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ABSTRACT

INTRODUCTION  Obesity-related hypertension is a life-threatening medical condition that significantly
increases the risk of cardiovascular diseases and premature mortality. Effective treatment of obesity
may be achieved by laparoscopic sleeve gastrectomy (LSG). This surgical method contributes not only
to sustained weight loss but also to normalization of blood pressure.

0BJECTIVES To evaluate the effect of weight loss after LSG on partial or full control of blood pressure.
PATIENTS AND METHODS A retrospective analysis of medical and clinical data of 305 patients who had
undergone LSG was performed. The bariatric effect of LSG was assessed by calculating percentage of
total weight loss (%TWL), percentage of excess weight loss (%EWL), and percentage of excess BMI loss
(%EBMIL). Blood pressure status after surgery was categorized as partial or full hypertension resolution.
RESULTS A total of 143 patients (46.9%) were diagnosed with hypertension preoperatively with median
(IQR) hypertension duration of 7.52 (1.88-13.16) years. Hypertensive patients were older (49 vs 38.5
years) and had higher prevalence of coexisting diseases (type 2 diabetes, dyslipidemia, and obstructive
sleep apnea) than patients with normal blood pressure. During 1-year follow-up, 90 patients (63%) used
lower doses of antihypertensive medications and 33 patients (23%) discontinued the therapy. Twelve
months after the surgery, median (IQR) %TWL in the control group was 32.5% (28.1%—37.7%), while in
the hypertensive group, 29.1% (25.9%-33.6%) (P <0.001); %EWL was 62.9% (53%-74.6%) and 54.8%
(47.4%—68.2%), respectively (P = 0.001), and %EBMIL 73.9% (59.5%—91.2%) and 63% (55%—80.5%),
respectively (P = 0.002).

concLusions Laparoscopic sleeve gastrectomy is an effective method for the treatment of obesity-related
hypertension. However, weight loss induced by LSG does not affect the blood pressure status after the surgery.

INTRODUCTION  The incidence of obesity world-
wide has been constantly rising and reached
the size of a global pandemic with almost 2 bil-
lion adults considered overweight or obese." In
Poland, abdominal obesity is observed in every
third man and every second woman.? A signifi-
cant percentage of obese people in the general
population and insufficient effect of conservative
treatment has led to the development of bariat-
ric surgery. Among all bariatric procedures, lap-
aroscopic sleeve gastrectomy (LSG) is considered
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to be one of the most effective methods that pro-
mote long-term weight loss and improvement or
resolution of obesity-related diseases such as hy-
pertension, type 2 diabetes mellitus, and hyper-
cholesterolemia.’*5 Laparoscopic sleeve gastrec-
tomy is recently the most common bariatric pro-
cedure worldwide and is highly recommended by
the experts as the first-choice standalone proce-
dure for patients who are considered high risk:
kidney and liver transplant candidates, morbidly
obese patients with metabolic syndrome, patients
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WHAT'S NEW?

Obesity has rapidly became an emerging health issue worldwide and is a major
risk factor for cardiovascular diseases. The need to effectively fight against
obesity has led to the rapid development of metabolic/bariatric surgery. Lapa-
roscopic sleeve gastrectomy (LSG), being one of the most effective surgical
methods, results in long-term weight loss and resolution of obesity-related
diseases such as hypertension. This study was performed to evaluate the im-
pact of LSG on total or partial control of blood pressure. The current study
shows that weight loss induced by LSG does not contribute to the treatment
of hypertension. This finding may serve as a benchmark for future studies to
evaluate the exact mechanism of hypertension resolution after LSG.

with a BMI of 30 to 35 kg/m? with comorbidities;
patients with inflammatory bowel disease, and el-
derly morbidly obese patients.? The pathophysio-
logic mechanism leading to hypertension in obese
patients is complex and includes overactivation
of the sympathetic nervous system (SNS), stim-
ulation of the renin-angiotensin—aldosterone
system (RAAS), insulin resistance, and altera-
tions in adipose-derived cytokines such as adi-
ponectin and leptin.”-® Available studies demon-
strate that weight loss results in a decline in ac-
tivity of the RAAS and the SNS, which may have
a significant effect on reducing blood pressure.® '’
Reduction in body mass also results in elimina-
tion of the adipose tissue-related source of hyper-
tension. Additionally, surgically-induced weight
loss combined with better control of blood pres-
sure decrease the rate of cardiac events and pre-
mature death.

The objective of this study was to determine
the efficacy of LSG for decreasing blood pressure
to target levels in morbidly obese patients.

PATIENTS AND METHODS This is a retrospective
cohort study of consecutive adult patients be-
tween 18 and 65 years old who underwent LSG as
a single-stage procedure between January 2014
and December 2018 at the University Hospital
in Biatystok. All patients were qualified for sur-
gical treatment of morbid obesity according to
the European Guidelines on Metabolic and Bar-
iatric Surgery."" Inclusion criteria regarded in-
ability to achieve sustained weight loss with con-
servative management and BMI of 40 kg/m? or
greater, or 35 to 40 kg/m? with the presence of
obesity-related comorbidities such as type 2 di-
abetes mellitus, hypertension, obstructive sleep
apnea, nonalcoholic fatty liver disease and steato-
hepatitis, hyperlipidemia, depression, and others.
The surgical procedure was performed by the same
surgeon with 2 alternating assistants. Patients
were excluded from the study when perioperative
complications occurred and if data were missing.

Data collection Demographic and clinical data
were gathered prospectively along with repeat-
ed measurements of selected laboratory param-
eters. The preoperative measurements included
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fasting glucose and insulin concentrations, gly-
cated hemoglobin level, alanine aminotransfer-
ase, aspartate aminotransferase, total cholester-
ol and its fractions, triglycerides, and C-reactive
protein. Bariatric effect was assessed using fol-
lowing equations:

1 Percent of total weight loss (%TWL):

initial weight — current weight

%TWL = x 100

initial weight

2 Percent excess BMI loss (%EBMIL):

initial BMI - postoperative BMI
initial BMI-25

%EBMIL = x 100

3 Percent excess weight loss (GEWL):

initial weight — postoperative weight

%EWL = x 100

initial weight — ideal weight
while an ideal weight is defined by the weight
corresponding to the BMI of 25 kg/m?.

Homeostatic model assessment of insulin re-
sistance index (HOMA-IR) was performed using
the following formula:

fasting glucose level x insulin concentration
405

HOMA-IR =

where a result greater than 2.6 confirmed insu-
lin resistance.

The hypertensive status of the patients and
bariatric effect were assessed during follow-up
visits that were scheduled 1, 3, 6, and 12 months
postoperatively.

Patients were considered hypertensive
when the blood pressure was greater than
140/90 mm Hg or if they were receiving antihy-
pertensive medications. The diagnosis of arterial
hypertension was made according to the guide-
lines of the Polish Society of Hypertension.'? Any
adjustments in antihypertensive therapy during
follow-up were made by primary care providers.
Data about any changes in medications were as-
sessed during the follow-up visits at a surgical
outpatient clinic based on medical interview. Par-
tial control of blood pressure was defined as a re-
duction in the dose of the antihypertensive drugs,
while total control of blood pressure was defined
as a blood pressure of less than 140/90 mm Hg in
combination with no antihypertensive therapy.

All patients were informed about the risk of
the surgical procedure and written informed con-
sent was obtained from every participants prior to
the surgery. The study was approved by the Bio-
ethical Committee of the Medical University (no.
R-1-002/248/2018).

Statistical analysis Data were analyzed using
the GraphPad Prism 8.0 software (GraphPad
Software Inc, La Jolla, California, United States).
The normality of variables distribution was as-
sessed with the Shapiro-Wilk test. The variables
had non-Gaussian distribution and were analyzed
using the Kruskal-Wallis test with the Dunn mul-
tiple comparisons post-hoc test due to missing
data in some patients. The differences between



TABLE 1

Repeated measurements of selected laboratory parameters in all patients during follow-up

Variable Baseline 1 month 3 months 6 months 12 months P value
(n = 305) (n = 305) (n = 285) (n = 273) (n = 278)
BMI, kg/m? 45 (41.4-49.4) 40.3(37.2-44.9)  36.1(32.9-40.5)  33(29.8-36.9) 31(27.1-35.2) <0.001
%TWL NA 9.8 (8.2-11.9) 19.3(16.5-22.3)  26.5 (22.7-30) 31.2(27.2-35.7)  <0.001
%EWL NA 19.2(15.3-23.6)  37.0(30.6-44.3)  50.1(41.6-59.8)  59.6 (49.5-71.1) ~ <0.001
%EBMIL NA 22.8(17.8-28.1) ~ 43.5(35.1-53.1) ~ 59.1(46.5-72.6)  70.1(57.1-86.7)  <0.001
CRP. mg/I 6.8 (3.6-9.8) 3.4(2.2-8.1) 4.4 (2-8.7) 3.2(1.2-8.2) 1.8 (0.8-4.9) <0.001
FPG, mg/dl 106 (97-120) 101 (92-112) 98 (90-106) 98 (90-106) 95 (89-101) <0.001
Insulin, mIU/l 21.5(13.4-30.3) 11(7.8-13.9) 10.4 (7.1-13.9) 8.3(5.3-14.3) 8.2(6.1-10.9) <0.001
HOMA-IR 5.4 (3.4-8.6) 2.9(1.9-3.8) 2.5(1.6-3.5) 2(1.2-3.6) 1.8 (1.3-2.6) <0.001
HbA, , % 5.7 (5.3-6.3) 5.5 (5.2-6) 5.3 (5-5.7) 5.3 (5-5.7) 5.3 (5-5.6) <0.001
ALT, lUA 35.1(24-55.2) 35 (24-48) 23.1(18-33) 19(13.1-25.9) 20 (15-26) <0.001
AST, IUA 26 (19.7-43.5) 27 (21-36) 22 (16.8-29) 19 (15.4-25) 20 (16-25) <0.001
Total cholesterol, mg/dl 205 (175-234) 170 (148-191) 176 (154.5-199) 192 (165-219) 179 (156-208) <0.001
LDL cholesterol, mg/d| 141.7 (112-172) 111.9(94-133) 117 (94-138) 128 (102-151) 119(98.1-142.2)  <0.001
HDL cholesterol, mg/dl 47.5 (39-60) 36 (31-42) 44 (36-50) 51 (41-61) 57 (47-66) <0.001
Triglycerides, mg/dl 156.5 (113.5-199) 127 (101-161) 114 (89-145) 98 (77-134) 93(70.7-125.3)  <0.001

Data are presented as median (interquartile range).

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase; BMI, body mass index; CRP, C-reactive protein; %EBMIL, percentage of
excess BMI loss; %EWL, percentage of excess weight loss; FPG, fasting plasma glucose; HbA, , glycated hemoglobin; HDL, high-density lipoprotein;
HOMA-IR, homeostatic model assessment of insulin resistance index; LDL, low-density lipoprotein; NA, not applicable; %TWL, percentage of total

weight loss

the control group and the hypertensive group
in a particular follow-up were analyzed with
the Mann-Whitney test. Continuous values were
presented as medians with interquartile rang-
es (IQRs). Qualitative data on hypertension and
the effect of bariatric surgery on a modification
of its treatment were analyzed using the Pearson
X’ test. A P value of less than 0.05 was considered
statistically significant.

RESULTS The study group included 305 patients:
131 men (43%) and 174 women (57%), at the me-
dian (IQR) age of 43 (37-54) years. The median
(IQR) preoperative BMI was 45 (41.4-49.4) kg/m?.
A total of 143 patients (46.9%) were diagnosed
with hypertension preoperatively. All patients
who were diagnosed with hypertension prior to
the surgery received antihypertensive therapy.
The most frequently administered drugs were: an-
giotensin converting enzyme inhibitors, angioten-
sin IT receptor blockers, diuretics, calcium channel
blockers, and a-blockers. The median (IQR) dura-
tion of hypertension was 7.52 (1.88-13.16) years.
The most common comorbidities beside hyperten-
sion were: type 2 diabetes mellitus (63 patients),
obstructive sleep apnea (56 patients), and dyslip-
idemia (96 patients). The repeated measurements
of selected laboratory parameters in all patients
at baseline as well as during follow-up visits are
presented in TABLE 1, while TABLE 2 presents labora-
tory data in 12-month follow-up between the hy-
pertensive group and the control group. Hyper-
tensive patients were older (49 vs 38.5 years) and
had higher prevalence of type 2 diabetes, dyslipid-
emia, and obstructive sleep apnea than patients
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with normal blood pressure. The distribution of
hypertension between women and men at base-
line and during 12-month follow-up is present-
ed in FIGURE 1. There were no significant differenc-
es between women and men in the treatment of
hypertension after LSG.

During follow-up, the median (IQR) BMI in the
study group decreased from 45 (41.4-49.4) kg/m?
preoperatively to 31 (27.1-35.2) kg/m? 1 year af-
ter the surgery (P <0.001). The median (IQR)
%TWL 12 months after LSG reached 31.2%
(27.2%-35.7%) (P <0.001), the median (IQR)
percentage of excess weight loss was 59.6%
(49.5%-71.1%) (P <0.001), and the median (IQR)
percentage of the excess BMI loss reached 70.1%
(57.1%-86.7%) (P <0.001). Weight loss parame-
ters in 12-month follow-up between the hyper-
tensive group and the nonhypertensive group are
presented in TABLE 3. Although all patients pre-
sented considerable weight loss after the surgical
procedure, no association between total weight
loss after the surgery and partial or full control
of blood pressure was seen (FIGURE 2).

The reduction or discontinuation of antihyper-
tensive therapy was already observed at 1 month
after the surgery. During 1-year follow-up, 90 pa-
tients (63%) had the dosage of antihypertensive
drugs reduced and 33 patients (23%) discontin-
ued the therapy (1ABLE 4). Changes in hyperten-
sive status during 1-year follow-up are present-
ed in FIGURE 3.

DISCUSSION The present data indicate that LSG
significantly reduces body weight as early as 1
month after the surgical procedure in morbidly
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TABLE 2 Repeated measurements of selected laboratory parameters after laparoscopic sleeve gastrectomy in controls and patients with
hypertension during follow-up

Parameter Baseline 12 months
(n = 305) (n = 278)
CRP, mg/! Control 6.8 (3.6-10.5) 3.7 (2.2-8.2) 4.2 (2-10.4) 3.2 (1.2-8.4) 2.3 (0.7-6.5) <0.001
Hypertensive 6.4 (3.7-9.5) 4.1(1.8-8.1) 4.4(1.9-8.2) 3.5(1.7-8.2) 1.6 (0.8-4.1) <0.001
P value® 0.39 0.87 0.72 0.70 0.28 -
FPG, mg/dI Control 105 (96-119.5) 101 (91-108) 95 (88-105) 97.5 (90-106) 93 (87-100) <0.001
Hypertensive 107 (97.3-120) 104.5 (95-116.5) 100 (92-107) 98.5(90.3-107.5) 98 (90-104) <0.001
P value? 0.4 0.013 0.026 0.52 0.006 -
Insulin, mIU/I Control 21.7 (14.5-30.9) 11 (7.5-14.5) 9.5 (6.6-13.8) 8.5 (5.6-14.2) 8.5(6.4-11.3) <0.001
Hypertensive  19.9 (12.7-30.3) 10.9 (7.9-13.6) 10.9(7.3-14.2) 7(4.9-15.1) 7.9 (6-10.7) <0.001
P value® 0.93 0.93 0.55 0.93 0.93 -
HOMA-IR Control 5.5(3.4-8.5) 2.7 (1.8-3.6) 2.3(1.5-3.3) 2(1.2-3.6) 1.8 (1.4-2.6) <0.001
Hypertensive 5.1 (3.2-8.7) 3.1(2.1-4.1) 2.7(1.7-3.7) 1.4 (1.1-3.9) 1.7 (1.2-2.6) <0.001
P value® 0.92 0.99 0.99 0.99 0.99 -
HbA, , % Control 5.6 (5.3-6.1) 5.5(5.2-5.9) 5.3 (5-5.7) 5.3 (5-5.7) 5.3 (5-5.7) <0.001
Hypertensie 5.7 (5.3-6.4) 5.5 (5.2-6) 5.4 (5.1-5.7) 5.3 (5-5.7) 5.3 (5-5.6) <0.001
P value® 0.31 0.82 0.45 0.55 0.79 -
ALT, 1U/1 Control 36 (24.9-55.2) 35.6 (24-417.7) 22.5(17-32.6) 19.3(13.3-25.9) 20 (15.8-26.4) <0.001
Hypertensive  32.9 (22.6-56.8) 34.7 (24-49) 24 (18.2-34.7) 19 (13-26) 20 (14.7-26) <0.001
P value® 0.68 0.88 0.14 0.83 0.65 -
AST, IU/I Control 26.4 (20-46.7) 26.8 (20.8-35.7) 22 (16-28) 18.4 (15.2-25) 20 (16-25) <0.001
Hypertensive ~ 25.5 (19-40) 27 (21-36.7) 22 (17.9-30.5) 20(16.2-24.9)  20.4 (16.2-25.1) <0.001
P value® 0.63 0.63 0.14 0.35 0.48 -
Total cholesterol, ~ Control 212 (179-234.8) 171 (152-190) 176.5(157-202.3)  195(165.8-222) 177 (162-208) <0.001
mg/dl Hypertensive 202 (171-234) 166.5(146-192.3) 176 (151-198) 189 (163-215) 182.5(154.5-209.8)  <0.001
P value? 0.47 0.5 0.17 0.47 0.87 -
LDL cholesterol,  Control 145 (113-173) 114 (96-131.3) 120 (94-143.2)  132.5(105-151)  119(93.3-138.7) <0.001
mg/dl Hypertensive  137.7 (109-170.5)  106.5(91-1355)  115(93-134) 123 (100-151) 120 (101-145) <0.001
P value® 0.25 0.47 0.28 0.18 0.63 -
HDL cholesterol,  Control 47 (39-58) 37 (32-42) 43 (37-48) 51 (42-59.2) 56 (47-64.9) <0.001
mg/dl Hypertensive 49 (38-62.5) 35 (30-41.2) 44 (36-51) 50.3 (41-62.5)  58.2 (47.1-67) <0.001
P value? 0.49 0.1 0.44 0.8 0.33 -
Triglycerides, Controls 157.5(114.3-202.8) 131 (101.5-165)  122.5(92.7- 98.5 (77-145) 96 (74-126) <0.001
mg/di 147.8)
Hypertensive ~ 154.5(112-198.3) 123 (100.3-154) 107 (88-140) 98 (76.5-133) 90 (69-125) <0.001
P value® 0.7 0.27 0.04 0.63 0.24 -

Data are presented as median (interquartile range).

a P value for controls vs patients with hypertension

Abbreviations: see TABLE 1
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obese patients, which was seen as a significant de-
crease in BMI and an increase in %TWL, excess
weight, and BMI loss at every point of follow-
-up. During the follow-up, an increase in the pro-
portion of patients with partial or full control of
blood pressure was also observed.
Hypertension is a serious medical condition
and a primary, modifiable risk factor for cardio-
vascular diseases such as stroke, ischemic heart
disease, and heart failure.’®'* More than 1 bil-
lion people are affected by hypertension world-
wide.'® Medication therapies are commonly used
to control blood pressure; however, their effects
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are insufficient especially in morbidly obese hy-
pertensive patients. There is abundant evidence
that bariatric procedures improve the course of
type 2 diabetes mellitus; however, the impact
of LSG on blood pressure has been investigat-
ed in few cohort studies.'® The rates of patients
who achieved full control of blood pressure after
bariatric surgery vary between 60% and 70% in
1-year follow-up and may reach even 90% in long-
-term follow-up.'”'® In our study, improvement of
blood pressure control after LSG was observed in
86% of patients in 1-year follow-up. Additionally,
several studies proved that the rates of patients
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TABLE 3 Repeated measures of weight loss effect after laparoscopic sleeve gastrectomy by groups

Variable Baseline 1 month (n = 305) 3 months 6 months 12 months P value
(n = 305) (n = 285) (n = 273) (n = 278)
BMI, kg/m?  Control 44.9 (41.4-48.9) 40 (37.1-44.4) 35.7(32.3-39.9) 32.1(29.1-36.1)  30.1(26.4-34.5) <0.001
Hypertensive 45.2 (41.5-49.9)  40.8 (37.2-45.7) 36.5 (33.5-41.4) 345(30.5-38.2)  32.8(28.5-35.8) <0.001
P value? 0.7 0.53 0.14 0.01 0.01 -
%TWL Control N/A 10.6 (8.3-12) 20 (16.9-23.1) 27.9(23.2-31.7)  32.5(28.1-37.7)  <0.001
Hypertensive N/A 9.5(8-11.8) 18.5 (16-20.8) 25.3(21.5-28.2) 29.1(25.9-33.6) <0.001
P value? - 0.14 0.004 <0.001 <0.001 -
%EWL Control N/A 19.8 (15.6-23.7) 38.7 (31.2-46.1) 54.2 (44.2-62.7) 62.9 (53-74.6) <0.001
Hypertensive N/A 18.4 (15.1-23.4) 36 (28.8-42.7) 48.7 (40.2-56.3) 54.8 (47.4-68.2)  <0.001
P value? - 0.25 0.02 0.001 0.001 -
%EBMIL Control N/A 23.4 (18.1-28.6) 46.1 (36.9-57.3) 65.9 (50.2-75.5)  73.9(59.5-91.2)  <0.001
Hypertensive N/A 21.9(17.6-27.7) 41.7 (32.4-50.8) 56.3 (44.4-68) 63 (55-80.5) <0.001
P value? - 0.17 0.02 0.002 0.002 -

Data are presented as median (interquartile range).

a P value for controls vs patients with hypertension

Abbreviations: see TABLE 1

who achieved full control of blood pressure were
lower compared with other obesity-related diseas-
es.'??0 Flores et al’' showed a reduction in systol-
ic and diastolic blood pressure (20 and 11 mm Hg,

respectively) in 12-month follow-up of hyperten-
sive patients who had undergone bariatric sur-
gery. Kaya et al’? observed a significant decrease
in systolic and diastolic pressure only 6 months

ORIGINAL ARTICLE The effect of LSG on hypertension 697



FIGURE 2  Hypertension
status according to
percentage of total weight
loss at 1-month (A),
3-month (B), 6-month (C),
and 12-month (D) follow-up
Abbreviations: BP, blood
pressure
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TABLE 4 Changes in hypertension status during the follow-up

Blood pressure status Baseline 12 months P value
Hypertension 143 100 (69.9) 58 (40.6) 27(18.9) 20 (14) <0.001
Partial BP control NA 41 (28.7) 71 (49.7) 85 (59.4) 90 (63)
Full BP control NA 2(1.4) 14 (9.8) 31(21.7) 33(23)

Data are presented as number (percentage).

Abbreviations: see TABLE 1 and FIGURE 2

after LSG. They also noticed significant reduc-
tion in heart rate as well as triglyceride and LDL
cholesterol levels.

Age is an independent risk factor for hyperten-
sion, which is associated with structural changes
in the arteries mainly with significant vessels stiff-
ness.?®? This explains higher frequency of hyper-
tension in older obese patients. Higher preopera-
tive BMI and other obesity-related diseases in hy-
pertensive patients may be explained by the du-
ration of hypertension and coexistence of meta-
bolic syndrome. It highlights the need to perform
LSG as soon as the patient meets the procedure
criteria, which is in line with the expert opinion.°

In this study, reduction or discontinuation of
antihypertensive therapy was seen as early as 1
month after LSG. These results are in line with
previously published studies.??® However, this
rapid decrease in blood pressure is not consis-
tent with weight loss following bariatric surgery.
This may indicate that blood pressure control af-
ter the surgery is not directly related to weight
loss after LSG.

The exact pathophysiological mechanism as-
sociated with the reduction of blood pressure af-
ter LSG in still unclear. Obesity-related hyper-
tension is multifactorial and may be associated

with gastrointestinal hormones, such as leptin
and ghrelin. The removal of gastric fundus cells
also results in an increase in glucose-like pep-
tide 1 and peptide YY levels.?’ This changes may
play a significant role in hypertension in obese
patients due to diuretic and natriuretic effect of
glucose-like peptide 1 and peptide YY on the kid-
ney.?®2 Moreover, leptin secretion from adipose
tissue stimulates the SNS, that activates system-
icand local RAAS. Therefore, a decrease in leptin
secretion could be responsible for control of obe-
sity-related high blood pressure.’’*' Additional-
ly, bariatric surgery promotes decrease in inflam-
matory response, which together with an amelio-
ration in insulin resistance may decrease arterial
stiffness and reduce sodium reabsorption. These
changes lead to better control of blood pressure
after a bariatric procedure.?? Briones et al** also
showed that adipocytes may produce aldoste-
rone through calcineurin-dependent signaling
pathways. Adipocyte-derived aldosterone is sig-
nificantly higher in metabolic syndrome related
to obesity which additionally contributes to vas-
cular dysfunction. Furthermore, dietary changes
after LSG such as reduced salt and food intake
and recovery of endothelial functions also play
an important role in reducing blood pressure.**
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FIGURE 3 Changes in
hypertensive status (A)
and therapy (B) during
1-year follow-up
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Our study has several limitation. First of all,
it was conducted in a single bariatric center and
there was no control group. Another limitation
may be a short period of observation which was
continued only for 12 months. The strong point
of our study is the considerable cohort size and
the fact that all procedures were performed by
the same surgeon.

Conclusions In summary, LSG is an effective
surgical method to induce significant weight loss
and provide blood pressure control in obese pa-
tients. However, no relationship between total
weight loss after the bariatric surgery and par-
tial or full control of blood pressure was observed
in this study. Further studies are needed to ver-
ify this observation and discover mechanisms of
surgically-induced reduction in blood pressure.
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