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I ntroduction

1. INTRODUCTION

Fetal macrosomia is defined as excessive growtbetus irrespective of the
gestational age. Macrosomia is currently a causeooicern in most developing
countries, as it leads to morbidity, mortality, asidability on a global scale. It has
also been established that being born macrosonscbban associated with health
risks later in lifé. Growth above a certain limit is termed macrosonfatal
macrosomia commonly refers to infants with a weighdve 4000 g but in countries
with higher income, the upper limit is set at 480Mence for better clarity, a grading
system is designed with grade 1 referring to irfamtighing 4000 to 4499 g, grade 2
for 4500 to 4999 g, and grade 3 for over 5000 d.tBis system refers to macrosomia
in new born and cannot be applied to any otheratjestal age. Statistically
macrosomia at any gestational age is defined astgrgreater than $dpercentile for

that gestational age

Assessment of fetal and new born weight shouldlievase of the latest and
country specific percentile tables especially inmtaes with low and middle income,
as this table varies from country to country beeaafsethnic and racial influence on
birth. Moreover, birth weights of new born have rewsed over the past years
rendering the older tables usefess

Occurrence of fetal macrosomia has been estimataffdéct between 6% and
10% of all new-borns and a rise in the number tdlfenacrosomia cases and babies
with birth weights above the 90th percentile fostgéional age were reported by
researchers in various parts of the wbrl@ihe incidence varies with ethnicity as
average birth weights varies for different races, éxample Asians have lower

average birth weights, hence incidence has beeopea to be between 3 to 15 % by
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some some studigsin Canada, the number of babies with higher-inegrage
weight increased from 8% in 1978 to 11.5 percerit985. Similarly, between 1992
and 2001, the percentage of new born babies wajghwer 4500 g in Sweden rose
from 3.7 to 4.6 percent. From 1994 to 2000, thedemce of macrosomia became
higher in Chin&

Birth weight above the normal range is responsibievarious complications
in both mother and child and the risk for matearad perinatal morbidities increases
drastically, with birth weight above 4500. grhe risk of complications rises as the
degree of macrosomia rises. Boulet et al. fountddblvery complications increase in
frequency beginning at a birth weight of 4000 lbut neonatal morbidity increases
dramatically only at a birth weight of 4500 g. Atweeight of 5000 g, neonatal
mortality increaset!

It is clear from existing research that fetal maoraia is linked to poor
pregnancy outcomes for both the mother and the.lfaloyhermore, there is a known
connection between fetal macrosomia and long-tdfetts on the newborn, such as
obesity, diabetes, and heart disease. Various tfmerstudies have reported
complications in the mother due to macrosomia, Wwhe&ncompass emergency
Caesarean section (CS) due to fetal distress achk df progress in the delivery,
postpartum haemorrhage and injury to the anal sphinThere's a good chance for
the occurrence of uterine atony. Heavy bleeding jpostpartum haemorrhage may
result due to failure of contraction of uterus mesén macrosomic deliveries, the
incidence of postpartum bleeding and genital tirgary was 3-5 times higher, as well
as a greater risk of uterus tear in case of previmesarean sections in the mather

Moreover, effects of Macrosomia on new born is assibstantial. These

include shoulder dystocia and associated probleikes thrachial plexus injury,

Page 2



I ntroduction

fractured clavicle or humerus and birth asph¥/xiBurthermore, the babies were more
likely to experience birth trauma, need resusatgtand have an Apgar score of less
than seven at five minutes of fife Macrosomic babies also have a higher chance of
developing type 2 diabetes, hypertension, and besi adulty’. Macrosomia also
considerably enhances the possibility of admistioine neonatal intensive care unit.
There is a chance of preterm delivery if labor msluced before 39 weeks of
pregnancy and/or the membranes are ruptured preshatuDespite taking all
appropriate precautions prior to inducing earlyolat) new borns are still at risk of
complications associated with prematurity, suctbiesathing and feeding problems,
infection, jaundice, and neonatal intensive thrghere is considerable variation in
published research about the following parametés the population studied,
macrosomia distribution, design of study, and cacagpibons caused, as a result of
which, although there is widespread recognition thé connection between
macrosomia and these complications, there is naifgpguidance about reliable
evidence-based estimates of risks for the mothé iz neonatél

Complications associated with macrosomia sometiveay based on the
maternal complication which causes this particatardition, for example gestational
diabetes. Macrosomic fetuses with diabetic motrexkibit a particular kind of
overgrowth, which includes deposition of subcutarsedat in the abdominal and
interscapular areas, which results in their pogsgdarger shoulder and extremity
circumferences, lower head-to-shoulder ratio, atersibly more body fat and thick
upper-extremity skinfolds. Rb's palsy, shouldertdg®, and brachial plexus trauma
are more common because fetal head size is noeased, but shoulder and
abdominal girth may be significantly increased. |8te¢ development is mostly

unaffected. Macrosomic neonates of mother with Bied showed 5 times higher
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rates of severe hypoglycemia and increase in nabjaatndice as compared to new
born from non-diabetic mothers. Macrosomic infadnten diabetic pregnancies were
also hyper insulinemté.

The various risk factors associated with macrosantlide previous birth of
a macrosomal child, gestational diabetes, partiulaith insufficiently controlled
blood glucose values, maternal obesity, significaright gain during pregnancy,
male sex of the foetus, more than+d weeks of pregnancy, as and multiparity. The
presence of gestational diabetes as well as pasgeskistory of macrosomic birth in
the reproductive period and presence of preeclampsthe pregnancy period were
found to be one of the major predictors of macrdadnfactors associated with
macrosomia may also include maternal age, pre-preynBMI. Its more widespread
in developed counties as well as in women belontpran affluent stratum of society.
It is important to identify the local risk factofser macrosomia in order to take
effective steps during the antenatal period to mire its prevalence thereby reducing
the complications associated with. iNowadays more women enter the pregnancy
period with excess weight. The 2015 National SuredyNutrition Situation in
Colombia recorded a total of 39.9% of pregnant worokall age groups. Similarly
studies of pregnant women in places like Peru, iBrard Uruguay observed 63.8%,
47.5% and 32.6%, of overweight women at the begmrof pregnancy and as
mentioned above obesity in mothers is linked to nesamia. In a survey of 23
nations, macrosomia was found to be present inpéréent to 5.4 percent of the
population in Latin America. It ranged from 5% t@°2 in developed countries, with a
15-25% rise recorded in the last three years. Maenia reached 4.5% in full-term
new-borns in Colombi& Moreover, studies have shown a direct link oféase in

BMI with occurrence of foetal macrosomia.
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The most important step to counter this problemcWwhinas been rapidly
posing as a complication in obstetric is the dé&eciobf macrosomia. Prevalent
methods can be either clinical or ultrasound egtona, and in the majority of case
clinical estimation has been proved to be as atewra those by ultrasonography.
Clinical estimation involves volume of amniotic iflu the size and configuration of
the uterus and maternal body habitus and shows dngin. Ultrasonography on the
other hand has been proposed as a more accurat®dnet estimation of fetal
weight. Unfortunately, the typical mean error ran@®m 300 to 550 ¢°. However,
although ultrasonographic estimations are accdoateredicting birth weights up to
3500g, problems occur when the foetus is gettimgela Increased maternal BMI
results in a reduction of the accuracy in estintpfioetal weight by ultrasoufd
Although diagnosis of macrosomia in infants mostlly on ultrasonography these are
not highly predictable for detection of macrosomaiad the possibility of accurate
diagnosis of macrosomia by ultrasound is approxiga22-37%. Moreover,
sensitivity of ultrasonographic measurement of fbetal weight shows a wide
variation and weighing the newborn is considered thost effective way of
diagnosing foetal macrosomia till date. Clinicalasination using Leopold 's
manoeuvres and calculating the height of the wefimdus above the maternal
symphysis pubis and ultrasonographic evaluatiorairemmprecise’.

Management strategies for fetal macrosomia encosngascal intervention,
caesarean section and early induction of labor.ughoclinical interventions for
treating suspected macrosomia in women without &g have not been reported,
one clinical trial showed the efficacy of insulimnainistration in reducing fetal
macrosomia in pregnancies complicated by diabé&as. limited clinical trial looked

at the effects of dietary activity with or withotihe use of insulin in diabetic
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pregnancies. The findings suggest that adding imstad the treatment of early

macrosomia could be beneficial (between 29 and &skesof gestatiort)

Although elective caesarean section is considesed management strategy
for macrosomia not only to prevent complicationsirth as well as reduce trauma
associated with birth. Unfortunately, due to the tifficulties associated with it’s
diagnosis a large number of unnecessary caesasztions would be required to
avoid a single bad outcome in a pregnancy complitalby suspected fetal
macrosomia. Thus, elective caesarean section &pested macrosomia would be
difficult to carry out. The other option is an gamduction of labour. since the fetus
gains about 230 g per week after the 37th weekidithoh of labor before or near term
could prevent macrosomia and its complications. elew, studies indicate an

increase the cesarean section rate with induCtion
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Objective

2. OBJECTIVE

Feta macrosomia is rapidly growing in stature as a magor cause of
complications in pregnancy and is responsible for causing numerous maternal and
peri-natal complications. Management of macrosomia has not been streamlined till
date. Moreover, diagnostic methods as well as predictors for this condition has not
been sufficiently studied.

Based on the lacunain literature, the objectives of the study are as follows:
Primary objective

To determine maternal and perinatal outcome associated with foetal macrosomia
Secondary objective

To assess the risk factors and assess the incidence of fetal macrosomia
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3. REVIEW OF LITERATURE

Fetal macrosomia is defined as extensive intrangegrowth resulting in an
increase in the weight at birth. The precise definiis ambiguous. In most studies,
the limit is set at a birth weight of 4000 g, howein certain circumstances, a weight
of 4500 g is also used. Excessive intrauterine grow sometimes described as
growth that exceeds the 90th percentile termecdeldiog gestational age. IQTIG —
Institute for Quality Assurance and Transparenchéalth, found out that 8.9% of all
newborns weighed between 46821999 and 1.2% weighed more tha®500g in
2016 in Germany. According to the observation @& @erman perinatal survey data
2007-2011, a rise in birth weight was not observed i@y compared to the

years 19951997 .

Macrosomic infants are classified as those withirth lweight above 4000-
4500 g and researchers show a specific intereafants whose birth weight exceeds
5000 g. Based on the alterations in cut off limésme researchers have, subdivided
macrosomia into three classes, Class | (birth wed@®0-4499 g), Class Il (4500—-
4999 g), and Class 16000 g}>. However, because these limits are not based on
population data, where normal weight is commonliingel as between the 10th and
90th percentile for gestational age, they are ewife in diagnosing premature
macrosomic fetuses (assuming a normal populatistrildition). Any fetus/infant
weighing more than the 90th percentile for gesteati@ge is called big for gestational
age. Some researchers also use tffep@8centile as the threshold for macrosomia as
it corresponds to 1.90 standard deviations (SD)vakthe mean and defines 90
percent of the population as normal weight. Othess the 97.7%percentile, which

corresponds to 1.96 SD above the mean and deffg@&@ent of the population as
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normal weight. If the population is constitutioryalnore uniform yet differs from
published data, local tables should be considefeglever possible. When assessing
estimated fetal and infant weight, it's best téiagicurrent country-specific percentile
figures, especially in low- and middle-income naioBecause newborn weights have
risen in recent decades, rendering older tablelesseSince differences in race and
ethnicity exert an effect on birth weight, it shdube taken into account for

interpretation of estimated fetal and newborn weigh

The American College of Obstetricians and Gynedste ACOG) classified
macrosomia as a birth weight of more than 4,00éhgraegardless of gestational age,
or more than the 90th percentile for gestational afjer accounting for newborn sex
and ethnicity. These pregnancies account for 3-€tbemt of all pregnancies and are
responsible for the occurrence of a large numbernaternal and neonatal
complication$®. Since a diagnosis of fetal macrosomia is possihlg after delivery;
the presence of this condition can be confirmegt after delivery of the neonate

In a study done by yvonne kwun-yue cheng et ak fagtors identified are
maternal BMI , weight gain and multiparity , in reatal outcome prolonged labour
15% and higher incidence of operative deliveries aeen perineal tears have
increased 1.5 times more ,shoulder dystocia 0.5%

In a study done by Grzegorz Piasek et al, 652 pewgwere analysed
shoulder dystocia 0.8%, clavicular fracture, coswrls in the newborn are
significantly associated with foetal macrosomiaragige vaginal delivery 3.49%

In a study done by florent Fuchs et al 15% hadtiele cesarean section ,10%
had BMI >30, Mean weight gain was 14 kg, inductrate was 33% , perineal tears

was 26% ,20% had PPH .mean birth weight of babes42 Kg
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In a study done by Sahruh Turkmen et al labourdtido was seen in 26%, rate of
caesarean delivery was 60%, shoulder dystocia 2rBé&n birth weight of babies
was 4.6 kg, prematurity seen in 11 %. Respirat@iyatks in 26%.

In a study done by W N Spellacy et al macrosomiarits occured in 1,7%
of deliveries 405 of high parity, most of them 4%e diabetics , higher rate of
cesarean deliveries 78% most of the infants hadildbo dystocia 0.5% and low
APGAR scores about 55% of babies required NICU asdions

In a study done by Mariam Mathew et al rate of msomic births were
3.7%. Mean birth weight of 4.2Kg, caesarean rat@5$8% incidence of shoulder
dystocia was 7.6% PPH was seen in 28% of cases

In a study done by C | Kamanu et al. 92.55 werdtiparous , maternal
median weight gain was 11 kg, mean maternal BMI 8338, GDM was seen in 2.5%
, caesarean rate was 15 % ,3.8% delivered by veatal % had shoulder dystocia
,perinatal mortality was 8%

In a study done by H U Ezegwul et al , incidenas\8.1% , mothers with
macrosomic babies were older with mean age of By parity of 4 , 39.5 % had
previous H/O macrosomia, 27.3% of caesarean r@&8p of operative vaginal
deliveries , 2.3% of shoulder dystocia , still birate was 3,2%

In a study done by B R Rasmussen et al. incideve® 8.1%, 29.5% had
previous H/O macrosomia, GDM rate was 40 %, 29.3%aesarean rates, 3% of
operative vaginal deliveries, 2.3% of shoulder dygst, still birth rate was 1, 2%

In a study done by P Panel et al incidence is 4f@%yious H/o macrosomia
12.6%, increase in the weight gain during pregnariayore than 15 kg is seen in 46,

8%, 9.09% of caesarean deliveries, 23.8% was msmnial deliveries, 9.5% shoulder
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dystocia, 15 % of neonatal morbidity, 14 % of ma&morbidity with 9 cases had
PPH, 9 cases had perineal trauma, 6 infections

In a study done by V Porozhanova et al incidenes &.7% , prolonged
labour is seen in 9.7%, shoulder dystocia and pelitears are seen in 2,5% , foetal
distress is seen in 7.14% , GDM seen in 19% .

In a study done by H D Modanlou et al incidenceli4%, factors that
occured frequently were maternal obesity 385 , etiad mellitus 48% , previous h/o
macrosomia 38%, rate of caesarean section was,789¢% of babies required NICU
admissions

In a study done by Rehab Husain Basher et al mateage (51.7%),
multiparity (61%), maternal diabetics (29.59%), msiigantly associated with
macrosomia Total caesarean rate was 26.4% andf B¥totrauma

In a study done by Aisha salim said et al prevadeisc2.3%, mean birth
weight of 4.2 kg, maternal age ranging between 3@€ars. Delivery weight >80 kg
maternal complications like PPH (20%). prolongetola (10%) second degree

perineal tears (10%)

3.1 PREVALENCE OF FETAL MACROSOMIA

Any population's mean birth weight is a useful teahdicator. Low mean
birth weight meant inadequate development. Howe¥ehe newborns were big for
gestational age (LGA), it could pose as a sourcproblem for the mother and the
infant. Many studies from the West in recent yelamse depicted increase in the
average birth weight, as well as an increase inpifoportion of LGA babies. In
Canada, the proportion of LGA infants born grewnir8% in 1978 to 11.5 percent in

1995. Similarly, between 1992 and 2001, the pesgsntof newborn newborns
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weighing above 4500 g in Sweden grew from 3.7 €opércent. From 1994 to 2000,
the incidence of macrosomia, defined as a birthglateof more than 4000 or 4500
grams, rose in Chin&]incidence of macrosomia showed a steady increasethe
past years in a number of countries, for exampl@ueensland, Australia it increased
from 12.2% in 1988 to 12.8% in 2005 and the praporbf macrosomia increased in
Beijing, China from 6.6% in 1996 to 9.5%, with antriease in gestational weight gain
beyond the recommended limit. In Brazil, howeveacnesomia prevalence decreased
from 2001 to 2010 and stayed largely steady from22@ 2014. In the United States
an overall decrease in macrosomia incidence fradnt®.8.8% was observed, even
though maternal obesity increa3ed

Studies on Turkish women, revealed macrosomia ratdge range of 5.2% to
7.6% it was assumed to be around 5.9% in pregnamwhem who didn’'t have
gestational diabetes. The incidence of fetal maenis in a study among similar
patient population living in Aegean territory wasuhd to be 8.6%, which is much
higher than the prevalence reported in other peErBurkey. This difference may be
attributed to the variations in characteristics andioeconomic strata of participahts
According to more recent estimates, macrosomiatsfaround 8% of all live births
in the United States. However, there is no evadmaif current developments.
Despite the fact that macrosomia is less common tther unfavorable pregnancy
outcomes, it remains a significant public healtha@n due to the lifetime hazards it

entails, including baby and maternal difficulfies

Fetal macrosomia is assumed to be higher in degdlamuntries as their
nutritional levels are higher. The prevalence tdlfenacrosomia has been reported to
be higher, recording an increase of 15-20% in agped countries which owes its

existence to an increase in maternal obesity aatietits whereas in developing
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countries Nigeria, Uganda and Algeria, respectiaiyincidence of 7.5%, 8.4% and

14.9% has been recorded.

According to other studies, macrosomia ranges %8tnto 20% at all births in
developed countries, and there has been an incneateprevalence of 15-25% in
the past 20 years. The frequency of macrosomiaedafigm 0.5 percent in India to
14.9 percent in Algeria, according to research ootet in 23 developing nations
throughout Asia, Africa, and Latin America. Accorg to the conclusions of two
studies, the macrosomia rate in Chad is 7.6 peregdmdreas in Iran it is 11.8 percent,
and the frequency of macrosomia in Ethiopia ranfesn 6.7 percent to 19.1

percent’.

3.2PATHOPHYSIOLOGY OF FETAL MACROSOMIA
The pathophysiology of macrosomia is based on theerying maternal

condition associated with it. The major factorsatetl to macrosomia include
diabetes, obesity of mother, and uncontrolled weggtin in the mother, all of which
are characterised by intermittent periods of hylyesmia in common. this results in
an increase in human placental lactogen, free atad ¢ortisol, and prolactin in the
2" half of pregnancy, which results in insulin resiste, that is in turn confronted by
post-prandial hyperinsulinemia. Gestational diabetsults in individuals, who are
unable to exert a hyperinsulinemic response. Fhyglerglycemia occurs when
glucose crosses the placenta by facilitated diffusithereby causing fetal
hyperinsulinemia and transfer of glucose into fetells which leads to fetal
macrosomia. Macrosomia is caused by fetal hypdiimemia, which results either
directly by its anabolic influence on nutrition akie and utilization, or indirectly by

related peptides such insulin like growth factdnsulin, insulin-like growth factors,
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growth hormone, and other growth hormones are $ited in the fetus as a result of
hyperglycemia., subsequently resulting in fetalwgto and deposition of fat and
glycogen.Insulin, growth hormone (GH), and growth factoras(ilin-like growth
factors and their binding proteins (IGFBPs affectbeyonic development and the
production and release of hormones leptin and ghtabkulin-like growth factor |
(IGF-1) affects fetal development later in pregnantts is affected by placental
glucose transfer, which regulates production dlfetsulin. In addition, insulin has a
adipogenic impact on the fetus, and fetal growthmume (GH) may have additional
fetal growth modes of action. Both maternal analféGF-I influences placental
metabolisrfi.

According to recent studies white adipose tigsugn active endocrine organ
releasing hormones, which play a significant raleggulation of metabolism, energy
homeostasis, and growth. Leptin and ghrelin, are important members of this
system, which send signals regarding nutritionatust and energy storage levels to
the hypothalamic feeding centres. Leptin plays rapartant role in increased fetal
growth; which is supposed to be due to its intévactvith the IGF system. Wiznitzer
et showed a significant association between unabilcord leptin and insulin-like
growth factor-1 levels and birth weight. Moreovenbilical cord leptin concentration
was also proved to pose as an independent rislorfdot occurrence of fetal
macrosomi#. It was proved that both maternal and fetal ghréicrease with the
length of gestation at delivery. Studies proveddpation of higher ghrelin during late
gestation, which later goes to fetus, moreover gteywed presence of, acyl and des—
acyl ghrelin t in the maternal and fetal circulasan the 2 pregnancy phase and also

indicate a role of maternal and fetal ghrelin ie fietal development. These studies
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established the role of hormones and growth faciorsdevelopment of fetal

macrosomis .

3.3DIAGNOSIS OF FETAL MACROSOMIA

Diagnosis of macrosomia during pregnancyis difticaldetect, the only signs
being large fundal height and excessive amniotiidflDuring prenatal visits, the
fundal height is measured , which is the distaremvben uterus top to pubic bone,
and an unusually high value indicates presenceetdl fmacrosomia. Similarly,
presence of excessive amniotic fluid (polyhydrarapionay indicate presence of a
macrosomic baby. According to ACOG, the two basic procedures fiarical fetal
weight estimates are Leopold's procedures and megsthe height of the uterine
fundus above the maternal symphysis pubis. Sinbeane of these measures cannot
predict fetal macrosomia, they must be used togetineobtain a more accurate

assessment.

Prenatal ultrasonography has essentially supgdiatinical diagnosis for
macrosomia in developed nations. Fetal macrosomilgagnosed with a sensitivity of
10-43 percent and a positive predictive value ob38ercent using fundal height
measurement alone or in conjunction with symphfisislal height assessment. The
poor diagnosis rate of fetal macrosomia by cliniapproaches might be owing to
aberrant fetal position, oligo- or polyhydramniosaternal obesity, a scarcity of
skilled obstetricians, or a vaguely defined fundined point. Recent studies have
revealed the efficacy of ultrasound measuremerfetal abdominal circumference
(AC) in detecting variable fetal weights betterrthdinical examination. Ultrasound

measures bone length and fetal body circumfererme mccurately thereby making
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prenatal sonography a more effective option forytag out weight estimates before
birth.

Several studies have proved the efficacy of therdgEhod for detecting fetal
macrosomia. Moreover, advances in sonographic imgagithe late 1990s have made
three-dimensional views of fetal structures ease Best formula for diagnosing fetal
macrosomia combines of two- and three-dimensioimahétrics and is given below:

Fetal estimated weight = -1,478.557 + 7.242 x thwglume + 13.309 x
upper-arm volume + 852.998 x lggabdominal volume + 0.526 x BPD

Though it reduces the mean error by 6-7%, stilltihne-consumingnature and
the scarcity of this method renders it ineffectiddoreover, small sample size of
macrosomic fetuses and the heterogeneous studylgbiopu pose as hampering

factors.

Various factors affect the accuracy of ultrasourethrad for macrosomia like
suboptimal views with oligohydramnios, obesity imtier, multiple pregnancies and
fetal defects like gastroschisis, omphalocoele, agdrocephalus which alter in
biometric calculatiorfs.

Ultrasonographic measuring of the fetus can rulefetal macrosomia, which
may help to reduce maternal morbidity, however #acuracy in macrosomia
detection is not deemed any better than Leopotd'sepluré® (Chatfield et al., 2001).
Moreover, the ultrasound techniques do not poslEgs accuracy in detection and
prediction of macrosomia and the probability ofreot diagnosis by ultrasound is
only 37-229%° Hence measuring the weight of the newborn afidivery may be the

only way for accurate diagnosis of macrosomia.
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3.4RISK FACTORS FOR FETAL MACROSOMIA

The various factors which may result in developmehtmacrosomia in
newborns include maternal obesity, gestational agedelivery, maternal pre-
pregnancy body mass index (BMI weight gain durimggpancy, hypertension and
cigarette smoking. Another study showed that gestat diabetes was the most
important risk factor behind macrosomia births, eotfactors being history of
macrosomic births and development of preeclampsiang pregnancy. Moreover, it
also showed the significant effect of diabeteswall as age of the mother and BMI
on macrosomic birtfi. Existence of depression in mother, 1 poor materdacation,
low socioeconomic situation, and lack of parentairection or stimulation with the
child are some other risk factors. It has also bpsoposed that a poor uterine
environment can have both immediate and long-teonsequences for a fetus,
particularly during critical developmental stagfes

On the contrary a considerable decrease in thecelaaf developing fetal
macrosomia was observed among mothers who had gregimelated hypertension,
chronic hypertension and eclampsiACOG committee has named the following as
predictors of fetal macrosomia history of macrosomimaternal weight prior
pregnancy, weight gain during pregnancy, multiyarinale fetus, gestational age
more than 40 weeks, ethnicity, maternal birth weighaternal height, maternal age
less than 17 years, ethnicfly. Analysis of effect of various risk factors ortale
macrosomia was studied and it was observed thatpegigy, BMI, GWG and fetal
sex were significantly associated with fetal macrom rate. Moreover ROC analysis
revealed fetal macrosomia was considerably high&dmen with age 30, parity>
1 and gestational weight gainl2 in the study population. The probability of igy

birth to macrosomic fetus increased in motheB years of age, >1 of parity, a pre-
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pregnancy BMI of> 25,> 12 of GWG and male fetal sex. Moreover, pre-pengga

BMI and GWG were shown to have a strong relatiith fetal macrosomfa

Maternal obesity: The risk of macrosomia in newborns of obese womas gouble
the risk for those of normal weight women. Additidly, there was a 15 times high
risk probability of obese moms developing macrosomas fifteen times higher than
normal weight moms. Recent research has reveattgth-pregnancy BMI is a key
predictor of macrosomi&Maternal obesity has been reported to pose tieerisk
of macrosomia as compared to women with normal BB&ime studies showed 1.5-
2.3 increase in chances of large for gestational mgwvborns being born in obese
women. According to a study by Usta et al., it wdsserved that compared to
pregnant women with normal BMI, overweight and @pgegnant women showed an
increase in the odds of delivering macrosomic it§aThey also observed that
pregnant women with more than 25 k§/one-pregnancy BMI show increased risk of
delivering macrosomic babiesAnother study reported that women with BM25
had slightly increased risk were at an increassldftr macrosomica in their babfés
This was similar to observations by Bergmann etlo reported higher chance of

macrosomic births in women with pre-gestational B#6 kg/nf

BMI >30 in the father exerts an influence in the o@nre of macrosomia
which might show the involvement of father's geoefactors development of

macrosomi&.

Diabetes: Studies on effect of diabetes infant growth reveal that fetal birth weight
is associated with second- and third-trimestergrasidial blood sugar levels but not
with fasting or mean glucose levels. Macrosomiadliserved in 20% of infants,

whose mothers had postprandial glucose levels efaage 120 mg/dl or less, and
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when values are as high as 160 mg/dl, macrosongabecomes 35%. In diabetic
pregnancies, macromic fetuses acquire a distinttenpaof overgrowth, comprising
central deposition of subcutaneous fat in the alidahand interscapular region. They
have thicker upper-extremity skinfolds, bigger ddeu and extremity
circumferences, a lower head-to-shoulder ratio, modh more body fat. Moreover,
the risk of Erb's palsy, shoulder dystocia and ledglexus trauma is more due to
increase in shoulder and abdominal breadth, wheheasl size is not increased.
Skeletal growth remains safheEffect of severity of maternal fasting hyperglgue
and the risk of shoulder dystocia, was reported abyAustralian Carbohydrate
Intolerance Study in Pregnant Women, which repoaedmmol increase in fasting
glucose increasing the risk for shoulder dystcmBaGQw.

Fetal macrosomia can be caused by irregularitiematernal postprandial
blood glucose levels and increased insulin releasig pregnancy, especially in the
second and third trimesters. The Hyperglycemia Adderse Pregnancy Outcomes
(HAPO) study discovered a consistent link betweertermal glucose and newborn
weight gain. Treatment of gestational diabetes itnsll(GDM) was successful in
lowering the incidence of macrosomia, preeclampsiad shoulder dystocia,
according to Falavigne et al. 2682 For pregnant women with pre-gestational
diabetes mellitus or GDM, the risk of fetal macnms® should be recognized
throughout prenatal treatment. One study showedghehi risk of delivering
macrosomic babies in women who had untreated dordegestational diabetes, in
case gestational diabetes is not diagnosed ancegudastly not treated, risk of

begetting macrosomic babies increases to 20 péfcent

Weight gain during pregnancy. Studies have shown the strong corelation between

weight gained during pregnancy and macrosomic kadel chances of giving birth
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to a macrosomic baby in mothers with6 kg weight gain during pregnancy were 11
times higher than normal weight gain. Similar reswere reported in another study
which showed that chances of macrosomia with metheno gained more than
>16kg was10.2 times greater than mothers who gaing@kg®®. Pregnant women
who gained too much weight had a nearly 2.5-folcreased risk of hypertensive
disorders of pregnancy and a 2.7-fold increasdd afspreeclampsia, according to
research. Usta et al., showed that gestationalhivgjgin was considerably more in
macrosomia group as compared to control and weggim of 12 kg during the
pregnancy, increased the risk of fetal macrosomia.b fold'. Maternal weight gain
above 16 kg during pregnancy was found to be afaistor by Nkwabong et al which
could also indicate that increase in nutritionahke during pregnancy may pose as a

risk factor for macrosomfa

History of macrosomic births: Previous history of macrosomic births exertsrargj
influence on the current pregnancy. According teesearch, the chances of giving
birth to a macrosomic infant were 7 times highemiams who had previously given
birth to a macrosomic baby than in women who hadenegiven birth to a
macrosomic bably Women who had previously had macrosomic babiesahlaigher
chance of having another macrosomic baby which shthat previous history of
macrosomic baby birth poses as a significant risk macrosomic babies in

subsequent pregnanciés

Maternal age: The association of macrosomia with maternal age also evident in
this study; the odds of delivering macrosomic bstiig mothers aged30kg during
pregnancy were 2.6 times greater than those frohen® aged 80years. It was

supported by various researchers. Said and Mamorted the significance of
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maternal age ranging from 30 to $ars in prediction of macrosorfiaA report
from United Kingdom observed a 40% increase in charof having macrosomic
babies in women between 35 and 39 years as compar@sl years old mothers as
well as 20% increase in risk for over 40 years miothers. Studies in Turkey also
reported similar observations, that maternal ageal85 years increases chances of
fetal macrosomia by 3 times. These results proaé Muaternal age is an important
risk factor for fetal macrosomia. It might be ditied to the fact that changes in
metabolism result with an increase in age, and baehand endocrine factors, may
result in higher fetal growth rates leading to @ase in macrosomic births in older
womeri. A 2-3-fold elevated risk of macrosomia in womeithwhigher age was

reported by a study conducted

Parity: Parity is also considered as predictor of fetal nos@mia and and researchers
have shown the corelation between parity and maaon@d births. Approximately
70% multiparity rate was observed in macrosomiaigto A multiparity rate of 64%
was observed in mothers with macrosomic newbormuisignificant high parity was
observed in macrosomia group as compared to cehtMultiparity has an effect on
the occurrence of macrosomia, according to ouiirigel In fact, women with parity 3
were more likely than those with parity 3 to havacnosomic babies. This might be

because birth weight increases with parity in éi@e mothé?.

Sex of the newborn Macrosomia was found to be more common among s&te

than female?.

Gestational age: Gestational age at delivery exerts an effect oveld@ment of
macrosomia, Post-term delivery has been termedris& &actor [for development of

fetal macrosomfi.
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A study by Malik et al reported that mothers oldlean 35 years hadmore
macrosomic babies than those mothers who were WBilgears of age. They also
showed the relation between educational level ef mother with occurrence of
macrosomia. Moreover, mothers belonging to highraita of society were reported to
have higher chances of giving birth to macrosonabiés than mothers belonging to
lower socioeconomic group. However, this correlatdd macrosomia with mother's
age, education and occupation was found to shdie Btatistical significance. It
showed an increase in occurrence of of macrosohtie8%) in diabetic mothers as
compared to nondiabetic mothers (0.7%). Non anemothers showed increase in

occurrence of macrosomic babies than anemic mdéthers

3.5MACROSOMIA RELATED COMPLICATIONS IN MOTHERS

Infection, postpartum hemorrhage, protracted labmt degree perineal rips,
cesarean birth, anesthetic mishaps, and thrombdemleeents are normally
conditions associated with fetal macroscinMohhemmadbeigi et al., also reported
association of macrosomia with complications likeolpnged labor, labor
augmentation with oxytocin, cesarean delivery, padtim hemorrhage, infection,
3% and ﬁh—degree perineal tears, thromboembolic events,aamedthetic accidents.
Several complications occur during the deliveryaahacrosomic baby, for example
complications in vaginal birth occur when the babgbnormally larg€. Along with
chances of prolonged labor , where there is a bitisgiof fetus getting stuck
resulting in the necessity for instrument to phk tbaby out or emergency cesarean
section. The danger of laceration and tear of thginal tissue during delivery is
higher than when the infant is of normal size, Hr@lmuscle between the vagina and

the anus may tear (perineal tear). There's alsosailmlity of uterine atony. Heavy
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bleeding and postpartum hemorrhage can occur ititbene muscle fails to contract
correctly.

Postpartum hemorrhage and genital tract damageatsayoccur. Moreover,
in case of mothers with a previous history of ceaarsection, risk of uterus tear along
the scar line of the previous surgery is hidghern a study by Said et al., 56.3 % of
mothers in the macrosomic group were associated miihimum one complication.
Whereas only 38.8 % of mothers in the control grebpwed any (p <0.05). Most
general complications reported included prolongatiot (27.2 %), 2nd degree
perineal tears (22.3 %) and post-partum hemorriB&1) (17.5 %). PPH was five
times more frequent in mothers who had macrosoraliiels than in controls. PPH
was caused by uterine atony, perineal tears, aghatrupture. In the macrosomia
group, three women experienced shoulder dystoaid, two moms experienced
uterine rupture (1.9 percent). In the macrosomiaugy there was one maternal
fatality; the cause of death was uterine atonyds$ observed in a study by Nazafian
et al., that maternal problems like uterine atof$%), cervix/vaginal laceration
(4.9%), and uterine rapture (0.4%) had a considerzorrelation with macrosontta
Prolonged labor: Women bearing macrosomic infants had longer labansl the
chance of miscarriage increases as the baby'svigiht rises. The first and second
stages of labor are both lengthier in macrosonegpancies than in non macrosomic
pregnancies, and descent of baby may stop in thendestage as a result of
macrosomia. When delivering a macrosomic infantgiveig more than 4,500 g,
primigravidae had a greater risk of protracted fabiean multiparous women.
Maternal problems such as surgical delivery andpaostum haemorrhage might be

exacerbated by prolonged labor caused by macrodbmia
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Risk of emergency Caesarean sectioWith growing macrosomia, the manner of
delivery changes dramatically. Macrosomic babiegeha greater rate of vaginal
operative birth and cesarean section (CS). Tla frcentage of CS in newborns
weighing less than 4,000 grams varies significabndyween studies, ranging from 14
percent to 44 percent. The chances of CS incredheawise in birth weight and the
odds of vaginal delivery aided by instrument reduagth an increase in birth weight.
This increase in the risks of CS has been repdrnbed various countries and in ethnic
groups, with the odds being considerably high fdmjparous mothéf. Thirteen
studies evaluated the risk of an emergency CS kresamia-affected pregnancies to
those without it, with ten of them comparing datanf 8 581 904 non-macrosomic
pregnancies to 1 265 929 pregnancies with BW > 4d@ pregnancies with BW >
4000 g, the pooled summary OR for emergency CSa& (95 percent Cl, 1.80—
2.18). Meta-analysis from eight studies which enpassed 22611 macrosomic
neonates with BW #500g, compared to 842794 without macrosomia, showed
increase in the chances of emergency CS by 2.8*didr babies weighing 4K or
more, the emergency CS rate is 45% and the instiahéelivery rate 1993.
Post-partum haemorrhage After the delivery of macrosomic infants, postpar
haemorrhage (PPH) is more common, and the risleasas with increasing birth
weight. This can either be attributed to large babyther factors such as protracted
labor, labor induction, surgical vaginal deliventerine atony, and perineal te&rs
Higher chances of PPH in pregnancies with macrosdmave been reported in 11
studies. Nine among these carried out the anatlysislifferences between960844
non-macrosomic pregnancies and4R965 pregnancies with BW 4000g. In
pregnancies with a BW > 4000 g, OR for PPH was.23®ilarly, a meta-analysis of

data from eight trials that included 182 276 maonois newborns with a BW > 4500
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g compared to 7 508 373 without macrosomia fouiad tie risk of PPH (postpartum
haemorrhage) was raised 3-fdid

Perineal trauma: In situations of macrosomia, the incidence of meal tears
increases 1.5- to 2-fold. Some researchers claanttie risk of large perineal tears
increases with birth weight, however this has heémted. Asian, Filipino, and Indian
women appear to be at a greater risk than Caucasaren, which might be related
to variations in body shape and differences incstme of perineum. Major perineal
damage, such as a third- or fourth-degree ruptae,result in substantial long-term
anal incontinence, lowering a woman's quality f&fi There were eight research that
looked at the link between macrosomia and obstatrad sphincter damage (OASIS).
The pooled OR was 1.91 in seven trials, with 683 I#egnancies without
macrosomia compared to 68 837 with BW > 4000 g. Mthe prevalence of OASIS
was examined between 221 850 non-macrosomic pregsaand 5183 with severe
macrosomia in the same study, there was a 2.5higlier risk. Due to a higher head
circumference (HC), extended labor, and difficwdtigery, birth weights more than 4

kg increase the risk of perineal damage, partitutaird- and fourth-degree rips

Anal incontinence Anal incontinence poses as a cause of traumaeagidl problem,
though vaginal delivery has been identified to e principal cause, macrosomia has
been identified as a risk factor for anal sphingeoblem. Moreover, shoulder
dystocia associated with macrosomic infants resultperineal and anal sphincter

damage. Anal sphincter injury has a significané ialmaternal fecal incontinerice

Vaginal prolapse Macrosomic babies may also damage the fascigiastsp of the
pelvic floor resulting in damage of pelvic and podal nerves, leading to vaginal

prolapsé.
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3.6 MACROSOMIA RELATED COMPLICATIONS IN INFANTS

Macrosomic fetuses had higher chances of developiegnatal hypoxia,
meconium aspiration, clavicular fracture, brachiéxus damage, and shoulder
dystocia, according to the American College of @bgtians and Gynecologists
(ACOG) practice bulletin. Additionally, prior st have found that macrosomic
babies are more likely to acquire hypertension sitpeand type 2 diabetes later in
life'®. Similar observations were reported by other neseas. Macrosomia results in
complications in infants like shoulder dystociaadirial plexus injury, skeletal
injuries, meconium aspiration, prenatal asphyxigpdglycemia, and fetal death as
well as have higher chances of deveoping of typkaBetes mellitus, hypertension,
and obesity at older alfe Polycythemia and hypocalcemia are observed in
macrosomic babies born to diabetic motff¢Said et al., 2016). A policy of cesarean
section for fetuses over 4500 g has been advodayedarious researchers. But
increase in cesarean section rate may not resaltdiecrease in trauma and asphyxia
of macrosomic babies. Though induction of laborobefterm has been advocated, it
is beset with its own share of comorbiditiesn a study by Said et al., it was
observed that complications in infants were moegdient in the macrosomic group
(44.3 %) compared to the controlp <0.05). Hypoglycemia (22.7%), respiratory
distress (16.5%), birth asphyxia (14.4%), and @glitrauma were the most frequent
newborn problems in the macrosomic group (14.4%} Macrosomia group had a
substantially greater mortality rate than the aalst(p0.05). Stillbirth (6 cases and 1
control) and birth asphyxia were the most commarsea of death among the cases.
Three of the twelve macrosomic newborns that diea hdiabetes moms.
Cephalhematoma and fractures (5.7 percent) wenmds¢ frequent injuries, followed

by nerve palsy (3.1 percent ). Hypoglycemia wasplexl to be more predominant in
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the macrosomic group compared to the controls (22.%6.9 %) and occurred within
6 h of deliveryin 96 % cases. It was also more degq in infants born to mothers
without diabetes mellitus (23.5 %) compared to ¢hdmrn to diabetic mothers
(16.6 %); however, the difference was not signiftog@-value 0.75°.

Preterm Birth . There is a risk of preterm birth due to early ictttan of labor before
39 weeks and premature rupture of membranes. [Resgkiing all required measures
prior to inducing early labor, babies are still regk of problems associated with
preterm, such as breathing and feeding problenfection, jaundice, and neonatal
intensive care unit hospitalizati®n

Shoulder Dystocia and Erb's PalsyShoulder dystocia, which is related with birth
trauma, is one of the most severe consequenceagnial delivery in macrosomic
infants. The risk of delivery trauma is 6 timeshegin newborns weighing 4,500 g or
more, and the risk of brachial plexus damage ighbu20 times greater when the
birth weight is above 4,500 . Risk of shoulder dystocia in macrosomic pregiesc
were reported by 10 studies, as compared to nooimls. Eight of these analysed
data between 34900 non-macrosomic pregnancies andt89 pregnancies with BW
>4000gand reported an OR for shoulder dystocia in pregiea with BW >000g

to be 9.54 Additionally, meta-analysis of data oi#d from six reports which
analysed 5757 macrosomic neonates with B¥660g, compared to 24889 without
macrosomia, showed an increase of 15-fold, in tieces of occurrence of shoulder
dystocid™.

Shoulder dystocia is responsible for long term dgenia the infants. Average risk of
shoulder dystocia is 1.4 percent generally in itfabut when the birth weight is more
than 4500 g, the risk ranges from 9 to 24 perdemias found to be 14.3 percent for

non-diabetic newborns weighing 4500-4750 g and Zietcent for newborns
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weighing 4750-5000 g. Shoulder dystocia was foun@3% of babies with birth
weights between 4500 and 4750 g and 29% of thodebiih weights between 4750
and 5000 g in vacuum- or forceps-assisted delig8rie

In Caucasians prevalence o of shoulder dystocigesaties between 0.58%
and 0.70%. It also appears to vary with ethniaitith an incidence of only 0.3% in
the Chinese population.4 It has been reported stamly in the literature that the risk
of shoulder dystocia escalates with increasinghbiveight.4,6,23,24 However, the
incidence of shoulder dystocia in different birtkight groups varies widely between
studies. In a recent study in Norway,24 the incigewas approximately 1%, 2%, 4%,
and 6% for birth weights of 4,000-4,199 g, 4,20899,9, 4,400-4,599 g, and $4,600
g, respectively, whereas another study reporteth@dence of over 20% when the
birth weight was above 4,500 g. Nevertheless, teespich an association, half or
even more of the births complicated by shouldetatya occur in babies with a birth
weight less than 4,000%
Hypoglycemia at Birth. It is one of the most frequently occurring comations
arising in infants due to macrosomia at birth. fises as a result of the fetus's
hyperinsulinemia in reaction to maternal hypergiyeein gestation. Hypoglycemia
can cause more significant consequences, suchvaseseentral nervous system and
cardiac problems. Neurologic damage resulting inntale retardation, recurrent
seizure activity, developmental delay, and perstgnploblems are among the most
serious long-term consequences. Meshari et alortegh a rise in hyperbilrubinemia
and hypoglycemia were observed in macrosomic basi€&DM mothers. The risk of
newborn hypoglycemia is greater in heavy babies, @ risk rises as the birth
weight rises. When compared to those of properagiestal age, neonates with a birth

weight of 4,500 g had a seven-fold greater risknebnatal hypoglycemia and it
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increases in mothers with gestational diabétésfants from nondiabetic mothers had
a 2.4% chance of developing neonatal hypoglycemtsgreas those with mothers

who had gestational diabetes reported an incidehbe3%°.

Neonatal Jaundice Prematurity, decreased hepatic conjugation ofrutin, and
increased enterohepatic circulation of bilirubinaasesult of inadequate nutrition are
all possible causes of jaundice. Neonatals with rosmmia have a high oxygen
demand, which leads to increased erythropoiesis evehtually, polycythemia. As a
result, when these cells die, bilirubin (a by pratdef red blood cells) rises, leading in
jaundice.
Childhood Obesity and Metabolic Syndromelt was observed that macrosomic
infants from mothers with gestational diabetes (GDMre heavier as compared to
offsprings from non GDM mothers after approximatglyears of ag@.
Fetal distress

Intrapartum fetal discomfort and meconium in liguas well as the danger of
meconium aspiration, are more common in macrosanfants. Post maturity is
associated with fetal discomfort and liquor stagnifrom meconium, which is
considerably enhanced in macrosomics. In the manomusbabies, however, there
was no increase in the frequency of hypoxia in rews’.
Neonatal mortality: Neonatal mortality is directly associated witltriease in birth
weight and increases rapidly in babre$.5kg. this might be attributed to the
association of macrosomia with longer gestatioritaige and diabetes in the mother
as well as increase in the number of emergency Q& delivery assisted by
instruments followed by occurrence of birth traumawomen with macrosomic

fetus™. Numerous epidemiologic studies have shown andistielationship between
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birth weight and neonatal and infant mortality, dxaVe consistently demonstrated a
reverse J pattern of weight-specific mortality Ihpopulations, where the mortality
rates increase at the extremes of birth weight. @&oed with a normosomic group of
infants with a birth weight of 3,000-3,999 g, babidgth a birth weight .5,000 g had a
2-3-fold increase in risk of neonatal death, and.&-2.0-fold increased risk of
postneonatal and infant mortality, respectivelyctsan association was not identified

in babies with a birth weight of 4,000-4,999 g

However, a recent study by Zhang ef athich included close to 6 million
births from the USA, showed that neonates withrthbweight of 4,500 g also had a
higher early neonatal death rate (OR 1.8), buteth@as no increase in late or
postneonatal death. Early, late, and postneonagathd were all significantly
increased in those weighing $5,000 g, with ORs.4f 6.2, and 2.3, respectively. The
leading cause of early neonatal death in macrostaiies was asphyxia. Sudden
infant death syndrome is another concern for maonis babies, but the current data
are conflicting. The majority of postneonatal dsatported by Zhang et’abere due
to sudden infant death syndrome. Infants with ¢hhiveight $5,000 g have a more
than 2-fold increase in risk. However, such a dedrital effect was not identified in
other studies, and excessive intrauterine growitth(lveight .90th percentile) has

even been shown to have a protective role in suaidant death syndrome.

Obstetric brachial palsy injury (OBPI): A strong corelation between macrosomia
and OBPI has been observed. The typical rate ofl@Bthe obstetric population is

0.5-1.9/1000, with an 18-21-fold higher risk fobles born weighing more than 4.5
kg. 2. Macrosomic children born following should#ystocia had a greater risk of

OBPI than non-macrosomic newborns. Overall, charmfesleveloping OBPI in
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macrosomic infants delivered vaginally is 4-8yChances of permanent injury

attributed to OBPI is about 10%.

According to a study, only 16.7% of OBPI cases smpoeously resolved,
while 27% were permanent and severe (arm unusabléhé rest of one's life) and
56% were permanent and moderate (abduction antomteonfined to less than 30
degreesY. Moreover persistent OBPI has been reported &i»bémes more common

in case of>4.0kg birth weight as compared tods0kgbirth weight.

Birth trauma: This includes brachial plexus and skeletal igsyiand has been
reported to rise in case of overweight births. Bralcplexus injury (BPI) describes
flaccid paresis of an upper part of body due tarratic stretching. The incidence is
different in different countries and is around t&ses per 1,000 live births. Although
damage is temporary, there have been cases of penindamage (5% cases). High
birth weight is the %' most significant risk factor for BPI and resultsa 14-fold
increase in risk. Prevalence of BPI showed an increase with inerdasinfant
weight, 3% of neonates had BPI in the 4,500-5,0@0@ogp and 6.7% in the 5,000 g
group. Chances increase in the presence of bothos@uia and gestational diabetes.
Intensity of BPl among infants weighing >4,000 gswabserved to be more than in
the nonmacrosomic. It is difficult to detect aneévyent congenital BPI because the
two primary risk factors, shoulder dystocia and rnaomia, are not easily
anticipated. Injuries to the bones, skeletal igsrilike BPI, are prevalent in the
context of shoulder dystocia and are linked to liafpies. In macrosomic newborns,

clavicle fracture is five times more likéfy
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Chorioamnionitis: Chorioamnionitis risk shows a slow and steadg visth increase
in birth weight birth with OR of 1.94, 2.17, andi2.for birth weight groups of 4,000—
4,499 g, 4,500-4,999 g, and $5,000 g, respecfitely

Aspiration of meconium: Risk of occurrence of this problem is related to
macrosomia, as reported by several studies. Thegedamses as the baby's birth
weight rises. For newborns weighing 4,000-4,499,500-4,999 g, and.5,000 g, the
ORs are 1.28, 1.65, and 2.61, respectively. Otbsearchers, on the other hand,
concluded that this association was not statiggisignificant™.

Perinatal asphyxia As compared to normosomic babies, the risk ofinpéal
asphyxia in macrosomic newborns is 2—4 times higRerinatal asphyxia increases
dramatically with increasing birth weightthe OR wa8 at birth weights of 4,500—
4,999 g and 10.5 for birth weights of.5,000 g

Low Apgar scores The presence of macrosomia has been linked terlawpgar
scores. Low Apgar scores are more likely the higherbirth weight. Furthermore,
when the delivery is exacerbated by shoulder distdbe chance of a poor Apgar
score is eight times higher in macrosomic inf&hts

Intrauterine fetal death: Macrosomia has been consistently shown to be adsdc
with a 2-3-fold increase in intrauterine fetal deah significantly increased risk of
stillbirth was observed with increase in birth weighe risk rose dramatically with a
birth weight of 5,000 Fetal death rate rose in rmsomic fetuses in both diabetic and
nondiabetic pregnancies, a

though the birth weight limit was different, whigfas4,250 g in nondiabetic women

and 4,000 g in diabetic mothéts
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Long-term complications: Since events during fetal development have a faogunit
influence on the risk for occurrence of diseasesdiults higher birth weight is
associated with development of diseases laterfenlike hypertension, obesity, and
insulin resistance. Alternative reasons, primamjgnetic variables, for the link
between prenatal growth and subsequent ilinesses d&lao been offered. Increased
birth weight has been linked to obesity, insulisiseance, and metabolic syndrome
later in life. When macrosomia and maternal gestatbincide, the risk of developing
metabolic syndrome in infancy is greafé§Boney et al., 2005). Interestingly, high
birth weight has been linked to breast cancer inumber of studies. The most
apparent increase in risk (OR 3.10, 95 percent.£3-17.97) was seen in those with a
relatively high birth weight (4,500 g). This link thought to be mediated in part by
hormonal processes that impact prenatal growth rmachmary gland development

favorably®.

3.7MANAGEMENT OF FETAL MACROSOMIA
Management of labor and vaginal delivery

In the case of suspected fetal macrosomia, the esssntial factor for labor
and delivery is midpelvic surgical vaginal deliverx cesarean birth should be
undertaken for midpelvic arrest of a fetus with gable macrosomia, with the
exception of grave situations. If a cesarean bisthnecessary due to probable
macrosomia, the incision should be large enSufBhatfield et al., 2001). There are
three options for labor management in cases wik of macrosomia, namely

induction of labour, expectant management or electaesarean delivery.
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Induction of labor

Since growth of fetus continues even after 37 weafkpregnancy at 230
g/week induction of labor near term could contr@amsomia and its complications.
But induction of labour should be done keeping ¢hg factors in mind, fetal lung
maturation and a ripe cervix in the mother with shBp score of6. The lung
maturity of fetuses born to diabetes mothers has lieemonstrated to be delayed.
Normally, pulmonary maturation occurs between 3d @b weeks of pregnancy. 99
percent of fetuses are developed by 37 weeks. Uifnge ih a diabetic mother's fetus,
on the other hand, may not develop until 38.5 wedksence of ripe cervix may
result in failure of induction, finally resultingn icesarean section. Current data does
not support induction of labor in term patients hwguspected fetal macrosomia.
Recent studies show that inducing labor more thaublgs the chance of cesarean
birth without lowering the risk of shoulder dystaar neonatal morbidity, however
the findings are skewed by the small sample sizt r@trospective nature of the
studie$®. There are mixed outcomes when it comes to thefitemé labor induction.
According to a Cochrane study and comprehensivéewgvinducing labor for
suspected fetal macrosomia increases the caesdetigery rate without enhancing
neonatal outcomés One study examined the results of individuals where
suspected of having macrosomia before birth vetisose who were not. Even after
adjusting for birth weight and other confoundingtéas, the authors discovered that
the likelihood of cesarean delivery was signifitanin pregnancies where

macrosomia was suspected and this is attributéalltwe of induction method&
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Elective Caesarean Section
Many studies recommend that patients who are stexpecf having a

macrosomic baby, particularly those with GDM, instdependent diabetes, and a
previous high-birth-weight baby, have a caesareatian to avoid maternal and fetal
delivery stress. Unfortunately, methods for caltoty the fetus's weight are
imprecise. Moreover, the role of caesarean deliverynanaging fetal macrosomia
remains fraught with uncertainties. While the risk birth trauma increases with
greater birth weight when delivered vaginally, @aean delivery decreases, but does
not eliminate, this risk. Furthermore, when anycpme predicted fetal weight is
uncertain, randomized clinical trial findings hawet proven the therapeutic efficacy
of preventive caesarean birth. Large cohort ance-castrol studies show that
allowing a labor trial for an estimated fetal weigii greater over 4,000 g is safe.
Nonetheless, the findings of these studies, as a®lpublished cost-effectiveness
statistics, do not justify prophylactic caesareaelivéry for suspected fetal
macrosomia with estimated weights of less thanGb@0while other experts believe

that it may be necessary in rare cdes

To avoid birth trauma and labor dystocia, an electiaesarean delivery has
been recommended in cases of suspected fetal mateosWhen having a trial of
labor, the majority of babies and mothers have sitipe result, but 3,700 women
with an estimated fetal weight of 4,500 g would chée have an elective caesarean
birth to avoid one incidence of lifelong brachidxus damage. During counselling
about mode of delivery, patient's obstetric histdapour progress, and any proof of
fetopelvic disproportion needs to be considé&teBecause it is difficult to anticipate
macrosomia and most women who have a trial of ldlawe a positive outcome, a
huge number of needless caesarean sections wou&lbeed to avoid a single poor
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outcome in a pregnancy complicated by suspectedl feicrosomia. It was estimated
that to prevent one permanent brachial plexusynjsy700 women with an estimated
fetal weight of 4,500 g would have to undergo ceema Hence elective caesarean

section for suspected macrosomia alone is difficuiupport’.

Management of the Neonate

Congenital malformations (congenital heart defeicéssheoesophageal fistula,
and central nervous system abnormalities) and elglitrauma are of greater concern
in neonates with a diabetic mother. They shouldlbsely monitored and assessed for
hypoglycemia, polycythemia, hyperbilirubinemia, amdectrolyte abnormalities.
Level of glucose in blood, needs to be checkediwithh of life, hourly for the next
6-8 h. Oral feeding, ideally breast feeding, isiael#, and when that is not enough, an

intravenous infusion needs to be administered.

Clinical intervention

There areno reports on clinical interventions for macrosormgatment although in
case of mothers with GDM, one study observed effdéchsulin and results showed
that the addition of insulin may be instrumentalrgating early macrosomia (between
29 and 33 weeks of gestation). The research pgaatits who received insulin in
addition to dietary management had a lower charideaving a baby with a birth

weight greater than the 90th percentile, droppingif45 percent to 13 percent.
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3.8 NEEDOF STUDY

Fetal macrosomia is a rising concern in most dguetpnations, and it adds to
illness, death, and disability on a global scailénee directly or indirectly. The causes
of macrosomia are complicated and poorly understdbe study's main goal is to
determine the incidence, causes, maternal and gtefinoutcome in foetal
macrosomia. Hence in our current work all the wordelivering macrosomia babies
at labor room at KAHER's Dr Prabhakar Kore ChatéaHospital, Belagavi were
studied for risk factors associated with macrosomehs as well as maternal and

perinatal outcome of this condition.
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4.1 MATERIALSAND METHODS

4.1 STUDY DESIGN

The present study was a hospital based observhatgindy to evaluate
maternal and perinatal outcome associated with @saania and the risk factors
associated with macrosomia. This study was conduateKAHER’s Dr. Prabhakar
Kore Hospital, Belagavi for a period of 12 montbBsita was collected from women
who delivered macrosomia babies and had been ieidmbout the study's purpose.
Patients who expressed an interest in taking parthe trial were enrolled after
signing a written informed consent form.
42 STUDY SETTING

The study was conducted at the Department of @lesteind Gynaecology of
KAHER'’s Dr. Prabhakar Kore Charitable Hospital, &gdvi, Karnataka. The hospital
is a clinical training facility that provides frdealth care to the underprivileged in
basic specialties. KAHER’s Dr. Prabhakar Kore Clahie Hospital is recognized by
the Medical Council of India, and Government of Galang with industries in

Maharashtra and Karnataka.

4.3 STUDY PERIOD

The study was conducted for a period of lyear&madonths (from January,
2020 to june, 2021). The study period included lemeot of participants and data
collection followed by analysis and reporting.
44 STUDY POPULATION

The study population consisted of women delivenmgcrosomia babies at

labour labour room at the Department of Obstetied Gynecology, KAHER'’S Dr.
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Prabhakar Kore Hospital, Belagavi during the stpdyiod fulfilling the inclusion
criteria and consenting to participate in the study
45 SAMPLE SIZE

Sample size was obtained by the formula:

n= Z?pg/cf

Where:
n = sample size
Z = 1.96 corresponding to 95% confidence interval
p = proportion of participants (19% for this study)
g= 100-p

d = margin of error set at 5%

The minimum sample size was calculated to be 108.

During the study period of one year, it was notsfiae to achieve this number
from cases presented to the department. As amaliee, all cases presented to the
labor room and meeting the inclusion and exclusriteria were considered.

46 SAMPLING METHODS

Universal sampling method was adopted for thisystud

4.7 SELECTION CRITERIA

4.7.1 Inclusion criteria:

» Gestational age has been confirmed by 1st trimefitaisound

» Fetal macrosomia diagnosed by ultrasound (abdomamumference and

estimated fetal weight [AC > 8(percentile or EFW >90%]
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4.7.2 Exclusion criteria:
* Multiple pregnancies

* Foetal malformations

48 DATA COLLECTION AND SAMPLING TECHNIQUES

Data was collected conveniently among the eligibtanen participating in
the study. Eligibility was sought by checking thdiles for the diagnoses. The
participants were interviewed and a pre-designedtistred questionnaire was used to
collect information after taking informed consenbri the women delivering
macrosomia babies. Data on newborn children wagatetl from clinical records.
Relevant biochemical investigations were carriedesoploying routine methods.
Details of data collected are as follows:
4.8.1 Socio-demogr aphic characteristicsand history

Data on socio-demographic like maternal age, odeumamarital status,
educational status of the mother, family size, ptalsexercise in a day, pregnancy
intervals in years, pre-pregnant body mass indeMI(Btotal weight gain during
pregnancy were obtained via interview. Obstetrgtdry including gravida, parity,
living, abortion (spontaneous/induced), still bighd gestational age were recorded

on the pre-designed proforma.

Information of risk factors was also obtained frdmstory of the patients,

which included:

 Age
* Parity
* Weight gain during pregnancy

* Pre-pregnancy BMI
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* Previous history of macrosomia
» Gestational age at delivery
* Anemia during pregnancy
» Diabetes during pregnancy
* Hypertension during pregnancy
4.8.2 Clinical investigations
Data on patient's VCTC, Hepatitis B surface antig¢tBsAg), blood
group/Rh typing, haemoglobin levels, routine andrescopic examination of urine,
peripheral smear, pregnancy induced hypertensitif) (Profile, DIPSI and thyroid
profiles were collected and recorded.
Findings of obstetric ultrasound for crown rumpd#n gestational age in weeks,
expected date of delivery (EDD) and corrected EDfenalso recorded.
4.8.3 Delivery related details
Details on mode of delivery either normal vaginalivkery (spontaneous
vaginal delivery, assisted breech delivery, vacuextraction, forceps delivery) or
Caesarean delivery (elective or emergency) weredniotthe questionnaire.
4.8.4 M ater nal complications during delivery
Information on presence of absence of complicatiehsing delivery
including postpartum hemorrhage, prolonged labuatetine rupture, ® degree tear,
shoulder dystocia, NICU admissions and maternahdeare recorded.
4.8.5 Neonatal characteristics
Data on neonatal characteristics such as birth Meideight, head

circumference, gender of neonate (male or femade® wecorded.
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4.8.6 Neonatal complications by mode of delivery

Complications seen in the new-born either by vdgidalivery or by
Caesarean delivery were obtained via questionndesrameters such as death,
hypoglycaemia, polycythaemia, birth trauma, birfiplayxia and respiratory distress

were included under neonatal complications arisimg to macrosomia.

49 FOLLOW UP

Participants of the study were followed up afteliviery to evaluate possible
development of complications.
410 STATISTICAL ANALYSIS

Analysis of collected data was done using deseepitatistics since the study
was an observational study. The data obtained wdsdcand entered into Microsoft
Excel Worksheet. Statistical Package for the SoB@ences (SPSS) for Windows
version 20.0 was employed for statistical analgsid interpretation of collected data.

Continuous quantitative variables were represehyechean + SD (minimum,
maximum). Data was divided into two groups with respect totaie qualitative
characteristic for comparison. Krushal-Wallis onayvanalysis of variance was used
to compare distribution between the groups andgme post treatment measures.
Discrete variables were represented by median +uSiDg non-parametric tests.
Categorical data were expressed in terms of fregjeerand percentages. Chi-square
test was used to measure the strength of assogatietween the categorical data
including outcomes, clinical and demographic chiamstics. Suitable graphs were
used to depict the comparisons. Probability val(ips values) of <0.05 at 95%

confidence interval were considered to be stasilyicignificant.
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411 ETHICAL ISSUE AND ETHICAL CLEARANCE

An informed consent was given by each participaseld on the participant’s
full understanding of the methods, including itsu@cteristics, actions, and possible
risks and benefits. The participants’ consent wagyst and obtained after adequate
information about all aspects covered by the stiying the process of obtaining
consent, the rights to decline participation owithdraw participation at any time of
the study should they wish to do so, were emphdsinédormation regarding privacy
and confidentiality of the patient was providedt was also ensured that the

participants were educated about warning signdtzendeed for follow- ups.

Ethical clearance for this study was obtained fitbm Institutional Ethics and
Research Committee, KAHER'’s Dr. Prabhakar Kore litagBelagavi, Karnataka in

prescribed format.
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5.RESULTS

5.1 Recruitment of study participants

The total number of mothers screened were 118, ré wecluded as 5 had
twins with macrosomia and 2 had anamolous babies.tdtal number of participants
enrolled for this study was 111. The age of theéigpants ranged from 19 years to 39

years with mean maternal age 27.03 £ 3.97 years.

5.2 Distribution of study participants based on age and obstetrics parameters

The distribution of study participants based on agd obstetric parameters
has been given in Table 1.

Table 1. Distribution of study participants based on age alpstetric parameters

No. of study | % of study
SI.No | Parameter Subgroup
participants | population
19-20 years 05 4.5%
1 Age 21-29 years 75 67.6%
30-39 years 31 27.9%
(1) Age

Maximum number of women who delivered macrosomibidsmwere in the
age group of 21-29 years (67.6%; n=57), followedthy age group of 30-39 years
(28%; n=31). The least number of women were indge group of 19-20 years

(4.5%; n=5) (Figure 1).
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Figure 1: Distribution of women with macrosomia based on afgetudy participants

<=20yrs
4%

>=30 yrs
28%

21-29 yrs
68%

(2) Gravida
Primigravida 37 33.3%
2 Gravida Multigravide 71 64%
Grand multigravida 03 2.7%

Maximum number of study participants were multigdav(64%; n= 71). 33%
of the participants were primigravida (n=37) andyothree women were grand
multigravida (2.7%) (Figure 2).

Figure 2: Distribution of women with macrosomia based on gfav

3%

® PRIMIGRAVIDA = MULTIGRAVIDA = GRAND MULTIGRAVIDA
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(3) Gestational age

Preterm (35 to 36 wks 6 days 29 26.1%
Term (37 to 39 wks 6 day 79 71.2%
Gestational
3 Post datism (40 to 41 wks 6
age 03 2.7%
days)
Post term (> 42 wks) 0 0%

Maximum proportion of study participants (71.7%)rezd the pregnancy to
full-term (37 weeks-39 weeks 6 days). 26% of thensn with macrosomia babies
had preterm deliveries (35 weeks to 36 weeks 6)dapsl 2.7% of the study
population has deliveries post-due date (40 weelkkltweeks 6 days). None of the
study participants

had post-term deliveries (Figure 3).

= Preterm = Term = Postterm

Figure 3: Distribution of women with macrosomia based on gigstal age

Page 46




Reaults

5.3 Physical characteristics of the participants

his data was collected from the records of theep#i during first trimester,
40.5% (n=45) were observed to be overweight (BML6122.9). Pre-pregnant weight
(BMI) of 45% (n=50) of the study participants wasthe normal range (< 17.5). Ten
study participants were in the obese range (9%is Tridicated that proportion of
overweight and obese women with macrosomia babi@s migher (Table 2 and
Figure 4).

Table 2: Distribution of study participants based on weight

No. of study | % of study
SI.No Parameter Subgroup
participants | population
Normal weight
50 45 %
(BMI < 17.5)
Overweight
Pre-pregnant (BMI between 17.6 to 45 40. 54%
1
BMI 22.99)
Obese
(BMI between 23 to 10 9.1%
27.99)
50 kg-80 kg 75 67.6%
Weight at
2 81 kc-89 kc 32 28.8¥%
delivery
90 kg-99 kg 4 3.6%
Weight gain 5 kg-10 kg 45 40.5%
3 during 10 kg-15 kg 56 50.4%
pregnancy 16 kg-20 kg 10 9.1%
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67.6% of the women weighed between 50-80 kg dudiglgvery and 28, 2%
registered weights between 81-89 kgs at delivehe Proportion of women with
weights between 90-99 kgs was 3.6% (Table 2).

Weight gain during pregnancy for 50.4% of the styabrticipants was
between 1-15 kg. 40% of the study participants eib-10 kgs of weight during
pregnancy. Around 9% of the women gained >16 kgndupregnancy (Table 2 and

Figure 5).

% study participants
iy H w (9] (9] Ul (0]
[e0] (o] o [ N w H

~
~

Normal weight Over weight/Obese

Pre Pregnant weight
Axis Title

Figure 4: Distribution of women based on pre-pregnant weight
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Nl

m 5-10KG = 10-15KG = 16-20KG

Figure 5. Weight gain during pregnancy of women with macrosobabies

5.4 Medical history of study participants

Majority of the study participants (40.5%) reportéidbetes mellitus in the
history, followed by hypertension (11%). 28% of thieidy participants reported a
previous history of macrosomia. Anemia (8%), hypobidism (13.5%) and
hyperthyroidism (1%) were some of the other regbmeedical conditions in the
patients’ past history (Table 3 and Figure 6).

Among the 45 study participants with diabetes aslioa¢ history, 62.2%
(n=28) had gestational diabetes, 11 (24%) repooeglt diabetes mellitus and 6
women (13%) had impaired glucose tolerance (Tahl&@7% of the patients were
screened for diabetes by the Diabetes in Pregn&tagy Group of India (DIPSI)
method, 42.2% were screened by the oral glucossaiute test (OGTT) and 8.9%

were detected as diabetics by HbAlc levels.
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Of these diabetics group 15 (33.3%) of the pamrtiotp required insulin and

rest of them were on medical nutritional therapypdticipants had uncontrolled

sugars inspite of using insulin

Among the 15 participants who reported hypertengigoast medical history,

13 (87%) had gestational hypertension, with 1 woiiarn%) each reporting mild and

severe pre-eclampsia (Table 3).

Table 3: Medical history of study participants

No. of study | % of study
S.No History Subcategory
participants | population
45 40.54%
Impaired glucos:
6 5.41%
Diabetes tolerance
1
mellitus Gestational diabetics
28 25.22%
mellitus
Overt diabetics mellitus 11 9.915
Gestational hypertension 13 12.61%
2 Hypertension Mild PE 1 0.9%
Severe PE 1 0.9%
Previous history of macrosomia
3 31 27.9%
4 Anemia 9 8.1%
5 Hypothyroidism 15 13.5%
6 Hyperthyroidism 1 0.9%
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= Diabetics ensive disorders of pregnancy

= Anemia = H/O THYROID DISORDERS

= PREVIUOS H/O MACROSOMIA

Figure 6: Distribution of women with macrosomia babies basedistory
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5.5 Mode of delivery of study participants

Lower segment Cesarean sectia§C6) was the most common mode of delivery
among study participants, with 94 out of the 118%3 study participants delivered
by LSCS and 17 women (15%) with normal vaginal \aeles (Figure 7a). For

vaginal deliveries, instrumental vaginal deliverisre carried out for 4 patients

(24%) (Figure 7b)

[PERCENTA
GE]
M [SES ® Normal

M Vaginal M Instrumental

[PERCENTA
GE]

@) (b)

Figure 7: Distribution of women with macrosomia babies based(a) mode of
delivery and (b) type of vaginal delivery
5.6 Indication for LSCSfor study participants

A total of 94 women delivered via LSCS. PreviousCISSWith macrosomia
was the most common indication of LSCS among theysparticipants, with 30
women (27.92%) reporting previous LSCS (Table 4)isTwas followed by fetal
distress , Cephalopelvic disproportion (CPD) , edilinduction seen in 25.2%,
15.31% , and 13.51% of the women who delivered 8C§& respectively. The other
indications were , previous two LSCS (6.3%), brepresentation (4.2%). The less

common indications for LSCS were delivery on reqU€dMR] (2.1%), precious
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pregnancy (2.1%) uncontrolled diabetics (2.1%),namas (1.06%) and rheumatic

heart disease (1.06%).

Variables

No of subjects (n=111)

Previous LSCS with macrosomia

30(27.92%)

Fetal distres

28(25.22%

Failed induction

15(13.51%)

CPD 17(15.31%)
Previous 2 LSC 6(6.3%
Breech 5(5.3%)
CDMR 3 (3.1%)
Precious pregnancy 3(3.1%)
Uncontrolled diabetics 2 (2.1%)
Anamnios 1 (1.06%)
RHD 1 (1.06%)

5.7 Macrosomia

Distribution of macrosomia based on percentile @gllnas been given in

Figure 9. Maximum number of women delivered wereb@tween 95-97percentile

groups

Association of percentile with delivery outcome

Highest number of babies in all percentile rangesewborn to women with

LSCS, followed by induced labor (Table 4). Mosttbé babies were in the 95-97

percentile groups for all modes of delivery.

Page 53



Reaults

Association of percentile with birth weight

Highest proportion of women had children in weighinetween 3.1-3.6 kg

with more children in the 90-94 percentile group flois weight range. Babies with

birth weight > 4.0 kg were in the > 95 percentiltoup (Table 4). For 2.7-3.0 kg

weight category, there were no babies in the >&8gntile group.

Table 4: Association of percentile with various parameters

Parameter

Per centile range for macr osomia

90 to 94 per centilerange

95 to 97 per centilerange

>08 per centilerange

Delivery outcome N % N % N %
Induced 14 28% 30 60% 6 28%
LSCS 37 39.4% 44 46.8% 13 13.8%
Vaginal delivery 4 23.5% 10 58.8% 3 17.6%
Birth weight range N % N % N %
2.7t0 3kg 8 80% 2 20 0 0%
3.1t0 3.6 kg 27 62.8% 15 34.9% 1 2.3%
3.71t0 3.9 kg 9 18.7% 30 62.5% 9 18.75%
4.0to 4.3 kg 0 0% 4 40% 6 60%
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5.8 Maternal complications

A total of 47 women had maternal complications doe macrosomia.
Postpartum hemorrhage was the most prevalent nateomplication seen in study
participants. Atonic postpartum hemorrhage (PPH) vadoserved in 27 women
(24.32% of total study population) followed by tnaatic PPH, seen in 10 women
(9%), prolonged labour and shoulder dystocia wdyseoved in 18 (16.2%) and 4

(3.6%) of the women respectively. (Figure 8).

H Traumatic PPH
[ Cervical Tear

Lateral vaginal wall tear
H Prolonged labour

o Shoulder dystocia

Figure 8: Distribution of women with macrosomia babies basad maternal

complications
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5.9 Perinatal outcomes

Of the 111 deliveries of babies with macrosomiagtal of 71 babies (64%)
required admission to neonatal ICU. Still birth walsserved in two cases (1.8%),
both of which were macerated still births (MSB)dlie 9). These still birth mothers
are associated with complications like diabetichwncontrolled sugar levels.

One mother had HBA1C of 9 with uncontrolled sugard aassociated
hypertension with BP of 140/90 started on insulinl @ntihypertensives and patient
was induced and delivered vaginally and baby haulldler dystocia which was
managed by McRoberts maneuver and suprapubic peessu

One mother had HBA1C of 9 with uncontrolled sugeasne in labour and
was found to be MSB and insulin has been titrammiing to sugars and delivered

vaginally

2%

® NICU Admissions

® Non-NICU admissions

m Still births

Figure 9: Distribution of cases based on perinatal outcomes
Respiratory distress was the most prevalent palicamplication observed in
this study, with babies of 28 women (25.2%) presgntespiratory distress at birth.

This was followed by hypoglycemia, seen in 26 c§28s8%) and hypocalcemia seen
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in 16 cases (14.7%). There was only a single cabath asphyxia (3.4%) and birth

trauma was not observed in any of the macrosontigebgFigure 10).

30.00 -

25.00 -

20.00 -
15.00 -
10.00 -
5.00 -
0.00 ] .

Birth Respiratory HypoglycemiaHypocalcemia Stillbirth
Asphyxia Distress

% of total study population

Figure 10: Distribution of macrosomia babies based on pealr@mplications
5.10 Indicationsfor NICU admissions (n=71)

Of the 26 preterm macrosomia babies admitted tolNITD cases (14.08% )
were preterm and 10 cases (14.08% )were preteritin respiratory distress and 6
cases (8.4%) of preterm birth with hypoglycemia swabserved. Of the term
deliveries admitted to NICU, 21 babies (29.5%) hespiratory distress, followed by
hypoglycemia with hypocalcaemia 16 (22.53%), hygogimia 7 (9.85%) and one

birth asphyxia (1.4%) (Figure 11).

M Preterm

M Preterm with respiratory distress

m Respiratory distress
Hypocalcemia with Hypoglycemia

B Hypoglycemia with respiratory
distress

Figure 11: Distribution of macrosomia babies based on pealr@mplications
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5.11 Distribution of babies based on birth weight

Maximum babies (48) were observed to be in the eignge of 3.6 kg-3.9
kg (43.2%). 43 babies were in the weight range.bfk§-3.5 kg (38.7%). A total of
10 babies were in the weight range of 4 kg-4.5 tkdy 20 babies were in the weight

range of 2.7 kg-3 kg (9% each) (Figure 12).

9% 9%

39%

<3 kg
3.1-3.5kg
3.6-3.9 kg
>4 kg

43%

Figure 12: Distribution of macrosomia babies based on pealr@mplications

There was correlation between weight estimatedndusicanning and actual
birth weight. During scanning 12.6% of the babiesavestimated to be over 4 kg and
on basis of actual birth weight 9% of the babiesewabove > 4 kg. Similar
correlations were observed for other weight raragegiven in Table 5.

Table 5: Correlation between weights obtained via scanaimgj actual birth weights

of babies
Actual birth weight
Birth weight No. of V\(/rc])r_nlt-:'lnl)scanned estimationsin women
B (n=111)

2.7-3KG 6 (5.4%) 10 (9.0%)
3.1-3.4 KC 39 (35.1% 43 (38.7%
3.5-3.9KG 52 (46.8%) 48 (43.2%)
4KG-4.3kg 14 (12.6%) 10 (9.0%)
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6. DISCUSSION

Macrosomia, defined as newborns with a birth weigl#000 g, has grown
more common as a result of increased maternal tybasi diabetéd Large-baby
pregnancies are linked to a higher risk of diffimd for both the babies and mothers.
Overweight babies can have both acute and long-tewptications, the incidence of
these negative outcomes and associated risk factoch as an increased risk of
neonatal mortality, birth injury, obesity, cardieealar disease, and malignancies
later in life have been extensively investigatedpievious studiés®. The present
study was taken up with the objective to deternmracrosomia associated maternal
and perinatal outcome, and to assess the risk rfacdod incidence of fetal
macrosomia in the study population.

The present study was a hospital based obserahtgindy conducted at
KAHER'’s Dr. Prabhakar Kore Hospital, Belagavi fopariod of 12 months. Data on
demographic and clinical parameters was collectech f111 women who delivered
macrosomia babies in form of detailed proformaraftetaining written consent from
the participants of the study. Patients who exgess interest in taking part in the
trial were enrolled after signing a written infordheonsent form. Statistical tools
were employed to understand the correlation betweanous clinical and
sociodemographic factors with macrosomia and taieghie the risk factors for
macrosomia in Indian women.

The age of the participants ranged from 19 year8%oyears with mean
maternal age 27.03 = 3.97 years. Most of the spalyicipants were multigravida
(64%). Maximum macrosomia babies were born to woagsed between 21-29 years.
In the 30-39 years age group, 37% of women hadasaanic neonates. Maternal age

has been indicated as an independent risk factan&@rosomia with average age of
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29 yeard. in previous studies, which correlates with fimgh of this study.
Metabolic changes occurring in the woman’s bodyhwitcrease in age have been
reported to be important factors for babies borthwiigher birth weighfé>® A
recently published meta-analysis also found that ¢ddds of having macrosomic
babies increases with advanced maternaf‘aged this has been established from

findings of this study.

AUTHORS YEAR MATERNAL AGE
Yi Li et al 2015 29.22 (61%)
Aisha salim said et al 2016 30.11(62%)
Shanshan Wang et al 2020 29 (60%)
Gabkika Bray Madoue et a 2017 32 (58%)
Present study 2020 29 (67%)

Gestational age for highest proportion of macrosob@bies was between 37
weeks to 39 weeks, with > 70% of the woman in gestational age group. In studies
by Terada et al., the gestational age was founttetdhe most important factor
affecting weights of singleton babiésProlonged pregnancy beyond the intended
delivery date has been linked to a higher risk atmsomia, as fetuses gain 150-200
gm each week near tetft?*>°® Macrosomia accounted for 3-10% of post-term
deliveries, with advanced gestational age resuliimga higher birth weigft.
However, in this study, there were no post ternivdaes (> 44 weeks), but 2.7% of
the women delivered post due date (> 40 weeks)clwhs similar to the previous

study. Macrosomia was relatively lower in pre-tdginth in this study.
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AUTHORS YEAR GESTATIONAL AGE
Ai koyanagi et al 2013 40.1+- 2.5
Hong Ju et al 2009 40+ 2.5
Gabkika Bray Madoue et al 2017 41,7+ 2,5
Shanshan Wang et al 2020 39+-2.5
Present study 2020 39+-2.5

Compared to nulliparous women, primiparous and ipalbus women had higher
rates of macrosomia in this study. Since birth Weigcreases with parity, multiparity
has been linked to macrosomia, with rates of macnis 2—3 times greater than
women without this risk factdt®2 Similar findings have been obtained in this study

which established multiparity as one of the factoranacrosomia.

AUTHORS YEAR PARITY
Hong Ju et al 2009 >3
Gabkika Bray Madoue et a 2017 >3
Lili Zhang et al 2020 >2
Present study 2020 >1

There is an important correlation between maten@aght and overall weight
gain during pregnancy with macrosomia. Maternalsaipehas been identified as an
independent risk factor for infant macrosomia inesal studie®>"~>° Pre-gestational
BMI has been shown to influence foetal growfii®* Obese mothers were more

likely to give birth to macrosomic
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Koyanagi et al. found that BMI raised the incidenoé macrosomia

considerably.

AUTHORS YEAR PRE PREGNANT BMI
OVERWEIGHT(10.4%)
Salvatore Alberico et al 2014
OBESE(15,7%)
OVERWEIGHT (8.55%)
YiLietal 2015
OBESE (8.55%)
OVERWEIGHT (11%)
Nianhong Yang et al 2021
OBESE(5%)
OVERWEIGHT (20.9%)
Jimena pereda et al 2020
OBESE (10.7%)
OVERWEIGHT (40.5%)
Present study 2020
OBESE (9.1%)

Increased insulin resistance, which leads to irsg@ahepatic glucose
production and high foetal glucose and insulin emti@tions, may contribute to
macrosomia in pregnant wonfén In 43,705 Norwegian women, Fleten et al.
discovered a direct link between pre-pregnancy Bk birthweight, with a 20.3-g
increase in birthweight for every one-unit rise BMI®® (Fleten). In addition, a
systematic review and meta-analysis of 31 studielsiding 1,443,499 women found
that maternal obesity is linked to foetal overghowtith a greater risk of delivering a
newborn weighing less than 4000 gramsin this study, women in the over-weight
and obese category of pre-pregnant BMI constitthedarger proportion of mothers
with macrosomia babies, making pre-pregnant weight important factor for

predisposition towards macrosomia.
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Maternal weight gain, regardless of pre-pregnankil,Bs a well-known risk
factor for macrosomfa®* In a systematic review and meta-analysis of dverillion
pregnant women, 47% percent had gestational wejgint that exceeded Institute of
Medicine criteria. The report suggested that gestat weight gain greater than
recommended weight guidelines was linked to a higis& of unfavourable mother
and baby outcom&$ In another cohort study on women with gestatiatiabetes, it
was established that weight gain during pregnamtyg maternal pre-pregnancy
weight appear to be major and independent riskofadior macrosomia in women

with gestational diabet&s

AUTHORS YEAR MATER(I\\:QII_I:INEIGHT
Salvatore Alberico et al 2014 A4 KG+ 4
Yl Ll et al 2015 19 KG +-4
Chaoging Tian et al 2015 14 KG +-4
Present study 2020 13KG +-2

The association of gestational weight gain withréased risk for macrosomia
has been also found in a meta-analysis of 15 stutinducted by Tian et &lIn this
study, it was observed that the proposition of womeacrosomia babies increased
with increase in gestational age from 5 kg to 15 wgh 50% of the macrosomia
cases noted for women who gained 10-15 kgs additeight during pregnancy. In
this study, out of 111 macrosomia cases, 10 wonsh dained > 16 kg during
pregnancy. Along with pre-pregnancy weight, gestei weight again appeared to be

a factor for macrosomia in this cohort study.
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Multiparity has an effect on the occurrence of maomia, according to
results obtained in this study. In fact, women vwptrity >3 were four times more
likely than those with parity < 3 to have macrosokids. This could be owing to the
fact that birth weight increases with parity in g@me woman. In their series, Abena
et al. found that having more than five childrerswarisk factdt.

Gestational diabetes mellitus (GDM), defined ascgée intolerance that
begins or manifests during pregnancy, is one of tihest frequent pregnancy
problems, affecting 2—10% of all pregnancies intnited State’s.

GDM prevalence in urban China has risen from 2.8%999 to 8.1 percent in
2010°°. According to several research, offspring of matheith GDM had a higher
risk of neonatal adiposity and childhood obée8ignd women with GDM have a
higher risk of hypertensive problems during pregyan

In a meta-analysis, gestational diabetes was faaroe an independent risk
factor for macrosomia. Because fasting plasma glucose levels rise frarly ¢o late
pregnancy, pre-gestational diabetes carries a rlarggk of macrosomia than
gestational diabetes, according to our findiAgslyperglycemia in the mother causes
hyperglycemia in the fetus, as well as pancreatita bcell hyperplasia and
hyperinsulinism, resulting in fat accumulation aagid foetal growtf{. There was a
link between increased maternal hyperglycemia acéssive newborn obesity in the
HAPO researcht.

Obesity is a known risk factor for both PGD and ®acrosomia, as well as
overweight/obesity at a young age and type 2 déesbat the kids, are known risk
factors for diabetes and an elevated maternal’‘BMIThis could be a vicious cycle,
as obese offspring may pass on an aberrant metadolironment to their children

while they are still in the womB’> According to Hillier et al., an overfed state
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caused by extra glucose or overall calories mayimhghe child's metabolism for an
overfed stat€. In the absence of ongoing environmental stressigselopmental
programming may have an impact on succeeding gemesa resulting in a
generational transfer of obesifyAs a result, it has the potential to prolong eleyf
metabolic problems and obesity.

The prevalence of gestational diabetes in thisystuas 62.2%, greater than
the expected 17% using the updated diagnostic IABRSBteria adopted in 2010.
Diabetes was found in 46.7% percent of the patiesiisg the Diabetes in Pregnancy
Study Group of India (DIPSI) technique, 42.2 petagsing the oral glucose tolerance
test (OGTT), and 8.9 percent using HbAlc valueswBen 2005 and 2015, a review
of the global prevalence of GD revealed that theldi& East and North Africa had
the highest prevalence, with a median estimate2di, followed by Southeast Asia
(11.7%), Western Pacific (11.7%), South and Cenfalerica (11.2%), Africa
(8.9%), and North America and the Caribbean (8.9%jth a median of 5.8%,
Europe had the lowest prevaleffceThe Middle East and North Africa had a median
prevalence of 15.2%, 15.0% in Southeast Asia, 10rB%e Western Pacific, 11.2%
in South and Central America, 7.0% in North Ameracal the Caribbean, and 6.1%
in Europe, according to an update of the previ@wsew that included studies from
2015 to 201&. Previous research has found that considering s@mM
management criteria, such as detecting, diagnosing, treating pregnant women
with GDM using unified methodology and standardtpcol for diabetes screening,
can minimize the chance of developing macrosomieegiancy appropriate
medications and non-pharmaceutical therapies caa bBé recommended to the

patients.
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AUTHORS YEAR DIABETIC
Kamana K C et al 2015 10.1%
Ulla kampmann et al 2015 11.2%
Thomas A Buchanan et al 2015 32.1%
Kaiwei Lee et al 2018 11.5%
Robyn | Lawrence et al 2019 16,2%
H.David mcintyre et al 2020 30.5%
Present study 2020 40.5 %

In this study, 11% of the women had hypertemsas medical history.
Association of hypertensive disorders during pregyawith macrosomia has been
established in previous studiesn Tianjin, China, a cross-sectional study coriddc
on a large cohort of mothers with hypertensive miscs and neonates showed that
maternal hypertension was linked to a two-fold kighisk of delivery of larger
neonate$ This risk is higher for applicable to mothers whimve hypertension along
with gestational diabetes and pre-delivery obesity.

Previous history of macrosomia was found to be larotfactor for
macrosomia in this study with 28% women reportingevious macrosomic baby. In
a cross sectional analytical study, it was fourat the risk of macrosomia was 15
times higher with previous history of macrosoffighis was also confirmed by the
findings of Kamanu et al. who reported that a pyaesihistory of macrosomic baby

delivery was a major risk factor for macrosomiausequent pregnanc]i%s
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AUTHOR YEAR LSCS RATE
Yi Li et al 2015 82.91%
Jiun How Lim et al 2012 54%
Sahruh Turkmen et al 2018 28%
Mahin Najafian et al 2012 86%
Present study 2020 855

Maternal complications such as postpartum hemgeh@PH), perineal
trauma, and neonatal complications such as shouwgstocia, obstetric brachial
plexus injury (OBPI), birth fracture of the humeras clavicle, and birth asphyxia
have been linked to fetal macrosomia in previouslisg**>3%% In this study,
majority of the women underwent LSCS for deliveacrosomia is linked to a
greater rate of Caesarean section deliveries (tagceften as the control group) and
birth canal lacerations during vaginal deliVA? (Gabkika, Voldner) This was
validated in this study, with an 84% Caesareanaecate against 16% in the vaginal
group. With rising birth weight, the chance of Garean section increases, whereas
the proportion of vaginal instrumental deliveriemm*®. The higher Caesarean
section rate has been observed in a variety oftdesnand ethnic groups, with the
odds being especially high for primiparous. Simflading has been observed in this
study also.

Along with increased incidence of LSCS, severakpttomplications such as
atonic postpartum hemorrhage (PPH) in 27 womer8g24.of total study population)
followed by traumatic PPH, seen in 10 women (9%jvical tear, lateral vaginal wall

tear, prolonged labour and shoulder dystocia weseed in the study population.
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Since macrosomia is most typically identified dgriatypical labour, maternal
problems related to macrosomia may arise duringrgemey CS. As a result, the
foetal head is already fully engaged at the tim&S€S. This gives rise to PPH. In
this study, PPH was the most prevalent maternal ptioation arising due to
macrosomia. Macrosomia is further complicated bif BBe uterine atony and genital
lacerations. Out of 27 women who had atonic PPHielé/ered vaginally 21 women
delivered by LSCS out of which 20 participants rieggh additional uterotonics like
methergin and carboprost and 6 patients are mdnagk haymans sutures and 3
were managed with Blynch.

In traumatic PPH group out of 10 women 4 had cahtears and 4 had lateral
vaginal wall tear 2 had both cervical and lateesdinal wall tears.

Out of 37 participants who had PPH around 15 pttigequired blood
transfusion.

However, PPH can be adequately controlled by mietisly following the
WHO guidelines

Shoulder dystocia, which is linked to bittauma, is one of the most

significant consequences of vaginal delivery in rmaomic newborns. According to
current research, having a larger baby increasestiance of shoulder dystocia and
irreversible brachial plexus injury. Shoulder dystooccurred in 3.6% of the cases in
this study, which is lower to the 10.5% described Esakoff et af® or 9.6%
described by Alsammani et al. 2612 According to Langer et al., 76% of
occurrences of shoulder dystocia can be avoiddfeifrate of CS is increased by
2.695. However, because most macrosomic newborns agaakad retrospectively,
this finding is difficult to put into effect. Inc&hce of shoulder dystocia due to

macrosomia be reduced by accurate clinically omigimical estimation of foetal
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weight prior to delivery. Out of 4 participants whad shoulder dystocia their birth
weights are ranging between 3.8 kg -4.2kg and these managed by McRoberts
maneuver and suprapubic pressure. out of whichwawelUD and 1 baby has been

shifted to NICU i/v/o grunting and other 2 babies with mother none of the babies

had injuries
AUTHOR YEAR SHOULDER DYSTOCIA
Katherine A volpe et al 2012 2%
Brett c young et al 2012 3.4%
Meghan G Hill et al 2016 2%
Karin heinonen et al 2020 0.18%
Present study 2020 3.6%

Prolonged labour was observed in 16.2% of the spatficipants as one of
the maternal complications due macrosomia. . Coetpao delivery of non-
macrosomic babies, the first and second stagesbolll are both lengthier in case of
macrosomic pregnancies. In some cases, arrestsoédein the second stage might
has been reported to occur as a result of macraddrithe likelihood of shoulder
dystocia is 1.2 times higher in macrosomic infamésghing more than 4.5 kg when
the second stage lasts longer than 2 hours, asisesre stud$f. The incidence of
prolonged labour with macrosomic babies weighing.% kg is higher in case of
primigravidae as compared to multiparous womeneOihaternal complications like
chance of LSCS and PPH are often associated wittormgged labour Out of 6

participants who had prolonged labour, 4 had ceplpalvic disproportion and 1
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patent had cervical dystocia who underwent LSCS witth weights are ranging
between 3.5-3.8kg and 1 participant had inadequtdrine contractions for which

labour was augmented with oxytocin and patientveedid vaginal by ventouse.

PROLONGED | PERINEAL
AUTHOR YEAR PPH
LANOUR TEARS

J Beta et al 2019 16.2% 20% 22.25
Cheng YK et al 2013 12,1% 21.2% 25.3%
Aisha salim said 2016 19.2% 19.6% 23.2%
Mehan G hill et al 2016 13.6% 25.2% 24.2%
Present study 2020 16.2% 22% 24.3%

Cervical and lateral vaginabrge were noted on 12% of this study
participants. Studies have shown that the incideriqeerineal tears increases 1.5- to
2-fold in case of macrosomia as compared to nor-msaamic deliverie€®® The risk
of serious perineal tears increasing with incredsgt weight has been suggested by
some researchdfgKing 20), but has not been pro¥&nEthnicity plays an important
role in appearance of vaginal tears and AsianpiRih, and Indian women appear to
be at a higher risk compared to Caucasian womethfsrmaternal complication of
macrosomi¥. Differences in body type and perineal architeztpossibly accounts

for this ethnic disparities. Major perineal damagech as a'3or 4" -degree vaginal
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rip, can result in significant long-term anal indoence, lowering a woman's quality
of life. However, none of the participants reporB&ttegree tear in this study.

Birth asphyxia, birth trauma, and hypogiyie are some of the complications
seen in macrosomic neondt&s**>**? |nfants born to diabetes mothers are more
likely to have polycythemia and hypocalcemia. Thiegants may also be at a higher
risk of obesity and diabetes later in 1ff€° A larger proportion of macrosomic babies
(64%) required NICU admission right after birth agiito complications. Respiratory
distress was the most prevalent fetal complicas®en in this study, which was seen
in 25% of the neonates admitted to NICU. Obstrudedabr and fetal distress are
possibly the most common cause for respiratoryrefistin macrosomic children.
Since majority of the babies were delivered by Clisg, it can be suggested that
respiratory distress was higher among neonatesi@i@-section. In the macrosomia
group, Das et al. discovered a comparable highafatespiratory distress, which they
explain to the effect of greater caesarean birthd maternal diabetes on lung
maturity’’. As a result, the decision to deliver macrosonaibiés through LSCS may
need to be balanced against the risks of respyralistress and higher neonatal unit
hospitalizations.

Hypoglycemia was observed in 23% of the macrosamais higher than what
Oral et al*®. In contrast to previous studies findings, ther@swo link between
hypoglycemia and maternal diabetes or a birth wieigh.5 kg. The fact that infants
delivered to non-diabetic mothers also presented ypoglycemia, even if it is not
substantial. This could be attributed to modestngka in maternal glucose
metabolism, implying that macrosomic newborns, patelent of maternal diabetes,
require strict monitoring for hypoglycemia. The oty of hypoglycemia episodes

occurred in infants born via LSCS, which is as expé. Neonatal mortality observed
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in this study was 1.8% and was attributed to maedratill births. These macerated

still births are associated with complications likabetics with uncontrolled sugars.

Birth Respiratory ) | Birth
Author Year ) ) hypoglycemia hypocalcemia death
asphyxia| distress trauma
Aisha salim said et
| 2016 | 14.4% 16.5% 22.7% 1% 14.4% | 9.7%
a
Alina Weissmann
2012 3% 22,1% 24.6% 20% 2% 1%
et al
Mahin Najafian et
| 2012 4% 23.1% 25,2% 22,2% 2.45 0
a
Subash chandra
2021 1.2% 19.4% 1.2% 2.4% 0 0
shah et al
Present study | 2020 | 3.4% 25.2% 23.8% 14.7% 0 0
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CONCLUSION

In obstetrics, foetal macrosomia is prevalent, causing complications for both
the mother and the infant. It has been linked to an increased risk of morbidity and
mortality. The global trend in foetal macrosomia has been observed to be growing
throughout the years. Till date, there are no accurate perinatal diagnostic methods for
macrosomia. Hence, assessment of risk factors is important for early detection and

management of unfavourable maternal and fetal outcomes due to macrosomia.

The key conclusions of this study are as follows:

() Pre-pregnant weight, gestational diabetes and previous history of
macrosomia are important factors for fetal macrosomia.

(i) Incidence of spontaneous deliveries are lower in case of macrosomia,
however, rates of LSCS and labour induction are higher.

(ili)  Post-partum hemorrhage and prolonged labour are the most prevaent
maternal complications seen in macrosomia.

(iv)  Macrosomiais associated with NICU admissions in neonates.

(V) Respiratory distress and prematurity are the major negative fetal outcomes

Seen in macrosomic neonates
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SUMMARY

The present study wascebss-sectional studyonducted to determine
macrosomia-associated maternal and fetal outconefoaassess the risk

factors of fetal macrosomia. The study was caroetdat theDepartment

of Obstetrics and Gynaecology of KAHER'’s Dr. Prakdrakore Charitable Hospital,

Belagavi, Karnataka for a period of one year andmbnths. Patient population
included women who delivered macrosomia babieatour room from January 2020
to July 2021. A total of 111 women were selec@denroliment based on inclusion
criteria. Data regarding sociodemographic and @dihcharacteristics was collected in
form of structured questionnaires and analyzedssitzlly.

Key findings of this study have been summarizetbbews:
« The age of the participants ranged from 19 yeaB9tgears withmean

maternal age 27.03 + 3.97 years. Maximum numbewaien who delivered
macrosomia babies were in the age group of 21-3a8sy@7.6%; n=57).

* More multigravidae (64%) had macrosomic delivedempared to primigravidae
(37%) in this study

* Maximum proportion of study participants (71.7%jrezd the pregnancy to full-
term (37 weeks-39 weeks 6 days) and only 2.7% efdtudy population has
deliveries post-due date (40 weeks to 41 weeks y&)ddNone of the study
participants had post-term deliveries.

» Proportion of women with higher pre-pregnant wei@ghterweight and obese)
was higher compared to women with lower BMI. Pregmant weight is an

important determinant of macrosomia.
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Weight gain during pregnancy for 50.4% of the stpdyticipants was between 1-
15 kg. 40% of the study participants gained 5-18 &gweight during pregnancy.
Around 9% of the women gained >16 kg during preggan

Presence of gestational diabetes, history of hgpsion and previous macrosomic
births are important factors for predispositionrtacrosomia. In this study, among
the 45 study participants with diabetes as medidstiory, 62.2% (n=28) had
gestational diabetes, 11 (24%) reported overt desbenellitus and 6 women
(13%) had impaired glucose tolerance.

Most of the deliveries of macrosomic neonates wakRCS with less number of
normal vaginal deliveries. Previous LSCS was thestrammmon indication of
LSCS among the study participants, with 30 wome2P4B reporting previous
LSCS

Maximum number of women delivered macrosomia balwese in the 95-97
percentile range (46%; n=51). 40% of the babiesvirithe range of 90-94 and
14.4% of the woman delivered babies in the >98ediie range.

Postpartum hemorrhage was the most prevalent nahteomplication seen in
study participants. .

A total of 71 babies (64%) required admission toregal ICU. Still birth was
observed in two cases (1.8%), both of which werearated still births (MSB).
Respiratory distress was the most prevalent pealiramplication observed in
this study, followed by hypoglycemia and hypocal@erhere was only a single
case of birth asphyxia (3.4%) and birth trauma was observed in any of the
macrosomia babies. Preterm births were around 28&h, >80% of neonates

needing NICU admission.
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LIMITATIONSOF THE STUDY
Following are limitations of this study:
* This study was conducted in a tertiary center floegethe findings may not
adequately reflect the entire Belagavi region.
» Conclusions and deductions from this study caneadsertive because of the
small sample size.
* The study did not consider the socioeconomic stafysarticipants, such as
income, living standards, nutritional status amotiters, which could be key

determinants of fetal macrosomia.
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ANEXXURE II- CONSENT FORM

CONSENT FOR PARTICIPATION IN RESEARCH STUDY

Mrs. we are reqgegtin to enroll yourself in

study title is conducted bBREG. NO. BJ0119005 Post Graduate in M.S. Obstetrics

and Gynaecology under the guidanceDiR. , Department of

Obstetrics and Gynaecology, J.N. Medical CollegelgBum under KLE university,

Belgaum.

Objectives /purpose of study:

Respected Madam we request you to participateumstudy as you are
eligible for participating and your participatiom this study is important as it helps us
to know the factors associated with macrosomia #disk reduction in future

pregnancies

Your participation in research is voluntary. Yodecision whether to
participate in the study or not will not changesaet or future health care services
offered to you and will not affect your relationshwith J.N. Medical College. If you
decide to participate you are free to withdraw ay éime. All pregnant women

meeting the inclusion criteria will be recruitedaar study.

Procedure Involved:

If you agree to enroll yourself in my study, youlvsie interviewed regarding
your present, past and family history, then you W clinically examined in detail
and investigated which may or may not cause pdue. @rocedures don’t cause any
temporary or lasting problems to you. Your co-ofiera is necessary as the

investigation may be repeated number of times gusined.
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Risks and Benefits:

There are no potential risks and discomforts aatest with any procedure
involved in our study. The benefits of taking parthis research is your participation
being valuable contribution to medical researchiniprovise treatment currently

practiced.

Alternative:

There are no other options of treatment. If youalide to participate it will
affect the results of our study and you will get tloutine line of management. You
will be informed about any new information that maffect your decision to

participate in the study.

Withdrawal from study:

You can withdraw at any time from the study. Thes# be no penalty for

withdrawal. You can be removed from the study dassary.

Privacy and Confidentiality:

The only people who will know that you are theemgh subject will be the
members of the research team. No information apoutor information provided by
you during the research will be disclosed to otheitout your written permission
except:

1. In emergency to protect your rights and welfare.

2. If required by law.
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Institutional/sponsor’s policy:

In the event of any injury related to the studgatment will be made available
through KLE’s Hospital & MRC, Belgaum. There is ocompensation or payment for
such medical treatment by law. If you are injureal ymay contacREG. NO.
BJ0119005Post graduate student, Department of Obstetricszgméiecology, KLE’s

Hospital& MRC or by Ph. No:

Financial Incentives for participation:

No financial incentives are being offered to elewlpatients. It is purely being
done with the idea of research and all the costhefstudy will be borne by the
investigator. You will not be reimbursed for anyperses for participation in this

research.

Contact details:

In case you have any questions related to theysindfuture or in case of
study related injury or illness, you can contR&G. NO. BJ0119005Post graduate
student, Department of Obstetrics and GynaecolB@¥'s Hospital and MRC, Ph.

No:

Authorization to Publish Results:

When the results of the research are publishatisoussed, in a conference,
no information will be displayed that would disatogour identity. Any information
that is obtained in connection with this study #mat can be identified with you will
remain confidential. Results of the study will beed to improve maternal and

perinatal outcome.

Page 91



Annexure

Consent statement:

l, voluntarileador participating in

this study. By signing this consent form | am nitirgg up any of my legal rights, |
may withdraw from the study anytime. | am signihg tconsent form after having
read or been read form in my own vernacular laggu including the risks and the

benefits and having all my questions answered.

Participant Name

Signature or the Left Thumb Print of Participant

Investigators Name: Signature
Witness Name ; Signature:
Date:
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ANNEXURE Illl - PROFORMA

Name

Age

Address

Phone number

Patient No:

History

Present risk factors in mother

Age of the mother

Family size

Physical exercise in a day

Pregnancy interval (years)

Prepregnant BMI

Total pregnancy weight gain

Fetal macrosomia in previous pregnanc

Diabetes

Hypertension

Thyroid disorder

Anemia

Obstetric history:

Gravida

Para
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Living

Abortion

Spontaneous

Induced

Menstural H/o

LMP

EDD

Period of gestation

Preterm

Postterm

GENERAL PHYSICAL EXAMINATION

Pulse rate

Blood pressure

Weighr (prepregnant)

Height(prepregnant)

BMI (prepregnant)

Total weight gain during pregnancy

Pallor

oedema

Perabdominal examination

Symphysiofundal height

Estimated fetal weight
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Investigations

Date

Pt. VCTC

Pt. HBSAG

Blood grouping & Rh typing

Hemoglobin

Urine routine & Microscopy

DIPSI

HBA1C

PIH Profile

Thyroid profile

OBSTETRIC ULTRASOUND

Date of dating scan

Crown rump length

Gestational age (weeks)

Expected date of delivery

Corrected EDD

Growth scan characteristics

Gestational age

BPD

HC

AC (centile value)

FL

Estimated fetal weight
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Neonatal characteristics

Birth weight , g

Gender of fetus

Male

Female

MATERNAL RISK FACTORS

Weight at <80 80-90 >.90
delivery
Pre pregnant . . .
BMI Underweight Normal weight Over weight obese
Age <20 20-30 30-40 >40
Gravida 0-1 2-4 >5
Weight gain
during <,16kg >16kg
pregnancy
Previ
€ ous_ Yes NO
macrosomia
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Diabetics Overt DM

GDM

No

Mode of delivery

Vaginal delivery

Spontaneous vaginal delivery

Assisted breech delivery

Vacuum extraction

Forceps delivery

Caesarean section

Elective

Emergency

Indication

Maternal Complication

YES

NO

Atonic PPH

Traumatic PPH

Cervical tear

Lateral vaginal wall tears

3rd degree perineal tear

Uterine rupture

Prolonged labour

Shoulder dystocia
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Neonatal Complication

YES

NO

Birth asphyxia

Respiratory distress

Hypoglycemia

Hypocalcemia

Birth trauma

Death

NICU admissions

Page 98




Annexure V|- Master Chart
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ODM NO LSCS PREVIOUS 2 LSCS NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|NO|NO | 3 | @
NO NO LSCS FAILED INDUCTION NO | NO | NO | NO | NO |[NO| NO | NO | NO | YES| NO | NO [NO|NO| NO | 27 | 9
NO NO LSCS FAILED INDUCTION YES| NO | NO | NO | NO [NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 31 | 94
GDM | GESTATIONAL HTN | LSCS PREVIOUSLSCSWITHGDM | YES| NO | NO | NO | NO |NO| NO | NO | NO | YES | YES|YES|NO|NO|YES| 38 | 98
GDM NO LSCS BREECH NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 31 | @
NO NO LSCS CPD YES| NO | NO | NO | NO [NO|YES| NO | No | YES|YES|YES|NO|NO|YES| 38 | 9
IGT NO VAGINAL NO | YES| NO | YES| NO |[NO| YES| NO | NO | YES| NO | NO [NO|NO| NO | 31 | 9 | VENTOUSE
NO NO VAGINAL NO | NO | YES| NO | NO |[NO| NO | YES| NO | NO | NO | NO |[NO|NO|YES| 33 | 94
IGT | GESTATIONAL HTN | LSCS FAILED INDUCTION NO | NO | NO | NO | NO |NO| YES | YES| NO | YES | YES|YES|NO|NO|YES| 39 | 98
GDM NO LSCS PREVIOUSLSCSWITHGDM | NO | NO [ NO | NO | NO |NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 37 | o7
NO NO LSCS PREVIOUSLSCSINLABOUR | NO | YES| NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|[NO| NO | 32 | 94
NO NO LSCS ANAMNIOS NO | NO | NO | NO | NO |[NO| NO | NO | NO | YES|YES| NO |[NO|NO|YES| 37 | 97
NO NO VAGINAL NO | NO | YES| YES| NO |[NO| NO | NO | NO | YES|YES| NO [NO|NO|YES| 4 | 99 | VENTOUSE
NO NO LSCS PREVIOUSLSCSINLABOUR | NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 35 | o7
NO NO LSCS CPD NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 32 | 94
NO NO LSCS SECOND STAGE ARREST NO | YES| NO | NO | NO |[NO|YES| NO | NO | YES| NO | NO [NO|NO|YES| 36 | 97
NO NO LSCS CPD YES| NO | NO | NO | NO [NO|YES| NO | NO | NO | NO | NO [NO|NO| NO | 35 | 9%
NO | GESTATIONALHTN | LSCS | MACROSOMIAWITHMILDPE | NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 28 | @
NO NO VAGINAL NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 31 | 93
NO NO LSCS RHD YES| NO | NO | NO | NO [NO| NO | NO | NO | NO | YES| NO [NO|NO|YES| 35 | 9%
NO NO LSCS CDMR NO | NO | NO | NO | NO |[NO| NO | NO | NO | YES | YES| NO |NO|NO|YES| 37 | 98
GDM NO LSCS CDMR NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 34 | 9%
GDM NO VAGINAL NO | YES| NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|[NO| NO | 32 | 93
NO NO LSCS MSL NO | NO | NO | NO | NO |[NO|YES| NO | NO | YES | YES|YES|NO|NO|YES| 4 | 9%
IGT NO LSCS CPD YES| NO | NO | NO | NO [NO|YES| NO | NO | NO | NO | NO [NO|NO| NO | 41 | 9
NO | GESTATIONAL HTN | VAGINAL NO | NO | NO | NO | NO [NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 32 | @
GDM NO VAGINAL NO | YES| NO | YES| NO [NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 36 | 97
ODM NO LSCS UNCONTROLLED SUGARS | YES| NO | NO | NO | NO |NO| NO | NO | NO | NO | YES|YES|NO|NO|YES| 35 | 9%
NO NO LSCS FOETAL DISTRESS NO | NO | NO | NO | NO |[NO| NO | NO | NO | YES| NO | NO |[NO|NO| NO | 32 | 93
ODM NO LSCS PREVIOUSLSCSWITHODM | NO | YES| NO | NO | NO |NO| NO | NO | NO | YES | NO | NO [NO|NO|YES| 27 | 9
ODM | GESTATIONAL HTN | LSCS PREVIOUSLSCSWITHODM | YES| NO [ NO | NO | NO |[NO| NO | NO | NO | YES [YES| NO |NO|[NO|YES| 31 | 9
NO NO LSCS CPD YES| NO | NO | NO | NO [NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 34 | 9%
GDM | GESTATIONAL HTN | VAGINAL NO | NO [ YES| NO | NO |[NO| NO | YES| NO | NO | NO | NO [NO|[NO| NO | 35 | 94
GDM NO LSCS PATHOLOGICAL TRACE NO | NO | NO | NO | NO |[NO|YES| NO | NO | NO [ NO | NO [NO|NO|NO | 3 | @
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NO NO LSCS | PREVIOUSLSCSINLABOUR | NO | NO | NO| NO | NO [NO| NO | NO| NO | NO | NO | NO [NO|[NO| NO | 34 | o4
ODM NO LSCS | PREVIOUSLSCSWITHODM | NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 39 | 98
NO NO LSCS MSL YES| NO | NO | NO | NO |[NO|YES| NO | NO | YES| NO | NO |NO|NO | YES| 36 | o7
GDM | GESTATIONAL HTN | LSCS FAILED INDUCTION YES| NO | NO | NO | NO |[NO| NO | NO | NO | YES | YES| YES|NO|NO|YES| 39 | 9
NO NO LSCS MSL NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 38 | o8
ODM NO VAGINAL NO | NO | YES| NO | NO |NO| YES | YES | IUFD 41 | 99
NO NO LSCS CPD NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | YES| YES|NO|NO| NO | 39 | o7
NO NO VAGINAL NO | NO | NO | YES| NO |NO| YES| NO | NO | NO | NO | NO [NO|NO| NO | 34 | 9
NO NO LSCS | PREVIOUSLSCSINLABOUR | YES| NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 35 | 94
NO NO LSCS FETAL DISTRESS NO | NO | NO | NO | NO |NO| YES | NO | NO | YES | YES| YES|NO | NO| YES| 39 | 98
NO NO LSCS FAILED INDUCTION NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 3 | o
NO NO VAGINAL NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 34 | o4
ODM NO LSCS CPD NO | NO | NO | NO | NO |NO| YES| NO | NO | NO | NO | NO |[NO|NO|YES| 39 | o8
ODM NO LSCS FAILED INDUCTION NO | NO | NO | NO | NO |[NO| YES| NO | NO | NO | NO | NO |[NO|NN| NO | 31 | o
NO NO VAGINAL NO | NO | NO | NO | NO |NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 31 | 92
NO NO LSCS MACROSOMIA NO | NO | NO | NO | NO |[NN| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 3 | @
NO NO LSCS PREVIOUS 2 LSCS NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | YES| NN |[NO|NO| NO | 35 | o
NO NO LSCS BREECH NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 35 | o
NO NO LSCS FOETAL DISTRESS NO | NO | NO | NO | NO |NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 27 | 92
NO NO LSCS FETAL DISTRESS NO | NO | NO | No | NO |[NO| YES| NO | YES | NO | NO | NO |[NO|NO| NO | 31 |
NO NO LSCS | PREVIOUSLSCSINLABOUR | NO | No | No | No | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 35 | 9
NO NO LSCS | NON PROGRESSOFLABOUR | YES| No | No | NO | NO |[NO| YES| NO | NO | YES | NO | NO |[NO |NO| NO | 31 | @2
NO NO LSCS PRECIOUSPREGNANCY | NO | No | No | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 38 | 98
NO NO LSCS FETAL DISTRESS YES| No | No | NO | NO |[NO|YES| NO | NO | NO | NO | NO |[NO|NO| NO | 3 | @
GDM NO LSCS | PREVIOUSLSCSWITHGDM | NO | No | No | No | NO |[NO| NO | NO | NO | NO | YES| NO |NO | NO | YES| 36 | 97
NO NO LSCS MSL NO | No | No | No | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 27 | @
NO NO LSCS PREVIOUS 2 LSCS NO | No | No | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 33 | @3
NO | GESTATIONAL HTN | LSCS MAROSOMIA NO | No | No | No | NO |[NO| NO | NO | NO | NO | YES| NO |NO|NO|YES| 34 |
GDM NO LSCS UNCONTROLLED SUGARS | YES| No | No | NO | NO |NO| NO | NO | NO | YES | YES| NO | NO | NO | YES| 34 | o4
NO YES LSCS PRECIOUS PREGNANCY | YES| No | No | No | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 32 | @3
ODM | GESTATIONAL HTN | LSCS MACROSOMIA NO | No | No | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 36 | 9%
IGT NO VAGINAL NO | No | YES| YES | NO |NO| NO | NO | NO | YES | NO | NO |[NO|NO|YES| 34 |
NO GEST:%'\IONAL LSCS | PREVIOUSLSCSINLABOUR | NO | No | No | NO | NO |[NO| NO | NO | NO | YES | YES| NO |[NO|NO|YES| 4 | 90
NO NO VAGINAL NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 34 | %
GDM NO LSCS CPD YES| NO | NO | NO | NO |[NO| YES| NO | NO | NO | NO | NO [NO|NO| NO | 36 | %
GDM NO LSCS | PREVIOUSLSCSWITHGDM | NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |NO|NO| NO | 36 | 9%
GDM NO LSCS CPD NO | NO | NO | NO | NO |[NO| NO | NO | NO | YES | YES| NO |NO|NO| YES| 35 | 9
NO NO LSCS CPD YES| NO | NO | NO | NO |[NO| NO | NO | NO | YES | YES| YES|NO|NO|YES| 38 | 98
GDM NO LSCS MSL NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO [NO|NO| NO | 32 | o4
GDM NO LSCS PREVIOUS 2 LSCS YES| NO | NO | NO | NO |[NO| NO | NO | NO | YES| NO | NO |[NO|NO|YES| 3 | @
GDM NO LSCS | NPL WITH SUSPICIOUSTRACE | NO | NO | NO | NO | NO |[NO| NO | NO | NO | NO | NO | NO |[NO|NO| NO | 3 | @
ODM NO LSCS | PREVIOUSLSCSWITHODM |YES| NO | NO | NO | NO |NO| NO | NO | MSB NO | 20 | @2
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GDM NO LSCS MACROSOMIA NO | NO | NO | NO NO | NO| NO | NO NO NO | NO | NO |[NO|NO| NO | 28 92
NO NO LSCS MACROSOMIA NO | NO | NO | NO NO | NO| NO | NO NO NO | NO | NO |[NO|NO| NO | 31 94
GDM NO LSCS PRECIOUS PREGNANCY NO | NO | NO | NO NO | NO| NO | NO NO NO | NO | NO |[NO|NO| NO | 32 94
NO NO LSCS FOETAL DISTRESS NO | NO | NO | NO NO | NO| NO | NO NO NO | NO | NO | NO| NO | NO 35 95
GDM NO LSCS BREECH NO | NO | NO | NO NO | NO| NO | NO NO NO | NO | NO | NO| NO | NO 2.8 92
GDM NO LSCS PREVIOUS LSCSWITH GDM NO | NO | NO | NO NO | NO| NO | NO NO NO | NO | NO |[NO|NO|YES| 32 93
GDM NO LSCS PREVIOUS 2LSCS NO | NO | NO | NO NO | NO| NO | NO NO | YES | NO | NO |[NO|NO|YES| 32 93
GDM NO LSCS PREVIOUS LSCSWITH GDM NO | NO | NO | NO NO | NO| NO | NO NO NO | NO | NO |[NO|NO| NO | 33 93
GDM No LSCS Previous LSCS with GDM NO | NO | NO | NO NO | NO| NO | NO NO | YES| NO | NO |[NO|NO|YES| 28 95
ODM Mild PE LSCS BREECH WITH MACROSOMIA NO | NO | NO | NO NO | NO | NO NO NO NO | Yes | Yes | NO | NO | YES| 39 98
No No LSCS MSL YES | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 3.8 98
No No VAGINAL NO | YES| YES| YES | NO | NO| NO | YES | NO NO | Yes | Yes | NO | NO | YES | 43 99 VENTOUSE
No No LSCS Previous Iscs NO | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 3.8 98
No No LSCS Previous LSCS with GDM NO | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 4 99
GDM No LSCS Previous 2 LSCS NO | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 29 93
No No LSCS Failed induction NO | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 29 92
No No LSCS DTA NO | NO | NO | NO NO | NO | NO NO NO Yes | NO | NO | NO | NO | YES| 36 96
No No LSCS Previous L SCS with macrosomia YES | NO | NO NO NO | NO | NO NO NO NO | Yes | Yes | NO| NO | YES | 37 96
No No LSCS CDMR NO | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 3.4 96
IGT Gestational HTN LSCS IGT with macrosomia NO | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 3 92
No No LSCS MSL NO | NO | NO | NO NO | NO | NO NO NO | YES | NO | NO | NO| NO | YES| 32 92
No Gestational HTN VAGINAL NO | YES| NO | YES | NO |NO| NO | YES | NO NO | Yes | Yes | NO | NO | YES | 4.2 99 VENTOUSE
Yes No LSCS MSL NO | NO | NO | NO NO | NO | NO NO NO Yes | NO | NO | NO | NO | YES| 38 98
No No LSCS Oblique lie with macrosomia NO | NO | NO NO NO | NO | NO NO NO NO NO | NO | NO | NO | NO 35 96
GDM No LSCS Previous L SCS with macrosomia YES | NO | NO NO NO | NO | NO NO NO NO NO | NO | NO | NO | NO 4 99
No No LSCS BREECH YES| NO | NO | NO NO | NO | NO NO NO NO | Yes | Yes | NO | NO | YES | 45 99
No No LSCS Previous L SCS with macrosomia YES | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 4 99
No No LSCS CPD NO | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 3.8 99
No No LSCS Foetal macrosomia NO | NO | NO NO NO | NO | NO NO NO NO NO | NO | NO | NO | NO 34 97
IGT Gestational HTN VAGINAL NO | NO | No NO NO | NO| NO NO NO NO | NO | NO | NO| NO | NO 35 97
No No LSCS Failed induction NO | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 34 96
No No LSCS MSL NO | NO | NO | NO NO | NO | NO NO NO NO | NO | NO | NO | NO | NO 3.7 96
No No LSCS Fetal distress YES | NO | NO | NO NO | NO | NO NO NO Yes | NO | NO | NO| NO | YES| 37 96
No No LSCS Fetal distress NO | NO | NO | NO NO | NO | NO NO NO NO | Yes | Yes | NO | NO | YES | 38 97
GDM No LSCS Oblique lie YES| NO | NO | NO NO | NO | NO NO NO NO | Yes | Yes | NO | NO | YES| 38 98
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