MACROSOMIA
Definition:

· The term macrosomia is used to describe a newborn with an excessive birth weight. 
· A diagnosis of fetal macrosomia can be made only by measuring birth weight after delivery; therefore, the condition is confirmed only retrospectively, i.e. after delivery of the neonate.
· Macrosomia refers to growth beyond a specific threshold 
· Macrosomia is generally used to refer to fetuses with an estimated fetal weight greater than or equal to 4000 g. 

· However, some feel that macrosomia should be defined as greater than 4500 g, greater than 90th percentile, or greater than 2 standard deviations above the mean for weight at any particular gestational age.
· The most common thresholds that have been proposed are weight above 4000 g, 4500 g, or 4536 g (ie,10 pounds) 
· A grading system has also been suggested: 
· grade 1 for infants 4000 to 4499 g, 
· grade 2 for 4500 to 4999 g, 
· grade 3 for over 5000 g 
· The American College of Obstetricians and Gynecologists supports use of the 4500 g threshold for diagnosis of macrosomia because morbidity increases sharply beyond this weight, but acknowledges there is some increased risk of morbidity at weights >4000 g
Epidemiology

· The worldwide prevalence of the birth of infants 4000 g is approximately 9 percent, with wide variations between countries
· Fetal macrosomia is encountered in up to 10% of deliveries
· Variation in the percentage of macrosomia in different ethnic groups has been observed independent of diabetes. 
· In general, Hispanic women have a larger proportion of macrosomic newborns compared with white, African American, or Asian women
· Male infants are more likely to be macrosomic than female infants
Risk factors
Maternal Factors 

1. Diabetes (gestational, chemical, or insulin-dependent), 

2. Obesity 

3. Postdatism 

4. Multiparity 

5. Advanced age 

6. Previous LGA infant 

7. Large stature (height and weight) 

8. Ethnicity

Fetal Factors 

1. Genetic or congenital disorders 

2. Male sex

Pathophysiology
· The pathophysiology of macrosomia is related to the associated maternal or fetal condition that accounts for its development. 

· In general, poorly controlled diabetes, maternal obesity, and excessive maternal weight gain are all associated with macrosomia and have intermittent periods of hyperglycemia in common. 

· Hyperglycemia in the fetus results in the stimulation of insulin, insulinlike growth factors, growth hormone, and other growth factors, which, in turn, stimulate fetal growth and deposition of fat and glycogen. 

· Because glucose crosses the placenta by facilitated diffusion, fetal hyperglycemia ensues. 

· This in turn produces fetal hyperinsulinemia with resultant intracellular transfer of glucose, leading to fetal macrosomia.

· Advanced gestational age results in a larger birth weight at delivery by allowing the growth process to continue in utero

Complications
Maternal Complications 
1. Cesarean section
2. Postpartum hemorrhage
3. Shoulder dystocia 
4. Perineal trauma 
5. Operative vaginal delivery 
Fetal Complications 
1. Stillbirth 
2. Anomalies 
3. Shoulder dystocia  leading to birth trauma (brachial plexus injury, fracture) and/or asphyxia
Neonatal Complications 
1. Low Apgar score 
2. Hypoglycemia 
3. Birth injury 
4. Hypocalcemia 
5. Polycythemia 


6. Jaundice 
7. Feeding difficulties 
Long-Term Complications 
1. Obesity 
2. Type II diabetes 
3. Neurologic or behavioral problems
4. Childhood onset of cancer

Clinical features

History

· Maternal diabetes is one of the strongest risk factors associated with giving birth to an infant that is considered large for gestational age.

· Studies of macrosomic infants of diabetic mothers reveal a greater amount of total body fat, thicker upper-extremity skin fold measurements, and smaller ratios of head to abdominal circumference than macrosomic infants of nondiabetic mothers

· Maternal weight prior to pregnancy can affect the weight of the fetus. 

· Women who are obese are more likely to have larger infants

· Excessive weight gain in pregnancy is a risk factor for macrosomia. 

· The risk is greater for women with obesity than for women without obesity

· Gestational age is associated with macrosomia. 

· Birth weight increases as gestational age increases. 

· Prolonged pregnancies (>41 wk) are associated with an increased incidence of macrosomia.

· Multiparity and grand multiparity increase the risk of macrosomia

· A history of macrosomia can influence future pregnancies. 

· Women who previously delivered a macrosomic fetus are 5-10 times more likely than women without such a history to deliver a baby considered large for gestational age the next time they become pregnant

· Fetal sex influences macrosomic potential. Male infants weigh more than female infants at any gestational age

· Excessive amniotic fluid defined as greater than or equal to 60th percentile for gestational age has recently been associated with macrosomia.

Physical examination

· Maternal obesity is associated with fetal macrosomia. 

· Maternal body mass index (BMI) is a good way of diagnosing obesity prior to pregnancy.

· BMI = (weight [kg])/(height [m])2

· The most widely accepted definition for obesity is that based on the World Health Organization criteria, which uses the BMI. Under this convention for adults, 
· Grade 1 overweight (commonly and simply called overweight) is a BMI of 25-29.9 kg/m2. 
· Grade 2 overweight (commonly called obesity) is a BMI of 30-39.9 kg/m2. 
· Grade 3 overweight (commonly called severe or morbid obesity) is a BMI greater than or equal to 40 kg/m2

· A BMI greater than 30 kg/m2 is associated with larger infants at delivery

· The recommendations for weight gain in pregnancy have been based on the Institute of Medicine (IOM) guidelines published in 1990. 
· The suggested weight gain is 11.2–15.9 kg (25–35 lb) for women with a normal BMI, 6.8 –11.2 kg (15–25 lb) for women who are overweight, and 6.8 kg (15 lb) for women who are obese.
· Excessive weight gain in pregnancy, especially in women who are already obese, is a risk factor for macrosomia

· Fundal height measurements are an inaccurate way of estimating fetal size

· However, in general, a fundal height that is 3-4 cm larger than the gestational age of the pregnancy in the third trimester necessitates further testing to determine the cause. 
· Excessive fetal growth can be one reason for the discrepancy between the fundal height and the gestational age of the pregnancy

· Leopold maneuvers are techniques developed to determine fetal presentation, lie, and size. 

· They are also limited by many factors, as mentioned previously for fundal height measurements. 

· However, these maneuvers provide the clinician with a general appreciation of fetal size and other important information

Treatment
· Several published reviews of fetal macrosomia suggest routine cesarean delivery for fetuses with estimated weights of 5000 g or more.
· Vacuum-assisted vaginal delivery can be attempted; however, it should be taken into consideration that vacuum assistance is less likely to be successful in the delivery of infants who weigh more than 4000 g 

· Prolonged second stage of labor or arrest of descent of a fetus with an estimated fetal weight greater than 4500 g is an indication for cesarean delivery. 

· Labor and attempted vaginal delivery is contraindicated for women with estimated fetal weights greater than 5000 g.

· Because of these factors, women at risk for macrosomic or LGA babies should deliver in facilities where adequate obstetric care, pediatric care, and anesthesia are present
· The obstetrician involved in the care of a macrosomic infant must be familiar with procedures that release a shoulder dystocia at delivery
· Operative vaginal deliveries (eg, forceps, vacuum) must be performed with caution in infants with risk factors for macrosomia
· Other than in absolute emergencies, do not perform these types of procedures in a possibly macrosomic infant. Instead, proceed to cesarean delivery
Prevention
· Prevention of macrosomia and ensuing complications requires early detection of risk factors. 
· Antenatal risk factors reportedly predict macrosomia at birth. Identification of these at-risk pregnancies may allow intervention to reduce the risk, to provide appropriate counseling, and to implement appropriate plans for monitoring and follow-up care during pregnancy and after delivery

· Risk factors for having an LGA or macrosomic infant include multiparity, advanced maternal age, and previous delivery of an LGA or macrosomic infant. 
· Patients with the risk factors noted should be evaluated for possible fetal macrosomia with ultrasound estimates of fetal size and weight at regular intervals, and the EDC in each case should be confirmed both clinically and with ultrasonography.

· Adequate control of maternal glucose levels is thought to prevent the development of macrosomia in gestational diabetics, although there have been reports of neonatal complications despite excellent metabolic control.

· Infants of women who participate in regular aerobic exercise programs have lower average birthweights than the general population, but there are no demonstrable adverse effects.

Prognosis
· Any woman who delivers an LGA baby should be informed that the risk of her having another LGA baby is increased by 2.5- to 4-fold. 

· Such women should be screened for previously undiagnosed chemical or insulin-dependent diabetes and, even if screening is negative, should be followed carefully in any subsequent pregnancy to rule out gestational diabetes.

· Obese women should be strongly encouraged to lose weight prior to becoming pregnant.
