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Introduction
Obesity is defined as body mass index (BMI) ≥30 kg/m2. Severe 
obesity occurs when BMI is 35–39.9 kg/m2 while morbid obesity 
is BMI ≥40 kg/m2. Obesity is one of the leading causes of health 
related disorder and has reached epidemic proportions not only in 
developed nations but also in developing countries like India where 
morbid obesity affects atleast 5% of the population. The prevalence 
of morbid obesity increased by 50% in the United States from 2000 
to 2005 [1]. The World Health Organization estimates that 54.3% 
of the women and 51.7% of the men in the USA will be obese in 
2015. Overall prevalence of obesity in India among women is 12.6% 
according to NFHS 3 in 2005-6 [2]. The prevalence of obesity is 
increasingly rapidly among women all over the world and affecting 
more commonly the reproductive age group.

CONCERNS
It is a life-threatening condition as it shortens life expectancy by 
being the harbinger of several chronic illnesses like diabetes 
mellitus, heart disease, hypertension, osteoarthritis and cancers [3]. 
Apart from causing menstrual disorders, infertility and miscarriages, 
psychological issues, obesity has been associated with increased 
risk of almost every complication of pregnancy. 

The aim of the review is to estimate the incidence of bariatric 
surgeries in the reproductive age group and to assess the effect of 
these on the fertility and fetomaternal outcome. Reviews, original 
articles and case reports were identified by searching PUBMED from 
1995 to January 2015 using the keywords ‘pregnancy outcome 
after bariatric surgery and finally 48 articles have been referred. 

IMPLICATION OF MATERNAL OBESITY
Maternal obesity is defined as BMI ≥ 30 kg/m2 at the first antenatal 
visit. Recently, it has been recognised as a major risk factor in 
obstetric practice with the escalating prevalence of overweight and 
obese women in the reproductive age group. Pre-pregnancy obesity 
also poses significant risk for both adverse maternal and perinatal 
outcomes [4,5] as shown in the [Table/Fig-1].

The combination of pre-gestational metabolic syndrome and 
the physiological changes of pregnancy cause an increased risk 

for medical complications such as chronic cardiac dysfunction, 
proteinuria, sleep apnea, and non-alcoholic fatty liver disease [13]. 

Weight Loss Measures and Their Efficacy
Weight loss before conception is the optimum way to avert the 
medical and obstetric complications in obese women. Lifestyle 
modification as well as medical therapy had limited success in 
maintaining long-term weight loss. Bariatric surgery has become 
a popular alternative for obese women planning pregnancy. There 
is scanty data pertaining to the pregnancy outcome after bariatric 
surgery especially from India.

Weight loss has been found to markedly decrease the incidence 
of all obesity related disorders [14]. Lifestyle modifications like diet 
and physical exercise even if supported with medications are not 
very effective at producing significant weight loss and thereafter 
maintaining it in patients with severe obesity. They produce only 
modest weight loss (5 kg lost at one year) [15]. Controlled studies 
of diets have also shown only minimal weight loss [16]. However, 
surgical treatments for severe obesity have been reported to cause 
not only substantial but also sustainable weight loss over the long 
term. A meta-analysis published in 2005 reported that bariatric 
surgeries result in 20–30 kg of weight loss that can be maintained 
for at least 10 years [17].
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Early Pregnancy Late Pregnancy Labour & 
postpartum

Fetal & Perinatal 
Issues

Spontaneous  
abortions [6]

Gestational 
diabetes mellitus

Dysfunctional 
labour

Macrosomia [7] 

Congenital 
anomalies [8]

Pregnancy induced 
hypertension

Increased 
operative 

interventions [9,10]

Birth trauma
Shoulder dystocia 

[8,10]

Increased risk of 
medical  problems

Anaesthetic 
complications

Juvenile obesity 
[10]

Still births/
intrauterine death 

[11]

Wound sepsis
Deep vein 
thrombosis

Adolescent and 
adult metabolic 
syndrome [12]  

Postpartum 
haemorrhage

[Table/Fig-1]: Fetomaternal complications in obese pregnant women
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Deficiency Consequences

Protein Hypoalbuminemia in mother
Fetal growth retardation 

Oligohydramnios 
Fetal deaths

Vitamin K Fetal intracerebral haemorrhages

Vitamin A Fetal bilateral micropthalmia and permanent 
retinal damage

Vitamin B12 (seen after all surgical 
procedures)

Maternal anaemia in pregnancy
Low B 12 levels  in breast milk

Electrolytes and calcium Electrolyte imbalance in baby

Fat malabsorption Poor energy content of breast milk leading 
to poor postnatal growth

Iron Iron deficiency anaemia

[Table/Fig-2]: Specific deficiencies and their consequences in pregnant women after 
bariatric surgery

BARIATRIC SURGERIES
The effectiveness of bariatric weight loss surgeries has already been 
well publicized by patients, success stories, and the media. As a 
result, more obese patients have been overwhelmingly opting for 
the procedures and a marked rise in these operative interventions 
has been reported in the USA especially among women [18]. 
Furthermore, a 5-fold increase was noted among teenager females 
[19]. As a result, it is worthwhile to expect an increased population 
of pregnant women post bariatric surgery with altered nutritional 
requirement demanding rigorous scientific research into pregnancy 
and neonatal outcomes in this population. Although there are very 
few studies from India [20,21] in the last 10 years on this subject but 
this surgery is increasing especially in metros and we will be facing 
the challenge of treating these pregnant women more often in near 
future.

BARIATRIC SURGICAL PROCEDURES
1.	 RESTRICTIVE: These procedures restrict the food intake and 

achieve weight loss due to early and prolonged satiety after a 
solid meal.

a.	  Laparoscopic Adjustable Gastric Banding (LAGB): 
In this surgery the uppermost portion of the stomach is 
encircled by a band made up of an inflatable balloon, 
thereby decreasing the gastric volume. The diameter of 
this balloon can be altered by adding or removing saline 
as a daycare procedure depending on the rate of a 
patient's weight loss [22].

b.	 Gastroplasty: Laparoscopic sleeve resection 
(gastrectomy)/vertical band gastroplasty (VBG):   In 
this the upper part of the stomach is stapled to create 
a narrow gastric inlet or pouch which causes sense 
of fullness after eating small meals [23]. VBG has now 
been superseded by adjustable band procedures and 
procedures that combine mechanical restriction with 
bypass because of the poor long-term weight loss and 
complications.

2.	 MALABSORPTIVE: These procedures bypass a certain 
length of intestine so that the food and digestive juices come 
in contact with only a short length of bowel causing mal-
absorption of the food and thus weight loss. The procedures 
include 

a.	 Bilio-pancreatic diversion [23,24]:  Here, 70% of 
the stomach is removed and a significant proportion of 
small intestine is bypassed which leads to malabsorption 
especially of fats caused by–

i.	  Diversion of food downstream thereby decreasing 
nutrient absorption. 

ii.	  Reduction in the quantities of enzymes and bile in the 
bypassed segment, which decreases absorption. 

b.	 Bilio pancreatic diversion with duodenal switch: 
This is rarely performed now due to substantial long 
term complications of hepatic failure, renal failure, kidney 
stones, arthritis and malnutrition.

3.	 Combined Restrictive And Malabsorptive: Roux en Y 
gastric bypass [25,26]: In this procedure, a part of stomach, 
whole of the duodenum and 40-150 cm of the proximal jejunum 
are bypassed resulting in reduced absorbtive area as well as  
changes in hormones (e.g., Ghrelin, PYY) and neural signals to 
the gastrointestinal tract leading to hunger control and satiety. 
Patients generally develop an aversion to high-carbohydrate 
diet and make major changes in their diet and eating habits. 

BARIATRIC SURGERY AND PREGNANCY 
OUTCOME 
Maternal Outcome: On extensive literature search, three cohort 
studies were found which compared outcomes between patients 
with post bariatric surgery pregnancies and nonsurgical patients 
who delivered in the same period and were matched to one or more 
characteristics like body mass index and age [27-29]. 

Medical complications: Most studies reported reduced incidence 
of gestational diabetes mellitus (GDM), Pregnancy induced 
hypertension and pre-eclampsia. 

Rate of caesarean section: Although caesarean section rate does 
not increase after bariatric surgery as such but a study by Dixon et 
al., found rate significantly higher in post bariatric surgery patients 
[30].

Miscarriage: No significant difference was observed in miscarriage 
rate after BPD procedure [31] however restrictive procedures have 
reported that miscarriage rates remain high and vary from 4.3% up 
to 29% despite reduction in BMI [30-33].

Gestational Weight Gain: The weight gain in post bariatric 
pregnancies can vary widely. It is probably affected by the time 
period between surgery and conception [34]. Several case–control 
studies have demonstrated a significantly lower weight gain after 
bariatric surgery compared with a BMI-matched control group or 
to pregnancies prior to surgery. It has been recommended to do 
active band adjustment (by removing all band fluid in 1st trimester to 
prevent vomiting, addition of fluid after 14 weeks gestation or later 
if weight gain was excessive and then again removal of all fluid at 
36 weeks to minimize its impact on delivery) for favourable maternal 
weight outcomes [30]. 

Nutritional Deficiencies: Although mild nutrient deficiency is 
common after bariatric surgeries, the risk for clinically relevant micro/
macro nutrient deficiencies increases during pregnancy because of 
increased requirements that are exacerbated by serious nausea-
vomiting during pregnancy. Malnutrition is more common after 
malabsorptive procedures than restrictive ones. There are studies 
who have raised concerns over some specific nutrient deficiency in 
pregnancy [35].

[Table/Fig-2] summarizes the specific deficiencies and their 
consequences in pregnant women.

Enteral and/or parenteral nutrition along with specific 
supplementation of micronutrients is indicated during pregnancy. 

Mechanical Complications After Restrictive Procedures: The 
vomiting tendency in pregnancy, increased abdominal pressure and 
the anatomical repositioning of the intra-abdominal organs during 
pregnancy predispose to technical problems with the gastric band. 
Band migration with resultant vomiting, dehydration, electrolyte 
disturbances and band leakage has been reported in up to 29% 
of case [30]. 
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Surgical Complications: Several complications have been 
reported requiring surgical intervention during pregnancy following 
bariatric surgery i.e. intestinal obstructions (due to adhesions from 
previous surgery), intestinal hernia (due to increased intraabdominal 
pressure), gastric ulcer, band events and staple line stricture [17]. 
Intestinal obstruction can occur at three stages: at mid pregnancy 
when the uterus becomes an abdominal organ and puts pressure on 
the intestine; at term when the fetal head descends; and in the post-
partum period with rapid involution of the uterus [36]. In cases of an 
intestinal hernia or obstruction, prompt recognition and intervention 
is required for survival of both mother and child. Although CT scan is 
contraindicated during pregnancy but it may be done to confirm the 
diagnosis in the event of uncertainty to save the maternal mortality.

NEONATAL OUTCOME
Birth Weight: Pregnancy following bariatric surgery has been 
demonstrated to reduce fetal macrosomia especially after Roux en 
Y gastric bypass [22,23]. Increased incidence of intrauterine growth 
restriction and small for gestational age has been observed after 
bariatric surgery [37]. 

Premature Birth: There are conflicting reports regarding prematurity. 
But many studies have seen no significant change in the prematurity 
rate in post bariatric surgery pregnancies [18,24]. 

Perinatal Death: Perinatal mortality rate does not differ in 
pregnancies with and without previous bariatric surgery [26]. 

Congenital Malformations: A number of observational studies 
indicate the need for further research into the potential increase in 
congenital malformations following bariatric surgery. Two studies 
have reported increased rate of neural tube defects following RYGB 
because of non-adherent to recommended vitamin supplementation 
[38,39].

MANAGEMENT RECOMMENDATIONS FOR 
PREGNANCY AFTER BARIATRIC SURGERY
Timing of Pregnancy After Bariatric Surgery: Although there is 
paucity of literature that suggest any optimal timing for pregnancy 
after bariatric surgery, Currently it is highly recommended to delay 
pregnancy for 12–18 months after surgery, because of a rapid weight 
loss phase and its specific stressful influence on the organs [33]. If 
conception occurs within a period of rapid weight loss, there are 
concerns about increased miscarriage rate and reduced fetal growth. 
However, spontaneous miscarriages or stillbirths were neither noted 
within the early or late group, although preterm deliveries occurred 
with higher frequency in pregnancies conceived within the first year 
after surgery [29]. No difference has been observed in the incidence 
of GDM, PIH and CS, birth weight, IUGR or SGA, between early or 
late groups [30,34].

The patients should be advised effective contraception as oral 
contraceptives may not achieve adequate levels of their active 
substances in serum, because of altered absorption [40]. 

It is mandatory that patients should remain in regular follow-up 
following bariatric surgery in order to ensure a healthy and varied 
diet with folic acid, vitamin B12 and iron supplementation. 

Antenatal Care: A multidisciplinary approach involving the 
obstetrician, the bariatric surgeon and the nutritionist is required to 
manage pregnancy following bariatric surgery. Early consultation 
should be done to determine baseline nutritional status and the 
importance of regular check-ups must be explained.

Nutritional supplementation should be tailored to the patient’s 
status and the type of bariatric surgery performed. Congenital 
malformations must be ruled out by a targeted scan. Close 
monitoring of gestational weight gain and fetal growth should be 
done by serial ultrasound examination. There should be high index 

of suspicion whenever patient present with epigastric pain, nausea, 
post-prandial vomiting and intestinal obstruction must be ruled out 
without delay. 

There is an increased requirement for microelements and vitamins 
during pregnancy which becomes evident and more important 
in those women who have undergone bariatric procedures. The 
compliance of long term intake micronutrient and multivitamin is 
poor in a bariatric surgery patients thus proper prenatal counselling 
and treatment regarding this aspect is mandatory. These women 
have higher risk of complications caused by deficiencies of vitamin 
B12, folic acid, calcium, and iron especially [41]. 

Calcium supplementation: Inadequate calcium intake can cause 
maternal bone loss, reduced calcium in breast milk, or inappropriate 
mineralization of fetus bones. Thus, it is recommended to increase 
the intake of 1000 mg of calcium during pregnancy to 2000 mg 
of calcium citrate with vitamin D (50–150 mcg). The citrate form is 
preferred as it does not require acidic environment for absorption 
[42]. 

Iron supplementation: Iron deficiency in these patients is caused 
by achlorhydria or bypass of duodenum and proximal jejunum which 
are the first and main site of the iron absorption [43]. The important 
points to remember during supplementation in these patients are–

-	 Ferrous form should be supplemented to avoid the need 
of acidic environment.

-	 Recommended 30 mg of daily iron supplementation to be 
increased to  40–65 mg daily. 

-	 Regular estimation of serum levels of haemoglobin, iron, 
ferritin, and transferrin is mandatory so that the dose of 
Iron can be modified accordingly.

Vitamin B12 supplementation:  Vitamin B12 deficiency occur due 
to the absence of acid environment, inadequate secretion of intrinsic 
factor (IF) and malabsorption [44]. Besides causing anaemia the B12 
deficiency may also result in early pregnancy losses, neurobehavioral 
disorders and anaemia in infant due to rise in maternal serum 
homocysteine levels caused by low concentration of cobalamin 
thus regular estimation of serum homocysteine and vitamin B12 
levels is mandatory [45]. The recommended daily sublingual dose 
of cobalamin during pregnancy after bariatric surgery should be 
increased from 3 mcg to 10 mcg in easily absorbed crystalline form. 
Intramuscular injections in monthly dose 1000 mcg can also be 
used. 

Folic acid supplementation: Prenatal supplementation with 
vitamins containing 4 mg of folic acid prior to and during pregnancy 
is usually sufficient to maintain adequate serum levels to reduce the 
risk of neural tube defects.

Vitamin A supplementation: It is reported that this deficiency 
exists in 10% of patients following gastric bypass [46]. Vitamin 
A plays an important role in cell's reproduction, differentiation, 
and proliferation. Vitamin A is also needed for normal fetal lung 
development and maturation. Moreover, vitamin A deficiency also 
increases susceptibility to respiratory infections and diarrhea. 
Vitamin A stores in the fetal liver is affected by the maternal vitamin 
A levels thus plasma retinol levels must be examined periodically 
and if necessary oral supplement therapy in dose of 5000 IU/day 
can be given [47].

Vitamin K supplementation:  Excessive vomiting or fat 
malabsorbtion may lead to a higher risk of vitamin K-deficient bleeding 
disorders of the neonates. Eerdekens et al., reported on five cases 
with severe intracranial bleeding and skeletal malformations caused 
by vitamin K deficiency of mothers following bariatric surgery [47]. 
However, there are no recommendations about supplementation of 
the vitamin K [45].

Zinc supplementation: Recommendations is same as in routine 
pregnant woman.
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Iodide supplementation: There are no recommendations for the 
pregnant women after bariatric treatment. Due to the threat of 
malnutrition the daily intake of 250 mcg of iodide is recommended 
as against 150 mcg in routine pregnancy. 

Gestational Diabetes: The screening for gestational diabetes 
mellitus in these patients is done by fasting and postprandial blood 
sugar levels or continuous blood glucose monitoring to avoid the 
risk of dumping syndrome (nausea, abdominal cramps, diarrhea, 
and heart palpitation) associated with glucose tolerance test [48]. 

Weight Gain: According to the Institute of Medicine of the National 
Academy of Sciences–

•	 Normal-weight women (BMI of 19.8–26): recommended weight 
gain is 11.5–16 kg, 

•	 Overweight women (BMI of 26.1–29): recommended weight 
gain is 7 -9 kg. 

Fetal ultrasound scans every 4 to 6 weeks starting from the 24th 
week of gestation is recommended to monitor fetus growth [34]. 

Intrapartum: A normal and uncomplicated course of labour is 
expected in the post bariatric surgery pregnant women. 

Postpartum: Mothers after bariatric surgery should be encouraged 
to breastfeed as in non obese postpartum women. It is essential 
to maintain micronutrients supplementation during breastfeeding 
to prevent fetal vitamin deficiency especially vitamin B deficiency, 
which can cause megaloblastic anaemia, failure to thrive and 
development delays. Entire period of breastfeeding should be under 
special medical care the same as pregnancy.  

Conclusion 	
Pregnancy after bariatric surgery should be managed by team of 
experts involving the obstetrician, the bariatric surgeon and the 
nutritionist. It is advisable to delay pregnancy for 12-18 months 
post bariatric surgery by effective contraception. Regular and 
frequent laboratory test to assess levels of iron, haemoglobin, 
ferritin, transferrin, calcium, homocysteine, cobalamin and retinol 
should be done for adequate supplementation. Regular ultrasound 
for assessment of fetal growth is mandatory in these patients. 
Therefore special care during pregnancy is needed in these patients 
for healthy outcome.
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