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Abstract Introduction Obesity is a growing condition leading to a concomitant increase in
bariatric procedures. The anchor-line or fleur-de-lis abdominoplasty improves body
contour by excising redundant skin and subcutaneous tissue. Pregnancy implies
abdominal distension, both musculoaponeurotic and cutaneous. However, the knowl-
edge of its relationship with abdominoplasty remains scarce, especially regarding the
potential negative effects on esthetic outcomes or abdominoplasty-related increases in
gestational complications.
Materials and Methods We conducted a retrospective study on patients submitted
to postbariatric fleur-de-lis abdominoplasty from 2012 and 2023 who subsequentially
got pregnant. We assessed their medical records, photographic archives, and answers
to an online questionnaire.
Results The study included seven patients, all previously submitted to gastric bypass.
Although one patient suffered a miscarriage, the remaining subjects had successful
pregnancies. Six patients noticed an altered pattern of abdominal growth. Five
pregnancies were full-term, and one was preterm; the delivery route was cesarean
section in five patients and vaginal labor in one subject. Two newborns were small for
their gestational age. The reported esthetic issues included a new onset of striae in five
patients, scar stretching in four, and excessive skin worsening in six subjects. The pre-
and postpregnancy scores decreased from 8.7 to 5.8 points. One patient reported no
changes in the esthetic outcomes.
Conclusion Although pregnancy had some influence on abdominoplasty esthetic
outcomes, the impairment was not severe. Pregnancy and delivery in patients
previously submitted to postbariatric fleur-de-lis abdominoplasty did not present a
higher complication rate.

Resumo Introdução A obesidade é cada vez mais prevalente na atualidade, com consequente
crescimento da realização de cirurgias bariátricas. A abdominoplastia pós-bariátrica em
âncora é um procedimento cirúrgico para a melhora do contorno corporal pelo
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Introduction

Obesity is a condition currently experiencing a significant
increase in prevalence. According to data from the World
Health Organization (WHO), in 2022, more than 1 billion
people in theworldwere obese, including 650million adults,
340 million adolescents, and 39 million children. As a result,
the last decade witnessed a massive increase in bariatric
surgeries as a treatment option for obese patients.

Obesity in women of childbearing age has increased
worldwide in recent decades, and an increasing number of
patients undergoing bariatric surgery are females in this age
group.1 According to a 2019 report by the International
Federation of Surgery for Obesity and Metabolic Diseases
(IFSO), 833,687 bariatric procedures occurred in 61 coun-
tries, including 77.1% female patients, with an average age of
43 years. A pilot study2 for the national registry of Brazilian
data on bariatric surgery, implemented in 7 reference centers
selected by the Brazilian Society of Bariatric and Metabolic
Surgery (Sociedade Brasileira de Cirurgia Bariátrica e Meta-
bólica, SBCBM, in Portuguese), identified that 67.2% of the
sample were female patients, with a mean age of 39 years.
Some authors3–5 have reported that bariatric surgery has a
positive effect on maternal and fetal outcomes, reducing the
risk of gestational diabetes, gestational hypertensive dis-
eases, prematurity, fetal macrosomia, and maternal compli-
cations during childbirth.

Postbariatric surgery abdominoplasty occurs after mas-
siveweight loss to improve body contour by removing excess
skin and subcutaneous fat from the abdominal wall. In

addition, it restores musculoaponeurotic integrity, resulting
in improved physical, psychological, and social well-being.6,7

In these cases, two techniques are usually applied. Con-
ventional horizontal abdominoplasty predominantly ena-
bles the treatment of the region below the umbilical scar
and plication of the anterior aponeurosis of the rectus
abdominis muscles in the midline to treat diastasis, when
present, requiring a wide detachment of the abdominal flap,
and keeping the umbilical scar adhered to its deep pedicle for
subsequent transposition.8 The anchor-line or fleur-de-lis
abdominoplasty occurs most frequently in patients after
significant weight loss and, in addition to the horizontal
incision, it uses a vertical xiphopubic component to treat
both the vertical and side-to-side directions, especially in the
epigastric region. Currently, neoumbilicoplasty is associated
with this approach, that is, discarding the original umbilical
scar and using skin flaps from the remaining abdominal skin
for umbilical reconstruction. We prefer using two lateral
quadrangular flaps, as the technique has shown superior
outcomes for navel shape and appearance.9,10

Pregnancy leads to progressive distension of the abdomi-
nal wall with widening of the linea alba and the aponeurosis
of the rectus abdominis muscles. It is the main etiology of
sagging and excessive abdominal skin for surgical treatment
in non-postbariatric patients. Thus, patients who get preg-
nant after abdominoplasty could, in addition to compromis-
ing the esthetic outcome, have compromised the stability of
muscle plication, favoring its distension or rupture and even
the appearance of epigastric, incisional or umbilical herni-
as,11–17 new sagging, and excessive skin.

tratamento do excedente de pele e tecido subcutâneo abdominal. Sabe-se que a
gravidez é um período no qual ocorre distensão da parede abdominal muscular e
cutânea; no entanto, sua interferência nos resultados estéticos da abdominoplastia e
os potenciais efeitos desta no processo gestacional são pouco conhecidos.
Materiais e Métodos Realizamos estudo retrospectivo em que pacientes submetidas
a abdominoplastia pós-bariátrica em âncora entre 2012 e 2023 que engravidaram
posteriormente tiveram dados de prontuário e registro fotográfico avaliados e
responderam a um questionário online.
Resultados Foram avaliadas sete pacientes, todas submetidas a bypass gástrico. Uma
paciente apresentou aborto, e as demais completaram a gestação. Seis pacientes
relataram crescimento alterado do abdome na gestação. Cinco tiveram gestações a
termo e uma, pré-termo; a via de parto foi cesariana em cinco pacientes e vaginal em
uma. Dois recém-nascidos foram considerados pequenos para a idade gestacional.
Entre as alterações estéticas houve novas estrias abdominais em cinco pacientes,
alargamento da cicatriz em quatro e novo excesso de pele em seis. Houve redução de
8,7 para 5,8 pontos nas pontuações de resultado pré e pós-gestação. Apenas uma
paciente referiu resultados inalterados.
Conclusão Embora os resultados estéticos abdominais tenham sido impactados pela
gestação, o grau de comprometimento não foi severo. A gestação e o parto em
pacientes submetidas à abdominoplastia pós-bariátrica em âncora não apresentaram
aumento de complicações.
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On the other hand, rectus abdominis muscle plication can
increase intra-abdominal pressure and, consequently, po-
tentially decrease maternal lung function during pregnancy.
Increased intra-abdominal pressure could also reduce uter-
ine perfusion and restrict intrauterine fetal growth, alter
labor dynamics, and increase the number of cesarean
sections.18–20

Few published studies report the effects of pregnancy on
the aesthetic outcome of abdominoplasty and the potential
maternal-fetal consequences during pregnancy caused by
abdominoplasty: only two case series21,22 have been pub-
lished on the subject to date. Although one21 included
postbariatric patients, therewas no discrimination regarding
the type of abdominoplasty.

Objective

The current study aimed to evaluate the impacts of pregnan-
cy on the the esthetic outcomes of the abdominal wall of
patients previously submitted to postbariatric abdomino-
plasty and the occurrence of maternal-fetal complications in
these subjects.

Materials and Methods

This retrospective, descriptive, observational study was con-
ducted at the Plastic Surgery Outpatient Clinic of the Teaching
Hospital ofUniversidadeEstadual deCampinas (Unicamp) and
the private clinic of the principal investigator (DRC).

The study included patients who got pregnant after
abdominoplasty postbariatric surgery, operated on between
2012 and 2023. We excluded patients refusing to participate
in the research and those with incomplete data.

After identifying the patients who underwent postbari-
atric anchor abdominoplasty through the review of medical
records, including photographic documentation, we con-
tacted the patients by telephone to identify those who had
gotten pregnant after the procedure.

After agreeing to participate in the study and filling out the
free and informed consent form, we invited the patients to
answer an online questionnaire in the Google Forms platform
to collect data regarding date of birth, date of delivery, gesta-
tional age, obstetric and gestational history, diseases/
complications during and after pregnancy, previous comorbid-
ities and use of medications, height, weight, and potential
diseases of the newborn, as well as the personal evaluation
of the esthetic outcome of the abdominalwall after pregnancy.
We obtained data regarding the surgeries (bariatric surgery
and abdominoplasty) from the medical records.

The Ethics in Research Committee of Unicamp’s School of
Medical Sciences approved the study under protocol number
CAAE: 71036423.4.0000.5404.

Results

Clinical characteristics of the patients
We identified 7 patients who underwent anchor-type
abdominoplasty postbariatric surgery from 2012 to 2023

and got pregnant. All of them underwent gastric bypass
surgery with Roux-en-Y reconstruction, and in 1 of them
we opted for concomitant gastric ring placement. The mean
age at bariatric surgery was of 26 years, ranging from 20 to
30 years. Themeanweight before thebariatric surgerywas of
113 kg, with a mean body mass index (BMI) of 41.7 kg/m2.
Themeanweight before abdominoplastywas of 68 kg, with a
mean weight loss of 45 kg between the bariatric surgery and
the abdominoplasty. All patients underwent abdominal sur-
gery with a BMI below 28kg/m2, with a mean BMI of 25.4
kg/m2. Themean current weight at the time of the study was
of 76 kg, corresponding to a mean BMI of 28 kg/m2.

Regarding obstetric history, 6 patients were multiparous,
and 1 subject was primiparous. A single patient reported a
miscarriage in previous pregnancies. Only 2 patients were
smokers, and there were no other findings regarding habits
such as alcoholism or the use of illicit substances (►Table 1).

Characterization of the postabdominoplasty
gestational process
The mean interval between pregnancy and abdominoplasty
was of 4 years, and no patient presented comorbidities when
becoming pregnant after abdominoplasty. The mean pre-
pregnancyweight was of 70 kg, corresponding to amean BMI
of 26.7 kg/m2. One patient (patient 4) had a miscarriage at
12 weeks of gestation, while the others completed their
pregnancy. Five patients had diseases during the gestational
period, and 1 developed a left inguinal hernia at the end of
pregnancy.

Four patients reported abdominal pain or discomfort
during pregnancy that they considered different from what
they had felt in previous pregnancies. Five patients whose
pregnancies progressed to term reported changes in the
abdominal growth pattern during pregnancy, with 4 report-
ing a greater atypical volume increase in the upper part
(►Table 2).

Fetal and delivery outcomes of postabdominoplasty
pregnancy
Five patients had full-term pregnancies, and 1 subject had a
preterm gestation. Five patients underwent a cesarean sec-
tion, and only 1 had a vaginal delivery. Two newborns were
considered small for the gestational age, and the other 3were
presented adequate size for the gestational age. No newborns
presented pathological alterations at birth or during
pregnancy.

Esthetic outcomes of the abdominal wall after
pregnancy
Five patients presented new stretch marks on the abdomen
after pregnancy, and 4 subjects reported abdominoplasty
scar widening. Six patients presented new excessive skin on
the abdomen. In addition, they said that the abdomen was
more expanded forward after the gestational period
(►Fig. 1). We asked the patients to assign a score from 0 to
10 to the abdominoplasty outcomes before and after preg-
nancy. The mean prepregnancy score was of 8.7 points, and
the mean postpregnancy score, of 5.8 points, indicating a
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reduction of 2.9 points, or 33.3%. A single patient felt no
worsening of the abdominoplasty outcomes (►Fig. 2).►Figs.

3–5 illustrate the evolution of the esthetic outcomes of the
abdominal wall in patient 6 (who reported worsening from
10 to 7 in the self-assigned score) and patient 7 (who
reported worsening from 10 to 6 in the self-assigned score).
No patient underwent a new abdominoplasty after the last
pregnancy.

Discussion

The recent increase in the obese population in Brazil has
consequently increased the number of bariatric surgeries.
Data from the SBCBM indicate the performance of 74,738
procedures in 2022 compared with 34,629 in 2011. In addi-
tion, a study2 in 7 bariatric surgery centers in Brazil, includ-
ing 1,363 procedures, showed that most patients were

Table 1 Characterization of patients included in the study

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7

Current age (years) 38 39 39 36 41 31 30

Habits/addictions None Smoking Smoking None None None None

Date of bariatric surgery 2013 2014 2015 2013 2009 2018 2014

Age at bariatric surgery (years) 28 29 30 26 26 25 20

Prebariatric weight (kg) 100 112 143 113 130 104 95

Prebariatric Body Mass Index (kg/m2) 39.1 42.7 44.6 39.6 48.9 39.6 37.6

Weight loss between bariatric
surgery and abdominoplasty (kg)

35 42 53 43 75 34 39

Date of abdominoplasty 2019 2019 2016 2016 2012 2019 2019

Preabdominoplasty weight (kg) 65 70 90 70 55 70 56

Preabdominoplasty Body
Mass Index (kg/m2)

25.5 26.7 28.1 24.5 20.7 26.7 22.2

Current weight (kg) 75 70 96 75 72 82 65

Current Body Mass Index (kg/m2) 29 26 29 26 27 31 25

Total number of pregnancies 3 4 3 2 1 2 2

BMI, Body mass index.

Table 2 Clinical features of pregnancy after abdominoplasty

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7

Time between abdom-
inoplasty
and pregnancy (years)

4 4 5 5 3 4 5

Weight before
pregnancy (kg)

70 68 95 70 55 80 57

Body Mass Index
before pregnancy
(kg/m2)

27.3 25.9 29.6 24.5 20.7 30.5 22.5

Miscarriage after
abdominoplasty

No No No Yes No No No

Gestational diseases Gestational
anemia

Placenta
previa

Uterine
carcinoma

None None Gestational
anemia

Gestational
diabetes

Abdominal
pain/discomfort during
pregnancy

Yes Yes No Not
applicable

Yes Yes No

Hernia during
pregnancy

No No No No Yes (left
inguinal
hernia)

No No

Different abdominal
shape
during pregnancy
(growth pattern)

Yes (small
abdominal
volume increase)

Yes (more
superior
increase)

Yes (more
superior
increase)

Not
applicable

Yes (more
central
increase)

Yes (more
superior
increase)

No
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women (67.2%) with an average age of 39 years. All patients
in the current study underwent bariatric surgery at a child-
bearing age, with an average age of 26 years.

We expect to observe a higher number of pregnant
womenwho previously underwent postbariatric abdomino-
plasty in the coming years, and there are no studies evaluat-
ing the degree of satisfaction of patients who got pregnant
after this procedure regarding the postgestational outcomes.

Few scientific articles in the literature report the esthetic
impacts of postoperative abdominoplasty after pregnancy.
Abdominoplasty is a body-contouring procedure often per-
formed due to abdominal wall sagging, and the most signifi-
cant interventions include excision of excess skin and
aponeurosis plication to treat diastasis of the rectus abdom-
inis muscles. The literature6–8,23,24 indicates that the in-
creased intra-abdominal pressure during pregnancy can
compromise the esthetic and functional outcomes of abdom-
inoplasty, evolving with recurrence of excessive skin and

muscle diastasis, abdominal bulging, scar changes, and the
appearance of new stretch marks.

According to Faessen et al.,25 the fibrotic tissue secondary
to the repair of the rectus abdominis muscle diastasis is
strong enough to withstand the changes in intra-abdominal
pressure during pregnancy. However, in the immediate
postoperative period, the fibrotic tissue may not be strong
enough to support pregnancy, and its maturation will be
complete approximately 1 year after surgery. In addition, the
hormones released during pregnancy promote tissue elas-
ticity, stretching other abdominal wall muscles (transverse,
internal oblique, and external oblique) and reducing the
tension in the rectus abdominis muscle. The last stage in
the physiological wound healing process is maturation,
which lasts approximately 1 to 2 years, featuring collagen
fiber remodeling and type-III collagen replacement by type-I
collagen, promoting increased scar tensile strength and
wound contraction.26 All patients in the present study got

Fig. 1 Frequency of reported changes in the esthetic outcome of abdominal wall components after pregnancy.

Fig. 2 Patient-rated scores (scale from 0 to 10) to abdominoplasty outcomes before and after pregnancy.
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pregnant more than 1 year (range: 3–5 years) after abdom-
inoplasty and reported changes in the growth pattern of the
abdominal wall during pregnancy. This change can result
from higher intra-abdominal pressure, hindering the ab-
dominal wall from expanding centrally due to the plication
of the rectus abdominis muscle during abdominoplasty.

Per Oma et al.,15 in a descriptive study with more than 20
thousand pregnant women, 0.08% and 0.12% of sample
presented primary ventral and inguinal hernias respectively.
In the current study, a single pregnant woman developed an
inguinal hernia at the end of pregnancy, which does not
suggest an increased frequency, especially when compared
with the previous series of pregnancies after abdomino-
plasty, which found a frequency of 6.3%22 However, due to
the small sample and lack of a control group, we cannot draw
conclusions on the incidence of abdominal wall hernias after
pregnancy in patients undergoing abdominoplasty postbari-
atric surgery.

Sagie et al.22 conducted a descriptive cross-sectional
study with 32 patients who got pregnant after abdomino-
plasty. Among these patients, 15% had late preterm births, 1
had amiscarriage, and 1 had an emergency cesarean section.
In the current study, 5 patients underwent a cesarean
section, which is not at odds with the overall incidence of
cesarean sections in Brazil, corresponding to more than 50%
of deliveries.27 Five patients had full-term pregnancies, with
gestational ages ranging from 38 to 39 weeks, and 1 patient
was preterm, with a gestational age of 34 weeks. Two new-
borns were considered small for the gestational age, and the
other 4 had an appropriate size for the gestational age. No

Fig. 3 Evolution of the shape and esthetic outcome of the abdominal
wall postabdominoplasty before, during, and after pregnancy in
patient 6 (anterior view). Image sequence from left to right: before
abdominoplasty; 2 years and 11 months after abdominoplasty; at
33 weeks of gestation; 1 year and 5 months after the end of
pregnancy; and 4 years and 9 months after abdominoplasty.

Fig. 4 Evolution of the shape and esthetic outcome of the abdominal
wall postabdominoplasty before, during, and after pregnancy in
patient 6 (profile view). Image sequence from left to right: before
abdominoplasty; 2 years and 11 months after abdominoplasty; at
33 weeks of gestation; 1 year and 5 months after the end of
pregnancy; and 4 years and 9 months after abdominoplasty.

Fig. 5 Results of abdominoplasty in the anteroposterior (AP), obli-
que, and lateral views 3 years after surgery (before pregnancy)
compared with 5 years and 2 months after surgery (1.5 years after
pregnancy).
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newborn had complications at birth. Although the small
sample size does not enables us to draw statistical conclu-
sions from these data, the frequencies of prematurity and
small-for-gestational-age newborns does not appear to differ
from previous Brazilian epidemiological data,28–30 a priori
not corroborating the suspicions that abdominoplastywould
imply significant intrauterine growth restriction.

Moreover, according to Sagie et al.,22 pregnancy compro-
mised the esthetic outcomes, with the appearance of new
stretch marks in 50% of the cases, widening of the abdom-
inoplasty scar in 28%, resulting in new excessive abdominal
skin in 37%, and abdominal bulging in 25%. Two patients
underwent postpregnancy abdominoplasty revision, and all
patients reported some degree of esthetic compromise after
pregnancy. In the present study, most patients (n¼6; 85.7%)
reported some degree of compromise of the esthetic abdom-
inoplasty outcome after pregnancy (►Fig. 2), including the
appearance of stretch marks, scar widening, recurrence of
excessive skin, or change in the abdominal shape (►Fig. 1).
Despite the evaluationmadeby the patients themselves, who
in virtually all cases reported some noticeable outcome
worsening, we did not observe a significant worsening of
the general appearance in cases with a longer follow-up,
with a significant improvement concerning the preoperative
abdominoplasty (►Figs. 3–4). Thus, we conclude that, de-
spite the changes mentioned, most of the results remained,
and none of the patients in the study were motivated to seek
a new surgical intervention.

It is worth considering, when analyzing the change in the
results, that all patients presented weight gain during the
period, progressing from an average preoperative BMI of
25.4 kg/m2 to 26.7 kg/m2 prepregnancy and, finally, to 28
kg/m2 at the self-assessment, corresponding to an average
weight increase of 8 kg. New weight gain can interfere with
the maintenance of the outcomes of body-contouring sur-
geries and is a common phenomenon in the postbariatric
population,31 who tend to experience higher weight gain
than subjectswho have not undergonebariatric surgery after
body-contouring surgeries.32

It is interesting to observe the specific aspects of anchor-
line abdominoplasty, namely the appearance of the vertical
scar and the shape of the neoumbilicus. Umbilical scar
changes are common after pregnancy. There were no previ-
ous reports on how the standard umbilical reconstruction in

anchor-line abdominoplasty would evolve in these cases.
Cases evaluatedwith photographic comparison showedgood
maintenance of the diameter and shape of the neoumbilicus,
with nowidening, in the presence of postgestational abdom-
inal sagging.

Few studies in the literature evaluated maternal and fetal
morbidity in pregnant women who had undergone abdom-
inoplasty. Current studies20,21 suggest that abdominoplasty
may increase the frequency of cesarean sections. Menz17

reported a case of an uneventful pregnancy in a 37-year-
old woman who had undergone abdominoplasty 3 years
earlier and had a cesarean delivery. Nahas13 reported a 25-
year-old patient who became pregnant 2 years after abdom-
inoplasty, which was uneventful. Wallach33 described a case
of a 24-year-old woman who became pregnant 6 months
after abdominoplasty and had an uneventful vaginal deliv-
ery. In the present study, 5 patients underwent cesarean
section, 1 patient had a vaginal delivery, and 1 patient had a
miscarriage. The reported gestational diseases, such as ges-
tational anemia, placenta previa, gestational diabetes, and
uterine carcinoma, do not appear to be related to previous
abdominoplasty.

Concerning bariatric surgery, according to Pajula et al.,21

previous bariatric procedures did not increase the risk of
premature birth or low birth weight, and the authors con-
sidered pregnancy after abdominoplasty safe. However, the
first 12 to 16 months after bariatric surgery are a period of
excessive weight loss and significant metabolic changes,
which can cause nutritional deficiencies. As a result, it is
advisable to wait 2 years before a future pregnancy.34,35 In
the present study, we only included patients who became
pregnant after abdominoplasty postbariatric surgery, with a
time interval of more than 2 years between procedures. Two
newborns were small for their gestational age. Only 1
newborn was premature at birth (16%). We believe prior
abdominoplasty is unrelated to prematurity, since its preva-
lence in Brazil from 2011 to 2021 was of 11%,28 which is
consistent with our findings.

We believe that our results can support patients and
surgeons in the decision-making process regarding the
performance of postbariatric anchor-line abdominoplasty
with neoumbilicoplasty in patientswhowish to get pregnant
later. However, we must mention some limitations of the
study, such as the small sample size, the lack of a control

Table 3 Characteristics of the newborns after pregnancy postabdominoplasty

Patient 1 Patient 2 Patient 3 Patient 5 Patient 6 Patient 7

Date of birth February 25,
023

April 17, 2021 October 15, 2021 April 14, 2015 May 24, 2023 December 02,
2022

Gestational age 38 weeks 38 weeks 34 weeks 39 weeks 38 weeks 39 weeks

Delivery route Cesarean
section

Cesarean
section

Cesarean section Cesarean
section

Cesarean
section

Vaginal

Birth weight 2,622 g 1,820 g 2,600 g 3,075 g 3,660 g 2,800 g

Birth length 45 cm 41 cm 48 cm 48 cm 47 cm 42 cm
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group, and the retrospective design, which do not enable us
to draw definitive conclusions, especially regarding gesta-
tional complications. Although difficult to perform, prospec-
tive studies comparing the esthetic outcomes between
women who got pregnant or not after abdominoplasty and
between pregnant womenwho underwent bariatric surgery
followed or not by abdominoplasty could offermore accurate
conclusions.

Conclusion

Although pregnancy affected the esthetic outcomes of
abdominoplasty, the impairment was not severe. The preg-
nancy and delivery process in patients previously submitted
to postbariatric anchor-line abdominoplasty did not increase
maternal and fetal complications.
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