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Abstract
Introduction It is estimated that most people undergoing bariatric surgery are women of reproductive age; nonetheless, its 
effects on pregnancy outcomes are not yet fully understood.
Methods Retrospective observational study, conducted in a tertiary center in Portugal, included participants in two groups: 
(1) pregnant women with a history of bariatric surgery (n = 89) and (2) pregnant women with a BMI ≥ 35 kg/m2, without 
previous bariatric surgery (n = 176). Data was collected from the medical files. Multivariate analysis was conducted to adjust 
for confounders.
Results Pregnancy after bariatric surgery was associated with lower risk of gestational diabetes (15.7% vs. 30.1%, p = 0.002) 
and cesarean delivery (20.7% vs. 33.5%, p = 0.007), and a higher gestational weight gain (10.58 ± 9.95 vs. 7.33 ± 6.00 kg, 
p < 0.001). Participants in the bariatric surgery who experienced a gestational weight gain ≤ 10.0 kg had a higher risk of 
preterm delivery (16.7% vs. 2.5%, p = 0.031). No significant differences were found regarding hypertensive diseases of 
pregnancy between groups (4.5% vs 11.4%, p = 0.147).
Pregnancy after bariatric surgery was associated with lower neonate weight percentile (34.24 ± 21.09 vs. 48.77 ± 27.94, 
p < 0.001), higher risk of fetal growth restriction (5.6% vs. 0.6%, p = 0.018), and lower risk of fetal macrosomia (0.0% vs. 
7.5%, p = 0.005). There were no significant differences in the risk of SGA (12.5% vs. 7.0%, p = 0.127) or LGA neonates 
(2.3% vs. 6.4%, p = 0.069).
Conclusion Pregnancy after bariatric surgery is associated with both risks and benefits, which should be considered by 
healthcare providers. Pregnancy after bariatric surgery requires individualized care, to ensure adequate gestational weight 
and avoid micronutrient deficiencies.
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Introduction

Background

Maternal obesity is associated with adverse outcomes for 
both the mother and fetus. Women with obesity before 
pregnancy are at increased risk of gestational diabetes, 
preeclampsia, preterm delivery, stillbirth, and congenital 
anomalies [1, 2]. Additionally, children born to mothers 
with obesity are more likely to develop obesity, metabolic 
syndrome, and cardiovascular disease later in life [1, 3, 4].

Bariatric surgery is a safe and effective procedure and is 
currently the most effective treatment for obesity, resulting 
in significant and sustained weight loss and remission of 
comorbidities [5, 6]. It is estimated that about 80% of people 
undergoing bariatric surgery are women, many of whom are 
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of reproductive age [7], and an increasing number of preg-
nancies after bariatric surgery have been observed over the 
last decades [8]. Nonetheless, the effects of bariatric surgery 
on pregnancy outcomes are not yet fully understood.

Previous studies have shown that, on the one hand, bariat-
ric surgery before pregnancy leads to a reduction of compli-
cations associated with maternal obesity, namely, gestational 
diabetes, and hypertensive disorders of pregnancy [9–11]. 
On the other hand, it has also been associated with inad-
equate gestational weight gain, newborns small for gesta-
tional age (SGA), fetal growth restriction, and micronutrient 
deficiencies [9–13].

The optimal timing of pregnancy after bariatric surgery 
remains a topic of debate. It is usually recommended waiting 
for 12–24 months after surgery before attempting to con-
ceive [8, 14, 15]. In addition, some studies point to mal-
absorptive surgeries (gastric bypass) being associated with 
worse maternal and fetal outcomes [16].

Aim

The primary aim of this study was to compare maternal and 
fetal outcomes in two groups: a first group of women who 
underwent bariatric surgery before pregnancy and a second 
group of women with obesity class II or III, without prior 
history of bariatric surgery.

The secondary aim was to compare maternal and fetal 
outcomes within the group of women who underwent bari-
atric surgery prior to pregnancy, based on the type of sur-
gery performed, time between surgery and pregnancy, and 
gestational weight gain.

Methods

Study Design

This was a retrospective observational study, evaluating 
pregnant women followed by a multidisciplinary team, 
including obstetricians, endocrinologists, and nutritionists 
specialized in maternal obesity, in a tertiary hospital in Por-
tugal, from September 2019 to September 2022.

Study Participants

Inclusion Criteria

Participants were included in two groups. The first group 
included women ≥ 18 years old, who underwent either sleeve 
gastrectomy or gastric bypass before pregnancy. The second 
group, also referred as the control group, included women 
with a body mass index (BMI) ≥ 35 kg/m2.

Exclusion Criteria

Twin pregnancies were excluded as well as participants with 
loss of follow-up during pregnancy.

Data Collection

Data was collected retrospectively from the participants’ 
medical files. Information was collected regarding partici-
pants sociodemographic characteristics, past medical his-
tory and habits, medication during pregnancy, routine blood 
analysis, gestational weight gain, type of delivery, newborn 
anthropometry, and fetal and maternal complications. Clini-
cal definitions and diagnostic criteria considered in this 
study are described in Table 1.

Statistical Analysis

The data collected in this study was analyzed using SPSS® 
Statistics version 27. Descriptive statistics, including mean, 
standard deviation, median, and interquartile range, were 
calculated for continuous variables, as appropriate, while 
frequencies were calculated for categorical variables. Nor-
mality of data distribution was examined using skewness 
and kurtosis. Bivariate analysis was conducted using t-tests, 
Mann–Whitney U tests, or correlations for continuous vari-
ables, as appropriate, and chi-square and Fisher’s exact tests 
for categorical variables. Multivariable logistic and linear 
regression analyses were used to adjust for possible con-
founders such as BMI before surgery in the bariatric sur-
gery group and BMI before pregnancy in the control group, 
maternal age, number of previous gestations and abortions, 
history of active smoking during pregnancy, and essential 
hypertension. The statistical significance level was set at 
p < 0.05, and all tests were two-tailed. Statistical assump-
tions for statistical tests were evaluated, and no violations 
were detected.

Results

Participant Characteristics

Eighty-nine gestations of 74 women were included in the 
bariatric surgery group, 70.8% of whom had undergone gas-
tric bypass, and 176 women were included in the control 
group (Table 2). Participants in the bariatric surgery group 
were older (32.9 ± 4.5 vs. 31.3 ± 5.7 years, p = 0.017), more 
likely to be married (76.6% vs. 61.1%, p = 0.012), and had 
a lower BMI before pregnancy (30.0 [22.4–37.5] vs. 38.3 
[33.0–43.6] kg/m2, p < 0.001). No statistical differences were 
found between groups regarding educational level, number 
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of previous gestations and abortions, history of essential 
hypertension, and active smoking during pregnancy.

Maternal and Fetal Outcomes

Participants in the bariatric surgery group had a higher mean 
gestational weight gain (10.58 ± 9.95 vs. 7.33 ± 6.00 kg, 
p < 0.001), higher frequency of eutocic delivery (69.0% vs. 
44.5%, p > 0.001), and lower frequency of cesarean delivery 
(20.7% vs. 33.5%, p = 0.007; Table 3). Among participants 
who had a cesarean delivery, there was a tendency to a lower 
frequency of labor dystocia in the bariatric surgery group 
(5.6% vs. 29.8%, p = 0.055; Table 4). A lower frequency of 
induced labor was observed in the bariatric surgery group 
(33.3% vs. 48.0%, p = 0.025), but statistical significance was 
lost after adjusting for covariates (p = 0.065). There was no 
difference in the duration of hospitalization between groups 
(3 vs. 3 days, p = 0.083).

The frequency of gestational diabetes was lower in the 
bariatric surgery group (15.7% vs. 30.1%, p = 0.002), and, 
among participants with gestational diabetes, the diagnosis 

was more likely made in the second trimester in the bari-
atric surgery group (100.0% vs. 70.2%, p = 0.006). No dif-
ferences were found regarding pharmacological treatment 
use (Table 5). No statistically significant differences were 
found regarding hypertensive diseases of pregnancy (bari-
atric surgery 4.5% vs control 11.4%, p = 0.147).

Newborn weight, length, and head circumference 
percentiles were all lower in the bariatric surgery group 
(p < 0.001). There were no significant differences in the 
prevalence of SGA (12.5% vs. 7.0%, p = 0.127) or large 
for gestational age (LGA) newborns (2.3% vs. 6.4%, 
p = 0.069). Fetal macrosomia was only observed in the 
control group (0.0% vs. 7.5%, p = 0.005), and fetal growth 
restriction was more frequent in the bariatric surgery 
group (5.6% vs. 0.6%, p = 0.018).

Newborns in the bariatric surgery group had a lower ges-
tational age (39.07 vs. 39.57 weeks, p = 0.007). There was no 
statistically significant difference, however, in the frequency 
of preterm delivery between (bariatric surgery 10.2% vs. 
control 4.6%, p = 0.103). There were no cases of post-term 
delivery in either group.

Table 1  Clinical definitions and diagnostic criteria considered in this study

Body mass index (BMI) Weight (kg)/(height (m))2

Maternal age Maternal age at delivery
Gestational age Crown-to-rump length measured in the first trimester ultrasound performed between 11 and 13 + 6 weeks of gestation 

[17]
Gestational weight gain Difference between reported prepregnancy weight at weight in last prenatal visit just prior to delivery
Gestational diabetes Criteria used in the control group:

• Fasting glucose in the first trimester ≥ 92 and < 126 mg/dl
• Two-hour 75g OGTT performed at 24 to 28 weeks of gestation. Gestational diabetes is diagnosed if one value 

is altered: fasting plasma glucose ≥ 5.1 mmol/L; 1-h plasma glucose ≥ 10 mmol/L; or 2-h plasma glucose ≥ 8.5 
mmol/L) [18]

Criteria used in the bariatric surgery group:
• Fasting glucose in the first trimester ≥ 92 and < 126 mg/dl
• Capillary blood glucose monitoring for 1 week between 24 and 28 weeks of gestation. Gestational diabetes is 

diagnosed if values are above target: fasting and preprandial blood glucose ≥ 5.3 mmol/L; 1-h postprandial blood 
glucose ≥ 7.8 mmol/L; 2-h postprandial blood glucose ≥ 6.7 mmol/L) [14]

Essential hypertension Systolic blood pressure ≥ 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg on two occasions (at least 4 h apart), 
before pregnancy or present before 20 weeks of gestation [19]

Gestational hypertension Systolic blood pressure ≥ 140 mmHg and/or diastolic blood pressure ≥ 90 mmHg on two occasions (at least 4 h), apart 
after 20 weeks of gestation, in a woman with a previously normal blood pressure [20]

Preeclampsia New-onset hypertension, after 20 weeks of gestation, accompanied by end organ lesion (most often new onset pro-
teinuria) [20]

Fetal growth restriction Abdominal circumference(AC)/estimated fetal weight(EFW) < 3rd percentile OR AC/EFW < 10th percentile and at 
least one of the following:

1. AC/EFW crossing centiles > 2 quartiles on growth centiles*
2. Cerebroplacental ratio < 5th centile
3. Umbilical artery pulsatility index > 95th centile
4. Uterine artery pulsatility index > 95th centile [21]

Small for gestational age AC/EFW < 10th percentile without changes in Doppler fluxometry [21]
Large for gestational age EFW or AC > 90th percentile [22]
Fetal macrosomia Birth weight > 4000 g [22]
Labor dystocia Abnormal labor progression during the latent (up 6-cm dilation) or active phases (from 6 cm until full dilation) of the 

first stage of labor, or during the second stage (from complete cervical dilation until delivery of the fetus) [23]
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Bariatric Surgery Group Analysis

Among participants in the bariatric surgery group, no sta-
tistically significant differences were observed regarding 
maternal and fetal outcomes between participants who 
underwent a gastric bypass or a sleeve gastrectomy (Table 6).

Participants who became pregnant ≤ 12 months after 
undergoing bariatric surgery had a lower gestational weight 
gain (4.18 ± 8.32 vs. 11.73 ± 6.53 kg, p = 0.004; Fig. 1). 
No other statistically significant differences in outcomes 
were observed regarding time from surgery to pregnancy 
(Table 6).

Participants in the bariatric surgery group who had a ges-
tational weight gain ≤ 10.0 kg had lower gestational age at 
birth (38.50 ± 1.72 vs. 39.23 ± 1.10 weeks, p = 0.022) and 
higher risk of preterm delivery (16.7% vs. 2.5%, p = 0.031). 
Additionally, there was a tendency to higher frequency of 
admission to the neonatal intensive care unit (NICU) (14.6% 
vs. 2.5%, p = 0.058). Participants with a gestational weight 
gain > 10.0 kg were more likely to have an induced labor 
(41.5% vs. 19.0%, p = 0.026; Table 6).

Among participants in the bariatric surgery group, gesta-
tional weight gain was inversely correlated with BMI before 
pregnancy (r =  − 0.435, p < 0.001; Fig. 2).

Discussion

Gestational Diabetes

In our study, pregnancy after bariatric surgery was associ-
ated with a lower incidence of gestational diabetes. These 
findings are consistent with previous studies [10, 24–27] 
and could be attributable to two main changes that occur 
after bariatric surgery: the first being weight loss, as obe-
sity is a well-known risk factor for the development of ges-
tational diabetes, and the second the changes that occur in 
glucose metabolism after bariatric surgery, independently 
of weight loss [11]. Previous studies have shown that bari-
atric surgery leads to improved fasting glucose and exag-
gerated postprandial insulin response, which in some cases 

Table 2  Participants’ 
characteristics

1 Including common-law marriage. SD = standard deviation. IQR = interquartile range

Bariatric surgery 
group (n = 89)

Control group (n = 176) p value

Maternal age—years, mean ± SD 32.9 ± 4.5 31.3 ± 5.7 0.017
Marital status—n (%)

  Single 18 (20.9%) 63 (36.0%) 0.013
   Married1 66 (76.6%) 107 (61.1%) 0.012
  Divorced 2 (2.3%) 5 (2.9%) 1.000

Educational level—n (%)
  Primary education (1–9 years) 25 (28.7%) 57 (32.4%) 0.548
  Secondary education (10–12 years) 47 (54.0%) 89 (50.6%) 0.598
  Superior education (≥ 13 years) 15 (17.2%) 30 (17.0%) 0.968

Type of bariatric surgery—n (%)
  Gastric bypass 63 (70.8%) - -
  Sleeve gastrectomy 26 (29.2%) - -

Time from bariatric surgery to pregnancy—
months, mean ± SD

44.0 ± 31.5 - -

BMI before bariatric surgery—kg/m2, mean ± SD 43.9 ± 5.2 - -
BMI before pregnancy—kg/m2, median (IQR) 30.0 (7.5) 38.3 (5.3)  < 0.001
Previous gestations—n (%)

  1 27 (30.3%) 60 (34.1%) 0.539
  2 33 (37.1%) 64 (36.4%) 0.909
   ≥ 3 29 (32.6%) 52 (29.5%) 0.612

Previous abortions—n (%)
  0 72 (80.9%) 139 (79.0%) 0.714
  1 14 (15.7%) 29 (16.5%) 0.876
   ≥ 3 3 (3.4%) 8 (4.5%) 0.756

Smoking during pregnancy—n (%) 9 (10.1%) 20 (11.4%) 0.758
Essential hypertension—n (%) 5 (21.7%) 18 (10.2%) 0.208
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leads to postprandial hypoglycemia, and that these changes 
in glucose metabolism persist during pregnancy [28–30].

Additionally, among patients with gestational diabetes, 
previous bariatric surgery was associated with a diagno-
sis later in pregnancy, implying that these patients were 
exposed to hyperglycemia for a shorter period. To the 
authors’ knowledge, there is limited existing evidence 
regarding the effect of bariatric surgery on the timing of 
diagnosis of gestational diabetes, and the results in our 
study could have been influenced by the different diagnos-
tic methods used in the second trimester in the two groups.

Newborn Anthropometry

In our study, newborns of postbariatric pregnancies were 
smaller; there was a higher risk of fetal growth restriction 
and lower risk of fetal macrosomia. Likewise, previous stud-
ies have shown that pregnancy after bariatric surgery is asso-
ciated with a lower risk of LGA newborns, and higher risk of 
SGA newborns and fetal growth restriction [10, 12, 24, 27, 
31]. Similarly, weight loss and glucose metabolism changes 
produced by bariatric surgery seem to play a major role 
in determining newborn size [11, 28, 32]. Other proposed 

Table 4  Reasons for cesarean 
delivery

Bariatric surgery group 
(n = 18)

Control group (n = 57) p value

Labor dystocia 1 (5.6%) 17 (29.8%) 0.055
Previous uterine surgery 3 (16.7%) 10 (17.5%) 0.621
Non-reassuring fetal status 4 (22.2%) 9 (15.8%) 0.499
Fetal malpresentation 4 (22.2%) 8 (14.0%) 0.312
Failed induction of labor 3 (16.7%) 9 (15.8%) 1.000
Other causes 3 (16.7%) 4 (7.0%) -

Table 5  Time of diagnosis and 
treatment of gestational diabetes

Bariatric surgery 
group (n = 14)

Control group (n = 53) p value

Time of diagnosis of gestational diabetes—n (%)
  First trimester 0 (0.0%) 20 (37.7%) 0.006
  Second trimester 14 (100.0%) 33 (70.2%) 0.006

Gestational diabetes treatment modality
  Lifestyle modifications only 4 (28.6%) 15 (28.3%) 1.000
  Metformin 4 (28.6%) 20 (37.7%) 0.755
  Insulin therapy 2 (14.3%) 1 (1.9%) 0.108
  Metformin and insulin therapy 4 (28.6%) 17 (32.1%) 1.000

Fig. 1  Distribution of gesta-
tional weight gain (kg) accord-
ing to time between surgery 
and pregnancy (months), in the 
bariatric surgery group
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mechanisms include maternal deficiency in micronutrients 
and protein and changes in inflammatory cytokines and cel-
lular oxidative stress [11, 33]. Low cord blood IGF1 and 
leptin levels in infants of mothers with a history of gastric 
bypass have also been reported [34].

Delivery Type

Although there is conflicting evidence regarding the effect 
of bariatric surgery on delivery type, it appears that women 

who become pregnant after bariatric surgery have a higher 
risk of cesarean delivery compared to healthy controls 
[35–37] and lower risk compared to controls with obesity 
[38, 39], as was the case for our study. Higher maternal age 
and higher prevalence of previous cesarean delivery could 
explain the higher risk of cesarean delivery reported in some 
studies [9, 40, 41]. Caregiver bias has also been proposed as 
a contributing factor [35, 42]. On the other hand, lower BMI 
and lower incidence of gestational diabetes and LGA neo-
nates after bariatric surgery could contribute to a lower risk 

Table 6  Maternal and fetal outcomes in subgroup analysis

1 Mean ± standard deviation. SD standard deviation. Statistical significance level was set at p < 0.05

Type of surgery Time between surgery and pregnancy Gestational weight gain

Gastric bypass 
(n = 63)

Sleeve 
gastrectomy 
(n = 26)

p value  ≤ 12 months 
(n = 12)

 > 12 months 
(n = 77)

p value  ≤ 10 kg 
(n = 43)

 > 10 kg 
(n = 41)

p value

Gestational weight 
gain—kg, 
mean ± SD

10.74 ± 6.98 10.20 ± 7.97 0.758 4.18 ± 8.32 11.73 ± 6.53 0.004 - - -

Gestational age at 
birth—weeks, 
median (IQR) 
mean ± SD

39.21 (1.86) 38.64 (2.25) 0.133 39.64 (1.71) 38.92 (1.96) 0.071 38.50 ± 1.721 39.23 ± 1.101 0.022

Preterm delivery—
n (%)

4 (6.5%) 5 (19.2%) 0.117 0 (0.0%) 9 (11.8%) 0.351 7 (16.7%) 1 (2.5%) 0.031

Induced labor—n 
(%)

10 (38.5%) 19 (31.1%) 0.508 4 (33.3%) 25 (33.3%) 1.000 8 (19.0%) 17 (41.5%) 0.026

Type of delivery—
n (%)
  Eutocic 42 (68.9%) 18 (69.2%) 0.972 9 (75.0%) 51 (68.0%) 0.747 32 (56.1%) 25 (43.9%) 0.135
  Instrumental 8 (13.1%) 1 (3.8%) 0.269 0 (0.0%) 9 (12.0%) 0.350 3 (7.1%) 6 (14.6%) 0.313
  Cesarean 11 (18.0%) 7 (26.9%) 0.349 3 (25.0%) 15 (20.0%) 0.707 7 (16.7%) 10 (24.4%) 0.383

Admission to 
NICU—n (%)

4 (7.1%) 4 (15.4%) 0.256 1 (8.3%) 7 (10.0%) 1.000 6 (14.6%) 1 (2.5%) 0.058

Newborn weight—
percentile, 
mean ± SD

35.10 ± 20.69 31.30 ± 20.86 0.562 23.5 (30.5) 34.0 (26.8) 0.222 30.42 ± 21.01 37.68 ± 19.83 0.108

Small for gestational 
age—n (%)

8 (12.9%) 3 (11.5%) 1.000 2 (16.7%) 9 (11.8%) 0.642 1 (2.3%) 1 (2.4%) 1.000

Large for gestational 
age—n (%)

2 (3.2%) 0 (0.0%) 1.000 1 (8.3%) 1 (1.3%) 0.255 7 (16.3%) 3 (7.3%) 0.314

Hypertensive dis-
eases of preg-
nancy—n (%)

2 (3.2%) 2 (7.7%) 0.577 0 (0.0%) 4 (5.2%) 1.000 0 (0.0%) 3 (7.3%) 0.112

  Gestational 
hypertension

1 (1.6%) 1 (3.8%) 0.501 0 (0.0%) 2 (2.6%) 1.000 0 (0.0%) 2 (4.9%) 0.235

  Preeclampsia 1 (1.6%) 1 (3.8%) 0.501 0 (0.0%) 2 (2.6%) 1.000 0 (0.0%) 1 (2.4%) 0.488
Gestational 

diabetes—n (%)
11 (17.5%) 3 (11.5%) 0.750 0 (0.0%) 14 (18.2%) 0.201 8 (18.6%) 5 (12.2%) 0.417

Premature rupture 
of membranes—n 
(%)

7 (11.1%) 4 (15.4%) 0.724 0 (0.0%) 5 (6.5%) 1.000 7 (16.3%) 4 (9.8%) 0.376

Fetal growth 
restriction—n (%)

1 (3.8%) 4 (6.3%) 1.000 1 (8.3%) 10 (13.0%) 1.000 2 (4.7%) 2 (4.9%) 1.000
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of cesarean delivery[40, 43]. A lower risk of labor dystocia 
in postbariatric pregnancies, possibly in relation to smaller 
neonates, has also been reported [9, 41].

Gestational Weight Gain

Evidence regarding the effect of bariatric surgery on gesta-
tional weight gain is conflicting. While most studies suggest 
that BG leads to lower gestational weight gain [9, 44–46], 
others point to similar or even higher gestational weight gain 
[10, 47]. These disparities could be due, in part, to differ-
ences in the characteristics of control groups in each study.

In women without history of bariatric surgery, excessive 
gestational weight gain is known to increase the risk of LGA 
neonates, cesarean delivery, gestational diabetes, and hyper-
tensive diseases of pregnancy [48]. In our study, pregnancy 
after bariatric surgery was associated with higher gestational 
weight gain, compared to controls with BMI ≥ 35 kg/m2, but 
there was no increase in the above-mentioned outcomes. In 
addition, insufficient gestational weight gain is known to 
increase the risk of preterm birth and SGA neonates [48], 
and our study confirmed that in postbariatric pregnancies 
gestational weight gain < 10.0kg leads to higher risk of pre-
term birth. Similarly, in a bicentric retrospective study con-
ducted by Grandfils et al., postbariatric pregnancies with 
inadequate gestational weight gain were at higher risk of pre-
term delivery [49]. Furthermore, Stentebjerg et al. found that 
women who conceive within 18 months after surgery have 
less gestational weight gain, which is consistent our results 
regarding timing of pregnancy and gestational weight gain.

In the authors’ opinion, some explanations for the higher 
gestational weight gain observed in the bariatric surgery 
group overall could be that the dietary plan prescribed to 
pregnant women in our center is of similar nutritional value 
across different prepregancy BMIs, and the fact that women 

with a higher prepregancy BMI are actively encouraged to 
avoid excessive gestational weight gain [50].

Importantly, there is still debate regarding the ideal gesta-
tional weight gain in postbariatric pregnancies, and whether 
current guidelines can be applied to this specific popula-
tion[14, 49].

Due to conflicting evidence in the literature, in our center, 
women who undergo bariatric surgery are encouraged to 
wait a minimum of 12 months before becoming pregnant, 
and subsequently to maintain an adequate gestational weight 
gain, in accordance to the 2009 Institute of Medicine guide-
lines [50].

Study Limitations

The retrospective and observational nature of the study lim-
its its interpretation. Also, the sample size might have been 
insufficient to detect differences between groups in some 
outcomes. This could explain some disparities in our results 
and the literature.

In our study, adjustment was made for BMI before sur-
gery in the bariatric surgery group, and BMI before preg-
nancy in the control group. Only women with a BMI of ≥ 35 
kg/m2 were included in the control group, as they would be 
considered bariatric surgery candidates. This was done, as in 
other studies, to assess the effect of this procedure on women 
with a BMI ≥ 35 kg/m2, who presumably would have carried 
out future pregnancies with a similar BMI if not for the sur-
gery [10, 41, 47]. This assumption could, however, limit the 
interpretation of the results, as some pregnancies occur sev-
eral years after bariatric surgery, and weight changes could 
happen during this time interval.

Finally, another limitation is the fact that micronutrient 
status during pregnancy was not evaluated. Bariatric surgery 
is known to increase the risk of micronutrient deficiencies 
[34, 51], and nutritional status of the mother seems to play 
a role in fetal development [33]. There is still limited evi-
dence, however, on the impact of micronutrient deficiencies 
in postbariatric pregnancies on perinatal outcomes.

Conclusion

Pregnancy after bariatric surgery is associated with both 
risks and benefits, which should be taken into consideration 
and discussed with women of fertile age considering under-
going such procedure. In case of pregnancy after bariatric 
surgery, individualized care, ideally in a specialized center, 
is necessary to ensure adequate gestational weight gain and 
avoid micronutrient deficiencies.

Fig. 2  In the bariatric surgery group, gestational weight gain was 
inversely correlated with BMI before pregnancy
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Further research should focus on the ideal timing between 
surgery and pregnancy and ideal gestational weight gain in 
these patients.
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