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Omental Adipose Removal Decreases High Blood
Pressure in Hypertensive Patients Independent of
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Aim: Several studies have demonstrated that increased omental adipose is a risk factor for
obesity and metabolic syndrome. It remains unclear whether it is responsible for hyperten-
sion as an independent risk. This study was designed to assess the impact of omental adipose
removal by surgery on blood pressure in cancer patients with or without hypertension.
Methods and Results: In this prospective observational study, 133 patients with gastric or
gynecological cancer were divided into 3 groups: non-hypertensive and omentum removed
(NH&OR), hypertensive and omentum removed (H&OR), and hypertensive and omentum present
(H&OP). Patients were followed up with systolic and diastolic blood pressure (SBP and DBP),
changes in related body mass index and metabolic indices. The time points of the 2 follow-up visits
were 1 month + 7 days after the operation before the start of chemotherapy and the endpoint of 8 + 1
month. Omental adipose tissues from both non-hypertensive and hypertensive patients in surgery
were collected. We included 133 patients (84.2% female, 20.3% malignant gastric cancer and
79.7% malignant gynecological cancer, 78.2% omentum removal, 48.9% hypertensive), and all
completed follow-up. H&OR group showed significant reductions in systolic and diastolic blood
pressure compared with the baseline at 1-m (—=16.94/-10.50 mmHg, both P < 0.001) and 8-m end
point (=16.00/-5.50 mmHg, P < 0.001 and P = 0.004). Little reductions were observed with the
body mass index of patients in 3 groups till the endpoint of study (H&OR group: 24.60 kg/m” to
23.57 kg/m*, NH&OR group: 23.45 kg/m? to 23.25 kg/m?, H&OP group: 25.74 kg/m? to 25.24 kg/
m?, all P> 0.05). No correlation was found between the baseline body mass index and 8-m change
of systolic and diastolic blood pressure in omentum removed groups. In both groups, triglyceride
levels were significantly increased at 4 + 1 week after surgery (NH&OR 0.32 mmol/L, P = 0.006;
H&OR 0.40 mmol/L, P = 0.010).

Conclusion: Resection of omental adipose tissue represents an effective strategy for redu-
cing systolic and diastolic blood pressure at 8 months in hypertensive patients, even in the
non-obese hypertensive population.

Keywords: hypertension, omentum adipose, mRNA microarray

Introduction

Hypertension is a worldwide epidemic. More than 50% of the population older than 60
years old has hypertension in many countries, and this prevalence is still steadily
increasing with the use of antihypertensive medications." The estimated number of
years of deaths caused by hypertension-related diseases, including ischemic heart
disease, stroke, chronic kidney disease, and other circulatory diseases, was up to
11.3 million combined in 2010.>* More than 65% of patients with hypertension are

overweight or show a tendency for obesity in the incidence of obesity hypertension.
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Obesity is a major risk factor for many cardiovascular dis-
eases. Obesity has direct and indirect effects on worsening
arterial hypertension, atherosclerosis, and related metabolic
syndrome, insulin resistance and type 2
diabetes.*®

Recent studies have shown that the intra-abdominal

including

adipose tissue depot, which is mainly made up of visceral
intraperitoneal fat, primarily omental and mesenteric fat, is
strongly associated with cardiovascular risk factors.”®
Studies on mice and randomized, controlled studies in
humans have shown that surgical visceral fat (VF) removal
or reducing the body mass index (BMI) by an operation
can treat metabolic syndrome and control hypertension in
patients with obesity.”'® However, there is still uncertainty
regarding the relative importance of VF, especially omen-
tal adipose tissue, for the hypertensive population.

Therefore, we designed this prospective observational
study to assess the effect of surgery with omental adipose
tissue removal on hypertensive patients with stomach can-
cer or ovarian cancer.

Materials and Methods

We performed a multicenter, prospective observational
study. We included 2 clinical centers of Jiangsu Province
Hospital and Nanjing Maternity and Child Health Hospital,
which are both located in Jiangsu Province, China.

Study Participants

Patients aged 20-80 years (BMI > 18 and < 40 kg/m?)
with or without a documented history of hypertension
were included. Patients with gastric cancer were from the

Screening period

General Surgery Department at Jiangsu Province Hospital.
Patients with gynecological, including ovarian, cervical
and endometrial, cancer were from the Gynecology
Department at Nanjing Maternity and Child Health
Hospital. The study population included consecutive
patients who presented for a tumor resection operation in
which greater omental tissue was completely removed.

Patients who met the following criteria were included
in the hypertensive group: systolic blood pressure (SBP)
>140 mmHg and/or diastolic blood pressure (DBP) >90
mmHg,'" and exclusion of secondary hypertension.
Exclusion criteria included the following: (1) women in
lactation or pregnancy; (2) patients with echocardiographic
abnormalities, signs of severe arrhythmia, or a prolonged
period of correction of QT; (3) patients with severe cardi-
ovascular disease occurring within 6 months of study
entry, including uncontrolled congestive heart failure,
unstable angina pectoris, or acute myocardial infarction;
(4) patients with abnormal coagulation function; and (5)
patients unwilling to participate in this study.

Study Design and Endpoints

The study design is shown in Figure 1. The study duration
was 18 months of treatment and follow-up, from
February 2016 to August 2017. All eligible patients
formed 3 groups: non-hypertensive and omentum removed
(NH&OR), hypertensive and omentum removed (H&OR),
and hypertensive and omentum present (H&OP). All the
patients were followed up for changes in office blood
pressure, and changes in related clinical and metabolic
indices. The time points of the 2 follow-up visits were 1
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month + 7 days (1-m) after the operation before the start of
chemotherapy and 8 + 1 month (8-m) after the operation at
the
Antihypertensive drugs were used until the day of surgery.

least 2 months after end of chemotherapy.
The patients’ blood pressure would be reassessed after the
surgery, which was for deciding whether or not to give
anti-hypertension medication and give intravenously or
orally.

The main endpoints were accomplished by outpatient
follow-up or telephone visits with the patients or their first
family members 2 months after their last chemotherapy
ended. The main secondary outcomes for the core study
included analysis of correlation between changes in blood
pressure (BP) and BMI. Changes in the metabolic index of

blood chemistry were recoded.

Assessments and Clinical Outcome

Measurements

The primary outcome was a change in mean office BP
from baseline to 1 and 8 months to evaluate the effects of
surgical removal of omental adipose on BP. Arterial BP
measurements were obtained using a calibrated standard
mercury sphygmomanometer or an aneroid sphygmoman-
ometer with an appropriately sized cuff. SBP was recorded
when the initial heart sound was heard (Phase I of the
Korotkoff sound) and DBP was recorded at the disappear-
ance of the heart sound (Phase V of the Korotkoff sound).
BP was measured in the same arm at each evaluation,
preferably in the right arm. During each follow-up, office
BP was measured 3 times at 1-min to 2-min intervals, and
the final average data were recorded.

The change in BMI was assessed from baseline to the
endpoint of the study as a major referenced objective
related to the change in BP. Regular monitoring of blood
chemistry, including serum albumin, total bilirubin, direct
bilirubin, total cholesterol, triglyceride, fasting blood glu-
cose, and uric acid levels, was performed before the opera-
tion and after the acute trauma period of post-surgery
(mean of 4 = 1 weeks postoperatively before chemother-
apy). Patients visited the 2 centers as a regular visit every
3 weeks after surgery for regular chemotherapy and phy-
sical examinations.

Ethics Review

This study followed the principles outlined in the Helsinki
declaration and was conducted according to Good Clinical
established by the International

Practice standards

Conference on Harmonization. The study protocol and
informed consent were reviewed by the institutional
review board or ethics committee at each site. Informed
consent and, where applicable, assets were obtained from
all participants and their parents or legal guardians accord-
ing to local standards. Safety assessments included mon-
itoring and recording all adverse events and serious
adverse events. Regular blood chemistry and physical
examinations were performed. Additional information on
adverse events was collected if volunteered at other times
during the study.

Statistical Methods

SPSS22.0 (SPSS Inc., Chicago, IL, USA) for Windows
was used to analyze all the recorded data. Descriptive data
that follow a skewed distribution are presented as numbers
with percentage and median with range. Data with
a normal distribution are shown as mean + SD, as appro-
priate, and frequencies are used to describe categorical
variables. Differences in data between the groups that
followed a normal distribution were tested with ANOVA
and the SNK test for multiple comparisons. The Wilcoxon
rank-sum test was used for variables with a skewed dis-
tribution, and the chi-square test was used for categorical
variables. Differences between baseline and follow-up
assessments were tested with paired ¢-tests. The Pearson
test was used to analyze the correlation between BMI and
the change in BP. A 2-tailed P < 0.05 was used as
a criterion for statistical significance. The difference
value is expressed as the postoperative value minus the
preoperative value.

Results

Core Study

Baseline Characteristics

Of 148 eligible participants, 133 (89.9%) were included.
Baseline measurements, metabolic indices, and medications
are shown in Table 1. Baseline characteristics were similar
between the 3 groups regarding age, the sex ratio, BMI, and
heart rate. Office SBP and DBP were not significantly
different between the two hypertensive groups. The four
metabolic indices of total bilirubin, total cholesterol, trigly-
ceride, and fasting blood-glucose levels were significantly
lower in the NH&OR group compared to the other 2 hyper-
tensive groups (P =0.039; P=0.042; P=0.010; P <0.001).
There were 3 and 2 patients in each hypertensive group who
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Table | Baseline Characteristics of Studied Subjects

Variable NH & OR (n=68) H & OR (n=36) H & OP (n=29) P value
Age, y 58.4 +7.6 61.0+8.6 60.5+7.1 0.22
Male sex, n (%) 13 (19) 8 (23) 0 (0) 0.028
BMI, kg/m2 23.45 £ 0.64 24.60 + 0.69 25.74 £ 0.52 0.170
Heart rate, bpm 65+11 68+12 6711 0.53
Office SBP, mmHg 116.69+11.13 139.89+11.82 136.50+8.30* < 0.0l
Office DBR, mmHg 75.22+7.83"% 86.69+9.04 83.77+6.69 < 0.0l
Serum albumin, g/l 40.40(38.35—42.15) 41.3(39.5-43.6) 42.0(39.7-44.7) 0.134
Total bilirubin, p mol/L 8.90(7.10-11.70) 10.8(8.6—12.9) 9.55(8.40-13.80) 0.039
Direct bilirubin, p mol/L 2.9(2.34.0) 3.3(2.744) 3.4(2.94.1) 0.092
Total cholesterol, mmol/L 4.41(3.73-5.03) 4.73(4.23-5.27) 4.87(4.21-5.30) 0.042
Triglyceride, mmol/L 1.11(0.73—1.49) 1.39(1.12-1.83) 1.37(0.96-2.09) 0.010
Fasting blood-glucose, mmol/L 4.83(4.44-5.10)" 5.21(5.00-6.00) 5.36(4.89-6.40) <0.001
Uric Acid, p mol/L 236.0(194.2-281.6) 239.8(210.1-292.9) 290.1(205.3-328.8) 0.064
Antihypertensive Drugs > 0.05
Beta-blockers, n (%) - 18 (58) 18 (69) 0.331
ACE-I/ARB, n (%) - 25 (80) 19 (73) 0.736
Diuretics, n (%) - 10 (32) 9 (35) 0.146
Calcium-channel blockers, n (%) - 13 (42) 13 (50) 0.476
Alpha-1 blockers, n (%) - 5 (16) 7 (27) 0.290
Untreated agents, n(%) 5(13) 3 (10) 0.958

Notes: Values are shown as means + SD or medians (interquartile range) or absolute numbers and percentages. ACE-I indicates angiotensin converting enzyme. ARB
indicates angiotensin receptor blocker. *Compared with NH & OR group and H & OR group. #Compared with H & OR and H & OP group.

did not accept any antihypertensive therapy. Table 2 shows

the distribution of clinical diagnosis in each group.

Change in BP

Changes in office SBP and DBP from baseline to 1 month
and 8 months in all the patients were analyzed (Table 3
and Figure 2). A significant reduction in office SBP and
DBP was found at 1 month (—16.94/—10.50 mmHg) and 8
months (—16.00/—5.50 mmHg) compared with baseline in
the H&OR group (all P < 0.05). However, in the NH&OR
group, there was only a slight nonsignificant reduction in
office SBP and DBP at 1 and 8 months. In the H&OP
group, there was also no significant decrease in BP.
Furthermore, in the H&OP group, office DBP was even
slightly increased compared with baseline at the end of 8
months. These data were all normally distributed.

BMI Correlations

BMI of each patient was calculated to assess the effects
of body weight on BP and the relationship between BMI
and changes in BP in patients with omentum removal.
Compared with baseline, a slight nonsignificant reduction
in BMI of patients in the 3 groups was observed until the
endpoint (8 months) of the study (H&OR group:
24.60 kg/m* to 23.57 kg/m?, NH&OR group: 23.45 kg/
m? to 23.25 kg/m?, H&OP group: 25.74 kg/m?® to
25.24 kg/m?, all P > 0.05) (Figure 3A). Figure 3B and
C shows the correlations between baseline BMI and the
change in SBP and DBP at 8 months in the H&OR and
NH&OR groups. We found that there was no significant
correlation between baseline BMI and a change in BP at
8 months (r = —0.099, P = 0.322 for SBP; r = —0.004,
P = 0.663 for DBP).

Table 2 Distribution of Disease in NH & OR, H & OR and H & OP Groups

Variable NH & OR (n=68) H & OR (n=36) H & OP (n=29)
Malignant gastric tumor, n (%) 17 (25) 10 (28) -

Malignant ovarian tumor, n (%) 51 (75) 26 (72) -

Cervical cancer, n (%) - - 15 (52)
Endometrial cancer, n (%) - - 14 (48)
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Table 3 Changes in Office SBP and Office DBP from Baseline to End of Period | and Period 2 in 3 Groups

Variable Non-Hypertensive and Hypertensive and Omentum | Hypertensive and P value
Omentum Removed (n=68) Removed (n=36) Omentum Kept (n=29)

Diff SBP in Im | —1.00(—13.50 ~ 5.00) —16.94(-24.50 ~ —8.00)* —1.00(—6.00 ~ 3.00) <0.001

Diff SBP in 8m | —2.74(—12.00 ~ 7.00) —16.00(-24.00 ~ —5.00)* —4.00(—8.00 ~ 5.00) <0.001

Diff DBP in Im | —1.00(—10.00 ~ 5.00) —10.50(~14.50 ~ —4.50)* —2.00(—7.00~6.00) <0.001

Diff DBP in 8m | —1.00(—6.00~6.00) —5.50(—11.00 ~ 0.00)* 0.50(—4.00 ~ 6.00) 0.004

Note: *Compared with NH & OR group. ®Compared with H & OP group.

Changes in Metabolic Indices

Table 4 shows the difference value of metabolic indices
changes, before and after the operation (4 + 1 weeks post-
operatively before chemotherapy) in each group.
Comparison between groups: Two indices, difference
value of serum albumin and total bilirubin, showed signifi-
cant variation when 3 groups compared simultaneously (P =
0.019; P = 0.025). However, there was no significant dif-
ference in serum albumin (NH&OR vs H&OR, P = 1.000;
NH&OR vs H&OP, P=0.052; H&OR vs H&OP, P=0.149)

or in total bilirubin (NH&OR vs H&OR, P = 0.108;

NH&OR vs H&OP, P = 0.061; H&OR vs H&OP, P =
1.000) between each of the 2 groups.

Comparison within each group pre-/post-operatively: In
the H&OR group, triglyceride levels were significantly
increased (P = 0.010), and serum albumin, total bilirubin,
and direct bilirubin levels were decreased to varying degrees
postoperatively compared with preoperatively (P =0.001; P <
0.001; P = 0.006). In the NH&OR group, triglyceride levels
were also significantly increased (P = 0.006), and only serum
albumin levels were significantly decreased postoperatively
compared with preoperatively (P = 0.004). In the H&OP
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group, 4 indices were significantly improved after surgery,
including serum albumin, total bilirubin, direct bilirubin and
fasting blood glucose levels (P < 0.001; P =0.001; P = 0.006;
P =0.046). Compared with the H&OR group, the downward
trend of the first 3 metabolic indicators in the H&OP group
was similar, while triglyceride levels did not significantly
change. In the H&OP group, postoperative fasting blood
glucose level decreased significantly compared to preoperative
period (P = 0.046).

Among the 3 groups, metabolic markers in the
NH&OR group showed the least significant changes

before and after the operation.

Discussion

Our study showed that at 8 months, patients with stomach
or ovarian cancer with hypertension who underwent radi-
cal surgery with total removal of the greater omentum
exhibited a significant reduction of 16.0 mmHg in SBP
and 5.5 mmHg in DBP. Non-hypertensive patients with
omental removal and hypertensive patients without omen-
tal removal experienced remarkable changes after surgery.
Notably, 3 patients in the H&OR group were able to
maintain stable normal blood pressure without relying on
oral antihypertensive drugs (remission of hypertension),
whereas no patients in the H&OP group were free of

Table 4 Changes of Metabolic Indexes in NH & OR, H & OR and H & OP Groups

Variable Hypertensive and Non-Hypertensive and Hypertensive and P value
Omentum Removed Omentum Removed (n=36) | Omentum Kept
(n=68) (n=29)
Diff in Serum albumin (g/l) -3.10(-7.8 ~ —0.3)* —2.55(-7.30 ~ 1.00)* ~7.10(~10.45 ~ —3.70)* 0.019
Diff in Total bilirubin (1 mol/L) —3.10(—4.95 ~ —1.05)* —0.80(—4.15 ~ 1.55) —-2.8(-7.0 ~ 0.1)* 0.025
Diff in Direct bilirubin (1 mol/L) —0.95(—1.75 ~ 0.15)* —0.40(—1.15~0.75) —0.5(-2.0 ~ 0.3)* 0.237
Diff in Total cholesterol (mmol/L) —0.17(—1.06 ~ 0.53) 0.11(-0.74 ~ 0.53) —0.32(-0.89 ~ 0.13) 0.334
Diff in Triglyceride (mmol/L) 0.40(-0.11 ~ 0.75)* 0.32(0.03 ~ 0.70)* 0.28(-0.11 ~ 0.60) 0.700
Diff in Fasting blood-glucose (mmol/L) 0.01(—0.81 ~ 0.46) 0.19(-0.20 ~ 0.55) —0.30(-0.80 ~ 0.50)* 0.247
Diff in Uric Acid (u mol/L) 8.8(—66.5 ~ 56.8) —19.85(—87.80 ~ —6.40) —3.4(-28.1 ~ 77.7) 0.326

Note: “The difference between post- and preoperative was statistically significant.
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antihypertensive medications at 8 months. Although
patients in our study underwent surgery and chemotherapy,
they did not experience a significant change in BMI at the
endpoint of the study. This finding indicated that the
decline in SBP and DBP in the H&OR group was not
caused by a substantial weight loss. This change in BP did
not occur in patients with normal BP and it did not occur
in patients who underwent the same operation but did not
have a resection of omental adipose. Additionally, in
patients in the H&OR and NH&OR groups, there was no
significant correlation between a decrease in BP and the
original BMI at the study endpoint.

In both omental adipose removal groups, an increase in
triglyceride levels was observed, while patients without
omental adipose tissue removal did not experience this
change. All 3 groups of patients showed an obvious
decrease in serum albumin levels after surgery compared
with before surgery. Interestingly, patients who underwent
omental adipose removal during surgery showed an
improvement in triglyceride levels. However, resection of
omental adipose did not affect fasting blood glucose levels
in patients with omentum removal. In patients without
omental adipose resection, there was a significant decrease
in fasting blood glucose levels, but no significant change
in triglyceride levels postoperatively. Comparison of these
changes showed that removal of omental adipose could
affect lipid metabolism in the body. Compared with non-
hypertensive patients, hypertensive patients who under-
went omental adipose resection were more likely to
experience changes in certain metabolic indicators.
studies
a relationship on improvement and remission between

Several observational have suggested
hypertension and visceral adipose.'> Abdominal obesity
is more closely associated with the risk of disease than
excess total body fatness per se.'*'* As an independent
organ, the omentum is a visceral adipose tissue with
unique immune and inflammation function, which is clo-
sely related to metabolism of the organism.

In humans, the omentum is large, reaching an area of
1500 cm?.'> The omentum contains not only a large
amount of white fat but also many blood vessels and
sympathetic fibers. Although the effect of the omentum
is poorly understood and usually overlooked, the omentum
is immunologically important. Conroy et al suggested that
the omentum contributes to peritoneal immunity by col-
lecting particulates and antigens to promote a variety of
immune responses, including inflammation or fibrosis.'®

Reciprocal interactions between lymphoid aggregates and

adipocytes in the omentum regulate systemic inflammation
and metabolic function. Importantly, this immune function
may occur in the context of obesity. Moreover, omental
adipose tissue is enriched with inflammatory macrophages
and T cells
Expression of chemokines

mediating pathological inflammation.

and receptors in pro-
inflammatory T cells are implicated in inflammatory dis-
eases, such as atherosclerosis, hypertension, and
asthma.'®'® Recent research showed that a characteristic
sympatho-excitatory reflex was present in white adipose
tissue named the adipose afferent reflex, which contributed
to hypertension only when sympathetic nerves in white
adipose tissue were abnormally activated.'*?° Blockade of
an enhanced adipose afferent reflex in patients with obe-
sity and hypertension helps to reduce sympathetic outflow
and attenuates hypertension.

Our study showed that resection of omental adipose
tissue only had the effect of reducing BP in hypertensive
patients but not in normotensive patients. This phenom-
enon indicates that omental adipose tissue may be the
target of an unusually high BP. However, in normotensive
the role of this
Furthermore, in our study, there was no significant correla-
tion between this effect on BP and BMI in hypertensive

patients. Moreover, measurements of epinephrine, norepi-

patients, target is not activated.

nephrine, and dopamine levels in omental adipose tissue
showed that the decline in BP was not caused by
a decrease in local catecholamine levels.

A considerable number of studies have reported that
the incidence and development of hypertension are posi-
tively correlated with BMI. A previous study by Chandra
et al showed that BP in patients with obesity and hyperten-
sion who had a significant reduction in BMI by under-
going Roux-en-Y gastric bypass plus medical therapy
could be better controlled compared with patients who
had only antihypertensive medication.” Our study showed
different results from this previous study. The current
study showed that a decrease in BP was not associated
with the original BMI and changes in BMI during follow-
up. Omental adipose tissue is a specific risk factor for
hypertensive patients independent of BMI or even obesity.
In our study, there was no association between BMI and
omental adipose tissue. The study by Chandra et al showed
that when VAT, subcutaneous adipose tissue (SAT), and
lower body fat (LBF) were added to the model of severely
obese patients undergoing bariatric surgery, only VAT
remained independently, but not total or subcutaneous
associated  with  incident

adiposity, which was
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hypertension. The strongest associations were observed
with retroperitoneal adipose tissue.’

An increasing number of studies are supporting the
notion that omental adipose tissue is an independent car-
diovascular risk factor by affecting inflammation and
metabolism of the body. Hardy et al showed that increased
infiltration of macrophages and adipocytes of the omentum
is associated with insulin resistance but not simply BMI in
patients with obesity.”’ A study by Rosenquist et al sug-
gested that a decrease in attenuation or increase in volume
of abdominal adipose is an independent risk factor for
hypertension,  hypertriglyceridemia, and metabolic
syndrome.”” Another study showed that the intra-
abdominal adipose area remained a significant risk factor
for hypertension in Japanese Americans and this was not
reflected by fasting plasma insulin levels.?® This finding is
consistent with our research. In both groups of patients
with omental removal, there were no significant changes in
fasting blood glucose levels. The mechanism by which
omental adipose tissue is associated with hypertension
remains to be determined. de Lemos et al pointed out
that VAT may be the primary driver of metabolic and
cardiovascular complications.®> We should focus on more
targeted interventions to prevent a gain in VAT or support
VAT loss but not generalized weight loss.

Theoretically, lipid storage is a risk factor for the develop-
ment of metabolic complications and cardiovascular dysfunc-
tion. In women with obesity, the amount of VAT is associated
with circulating triglyceride concentrations.** However, in our
study, circulating triglyceride levels were dramatically ele-
vated after omental resection. Foster et al showed that, in
rodents, VF removal could significantly decrease hepatic lipo-
protein lipase and triglyceride levels, and improve glucose
tolerance.”> However, their follow-up period was only 8
weeks. We speculate that removing omental adipose tissue
for a short period of time causes compensatory activation of
liver fat metabolism, consequently promoting synthesis of
triglycerides. This could then lead to a short-term elevation
of postoperative triglyceride levels in the circulation. Due to
limitations of chemotherapy, the long-term changes in trigly-
ceride levels cannot be fully associated with resection of the
omentum. Therefore, the long-term changes in blood lipid and
blood glucose levels still need to be verified.

Several limitations of our study must be acknowledged.
First, we could only perform observational studies in cer-
tain patients with tumors, and the follow-up was only 8
months. We attempted to minimize the potential errors
caused by surgery and chemotherapy by including

a control group. Second, due to the objective conditions,
ambulatory blood pressure monitoring (ABPM) was not
performed on every participant in our trial. Third, the
H&OP group only included female patients with gyneco-
logical tumors. This is because only a small number of
patients had a benign ulcer that required stomach resection
and omental preservation, and there were no eligible male
patients. Fourth, because of some objective reasons, such
as the need for pathological examination of omental tissue,
we failed to record each omental fat volume or weight.
Further clinical trials need to be designed to address these
issues. Finally, whether these results will pertain to other
ethnic groups or a larger number of patients is unknown.

In conclusion, resection of omental adipose tissue repre-
sents an effective strategy for reducing SBP and DBP at 8
months in patients with hypertension, even in the non-obese
hypertensive population. However, this procedure has
a negative effect on the normotensive population. The dur-
ability of our findings remains uncertain and the long-term
effects of our procedure on metabolism are still unknown.
Therefore, further study with a long period of follow-up is
required. Our mRNA microarray results suggest that abnormal
inflammatory or immune responses in omental adipose tissue
may be an important reason for initiation and progression of
hypertension, which makes omental adipose special and more
important in VF. This process has no biological relationship
with regional catecholamine concentrations. Taken together,
our findings suggest that white adipose of the omentum may
be a new target for abnormal high blood pressure, and it could
provide new opportunities for future prevention, control, and
even a cure for hypertension. Such effects have the potential to
reduce cardiovascular events, although further clinical trials
are required to determine this possibility.
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