
INTRODUCTION

Weight loss surgery, also called bariatric surgery, is used to treat people who are
dangerously obese. This type of surgery is only available on the National Health Service to
treat people with potentially life-threatening obesity when other treatments, such as lifestyle
changes, haven’t worked. For people who meet the above criteria, weight loss surgery has
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ABSTRACT
Bariatric surgical procedures cause weight loss by restricting the amount of food the stomach
can hold, causing malabsorption of nutrients, or by a combination of both gastric restriction
and malabsorption. Bariatric procedures also often cause hormonal changes. Most weight loss
surgeries today are performed using minimally invasive techniques. Obesity  is one of the prime
causes that affects ovulation and fertility by altering the normal hormonal patterns in a woman.
It gives rise to infrequent or irregular menstrual cycles, disturbing the normal ovulation phase.
In addition to infertility, PCOS increases the risk of obesity, insulin resistance and type 2
diabetes, heart disease, irregular menstrual cycles and miscarriage. Obese women who become
pregnant may suffer from a complication of gestational diabetes, which passes on an increased
risk for early diabetes and obesity to their children. It’s safe to get pregnant after bariatric
surgery after your weight stabilizes. As with any major operation, bariatric surgery carries a risk
of complications but also requires a significant change in lifestyle afterwards. A systematic
review of published literature from 2008-2017 to evaluate the efficacy of pregnancy after bariatric
surgery, in Pubmed. Google scholar were searched. Additional relevant articles were obtained
from reference list. Fourteen research articles were identified which emphasized the advantages
of bariatric surgery before pregnancy in morbid obese women. Effects of bariatric surgery
before pregnancy, nutritional deficiencies, risk factors, time interval between pregnancy followed
by bariatric surgery and comparison between post bariatric surgery pregnant female and morbid
obese female have been studied.
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proved to be effective in significantly and quickly reducing excess body fat. However, it’s
always recommended that you try to lose weight through a healthy, calorie-controlled diet
and increased amounts of exercise before you consider weight loss surgery, as surgery
carries a risk of complications and requires a significant change in lifestyle afterwards.

The three most widely used types of weight loss surgery are[1]:

Gastric band :

[6]

Gastric bypass :

[7]

Sleevegastrectomy :

[8]
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Importance of weight loss surgery for morbid obese women planning pregnancy:
Being obese can harm one’s fertility by inhibiting normal ovulation. Obesity can also

affect the outcome of in vitro fertilization (IVF). Being obese during pregnancy increases
the risk of various pregnancy complications such as miscarriage. Maternal obesity can result
in negative outcomes for both women and foetuses. The foetus is at risk for stillbirth and
congenital anomalies.[2]

Nutrient deficiencies associated:
Nutrient deficiencies can also occur after restrictive surgical procedures, such as

adjustable gastric banding, because of decreased food intake or food intolerances[3]. Protein,
iron, folate, calcium, and vitamins B12 and D are the most common nutrient deficiencies
after gastric bypass surgery[4].

Pre-operative nutrition:
Even before undergoing weight loss surgery, the bariatric surgeon may recommend a

change in the diet to prepare patient’s body for surgery. This special pre-operative diet will
help shrink liver and reduce fat in abdomen so that the surgeon can operate more easily and
safely and increases the chances of the surgery being performed laparoscopically. Losing
weight before surgery will also help with recovery, increase the rate of weight loss and aid
with the transition to the post-op diet.  The time frame for the pre-op diet will vary from
patient to patient. One can expect their pre-surgery weight loss diet to be high in protein, but
low in calories, fats, and carbohydrates, especially refined sugars and saturated fat.   The
pre-surgery diet generally ranges from 800 to 1200 calories per day with about 70 to 120
grams of protein each day. The patient will also be advised to start vitamin supplements to
ensure their body has the nutrients necessary for recovery and health [5].

Post-operative nutrition:
After bariatric weight loss surgery, whether the patient have an adjustable  gastric

band  put in place or undergone a more complex operation such as the  gastric sleeve  or  gastric
bypass  procedure, it will take time for their body to heal. As their body recovers from surgery,
it is essential for them to follow the specific eating guidelines given to them by their bariatric
surgeon or dietician/nutritionist. The bariatric recovery diet is set to ensure that their body
heals properly and obtains adequate nutrition. The post-op recovery diet will slowly progress
from clear liquids to full liquids, pureed food, soft foods, and then they will finally be able to
start eating solid foods [5].

Given below is a systematic review of published literature from 2008-2017 to evaluate
the efficacy of pregnancy after bariatric surgery, in PubMed. Google scholar were searched.
Additional relevant articles were obtained from reference list.

Conclusion :
Women following bariatric surgery have lower risk for gestational diabetes mellitus and

foetal macrosomia as compared with obese parturient. The risks of negative maternal and
foetal outcomes for obese women can also be reduced by LAGB if the women are closely
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Table 2 : Prenatal care in morbid obese women
Sr.
No.

Sources Aurthor/
date

Title Methodology Major findings Conclusion

1. The Journal
of Maternal-
Fetal &
Neonatal
Medicine

Shai D,
Shoham-
Vardi I,
Amsalem D,
Silverberg
D, Levi I,
Sheiner E.

Feb.2014

Pregnancy
outcome of
patients
following
bariatric
surgery as
compared
with obese
women: a
population-
based study.

A retrospective
population-based study
comparing pregnancy
outcome of patients
following bariatric with
the obese population was
conducted. Multivariate
logistic regression
models were constructed
to control for
confounders. To evaluate
the change in
haemoglobin levels, the
authors included women
who had one pregnancy
before the bariatric
surgery and one
following the surgery or
two pregnancies for
women with obesity

This study included 326 women
who had one pregnancy before and
after a bariatric surgery and 1612
obese women who had at least two
consecutive deliveries. Using a
multivariable logistic regression
model, controlling for confounders
such as maternal age, patients
following bariatric surgery had
lower rates of gestational diabetes
mellitus and macrosomiaas
compared with obese parturients.
Women post bariatric surgery were
more likely to be anemic as
compared to obese parturients. A
significant decline in hemoglobin
level was noted in patients
following bariatric surgery.

Women
following
bariatric
surgery had
lower risk for
gestational
diabetes
mellitus and
fetalmacrosomi
a as compared
with obese
parturient.
Nevertheless,
bariatric
surgery is a risk
factor for
anemia

2. Obesity
Surgery

Lapolla A,
Marangon
M, Dalfrà
MG, Segato
G, De Luca
M, Fedele
D, Favretti
F, Enzi G,
Busetto L.

Sept.2010

Pregnancy
outcome in
morbidly
obese
women
before and
after
laparoscopic
gastric
banding.

Sixty-nine obese women
with (LAGB)
Laparoscopic Adjustable
Gastric Banding (83
pregnancies) were
compared with 120
obese women without
LAGB and 858 controls.

By comparison with normal
controls, post-LAGB pregnancies
had higher rates of gestational
hypertension, abortion, cesarean
section, preterm delivery, and
babies needing neonatal intensive.
Compared with the no-LAGB
obese group, the post-LAGB
pregnancies had lower rates of
gestational hypertension,
preeclampsia/eclampsia, and
cesarean section. The post-LAGB
obese women gained less weight
during the pregnancy and
experienced less gestational
hypertension, preeclampsia, and
macrosomia than in pregnancies
before LAGB. No significant
differences in maternal and foetal
outcomes emerged between post-
LAGB pregnant women who lost
versus those who gained weight
during pregnancy.

The risks of
negative
maternal and
fetal outcomes
for obese
women can be
reduced by
LAGB if the
women are
closely
followed up.

3. Obesity
Surgery

Wax JR,
Cartin A,
Wolff R,
Lepich S,
Pinette MG,
Blackstone
J.

Dec.2008

Pregnancy
following
gastric
bypass for
morbid
obesity:
effect of
surgery-to-
conception
interval on
maternal and
neonatal
outcomes.

Women with (RYGB)
Roux-en-Y Gastric
Bypass were stratified
into two groups by
surgery-to-conception
interval of <or=18 or
>18 months. Pregnancy
and newborn outcomes
excluding miscarriages
were compared using the
chi-square or unpaired t-
test for dichotomous and
continuous variables,
respectively.

Twenty subjects conceived <or=18
months and 32 conceived >18
months after RYGB, p< .05.
Maternal age, parity, body mass
index, and weight gain were
similar by group. There were no
statistically significant differences
in adverse obstetrical outcomes or
adverse newborn outcomes

Obstetrical and
neonatal
outcomes are
similar in
women
conceiving
during or after
the period of
maximal weight
loss following
RYGB.
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Table 3 : Post bariatric surgery pregnancy outcomes and neonatal care
Sr.
No.

Source Aurthor/ date Title Methodology Major findings Conclusion

1. European
Journal of
Obstetrics
and
Gynecology

Galazis N,
Docheva N,
Simillis C,
Nicolaides KH.
Oct.2014

Maternal and
neonatal
outcomes in
women
undergoing
bariatric
surgery: a
systematic
review and
meta-analysis

MEDLINE,
EMBASE and
Cochrane databases
were searched using
relevant keywords to
identify studies that
reported on
pregnancy outcomes
after BS. Pregnancy
outcome in firstly,
women after BS
compared to obese or
BMI-matched
women with no BS
and secondly, women
after BS compared to
the same or different
women before BS.
Only observational
studies were included

The entry criteria were fulfilled by
17 non-randomised cohort or case-
control studies, including seven
with high methodological quality
scores. In the BS group, compared
to controls, there was a lower
incidence of preeclampsia and
large neonates and a higher
incidence of small neonates,
preterm birth, admission for
neonatal intensive care and
maternal anaemia.

Bariatric surgery as a
whole improves some
pregnancy outcomes.
Laparoscopic
adjustable gastric
banding does not
appear to increase the
rate of small neonates
that was seen with
other BS procedures.
Obese women of
childbearing age
undergoing BS need to
be aware of these
outcomes.

2. JAMA
surgery

Parent B,
Martopullo I,
Weiss NS,
Khandelwal S,
Fay EE,
Rowhani-
Rahbar A
Feb.2017

Bariatric
Surgery in
Women of
Childbearing
Age, Timing
Between an
Operation and
Birth, and
Associated
Perinatal
Complications

Data were collected
from birth certificates
and maternally linked
hospital discharge
data. Participants
were all POMs and
their infants and a
population-based
random sample of
NOMs and their
infants frequency
matched by delivery
year

The primary outcomes were
prematurity, neonatal intensive
care unit (NICU) admission,
congenital malformation, and
small for gestational age (SGA),
birth injury, low Apgar score (<8),
and neonatal mortality. Poisson
regression was used to compute
relative risks (RRs) and 95% CIs,
with adjustments for maternal
body mass index, delivery year,
socioeconomic status, age, parity,
and comorbid conditions

Infants of mothers
with a previous
bariatric operation had
a greater likelihood of
perinatal
complications
compared with infants
of NOMs. Operation-
to-birth intervals of
less than 2 years were
associated with higher
risks for prematurity,
NICU admission, and
SGA status compared
with longer intervals.

3. Surgery for
Obesity and
Related
Diseases

Mead NC,
Sakkatos P,
Sakellaropoulos
GC, Adonakis
GL,
Alexandrides
TK,
Kalfarentzos F.

Pregnancy
outcomes and
nutritional
indices after 3
types of
bariatric
surgery
performed at a
single
institution

Pregnancy outcomes
of 113 women was
investigated who
gave birth to 150
children after
biliopancreatic
diversion (BPD),
Roux-en-Y gastric
bypass (RYGB), and
sleeve gastrectomy
(SG) between June
1994 and December
2011. Biochemical
indices and
pregnancy outcomes
were compared
among the different
types of surgery and
to overall 20-year
hospital data, as well
as to 56 pre-surgery
pregnancies in 36
women of the same
group.

Anaemia was observed in 24.2%
and 15.6% of pregnancies after
BPD and RYGB, respectively.
Vitamin B12 levels decreased
postoperatively in all groups, with
no further decrease during
pregnancy; however, low levels
were observed not only after BPD
(11.7%) and RYGB (15.6%), but
also after SG (13.3%). Folic acid
levels increased. Serum albumin
levels decreased in all groups
during pregnancy, but
hypoproteinemia was seen only
after BPD. Neonates after BPD
had significantly lower average
birth weight without a higher
frequency of low birth weight
defined as<2500 g. A comparison
of neonatal data between babies
born before surgery and siblings
born after surgery (AS) showed
that AS newborns had lower
average birth weight with no
significant differences in body
length or head circumference and
no cases of macrosomia

This study showed
reasonably good
pregnancy outcomes
in this sample
population after all
types of bariatric
surgery provided
nutritional supplement
guidelines are
followed. Closer
monitoring is required
in pregnancies after
malabsorptive
procedures especially
regarding protein
nutrition.

Table 3 contd..
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Table 3 contd…
4. Acta

Obstetricia et
Gynecologia
Scandinavica

Berlac JF,
Skovlund
CW,
Lidegaard
O.
May 2014

Obstetrical
and neonatal
outcomes in
women
following
gastric bypass:
a Danish
national
cohort study

Obstetrical and neonatal
outcomes in women
without gastric bypass
matched on age, parity,
plurality, year, and body
mass index, and normal
weight women.

In 415 women giving birth after
gastric bypass we found
significantly more women with
hypertension in pregnancy;
relative risk (RR), gestational
diabetes, and acute abdominal
pain during pregnancy compared
with normal weight controls.
Compared with women with
similar body mass index, they
had a lower incidence of
preeclampsia and emergency
caesarean sections, and their
children a lower incidence of
asphyxia. Their children were on
average 212 g smaller than
newborn of normal weight
mothers, and 319 g smaller than
newborn of adipose controls, and
had significantly more
admissions to neonatal intensive
care unit compared with
newborn of normal weight
mothers.

Gastric bypass may
reduce the risk of
preeclampsia,
emergency caesarean
section, and perinatal
asphyxia, compared
with adipose women
without surgery.
Compared with
normal weight
controls women who
had had a gastric
bypass had a higher
risk of hypertension,
gestational diabetes,
and acute abdominal
pain during
pregnancy and their
children a lower
birth weight and
higher incidence of
admittance to
neonatal intensive
care.

5. American
Journal of
Obstetrics &
Gynecology

Kjær MM,
Lauenborg
J, Breum
BM, Nilas
L.
June.2013

The risk of
adverse
pregnancy
outcome after
bariatric
surgery: a
nationwide
register-based
matched
cohort study

Nationwide register-based
matched cohort study of
singleton deliveries after
bariatric surgery during
2004-2010. Data were
extracted from The Danish
National Patient Registry
and The Medical Birth
Register. Each woman
with bariatric surgery
(exposed) was
individually matched with
4 women without bariatric
surgery (unexposed) on
body mass index, age,
parity, and date of
delivery. Continuous
variables were analyzed
with the paired t test and
binary outcomes were
analyzed by logistic
regression

We identified 339 women with a
singleton delivery after bariatric
surgery. They were matched to
1277 unexposed women. Infants
in the exposed group had shorter
mean gestational age, lower
mean birthweightlower risk of
being large for gestational age
and higher risk of being small
for gestational age compared
with infants in the unexposed
group. No statistically significant
difference was found between
the groups regarding the risk of
gestational diabetes mellitus,
preeclampsia, labor induction,
cesarean section, postpartum
hemorrhage, Apgar score less
than 7, admission to neonatal
intensive care unit or perinatal
death.

Infants born after
maternal bariatric
surgery have lower
birthweight, lower
gestational age, 3.3-
times lower risk of
large for gestational
age, and 2.3-times
higher risk of SGA
than infants born by
a matched group of
women without
bariatric surgery.
The impact on SGA
was even higher in
the subgroup with
gastric bypass.

6. The Journal
of Maternal-
Fetal &
Neonatal
Medicine

Ducarme G,
Parisio L,
Santulli P,
Carbillon L,
Mandelbrot
L, Luton D.
Feb.2013

Neonatal
outcomes in
pregnancies
after bariatric
surgery: a
retrospective
multi-centric
cohort study in
three French
referral centers

94 neonates in 79 women
were included.
Frequencies of adverse
neonatal events by
procedure, laparoscopic
adjustable gastric banding
or Roux-en-Y gastric
bypass, BMI class and
interval between surgery
and conception were
compared with χ(2) tests.
For parametric continuous
data, t-tests or analysis of
variance were used; non-
parametric distributions
were compared with the
Wilcoxon or Kruskal-
Wallis tests.

Significantly lower mean birth
weight was observed after
RYGB and the mean Z-score for
birth weight was significantly
closer to 0 in neonates of the
LAGB group than in those of the
RYGB group. However, no
significant differences were
noticed regarding small-for-
gestational age umbilical arterial
blood pH < 7.0 low Apgar
scores, perinatal mortality, and
NICU admission. Neonatal
outcomes according to the
interval from surgery to
conception or to the BMI at the
beginning of the pregnancy were
not significantly different.

The short-term
neonatal outcomes
are basically
comparable in
pregnancies after
RYGB than after
LAGB.

Table 3 contd..
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Table 3 contd…
7. Obesity

surgery
Santulli P,
Mandelbrot L,
Facchiano E,
Dussaux C,
Ceccaldi PF,
Ledoux S,
Msika S.
Nov.2010

Obstetrical
and neonatal
outcomes of
pregnancies
following
gastric
bypass
surgery: a
retrospective
cohort study
in a French
referral
centre

A retrospective cohort
study was conducted in a
single French tertiary
perinatal care and bariatric
centre. The study involved
24 pregnancies, following
RYGBP (exposed group)
and two different control
groups. A body mass
index-matched control
group included 120
pregnancies matched for
age, parity, and pregnancy
BMI. A normal BMI
control group included 120
pregnancies with normal
BMI, matched for age and
parity. Hospital data were
reviewed from all groups
in the same 6-year period.
Obstetrical and neonatal
outcomes after RYGB
were compared,
separately, to the two
different-matched control
groups.

The median interval from
RYGBP to conception was
26.6 months. Rates of
perinatal complications did
not differ significantly
between the RYGBP group
and normal BMI and BMI-
matched controls groups. The
rate of Caesarean section
before labour was higher in
the RYGBP patients than in
the normal BMI control
group). Weight gain was
lower in the RYGBP patients
than normal BMI control
groupBirth weight was also
lower in the RYGBP group
than those in normal BMI
and BMI-matched controls
groups.

RYGBP surgery
was associated with
reduced birth
weight, suggesting
a possible role of
nutritional growth
restriction in
pregnancy.

followed up. Obstetrical and neonatal outcomes are similar in women conceiving during or
after the period of maximal weight loss following Roux-en-Y Gastric Bypass (RYGB).
Pregnant women with bariatric surgery show frequent low micronutrient levels such as they
are also at great risk of nutritional anaemia. However Supplementation partially normalizes
low levels of micronutrients. Bariatric surgery improves some pregnancy outcomes in obese
women of childbearing age. Infants of mothers with a previous bariatric operation had a
greater likelihood of perinatal complications compared with infants of NOMs. Closer
monitoring is required in pregnancies after malabsorptive procedures especially regarding
protein nutrition. Gastric bypass may reduce the risk of preeclampsia, emergency caesarean
section, and perinatal asphyxia, compared with adipose women without surgery. Infants
born after maternal bariatric surgery have lower birth weight, lower gestational age, 3.3-
times lower risk of large for gestational age, and 2.3-times higher risk of SGA than infants
born by a matched group of women without bariatric surgery.
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