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Background

Obesity is defined by the World Health Organization 
(WHO) and the National Institutes of Health (NIH) in the 
United States as a person with a body mass index (BMI) 
above 30 kg/m2, calculated using the individual’s weight in 
kilograms divided by the square of the height (Table 1). 
For the benefit of the readers, we provide a perspective 
reflecting the basis for the definitions and the interest and 
concern that obesity has created in the scientific and clini-
cal practice. We must also emphasize for readers, review-
ers, commentators and editors that the extended date of the 
reference citations demonstrates the length of time that 
obesity has been a serious concern to basic and clinical 
investigators, epidemiologists and public health officials. 
Obesity is a worldwide public health issue of epidemic 
proportions. Obesity during pregnancy is associated with 
maternal and neonatal increased morbidity and mortality.9 

The WHO10 recognizes obesity as a disease and has coined 
the term “globesity” to signify its major public health  
concern worldwide coexisting with malnutrition in devel-
oping countries. Of interest are opinions published by the 
International Federation of Gynecology and Obstetrics 
(FIGO). In 2013, it stated that the obstetric risks of  
maternal obesity may be lower than previously thought, 
as revealed by researchers from Oxford University.  
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Their study seems to indicate that obese mothers exceed-
ing a BMI of 30 K/m² may not need to give birth in an 
obstetric unit.11 In 2015, FIGO12 reported “increasing 
health risks for mothers and babies” and that obese moth-
ers should ideally lose weight before their pregnancy to 
decrease possible risks of preterm birth, fetal structural 
anomalies, large for gestational age babies and perinatal 
deaths. Reports from the National Health and Nutrition 
Examination Survey (NHANES) indicated that in 2012 
58.5% of adult women in the United States were over-
weight or obese. The number of obese pregnant women 
continues to increase. Black and Mexican women showed 
a higher prevalence. Ideal control of maternal obesity 
should occur before conception. An increased risk of spon-
taneous abortion has been reported in obese women. 
Earlier studies showed that scientists investigated a possi-
ble link between metabolic status, body fat and fertility. 
Obesity as well as extreme malnutrition indicated similari-
ties in the hormonal and metabolic patterns associated with 
physical or emotional stress. Obesity creates an oxydating 
physical environment leading to responses that cause dam-
age to the mitochondria, decrease egg quality and interfere 
with normal embryo development.13 As we will review in 
the following pages, maternal obesity is associated with 
delayed conception, early spontaneous abortion, increased 
risk for fetal structural anomalies (except for gastroschi-
sis), gestational diabetes, chronic and gestational hyper-
tension, preeclampsia, obstructive sleep apnea (OSA), 
indicated or spontaneous preterm labor and preterm birth, 
prolonged pregnancy, increased use of labor induction and 
augmentation, dysfunctional labor, operative vaginal 
delivery, cesarean delivery, post-partum hemorrhage, post 
cesarean surgical site infection, thrombotic events and 
severe maternal morbidity and mortality.

Preconception

Preconception counseling and patient education offer a 
clear opportunity for physicians caring for obese women 

planning a pregnancy. The use of appropriate contracep-
tion until the health status is improved must be discussed. 
Many published randomized trials involving contraceptive 
treatments do not include obese women. Elevated BMI is 
associated with a higher pregnancy rate in patients who 
use low-dose oral contraceptives. The Centers for Disease 
Control and Prevention (CDC) have published extensively 
on the criteria for contraceptive use.14 We refer the readers 
to this authoritative source since it is not within the scope 
of these perspectives to extensively discuss the different 
approaches to birth control alternatives on obese women.

Medical or surgical treatments to achieve near ideal body 
weight prior to conception have variably demonstrated  
to improve comorbidities and obstetrical outcome.15,16 
Motivational interviewing through an individualized 
patient-centered approach aims at addressing prospective 
mothers’ unhealthy behavior and is an approach worth of 
further exploration.17 In our experience, even a moderate 
decrease of less than 10% in preconception weight improves 
maternal health and obstetrical outcomes. A variety of clini-
cal interventions include special low glycemic or low calo-
rie diets, exercise and diets, or just exercise.18–23 The readers 
should note the lack of uniformity on these approaches 
which are utilized in developed countries on different ethnic 
groups. Extremely obese patients have physical limitations 
to strenuous exercises and repeated counseling is essential. 
These interventions showed a 20% decrease in excessive 
gestational weight gaining. The frequency of fetal macroso-
mia showed a 15% decrease when the maternal BMI 
approaches the recommended level of less than 30 kg/m2. 
We favor this approach to counseling. We utilize it during 
preconception with emphasis on the maternal physical and 
emotional adverse effects of obesity, in addition to the con-
cerns for future maternal and fetal well-being.

In our practice, we note the frequent presence of comor-
bidities such as preexisting diabetes, gestational carbohy-
drate intolerance, hypertension, OSA, metabolic syndrome 
and gastro-esophageal reflux (GERD). It behooves us to 
rule them out or treat during the preconception planning to 
decrease or avoid obstetric complications.

Infertility

Obesity as well as undernutrition have been considered 
indicators of reproductive system dysfunction. However, 
in the case of assisted reproductive technology, this was 
disproven at both extremes of the patient’s BMI, while it 
was demonstrated that obese patients had lower peak 
estradiol concentrations than the non-obese group.24 
Nutritional status, fat stores and fertility have been repeat-
edly investigated. It is reported that over and under  
nutrition may interfere with reproductive function, most 
likely when extreme.25 In our clinical experience, 6.5%  
of women between 18 and 45 years old with a BMI 
between 50 and 106 kg/m2 were delivered twice following 

Table 1.  Definitions of obesity.1–8

The Quételet Index (l’homme moyen) 1832
World Health Organization/National Institutes of Health (USA)
Body mass index (BMI) = W/H2 or kg/m2

  BMI (kg/m2)

Recommended weight 18.5–24.9
Overweight 25.0–29.9
Obesity ⩾30
  Class I 30–34.9
  Class II 35–39.9
  Class III (morbid obesity) ⩾40
    with comorbidities ⩾35
Super (extreme) obesity (8.0%) ⩾50



Mariona	 525

unassisted conception in a period of less than 24 months 
(unpublished). Obesity is a frequent clinical finding in 
patients with polycystic ovarian syndrome (PCOS). It is a 
special concern in the adolescent-teen ager population. 
Obesity worsens the hormonal and metabolic profile in 
those patients and creates treatment concerns. Those 
women should be actively encouraged to lose weight, 
even in modest amounts (5%–10%), to improve their met-
abolic conditions.26 There is an associated increased risk 
of spontaneous and recurrent abortion in obese women as 
compared to non-obese controls (odds ratio (OR), 3.5; 
95% confidence interval (CI), 1.03–12.01).27 Robker et al. 
have reported differences in ovarian metabolites in obese 
women and the association of the peroxidase proliferator-
activated receptor gamma (PPARG) as a regulator of cel-
lular functions such as adipogenesis and immune cell 
activator. This marker directs cyclic changes within ovar-
ian tissue and has direct and indirect implications for 
ovarian function and female fertility.28 Treatments com-
monly used for diabetes (a frequent comorbid condition in 
obesity) could prevent any damage to the egg, restoring 
its quality, influencing embryo development and mito-
chondrial RNA levels equivalent to those of a healthy 
mother. Obese women who ovulate normally but are sub-
fertile have a 4% lower pregnancy rate per kg/m2 per year 
compared with non-obese ovulating subfertile women. 
Increased BMI is associated with an increasing rate of 
recurrent spontaneous abortion than in non-obese women 
and is further increased in Asian women.29 In practice, it 
is important to provide obese women information about 
the association between their excessive weight on their 
fertility and the possible complications on the pregnancy. 
They should be encouraged to lose weight before embark-
ing on fertility treatment and possible conception. In cer-
tain medical practices, fertility treatment is withheld from 
women above a certain BMI unless the woman is unable 
to lose weight in spite of serious efforts.30 The basis for 
these policies is related to the risks of the necessary treat-
ments to the woman and the long-term effects of obesity 
on the future child and the mother. In considering all other 
maternal risks frequently diagnosed during pregnancy, we 
believe that there is no established evidence-based reason 
to deny treatment to these patients after discussing in a 
clear and complete counseling all potential complications 
of pregnancy in the obese woman. Recent information 
from a multicenter concurrent clinical trial treating 
women with PCOS in the United States utilizing clomi-
phene demonstrated the benefit of delayed infertility 
treatment preceded by lifestyle modification with weight 
loss compared to immediate treatment upon diagnosis.31

Prenatal course

This is the time to provide pertinent counseling, guidance 
and care. The objective is to reach fetal size and maturity 

adequate for safe delivery with the least burden of disease 
for mother and fetus and the best chance for optimal 
obstetric and perinatal outcome.

Obese pregnant women have been reported as having an 
increased risk for fetal structural anomalies such as open 
neural tube defects, fetal heart anomalies, hydrocephaly 
and limb malformations.32–34 Conversely, a significant 
decrease in fetal gastroschisis has been reported in obese 
mothers as compared with non-obese (OR, 0.17; 95% CI, 
1.3–1.5). Maternal serum screening using various analytes 
is affected by elevated maternal BMI. Using weight adjust-
ment improves detection of dorsal fetal wall defects and 
trisomy 18. It does not improve detection for trisomy 21 
(Down syndrome).35 The diagnosis of fetal structural 
anomalies via ultrasound fetal anatomy survey is limited on 
the pregnant women with elevated BMI as reported by 
Dashed et al.36 in 2009. The detection of echogenic cardiac 
focus, echogenic fetal bowel or fetal nuchal fold appears 
not to be influenced by maternal BMI. There is evidence of 
increased congenital heart disease in fetuses of obese 
women. We obtain a fetal echocardiogram at week 18–20 
to evaluate for the presence of fetal heart structural malfor-
mations. Recent fetal ultrasound guidelines published by 
the NIH stipulates that in the presence of suboptimal fetal 
segments after two consecutive ultrasound exams no fur-
ther ultrasound exams are indicated and the mother should 
be counseled about the ultrasound limitations.37 The use of 
fetal magnetic resonance imaging (MRI) may reduce this 
problem; however, in our experience, MRI is not routinely 
used for fetal anatomy screening second to availability, 
need for expertise in its interpretation and cost.

There is an association reported between obese women 
and metabolic syndrome. As pregnancy advances insulin 
resistance increases, and this event may trigger subclinical 
metabolic dysfunction to progress to gestational diabetes, 
preeclampsia and fetal macrosomia. Obese pregnant 
women must be proactively risk-assessed from the time of 
the initial prenatal care visit.38 In our practice, we test early 
for carbohydrate intolerance via glucose challenge and 
retest in the third trimester (24–28 weeks) if the first result 
is negative. Our clinical experience shows that early screen-
ing for carbohydrate intolerance is important during the 
prenatal care of the obese. The objective is to maintain eug-
lycemia for the duration of the pregnancy.39 Recently, Hong 
et al.40 reported in a limited retrospective study of singleton 
high-risk pregnancies, which included women with ele-
vated BMI, no benefit to early screening for gestational dia-
betes mellitus and recommended a prospective trial. Overt 
or gestational diabetes is a frequent comorbidity that seri-
ously complicates the clinical course of the obese pregnant 
women. The strong association between obesity and diabe-
tes has created the term “diabesity” to signify the frequent 
association and to increase the awareness of the clinician.41 
It also suggests a physiopathologic association between 
these two clinical entities.42 If treatment is required, our 
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care plan includes daily blood glucose control to maintain 
glucose levels at or below 100 mg/dL fasting and 2 h up to 
120 mg/dL as a desirable target with a Hb A1c at 5.4% as 
the ideal level.38,39 Nutritional and dietary counseling is 
provided early with repetitive instructions at each prenatal 
visit along with monitoring gestational weight gaining. 
Oral hypoglycemic agents may not suffice on the obese 
parturient; therefore, insulin may need to be initiated. 
Initiation and intensification of insulin may be necessary. 
Occasionally, the patient is in the hands of an endocrinolo-
gist with whom the obstetrician may co-manage through 
the length of the pregnancy. A number of patients may be 
utilizing an insulin pump which is usually adjusted by the 
endocrinologist as frequently as necessary to maintain the 
glucose levels suggested above. An alternative practice is 
to refer the obese diabetic pregnant woman to a perinatolo-
gist for management and delivery. As the pregnancy pro-
gresses, the diabetic patient will become increasingly 
dependent on exogenous medication to maintain normo-
glycemia. This is associated with increasing physiologic 
placental effects. Along with diabetes and gestational 
weight gaining control, we monitor fetal growth via ultra-
sound as the pregnancy approaches the last trimester. 
Delivery timing and route will follow the usual attempt at 
reaching full fetal potential and a metabolically stable 
mother. These perspectives do not intend to be a treatise on 
the management of diabetes in pregnancy. The readers are 
referred to the plethora of work published on the subject. 
Strict versus liberal blood glucose control show a wide 
variation of opinions based on retrospective small studies 
and meta-analysis.43

Chronic hypertension, gestational hypertension and 
preeclampsia are frequent comorbidities in the obese preg-
nant woman. Obesity is considered a state of chronic 
inflammation, and this factor has been reported as increas-
ing the risk for preeclampsia.44 Additional maternal serum 
clinical chemical markers utilizing the determination of 
the ratio between angiogenic and antiangiogenic factors 
(sFlt-1/PlGF) have been recently reported to accurately 
forecast the absence of preeclampsia within 1 week of the 
determination. The patient’s blood pressure was not 
included in the original study and only 41.5% of the 
patients in the validation cohort had new onset or exacer-
bated hypertension. This test is not yet Food and Drug 
Administration (FDA)-approved for clinical use in the 
United States, nor uniformly available for clinicians all 
over the world; the test availability and utilization is there-
fore variable.45 We recommend blood pressure monitoring 
by daily self-determination with an appropriate size cuff. 
Morbidly and extremely obese patients (Class III) fre-
quently maintain borderline blood pressure levels (140/90) 
and may require treatment. Careful instructions are given 
to the mother to observe for rapid weight gaining and the 
classic signs of emerging preeclampsia. Antihypertensive 
agents are added as indicated by the blood pressure levels. 

Angiotensin-converting enzyme (ACE) inhibitors and 
angiotensin receptor blockers are contraindicated during 
pregnancy. The chronic use of diuretics restricts the physi-
ologic intravascular volume expansion during pregnancy 
and is infrequently used on some patients who are affected 
by chronic hypertension and have achieved metabolic bal-
ance with these drugs. In such cases, the patient’s internist 
needs to be included in the treatment team for proper mon-
itoring. A number of drugs such as clonidine, prazosin, 
methyldopa and labetalol are safe and effective during 
pregnancy. In cases of acute hypertensive crisis during 
pregnancy or in the post-partum period, established treat-
ment protocols are available.46

In our practice, we screen obese pregnant women for 
OSA. OSA is characterized by episodes of nocturnal 
apnea, interrupted sleep and variable degrees of airway 
obstruction.9 The presence of OSA as a comorbidity is 
associated with increased risk of preeclampsia, eclamp-
sia, maternal cardio vascular complications, abnormal 
thrombotic events and mortality. It is still undetermined 
whether there is an association with obstetric history.47,48 
In addition, OSA in these patients may be associated 
with increased risks of preterm birth (frequently iatro-
genic or indicated), fetal growth restriction (FGR) and 
stillbirth. OSA has been reported as a risk factor for 
liver injury independent of obesity.49 Once OSA is diag-
nosed, we recommend active treatment with C-pap with 
periodic determination of peak flow measurements. 
Liver and renal function tests are performed each tri-
mester. Prenatal care visit frequency is tailored to the 
progress of the pregnancy and the woman response to 
instructions.

Maternal obesity has been reported as an independent 
risk factor for spontaneous extremely preterm delivery 
by Swedish investigators.50 A meta-analysis of 39 studies 
conducted in Brazil showed a reduced risk of spontane-
ous preterm delivery in overweight and Class I obese 
women and a modest increased risk for moderate preterm 
birth (32–36 weeks). Class II obese women have an 
increased risk in general, especially for very preterm 
birth (<32 weeks). Class III obese women have an even 
higher risk for very preterm birth (adjusted odds ratio 
(aOR) = 2.27; 95% CI, 1.76–2.94). High BMI does not 
change the risk for premature rupture of fetal membranes; 
however, it increases the risk for elective preterm birth.51 
A recent meta-analysis utilizing US and Peruvian reports 
showed that the true science associated with the relation-
ship between gestational weight gain in the obese women 
and preterm birth is limited. The investigators recom-
mend further research to provide new information. The 
report showed that for obese women with gestational 
weight gain above the Institute of Medicine recommen-
dations, the risk of indicated preterm birth increases 
(aOR, 1.54; 95% CI, 1.09–2.16) as compared with preg-
nant women with recommended BMI.52
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Maternal obesity is associated with a 40% increased 
chance of suffering a stillbirth as the pregnancy 
approaches term. Black obese pregnant women have an 
adjusted hazard ratio of 1.9 (95% CI, 1.7–2.1), while 
White obese gravidas adjusted hazard ratio is 1.4 (95% 
CI, 1.3–1.5). Morbidly obese pregnant women as well as 
extremely obese pregnant women (BMI > 50 kg/m2) have 
an adjusted hazard of stillbirth of 1.4 and 1.69, respec-
tively, at 30 to 33 weeks’ gestation with an increase to 
3.20 and 2.95 at 37–39 weeks’ gestation and 3.30–8.95 at 
40–42 weeks’ gestation compared with non-obese preg-
nant women. Those with a BMI of 50 kg/m2 (extremely 
obese) had a 5.7-fold and 13.6-fold greater risk of still-
birth at 39 and 41 weeks’ gestation, respectively, than the 
non-obese women.9 In this context, there is no evidence 
showing improvement in perinatal outcome with the 
implementation of fetal surveillance utilizing the visually 
interpreted non-stress test. There is no firm recommenda-
tion for or against routine fetal surveillance in obese 
pregnant women.9 There is no single specific fetal sur-
veillance test that can accurately forecast fetal death. In 
summary, even modest increases in maternal BMI are 
associated with increased risk of fetal, neonatal and peri-
natal death.53 Furthermore, increased risks of stillbirth 
were observed at all gestational ages with some evidence 
of variable associations by race and parity.54 An increased 
risk of neonatal and infant death in obese women has also 
been reported.55 The corollary to the above information 
reaffirms the importance of reiterating the need for 
women planning a pregnancy or already pregnant to 
achieve recommended BMIs prior to conception and 
avoid or decrease excessive gestational weight gaining to 
decreased fetal, neonatal and infant morbidity and mor-
tality. Pre-pregnancy elevated BMI has an OR from 1.32 
for Class I obese to 1.73 for Class III obese for both neo-
natal and post neonatal mortality.56

During the second and third trimester, we utilize and 
recommend consultation with adult cardiology and 
anesthesia.

There is an increasing number of obese women who had 
undergone bariatric surgical procedures and conceived fol-
lowing the surgery. In our experience, most pregnancies 
following bariatric surgery are uneventful. The weight loss 
realized following the procedure provides improvement on 
the woman’s metabolic status, hypertension, abnormal 
high-density lipoprotein (HDL) cholesterol, metabolic syn-
drome, OSA and subfertility.57 There are two common 
types of bariatric procedures: restrictive (adjustable gastric 
band or AGB), where the size of the neo-stomach is reduced 
significantly and procedures that result in malabsorption 
(Roux-en-Y). There is an extensive literature dealing with 
the pros and cons of both procedures, side effects and com-
plications.58 There is no firm opinion regarding the ideal 
interval between the bariatric surgical procedure and con-
ception. A common approach is to ask the patients to wait 

for 12 months prior to conception. Our experience is that 
patients do not receive appropriate contraceptive coun-
seling and medication post bariatric surgery and conceived 
sooner than advisable. Many patients who realize a signifi-
cant reduction in their weight remain obese at the time of 
conception. There is no statistically significant difference 
in obstetric and neonatal outcomes on patients who con-
ceived shortly after the bariatric procedure and those who 
wait for the prescribed length of time.59,60 Table 2 offers an 
example of the approach to the nutritional care of the preg-
nant woman following one of the bariatric surgical 
approaches. We offer these recommendations as the prod-
uct of consolidated advice from a number of investigators 
and our own current practice. Currently, there is no stand-
ard approach to dietary supplements; we believe further 
studies and refinements of the current recommendations 
will be beneficial for this patient population as their ability 
to conceive increases after the surgical procedure, weight 
loss and health improvement. The care giver must be aware 
of the necessary adherence to dietary counseling and moni-
toring. A multidisciplinary prenatal care team is ideal to 
enhance all aspects of the care. Ideally, the patient should 
continue periodic contacts with the bariatric nutritionist. 
Diabetic screening is modified to accommodate the 
patient’s inability to tolerate a large acute glucose load and 
untoward side effects (dumping syndrome). We prefer to 
place the patient on a 1-week self-determined blood glu-
cose level, fasting and random between weeks 24 and 26 
and act according to results. Laboratory determinations for 
serum iron, ferritin, vitamin B12, folate, calcium and cre-
atinine are repeated every trimester. If abnormal, treatment 
is carried out in tandem with the bariatric surgery team. 
After the post-partum visit and the couple’s future repro-
ductive plans discussed, agreed upon contraceptive medi-
cation prescribed or initiated (vide supra). The patient is 

Table 2.  Dietary recommendations in pregnancy post 
bariatric surgery.61–66

Prenatal Care Post RYGB
Combined procedure (restrictive and malabsorptive)

Protein deficiency: provide 60 g protein daily, balanced diet
Iron deficiency (hypochlorhydria) anemia: in 10% of patients, 
40–65 mg iron sucrose po daily
Vitamin A deficiency: in ±10% of patients. 5000 IU daily
Vitamin B12: cobalamin sublingual 10 µg daily or 1000 µg IM 
monthly
Calcium: 1200–2000 mg citrate, 50–150 µg
Magnesium: 200–1000 mg daily
Vitamin D: 1000 IU daily
Folic acid: 4 mg daily included in prenatal vitamins
Iodine: no specific recommendations, depends on geographical 
location 250 µg daily
Vitamin K: no specific recommendations
Antioxidants: no specific recommendations

RYGB: Roux-en Y gastric bypass.
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referred back to the bariatric surgery team. For complete-
ness, we will briefly mention the current paucity of data 
associated with the long-term health of the offspring from 
obese women who underwent bariatric surgery prior to 
pregnancy.67

As pregnancy progresses into the third trimester, 
maternal and fetal evaluation concentrates on the risk 
assessment tailored to the individual patient. Gestational 
weight gain, carbohydrate metabolism, blood pressure 
levels, fetal growth, cardiorespiratory function, adjust-
ment of medications (insulin, oral hypoglycemic agents, 
antihypertensive, steroids, anticoagulants, antiasthmatics 
and more), patient working conditions when pertinent, 
cardiac function evaluation, cardiology clinical clearance 
for a major surgical procedure,68 anesthesia consultation 
and planning, prenatal education, immunizations and 
delivery planning, new born feeding, reproductive plan-
ning and post-delivery care are on the list of things to do 
and the concerns to anticipate. Parity becomes an impor-
tant issue to discuss in association with management of 
labor. Review the history of previous deliveries, labor 
duration, delivery events, outcomes both maternal and 
neonatal if any of consequence for risk recurrence (i.e. 
failed induction, prolonged labor, macrosomia, shoulder 
dystocia, perineal lacerations, post-partum bleeding, sur-
gical complications). Recently, an obstetric comorbidity 
index has been proposed to attempt to predict severe 
maternal morbidity.69 Further research may provide vali-
dation to incorporate this approach to improve the care of 
the obese pregnant woman.

Labor and delivery

The timing of labor is associated with the expression of the 
gene for corticotrophin-releasing hormone (CRH) by the 
placenta. This normal mechanism is distorted in the obese 
parturient. Post-term labor is common and induction may 
become necessary. There is no established specific oxy-
tocin protocol for the obese parturient. These “perspec-
tives” do not intend to provide a full discussion of the 
complexities of human parturition. The readers are referred 
to the specific literature on the subject.70,71 Monitoring the 
uterine contractions may be cumbersome and inaccurate, 
needing early amniorrhexis and use of intrauterine pres-
sure catheters and fetal scalp lead for fetal heart monitor-
ing. Cervical ripening becomes necessary in the presence 
of an unfavorable cervix. The association between mater-
nal obesity and preterm (iatrogenic) birth or prolonged 
pregnancy and dysfunctional labor has been recognized.

In our experience, should regional anesthesia be part of 
the delivery plan, we request the placement of the epidural 
catheter early; initiate the test dose to evaluate results and 
then repeat according to need later in the labor process or 
utilize a continuous bedside infusion pump.72 The first 
stage of labor (until a 6 cm cervical dilation is reached) may 

be prolonged in the obese parturient (Figure 1, laborgram), 
while the second stage is relatively of the same duration as 
in the non-obese.73 Obese parturients are at increased risk 
of failed trial of labor after a previous cesarean as well 
increased in composite maternal morbidity and neonatal 
injury.74 We include these concerns during the counseling 
and discussion at the time of the prenatal visits.

Operative vaginal delivery needs additional assistance 
at the bedside to support the patient’s legs. In our experi-
ence, the dorsal lithotomy position may be difficult to 
achieve comfortably by obese parturients; the team must be 
prepared for alternative positions and additional support. 
Increased risk for shoulder dystocia demands the team to be 
alert at all times to provide the necessary support and 
appropriate maneuvers conducive to alleviate the situation 
if it arises. The redundant pannus will create a concern to 
perform suprapubic pressure. Additional personnel must be 
available. Consider moving to deliver the posterior shoul-
der first or sling the anterior fetal axilla to slide it under the 
symphysis. We practice active management of the third 
stage of labor utilizing IV (10–40 U/500 or 1000 mL of 
crystalloid) or 10 U of oxytocin IM at the time of the first 
shoulder delivery will assist in decreasing the risk for post-
partum hemorrhage. Readers should be aware of the incon-
sistencies of this approach across the world.75,76 We make 
certain that trained assistants, proper instruments and ade-
quate lighting are ready to explore the uterus, vagina, cer-
vix and perineum for possible lacerations.

Should the patient had a previous cesarean delivery 
(one or more), obtain accurate up-to-date delineation of 
placenta insertion. We evaluate the location and normal 
insertion should be mapped to allow for proper planning of 
incision placement and additional resources in case of an 
abnormally attached placenta (accreta, increta, percreta).  
It is important to review the previous cesarean(s) opera-
tive report along with the events of the post-operative care, 
the use of prophylactic antibiotics, presurgical prepara-
tions and local hygiene; discuss the increased risk for 
abnormal clotting events and its prevention with Sequential 
Compression Devices (SCDs), prophylactic anticoagula-
tion starting 18–24 h post-surgery and continue until dis-
charge from the hospital or further. Discuss the importance 

Figure 1.  25-year-old gravida 2 para 0 Vertex (BMI, 68 kg/m2; 
induced labor; SVD; BW 3631 g).
Note protracted progress of labor. PP: presenting part; Cx: cervix; 0: 
station 0.
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of early ambulation and the eventual need for intensive 
care unit admission and blood products transfusion. 
Transporting the patient to the operating room table may 
need additional equipment (inflatable mattress). The oper-
ating room table should be tailored to the patient’s weight. 
Should the regional anesthesia fail, endotracheal intuba-
tion may be necessary and anesthesia should be ready for 
this approach on a patient with significantly reduced neck 
motion.72 Obese parturients are at increased risk of pri-
mary cesarean during the intrapartum period.77 Abdominal 
incision planning assists in deciding the location, type, 
size and the proper pannus management according to its 
size. If concerns are warranted regarding placenta insertion 
or location, the indication for a hysterectomy should be dis-
cussed with the patient and her family and shared with 
Obstetrics (OB) nursing personnel, anesthesia, transfusion 
services and neonatology who will be involved in the care. 
If during prenatal care the diagnosis of abnormal placenta-
tion is firm, consider referring the patient for her delivery to 
a higher level institution with experience in these cases and 
additional surgical support. When an elective surgical 
delivery is planned, attempt to schedule it early in the day 
when the obstetrical unit is fully staffed. Make certain that 
the appropriate (bariatric) surgical instruments are availa-
ble. In our experience, we frequently utilize a self-retaining 
protector-retractor (Alexis® O)78 or similar to reduce the 
number of instruments in the field and extra assistants at the 
table side. Abdominal incision location preference is left at 
the surgeon’s election as well as the cesarean technique. 
Consider having a portable vacuum extractor or obstetrical 
forceps for the delivery, since occasionally the distance 
between the patient’s skin and the uterus is significant and 
the usual manual maneuvers are cumbersome. The usual 
and customary “fundal pressure” is for the most part of 
little use. If there has been a prolonged labor or any period 
of bearing down efforts prior to the cesarean, and the fetal 
presenting part is deeply engaged, cephalad displacement 
by a trained vaginal hand (push up approach) may become 
necessary. Be prepared for such contingency and have a 
knowledgeable assistant in charge of displacing the fetal 
presenting part upward. In our experience, we use this 
approach and do not perform the hysterotomy until the pre-
senting part is above the symphysis to avoid prolapse of the 
fetal shoulder or upper extremity. Conversely, delivering 
the fetal pole on the upper uterine segment (breech extrac-
tion) may be an alternative maneuver in certain cases. In 
case of a multiple pregnancy, we recommend presurgical 
planning according to the fetal position.

Treat the third stage of labor with equal attention as it is 
on a vaginal delivery. Closing the hysterotomy and the 
abdominal wall are left to the decision of the individual sur-
geon, its training and experience in this very special popula-
tion. Hemostasis is essential and it should be accomplished 
with limited use of cautery that create areas of local necrosis 
leading to increased chance for post-operative complications 

(seroma, hematoma), wound disruption and fasciitis. Fascial 
closure may be performed as routinely done or via Smythe 
Jones technique. The pannus must be closed avoiding pock-
ets with poor opposition that may be an additional source of 
wound disruption. Two or three layers of interrupted absorb-
able sutures may be needed. We also recommend closing the 
skin with sutures and not staples, since this last approach is 
associated with a higher number of post-operative wound 
complications. Consider early and daily close surveillance of 
wound care; if staples were used, delayed removal appears to 
be beneficial. Upon discharge, the patient and her immediate 
family members should be instructed to participate in wound 
care. These patients are frequently unable to access the inci-
sion on their own for proper hygiene.

Postpartum

Long-term care of the newly delivered obese women must 
insure monitoring of weight loss, cardiac and metabolic 
follow-up, blood pressure monitoring and necessary live 
style adjustment for health preservation. Obstetricians 
may select to refer these women to a primary care  
physician for follow-up.79 Reproductive planning must be 
discussed during prenatal care to determine the most 
appropriate approach as was discussed under contracep-
tion. Appropriate referrals to a primary care physician 
who understands the intricacies of obesity should ideally 
be provided at the time of hospital discharge. That will 
include access to a comprehensive weight management 
program including dietary adjustments, physical activity 
and behavioral modifications. Multidisciplinary care pro-
grams suitable for individual patients are available in most 
health care systems or community programs and are rec-
ommended. Expanded counseling may involve the evalua-
tion for bariatric surgery procedures and a proper referral 
provided. In cases where the pregnancy has been com-
pleted on a patient who had pre-pregnancy bariatric sur-
gery, a return to the bariatric surgeon should be secured to 
allow for any necessary follow-up care, especially of those 
women with an adjustable device (lap band). We utilize the 
term “bariatric obstetrics” to identify all efforts to care for 
this population and provide all indicated interventions to 
decrease or reverse obesity and its short- and long-term 
adverse effects on parental and infant health.

Conclusion

Caring for obese pregnant women offers a number of chal-
lenges for the care giver, the system, the patient herself and 
the family. The preceding perspectives offer a capsulized 
scenario to have in mind while caring for this population. 
In spite of ongoing efforts to prevent obesity, the number 
of obese pregnant women with significant comorbidities 
continues to increase. All aspects of their obstetrical care 
deserve special attention. These perspectives convey our 
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education, training and clinical experience in the evalua-
tion and management of obesity associated with preg-
nancy. Readers must be informed that currently there are 
approximately 26 national and international guidelines 
associated with different aspects of the management of 
obesity in pregnancy. These guidelines include patients 
studied through decades.80–85 These guidelines are based 
on retrospective cohort studies and guidelines reviews and 
show significant discrepancies among them while showing 
limited guidance to clinical practitioners. They all recom-
mend further randomized, double blind, population control 
trials and the development of standard guidelines.

Future

Maternal obesity has been defined as a worldwide epi-
demic. Its effects are long lasting on both the mother and 
the offspring. A concerted social and medical effort includes 
collaboration to ameliorate the effects of this disease on the 
future generation. As it has been demonstrated, delaying 
conception until the maternal BMI reaches the recom-
mended levels seems to improve the obstetrical and neona-
tal outcomes. Public health educational programs and 
community outreach efforts should increase. Adequate 
funding is necessary. Legislators must be informed of this 
condition that threatens public health. Elected officials are 
mandated to preserve the health of the public. One example 
is a collaborative community multiinstitutional approach to 
achieve the healthy people 2020 goals.86 Further research 
in improved medical and surgical treatments of obesity 
may bring alternatives for patients not responding to cur-
rent methods. The AspireAssist™ device (Aspire Bariatrics, 
King of Prussia, PA, USA) has been recently approved by 
the FDA in the United States. A small clinical trial of 111 
patients has been completed (unpublished), demonstrating 
a 12% loss in total body weight versus 3.6% loss in the 
control group after 1 year of use. The opportunity to predict 
future obesity in children may start at 4 months of age as 
recently reported by Smego at the 2016 National Endocrine 
Society meeting (unpublished). This will allow to identify 
those children at risk for adult obesity and counsel the fami-
lies toward healthier lifestyles.
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