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Summary

Introduction. Obesity is a serious health problem of modern medicine resulting from
the disturbances of the proportion of energy supply and its expenditure, which is associ-
ated with the risk of developing many diseases and the increase in mortality. Bariatric
surgery is the most effective way to reduce weight as well as prevent and treat obesity
complications.

Aim. The aim of the study is to present the influence of laparoscopic adjustable gastric
banding (LABG) on the parameters of carbohydrate and lipid metabolism, ALT, AST con-
centration and the effect on following co-morbidities such as diabetes type 2, hypertension
and sleep apnea.

Material and methods. LABG has been applied in 31 men and 58 women with an av-
erage body weight of 123 + 11.3 kg, BMI 43.20 =+ 3.40 kg/m?. In 6-month follow-up, weight
loss and BMI were examined. Concentrations of insulin, glucose, ALT, AST, triglycerides,
total cholesterol and its fractions HDL and LDL have been analyzed before surgery as well
as 7 days, 1, 3 and 6 months after the surgery.

Results. After LABG was a statistically significant decrease in body weight and BMI
as well as in insulin, totals cholesterol, LDL and triglycerides concentrations. There was
a decrease in the incidence of co-morbidities such as type 2 diabetes, hypertension and
sleep apnea.

Conclusions. LABG leads to effective weight loss, improvement of general health and
normalization of metabolic parameters.

Streszczenie

Wstep. Otyto$¢ to powazny problem zdrowotny wspotczesnej medycyny wynikajacy
z zachwiania proporcji podazy energii i jej wydatkowania, wiazacy sie z ryzykiem rozwoju
wielu choréb oraz wzrostem $miertelnos$ci. Chirurgia bariatryczna jest najskuteczniejszym
sposobem obnizenia masy ciata oraz zapobiegania i leczenia powiktan otytosci.

Cel pracy. Celem pracy byta ocena wptywu laparoskopowej opaski zotadkowej (LABG)
na parametry gospodarki weglowodanowe;j i lipidowej, stezenie ALT, AST oraz wptywu na
schorzenia wspoétistniejace — cukrzyce typu 2, nadciénienie tetnicze i zespdt bezdechdw
sennych.

Materiat i metody. Operacji LABG poddano 31 mezczyzn oraz 58 kobiet o $redniej
masie ciata 123 = 11,3 kg, BMI 43,20 + 3,40 kg/m2. W 6-miesigcznej obserwacji badano
spadek masy ciata oraz BMI. Przeanalizowano stezenia insuliny, glukozy, ALT, AST, tréjgli-
cerydoéw, cholesterolu catkowitego oraz frakcji HDL i LDL przed operacja, 7 dni oraz 1, 3
i 6 miesiecy po zabiegu LABG.

Wyniki. Wykazano statystycznie istotny spadek masy ciata i BMI po zabiegu LABG
oraz stezenia insuliny, cholesterolu catkowitego, LDL i trojglicerydéw. Obserwowano spa-
dek czestosci wystepowania choréb towarzyszacych — cukrzycy typu 2, nadci$nienia tet-
niczego i zespotu bezdechéw sennych.

Whioski. LABG prowadzi do skutecznej utraty masy ciata, poprawy ogdlnego stanu
zdrowia oraz normalizacji parametréw metabolicznych.
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INTRODUCTION

Obesity is a serious problem of modern medicine.
For many years there have been a growing percent-
age of people with excessive body mass, which allows
discussion about a global epidemic of obesity (1, 2).
Epidemiological data presented by the WHO shows
that over 1.9 billion adults (18 years and above) were
overweight in 2017, including over 650 million obese,
which is respectively 39 and 13% (3). Obesity is caused
by the predominance of energy supply over its expen-
diture, leading to excessive development of adipose
tissue. The problem of obesity is not only the result of
a disturbed lifestyle, especially eating habits, but also
many other factors, and that is why it has to be resolved
by many different methods, including conventional and
surgical (4). Because conservative methods often are in-
sufficient, the greatest attention of doctors daily meeting
with obesity has focused on bariatric surgery, which in
many centers was considered the treatment of choice
for permanent weight reduction in obese patients who
did not benefit from conservative treatment (5, 6).

Obesity is also a serious medical problem. It is as-
sociated with the occurrence of many diseases and
increased mortality, patients with morbid obesity live
on average 8-10 years shorter (7). The effects of dis-
eases coexisting with obesity were observed by doc-
tors of many specialties, who increasingly often have
the greatest trust in bariatric surgery. Thus, effective
treatment of obesity is not only the surgery itself, but
pre- and post-operative multi-specialist care, the aim
of which is to minimize the effects of type 2 diabetes,
hypertension, cardiovascular diseases, sleep apnea,
degeneration of joints, fatty liver, depressive disorders
and gastrointestinal tumors.

The most common disorder associated with obesity
is the metabolic syndrome. Depending on the agreed
classification, it consists of individual risk factors predis-
posing to the development of CVD and T2DM. The WHO
and ATP lll criteria are most commonly used (8).

The growing problem of obesity is closely related to
the widespread use of bariatric and metabolic surgery, as
well as LAGB. Since 1994, LAGB has been one the most
popular bariatric and metabolic procedures (9). However,
depending on the region, the trend of its application var-
ies. Specific discrepancies are observed when compar-
ing North America with Europe (10, 11). In Poland, the
first application of AGB was in 1998 and is currently one
of the most commonly used bariatric techniques (12).

AIM

The aim of this study is to present the influence of
laparoscopic gastric banding on insulin, glucose, tri-
glycerides, total cholesterol and its fractions HDL and
LDL, aspartate and alanine aminotransferase in obese
patients and its influence on co-morbidities: T2DM, hy-
pertension, sleep apnea.

MATERIAL AND METHODS

Between 2008 and 2014, 89 obese patients were
hospitalized in the 1% Department of General and
Endocrinological Surgery, who underwent a proce-
dure for the laparoscopic adjustable gastric banding
LABG. The distribution of gender and age, body mass
and BMI of the operated patients has been analyzed.
The patients underwent a 6-month follow-up during
which the parameters of carbohydrate metabolism (in-
sulin and glucose concentration as well as HOMA-IR
index) and lipid parameters, as well as alanine and as-
partate aminotransferase levels have been examined.
The incidence of co-morbidities before and 6 months
after the surgery has also been examined.

Statistical analysis was performed using Statis-
tica 6.0 software for Windows. All values were given
as mean = SD. The Mann-Whitney test was used for
examining the differences between preoperative and
postoperative values. The value p < 0.05 was consid-
ered to be significant.

RESULTS

In a group of hospitalized obese patients were
31 men and 58 women. The mean body mass before
surgery was 123 kg, and BMI 43.2 kg/m? (tab. 1).

Tab. 1. Characteristics of examined group (mean * standard
deviation)

Criteria n =89
Men/women [%] 31 (35%)/58 (65%)
Age men/women [years] 37/41
Body mass [kg] 123 = 11.3
BMI [kg/m?] 43.20 =+ 3.40 kg/m?

In the 6-month follow-up of patients after LABG,
a gradual decrease in body weight and BMI has been
observed. Decrease in insulin levels in the following
months after the surgery has been observed. Glucose
levels as well as HOMA-IR index showed no statistically
significant change (tab. 2).

Tab. 2. Changes in insulin and glucose concentrations as well as in average BMI and HOMA-IR in 6-months follow-up after surgi-

cal treatment (mean + standard deviation)

LAGB cPo':gg:t:a:tii‘t’; 7 days p 1 month p 3 months p 6 months p
BMI (kg/m?) 43.20 += 3.28 40.60 + 3.28 | <0.01 | 37.60 +3.49 | <0.01 | 33.60 =4.25 | <0.01 | 30.80 + 5.30 | < 0.01
Insulin (UU/L) 19.70 + 5.65 1550 £2.85 | <0.05 | 1044 +49 | <0.05| 951265 | <0.01| 89=*0.72 | <0.01
Glucose (mg/dL) 102.92 + 28.70 91.25 + 10.11 NS 94.25 + 6.2 NS 95.80 + 5.83 NS 912+ 1.6 NS
HOMA-IR 6.80 = 1.30 3.83 = 0.41 NS 3.9 +0.82 NS 3.51 = 0.71 NS 3.64 = 0.84 NS
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Tab. 3. Changes in concentrations of total cholesterol and its fractions HDL and LDL as well as triglycerides in 6-months follow-up

after surgical treatment (mean + standard deviation)

LAGB cF:)r::grirr:nttii‘:; 7 days P 1 month P 3 months P 6 months p
(Trz;a/'dﬁ_r)'o'eﬁem' 20840 + 135 | 1842%2123 | NS | 17668 =112 | NS | 1712046 | <001 | 1736732 | <0.01
(Hr%‘/dl_) 437+885 | 31.32+1350 | NS | 3394+565 | NS | 3820+580 | NS | 4494+805 NS
'(‘rag/dl_) 147 +195 | 1365+3875 | NS | 133.85+7.98 | NS | 126 +10.06 | <0.05 | 12277 +325 | <0.05
(ng%csrides 134.45 + 1650 | 118.74 + 2510 | NS | 103.60 + 11.88 | NS | 96.30 + 12.80 | <0.05 | 83.5 = 12.90 | <0.05

Tab. 4. Changes in concentration of alanine and aspartate aminotransferase in 6-months follow-up after surgical treatment (mean

+ standard deviation)

LAGB cl::)r::g:tl;zttli‘:ﬁ\ 7 days p 1 month p 3 months p 6 months p
?r:g:/dL) 4410 £ 15.8 38.2 £ 18.92 NS 255 + 7.1 NS 15.50 = 6.8 NS 18.50 = 3.88 NS
'(Anl;-gr/dL) 39.50 + 21.20 34.80 £ 16.30 | NS 24.8 £ 12.80 NS | 18.80 = 11.25 NS 23.25 + 11.65 NS

During observation of patients after LABG, the lipid
metabolism has been studied. A statistically signifi-
cant decrease in total and LDL-cholesterol and triglyc-
erides levels has been observed. The concentration
of HDL fraction did not change statistically significant-
ly (tab. 3).

There were no significant changes in alanine and
aspartate aminotransferase enzymes concentra-
tions (tab. 4).

Type 2 diabetes was preoperatively diagnosed in
22 patients, hypertension in 35 patients, and sleep ap-
nea in 11 patients. The improvement in type 2 diabe-
tes occurred in 12 patients, in the case of hypertension
in 23 patients an improvement has been observed.
Symptoms of the sleep apnea have been resolved in
3 patients (tab. 5).

Tab. 5. Improvement of co-morbidities in patients after surgical
treatment

Before 6 months
the surgery after the surgery
n % n
Type 2 diabetes 22 24.71 10
Hypertension 35 39.32 12
Sleep apnea syndrome 11 12.35 9

DISCUSSION

Obesity is a serious challenge for many areas of
medicine, not only for bariatric surgery (13). The expe-
rience of our center also showed how serious the prob-
lem of obesity is. Fighting with it is not only a matter of
one or another surgical technique, but also a proper
pre- and post-operative approach. The role of patient
is very important in the treatment process because
the degree of cooperation and commitment depends
largely on the results achieved. In our opinion, the
skills and experience of the surgical team performing
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bariatric procedures have a significant impact on the
results of treatment of obesity.

Obesity is a multifactor disease, therefore, special-
ists in many fields of medicine must be involved in the
treatment of obese patients. In our opinion, the coop-
eration between surgeons and non-surgical specialties
should be beneficial in achieving a mutual aim. These
conclusions are also drawn by others specialists deal-
ing with bariatrics (14).

All bariatric techniques lead to weight loss (15). After
LAGB, most clinical and biochemical parameters are
improved (16). In the case of LAGB, the observations
presented in the literature are already extensive (17).
Most of them present very favorable results for short-
term observation. The most important treatment ef-
fects occur within the first two years of surgery (18),
but LAGB is effective in weight loss even in long-term
studies (19).

The effectiveness in weight loss results from close
observation and post-operative control with regular ad-
justment of the band (20). The best effects after LAGB
are obtained in 40-year-old patients with an initial BMI
of 50 kg/m? (14). Our results are comparable to those
described in the world literature (21, 22).

Diabetes has been a challenge for medicine for
a long time. Bariatric surgery significantly reduces
the symptoms or even leads to complete recovery in
non-insulin-dependent diabetes mellitus in obese pa-
tients (28), the literature reports that LAGB leads to
the recovery and/or improvement of T2DM in 66% and
even in 96% of patients. The effectiveness of LAGB in
pre-diabetic states is underlined (24). Nevertheless,
the mechanisms of T2DM results remain poorly de-
fined, and the impact of individual bariatric procedures
on insulin resistance is unclear (25, 26). There were
no significant differences in EWL between the group
of diabetics and non-diabetics (27). Nevertheless, the
majority of world literature unambiguously specifies
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that the reduction of T2DM symptoms is closely related
to % EWL after bariatric surgery, including LAGB. It has
been proven that patients with T2DM remission had
a greater % EWL than those who did not achieve such
remission (28). Effects on T2DM results, including insu-
lin resistance, have reduced caloric intake and weight
loss (29). Available publications show a significant
EWL (over 50%) and T2DM cure in 61% and hyper-
tension in more than 40% of patients after LAGB (16).
Among 8 diabetics operated on in our Department, in
4 an improvement have been observed, which is 50%.

Insulin resistance can be determined using the
HOMA-IR factor. In a short-term study comparing
11 patients after LAGB and 104 after LRYGB, there
was a reduction in HOMA-IR from 3.6 to 2.3 after an
average follow-up of 162 days, with EWL 24.6% (30).
The concentration of insulin and fasting glucose is
used to determine HOMA-IR. Insulin in our patients
during the entire 6-month follow-up statistically sig-
nificantly decreased. Glucose, in turn, decreased
from pre-operative level approx. 105 mg/dL, to ca.
93 after 6 months. The HOMA-IR coefficient was also
reduced, with the reduction being most visible after
7 days.

Another important component of the metabolic syn-
drome is lipid metabolism, the parameters of which are
also improved after LAGB, and the effect is noticeable
up to 5 years after surgery (31). In our 6-month study,
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