital anomalies in large for gestational age infants. J 
Pediatr. 2002;140(2):200-204. 
16. Koyanagi A, Zhang J, Dagvadorj A, Hirayama F, Shibuya 
K, Souza JP, et al. Macrosomia in 23 developing countries: 
an analysis of a multicountry, facility - based, cross - 
sectional survey.  Lancet. 2013;381:476-83. 
17. AkÕn Y, Cömert S, Turan C, PÕçak A, A÷zÕkuru T, Telatar 
B. Macrosomic newborns: a 3-year review. The Turkish 
Journal of Pediatrics. 2010;52(4):378-83. 
18. Piasek G, Starzewski J, Chil A, Wrona-Cyranowska A, 
Gutowski J, Anisiewicz A, et al. Analysis of labour and 
perinatal complications in case of foetus weight over 4000 g. 
Wiad Lek. 2006;59(5-6):326-31. 
19. Oral E, Ça÷daú A, Gezer A, Kaleli S, AydÕnlÕ K, Ocer F. 
Perinatal and maternal outcomes of fetal macrosomia. Eur J 
Obstet Gynecol Reprod Biol. 2001;99(2):167-171. 
20. Naylor CD, Sermer M, Chen E, Sykora K. Cesarean 
delivery in relation to birth weight and gestational glucose 
tolerance: pathophysiology or practice style? Toronto 
Trihospital gestational giabetes investigators. JAMA. 
1996;275(15):1165± 
70. 
21. Eidelman AI, Samueloff A. The pathophysiology of the 
fetus of the diabetic mother. Semin Perinatol. 2002;26:232±
236. 
22. Rosenn B, Tsang RC. The effects of maternal diabetes on 
the fetus and the neonate. Ann Clin Lab Sci. 1991;21:153±
168. 
23. Sheffield JS, Butler-Koster EL, Casey BM, McIntire DD, 
Leveno KJ. Maternal diabetes mellitus and infant 
malformations. Obstet Gynecol. 2003;101(4):815-6. 
24. Akarsu S, ÇÕtak Kurt AN, Kurt A, YÕlmaz E, Aygün AD. 
Diyabetik anne bebeklerinde klinik ve laboratuar bulgular. 
FÕrat TÕp Dergisi. 2008;13(3):199-204. 
25. Garcia-Patterson A, Erdozain L, Ginovart G, Adelantado 
JM, Cubero JM, Gallo G,et al. In human gestational diabetes 
mellitus congenital malformations are related to pre-
pregnancy body mass index and to severity of diabetes. 
Diabetelogia. 2004; 47(3):509-514. 
26. Wender-Ozegowska E, Wroblewska K, Zawiejska A, 
Pietryga M, Szczapa J, Biczysko R. Threshold values of 
maternal blood glucose in early diabetic pregnancy-
prediction of fetal malformations. Acta Obstet Gynecol 
Scand. 2005;84(1):17-25. 
27. Miller E, Hare JW, Cloherty JP, Dunn PJ, Gleason RE, 
Soeldner JS, et al. Elevated maternal hemoglobin A1c in 
early pregnancy and major congenital anomalies in infants of 
diabetic mothers. N Engl J Med. 1981;304(22):1331-4.   
28. MadazlÕ R, Tüten A, Calay Z. Gestasyonel diyabetik 
gebeliklerde plasentalarÕn de÷erlendirilmesi. Türkiye 
Klinikleri Jinekoloji-Obstetrik Dergisi. 2007;17:89-93. 
29. Talay H, Aktol A, Özer A, Karaman E,Ozdemir C, Ark HC. 
Bebek do÷um tartÕsÕnÕn maternal ve fetal komplikasyonlara 
etkisi. øKSST Derg. 2014;6(2):65-70. 
30. Gyurkovits Z, Kallo K, Bakki J, Katona M, Bito T, Pal A, et 
al. Neonatal outcome of macrosomic infants: an analysis of a 
two year period. Eur J Obstet Gynecol Reprod Biol. 
2011;159(2):289-92.      

 
  


