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Rezumat

Introducere: Obezitatea este o problemă majoră de sănătate 
publică în plină expansiune. Două treimi din decesele asociate
obezităţii au cauză cardio-vasculară. Obiectivul studiului a fost
comparaţia între factorii de risc cardiovascular înainte şi după
chirurgie bariatrică.
Material şi Metodă: Studiul pilot retrospectiv a inclus 59 de pacienţi
consecutivi care au suferit intervenţii de chirurgie bariatrică (gastric
sleeve) în perioada ianuarie - martie 2016. Au fost urmariţi urmatorii
parametrii: BMI, circumferinţa abdominală, greutate, glicemie,
trigliceride, LDL, HDL, necesarul de terapie antihipertensivă şi
antidiabetică şi hemoglobina glicozilată la pacienţii diabetici.
Rezultate: BMI, circumferinţa abdominală, greutatea corporală 
s-a redus cu 38%, 31%, şi respectiv 41%; glicemia s-a diminuat
cu 16%, trigliceridele au scăzut cu 37%; HDL a crescut cu 18%,
LDL a scăzut cu 9%. Au existat diferenţe semnificative statistic
(cu p<0.001) pentru toate variabilele cu excepţia fracţiunii LDL a
colesterolului. Necesarul de tratament antidiabetic a scăzut cu
60% şi cel de tratament antidislipidemic cu 21%. La pacienţi 
diabetici, hemoglobina glicozilată a scăzut cu 28% şi necesarul
de tratament antidiabetic a scăzut cu 69%. 
Concluzii: Scăderea ponderală prin chirurgia bariatrică ameliorează
sindromul metabolic pe toate componentele sale: dislipidemie,
hipertensiune, hiperglicemie sau diabet zaharat tip 2, scăzând riscul
de boală cardiovasculară. 
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Introduction

Obesity is a major worldwide health problem
that is turning into a global epidemic due to its
consequences and to the increasing prevalence
in adults, as well as among children.

There was a significant increase in the
prevalence of obesity worldwide in the last
40 years. Globally, more than 600 million
adults and 100 million children were obese
and in 2015 the prevalence doubled in 70
countries (1,2).

Cross-sectional survey NHANES (National
Health and Nutrition Examination Survey)
data estimates age division for adults, finding
a slightly higher percentage for ages between
40 and 59. Therefore, between ages 20 to 39
years, about 34% of men and 36% of women
were obese, from 40 to 59 years old, about 40%
of men and 44% of women were obese and, for
ages above 60 years,38 percent of men and 43
percent of women were obese (3).

Obesity is associated with a marked
decrease in life expectancy and with an
increased risk of all- cause mortality as it was
highlighted in a meta-analysis of  230 cohort-
studies and 30 million people (4). Mortality
related to excess body weight occurred mostly
due to cardiovascular conditions, exceeding
two-thirds of all deaths (5). Overweight 
contributed to four million deaths globally and
to more than 320,000 deaths in the United
States in 20145. Cardiovascular disease
(CVD) is the major consequence of obesity and
that is the reason why body mass index (BMI)
classifications are based upon its risk (5).

Numerous risk factors such as dyslipi-
demia, high blood sugar, obesity, smoking,
chronic inflammation, high blood pressure are
involved in the pathogenesis of cardiovascular
diseases, especially in atherosclerosis as well
as in type 2 diabetes and also in their 
evolutive complications.

The association of several of these risk 
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Abstract
Introduction: Nowadays, obesity is a major worldwide health problem due to its serious 
consequences and toits’ increasing prevalence. Bariatric surgery has demonstrated a sustained
weight loss and an efficient long-term control of the co-morbidities associated with obesity. The
objective of our study was to compare cardiovascular risk factors before and after bariatric surgery.
Material and Method: We have retrospectively studied 59 consecutive patients scheduled for
bariatric surgery (gastric sleeve) in Ponderas Academic Hospital between January and March 2016,
excluding the ones that didn’t commit to respect the follow-up terms. The preoperative, 6 and 12
postoperative months blood tests and anthropometric measurements were comparatively analyzed.
Results: BMI, waist circumference and total body weight decreased by 38%, 31%, and 41%;
Glycemia, triglycerides and LDL cholesterol decreased by 16%, 37% and 9% respectively; HDL 
cholesterol increased by 18%. The decline was statistically significant for all variables (P<0.001)
except for LDL cholesterol. The need for antihypertensive treatment was reduced by 60% and for
lipid lowering treatment diminished by 21%. In diabetic patients glycated hemoglobin (HbA1c)
decreased by 28% and the necessity for antidiabetic medical treatment dropped by 69%.
Conclusions: Weight loss obtained by bariatric surgery in this study, improved the metabolic 
syndrome in all its components, obesity, hyperglycemia/type 2 diabetes, hypertension, and 
dyslipidemia, thus reducing the cardiovascular risk.
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factors constitutes the metabolic syndrome
that partly overlaps with the insulin resistance
syndrome. The metabolic syndrome is defined
as an aggregation of major risk factors for 
cardiovascular disease and diabetes such as
visceral obesity, atherogenic dyslipidemia,
glycemic disorders and hypertension secondary
to endothelial dysfunction, thus presenting as a
major public health challenge. Abdominal 
obesity is the most frequently feature of meta-
bolic syndrome.

Metabolic syndrome doubles the risk of 
atherosclerotic heart and cerebrovascular 
disease and it is responsible for four to five
times increase in the risk of type 2 diabetes. It
also multiples the risk of all-cause mortality
by 1.5. The average prevalence of the metabolic
syndrome in industrialized countries is 31%.
The average prevalence of the metabolic 
syndrome in obese patients is 60% (6).

Visceral obesity often leads to type 2 
diabetes mellitus through the association of an
increased need of insulin and a resistance to its
effects leading to hyperinsulinemia and 
secondary, in time, to beta-cell dysfunction. The
addition of these disorders to the secretion
adipocyte cytokines (adipokines), and to 
chronic inflammation sustained by obesity 
promotes vascular endothelial dysfunction,
hypertension, atherogenic dyslipidemia. All
these mechanisms are involved in the develop-
ment of atherosclerotic cardiovascular disease
(CVD). Obesity is correlated not only with
inflammation, but also with prothrombotic 
status, both independent, negative prognostic
factors for cardiovascular disease, especially for
atherosclerosis and thrombotic events.

More than half of adults with type 2 diabetes
mellitus are obese with a BMI ≥ 30 kg/m2;
SHIELD (The Study to Help Improve Early
evaluation and management of risk factors
Leading to Diabetes) estimated 59% and
NHANES determined a percentage of  51%.
The values are striking if we take into account
also overweight individuals, reaching 85 % of
all patients with type 2 diabetes (7).

Bariatric surgery produces marked and 
sustainable weight loss that ameliorates all the
other risk factors for cardiovascular disease

composing the metabolic syndrome: hyper-
glycemia/type 2 diabetes, hypertension, and
dyslipidemia. Consequently, the risk of cardio-
vascular disease decreases after bariatric 
surgery. That is why, besides weight loss,
bariatric surgery is mostly studied for its effects
on metabolism, extensively demonstrated, 
leading to the use of“metabolic surgery” term,
especially for diabetic patients (8,9).

The objective of our study was to assess the
impact of the weight loss obtained by bariatric
surgery on the components of the metabolic
syndrome and on other cardiovascular risk
factors.

Materials and Methods

In this retrospective pilot study, we track the
evolution of diabetes and other cardiovascular
risk factors after bariatric surgery. At this
moment, we retrospectively analyzed a  group
of 59 consecutive obese patients, which were
subjected to bariatric surgery (laparoscopic
sleeve gastrectomy) between January, 4th and
March 31th 2016 in the Ponderas Academic
Hospital, Bucharest. 145 obese patients under-
went bariatric surgery within the 3 months
studied interval. We have excluded the ones
that didn’t commit to respect the follow up 
evaluations and therefore, in their cases, the
data was not available or incomplete for the
present study. All the patients had an extensive
preoperative evaluation consisting of blood
tests, diabetes, cardiologic, psychologic and 
surgery consultations, abdominal echography,
chest X-ray, IDEXA (DXA) scans, upper gastro-
intestinal endoscopy, barium enema, colonoscopy
in patients over 45 years old, gynecologic 
and endocrinologic evaluations  if needed.

The preoperative, 6 and 12 postoperative
month’s blood tests and anthropometric 
measurements were comparatively analyzed.
We evaluated the evolution of different para-
meters such as: BMI, weight, waist circumfer-
ence, serum glucose, glycated hemoglobin, liver
enzymes, low density cholesterol, high density
cholesterol, triglycerides, fibrinogen, the 
presence or the absence of hypertension, hyper-
tension treatment and dyslipidemia treatment.
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All included patients completed and signed
an inform consent approving the use of 
personal data for teaching or scientific purposes.
The IRB approval was not necessary as this was
a retrospective study and didn’t involve access to
identifiable private information.

All  statistical calculations were performed
using SPSS,versiunea…California, USA. The
normal distribution for a continuous variable
was tested using the Kolmogorov-Smirnov
test. These were characterized as mean and
standard deviation (SD) for variables with a
normal distribution, or as median and range
for variables with an abnormal distribution,
respectively. Differences between comparative
preoperative and postoperative variable 
values were determined by Paired T Sample
Test, with a 95% confidence interval and 
simple linear regressions. Statistical signifi-
cance was set at p<0.05. 

Results

Patients in this group had ages between 28
and 74 years old, with a mean age of 51 years
old, 33 of them were women and 26 were men.
The maximum and minimum BMI before 
surgery was 67 kg/m2, respectively 30 kg/m2,
with a medium BMI of 44 kg/m2 and a medi-
um waist of 132 cm. 51 of the patients (86%)
were hypertensive, 48 of them had chronic 
antihypertensive oral treatment and 3 of
them were equilibrated by low salt diet. 22
(37%) were diabetics, 11 of them were taking
oral antidiabetic treatment, 2 of them insulin 
therapy plus oral antidiabetic treatment and
the others were equilibrated by diet. The
median values for LDL, HDL cholesterol and
for triglycerides were borderline abnormal
before surgery but 52 % of the patients had
chronic treatment with statins. All the
patients underwent laparoscopic gastric
sleeve and no perioperative morbidity or post-
operative mortality was recorded in this
cohort. The median hospital stay was 3 days
after surgery. 

Using Paired T Sample Test, with a 95% 
confidence interval, comparing the mean
values of the variables before surgery and at

12 months follow up, we obtained a favorable
dynamic of almost all parameters.

BMI decreased by 38%, from a mean value
of 44 kg/m2 to a medium of 27 kg/m2, with a
high statistical significance with p<0.001.
Waist decreased by 31%, from a medium of
132 cm to a medium of 91 cm, p<0.001. Weight
decreased by 41%, from a medium of 129 kg to
a medium of 76 kg, p<0.001 (Fig. 1).

Blood sugar decreased by 16%, from a
mean value of 107 mg/dl to a mean value of 89
mg/dl, p=0.001. Triglycerides decreased by
37%, from a mean value of 156 mg/dl to a
mean value of 97 mg/dl, p<0.001. HDL
Cholesterol increased by 18%, from a mean of
48 mg/dl to a mean of 57 mg/dl, p<0.001. LDL
Cholesterol decreased by 9%, from a meanof
138 mg/dl to a mean of 125 mg/dl, statically
insignificant (See Table 1).

The necessary for antihypertensive treat-
ment decreased by 60%, only 19 out of 48
patients needed chronic medical treatment 12
months after surgery. The necessary for lipid
lowering treatment decreased by 21%, 22 out of
28 patients still had chronic treatment with
statins 12 months after surgery.

Figure 1. Variation of BMI (Body Mass Index), weight and
waist after surgery
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For a subgroup of diabetic patients, using
the same statistic method we obtained also a
significant decrease of glycated hemoglobin by
28%, from a mean value of 7.4 % to a mean
value of 5.3%, p<0.001 (Table 2).

Blood sugar decreased by 33%, in the sub-
group of diabetic patients, from a medium of
137 mg/dl to 91 mg/dl, also statistically 
significant p=0.001 (Fig. 2).

In diabetic patients the decrease in LDL
cholesterol was statistically insignificant as
well, only 4%, from a mean value of of 124
mg/dl to a mean value of of 119 mg dl, and the
increase of HDL cholesterol was 26%, from a
mean value of of45 mg/dl to a mean value of of
57 mg/dl, p=0.018. None of the diabetic
patients needed insulin therapy after surgery
and the necessary of antidiabetic medical
treatment decreased by 69% after surgery, only
4 out of 13 patients still had oral antidiabetic
treatment 12 months after surgery.

Using simple linear regression, we estab-
lished there was statistically significant 
association  (p<0.001) between weight and 
fibrinogen, and also for BMI and fibrinogen.
For every 1 unit increase in weight, fibrinogen
increased with 1.47 Units. For every 1 Unit
increase in BMI, fibrinogen increased with 6.5
Units.

Discussions

Bariatric surgery improves lipid profile, 
especially triglycerides and HDL cholesterol.
Clinical studies have demonstrated improved
lipid profiles following bariatric procedures.
RYGB (Roux-en-Y Gastric Bypass) is the most

Figure 2. Variation of LDL (low density cholesterol, HDL 
(high density cholesterol) and triglycerides after surgery

Table 1. Variation of blood sugar; triglycerides, high- and low- density cholesterol before and after surgery

Laboratory measurements Mean value Mean value p 
Before surgery After surgery value

Blood sugar mg/dl 107 89 p<0.01
Triglycerides mg/dl 156 97 p<0.01
High density cholesterol mg/dl 48 57 p<0.01
Low density cholesterol mg/dl 138 125 p=0.11

Table 2. Variation of blood sugar; triglycerides, high- and low-density cholesterol before and glycated 
hemoglobin before and after surgery in diabetic patients

Laboratory measurements Mean value Mean value p 
Before surgery After surgery value

Blood sugar mg/dl 137 91 p<0.01
Triglycerides mg/dl 181 102 p<0.01
High density cholesterol mg/dl 45 57 p=0.018
Low density cholesterol mg/dl 124 119 p=0.522
Glycated Hemoglobin % 7.4 5.3 p<0.01
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studied procedure in this matter (10–12,13).
The lower decrease in LDL Cholesterol in

our study can be partly explained by the 
borderline values at the baseline, a significant
difference is difficult to obtain when the 
baseline is normal. Moreover, 52 % of the
patients were already on chronic treatment
with statins. Also, as there are numerous 
mechanisms involved in the increase of LDL
cholesterol and that, in these types of 
disorders, lipid profile can be improved but not
cured with diets and weight lost.

Blood sugar values registered a more 
accelerated decrease in the first 6 months,
probably due to the low alimentary intake
during the first months after surgery. Also,
bariatric surgery has been shown to have
important effect in glycemic rebalancing 
consisting of rapid decrease of hyperglycemia
and of reduction of exogenous insulin neces-
sary, which occurs early, even before obtaining
significant weight loss. The fact that blood
sugar and insulin levels normalize in a few
days after surgery suggests that there are
other mechanisms involved in improving
glycemic disorders besides weight lost. It has
been shown in experimental studies that the
anatomical rearrangement of the gastro-
intestinal tract is the main mediator of the
surgical control of diabetes (14). The medical
explanation for these improvements is not yet
completely understood but many factors other
than improving of glucose utilization and
decreasing of insulin resistance are noted as
contributors, including changes in bile acid
metabolism, gastro-intestinal tract nutrient
sensing, and intestinal microbiomes (15,16).
An increase in glucagon-like peptide-1 
(GLP-1) secretion after bariatric surgery is
believed to be involved (17,18). These 
combined changes, and perhaps others, reduce
the production of hepatic glucose, improve
peripheral tissue glucose uptake and the
responses to insulin action,  and prevents the
decline of beta-cell function (15).

It is well known that weight loss, regard-
less of the way it is obtained, improves and it
even gets remission of hypertension. GATE-
WAY trial, in which blood pressure was the

primary endpoint, demonstrated the benefic
effects of bariatric surgery on hypertension.
The trial included 100 hypertensive and obese
patients (BMI 30.0 to 39.9 kg/m2) that were
using medical lowering blood pressure 
treatment combining more than two classes of
medication. A reduction of more than 30% of
the total number of antihypertensive medica-
tions was observed in the 83.7 % of the
patients surgically treated. The same profile
was obtained in only 12.8% of the control
group. Remission of hypertension was present
in about 50% of patients randomized to
bariatric surgery (19). Also, patients treated
with bariatric surgery have a greater proba-
bility of remission and lower chances of new
onset of hypertension compared with medical
treated patients as it has been shown in a 
single-center registry-based cohort study from
Norway with a median follow-up of 6.5 years
(20). Our results show a similar trend, with
remission present in 60% of the hypertensive
patients randomized. Longer retrospective
analyses or prospective studies for recurrence
or new onset of hypertension are necessary to
enrich our results.

The limitations of the study are: the retro-
spective manner, the small number of patients
included and the short follow-up period.
Another limitation is that there is no control
group study. The same group of patients is
analyzed before and after surgery. A control
group with similar characteristics, in which
the weight loss is obtained through alternative
acceptable methods, other than bariatric 
surgery would be useful for the strength of the
study but it is very difficult to obtain such
rates in weight loss using other approaches.
The medium weight loss in this group was 53
kilograms during the first 12 months.

The strength of the study consists of the
including consecutive patients, receiving 
surgery in single bariatric center, after passing
an extensive preoperative protocol, and a strict
postoperative follow up (different parameters
according to the needs were evaluated at 1,3,6,
12 months after surgery and every year after
that) that included lots of different measure-
ments that make the study more accurate and



The Impact of Bariatric Surgery on Diabetes and Other Cardiovascular Risk Factors

Chirurgia, 114 (6), 2019 www.revistachirurgia.ro 731

can offer a response to different concerns that
may arise. The outcomes’ evaluation and 
analysis was performed by the team of the 
cardiologists.

According to the results obtained in this
pilot study, bariatric surgery can be considered
a treatment for diabetes and hypertension.
Further analyses performed by multidiscipli-
nary teams on larger group and longer 
follow-up are necessary.

Conclusion

As a result of remission or improvement of
cardiovascular risk factors such as diabetes,
hypertension, and dyslipidemia, bariatric 
surgery is associated with reduced cardio-
vascular mortality and morbidity in obese
adults. Our study validates once more these
beneficial effects of weight loss through
bariatric surgery and confirms a link between
weight and inflammatory status, as shown by
the linear correlation obtained for weight,
respectively BMI and fibrinogen.

In future studies, expanding the number of
patients, using a longer follow-up period 
and further exploring the evolution of the
inflammatory status might give us a better
impression on the long-term effects of
bariatric surgery.
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