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ARTICLE INFO ABSTRACT

Keywords: Bariatric procedures are on the rise as a surgical treatment for morbid obesity. In reproductive age of women,
Bariatric surgery bariatric surgeries will improve factors related to anovulation and lead to spontaneous fertility. Spontaneous
Pregnancy

pregnancy can happen within a year after bariatric surgery due to higher level of sex hormone binding globulin
and follicular stimulating hormone and reduction in androgens level. Reduction of length of follicular phase of
menstrual cycle was reported and contribute to improved ovulatory status.

The major impact to pregnant women is development of small for gestational age babies due to persistent
weight loss but this can be minimized by avoiding pregnancies too soon after bariatric surgery and good nutrition
supplement. Risk of developing gestational diabetes mellitus and preeclampsia reduced among post bariatric
surgery compared to no surgery. Another benefit observed are reduction in the risk of caesarean section and
admission to neonatal intensive care unit. There are no significant changes in composition of breast milk in
postpartum women without bariatric surgery and with women whom undergone surgery although more study
needed to evaluate this effect.

Obstetrics outcome
Perinatal outcome

Good prenatal care, micronutrient supplement during antenatal follow up and close supervision from expert
managing this pregnancy are essential component to ensure good outcome to mothers and their newborn.

1. Introduction

Bariatric surgery is a group of surgeries which are performed on
stomach or intestine with the intention to treat obesity. Since its intro-
duction in the 1960s, bariatric procedures gradually gaining acceptance
and become the major procedures done in treating severe obesity. Se-
vere obesity defined by World Health Organization as body mass index
(BMI) of 40 kg/m? or more is associated with problem like diabetes
mellitus, hypertension, osteoarthritis, gall stones, gastro oesophageal
reflux disease and sleep apnea are becoming more prevalent globally
and the cost managing these diseases and its complications are high. In
women, obesity is associated with reproductive disorder such as

menstrual disturbances, anovulatory cycle, polycystic ovarian syndrome
(PCOS) and certain cancers such as breast and endometrial cancer.
Data from the United States (US) in 2002 showed that up to 5.1% of
its population had a BMI of more than 40 kg/m? [1]. Since the preva-
lence of morbidly obese population is increasing, there is a high demand
for bariatric surgery as from 4925 in 1990’s to be as high as 41 000
procedures done in 2000 [2]. Out of 267, 000 obese population in
France, up to 86% of female with obesity undergone bariatric surgery
from year 2005-2014 with average age of 40.3 years old [3]. However,
there are trend in selection of type of bariatric surgery performed in the
US. From mid of 2000s, the choice of performing sleeve gastrectomy is
much higher compared to RYBG and laparoscopic adjustable banding
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gastric bypass surgery [4]. Similarly in Malaysia, the prevalence of
obesity has increased exponentially from 4.4% in 1996 to 17% in 2015.
Thus, this has shown the increasing trend of the use of bariatric surgery
to treat morbid obesity that are associated with complications in
Malaysia [5].

In obstetrics patients, morbidly obese pregnant mother has been
shown to have increase in complications such as gestational diabetes
mellitus, preeclampsia, abnormal labour which result in operative de-
livery and admission to neonatal intensive care unit.

Pregnancy following bariatric surgery are more commonly encoun-
tered as more obese women choose these procedures to manage their
obesity. In this article we will discuss the effects of bariatric surgery on
fertility and obstetrics outcome of pregnancy following it.

2. Overview of bariatric surgery

Bariatric surgery can be divided into restrictive, malabsorptive, or
mixed types of procedures. The most widely used surgical procedures
previously are the Roux-en-Y gastric bypass (RYGB), the sleeve gas-
trectomy, and the adjustable gastric band. Other procedures such as
biliopancreatic diversion are becoming less common nowadays
compared to in the early 1990’s. In RYGB, the upper part of the stomach
is partitioned to create a gastric pouch. About 75-150 cm, part of the
small intestine will be used to create another limb that carries ingested
food to the bowel. Sleeve gastrectomy is a restrictive procedure and is
performed as laparoscopic gastric resection, which creates a small
gastric pouch. It can also combine with the duodeno-ileostomy as part of
a biliopancreatic bypass.

Gastric banding is normally performed as a laparoscopic procedure
and consists in placing a band 1-2 cm below the gastroesophageal
junction. The intention in adjustable gastric banding is to create an
upper gastric pouch with a capacity of 20-30 ml. The introduction of
saline can adjust the degree of constriction through the port.

Other less invasive procedures include placement of intragastric
balloon with a volume of at least 400 ml gastric space is occupied, and
gastric motility is altered. Bariatric endoscopy procedure is associated
with improvement in hypercholesterolaemia, hypertriglyceridemia, and
diabetes mellitus [6].

2.1. Improvement in menstrual cycle and fertility factors

Weight loss because of surgery can be as much as 50-100 kg in a
period over six months to one year, thus bariatric surgery should be only
considered in a patient with severe obesity who fail to lose weight via
conventional lifestyle interventions or pharmacological treatment.

Improvement in menstrual cycle and hormonal profiles are seen
immediately after bariatric surgery and these changes can lead to
spontaneous pregnancy in infertile women [7]. A sudden increase in the
level of sex hormone binding globulin (SHBG), reduction in androgens
level and increase in follicular stimulating hormone (FSH) are seen after
surgery. Other improvement in menstrual cycle is reduction in the
length of follicular phase after gastric bypass surgery as reported by
Legro RS et al. (2012) in a three years prospective study involving 29
obese pregnant women [8].

2.2. Timing to conceive after bariatric surgery

The persistent weight loss induces by bariatric surgery will eventu-
ally improve ovulation rate but these effects may be hazardous to
developing foetus if pregnancy is allowed to occur immediately after
bariatric surgery. A small retrospective review showed that no signifi-
cant different in birth weight of babies delivered if woman pregnant
within same year after bariatric surgery or more than a year after sur-
gery [9].

Based on the clinical practice guideline by the American Association
of Clinical Endocrinologist, the Obesity Society and the American
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Society for Metabolic & Bariatric Surgery recommended that conception
should be avoided for 12-18 months after bariatric surgery [10].
However, other professional bodies such as American College of
Obstetrician and Gynaecologists recommends duration of 12-24 months
before conception whereas the Royal College of Obstetricians and
Gynaecologists suggests individualised approach which depend on the
age of women and its effect in delaying pregnancy for older women [11].
Another important factor that must be considered is the type of bariatric
surgery. SGA babies were found to be more related with women who
underwent Roux-en-Y gastric bypass (RYGB) or adjustable gastric
banding thus recommendation is to wait for twelve to eighteen months
post-surgery. Based on a retrospective case-control study by Rotten-
streich A et al. (2018) there was no increase in adverse outcome in 150
pregnancies that occur within first 18 months after LSG procedure [12].

If the interval of pregnancy and surgery is longer, the risk of un-
derlying deficiency in micronutrients is higher as patients can be lost to
follow up after first- or two-years post-surgery [13]. Thus, supplemen-
tation and baseline level of nutrients should be checked prior to attempt
pregnancy in those group with long interval of surgery and pregnancy.

In the latest guideline from European Association for Endoscopic
Surgery, pregnancy should be delayed during weight loss phase. The
justifications are lower admissions for neonatal intensive care unit thus
minimising foetal adverse outcome [14].

2.3. Risk of nutritional deficiencies

Although bariatric surgery successfully maintains the weight loss, it
is not without long term risk. Risk such as nutritional and micronutrient
deficiency has been reported from procedures such as with RYGB
[15-18]. Among deficiencies that can occur are protein malnutrition,
deficiencies in trace elements, essential minerals and water- or
fat-soluble vitamins. Metabolic bone diseases such as osteoporosis and
osteomalacia may developed if vitamin D level is profoundly low which
was seen in cases operated via RYGB procedures [19]. A small rando-
mised control trial comparing the effect of RYGB and laparoscopic bil-
iopancreatic diversion with duodenal switch in Scandinavia showed that
RYGB had resulted in reduction in the level of vitamin D, vitamin A and
thiamine whereas in duodenal switch procedure, reduction in haemo-
globin and total cholesterol were the main findings [20]. Level of
vitamin A was consistently low in a pregnant lady whom undergone
restrictive type of surgery such as laparoscopic adjustable gastric
banding.

Important micronutrient such as iron, calcium, vitamin B12 and
folate can be affected from bariatric procedures. These micronutrients
are essential during pregnancy and severe deficiency can lead to adverse
pregnancy outcome such as anaemia, congenital anomaly such as neural
tube defect and megaloblastic anaemia. In pregnancy, placental transfer
of vitamin K is very limited thus prophylaxis of vitamin K injection for all
newborns are become routine in many countries nowadays to prevent
vitamin K bleeding deficiency. Deficiency in vitamin A during preg-
nancy can be associated with neonatal microphthalmia [21] and severe
vitamin K deficiency will be associated with intracranial haemorrhage
[22]. Similarly, Eerderkens A et al. (2010) reported five cases of severe
intracranial bleeding secondary to vitamin K deficiency after RYGB and
biliopancreatic diversion [23]. Whether RYGB or sleeve gastrectomy,
both procedures will affect iron absorption through changes in secretion
of hypochloric acid and reduce surface area important for iron absorp-
tion [24].

2.4. Risk associated with gestational diabetes mellitus (GDM) and
preeclampsia

Based on retrospective review of all deliveries between 1988 and
2002 that developed gestational diabetes by Sheiner E et al. (2006) it
was found that no significant difference between the outcome of GDM
between pregnancy without bariatric surgery and GDM pregnancy
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following bariatric surgery [25]. However, Maggard MA et al. (2008) in
a systematic review of pregnancy following bariatric surgery had shown
that risk of developing gestational diabetes mellitus and preeclampsia
were lower in women undergone bariatric surgery compared to obese
women without bariatric surgery [26]. A larger Swedish population
based study reported by Johansson K et al. (2015) consisting of 670
women who conceived after bariatric surgery showed increased risk of
small for gestational age baby without increased risk of gestational
diabetes mellitus and slightly shorter duration of gestation compared to
their control group [27].

Preeclampsia is another life-threatening complication and it is more
common in pregnancy with obesity. Hypertensive disorders affect about
10% of all pregnancy and responsible for about 14% of maternal death
globally [28]. Obese women have a threefold increased risk for the
development of preeclampsia compared to normal weight pregnant
women [29]. Since the sudden surge of increasing number of repro-
ductive obese women undergone bariatric surgeries in the 2000’s, it is
normal to predict their risk of developing preeclampsia is very much
reduced after bariatric surgery. Bennet WL et al. reported that rates of
pregnancy induced hypertension were 2.5% lower in post-surgery group
compared to 13% in obese pregnant lady without surgery [30].

Incidence of pregnancy induced hypertension post bariatric surgery
varies. Studies showed reduction in incidence of preeclampsia after
bariatric surgery were many [26,31,32,33]. An increase in incidence of
pregnancy induced hypertension was reported in meta-analysis
involving 13 studies by Young B et al. (2018) [34]. The increase in
incidence could be attributed by older age group and white patients.

2.5. Miscarriages

Spontaneous miscarriages are more common in women with obesity
compared to pregnant women with normal BMI [35]. Whether the
pregnancy is natural or conceived via assisted reproductive technique,
obesity itself or with combination of other factors such as PCOS will
increase miscarriage rates. In a meta-analysis involving 16 studies by
Metwally M et al. (2008), patients with a BMI of more than 25 kg/m? has
been found to have increase miscarriage rate despite method of
conception [36]. Bilenka B et al. (1995) reported in a small case series of
18 pregnancies which showed decline of miscarriage rate from 33.3% to
7.8% after bariatric surgery [37].

Persistent high miscarriage rate was also noted in pregnancies
following biliopancreatic diversion in comparison with control prior to
surgery in a prospective study involving by Marceau P et al. (2004) [38].
This may indicate other factors that contribute to persistent miscarriage
rate after surgery such as poor oocyte quality or underlying genetic
causes.

2.6. Perinatal outcome

Most studies about bariatric surgeries and its impact to pregnancy
will also include foetal outcome of it [39-41]. Earlier comprehensive
study by Karmon A et al. (2008) suggested that previous reviews failed
to significantly show adverse perinatal outcome following bariatric
surgeries, but data were mostly collected from adequate prenatal care
and maintaining good, important micronutrient supplement prior and
throughout pregnancies [42]. Obesity in pregnancy and macrocosmic
baby is a well-known risk factor for increase in perinatal morbidity and
mortality. Numerous observational studies have shown that reduction in
BMI after bariatric surgery reduces the risk of delivering macrocosmic
baby [11,26,39,43,44].

Similarly, a systematic review of maternal and neonatal outcomes
after bariatric surgery by Kwong W et al. (2018) they have found that
reduction of occurrence of large for gestational age babies after bariatric
surgery [45].

A small for gestational age baby (SGA) is defined as estimated fetal
weight or birth weight of less than 10th centile for gestational age [46].
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Several studies previously relate the risk of foetus being small could be
related to the amount of weight loss by the mother and the surgical
technique used during bariatric surgery.

A cohort retrospective study based on 57 pregnancies from 48
pregnant women who undergone bariatric surgery in France between
2004 and 2014 showed that up to 40% developed SGA babies [47].
Similarly, lower mean birthweight was also the finding of pregnant
women after biliopancreatic surgery [38]. A retrospective
population-based study by Sheiner E et al. (2004) that involved 298
pregnant post bariatric surgery women showed no significant increase in
adverse perinatal outcome [41]. A small prospective study by Dixon JB
et al. (2005) who followed up 79 pregnancies after previous laparo-
scopic adjustable gastric banding procedures found that the complica-
tions and adverse outcome were not higher compared to general
population. It was mentioned that the effect might be due to adjust-
ability of the procedure that adapt to the nutritional requirements for
fetal growth during pregnancy [39].

2.7. Mode of delivery and role of breastfeeding

Bariatric surgery is not a contraindication for trial of vaginal delivery
unless absolute obstetrics factors come into play such as presence of
placenta praevia, macrosomia and abnormal foetal lie. Earlier system-
atic review by Vrebosch L et al. (2012) reported that lower rate of
caesarean section in the post bariatric surgery group [31] whereas a
meta-analysis involving 11 studies by Yi X et al. (2015) have shown no
significant difference in Caesarean delivery [48]. However, a retro-
spective cohort study by Getahun D et al. (2021) reported reduction in
Caesarean delivery and also subsequent reduction in neonatal intensive
care unit admission [44]. Breastfeeding is an essential part in newborn
and provide various health benefits to both mother and her newborn.
Little is known about the effect of bariatric surgery on breastfeeding.

In a small multicenter prospective study reported by Jans G et al.
(2018) the composition of breastmilk from women after bariatric sur-
gery was found to be comparable with women without bariatric surgery
[49]. However, previous failure to thrive was reported in a newborn of a
mother undergone gastric bypass surgery [50]. Thus, it is recommended
to continue nutritional supplement during breastfeeding period and to
practice breastfeeding for at least six months after delivery.

3. Conclusion

Pregnancy following bariatric surgery is one of a high-risk pregnancy
and need multidisciplinary follow up to ensure optimal outcome to
mother and baby. The choice of bariatric surgery and its subsequent
effects, monitoring and possible complication should be discussed in
detail with patients.
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