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Introduction. Moderate obesity (BMI 30–35 kg/m2) affects 25% of the western population. The role of bariatric surgery in this
context is currently debated, reserved for patientswith comorbidity, as an alternative to conservativemedical treatment.Wedescribe
our experience in moderately obese patients treated with bariatric surgery. Materials and Methods. Between September 2011 and
September 2012, 25 patientswith grade I obesity and comorbidities underwent bariatric surgery: preoperativemeanBMI 33.2 kg/m2,
10 males, mean age 42 years. In presence of type 2 diabetes mellitus (T2DM) (56%), gastric bypass was performed; in cases with
hypertension (64%) and obstructive sleep apnea (OSA) (12%), sleeve gastrectomy was performed. All operations were performed
laparoscopically.Results.Mean follow-upwas 12.4months. A postoperative complication occurred: bleeding from the trocar sitewas
resolved with surgery in local anesthesia. Reduction in average BMI was 6 points, with a value of 27.2 kg/m2. Of the 14 patients with
T2DM, 12 (86%) discontinuedmedical therapy because of a normalization of glycemia. Of the 16 patients with arterial hypertension,
14 (87%) showed remission and 2 (13%) improvement. Complete remission was observed in patients with OSAS. Conclusions. The
results of our study support the validity of bariatric surgery in patients with BMI 30–35 kg/m2. Our opinion is that, in the future,
bariatric surgery could be successful in selected cases of moderately obese patients.

1. Introduction

Obesity is a world epidemic with remarkable sanitary, social,
and economic consequences. Clinically, severe or morbid
obesity is defined as values of BMI in the Class III (BMI ≥
40 kg/m2) andClass II (35≤BMI≥ 39.9 kg/m2 in the presence
of comorbidities). Obesity is associated with an increased
hazard ratio for all-cause mortality [1], as well as significant
comorbidity [2].

According to different studies, 25% of the western popu-
lation is affected by some degree of obesity that can be defined
as moderate or Class I obesity (BMI between 30–35 kg/m2).
According to the literature, also patients with Class I obesity
have a definite risk of significant comorbidity, such as diabetes
mellitus, hypertension, dyslipidemia, obstructive sleep apnea
syndrome, and mortality [3]. Other studies suggest that the
clinical picture of patients affected by Class I obesity can be

improved aswell as in patients with severe obesity by bariatric
surgery, with weight loss and resolution of comorbidities.

The present prospective study aimed to investigate the
improvements or remission of type II diabetes, hypertension,
and obstructive sleep apnea in a series of class I obese patients
submitted to a bariatric surgical procedure at our institution
[4].

2. Material and Methods

From September 2011 to September 2012, 25 patients affected
byClass I obesity with associated comorbidities were enrolled
in the study and submitted to bariatric surgery. The study
group consisted of 15 women and 10 men with mean age of
42.2 years (range, from 28 to 59 years) and a mean BMI of
33.2 kg/m2 (range, from 30 to 35 kg/m2). Of the 25 patients,
14 (56%) had type II diabetes, 16 (64%) had hypertension, 3
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Table 1: BMI and comorbidities after bariatric surgery.

At baseline Postoperative
Mean BMI 33.2 kg/m2 27.2 kg/m2

Diabetes 14 pz (56%) 2 pz (4%)
Hypertension 16 pz (64%) 2 pz (4%)
OSAS 3 pz (12%) 0 (100%)

(12%) had obstructive sleep apnea syndrome (OSAS), with 8
patients with multiple comorbidities.

All patients were studied preoperatively with a multi-
disciplinary workup including selected counselling (surgery,
psychiatry, nutrition, and anesthesiology), gastrointestinal
endoscopy, and complete performance status evaluation. All
patients were well informed about the surgical procedure
offered (potential advantages, cost-benefit ratio, and post-
operative complications or side effects). Roux-en-Y Gastric
Bypass (RYGB) was preferentially performed in 14 (56%)
patients with T2DM. In the remaining patients, we decided
to perform sleeve gastrectomy (SG). All the procedures were
performed laparoscopically. In case of SG, a 36 French oro-
gastric tube was routinely used with reinforcement of the
shears with matrix of thrombin and fibrin glue; in the other
surgical procedures (RYGB), the usual surgical techniquewas
performed, with the creation of a small 15–30 cm3 proximal
gastric pouch. The jejunum was transected at 50 cm distal to
the ligament of Treitz to create the biliopancreatic limb. The
distal jejunumwas anastomosed to the gastric pouch, and the
biliopancreatic limb was anastomosed to the alimentary limb
100 cm below the gastrojejunostomy.

A swallow test with gastrografin was performed on the
first postoperative day and a liquid diet was immediately
started. Patients were discharged as soon as they could
walk, drink, and be free of significant clinical complications.
Patients were given a liquid diet for two weeks and followed
up in our outpatient clinic for one year.

3. Results

Mean postoperative follow-up was 12.4 months (range from
7 to 19 months). We had a single episode of postoperative
hemorrhage at the trocar site that was treated by surgical
ligation of the arterial vessel of the abdominalwall.MeanBMI
reduction after surgery at 12-month distance was 6 kg/m2
with an average value of 27.2 kg/m2 (range from 24.6 to
28.8 kg/m2). Of the 14 diabetic patients, 12 (86%) had com-
plete remission (discontinuation of drug therapy and normal-
ization of glycemic blood values). An improvement was seen
in 2 of the 16 hypertensive patients, with a complete resolution
in all the others. Obstructive sleep apnea was resolved in all 3
patients. The results are shown in Table 1.

4. Discussion

Traditional bariatric surgery guidelines, approved in 1991
by the National Institute of Health in USA [5], did not
include moderate obesity or Class I obesity (BMI from

30.0 to 34.9 kg/m2) as an indication to surgery, excluding a
large amount of obese patients (approximately 25%) from an
effective therapeutic approach. Unfortunately, in this group
of moderately obese patients (MOB) the risk of associ-
ated metabolic and cardiovascular disease is consistent [6]:
even mortality is high and correspondent life expectancy is
reduced.

Updated guidelines were developed in 2013 by the Amer-
ican Association Of Clinical Endocrinologists, the Obesity
Society, and theAmerican Society forMetabolic andBariatric
Surgery [2]. In this extensive evidence-based review, 74
recommendations about bariatric surgery were provided.
Main topics included the role of sleeve gastrectomy, bariatric
surgery in patients with Type II Diabetes, copper deficiency,
informed consent, behavioral issues, and bariatric surgery for
patients with mild obesity. As for the latter, there is emerging
data supporting the following concept: patients with BMI of
30–34.9 kg/m2 with diabetes ormetabolic syndromemay also
be offered a bariatric procedure, although current evidence is
limited by the number of subjects studied and lack of long-
term data demonstrating net benefit. There is insufficient
evidence for recommending a bariatric surgical procedure
specifically for glycemic control alone, lipid lowering alone,
or cardiovascular disease risk reduction alone, independent
of BMI criteria [1, 7].

A recent systematic review [4] assessed the association
between bariatric surgery versus nonsurgical treatment and
weight loss and glycemic control among patients with dia-
betes and BMI of 30 to 35 kg/m2. The authors conclude that
bariatric surgery in this setting produces greater short-term
weight loss and better intermediate glucose outcomes. Even
in this paper the authors state that the evidence about the
appropriate use of bariatric surgery in this population is
insufficient and more data are needed.

For this, reason, we believe that our series is important
because it is based on a prospective study inmoderately obese
patients with different comorbidities (not only diabetes)
submitted to bariatric surgery. This approach, in our study,
was feasible and safe.

Short-term efficacy of Laparoscopic Adjustable Gastric
Banding (LAGB) in mild to moderate obesity and type 2 dia-
betes with Class I obesity has been demonstrated in clinical
studies [6, 8–10], leading the Food and Drug Administration
to approve the use of this procedure for patients with a BMI
of 30 to 35 kg/m2 with type 2 diabetes or other obesity-related
comorbidities [11].The purpose of our studywas then focused
on the use of more effective procedures (SG and RYGB) in
this patient population, following some pioneer study already
described in the literature.

In particular, reported studies suggest that surgical
bariatric procedures (LAGB, RYGB, and/or SG)might be use-
ful in moderately obese patients with severe comorbidities,
in terms of weight loss and resolution of cardiovascular or
metabolic comorbidities, with particular attention to type 2
diabetes mellitus (T2DM).

A recentmeta-analysis [12] reviews 16 different retrospec-
tive clinical investigations (343 patients) focused on mod-
erate obesity and T2DM. Patients were offered different
types of bariatric surgery procedures. The meta-analysis
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concluded that bariatric surgical procedures performed in
these patients definitely improved or normalized glycemic
control in T2DM patients after 6 months, prior to weight
loss with a very low postoperative morbidity rate (0.29%).
Interestingly, according to this meta-analysis, these patients
showed a good postoperative glycemic control (fasting and
postprandial) immediately after surgery: the authors of this
study concluded that this shocking result was obtained not
because of weight loss but only because of the drastic change
in the anatomy of the upper digestive tract determined
by the bariatric surgical procedure, mainly related to the
modified physiopathology of the intestinal hormonal and
neurotransmitter homeostasis.

In 2010, Diabetic Surgery Summit (DSS) approved
bariatric surgery as an alternative to achieve optimal and
quick glycemic control inmoderately obese patients, whereas
other conservative medical options showed to be ineffec-
tive [13]. Historically, medical literature showed dramatic
improvement in fasting and postprandial glycemic control
of nonobese patients that underwent different upper gas-
trointestinal surgeries similar to modern bariatric surgery
procedures [12]. In this situations, different surgical proce-
dures addressed to the reconstruction of the digestive GI
tract usually lead to different levels of optimal glycemic
control in diabetic patients (fasting and postprandial). For
example, RYGB procedures are generally associated with a
better glycemic control when compared to gastric restrictive
surgeries like LAGB and/or SG [12].

LAGB is a restrictive minimally invasive bariatric pro-
cedure: its operative mortality is considerably low (0.05%)
and this was the principal reason why LAGB was the first
procedure offered to normoglycemic MOB patients: weight
reduction obtained by LAGBwas very good, not significantly
different from the results obtained in type II and type III
morbidly obese patients (BMI > 35–40 kg/m2).

LAGB, according to Dixon et al. [14] in a randomized
trial, was associated with a definite better glycemic control
compared to conservative medical therapy: remission of type
2 diabetes was achieved by 73% of patients in the surgical
group and 13% in the conventional-therapy group, after 2-
year follow-up. Abbatini et al. [15] reported SG compared to
medical treatment in MOB diabetic patients and observed a
complete remission of T2DM in 88.8% of patients submitted
to SG versus 0% in medical therapy group. Cohen et al. [16]
reported a similar rate (90%) of glycemic normalization in
MOB patients that underwent RYGB.

In a recent study, Choi et al. [17] investigated the use of
LAGB in 66 Class I obese patients compared to 438 severe
obese patients: the mean percentage of excess weight loss was
20.3% ± 9.0%, 28.5% ± 14.0%, 44.7% ± 19.3%, and 42.2%
± 33.7% at 3, 6, 12, and 18 months, respectively. This was
not significantly different from the excess weight loss in the
control group, except for at 12 months. Both groups showed
similar improvement of most comorbidities. Both groups of
patients showed similar postoperative improvement in asso-
ciated cardiovascular and metabolic comorbidities: overall
postoperative morbidity rate was 6% in Class I obese patients
(4 patients experienced slippages of the banding (2), banding

erosion (1), and port seroma (1)). No mortality was observed
in both groups.

Previously, Parikh et al. [6], between 1998 and 2004,
enrolled 93 moderately obese patients (mean BMI of 32.7 kg/
m2) and submitted them to LAGB. Of the 93 patients (76
women and 17 men), 42 (45%) had comorbidities (T2DM,
HBP, OSAS, and Chronic Obstructive Pulmonary Disease
(COPD)). At three years distance, postoperative BMI reached
a mean value of 27.6 kg/m2 and most of the associated preop-
erative comorbidities disappeared or showed a considerable
remission/improvement, 88% approximately. Interestingly, in
this study no postoperative mortality was observed.

All these studies point out that normalization of glycemic
control in MOB patients is probably independent from
weight loss, being more often correlated to the surgically
induced modification of secretion of upper digestive GI reg-
ulatory hormones [18].

Laparoscopic Sleeve Gastrectomy (SG) is usually offered
to severely obese patients in different clinical trials and
it showed considerable clinical advantages if compared to
LAGB. In MOB patients, on the other hand, SG is rarely
offered in the literature. Excellent preliminary results on the
first 23 patients, in a trial of 79 patients submitted to of
SG beginning from April 2007, with a mean follow-up of 6
months, have been reported by a Swedish study [19]. The
percentage of excess weight loss, after only 6 months from
the intervention, has been of 100%, with a reduction of the
BMI, from an initial mean value of 33.8 kg/m2 (range 30.8–
35.0 kg/m2), to 25 kg/m2 (range 20–29). Furthermore, asso-
ciated metabolic and cardiovascular comorbidities showed a
considerable remission or resolution. Unfortunately, in this
study twomajor postoperative bleeding episodes and anasto-
motic leak in the upper portion of the gastric tube requiring
a stenting procedure were postoperatively observed. Minor
postoperative complications, usually self limiting, were per-
sistent incisional scar pain (1) andminor abdominal bleeding
not requiring reoperative surgical procedure (1). No postop-
erative thromboembolism and mortality were observed.

Then, bariatric surgery in MOB might be associated
with significant advantages in terms of cost-effectiveness
especially during a long term period of observational follow-
up.

A recent investigation, [20] conducted by Southampton
Health Technology Assessments Centre SHTAC, has eval-
uated cost-effectiveness of bariatric surgery (laparoscopic
gastric banding) in patients affected by moderate obesity,
comparing these results to the conservative dietologic medi-
cal approach. This study involved two different clinical trials
and it clearly demonstrated a superiority of laparoscopic
gastric banding in terms of weight reduction in comparison
with conservativemedical therapy. In this study, surgery, even
if apparently more expensive in the short term than conser-
vative medical therapy, was definitely more promising and
effective in themediumand long-termperiodmainly because
of the cost reduction of medical therapy of comorbidities.

All patients in our study experienced a safe postoperative
period and a good weight loss over a 1-year follow-up. Most
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of them are now free from medical therapy and still losing a
certain amount of weight.

5. Conclusions

The results of our study, although initial and limited by the
small number of patients, seem to confirm the feasibility and
safety of bariatric surgical procedures in MOB with a BMI
of 30–35 kg/m2. A larger number of patients are needed in
the future as well as clinical prospective studies with well-
designed end points in terms of associated metabolic and
cardiovascular comorbidities and life expectancy.

Important questions that still need to be answered regard
failure of normalization of the glycemic control (fasting and
postprandial) in a residual but persistent subset of patients
and optimal timing of the surgical bariatric procedure offered
to MOB patients.

In our opinion, bariatric surgery, either restrictive (lapar-
oscopic SG) or malabsorptive (RYGB), might be successfully
proposed in moderate or Class I properly selected patients,
considering the high failure rate of the conservative medical
therapy in these settings.

References

[1] A. Berrington de Gonzales, P. Hartge, J. R. Cerhan et al., “Body
mass index andmortality among 1. 46million white adults,”The
New England Journal of Medicine, vol. 363, pp. 2211–2219, 2010,
Erratum in The New England Journal of Medicine, vol. 365, p.
869, 2011.

[2] J. Mechanick, A. Youdim, D. B. Jones et al., “Clinical practice
guidelines for the perioperative nutritional, metabolic, and
nonsurgical support of the bariatric surgery patient. 2013
update: cosponsored by American Association of Clinical
Endocrinologists, the Obesity Society, and American Society
for Metabolic and Bariatric Surgery,” Endocrine Practice, vol. 19,
no. 2, pp. 337–372, 2013.

[3] M. Flegal, B. K. Kit, OrpamaH, and B. I. Grandbard, “Associ-
ation of all cause mortlity with overweight and obesity using
standard body mass index categories: a systematic review and
meta-analysis,” Journal of the AmericanMedical Association, vol.
309, no. 1, pp. 71–82, 2013.

[4] M. Maggard-Gibbons, M. Maglione, M. Livhits et al., “Bariatric
surgery for weight loss and glycemic control in nonmorbidly
obese adults with diabetes: a systematic review,” Journal of the
American Medical Association, vol. 309, no. 21, pp. 2274–2275,
2013.

[5] American College of Physicians, “NIH conference. Gastroin-
testinal surgery for severe obesity. Consensus development
conference panel,”Annals of InternalMedicine, vol. 115, pp. 956–
961, 1991.

[6] M. Parikh, J. Duncombe, and G. A. Fielding, “Laparoscopic
adjustable gastric banding for patients with body mass index of
35 kg/m2 ,” Surgery for Obesity and Related Diseases, vol. 2, no.
5, pp. 518–522, 2006.

[7] J. I. Mechanick, A. J. Garbr, Y. Handelsman et al., “American
association of clinical endocrinologists (AACE) position paper
on obesity and obesitymedicine,” Endocrine Practice, vol. 18, pp.
642–648, 2012.

[8] P. E. O’Brien, J. B. Dixon, C. Laurie et al., “Treatment of mild
to moderate obesity with laparoscopic adjustable gastric or
an intensive medical program: a randomized trial,” Annals of
Internal Medicine, vol. 2, pp. 518–522, 2006.

[9] S. Sultan, M. Parikh, H. Youn, M. Kurian, G. Fielding, and C.
Ren, “Early U.S. outcomes after laparoscopic adjustable gastric
banding in patients with a body mass index less than 35 kg/m2
,” Surgical Endoscopy and Other Interventional Techniques, vol.
23, no. 7, pp. 1569–1573, 2009.

[10] L. Angrisani, F. Favretti, F. Furbetta et al., “Italian group for Lap-
Band System: results of multicenter study on patients with BMI
≤35 kg/m2 ,” Obesity Surgery, vol. 14, no. 3, pp. 415–418, 2004.

[11] U. S. Food and Drugs dminastration, “FDA expands use of
banding system for weight loss,” http://www.fda.gov/NewsEv-
ents/Newsroom/PressAnnouncements/ucm245617.htm.

[12] M. Fried, G. Ribaric, J. N. Buchwald, S. Svacina, K. Dolezalova,
and N. Scopinaro, “Metabolic surgery for the treatment of type
2 diabetes in patients with BMI<35 kg/m2: an integrative review
of early studies,” Obesity Surgery, vol. 20, no. 6, pp. 776–790,
2010.

[13] F. Rubino, L. M. Kaplan, P. R. Schauer, and D. E. Cummings,
“The diabetes surgery summit consensus conference: recom-
mendations for the evaluation and use of gastrointestinal
surgery to treat type 2 diabetes mellitus,” Annals of Surgery, vol.
251, no. 3, pp. 399–405, 2010.

[14] J. B. Dixon, P. E. O’Brien, J. Playfair et al., “Adjustable gas-
tric banding and conventional therapy for type 2 diabetes: a
randomized controlled trial,” Journal of the American Medical
Association, vol. 299, no. 3, pp. 316–323, 2008.

[15] F. Abbatini, D. Capoccia, G. Casella, F. Coccia, F. Leonetti,
and N. Basso, “Type 2 diabetes in obese patients with body
mass index of 3035 kg/m2: sleeve gastrectomy versus medical
treatment,” Surgery for Obesity and Related Diseases, vol. 8, no.
1, pp. 20–24, 2012.

[16] R. Cohen, J. S. Pinheiro, and J. L. Correa, “Laparoscopic Roux-
en-Y gastric bypass for BMI<35kg/m2: a tailored approach,”
Surgery for Obesity and Related Diseases, vol. 2, pp. 401–404,
2006.

[17] J. Choi, M. Digiorgi, L. Milone et al., “Outcomes of laparoscopic
adjustable gastric banding in patients with low body mass
index,” Surgery for Obesity and Related Diseases, vol. 6, no. 4,
pp. 367–371, 2010.

[18] P. R. Schauer, B. Burguera, S. Ikramuddin et al., “Effect of
laparoscopic Roux-En Y gastric bypass on type 2 diabetes
mellitus,” Annals of Surgery, vol. 238, no. 4, pp. 467–485, 2003.
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