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The patient with obesity represents unique challenges to the medical community and, in the setting of pregnancy, additional risks to both mother and fetus. This document will focus on the risks and considerations needed to care for the women with obesity and her fetus during the antepartum, intrapartum, and immediate postpartum stages of pregnancy. Specific attention will be given to pregnancy in the setting of class III and super morbid obesity.
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INTRODUCTION

Being overweight or obese is a common comorbidity, and the prevalence is increasing (1). Recent estimates suggest that over 66% of adults in the United States are overweight, as indicated by a BMI higher than 25 kg/m2 (2). In the United States, over 30% of reproductively-aged women are obese and obesity is one of the most significant contributors to overall health (2, 3). The prevalence of obesity in general, and particularly super obesity, is increasing in our obstetric population (4). Data surrounding the management of the obese parturient is limited to small prospective studies and expert opinion; identifying evidence-based practices for the patient with obesity is important for optimal care (5). Where evidence is lacking, we offer recommendations based on our institutional practice.

Obesity is a risk factor for many obstetrical complications including diabetes, hypertensive disorders of pregnancy, birth defects, macrosomia, preterm delivery, fetal death in utero, increased rate of cesarean delivery and anesthetic complications. The rising rate of obesity is thought to underlie the increasing incidence of type 2 diabetes in pregnancy and the antepartum sequalae of the disease. Additionally, rates of chronic hypertension are increasing, mirroring the rise in obesity (3).

BMI at or above 30 kg/m2 is considered obese with class I obesity defined as BMI ≥ 30 to <35 kg/m2, class II obesity as BMI ≥35 to <40 kg/m2 and class III obesity as BMI ≥40 kg/m2 (6). The 2015–2016 National Health and Nutrition Examination Survey (NHANES) data indicated that 36.5% of women aged 20–39 meet criteria for obesity (1). A BMI at or above 50 kg/m2 is considered super-obesity, and 2% of pregnant women in the United States are classified as having super-obesity (4). For the purpose of this document, the definition of the bariatric patient is any individual whose weight and/or body habitus interferes with the ability to provide safe, reasonable care. This includes any person with a body weight >300 pounds, a BMI ≥ 40 kg/m2 (class III obesity), or persons overweight by >100 pounds (7).



ANTEPARTUM CARE


Maternal
 
Cardiovascular

The risk of hypertensive diseases of pregnancy, most notably preeclampsia, is increased in mothers with obesity with some studies citing a 3–10 fold increase in preeclampsia risk compared to normal weight women (8). The increased preeclampsia risk appears to exhibit a dose-response relationship with one study finding that the risk for preeclampsia doubles with each 5 kg/m2 increase in BMI (9). This finding appears to be particularly true for women with super-obesity who, when combined with a high rate of gestational weight gain, have been found to be at the greatest risk for development of preeclampsia (OR 7.52, 95% CI 2.7–21.0) (10). However, patients with obesity do not appear to be at a significantly elevated risk of severely preterm (<34 weeks) preeclampsia (10).

Maternal serum leptin, which is released by adipose tissue and to a lesser degree the placenta, is correlated with BMI, both during pregnancy, and in the postpartum period (11). Elevated leptin levels are associated with placental ischemia and endothelial dysfunction (11), which likely underlies its association with the development of preeclampsia (12). Maternal obesity increases the risk of peripartum cardiomyopathy; leptin contributes to vascular dysfunction and is hypothesized to contribute to peripartum cardiomyopathy in mothers with obesity. In mothers with obesity with peripartum cardiomyopathy there is evidence of decreased cardiac recovery, and instead a transition to chronic nonischemic cardiomyopathy compared to their normal weight counterparts (12).

We recommend obtaining baseline labs (CBC, CMP, LDH) and urine protein creatinine ratios in all pregnant women with obesity, regardless of the presence of chronic hypertension. Additionally, we recommend considering a baseline transthoracic echo in women with class III and super-obesity secondary to their elevated risk of cardiomyopathy and underlying vascular disease.

There are additional logistical issues, such as obtaining consistent blood pressure monitoring. This can be difficult in the upper extremities, and writing nursing notes to ensure clear locations for blood pressure sites (i.e., upper arm, wrist, size of cuff) will improve consistency and assist in clinical decisions (13). Indirect blood pressure measurements have been found to be reliable with a correctly fitting cuff, even with a large upper arm circumference (14). The American Heart Association has published an open access document that outlines how to select optimal blood pressure cuff size and optimize accurate readings (15). Invasive monitoring, such as arterial lines, is also occasionally required, though is generally outside the scope of a Labor and Delivery unit.



Respiratory

The elevated intra-abdominal pressure and reductions in lung volumes that are common in pregnancy are accentuated by obesity (16, 17). The incidence of obstructive sleep apnea (OSA) is also greater within the obese, and particularly super-obese, population (16, 18). In a study evaluating the diagnosis of OSA in patients being screened for weight loss surgery, the prevalence of OSA in the super-obese group (BMI 50–59.9 kg/m2) was 77% (19). In those with a BMI of 60 kg/m2 or greater, the prevalence rose to 95% (19). Given the high prevalence of OSA in patients with obesity, as well as the significant morbidity associated with the presence of OSA in pregnancy, we recommend that all women with class III or super-obesity be screened for OSA prior to pregnancy. Screening can be performed with the STOP-bang questionnaire, as supported by the Society of Anesthesia and Sleep Medicine (20). Women with class I or II obesity, as well as normal weight women, should be screened for OSA based on the presence of OSA symptoms. Although there is a lack of data to indicate if treatment of OSA in pregnancy modifies adverse pregnancy outcomes associated with OSA (such as preeclampsia), identifying it as a comorbidity is an important risk factor for anesthesia related deaths (21).

Pregnant patients with OSA, regardless of BMI, are more likely to be diagnosed with preeclampsia (adjusted OR, 2.5; 95% CI, 2.2–2.9), eclampsia (adjusted OR, 5.4; 95% CI, 3.3–8.9), cardiomyopathy (adjusted OR, 9.0; 95% CI, 7.5–10.9), pulmonary embolism (adjusted OR, 4.5; 95% CI, 2.3–8.9), and in-hospital mortality (adjusted OR, 5.28; 95% CI, 2.45–11.53) (22). However, there is limited data on if treatment of OSA improves outcomes (4).



Endocrinology

Pregnancy is an insulin resistant state and may unmask previously subclinical metabolic dysfunction. Women with pregestational type 2 diabetes are urged to obtain tight control prior to attempting pregnancy and should seek care with a Maternal Fetal Medicine specialist early in pregnancy.

Maternal obesity is also a significant risk factor for the development of gestational diabetes. The degree of maternal obesity and incidence of gestational diabetes are linearly correlated with class I obesity affording a RR of 2.94 (2.73–3.18) while the presence of class III obesity affords a RR of 3.55 (3.26–3.86) compared to normal weight women (8, 23).

Vitamin D deficiency is more common in the general population with obesity and pre-pregnancy obesity is associated with both maternal and neonatal vitamin D deficiency (24). Vitamin D deficiency has been reported in almost 60% of pregnant women with obesity compared to ~35% of normal weight women (25). Vitamin D deficiency in pregnancy has been associated with a significantly increased risk of developing preeclampsia as well as worsening glucose tolerance, two pregnancy-related complications for which women with obesity are already at an elevated risk (24). Hypovitaminosis D is also associated with low birth weight and a possible association with increased cesarean birth rates (24).

The United States Preventative Services Task Force (USPSTF) recommends screening for gestational diabetes in asymptomatic pregnant persons at 24 weeks gestation or after, and feels that the current evidence is insufficient to screen for GDM prior to 24 weeks (26). The USPSTF recognizes that for patients with risk factors for type 2 diabetes (obesity, family history of diabetes, fetal macrosomia in a prior pregnancy) that a clinician should use their clinical judgement to determine what is appropriate screening for that patient in the first or early second trimester (26). We recommend screening at presentation to pregnancy care for gestational diabetes in all patients with obesity; if negative, we recommend repeat screening at the standard 24–28 weeks estimated gestational age.

We also recommend screening in the first trimester for vitamin D deficiency in all pregnant women with obesity, with subsequent supplementation when appropriate.

Despite the unclear mechanistic link between obesity and thyroid dysfunction, thyroid dysfunction and adverse pregnancy outcomes is well-described (27). Due to this, the American Thyroid Association recommends screening patients with a BMI ≥ 40 for thyroid dysfunction (28). Notably, ACOG does not include a BMI category as an indication for thyroid screening. Specifically, ACOG outlines that screening should be performed only in patients with a personal or family history of thyroid disease, type 1 diabetes mellitus, or clinical suspicion of thyroid disease (29). ACOG does not support universal screening due to the lack of cognitive improvement for children in those women with subclinical hypothyroidism who were treated during pregnancy (30, 31).



Gestational Weight Gain

In 2009, the Institute of Medicine (IOM) published guidelines regarding the amount of gestational weight gain recommended in order to optimize outcomes for patients and neonates (32). The IOM guidelines recommend a weight gain of 11–20 lbs for all patients with obesity throughout the course of their pregnancy (32). Unfortunately, secondary to limited data examining gestational weight gain by obesity class, the recommendations are not further specified for patients with higher-order obesity.

It is estimated the ~40–50% of women with obesity gain greater than the recommended amount of weight during pregnancy (3, 32). Excessive gestational weight gain is a risk factor for postpartum weight retention, which can exacerbate the metabolic dysfunction for which women with obesity are already at risk.

Multiple studies have investigated restricted gestational weight gain, below IOM recommendations (generally defined as <11 lbs/5 kg), in women with pregestational obesity, and have found an increased rate of small for gestational age (SGA) infants (aOR ranging between 1.2 and 2.6) (33–35). Some perceived benefits to limited weight gestational gain in these patients have been suggested, including decreased risk for cesarean section and decreased post-partum weight retention; however, secondary to the lack of proven benefit and the known increased risk of SGA infants, we recommend advising patients according to the IOM guidelines for gestational weight gain. The USPSTF has published a table of behavior counseling interventions to guide practitioners' discussion with pregnant patients who are at risk of adverse outcomes related to obesity (36). These recommendations include structured exercise classes, healthy eating habits, directed counseling and goal setting.

We recommend determination of BMI at a patient's first prenatal visit with targeted counseling regarding recommendations for weight gain, as well as strategies that can be employed to limit weight gain.




Fetal
 
Pregnancy Loss

Women with obesity have an increased risk of spontaneous abortion (SAB) as well as recurrent miscarriage (3, 8, 37). The risk of SAB for women with a BMI >30 kg/m2 is increased by 30% (OR 1.31, 1.18–1.47)(8) and, for those with class II and III obesity, it is further increased with RR 1.97 (1.71–2.28) and 3.54 (2.56–4.89), respectively (23).


Fetal Anomalies and Genetic Screening

Fetal anomalies, including neural tube defects, hydrocephaly and cardiac, orofacial and limb reduction defects, are more commonly observed in women with obesity (3, 8). However, there is a decreased prevalence of gastroschisis in women with obesity (OR 0.17, 0.10–0.30) (3, 23, 38). There are various theories regarding the increased incidence of anomalies including underlying insulin resistance/hyperglycemia, nutritional deficiencies as well as difficulty in ultrasound diagnosis leading to a possible decrease in termination for fetal anomalies (3, 38–40).

Ultrasound detection of congenital anomalies is compromised in pregnant women with obesity, with significantly decreased ultrasound sensitivity for fetal structural anomalies with increasing maternal obesity class (3). Furthermore, because of the increased volume of distribution related to increased plasma volume, measurements of serum analytes can be altered, and cell free fetal DNA screening is more likely to yield an indeterminate result. While obesity should not be seen as a contraindication to diagnostic genetic testing, both chorionic villus sampling and amniocenteses can be technically challenging in patient with obesity.

In line with the American Institute of Ultrasound in Medicine guidelines (41), we recommend a detailed midtrimester anatomic ultrasound for all patients with a pre-pregnancy BMI >30 kg/m2. Additional techniques, such as transvaginal US or placing the US probe in the maternal umbilicus, should be employed as ways to mediate the effect of maternal obesity. In the absence of other indications for an early 2nd trimester fetal ultrasound, we recommend scheduling the fetal anatomic survey at or shortly after 20 weeks to facilitate the best chance to identify fetal structures in patients with obesity. There has been discussion regarding the use of MRI in the pregnant patient with obesity. An elevated BMI could warrant the use of MRI, which would be expected to have less impact from deeper tissue layers compared to ultrasound imaging. There is limited availability and relatively high cost associated with the use of MRI, but no expected adverse effects. Because of this, we would consider the use of MRI to assess fetal anatomy if an anomaly is suspected, but would not routinely offer MRI (42).




Growth Abnormalities

Pre-pregnancy obesity increases the risk for large for gestational age infants (class I obesity RR 1.74, 1.65–1.83, class III obesity 2.3., 2.14–2.52)(8) as well as fetal macrosomia (defined as birthweight >4,500 gm; OR 3.23, 2.39–4.37) (8, 23). Though it has previously been attributed to underlying comorbidities, there is recent evidence that severe fetal growth restriction (FGR) is more common in women with obesity and that umbilical artery Doppler abnormalities are more frequent with increasing obesity class (43). The inflammatory effects of obesity on the placenta and intrauterine environment are the proposed etiology for this potential association.

Due to increased inaccuracy in fundal height measurements (44), we recommend considering serial growth ultrasounds vs. a follow up growth US in the third trimester in women with obesity.



Stillbirth

At all gestational ages, the risk of stillbirth increases with increasing maternal obesity class (3). Though the absolute risk remains low (59/10,000 in women with BMI 30–35 kg/m2 compared to 40/10,000 in women with BMI 20–25 kg/m2) (45), a large-scale retrospective cohort study found that women with obesity had increased rates of stillbirth, compared to normal weight women, at each gestational age studied with adjusted hazard ratios ranging between 1.4 and 3.3 for women with class III obesity, depending on gestational age (46). This increased rate was particularly true at later gestational ages with women with a BMI > 50 kg/m2 having a 5.7-fold and 13.6-fold increased risk of stillbirth at 39 and 41 weeks, respectively, compared to normal weight women (46). ACOG has published estimated rates of stillbirth for maternal or fetal conditions, and an elevated BMI is included (47).

The mechanism for the increased stillbirth rate remains unknown; however, theories include underlying undiagnosed comorbidities, chronic intrauterine inflammation, hypoxia, placental dysfunction (45, 48). Recent ACOG guidance recommends considering antenatal testing at 37 weeks for pregnancies complicated by pre-pregnancy BMI of 35–39 kg/m2, and consider starting at 34 weeks if pre-pregnancy BMI was ≥40 kg/m2 (3). We concur with the ACOG antenatal testing considerations, or as dictated by comorbid conditions or at the discretion of the provider.



Preterm Delivery

Obesity is associated with an increased rate of preterm delivery (8, 23); however, the distinction between spontaneous and iatrogenic preterm births has not always been made. A study conducted with both Swedish and American cohorts demonstrated that obesity is a strong independent risk factor for extremely early (22–27 weeks EGA) spontaneous preterm delivery (class III obesity RR 2.21, 1.76–2.77). However, obesity was found to have no effect on spontaneous preterm delivery at more mature gestational ages (49).





INTRAPARTUM

For women with obesity, and particularly those with super-obesity, a multidisciplinary approach to their intrapartum care is required; for patients with a BMI >40 kg/m2, consultation with specialists should be considered; for those patients with a BMI >50 kg/m2, it is recommended. A multi-disciplinary care team should include Maternal-Fetal Medicine (MFM) specialists, Anesthesia, nursing and pharmacy, with potential consultation with Critical Care, Cardiology and Pulmonology colleagues.


General Needs
 
Facility Logistics

For the bariatric patient, physical space (i.e., wider doorways, elevators with increased maximal weight allowances) and accommodating equipment designed for patients with obesity and staff trained in bariatric patient transfer is essential. Obtaining a bariatric bed and surgical table is necessary, and pre-emptively placing a hovermat on the bed will assist with any future transfer if the patient is for surgical delivery. Other considerations include portable or ceiling-mounted lifting equipment, bariatric wheelchairs and commodes, large surgical safety belts and sequential compression devices.



Anesthetic Considerations

Obstetric anesthesia specialists would ideally meet with the patient prior to hospitalization to evaluate comorbidities, assess pulmonary and cardiovascular status, and obtain an airway exam. This is also an opportunity to elicit history of prior difficult neuraxial placement or difficult airway. Consultation should also include a discussion of labor analgesic options including labor epidurals and anesthetic options for cesarean delivery. When discussing labor epidurals, it is important to emphasize that placement can be more difficult in obesity and can take longer to place and are more likely to need replacement (50), for that reason early labor epidural placement should be considered. Especially in cases where the patient proceeds with vaginal delivery, having early epidural placement, 24-hour access to anesthesiologists, additional staff to facilitate transfer, and fiber optic equipment for possible urgent intubation is recommended (4, 51). Early communication regarding change in status and anesthesia needs is imperative for patient care.

In the super-obese subpopulation, the incidence of failed regional anesthesia placement is 12–17% with a risk of general anesthesia ranging between 6 and 12% (52). Should cesarean delivery be indicated, additional anesthetic concerns include positioning, intraoperative blood pressure monitoring and postoperative analgesia. Positioning during cesarean delivery can be difficult and should include all team members when possible. Depending on the patient's airway exam, the anesthesia team may wish to position the patient on a ramp in case endotracheal intubation is needed. Reliable non-invasive blood pressure monitoring can be difficult in the population with obesity. Cesarean delivery can be associated with hemodynamic instability and massive hemorrhage, therefore invasive blood pressure monitoring can be considered if non-invasive techniques have proven unreliable (53). Another consideration is post-cesarean analgesia, where the gold standard in the United States for non-obese women is neuraxial morphine. There is an increased risk of hypoventilation in the setting of obesity and opioid pain medications, and collaboration with anesthetic providers is necessary for safe management. Ideally, pain control options should be discussed during prenatal care, but each case needs individual management regardless of when a patient presents for delivery.

IV access is a necessary part of labor and delivery and must be approached with the intent of obtaining access with minimal discomfort to the patient. Multiple attempts to start an IV should prompt the request for additional resources, including ultrasound guided placement, and consideration for peripherally inserted central catheters. Given the higher risk of postpartum hemorrhage and difficulty of IV placement in obesity, early placement of two peripheral IVs should be considered.



Delivery Approach and Labor Considerations

Obesity is an independent risk factor for cesarean delivery. Among nulliparous women, class I obesity afforded a RR of 2.26 (2.0–2.51) for a cesarean delivery while women with class II –III obesity had a RR of 3.38 (2.49–4.57) (8). Up to 50% of women with super-obesity undergo a cesarean delivery, compared to 33% of women with BMI's 30–39.9 kg/m2, and 43% with BMI 40–49.9 kg/m2 (4, 54). Women with obesity are more likely to have an abnormal labor curve, with overall duration of labor and progression through latent labor being significantly prolonged. This finding exhibited a dose-response with increasing obesity class (55). Furthermore, among those nulliparous women who achieve complete dilation, women with obesity are more likely to have a prolonged second stage of labor (aRR 1.65, 1.18–2.30, for >4 h) and a second stage arrest cesarean delivery (aRR 1.78, 1.34–2.34) or cesarean for fetal distress in the second stage (aRR 2.67, 1.18–3.58) (56).



Fetal Assessment

Ultrasound assessment for fetal presentation may be necessary, as Leopold maneuvers and vaginal exam may be inadequate to assess fetal presentation in the context of obesity. At times, fetal monitoring is not feasible when body habitus limits the ability of cardiotocography to pick up fetal heart rate. Identifying the optimal placement of a fetal monitor can require the use of an ultrasound. At times, the tissue penetration of a curvilinear probe may be inadequate, and an endovaginal probe can be utilized transabdominally, often in the umbilicus, to obtain imaging due to decreased umbilical tissue thickness (57).

Having a nurse remain at bedside to adjust the external fetal monitor and palpate for contractions is one option (58). Intermittent ultrasound of the fetal heart rate transabdominally could be performed, but is not an evidence-based recommendation, as meta-analysis of studies assessing intermittent auscultation vs. continuous monitoring often excluded high risk pregnancies (59).

In recent years there has been the development of products aimed at increasing the ability to trace fetal heart tones in women with obesity. The GE Monica Novii Wireless Patch System is one such product that has been shown to improving fetal heart tracings in women with obesity (60). Amniotomy and placement of internal monitors, including a fetal scalp electrode, may be necessary.




Surgical Needs
 
Surgical Considerations

Obesity, and particularly super obesity, has been associated with increased rates of post-cesarean complications (4, 61, 62). A secondary analysis of a large Maternal-Fetal Medicine Unit (MFMU) Cesarean Registry found that women with a BMI >45 had a significantly increased rate of a wound complication composite, as well as each individual complication. The increased rate was most notable for wound infection (aOR 3.78, 2.60–5.46), wound opening (aOR 5.47, 2.79–10.7) and infection-related hospital readmission (aOR 2.97, 2.26–3.91) (61). The increasing risk of post-cesarean wound complications mirrors an increasing BMI, with higher complication rates seen in women with higher BMIs (62), and there is a 30–50% risk of wound complications in women with super-obesity (4).

Though less well-established than the increased post-surgical complications associated with obesity, obesity has also been found to significantly influence intraoperative characteristics and outcomes. Increasing BMI is associated with increased operative time and estimated blood loss (62). For women with super-obesity, the estimated incidence of intraoperative injury is 4–28%, and includes perioperative transfusion, reoperation, hysterectomy, bladder, bowel, or ureteral injury, or broad ligament hematomas (4).



Antibiotic Prophylaxis and Prep

It is recommended that all women undergoing cesarean delivery receive broad spectrum antibiotics. For women with obesity, higher doses are generally recommended. It has been demonstrated that cefazolin concentrations in adipose tissue at time of skin incision are inversely proportional to BMI when all patients are given a standard dose of 2 gm IV 30–60 min prior to skin incision (63). While all groups maintained therapeutic levels for gram positive cocci, the obese and super-obese groups were below the minimal inhibitory concentrations for gram-negative rods. Our institution has adopted guidelines for increased prophylaxis for patients with BMI >40 kg/m2 or weight over 120 kg. The data indicate that using 3 gm cefazolin preoperatively for these patients provides sufficient antimicrobial coverage (64). For those with a history of serious penicillin allergy, combination therapy with intravenous clindamycin 900 mg IV plus gentamicin 5 mg/kg is recommended.

Abdominal skin preparation is recommended with two or more chlorhexidine-alcohol swabs due to an increased surface area. As women with superobesity are at increased risk of postpartum endometritis, with rates estimated at 3–8% (4), vaginal preparation should be considered, especially in those women with ruptured membranes (4, 65).



Surgical Positioning and Incision

Operating rooms equipped with motorized lifts will make it easier to assist the patient with obesity onto the operating table (58). These rooms should have sufficient space to allow staff to move safely and efficiently (66).

Ideal surgical positioning for women with obesity, and particularly super-obesity, undergoing cesarean delivery remains unclear; however, special attention should be given to maternal pressure point reduction and pannus retraction.

The benefits of a transverse incision include increased wound strength, decreased pain and increased post-cesarean respiratory efforts; however, the infectious risk when placed under a large pannus is increased (67). Additionally, vertical incisions are typically associated with improved surgical access and visualization.

Most studies have shown that a vertical skin incision is associated with an increase in composite wound complications (including infection, seromas, hematomas, fascial dehiscence) compared to a transverse incision (61, 68, 69), as well as an increased rate of classical hysterotomy (70). A large secondary analysis of the MFMU Cesarean Registry found that, regardless of BMI, when compared to a transverse Pfannenstiel incision, vertical skin incisions were associated with increased wound complications (non-obese, 7 vs. 2%, p = 0.002; BMI >45 kg/m2, 9 vs. 5%, p = 0.001) (61). However, other studies have not confirmed this association (70, 71). In a study to evaluate cesarean outcomes in women with class III obesity, the increased rate of wound complications, both as a composite and individually, in those with a vertical skin incision was negated when adjusted for confounders including BMI, diabetes and pre-cesarean labor (aOR 1.7, 0.7–4.1) (70). Furthermore, vertical skin incisions were associated with less neonatal complications, including a decreased risk of 5 min Apgar scores <7 (aOR 0.06, 0.004–0.9) (70).

An additional consideration, whether the incision is transverse or vertical, is infra- or supra- umbilical incisional placement. A retrospective cohort study of parturients with a mean BMI of 49 kg/m2 revealed a trend toward fewer wound complications with a high-transverse skin incision compared to a low transverse incision (15.6 vs. 27.1%, p = 0.24); however, those in the high-transverse group had lower 5-min Apgar scores (8 vs. 9; p = 0.002) and increased NICU admissions (28.1 vs. 5.2%; p = 0.001) though no difference in umbilical artery pH levels (72).

The patient's respiratory status after pannus retraction should also help direct an accessible entry location. One option to identify placement of the skin incision is to assess the location of pannus fold origin. To do this, place one hand under the retracted pannus and one above to estimate where a skin incision would be needed to avoid exit and re-entry into the subcutaneous tissue. This assessment should occur prior to skin preparation, in order for the anticipated operative field to be adequately cleaned.

Decision regarding type of skin incision is based on the maternal body habitus distribution, access to the lower uterine segment, and maternal and physician preference; the recommended skin incision type in women with obesity has not been definitively determined (3).



Surgical Closure

Based on available evidence, the subcutaneous tissue should be closed in those women with at least 2 cm of adipose tissue; this approach has been shown to significantly decrease the rate of postoperative wound disruption (73). Staples or subcuticular stitches are reasonable options to consider in skin closure; a randomized control trial of women with class III obesity or above undergoing cesarean delivery found no difference in composite wound outcome between those women who received staples or those with a subcuticular skin closure (74). Though prior studies had suggested a benefit (75), a recent large multicenter randomized control trial of women with obesity undergoing cesarean sections found that negative pressure wound dressings did not decrease the risk of surgical site infections compared to standard dressings (76). Given the most recent results, we do not recommend routinely using a negative pressure dressing in all women with obesity undergoing cesarean section. A discussion with patients of the risks, benefits and cost is recommended if considering a negative pressure dressing.





POSTPARTUM


General Care

Nursing care approaches for safe patient handling in the setting of obesity and super-obesity have been outlined in an online application, made available by Veteran's Affairs (7). This resource includes safe transfers, repositioning, access to abdominal and perineal areas, showering and bathing, and floor/fall recovery, amongst others. For the patient with super obesity, the postpartum period requirements may include a bariatric bed, as well as a bariatric lift to improve safety for the staff in caring for these patients. Obtaining a bariatric size bedside commode is also necessary.

For women who deliver by cesarean section there is a 1–2% risk of maternal intensive care unit admission in the super-obese population (4). Depending on the individual patient and delivery characteristics, initial post-operative recovery may necessitate an ICU setting. This is meant to facilitate increased nursing to patient ratios, invasive monitoring, and, if intubated, delayed extubation due to prolonged operative time, respiratory comorbidities, or blood loss.

Adjusted expectations for appropriate urine output based on weight and having additional resources for rapid intubation are helpful for nursing care. Once transitioned to an L&D or postpartum floor, adoption of the Maternal Early Warning Signs (MEWS) protocol is recommended (77).

Early involvement of respiratory therapy, for use of incentive spirometry or assistance with CPAP use is invaluable. Physical and occupational therapy for the patient with limited mobility is useful for those who can recover functioning to ambulate. Common immobility-related complications include skin breakdown, cardiac deconditioning, deep vein thrombosis, muscle atrophy, urinary stasis, constipation, pain management problems, and depression. Immobility also contributes to pulmonary complications such as atelectasis and pneumonia (78).

Pregnancy is a risk factor for new or persistent obesity and obesity related events in pregnancy are associated with long term metabolic dysfunction (8). Women with gestational diabetes are at increased risk for type 2 diabetes with reported rates varying widely between 2.6 and 70% when studied from 6 weeks to 28 years postpartum (79). Women with obesity are more likely to have increased development of central fat mass in the postpartum period leading to the adverse cardiovascular outcomes that are associated with central adiposity. Additionally, women with obesity have an increased risk of hypertensive diseases of pregnancy which is in turn associated with increased long-term cardiovascular risks both in the mother as well as their offspring. After a pregnancy complicated by preeclampsia, the risk of hypertension increases four-fold and the risk of stroke and ischemic heart disease increases by two-fold (80). Furthermore, the offspring of pregnancies complicated by preeclampsia are at increased risk of cardiovascular dysfunction as well. There is also an emerging body of evidence that gestational or type 2 diabetes in pregnancy as well as maternal obesity, has long-term consequences for the long-term metabolic health of their offspring (81, 82).



Complications
 
Bleeding Risk

The increased rates of post-cesarean complications in women with obesity are discussed above. Obesity has also been associated with increased risk of postpartum hemorrhage, regardless of mode of delivery (class III obesity, RR 1.43, 1.33–1.54) (8) and providers should be aware and prepared. There has been an association of atonic hemorrhage with increasing BMI, and having uterotonics on hand for immediate or prophylactic use should be considered (83, 84).



VTE Prophylaxis

The incidence of venous thromboembolism (VTE) in pregnancy and the immediate postpartum period is 4–5 times higher than in the general population, and obesity further accentuates this risk with an aOR 5.3 (2.1–13.5) in women with a pre-pregnancy BMI >30 kg/m2 (8, 67). There also appears to be a dose-response relationship, with increasing BMI associated with increasing risk of VTE, therefore putting women with super-obesity at particularly high risk (67). Furthermore, pregnant women with a BMI >25 kg/m2 and a history of immobilization have an aOR of 62.3 (95% CI 11.5–337.6) for antenatal VTE, and 40.1 (95% CI 8.0–201.5) for postnatal VTE compared to women of normal BMI and no immobilization (85).

For women undergoing Cesarean birth, ACOG recommends mechanical compression devices, and pharmacologic thromboprophylaxis with additional risk factors. However, these risk factors are not specified from ACOG except for known thrombophilias or prior VTE events (86). The ACCP recommendations suggest the combined use of mechanical and pharmacologic thromboprophylaxis for patients undergoing abdominal–pelvic surgery who have Caprini scores of 5 or higher (87).

The Caprini score is a risk assessment tool to estimate the incidence of venous thromboembolism among surgical patients. In a retrospective study evaluating the Caprini score, the risk of venous thromboembolism after surgery was 0.0% for a score of 0–1, 0.7% for a score of 2, 1.0% for a score of 3–4, and 1.9% for a score of 5 or higher (88). The risk factors included in the Caprini Risk Assessment to the obstetric patient include swollen legs, BMI >25 kg/m2, smoking, diabetes, blood transfusions (all receiving one point), and surgery >45 min, patient confined to bed >72 h (2 points each), amongst others (89). The full table of risk factors is listed in the modified Caprini Risk Assessment Model for Pregnancy in Appendix 1 of the National Partnership for Maternal Safety- Consensus Bundle on Venous Thromboembolism or available online at https://links.lww.com/AOG/A834) (89).

For non-surgical, hospitalized patients, the Padua scoring system can be utilized, with a score of 4 or higher associated with an 11.0% risk of venous thromboembolism for patients not receiving prophylaxis, and a score of <4 with a 0.3% risk of venous thromboembolism (90).The NPMS Consensus Bundle on Venous Thromboembolism authors' interpreted the Royal College of Obstetrician and Gynaecology's (RCOG) implementation of risk based pharmacologic thromboprophylaxis as contributing to the drop in maternal mortality (89). They contended that the trend in decrease of maternal mortality followed RCOG's broader, risk-based pharmacologic thromboprophylaxis recommendations, released in 2004, for antepartum and postpartum patients. D'Alton et al. (89) utilized the Caprini and Padua scoring systems to offer antepartum and postpartum thromboprophylaxis. Specifically, these authors cited recommendations for pharmacologic thromboprophylaxis in post-Cesarean patients with additional risk factors for VTE. We recommend considering pharmacologic thromboprophylaxis for all patients who have undergone Cesarean or have a Caprini score of 5 or greater.



Breastfeeding

Breastfeeding has a multitude of significant health benefits both for the mother as well as the neonate. These benefits include decreased rates of obesity and diabetes in the offspring as well as increased postpartum weight-loss and decreased risk of diabetes, cardiovascular disease, hypertension, ovarian cancer and breast cancer in the mother (91). However, obesity is associated with a decreased rate of breastfeeding initiation as well as decreased duration (92). Maternal obesity has been cited as a risk factor for delayed stage II lactogenesis, which is in turn associated with breastfeeding cessation (93). It is postulated that women with obesity may have elevated baseline progesterone levels which prevent the sharp decline in progesterone after delivery of the placenta that triggers lactogenesis, and that obesity alters the prolactin response to neonatal suckling in these mothers (93, 94). Furthermore, both diabetes and cesarean deliveries have been associated with delayed lactogenesis and are more common in mothers with obesity (92).

Breastfeeding preference and behavior is multifactorial with both socio-economic and physiologic determinants. While there are many behavioral, logistic, psychologic, and cultural reasons that a woman may choose not to breastfeed, evidence suggests that obesity may make initiation and continuation of breastfeeding more difficult in women who chose to pursue it (92–94). We, as providers, should start the conversation antenatally to promote the maternal and neonatal benefits of breastfeeding, particularly in the setting of obesity. Prenatal lactation consultation can be considered to discuss the risk of delayed lactation and low milk supply. Additionally, women with obesity and super-obesity are an elevated risk for adverse delivery events including intubation and hemorrhage, which may further confound initiation of a breastfeeding relationship. Lactation consults can work with the patient and providers to determine a plan in the event of these scenarios. Together with lactation consultants, providers can help determine the appropriateness of antepartum hand expression in order to have expressed milk available for the neonate, as well as to expedite lactogenesis (95). Postpartum lactation consultation should be offered to provide additional techniques and support.



Contraceptive Considerations

Given the increased maternal, as well as fetal, risk associated with obesity in pregnancy, contraceptive options counseling is a vital component of preventative healthcare. Obesity can alter the pharmacokinetics of medications including contraceptives by altering the absorption, distribution and metabolism (96). However, past studies of contraceptive efficacy have routinely excluded patients who are overweight and women with obesity; therefore, inhibiting thorough and informed contraceptive counseling (96). Some studies suggest that combined hormonal contraceptives (pills/patch/ring) and progestin-only pills are less efficacious in women with obesity, though the data is mixed (96).

In addition to limited efficacy data, there is minimal safety data regarding contraceptive methods in women with obesity and no safety information specifically regarding women with super-obesity (85). Obesity is a significant risk factor for VTE and this risk increases with the use of estrogen-containing contraception; compared to normal weight women, women with obesity are estimated to have a 24-fold increase in VTE risk when using combined hormonal contraceptives (85). However, the US Center for Disease Control and Prevention Medical Eligibility Criteria for Contraceptive Use designates combined hormonal contraceptives as risk category 2 (advantages generally outweigh risk) after 6 weeks postpartum in otherwise healthy women with obesity and no cardiovascular risk factors, given the low absolute risk of VTE (85, 97). Women with super-obesity are not specifically addressed. Non-hormonal or progestin-only methods are safe (MEC risk category 1) immediately following delivery in all women (97). Counseling should be had during antenatal care and offering the patient long-acting reversible contraception should be central to the discussion.

Long-acting reversible methods (IUD and/or Nexplanon) are more effective at preventing pregnancy than other methods for women in any BMI category, and ACOG recommends that they be offered to most women as first-line contraception (85). There have been studies finding up to a 50% decrease in etonorgestrel concentrations in women with obesity, although there has not been a decrease in contraceptive efficacy of progesterone implants in those patients with obesity (98).





CONCLUSION

Pregnancy for the patient with obesity is more complex than a gravid patient without an elevated BMI, with increasing maternal and fetal risk based on level of obesity. The antepartum, intrapartum, and postpartum needs for these gravidas require greater time, resources, and experience from health care providers. The multitude of health morbidities associated with obesity and super-obesity are beyond the scope of this document; however, obesity in pregnancy has also been associated with accentuation of some of these long-term health risks. Our hope is that this document will offer a comprehensive reference for health care teams when caring for the patient with obesity, and the specific needs for the patient with super obesity, during and after pregnancy.
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