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ABSTRACT 

Objective:The purpose of this study is reviewing the effect of Laparoscopic sleeve 

gastrectomy on pregnancy outcome.Methodology:It is prospective case-control study from 

first of January 2018 to the first of June 2020 at Basra maternity and children hospital. The 

study was carried to analyze effect of Laparoscopic sleeve gastrectomy on maternal as well 

as fetal outcome. A total of 184 women, 64 with Laparoscopic sleeve gastrectomy with BMI 

18-30 kg/m2, compared with 120 obese women who are BMI >30 kg/m2 with no medical or 

obstetrical complications.Results:During comparison between pregnant women post 

Laparoscopic sleeve gastrectomy (group 1) and obese pregnant women without any 

bariatric surgery (group 2 control group) regarding maternal complications ,we found that 

the rate of DM was significantly lower in women with Laparoscopic sleeve gastrectomy 

(group 1) (6.25 %) when compared to women affected by obesity (control group) (17.1%) (P 

=0.01), but the rate of anemia (32.8%) and cesarean section (50%) were increase comparing 

to control group (9.1%) (25.1%) respectively (P=0.01). There are no statistically differences 

between two groups regarding hypertension, antepartum, postpartum hemorrhage, 

abortion and normal vaginal delivery. Regarding fetal complications, we found that the rate 

of small for gestational age babies (57.8%) and low apgar score in 5 minutes (17.1%) were 

significantly higher in women with Laparoscopic sleeve gastrectomy (group 1) when 

compared to obese pregnant women (control group) (4.1%) (3.2%) respectively, (P=0.001, 

P=0.01) respectively. There are no statistically differences between two groups regarding 

neonatal age at time of delivery, congenital malformation and still birth. Conclusion Our 

study recommends that obese women who are deciding to get pregnant to perform a 

bariatric surgery to decrease maternal and fetal morbidities and achieve good outcome. 
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INTRODUCTION 

Bariatric surgical procedures can be 

classified as restrictive, 

malabsorptive/restrictive or malabsorptive 

1, 2. The most common bariatric procedure 

has been used in our country is sleeve 

gasterectomy. Sleeve gastrectomy is a 

restrictive procedure. It is a term for partial 

gastrectomy that is performed by 

removing a large portion of the stomach to 

create a long pouch that connects the 

esophagus to the small intestine. The 

mechanism of action of this procedure is 

that the resulting decrease in the stomach 

size inhibits distention of the stomach so 

that it becomes full sooner, thereby 

increasing the patient’s sensation of 

fullness and decreasing their appetite. 

Some hypothesize increased satiety results 

from the decreased ghrelin, secreted by 

the fundus which is resected in sleeve 

gastrectomy3, 4.  

Bariatric surgery has proved 

successful in reducing weight gain during 

pregnancy, when compared with 

pregnancies undergoing no such surgery 

and with matched control groups of 

pregnancies uncomplicated by obesity. 

Weight gain during pregnancy tended to 

be lower in patients who had previously 

undergone gastric bypass surgery, whose 

average weight gain was 12.7 kg as 

opposed to the 20.4 kg of pre-operative 

pregnancies, so it seems that bariatric 

surgery is able to determine an adequate 

weight gain during pregnancy5. Several 

case reports have described nutritional 

deficiencies in women becoming 

pregnant after bariatric surgery.  

Bebber et al. reported that these 

women frequently had had low levels of 

vitamin B12 (in 53.4% of cases), folic acid 

(16%), ferritin (41.7%), calcium (16.7%) and 

albumin (10%), that the authors attributed 

to the women’s considerable weight loss 

before their pregnancy (47.8 + 22.2 kg)6. 

Ina small study conducted on 32 pregnant 

women previously treated with bariatric 

surgery, Dell’agnolo et al. reported a high 

rate of anemia, with 17% of cases requiring 

blood transfusions6. However, systematic 

studies have failed to confirm this 

association. Complications associated with 

bariatric surgery during pregnancy are as 

follows:  Internal hernias, Bowel obstruction, 

Banderosion or migration, Cholelithiasis, 

Hyperemesis, Severe anemia, Calcium, 

folate and vitamins D and B12 deficiency, 

and Protein-calorie malnutrition7, 8  

 In a retrospective cohort study of US 

insurance claims of 585 women who had 

undergone bariatric procedures, Bennett 

et al. found that women who had 

delivered after their bariatric procedure 

(NV = 269) had substantially lower rates of 

preeclampsia and eclampsia (odds ratio 

0.20, 95% confidence interval 0.09 to 0.44), 

chronic hypertension complicating 

pregnancy (0.39, 0.20 to 0.74), and 

gestational hypertension (0.16, 0.07 to 

0.37), even after adjustment for age, 

multiple pregnancy, surgical procedure, 

and preexisting diabetes9. Similarly, in a 

large retrospective study of all women 

between 1988-2006 who delivered after 
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bariatric surgery in a tertiary unit in USA, 

Weintraubet et al. found a significant 

reduction in the rates of gestational 

diabetes mellitus (17.3% versus 11.0%; P = 

0.009) and hypertensive disorders in 

pregnancy (23.6% versus 11.2%; P = 0.001) 

after analyzing 301 deliveries preceding 

bariatric surgery and 507 following 

surgery10. The aim of this study is to detect 

the safety of the LSG during pregnancy 

and to assess the maternal as well as the 

fetal outcome in patients with LSG in 

comparison with control group. 

METHODOLOGY 

This study is a retrospective cohort 

study that was conducted at Basra 

Maternity and child hospital from 1st 

January 2018 to 1st June 2020. The study 

analyzed the effect of Laparoscopic 

sleeve gasterectomy (LSG) on the 

maternal as well as fetal outcome. The 

entire 64 participant mothers had LSG and 

are of child bearing age (20-45 years), 

called (LSG) group 1. They were compared 

with 120 control mothers. Both the groups 

were matched with each others. All the 

medical and obstetrical problems were 

excluded from the studied group. The data 

of the patients were recorded from two 

main hospitals in Basra, and two private 

hospitals. It included 980 women who 

performed LSG. Around only 81 women 

who conceived after 1 year of LSG got 

pregnant. We can follow only 64 women 

until their delivery.  

We lost around 12 women during 

follow up, and they were unreal to 

continue with the study. While 3 of them still 

pregnant women by mobile phones were 

followed regularly an all were delivered in 

hospitals, and the information about the 

mode of delivery and the neonates were 

collected thoroughly. All included patients 

have their exact BMI before pregnancy 

and their weight gain during pregnancy 

was collected and it should not exceed 

3okg/m2, it range from 18-30 kg/m2, and 

we compare them with 120 obese women 

who is BMI exceed 30 kg/m2, with no 

medically or obstetrical complications. The 

study was approved by Basra medical 

research ethic committee. 

Statistical analysis: 

          The significance of the differences 

between the two studied groups was 

assessed by Chi-square test and students’t-

test as appropriate. Statistical significance 

was defined as P<0.05, P<0.001. 

RESULTS 

              A case control study of 64 

pregnant women with LSG performed 

1year before pregnancy compared to 120 

control pregnancy women, conducted at 

Basra, Iraq for around 2.5 years period. 

Table no. I show the characteristics 

between the two studied groups. Table No 

1 showed the comparison of the 

demographic characteristics between the 

two studied groups. It was showed that 

there is no statistical difference between 

the two groups regarding the age, level of 

education and parity. There was also no 

significant difference between both groups 

regarding previous cesarean section, 

Antenatal care, and Weight gain in current 

pregnancy and smoking. 
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      Table 1:  Demographic characteristics of the studied group 

 LSG (64)   

group1 

Control group 

(120)  group 2  

P-value 

Age in year:    

                              20-34 46 (71.8) 86 (71.6) 0.998 

                               ≥35 18 (29.2) 34 (28.4) 0.432 

Parity:    

                             Nullipara 34(53.1) 52(43.3) 0.098 

                             1-4 26(40.7) 58(48.3) 0.679 

                               ≥5 4 (6.3) 10 (8.4) 0.783 

Level of education:    

                              Illiterate 21 (32,8) 53 (43.4) 0.087 

                             Primary school 30 (46.8) 50 (41.6) 0.306 

                             Educated 13 (20.4) 18 (16) 0.823 

Previous cesarean section: 21 (32.8) 41 (34.8) 0.985 

Antenatal care: 64 (100) 98 (81.6) 0.954 

Weight gain in current pregnancy: 18.2 ± 3.1 20.1± 1.2  0.128 

Smoking 6 (9.3) 13 (10.83) 0.879 

 

    Table NO 3 demonstrate that women with LSG had an increase rate of small for gestational age 

babies(57.8%) and low apgar score in 5minutes (17.1%) in comparison to control group (4.1%), (3.2%) , 

respectively. There is no statistical difference between two groups regarding neonatal age at time of delivery, 

congenital malformation and still birth. 

 

 Table 2: Maternal outcome in both studied groups 
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 (64) LSG group (1) Control group (120) group 2 P-value 

Hypertension 12 (18.7) 23 (19.1) 0.925 

D.M 4 (6.25) 21 (17.1) 0.01 

Abortion 6 (9.3) 11 (9.1) 0.995 

Ante-partum hemorrhage 8(12.5) 16 (13.3) 0.765 

Post partum hemorrhage 7 (10.9) 11 (9.1) 0.473 

Anemia 21 (32.8) 11 (9.1) 0.01 

Mode of delivery 

Normal vaginal delivery 31(48.4) 98 (73.3) 0.07 

Cesarean section 32(50) 30 (25.1) 0.01 

Instrumental 1 (1.6) 2 (1,6) 1.00 

 

Table 3: Neonatal outcome in both studied groups 

 LSG (64) group (1) Control group 

(120) group (2) 

P value 

Neonatal age at time of delivery: 

28-36 weeks 21 (32.8) 30 (25) 0.122 

37-41 weeks 38 (59.3) 79 (65.8) 0.093 

≥41 weeks 5 (7.8) 18 (15) 0.083 

Fetal weight (Kg): 

Small for gestational age 27 (57.8) 5 (4.1) 0.01 

Large for gestational age 7 (10.9) 11 (9.1) 0.126 

Apgar score: 

1 minute 23 (35,9) 32 (26.6) 0.099 
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5 minute 11 (17.1) 4 (3.2) 0.01 

Admission to neonatal intensive 

care unit 

2 (4.6) 4 (2.5) 0.231 

Congenital malformation: 5 (4.9) 4 (3.3) 0.324 

Still birth: 2 (3.1) 4 (3.2) 0.317 

    

 

DISCUSSION 

           From the reviewing of literatures 

globally about 300 million adults are obese 

depending for its diagnosis on BMI 

calculation and it was found that obesity 

defined as BMI above 30kg/m2[11].  Bariatric 

surgery has proved that a reduction in 

weight that occurs before pregnancy is a 

very effective and successful method 

when compared with pregnancy which 

don’t compared with pregnancy which 

don’t undergoes such surgery in a 

population in regards to maternal as well 

fetal outcome; especially when they 

matched with control patients who are 

complicated with obesity12. It was clearly 

noticed that the number of bariatric 

surgery had increased in the recent years 

among our society, and most of this 

patient were women at reproductive age. 

          Weight reduction is the most 

important method to decrease maternal 

and fetal morbidities during pregnancy , 

especially the medical disorders related to 

obesity such as diabetes mellitus, which 

was confirmed in our study as shown in 

table number 2.We found the decrease in 

the risk of developing D.M in patient with 

(LSG) when compared to control group, 

and the statistical difference was 

significant and this can be explained that 

all the patients subjected to (LSG) when 

compared to control group, and the 

statistical difference was significant and 

this can be explained that all the patients 

that all the patients subjected to (LSG) 

there was improved in there lipid profile 

and their glucose metabolism and a 

healthy food intake style, and most of 

these patients were completely cured from 

DM after surgery and this finding was in 

agreement with other many study done by 

others13. In contrast, many other studies 

cannot found this positive correlation 

between DM reduction and (LSG), such a 

study done by Kjaer et al14.  

               As shown in the same table no. 2, 

we also found that hypertensive disorder in 

pregnancy was decreased in patients with 

(LSG) in the comparison with the control 

group, but this positive relation cannot be 

confirmed because the P value was not 

statistically significant (group 1) versus 

(group2), and it was in agreement if we 
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compare our finding with a study done by 

Dixon et al15. On the other hands, many 

studies confirm that a bariatric surgery 

decrease the rate of hypertensive disorder 

in pregnancy and it was statistically 

significant, such a study done by poker et 

al and others16, 17.  

               It was noticed there is a significant 

increase in the anaemia in pregnant 

women subjected to (LSG) Compared to 

non surgery control group ,and this 

attributed to increased iron loss and 

decrease iron absorption after (LSG), 

which in agreement with other study . 

[LSG) is higher than control groups (50% 

versus 25%), and it was with agreement 

with study done by Kaminionk et al18. We 

noticed an increased rate of preterm birth 

and increased in the rate of small for 

gestational age in patients with [LSG] 

versus the control group(32.8), (57.8)versus 

(25),(4.1), which might be due to the 

patients with [LSG]which lead to preterm 

labor and small for gestational age fetuses. 

In addition weight gain during iron 

absorption after (LSG) pregnancy was 

found to be correlated with new born fetus 

weight and this also was found in other 

study done by Santulli19.  

               For the same reason we found 

that apgar score in 1 and 5 minutes was 

low among pregnant women with (LSG) in 

comparison with control group-18, 19, and 

the differences was statistically significant. 

According to Iraqi health ministry, the 

absorption rate among our community 

was (13.5%)20. While on other hand obese 

women have increase rate of abortion 

(22%) 21. But we noticed in our study the 

abortion rate was (9.3%) when compared 

to control group, which was (9.1%) and it 

was not statically significant. 

               Also we know that the still birth 

rate in Basra was (1.6%) 22. While in this 

study, it was found slightly higher in patient 

subjected to Laparoscopic sleeve 

gastrectomy (3.1%) when compare to 

control group which was (3.2%). And the 

difference was not significance. Although 

other studies were found that the stillbirth 

rate following Laparoscopic sleeve 

gastrectomy was decrease in such 

patients when we compare them with 

control obese women which were in 

agreement with other study done by 

Aboodely et al23.  

CONCLUSIONS 

              Our study recommends that obese 

women who are deciding to get pregnant 

to perform a bariatric surgery to decrease 

maternal and fetal morbidities and 

achieve good outcome. 

We also recommend for the next study in 

the future having a large sample size, and 

we took a third group who are morbidly 

obese and follow them for a long period to 

confirm our finding. There were difficulties 

in communicating with some patients and 

confirming their information, after trying to 

call them several times with different 

methods, and we continued with only 64 

candidates. 

Ethical approval: Obrained from Basrah 

Hospital for Maternity and Children, Basrah, 

Iraq 
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