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Abstract
Polycystic ovarian syndrome (PCOS) is the most com-
mon endocrine disorder in women. To meet PCOS 
criteria, women must have a combination of hyperan-
drogenism, anovulation and ultrasound findings. Almost 
10% of all reproductive age women worldwide show 
signs of PCOS. Although women often seek care for 
gynecological or body image concerns, many PCOS 
women are at risk for metabolic syndrome (MS). Many 
of the metabolic consequences are overlooked and un-
dertreated by physicians because these patients tend 
to be young, reproductive age women. MS and obesity 
coexist commonly with PCOS. These young women 
are predisposed to glucose abnormalities and ulti-
mately diabetes mellitus, dyslipidemia and eventually 
cardiovascular disease. Bariatric surgery can be an ef-
fective means of weight loss in PCOS women. Surgical 
techniques have become safer and less invasive over 
time and have been found to be effective in achieving 
significant weight loss. Surgical options have also in-
creased, giving patients more choices. Bariatric surgery 
may prevent or reverse metabolic syndrome. Bariatric 
surgery may also have reproductive benefits in PCOS 
patients. Although bariatric surgery has historically 
been performed in older, reproductive aged women, it 

has recently gained favor in adolescents as well. This is 
of particular importance due to the prevalence of both 
PCOS and MS in adolescents. Treatment of PCOS and 
MS certainly requires a combination of medical therapy, 
psychological support and lifestyle modifications. These 
treatments are difficult and often frustrating for pa-
tients and physicians. Bariatric surgery can be effective 
in achieving significant weight loss, restoration of the 
hypothalamic pituitary axis, reduction of cardiovascular 
risk and even in improving pregnancy outcomes. Ulti-
mately, bariatric surgery should be considered part of the 
treatment in PCOS women, especially in those with MS.
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INTRODUCTION
Polycystic ovarian syndrome (PCOS) is the most com-
mon endocrinopathy in women, affecting nearly 10% of  
women worldwide. Definitions for PCOS vary depending 
on European, United States or Rotterdam consensus, but 
diagnostic components include anovulation, hyperan-
drogenism and targeted ultrasound criteria[1]. Although 
metabolic abnormalities do not inherently define the 
syndrome, many PCOS women have hypertension, dys-
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lipidemia, obesity, insulin and glucose abnormalities, and 
ultimately MS. Treatment for menstrual irregularities, 
anovulation, infertility and symptoms such as hirsutism 
is fairly standardized. However, recognition of  metabolic 
abnormalities is commonly delayed and underappreciat-
ed. Treatment often lacks aggressiveness. Since these pa-
tients are often very young, physicians often misperceive 
the extent of  metabolic disease. Obesity is particularly 
common in PCOS women; almost 30% of  all US women 
and almost 60% of  PCOS women are obese[2]. 

Here we will review the common metabolic abnor-
malities seen in women with PCOS. Briefly, different 
types of  bariatric surgery will be discussed as well as the 
evidence for metabolic and weight improvements from 
surgery. The role of  bariatric surgery in PCOS women 
will be reviewed with a focus on metabolic improve-
ments. Since many adolescents have PCOS, the evidence, 
concerns and outcomes in this special patient population 
will be discussed. Finally, reproductive and pregnancy 
concerns will be summarized in order to gain a more 
complete perspective on the potential benefits and con-
cerns of  bariatric surgery in these women.

METABOLIC CONSEQUENCES OF PCOS
PCOS women have a high prevalence of  insulin resis-
tance and impaired glucose tolerance[3,4], both precursors 
of  diabetes mellitus[5,6]. Insulin resistance is difficult to 
measure but more than 50% of  PCOS women, even as 
adolescents, have insulin resistance and they progress 
commonly to MS[1,6-8]. MS is defined as a grouping of  
characteristics predisposing to coronary artery disease and 
diabetes mellitus. MS requires 3 of  the following: central 
obesity, elevated triglycerides, decreased high-density 
lipoprotein, hypertension and elevated fasting blood glu-
cose[1]. Its prevalence in the general population is 25%[9,10] 
and in PCOS women is 40%-50%[11]. The prevalence of  
MS is young PCOS women < age 40 years (45%-53%) 
is particularly high relative to age matched counterparts 
(6%-15%)[10]. Even male relatives of  PCOS women have 
a higher incidence of  MS[12,13]. Young women with PCOS 
have more labile blood pressure regulation[14] and even 
adolescents show blood pressure regulatory changes[15]. 
Later in life, menopausal PCOS women have twice the 
prevalence of  hypertension[16]. Clinically, it is an over-
simplification to believe that PCOS women just have a 
higher propensity for MS. However, research[17,18] shows 
that PCOS itself  may be pathophysiologically related to 
MS. Both gene[19] and protein[20] expression in omental 
tissue of  PCOS women show differences compared to 
non-hyperandrogenic obese women, suggesting a direct 
causal connection between PCOS, visceral adiposity and 
ultimately MS. PCOS women consistently show elevated 
low-density lipoprotein and triglycerides, lower high-
density lipoprotein, increased carotid intimal thickening 
and an increase in both fatal and non-fatal cardiovascular 
events. Forty percent of  PCOS women have diabetes 
mellitus before the age of  50 years. These changes are 
not always dependent on body mass index (BMI)[21]. 

Carotid intima-media thickening[22] and coronary artery 
calcification[23] are higher in PCOS women compared 
to age-matched controls. MS is shockingly prevalent in 
PCOS adolescents (close to 40%) and to a greater extent 
in obese PCOS adolescents (> 60%)[24,25]. Obesity, even 
in very young women, worsens the metabolic features of  
PCOS.

Obesity is an epidemic. Despite universal recogni-
tion that weight control is important, it remains perhaps 
the most difficult morbidity to treat. Obesity is usually 
defined by BMI and has become the standard research 
and clinical tool in monitoring weight. Although diet and 
exercise, “lifestyle modifications”, are first line therapy 
for overweight women, most studies show limited ability 
to lose large amounts of  excess body weight greater than 
10 kg[26-28]. Initial weight loss is a positive predictive factor 
of  long term success[29]. The surrounding social environ-
ment, especially family attitudes and support for obese 
children and adolescents, greatly impacts the success of  
lifestyle modifications[30]. Pharmacological treatments ex-
ist but are limited. Surgical weight loss has been an option 
for many years but is underutilized, especially in younger 
patients whose risk factors for coronary artery disease are 
less glaring. The evidence for lifestyle modifications pro-
ducing metabolic parameters in PCOS is disappointing[31] 
(Figure 1).

BARIATRIC SURGERY
Success of bariatric surgery
Bariatric surgery has been available for decades. Most 
procedures are now performed laparoscopically. Al-
though various procedures have been described and 
attempted, the 3 most common procedures performed 
are laparoscopic adjustable gastric banding (LAGB), 
laparoscopic roux-en-Y gastric bypass (LRYGB) and 
laparoscopic sleeve gastrectomy (LSG). LAGB involves 
a band around the proximal stomach which can be pro-
gressively inflated and tightened via a subcutaneous port. 
LRYGB involves surgical diversion of  a smaller pouch 
of  stomach to the jejunum. The length of  diversion is re-
lated to the expected magnitude of  effect. In LSG, a por-
tion of  the stomach is resected at the fundus, leaving an 
altered stomach shape and size, thereby affecting ghrelin 
secretion[32]. A Cochrane review of  “surgery for obesity” 
updated in 2009 showed significantly higher weight loss 
after surgery for patients with BMI > 30 kg/m2 than af-
ter non-surgical intervention. The review also found that 
metabolic disease improved after surgery[33]. In general, 
LRYGB leads to a higher degree of  excess weight loss 
than LAGB (68% vs 45% at 4 years); LRYGB also leads 
to a higher absolute weight loss than LAGB (36 kg vs 
22.1 kg at 5 years). More limited data show similar weight 
loss between LRYGB and LSG and higher weight loss 
with LSG over LAGB[32]. A meta-analysis of  procedures 
between 2003 and 2007 also shows higher excess weight 
loss at 1 year for LRYGB over LAGB (62.6% vs 49.4%). 
Weight loss for each procedure increased subsequently 
in each of  the first 3 years post-operatively[34]. Patient 
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satisfaction was also higher with LRYGB (80% vs 46%) 
with limited data[35]. Morbidity and mortality in general 
is inversely proportional to both hospital and surgeon 
volume. Bariatric surgery is cost effective in comparison 
to the excessive cost of  medical care in these patients for 
metabolic abnormalities, especially diabetes mellitus[32]. In 
addition to the overwhelming medical evidence for ben-
efits after surgery, studies also show that patients experi-
ence emotional, body image and quality of  life improve-
ments after bariatric surgery[36] (Figure 1).

Risks of bariatric surgery
Both short and long term risks of  surgery in general have 
declined over time. A review of  14 studies between 1966 
and 2007 showed LAGB had lower short term complica-
tions but a higher rate of  re-operation. LAGB was as-
sociated with a shorter operative time (68 min), reduced 
hospital stay (2 d) and a lower mortality compared to 
LRYGB (0.06% vs 0.17%)[35]. However, long term compli-
cations were higher after LAGB with re-operation rates 
higher for band slippage or port problems. A significant 
number of  patients undergoing LAGB have had their 
bands removed over time after failing to achieve weight 
loss[37]. Re-operation in LRYGB was mainly for bowel 
obstruction. Earlier studies showed a higher rate of  com-
plications with leak rates as high as 8% and re-operation 
rates as high as 25% in LAGB patients followed for ap-
proximately 10 years[38]. Thirty day readmission rates at 
a tertiary center for bariatric surgery were overall 6.5% 
but were approximately twice as high from LRYGB com-
pared to LAGB[39]. LSG is a newer procedure with fewer 
published results. Complications are purported to be 
lower because it does not include any surgical bypass and 
avoids implantation of  any device. A recent review of  15 
studies including 940 procedures showed a mortality rate 
of  0.3%, an average hospital stay of  4 d (comparable to 

LRYGB) and an overall 12.1% complication rate[40].

Minimally invasive surgical options
Almost all bariatric procedures are now performed lapa-
roscopically due to decreased surgical time, shorter hos-
pital stay and quicker recovery. A significant number of  
procedures are now performed with robotic assistance. A 
review of  1253 patients undergoing bariatric surgery be-
tween 2003 and 2010 included robotic assisted LRYGB (n 
= 1165) and LAGB (n = 118) procedures. Operative time 
(213 min), malabsorptive leak rate (2.4%), bleeding (2%) 
and mortality (no deaths reported) were comparable to 
traditional laparoscopic procedures[41]. Due to improved 
visualization, increased accuracy and positioning, it is 
certainly plausible that robotic assistance will significantly 
reduce morbidity and surgical complication rates.

Metabolic improvements after bariatric surgery
Bariatric surgery ameliorates metabolic abnormalities. 
As noted above, BMI and excess body weight decrease 
substantially after surgery. More importantly, improve-
ment is noted in glucose abnormalities, dyslipidemia 
and hypertension. Improvement in diabetes mellitus at 
2 year follow up after surgery is proportional to weight 
loss[42]. Proposed mechanisms include a beneficial altera-
tion in incretin response via earlier and better GLP-1 
effects, especially with bypass procedures[43]. Insulin ab-
normalities may improve very early post-operatively in 
pre-menopausal women with MS. Fasting glucose and 
insulin resistance measured by the homeostasis model as-
sessment insulin resistance (HOMA-IR) can decrease > 
50% within 1 mo of  surgery, whereas insulin sensitivity 
measured by the euglycemic-hyperinsulinemic clamp does 
not change as quickly[44]. Studied up to 48 mo post-opera-
tively, young MS patients demonstrated improvements in 
measurements of  HOMA-IR, fasting glucose, area under 
the curve glucose and area under the curve insulin. Addi-
tionally, these measurements parallel reduced leptin levels 
and increased adiponectin, resistin and ghrelin, indicating 
biochemical explanation for the success of  surgery[45]. 
Both LRYGB and LGB decrease HOMA-IR, normalize 
lipid parameters and decrease leptin by 50% immediately 
post-operatively[46]. A review of  18 studies, including both 
LRYGB and restrictive procedures, showed reduced in-
sulin values proportional to changes in BMI. HOMA-IR 
decreased more after LRYGB than restrictive procedures 
(approximately 70% vs 50%). Adiponectin decreased as 
well after surgery in similar magnitude[47]. Patients also ex-
perienced lowering of  cholesterol, low density lipoprotein 
and triglyceride levels, proportional to weight loss[45,48]. 
Finally, 75% of  patients see improvement in hyperten-
sion and more than 50% see complete resolution[49]. In-
terestingly, the effects on hypertension have been shown 
to be independent of  the magnitude of  weight loss. A 
small study of  20 young (average age 34 years) premeno-
pausal obese women undergoing either LSG or LAGB 
showed improvements in waist circumference, all lipid 
parameters, insulin resistance and, most importantly, a 
reduction in the prevalence of  MS from 55% to 0% at 

Androgens
Sex hormone binding 
globulin
Hirsutism

Insulin resistance
Diabetes and 
gestational diabetes
Hypertension

Lower BMI
Leptin levels
Improved self image and 
quality of life

Restoration of 
menstrual function
Improved ovulation

Spontaneous pregnancy

Hyper-
androgenism

Metabolic 
syndrome

Obesity Anovulation

Figure  1 Key features of polycystic ovarian syndrome and improvements 
seen after bariatric surgery. BMI: Body mass index.

Malik SM et al . Defining the role of bariatric surgery



74 April 15, 2012|Volume 3|Issue 4|WJD|www.wjgnet.com

1 year[50]. Recently, a prospective controlled clinical trial 
compared intensive lifestyle intervention to LRYGB over 
a one year period. Lifestyle intervention group achieved 
significant decreases in weight, BMI, glucose and insulin 
measurements, lipid parameters and hypertension; yet the 
magnitude of  change in the surgical group was gener-
ally 2-3 times more beneficial for each parameter[51]. This 
study included a significant number of  women with MS 
before the age of  40 years (Figure 1).

Evidence for surgery in PCOS patients
Although reproductive age women fitting the profile of  
PCOS are included in many of  the studies cited in this 
review, very few studies have specifically targeted PCOS 
patients. A limited number (n = 17) of  PCOS patients 
with an average age of  30 years were followed prospec-
tively for up to 26 mo after bariatric surgery (either bil-
iopancreatic diversion or LAGB). Most women (12/17) 
regained normal menstrual function and most (10/12) 
had documented spontaneous ovulation. Average weight 
loss was 41 kg. Patients showed significant improvement 
in hirsutism, androgen profiles and about a 50% reduc-
tion in HOMA-IR[52]. Additionally, a retrospective re-
view of  24 PCOS women with MS undergoing LRYGB 
between 1997 and 2001 was performed. Follow up for 
more than 2 years showed that all women resumed nor-
mal menstrual cycles, half  had resolution of  hirsutism 
and HbA1C decreased from 8.2% to 5.1% within 3 mo. 
Dyslipidemia, hypertension and diabetes mellitus almost 
completely resolved. Interestingly, within a short time 
frame, 5 women became pregnant spontaneously after 
surgery[53]. In another prospective 6 year study of  patients 
undergoing LAGB (81% of  whom were women), 78% 
of  women saw improvement in metabolic syndrome and 
48% showed improvement in PCOS specifically with re-
gards to menstrual cycles, fertility and/or hirsutism. No 
women with IGT had developed diabetes at follow up 
during the 6 years[54]. Basic science has provided insight 
into clinical decision making. By chronic exposure to an-
drogens, animal models of  PCOS incorporate increased 
food uptake, weight gain, anovulation, fat mass and 
glucose intolerance. PCOS rats who underwent vertical 
sleeve gastrectomy showed significant weight loss, lower 
food intake, lower fat mass and normalized fasting insulin 
values[55]. 

PCOS presents a unique challenge since many obese 
PCOS women are adolescents. Although patients and 
physicians may at first be wary of  a young patient consid-
ering surgical weight loss, these patients have an impor-
tant opportunity. Bariatric surgery may actually provide 
primary prevention of  coronary artery disease, eliminate 
MS and cause meaningful, long term reduction in mor-
bidity and mortality. Young women with PCOS show 
evidence of  atherosclerosis by abnormal carotid intimal 
medical thickness measurements[56,57] and the prevalence 
of  diabetes mellitus before the age of  50 is exceptionally 
high and estimated at 3-4 times the general population 
prevalence[8]. So, even some PCOS women aged 25-40 

years with MS probably already have early coronary artery 
disease and thus are no longer candidates for primary 
prevention. Of  course, a comprehensive approach to 
weight loss in adolescents is very important. Almost 20% 
of  adolescents are overweight by the age of  19 years[58]. 
It is very important for young women to initiate diet and 
exercise. Pharmacological treatments are also an option 
for adolescent obesity, although data are limited. Orlistat 
and sibutramine were originally FDA approved for this 
purpose but sibutramine was removed due to cardiovas-
cular concerns and orlistat has considerable GI side ef-
fects and liver toxicity[58].

Surgery for adolescents
Adolescent bariatric surgery has been studied with lim-
ited data. Criteria for adolescent surgery were originally 
defined in 2004. Eligibility included BMI > 40 kg/m2, 
comorbidities, physical maturity, failure by lifestyle modi-
fications for at least 6 mo and proper evaluation and un-
derstanding[59]. Guidelines were updated in 2009 and are 
more similar to adult recommendations with BMI > 40 
kg/m2 or BMI > 35 kg/m2 with significant comorbidities, 
including MS[60]. Surgery is an important consideration in 
adolescents since lifestyle modifications produce mod-
est benefits[61,62] with limited continuation rates[63]. Both 
LRYGB and LAGB have been studied in adolescents 
and are FDA approved. LRYGB results in approximately 
35% reduction in BMI and resolution of  hypertension[64]. 
LAGB has been more popular with adolescents, possibly 
due to reduced hospital stay or perceived lower rates of  
complications. Studies show that LAGB in adolescents 
decreases BMI by more than 10 units and results in re-
duction in glucose abnormalities and hypertension in 
more than 80% of  patients[65]. Recent randomized control 
trials of  LAGB in adolescents showed significant excess 
weight loss (almost 80%), reduction in MS and improved 
insulin sensitivity[66]. LSG is currently not FDA approved 
in adolescents. No adequate data exist in adolescents. At 
this time, although adult data are promising, all data for 
adolescents must be extrapolated.

Reproductive considerations for bariatric surgery
Reproductive concerns may also lead PCOS women with 
MS to consider bariatric surgery. Does surgery optimize 
both fertility and pregnancy? The relationship between 
PCOS, obesity and infertility has been documented for 
many years. Known effects include anovulation, miscar-
riage, impairment in folliculogenesis and altered endome-
trial receptivity[67-71]. Modest weight loss often increases 
the odds of  spontaneous ovulation[72]. At the current time 
and with current surgical risks, bariatric surgery should 
not be considered a “fertility treatment” for ovulation 
induction. However, pregnancy risks in woman with MS 
are high. These women face difficulty in managing dia-
betes, pre-eclampsia, growth disorders, higher rates of  
cesarean delivery, higher maternal mortality and increase 
their children’s risks for metabolic disease in the future[73]. 

Women already take pregnancy into consideration 
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when electing for bariatric surgery. A recent retrospective 
study of  1538 women who underwent bariatric surgery 
showed that 40% of  these women reported a history of  
infertility and that 55% of  these women who reported 
obesity by the age of  18 had infertility. More importantly, 
30% of  women under the age of  45 cited future preg-
nancy as a major concern for them. This is especially im-
portant given that 54% had hypertension, 33% had dia-
betes mellitus and 46% had sleep apnea[74]. Clearly, these 
data show that women undergoing surgery are aware of  
their own reproductive risks and a significant number of  
these women are thinking ahead.

Bariatric surgery in reproductive age women has been 
shown to decrease menstrual irregularities[53,75,76]. PCOS 
women have less hyperandrogenism post operatively[52,77] 
and sex hormone binding globulin increases after bariat-
ric surgery[77-79]. LH and FSH levels have been reported 
to increase after surgery[77,78]. On a more functional level, 
ovulatory function measured by luteal LH and progester-
one secretion improved postoperatively, although levels 
were still below normal expected values[80]. Additionally, 
leptin levels decrease after bariatric surgery, reflecting 
improved reproductive metabolic status[81]. Many of  
these women (10%-25%) have subclinical hypothyroid-
ism which was significantly reduced following bariatric 
surgery[82,83]. These changes certainly would suggest im-
proved reproductive function and more studies are cer-
tainly needed to gain a better understanding.

The specific impact of  bariatric surgery on fertility 
treatment is very limited but there are enough reported 
pregnancies to gain important insights. An older study 
after vertical banded gastroplasty showed a higher con-
ception rate and lower miscarriage rate following sur-
gery[84]. In one of  the largest data sets, a retrospective 
study found that in 110 obese patients with infertility 
prior to bariatric surgery, 69 became pregnant following 
bariatric surgery. A BMI drop greater than 5 kg/m2 was a 
significant predictor of  fertility within 2.5 years of  follow 
up after surgery. The type of  bariatric procedure did not 
impact fertility[85]. A small case series describes successful 
in vitro fertilization outcomes in women who underwent 
previous surgery. It reported no treatment complications 
and high pregnancy rates[86]. There was also a trend to a 
reduced need for fertility treatment in women attempting 
pregnancy within 3 years of  bariatric surgery compared 
to their need for fertility treatment prior to surgery[87] 

and reports show previously anovulatory women con-
ceiving post-operatively without ovulation induction 
agents[30,76,88,89], and with in vitro fertilization[88]. Caution 
must be taken in these women during in vitro fertilization 
as ovarian hyperstimulation syndrome may induce ascites 
and intra-abdominal pressure which can lead to compli-
cations of  the bariatric procedure[86]. Another group also 
showed unexpected spontaneous pregnancies soon after 
surgery in women with previous primary infertility[90], 
highlighting the need to discuss contraception in the 
post-operative period in all reproductive age patients. Do 
PCOS women with MS have safe pregnancy outcomes? 

Are their outcomes better than if  they had not elected 
to undergo surgery? Most data show that pregnancy 
after bariatric surgery is safe[87,91-93]. Comparisons ideally 
need to be made to the general patient population and 
to PCOS women with MS who do not undergo surgery. 
Data from pregnant women who previously underwent 
surgery more than a decade ago show safe fetal out-
comes. Compared to all other deliveries at the same insti-
tution, women had comparable rates of  meconium, apgar 
scores, congenital malformations, fetal anemia and peri-
natal mortality. Of  298 deliveries to women post-bariatric 
surgery compared to the general population, there was a 
higher incidence of  macrosomia, infertility, intra-uterine 
growth restriction, hypertension, diabetes mellitus and 
cesarean delivery. However, these women were still on 
average obese and obesity is known to adversely increase 
all these outcomes[93]. A subsequent study compared 
outcomes in similar women who had pregnancies before 
and after bariatric surgery. The incidence of  gestational 
diabetes (OR 0.23, 95% CI: 0.15 to 0.36) and cesarean 
delivery (OR 0.53, 95% CI: 0.39 to 0.72) were drastically 
decreased after bariatric surgery. Additionally, bariatric 
surgery did not increase rates of  post-partum hemor-
rhage, infection, shoulder dystocia or fetal demise[91]. A 
similar study pairing pregnancy outcomes in 288 pregnan-
cies to women before and after bariatric surgery showed 
improvements in pregnancy induced hypertension and 
diabetes mellitus and a decrease in cesarean delivery rate 
following bariatric surgery. The length of  labor decreased 
as well as neonatal birth weight. Throughout the study, 
only 8 women were admitted as a result of  complica-
tions arising from their previous bariatric surgery - 3 for 
anemia, 3 for gastrointestinal complaints and 2 for gastric 
band slippage[87]. Another study comparing pregnancy 
outcomes in 70 women compared to matched controls 
found that bariatric surgery eliminated gestational diabe-
tes but did not decrease hypertensive disorders in preg-
nancy. A secondary analysis demonstrated that women 
had a lower incidence of  postpartum hemorrhage, post-
partum endometritis and fetal macrosomia, but also had 
a slightly higher incidence of  small for gestational age 
neonates[92]. Very little is known about long term outcome 
in children born to women after bariatric surgery. How-
ever, one study showed adult obesity was approximately 
50% less among those children conceived after maternal 
surgery[94].

Even if  we accept that pregnancy is safe or even safer 
after bariatric surgery, less is known about timing. Is there 
an optimal or even a minimal time after surgery that 
women need to wait until pregnancy? It has always been 
hypothesized that women should wait at least 12 mo after 
bariatric surgery before becoming pregnant in order to 
allow the rapid weight loss and metabolic changes to sub-
side[19]. The most rapid weight gain occurs within 18 mo 
post-operatively[95]. Theoretical concerns exist due to nu-
tritional and vitamin deficiencies in these women during 
that time frame of  rapid weight loss[96]. An older study of  
LAGB showed 7 unexpected pregnancies within about 1 
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year of  surgery and some within several months of  sur-
gery. Of  those women, 5 had successful term deliveries 
and 2 had early miscarriage. However, 2 patients required 
reoperation during pregnancy for band complications[97]. 
Other studies have challenged these fears. Women with 
primary infertility who conceived naturally within 1 year 
of  LAGB[90] and gastric bypass[98] also had comparable 
outcomes. A similar cohort of  women followed after 
LAGB showed 20 pregnancies, which occurred on aver-
age 16 mo following surgery, had 2 complications at-
tributed to surgery and otherwise improved pregnancy 
outcomes[88]. One hundred and four pregnancies were 
followed in women who became pregnant within 1 year 
(mean 7.0 mo) of  bariatric surgery and they were com-
pared to 385 pregnancies (age, BMI matched) conceived 
> 1 year (mean 56.7 mo) post-operatively. There were no 
differences in maternal complications (hypertension, ges-
tational diabetes mellitus, anemia), fetal outcomes (intra-
uterine growth restriction, oligohydramnios, macrosomia, 
birthweight, apgars or perinatal mortality) or delivery 
complications (labor induction/augmentation, post-par-
tum hemorrhage, preterm labor or operative delivery)[99]. 
Other smaller studies have found similar conclusions 
after LAGB[100], gastric bypass[101] and LRYGB[102]. While 
more data is needed, studies so far indicate that even a 
short surgery to pregnancy interval during the period of  
more rapid weight loss appears to be safe for mother and 
infant[99-103].

CONCLUSION
Overall, PCOS is highly prevalent and strongly associ-
ated with obesity and MS. Unfortunately, many women, 
especially adolescents, are not tested for metabolic abnor-
malities. These women have undiagnosed and potentially 
worsening MS for many years. Many PCOS women with 
obesity and/or MS develop coronary artery disease and 
glucose abnormalities at a very young age and are there-
fore at risk for life threatening cardiac events. Although 
women tend to seek medical care for menstrual irregulari-
ties and hirsutism, this encounter offers a chance for test-
ing, education and risk prevention of  MS. Lifestyle modi-
fication and treatment of  risk factors are appropriate and 
even necessary for long term control. Bariatric surgery 
is a powerful tool that should not be overlooked simply 
because a woman is young or presents with PCOS and 
MS rather than diabetes mellitus, myocardial infarction 
and severe chronic hypertension. Although surgery has 
both short and long term risks, the potential benefits may 
be greater in these PCOS women than in older women 
who are already more advanced with respect to vascular 
disease. Every woman with PCOS and MS deserves to at 
least be offered education and counseling regarding the 
role of  bariatric surgery in reducing their illness. More 
importantly, young women undergoing bariatric surgery 
should be specifically included in research to improve 
knowledge of  long term outcomes. Bariatric surgery 
should be considered along with other medical and life-

style alterations as first line therapy in PCOS women with 
obesity and MS.
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