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Abstract 

Background Many studies and organizations described bases of pregnancy timing after bariatric surgeries, but there 
is still a need for uniform scientific evidence for accurate timing.

We aimed to assess pregnancy outcomes and neonatal findings by timing of surgery to pregnancy to compare 
adverse perinatal outcomes among women who underwent bariatric surgery prior to pregnancy with those who had 
not.

Patients and methods We included 200 pregnant females who previously performed different bariatric surgeries. 
All pregnant females were divided into three groups: early group of patients who were conceived ≤ 12 months from 
bariatric surgery included 50 patients (25.0%), middle group of patients who were conceived from 12 to 24 months 
from bariatric surgery included 50 patients (25.0%) and late group of patients who were conceived > 24 months from 
bariatric surgery included 100 patients (50.0%).

Results There is a more liability to preterm deliveries in the early group in comparison with the middle and 
late group (P = 0.064). Gestational weight gain in the early group was lower than the middle and the late group 
(P = 0.002). Females in the early group have a more liability to inadequate gestational weight gain in comparison with 
in the middle and late group P < 0.001).

Neonatal birth weight in the early group was significantly lower than the middle and late group P < 0.001).

Conclusion We supported recommendations of postponing pregnancy for more than 12 months after performing 
bariatric surgery which allowed stabilization of maternal weight, allowing adequate gestational weight gain, better 
fetal and maternal health later on.
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Introduction
Obesity is a public world health problem affects mil-
lions of adults every year with rising incidence, thus it 
becomes the commonest problem in women in repro-
ductive age [1]. Females were described to have maternal 
obesity in the case of their body mass index (BMI) before 
pregnancy was 30 kg/m2, which has many drawbacks on 
the mother and fetus as high liability of gestational dia-
betes, hypertension, preeclampsia, congenital anomalies 
and fetal death [2, 3].

Bariatric surgeries become the most effective inter-
ventions that aim to reduce maternal obesity, improve 
pregnancy outcomes, and reduce long term drawbacks 
on mother and fetus in addition to maintain long-term 
weight loss [4, 5].

It was found that infants of mothers who underwent 
bariatric surgery have some risks as being born pre-
mature, small for gestational age in addition to higher 
liability of neonatal intensive care unit admission [5, 
6]. Previous studies showed that drawbacks of bariat-
ric surgeries on the infants were more likely occurred 
if pregnancy occurs within 12  months after surgery as 
in such period there will be marked reduction in caloric 
intake and a rapid rate of weight loss which has highest 
risk of maternal malnutrition thus low fetal nutritional 
supply [7].

Additionally, calories loss that is followed by maternal 
loss of weight during early post-bariatric period of catab-
olism limits gestational gain of weight [8], gestational 
weight gain below 5 kg is related to higher risks of new 
neonates that are small for gestational age (SGA) and 
reduction in neonatal weight, birth length, and even head 
circumference [9].

Many studies and organizations described bases of 
pregnancy timing after bariatric surgeries, but there is 
still a need for uniform scientific evidence for accurate 
timing.

Recommendations of the American Association of 
Clinical Endocrinology, American Society for Meta-
bolic and Bariatric Surgery and the Obesity Society 
were that pregnancy should be postponed for about 
12–18  months after bariatric surgery [10], but guide-
lines of the American College of Obstetricians and 
Gynecologists increased the interval to about 24 months 
after bariatric surgery [11].

Previous studies evaluated pregnancy outcomes and 
neonatal findings in females who get pregnant after bari-
atric surgeries at variable time intervals, but their results 
were not generalized due to many points of weakness as 
small sample sizes and no sufficient evaluation of impacts 
of weight gain during pregnancy [9, 12–14].

We aimed to evaluate pregnancy outcomes and neo-
natal findings by timing of surgery-to pregnancy to 

compare adverse perinatal outcomes among women 
who underwent bariatric surgery prior to pregnancy 
with those who had not. In addition to detecting relation 
between different bariatric surgery subtypes and peri-
conception maternal outcomes as endocrine changes, 
irregular menstrual cycles, fertility, miscarriages, and 
congenital malformations.

Patients and methods
In the present study, we include all female patients who 
underwent bariatric surgeries in General surgery, then 
conceived and delivered in Gynecology and Obstet-
rics Department in Zagazig University Hospitals in the 
period from 2016 to 2021.

We obtained ethical approval for performing the study 
from the local ethical committees.

Inclusion criteria
All female patients who conceived and delivered after 
performing different types of bariatric surgeries included; 
Roux-en-Y gastric bypass (RYGB), one anastomosis gas-
tric bypasses (OAGB), and sleeve gastrectomy (SG) after 
taking written informed consents to be included in the 
study.

Deliveries of all included patients occurred between 
May2018 and July 2021.

Pre-pregnancy BMI of all included patients was 39 
(19–59). Pre-pregnancy BMI of early group of patient 34 
(22–45) of middle group of patient 42 (30–59) and of late 
group of patients was 40 (19–59).

Exclusion criteria
Patients with spontaneous abortion, surgical preg-
nancy termination, diabetes mellitus, multiple births, 
and incomplete data about course of pregnancy were 
excluded from the analysis.

Patients’ outcomes
All pregnant females were divided into three groups 
according to (1) time interval from bariatric surgery to 
conception (2) recommendations of NAM for degree of 
gestational weight gain [8].

We defined time interval from bariatric surgery to con-
ception as number of months between the date of per-
formed bariatric surgery and of pregnancy.

Date of conception was calculated as the “1st day 
of last menstrual period + 2  weeks” or as “delivery 
date  –  40 + 2  weeks” in females who cannot exactly 
determined the 1st day of the last menstrual period. We 
categorized patients according to the time interval from 
bariatric surgery to conception into three groups: early 
group refereed to patients who get pregnant at time 
interval of ≤ 12 months from performed bariatric surgery, 
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middle group refereed to patients who get pregnant at 
time interval of 12–24  months from performed bariat-
ric surgery, and late group refereed to patients who get 
pregnant at time interval of > 24 months from performed 
bariatric surgery. We calculated gestational weight gain 
by assessment of the differences between weight in late 
pregnancy and weight before pregnancy in kilograms. 
Then, we classified weight gain as adequate, inadequate, 
or excessive according to recommendations of NAM [8].

Primary outcome variables evaluation
We evaluated gestational age at time of delivery, preterm 
births incidence, neonatal weight, and percentile of fetal 
weight-for-age using weight charts of Dutch Perined 
birth which were stratified for gestational age at delivery 
and sex in days. We defined preterm birth as < 37 weeks 
of gestation and defined very preterm birth as < 32 weeks 
of gestation according to classification World Health 
Organization [15]. Then we considered LGA neonates 
as (> 90th percentile) and SGA neonates as (< 10th 
percentile).

Secondary outcome variables evaluation
We evaluated Apgar score below 7 at 5  min, neonatal 
hospitalization after birth, presence of any congenital 
anomalies, and any perinatal deaths which were excluded 
from the study.

We assessed any pregnancy-associated complications 
as gestational diabetes mellitus recently diagnosed by 
monitoring glucose during pregnancy, gestational hyper-
tension recently diagnosed hypertension during preg-
nancy above 140/90 mmHg at 2 occasions), hypertension 
and proteinuria (preeclampsia), and postpartum hemor-
rhage of ≥ 1000 ml.

Statistical analysis
The collected data were computerized and statisti-
cally analyzed using SPSS program (Statistical Package 
for Social Science) version 24 and NCSS 12, LLC, USA. 
Data were tested for normal distribution using the Shap-
iro Walk test. Chi-square test (χ2) and Fisher’s exact was 
used to calculate difference between qualitative variables. 
Kruskal–Wallis test was used to calculate difference 
between quantitative variables in more than two groups. 
Post hoc test for multiple comparisons was done by 
using Dunn’s multiple comparison post hoc test, to indi-
cate which groups were significantly different from each 
other. All statistical comparisons were two tailed with 
significance level of P value ≤ 0.05 indicates significant, 
p < 0.001 indicates highly significant difference while, 
P > 0.05 indicates non-significant difference.

Results
Demographic characteristics
Pre-pregnancy characteristics and pregnancy and neo-
natal outcomes were included in Tables 1 and 2.

We included 200 pregnant females who previously 
performed different bariatric surgeries.

The commonest performed bariatric procedure 
was Roux-en-Y gastric bypass (RYGB) in 121 (60.5%) 
patients, followed by sleeve gastrectomy in 46 (23.0%) 
patients and OAGB one anastomosis gastric bypass 
(OAGB) in 33 (16.5%) patients. The mean weight loss 
from bariatric surgery to pregnancy was 33 (15–59) kg 
at the time of conception.

Early group of patients who were conceived ≤ 12 months 
from bariatric surgery included 50 patients (25.0%), mid-
dle group of patients who were conceived from 12 to 
24  months from bariatric surgery included 50 patients 
(25.0%) and late group of patients who were con-
ceived > 24  months from bariatric surgery included 100 
patients (50.0%) (Fig. 1, Tables 1, 2, and 3).

Mean time from bariatric surgery to conception was 
8 ± 2.5  months, 20 ± 4.6  months, and 45 ± 15  months, 
respectively.

No significant differences between groups regarding 
pre-pregnancy data.

Pregnancy outcomes and neonatal findings according 
to time interval between surgery and conception (Fig. 2, 
Tables 2, 3, 4, and 5)
There is significant differences between groups regard-
ing age of the patient, pre-pregnancy BMI (p < 0.001) 
and no significant differences between groups regard-
ing type of performed bariatric surgical procedure.

The early group of patients has lower gestational age 
than the middle and late groups (272 (250–288) days 
versus; 277 (248–288) and 282 (245–288) p < 0.001.

The early group of patients has a more liability to pre-
term births than the middle and the late group (16% 
versus 8%, and 8%, P = 0.064).

The early group of patients has a lower gesta-
tional weight gain than the middle and the late group 
(− 0.9 ± 12.0 kg versus 11.2 ± 6.6 kg, and 11.0 ± 7.4 kg, 
P = 0.002).

The early group of patients has a more liability to 
inadequate gestational weight gain than the middle 
and late group (70.0% vs 28%, and 36%, P < 0.001), but 
risks of excessive weight gain was lower (8.0% vs 22%, 
and 25%.

Neonatal birth weight in the early group was signifi-
cantly lower than the middle and late group (2973 (2300–
3479) g versus 3375 (3171–3979) g and late group 3375 
(3171–3979) g P < 0.001).
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There are no differences in SGA neonates between 
both groups.

Pre-pregnancy findings, pregnancy data, and neonatal 
outcomes according to recommendations of NAM for 
gestational weight gain were detailed in Table 3.

Post-hoc test using Dunn’s multiple comparisons, to 
indicate which groups were significantly different from 
each other were detailed in Tables 4 and 5.

Pregnancy‑related complications
Pregnancy-related complications as gestational diabetes 
mellitus (GDM) and hypertension were not related to 
interval between surgery and conception or to degree of 
gestational weight gain.

None of included patients have preeclampsia.
Postpartum hemorrhage was found in in (4%) of all 

included patients. Congenital defects were found in 
(4%) of neonates. No significant differences between the 
included three groups of patients regarding incidence of 
congenital anomalies, perinatal deaths, or admission to 
neonatal intensive care unit.

Discussion
In the present study when we assessed the value of tim-
ing pregnancy after bariatric surgeries, we found that in 
the early group of patients that have conceived within 
12  months gestational weight gain, gestational age at 
delivery, in addition to neonatal birth weight were lower 
than those in the middle group of patients that have con-
ceived from 12 to 24 months from bariatric surgeries and 
also lower than those in the group of patients that have 
conceived after 24 months from bariatric surgeries, addi-
tionally we found that early preterm births were observed 
more frequently in the early group which was similar to 
results of Heusschen et al. [14].

Our results were different from results of previous 
studies that demonstrated no associations between preg-
nancy timing after bariatric surgeries, pregnancy, mater-
nal or neonatal outcomes. Moreover they stated that 
there were no increased risks of pregnancy outcomes 
during the 1st 12 months after performing bariatric sur-
geries in comparison with later pregnancies [16–20].

We demonstrated that neonatal birth weight and 
gestational age at delivery were lower in pregnancies 

Table 1 Pre‑pregnancy characteristics and pregnancy and neonatal outcomes of the whole group

Variables expressed by median (range) or n (%) as appropriate

Parameter Total

Age 39 (19–59)

Pre‑pregnancy BMI 39 (19–59)

BMI at conception 25 (20–30)

TBWL from surgery to conception 33 (15–59)

Time from bariatric surgery to pregnancy in months 22 (5–30)

Performed bariatric surgery Roux‑en‑Y gastric bypass(RYGB) 121 (60.5%)

OAGB one anastomosis gastric bypass (OAGB) 33 (16.5%)

Sleeve gastrectomy (SG) 46 (23.0%)

Timing of pregnancy Early group (≤ 12 months) 50 (25.0%)

Middle group (12–24 months) 50 (25.0%)

Late group (> 24 months) 100 (50.0%)

Parity 0 29 (14.5%)

1 80 (40.0%)

2 64 (32.0%)

3 19 (9.5%)

4 6 (3.0%)

5 2 (1.0%)

Weight gain during pregnancy adherence to the NAM recommenda‑
tions

Inadequate 85 (42.5%)

Adequate 75 (37.5%)

Excessive 40 (20.0%)

Total 200 (100%)

Preterm birth Absent 180 (90.0%)

Present 20 (10.0%)

Gestational age 280 (245–288)

Neonatal birth weight 3372 (2300–3979)
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within 12 months post-surgery. We considered reduc-
tion in neonatal birth weight of about ± 200 g although 
not clinically relevant as previous studies considered 
it, but we showed that the lower gestational age and 
high incidence of preterm births in the early group are 
alarming.

As gestational weight gain has a direct effect on the 
maternal and child health, so, recommendations of NAM 
has been put for weight gain during pregnancy which 
depended on the BMI before pregnancy [8]. In our pre-
sent study, we showed that gestational gain of weight 
was lower in the early group who get pregnant within 
12 months after performing bariatric surgery and it was 
below the recommendations of NAM in 75% of those 
patients. Our results were in line with former studies 
which found that gestational weight gain was more ade-
quate in patients who conceived in more than 12 months 
after performing bariatric surgery [14, 19, 21].

We found that low gestational weight gain in the early 
group was related to a lower gestational age at delivery 
in addition to many preterm births of < 32 weeks, simi-
larly results of previous studies [12, 18, 19]. Addition-
ally some females had inadequate weight gain in the 
early group in the form of weight loss during pregnancy, 

Table 2 Pre‑pregnancy, pregnancy, and neonatal findings according to time from surgery to pregnancy

Timing of pregnancy P

Early group 
(≤ 12 months)
N = 50

Middle group 
(12–24 months)
N = 50

Late group 
(> 24 months)
N = 100

Age 34 (22–45) 42 (30–59) 40 (19–59)  < 0.001

Pre‑pregnancy BMI 34 (22–45) 42 (30–59) 40 (19–59)  < 0.001

BMI at conception 25 (20–30) 25 (20–30) 25 (20–30) 0.967

TBWL from surgery to conception 22 (15–35) 33 (20–39) 41 (19–59)  < 0.001

Time from bariatric surgery to pregnancy in months 10 (5–11) 18 (13–22) 29 (18–30)  < 0.001

Performed bariatric surgery RYGB 28 (56.0%) 31 (62.0%) 62 (62.0%) 0.495

OAGB 6 (12.0%) 9 (18.0%) 18 (18.0%)

SG 16 (32.0%) 10 (20.0%) 20 (20.0%)

Parity 0 5 (10.0%) 12 (24.0%) 12 (12.0%) 0.495

1 20 (40.0%) 17 (34.0%) 43 (43.0%)

2 17 (34.0%) 15 (30.0%) 32 (32.0%)

3 4 (8.0%) 5 (10.0%) 10 (10.0%)

4 3 (6.0%) 0 (0.0%) 3 (3.0%)

5 1 (2.0%) 1 (2.0%) 0 (0.0%)

Weight gain during pregnancy adherence to the NAM 
recommendations

Inadequate 35 (70.0%) 14 (28.0%) 36 (36.0%)  < 0.001

Adequate 11 (22.0%) 25 (50.0%) 39 (39.0%)

Excessive 4 (8.0%) 11 (22.0%) 25 (25.0%)

Preterm birth Absent 42 (84.0%) 46 (92.0%) 92 (92.0%) 0.064

Present 8 (16.0%) 4 (8.0%) 8 (8.0%)

Gestational age 272 (250–288) 277 (248–288) 282 (245–288)  < 0.001

Neonatal birth weight 2973 (2300–3479) 3375 (3171–3979) 3375 (3171–3979)  < 0.001

Fig. 1 Box‑Plot of timing of pregnancy in the three groups
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similar results were showed by Kapadia et al. [22], that, 
obese females with weight loss during pregnancy had 
higher liability of SGA fetus and preterm deliveries in 

comparison with women who conceived late after bari-
atric surgery and have adequate weight gain.

All these results collectively lead to encouraging 
women who wish to conceive after performing bariat-
ric surgery to postpone pregnancy until stabilization 
of their weight so as to decrease inadequate gesta-
tional weight gain risks and decrease fetal and mater-
nal morbidities and risks of developing fetal metabolic 
syndromes later on [23]. Our results are in line with 
recommendations of [24].

Additionally, another value of postponing preg-
nancy until the weight is stabilized is avoiding the bad 
psychological effect of (gestational) weight gain in 
females underwent bariatric surgeries and seeking for 
pregnancy.

Conclusion
In the present study, we tried to detect the best time of 
getting pregnancy in females underwent bariatric surger-
ies by comparing females conceived after different peri-
ods and we supported recommendations of postponing 
pregnancy for more than 12  months after performing 
bariatric surgery which allowed stabilization of maternal 
weight, allowing adequate gestational weight gain, better 
fetal and maternal health later on.

Table 3 Pre‑pregnancy characteristics and pregnancy and neonatal outcomes according to adherence to the NAM recommendations 
for gestational weight gain

Weight gain during pregnancy
adherence to the NAM recommendations

P

Inadequate
85

Adequate
75

Excessive
40

Age 37 (19–59) 42 (29–59) 39 (19–59) 0.008

Pre‑pregnancy BMI 37 (19–59) 42 (29–59) 39 (19–59) 0.008

BMI at conception 25 (20–30) 25 (20–30) 25 (20–30) 0.71

TBWL from surgery to conception 32 (15–59) 33 (20–59) 36 (19–59) 0.059

Time from bariatric surgery to pregnancy in months 16 (5–30) 25 (5–30) 26 (10–30) 0.006

Performed bariatric surgery RYGB 78 (91.8%) 43 (57.3%) 0 (0.0%)  < 0.001

OAGB 6 (7.1%) 21 (28.0%) 6 (15.0%)

SG 1 (1.2%) 11 (14.7%) 34 (85.0%)

Parity 0 9 (10.6%) 7 (9.3%) 13 (32.5%) 0.056

1 33 (38.8%) 35 (46.7%) 12 (30.0%)

2 28 (32.9%) 25 (33.3%) 11 (27.5%)

3 10 (11.8%) 6 (8.0%) 3 (7.5%)

4 4 (4.7%) 2 (2.7%) 0 (0.0%)

5 1 (1.2%) 0 (0.0%) 1 (2.5%)

Preterm birth Absent 73 (85.9%) 71 (94.7%) 36 (90.0%) 0.181

Present 12 (14.1%) 4 (5.3%) 4 (10.0%)

Gestational age 275 (245–288) 281 (250–288) 282 (250–288)  < 0.001

Neonatal birth weight 3274 (2579–3979) 3375 (2579–3979) 3375 (2300–3979) 0.001

Fig. 2 Box‑Plot of neonatal birth weight in the three groups
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Points of strengths of the study
The main point of the study which is timing of preg-
nancy is not sufficiently clarified in previous studies, and 
out study assessed such point adequately in a prospec-
tive manner and on relatively large number of patients in 
childbearing period underwent bariatric surgeries.

Points of weakness and recommendations
Our study and previous studies have not assessed effect 
of each subtype of bariatric surgery separately which 
has different mechanisms with variable physiological 
consequences.

We recommend to perform large scale study and divide 
patient according to subtype of bariatric surgery.

Moreover, our study did not assess the long-term 
effect of bariatric surgeries on fertility and off-springs of 
females who underwent bariatric surgeries, so we recom-
mend longer follow-up period to females in reproductive 
age before and after performing bariatric surgery in addi-
tion to following up their offspring.
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RYGB  Roux‑en‑Y gastric bypass
OAGB  One anastomosis gastric bypasses
SG  Sleeve gastrectomy
GDM  Gestational diabetes mellitus

Acknowledgements
Not applicable.

Authors’ contributions
All authors shared in data collection, choosing object, data analysis, patients 
management, follow‑up, writing, editing and reviewing the manuscript. The 
author(s) read and approved the final manuscript.

Funding
No funds were received from our organization.

Availability of data and materials
Please contact author for data requests.

Declarations

Ethics approval and consent to participate
Ethics approval and consent to participate were acquired from local institu‑
tional review board of Faculty of Medicine, Zagazig University.

Consent for publication
Consent for publication is acquired from all patients.

Competing interests
The authors declare that they have no competing interests.

Table 4 Post‑hoc test using Dunn’s multiple comparison, to indicate which groups were significantly different from each other

Early group (≤ 12 months) vs. 
middle group (12–24 months)

Early group (≤ 12 months) vs. 
late group (> 24 months)

Middle group (12–
24 months) vs. late group 
(> 24 months)

Age  < 0.001  < 0.001 0.016

Pre‑pregnancy BMI  < 0.001  < 0.001 0.016

BMI at conception 0.774 0.854 0.883

TBWL from surgery to conception  < 0.001  < 0.001  < 0.001

Time from bariatric surgery to preg‑
nancy in months

 < 0.001  < 0.001  < 0.001

Gestational age 0.009  < 0.001 0.042

Neonatal birth weight  < 0.001  < 0.001  > 0.999

Table 5 Post‑hoc test using Dunn’s multiple comparison, to indicate which groups were significantly different from each other

Inadequate vs. adequate Inadequate vs. excessive Adequate 
vs. 
excessive

Age 0.001 0.388 0.074

Pre‑pregnancy BMI 0.001 0.388 0.074

BMI at conception 0.579 0.696 0.406

TBWL from surgery to conception 0.211 0.031 0.267

Time from bariatric surgery to pregnancy in months 0.014 0.001 0.208

Gestational age  < 0.001  < 0.001 0.873

Neonatal birth weight 0.006 0.003 0.479



Page 8 of 8Abdou et al. Middle East Fertility Society Journal            (2023) 28:7 

Author details
1 Department of Gynecology and Obstetrics, Faculty of Medicine, Zagazig Uni‑
versity, Zagazig, Egypt. 2 Department of General Surgery, Faculty of Medicine, 
Zagazig University, Zagazig, Egypt. 3 Department of Internal Medicine, Faculty 
of Medicine, Zagazig University, Zagazig, Egypt. 4 Department of Tropical Medi‑
cine, Faculty of Medicine, Zagazig University, Zagazig, Egypt. 5 Department 
of Pathology, Faculty of Medicine, Zagazig University, Zagazig, Egypt. 

Received: 6 May 2022   Accepted: 28 March 2023

References
 1. Akhter Z, Rankin J, Ceulemans D, Ngongalah L, Ackroyd R, Devlieger R 

et al (2019) Pregnancy after bariatric surgery and adverse perinatal out‑
comes: a systematic review and metaanalysis. PLoS Med 16(8):e1002866

 2. Marchi J, Berg M, Dencker A, Olander EK, Begley C (2015) Risks associated 
with obesity in pregnancy, for the mother and baby: a systematic review 
of reviews. Obes Rev 16:621–638

 3. Heslehurst N, Vieira R, Hayes L, Crowe L, Jones D, Robalino S et al (2017) 
Maternal body mass index and post‑term birth: a systematic review and 
meta‑analysis. Obes Rev 18:293–308

 4. Godfrey KM, Reynolds RM, Prescott SL, Nyirenda M, Jaddoe VW, Eriksson 
JG et al (2017) Influence of maternal obesity on the long‑term health of 
offspring. Lancet Diabetes Endocrinol 5:53–64

 5. Kwong W, Tomlinson G, Feig DS (2018) Maternal and neonatal outcomes 
after bariatric surgery; a systematic review and metaanalysis: do the 
benefits outweigh the risks? Am J Obstet Gynecol 218(6):573–580

 6. Parent B, Martopullo I, Weiss NS et al (2017) Bariatric surgery in women of 
childbearing age, timing between an operation and birth, and associated 
perinatal complications. JAMA Surg 152(2):1–8

 7. Carreau AM, Nadeau M, Marceau S et al (2017) Pregnancy after bariatric 
surgery: balancing risks and benefits. Can J Diabetes 41(4):432–438

 8. Rasmussen KM, Yaktine AL (2009) Weight gain during pregnancy: reex‑
amining the guidelines. National Academies Press, Institute of Medicine 
Washington DC

 9. Stentebjerg LL, Andersen LLT, Renault K et al (2016) Pregnancy and 
perinatal outcomes according to surgery to conception interval and 
gestational weight gain in women with previous gastric bypass. J Matern 
Fetal Neonatal Med 30(10):1182–1188

 10. Mechanick JI, Youdim A, Jones DB et al (2013) Clinical practice guidelines 
for the perioperative nutritional, metabolic, and nonsurgical support of 
the bariatric surgery patient–2013 update: cosponsored by American 
Association of Clinical Endocrinologists, The Obesity Society, and Ameri‑
can Society for Metabolic & Bariatric Surgery. Obesity 21(Suppl 1):S1‑27

 11. American College of O, Gynecologists (2009) ACOG practice bulletin no 
105: bariatric surgery and pregnancy. Obstet Gynecol. 113(6):1405–13

 12. Grandfils S, Demondion D, Kyheng M et al (2019) Impact of gestational 
weight gain on perinatal outcomes after a bariatric surgery. J Gynecol 
Obstet Hum Reprod 48(6):401–405

 13. Snoek KM, Steegers‑Theunissen RP, Hazebroek EJ, Willemsen SP, Galjaard 
S, Laven JS, Schoenmakers S (2021) The effects of bariatric surgery on 
periconception maternal health: a systematic review and meta‑analysis. 
Hum Reprod Update 27(6):1030–55

 14. Heusschen L, Krabbendam I, van der Velde JM, Deden LN, Aarts EO, 
Merién AE, Emous M, Bleumink GS, Lutgers HL, Hazebroek EJ (2021) 
A matter of timing—pregnancy after bariatric surgery. Obes Surg. 
31:2072–9

 15. Hoftiezer L, Hof MHP, Dijs‑Elsinga J et al (2019) From population reference 
to national standard: new and improved birthweight charts. Am J Obstet 
Gynecol 220(4):383.e1‑e17

 16. Basbug A, Ellibes Kaya A, Dogan S et al (2018) Does pregnancy interval 
after laparoscopic sleeve gastrectomy affect maternal and perinatal 
outcomes? J Matern Fetal Neonatal Med 32(22):3764–3770

 17. Malakauskiene L, Nadisauskiene RJ, Ramasauskaite D et al (2019) Is it nec‑
essary to postpone pregnancy after bariatric surgery: a national cohort 
study. J Obstet Gynaecol 40(5):614–618

 18. Rasteiro C, Araujo C, Cunha S et al (2018) Influence of time interval from 
bariatric surgery to conception on pregnancy and perinatal outcomes. 
Obes Surg 28(11):3559–3566

 19. Rottenstreich A, Shufanieh J, Kleinstern G et al (2018) The long‑term 
effect of pregnancy on weight loss after sleeve gastrectomy. Surg Obes 
Relat Dis 14(10):1594–1599

 20. Sancak S, Celer O, Cirak E et al (2019) Timing of gestation after lapa‑
roscopic sleeve gastrectomy (LSG): does it influence obstetrical and 
neonatal outcomes of pregnancies? Obes Surg 29(8):2629–2630

 21. Dolin CD, Chervenak J, Pivo S et al (2019) Association between time inter‑
val from bariatric surgery to pregnancy and maternal weight outcomes. J 
Matern Fetal Neonatal Med 13:1–7

 22. Kapadia MZ, Park CK, Beyene J et al (2015) Weight loss instead of weight 
gain within the guidelines in obese women during pregnancy: a system‑
atic review and meta‑analyses of maternal and infant outcomes. PLoS 
ONE 10(7):e0132650

 23. Gascoin G, Flamant C (2013) Long‑term outcome in context of intra 
uterine growth restriction and/or small for gestational age newborns. J 
Gynecol Obstet Biol Reprod (Paris) 42(8):911–920

 24. Shawe J, Ceulemans D, Akhter Z et al (2019) Pregnancy after bariatric 
surgery: consensus recommendations for periconception, antenatal and 
postnatal care. Obes Rev 20(11):1507–1522

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Pregnancy after bariatric surgeries; best time, gestational, and neonatal outcomes
	Abstract 
	Background 
	Patients and methods 
	Results 
	Conclusion 

	Introduction
	Patients and methods
	Inclusion criteria
	Exclusion criteria

	Patients’ outcomes
	Primary outcome variables evaluation
	Secondary outcome variables evaluation
	Statistical analysis


	Results
	Demographic characteristics
	Pregnancy outcomes and neonatal findings according to time interval between surgery and conception (Fig. 2, Tables 2, 3, 4, and 5)
	Pregnancy-related complications

	Discussion
	Conclusion
	Points of strengths of the study
	Points of weakness and recommendations

	Acknowledgements
	References


