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Abstract: Though fetal Macrosomia is often defined as a condition in which the fetus is 4000 grams or more in weight, 
controversy exists on the exact birth weight that can be used as a bench mark. Fetal macrosomia creates several 
diagnostic and management difficulties in developed countries. The difficulties experienced by birth attendants in 

medically underserved areas in developing countries are probably much more. The development of fetal macrosomia is 
therefore preferably prevented. This article draws attention to nutritional habits in Nigeria that are capable of escalating 
the prevalence of fetal macrosomia in areas that are least equipped to deal the associated complications. Nutritionally 

dependent prevention strategies that could reduce the incidence of fetal macrosomia in medically underserved areas are 
suggested. 
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INTRODUCTION 

Though Macrosomia is defined as a fetus or infant 

that weighs above 4000 grams regardless of age, it is 

more appropriately defined as fetal weight above the 

90
th

 percentile for a given gestational age in weeks [1]. 

When extrapolated to 40 weeks of gestational age, the 

result is a birth weight of 4060 grams [2]. However, 

there is controversy on the use of birth weight of 4000 

grams or 4500 grams as a bench mark for fetal 

macrosomia [2, 3, 15]. Birth weight of 4500 grams may 

seem more realistic as morbidity sharply increases in 

United States of America after this birth weight [1]. The 

fetal birth weight that determines the probability of 

morbidity may be related to the size and shape of 

pelvis, which is related to the quality and quantity of 

nutrition available to a developing girl child. In an 

analysis of pelvimetry by radiology in 640 cases of 

primigravidans between 1934 and 1943, It was shown 

that that the length of the conjugate diameter of the 

female pelvis is very sensitive to nutrition [4]. 

Therefore, pelves of well nourished and optimally 

developed women in countries with well developed 

economies and would be expected to accommodate 

larger babies than those of stunted, ignorant and poorly 

nourished women in poverty stricken and sometimes 

war torn developing countries.  

Macrosomia variously described as large for 

gestational age or big baby syndrome occurs all over 

the world in affluent and poverty stricken countries [5]. 
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However, the pregnancy outcome often indicates the 

stark realities of the difficulties faced by women living in 

medically underserved areas. In an analysis of 6376 

singleton births in Lagos, Nigeria, the prevalence of 

macrosomia was 4.9% and the attending perinatal 

mortality was 58 per 1000 compared to 18 per 1000 in 

controls [6]. 

The commonest cause of fetal macrosomia is 

uncontrolled diabetes mellitus [7]. However, other 

causes include maternal obesity and excessive 

gestational weight gain [8]. Excessive gestational 

weight gain is indicated when it is more than 0.75 Kg 

per week [9]. It may be due to maternal over-nutrition 

and/or water retention [8]. 

The proportion of women who are either overweight 

or obese is believed to be higher in the developed 

world due to over-nutrition secondary to affluence. It is 

relatively difficult to imagine that glucose tolerant 

persons in the low socioeconomic groups, who may be 

living on less than one dollar a day, can become 

overweight. Changing nutritional habits, loss of 

traditional diets and diminishing physical activity 

resulting from increasing vehicular transport and 

sedentary lifestyle in the developing world may reduce 

this disparity [10]. This article attempts to review fetal 

macrosomia in relation to nutritional habits in low 

income communities, and highlight management 

difficulties faced by skilled birth attendants, in medically 

underserved areas.  

PATHOGENESIS OF FETAL MACROSOMIA  

The placenta controls fetal growth through delivery 

of blood, oxygen, and nutrients to the fetus and 
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clearance of fetal waste products including carbon 

dioxide and urea. The substrates for utero-placental 

transport are derived from maternal nutrient stores [11]. 

In early and mid-gestation, maternal food intake 

increases 10–15%, intestinal calcium absorption 

doubles, and there is a 60% rise in first-phase insulin 

secretion. Because insulin sensitivity is preserved 

during the first half of pregnancy, the increase in insulin 

secretion promotes lipogenesis and limits fatty acid 

oxidation, facilitating maternal fat storage [12]. In mid- 

and late gestation, maternal food intake and fat mass 

escalate, but maternal metabolism is transformed by 

the emergence of insulin resistance. This facilitates 

maternal utilization of free fatty acids as an energy 

source, sparing glucose, amino acids, essential fatty 

acids, and ketones for placental-fetal transport and 

fetal growth [12]. 

Persistently high maternal blood glucose, as often 

observed in uncontrolled diabetes mellitus crosses the 

placenta from the maternal compartment to the fetal 

compartment and induces the release of insulin and 

insulin growth factors, which stimulates fetal growth [6]. 

This growth is especially marked in the clavicles and 

other shoulder bones. Apart from growth of bones, 

there is also deposition of adipose tissue, which 

increases the size and weight of the fetus [7]. The 

situation in diabetes mellitus is simulated in a pregnant 

woman who indulges in sugary beverages and foods 

containing highly refined sugars and fatty foods, such 

as are obtainable in fast food restaurants. The use of 

high energy drinks and food enhanced by high content 

of refined sugar and fat may enhance the development 

of excessive weight gain [13] in pregnancy and 

consequently fetal macrosomia. 

NUTRITIONAL HABITS 

In recent times, fast foods [14] and sugary 

beverages are fast replacing traditional feeding habits 

or becoming additional sources of nutrition. Pregnant 

women are not excluded but even pampered with these 

new fads. Women transiting from low income to higher 

income families through marriage are prone to 

overindulgence in sugary beverages and fast foods, 

which often contain highly refined sugar and 

unsaturated fats. (Personal observation) They are 

therefore prone to fetal macrosomic pregnancies. 

In addition to fast food restaurants, which are 

becoming common in medically underserved areas, 

local nutritional habits and poverty, which encourage 

women including those who are pregnant, to eat cheap 

energy dense carbohydrate diets [15] with high 

glycemic index [16] in large quantities may also give 

rise to a situation where there is consistently high blood 

sugar commonly observed in persons with uncontrolled 

diabetes mellitus. One common carbohydrate diet in 

Southern Nigeria is cooked fermented cassava [16] 

variously called Akpu, fufu, Santana, or ‘Six to Six’. It 

was named ‘Six to Six’ by low income laborers, who 

observed that a meal of cooked fermented cassava 

could sustain them at work from 6am to 6 pm. Such a 

meal, particularly when it is sold at less than 15 U.S 

cents per 750g wrap, (personally measured average 

weight) portends danger of overindulgence in low 

income communities. Such is the case in many rural 

areas and with many urban poor. Pregnant women are 

not excluded from this overindulgence, especially in the 

second and third trimesters of pregnancy, when the 

appetite is good and fetal growth is rapid [7]. 

COMPLICATIONS OF FETAL MACROSOMIA  

Diagnostic difficulties may occur due to several 

differentials which include hydramnios, [17, 18] multiple 

pregnancy, coexisting uterine fibroid and hydrops 

fetalis [19]. Complications may occur in all stages of 

labor, which may increase the rate of obstetric 

intervention. 

During the first stage, progress may be slow 

resulting in a need for augmentation of labor. Cervical 

dystocia may occur due to cephalo-pelvic or feto-pelvic 

disproportion. In neglected cases, obstructed labor and 

sometimes ruptured uterus occur. Fetal weight 

monitoring, early induction of labor, and Cesarean 

section have therefore been suggested as a solution to 

the problem of fetal macrosomia [20]. However, routine 

induction of labor only increases the rate of cesarean 

sections [20]. 

In the second stage of Labor, delayed second stage 

and shoulder dystocia are common complications, 

which may result in vagina and perineal trauma, birth 

injuries and birth asphyxia. Post-partum hemorrhage 

may complicate the third stage of labor due to 

prolonged labor, oxytocin augmentation, vaginal and 

perineal trauma [5]. 

MANAGEMENT OF FETAL MACROSOMIA 

Fetal macrosomia may be diagnosed by a clinical 

examination of the abdomen, noting especially the 

abdominal girth and the symphysio-fundal height 

measurements. Ultrasound scan may identify fetal 
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macrosomia accurately but can only estimate fetal 

weight with decreasing precision as gestational age 

increases [1]. However, diagnosis of fetal macrosomia 

is mainly retrospective as the actual birth weight can 

only be measured after the delivery of the fetus. 

Trial of labor is recommended in all cases of fetal 

macrosomia [1]. Some women are able to deliver a 

macrosomic baby under the supervision of an 

experienced obstetrician, who can manage the 

problems presented by shoulder dystocia, birth 

asphyxia or postpartum hemorrhage. However, some 

centers routinely carry out cesarean sections with the 

aim of preventing shoulder dystocia and its associated 

sequelae of brachial plexus injury. Some investigators 

have calculated that if cesarean delivery was 

performed in all instances in which birth weight was 

anticipated to exceed 4,500 g, 155 to 588 cesareans 

would be required to prevent one permanent brachial 

plexus injury [21]. 

MANAGEMENT OF FETAL MACROSOMIA IN 
MEDICALLY UNDERSERVED AREAS 

In medically underserved areas such as rural areas 

in developing countries, only primary health centers 

and maternities are usually available. Unfortunately, 

medically underserved areas are also the societies 

where ignorance, illiteracy and poverty are common. 

First and second phases of delay [22] are common and 

patients may not present to the midwife until very late 

in labor. Besides, the causes of fetal macrosomia such 

as uncontrolled diabetes mellitus, pre-gravid maternal 

obesity and gestational weight gain are associated with 

other health risks such as hypertension, heart problems 

and risk of thrombo-embolism [23]. The combined 

effect of the associated health risks and socio-cultural 

factors make its management particularly hazardous in 

medically underserved areas and are capable of 

increasing maternal mortality ratio thereby making the 

millenium development goal [V] unattainable by 2015. 

Most of these deaths are due to preventable causes 

such as prolonged obstructed labor, ruptured uterus 

and post-partum hemorrhage. In certain parts of 

Nigeria, which are serviced by midwives working in the 

Midwives Service Scheme [24], terrorist bomb attacks, 

religious and cultural differences are hindering services 

meant to ameliorate the situation. The best option is to 

refer all cases of fetal macrosomia to district or tertiary 

hospitals known to have a functional obstetric unit. 

However, in many parts of the developing world, the 

primary health centers may not be adequately 

equipped in terms of personnel [25] who can make 

early diagnosis and, may be very far from adequately 

equipped obstetric units. It is therefore probably 

expedient to prevent the development of fetal 

macrosomia especially in medically underserved areas. 

PREVENTION OF FETAL MACROSOMIA 

Diabetes mellitus should preferably be diagnosed 

before the onset of pregnancy. Those not previously 

diagnosed will be identified during screening in the 

antenatal clinic. All women must therefore be educated 

on the compulsory need to attend antenatal clinics 

through word of mouth, electronic and print media. All 

pregnant diabetic patients should have their fasting 

blood sugar monitored and controlled throughout 

pregnancy; pre-pregnancy and first trimester for 

prevention of congenital malformations, in the second 

and third trimester for prevention of fetal macrosomia 

and shoulder dystocia. 

Excessive gestational weight gain is associated with 

poor pregnancy outcome and increased intervention 

rate due to pregnancy complications such as fetal 

macrosomia, pregnancy induced hypertension and 

antepartum hemorrhage [26]. It has been suggested 

that minimal gestational weight gain might normalize 

birth weight and that prospective studies should be 

performed to clarify the safety of recommending limited 

gestational weight gain [27]. 

It has been suggested in a research carried out with 

pregnant Sprague Dawley rats that injection of a low 

dose of aqueous extract of Alligator pepper was 

capable of reducing gestational weight gain and litter 

size without affecting the morphologic, genetic or 

reproductive capability of the offsprings [28]. Further 

research is necessary to determine the feasibility of this 

or other food supplement or vaccine that can prevent 

fetal macrosomia in humans. 

Dietary restriction during pregnancy might reduce 

weight gain but magnitude of dietary restriction that will 

reduce gestational weight gain to Institute of Medicine’s 

accepted level of 9-12kg [26] is difficult to estimate 

probably because of individualized metabolic rates. 

However, restricting diets to balanced diets without the 

use of sugary and alcoholic beverages may be capable 

of reducing gestational weight gain to the accepted 

institute of medicines range and improving the 

pregnancy outcome by lowering caesarean section 

rates, pregnancy induced hypertension and traumatic 

deliveries. There is a need to educate pregnant women 
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on use of sugary and alcoholic beverages as well as 

energy dense carbohydrate diets. 

CONCLUSION 

Prenatal over-nutrition predisposes to fetal 

macrosomia, which is prone to complications and 

hazards during delivery. Fetal macrosomia may be 

prevented by dietary restriction during pregnancy. 

Information may be passed to women attending 

antenatal clinics during health education sessions to 

avoid sugary beverages and energy dense 

carbohydrate diets during pregnancy. Since there could 

be problems of non compliance due to increased 

appetite during pregnancy, there is a need for the 

development of food supplement or vaccine that can 

prevent fetal macrosomia. Research should be done to 

determine the active constituent of the aqueous extract 

of the seeds of Alligator pepper (Zingiberaceae 

Aframomum melegueta), which has been found to 

reduce gestational weight gain and litter size in 

Sprague Dawley rats, without altering the genetic, 

reproductive and morphologic characteristics of the off-

springs.  
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