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Abstract: Background. Obesity is a prevalent condition associated with various comorbidities,
impacting mortality, fertility, and quality of life. Its relationship with type 2 diabetes mellitus (DMII)
is well established, with nearly 44% prevalence. Bariatric surgery has proven crucial for treating
both obesity and DMII. The comparison between surgical techniques, such as sleeve gastrectomy
(SG) and one anastomosis gastric bypass (OAGB), remains controversial in terms of glycemic control
efficacy. This retrospective study aimed to assess DMII remission efficacy between SG and OAGB
after 36 months. Methods. From January 2016 to September 2020, 201 patients who underwent
SG and OAGB for morbid obesity associated with DMII were accurately followed-up with for 36
months, focusing on %HbA1lc, DMII remission, anthropometric results, and nutrient deficiency.
Results. Although DMII remission did not exhibit statistical significance between the groups (82%
vs. 93%, SG vs. OAGB, p = 0.051), OAGB demonstrated a more robust association with glycemic
control (Odds Ratio 0.51) throughout the entire follow-up and yielded superior anthropometric
outcomes. Notably, nutrient deficiencies, excluding cholecalciferol, iron, and riboflavin, did not show
significant intergroup differences. Conclusions. This study contributes valuable insights into the
extended-term efficacy of SG and OAGB in DMII remission. The nuanced findings underscore the
multifaceted nature of metabolic outcomes, suggesting that factors beyond weight loss influence
diabetes resolution. Larger comparative studies are warranted to comprehensively address this issue.

Keywords: one anastomosis gastric bypass; sleeve gastrectomy; type 2 diabetes mellitus; bariatric
procedure

1. Introduction

Obesity is nowadays considered a widespread condition and one of the most in-
vestigated pathologies in modern society, particularly due to its association with several
comorbidities that lead to increased mortality, infertility, and a decline in quality of life.
According to the World Health Organization (WHO), the relationship between obesity and
type 2 diabetes mellitus (DMII) is well established, reaching almost 44%, higher than that in
ischemic heart disease (23%) and certain types of cancers (7-41%) [1-3]. Conversely, about
90% of patients affected by type 2 diabetes are obese [4], and the prevalence of obesity-
related diabetes is expected to reach 300 million by 2025 [5]. The term “Diabesity” has
been coined for most patients with DMII who are overweight or obese, indicating a close

J. Clin. Med. 2024, 13, 899. https:/ /doi.org/10.3390/jcm13030899

https:/ /www.mdpi.com/journal /jem


https://doi.org/10.3390/jcm13030899
https://doi.org/10.3390/jcm13030899
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jcm
https://www.mdpi.com
https://orcid.org/0000-0003-2277-2960
https://orcid.org/0000-0003-4980-0335
https://orcid.org/0000-0001-9974-5106
https://doi.org/10.3390/jcm13030899
https://www.mdpi.com/journal/jcm
https://www.mdpi.com/article/10.3390/jcm13030899?type=check_update&version=1

J. Clin. Med. 2024, 13, 899

20f12

link [6,7]. It has been extensively demonstrated that bariatric surgery treatment is crucial
for both obesity and DMII, mainly due to its long-term efficacy [8]. In the results of the
Swedish Obesity Study (SOS), the bariatric surgery group showed a 72.4% achievement of
diabetes remission at 2 years, compared to the 16.4% in the control group [9]. The second Di-
abetes Surgery Summit (DSS-II) included bariatric/metabolic surgery in global guidelines
as glucose-lowering treatments for patients affected by DMII and obesity [10]. According
to the Italian bariatric surgery guidelines, a bariatric procedure is indicated for individuals
with a body mass index (BMI) over 40 kg/m?, or a BMI > 35 kg/m? combined with several
comorbidities, with a focus on DMII [11]. The regression of diabetes after bariatric surgery
can be attributed to both weight loss-dependent and weight loss-independent mechanisms.
While malabsorptive and mixed procedures induce faster weight loss compared to restric-
tive ones, they also reflect a mode of metabolic adaptation in the long term [12]. Among
the metabolic weight loss-independent mechanisms, improved liver insulin sensitivity,
decreased liver fat content, and higher circulating free bile acids are implicated in liver
gluconeogenesis and glucose hemostasis [13-15]. Excess adipose tissue leads to the down-
regulation of circulating bile acids, particularly valine and leucine, which are involved in
glucose homeostasis. Weight loss is inversely correlated with circulating levels of ghrelin,
which also plays a positive role in glucose homeostasis. Also, incretins are hormones that
play a crucial role in the regulation of blood glucose levels, and their role is particularly
significant in the context of DMIIL. The two main incretins involved in glucose homeostasis
are glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide
(GIP). Individuals with type 2 diabetes often exhibit a diminished incretin effect, meaning
their insulin response to oral glucose is impaired compared to non-diabetic individuals.
Therefore, in the selection of the best surgical option, hormonal pathways should also
be considered. Among the mixed procedures, one anastomosis gastric bypass (OAGB) is
now the third most common procedure worldwide, performed after sleeve gastrectomy
(SG) and Roux-en-Y gastric bypass (RYGB) [16]. A SM-BOSS randomized clinical trial
found no statistically significant difference in glycemic control between sleeve gastrec-
tomy and RYGB [17]. The aim of the current retrospective analysis is to investigate the
efficacy of diabetes remission between sleeve gastrectomy (SG) and OAGB after 36 months
from surgery.

2. Methods
2.1. Study Design

This study is reported according to the STROBE statement for cohort studies [18]. A
retrospective monocentric study was conducted to compare the efficacy of SG vs. OAGB
in the remission of DMII, in patients affected by obesity and diabetes. It was conducted
according to the ethical principles stated in the Declaration of Helsinki. Written informed
consent was obtained from all patients.

2.2. Study Setting and Study Population

From 1 January 2016 to 30 September 2020, all patients who underwent sleeve gastrec-
tomy (SG) and one anastomosis gastric bypass (OAGB) at the Division of General Surgery
of a Teaching Hospital were included in the study. Inclusion criteria were age >16 years,
BMI over 35 kg/m? according to the Societa Italiana di Chirurgia (SICOB) guidelines, and
type 2 diabetes mellitus (DMII) with at least one antidiabetic agent [11]. Exclusion criteria
were patients who underwent revisional bariatric surgery, those affected by type I diabetes,
the concomitant presence of neoplasms, psychiatric diseases, or alcoholic dependence, drug
addiction, pregnancy, and inability to adequately participate in the follow-up program.

All patients underwent a routine preoperative clinical and instrumental diagnostic
assessment, including anamnestic data collection, blood exams, ECG, cardiologic, anes-
thesiologic, and psychiatric evaluations, thoracic X-ray, pneumologist evaluation with
spirometry, upper endoscopy (EGDS), complete abdomen and thyroid ultrasound, lower
limb Doppler ultrasound, and nutritionist counseling. After the referral for surgery, each
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patient received a detailed explanation of the procedure from the medical staff and had to
sign a personalized informed consent form. All operations were performed by the same
experienced surgeons with over 250 bariatric procedures. Clinical data were collected in an
electronic database and retrospectively analyzed.

Patients who underwent sleeve gastrectomy were assigned to Group A, while those
who underwent one anastomosis gastric bypass were assigned to Group B. Both groups’
data were compared pre- and post-operatively regarding diabetes outcomes in terms of
HbA1c% and antidiabetic agents.

2.3. Surgical Technique
2.3.1. One Anastomosis Gastric Bypass

Pneumoperitoneum was established using a standard Visiport technique (Medtronic
Inc., Dublin, Ireland) at the Palmer site, with an optical insertion of a 12 mm supraumbilical
port (10-15 cm from the umbilicus). Two additional 15 mm ports and one 12 mm port were
placed in the upper abdomen, respectively in the left and right hypochondrium, as working
ports. A subxiphoid track was created using a 5 mm port for liver retractor placement. A
long, narrow gastric pouch was designed starting from beyond the crow’s foot to just lateral
to the angle of His over a 36 Fr orogastric tube using a 60 mm Echelon flex® (Ethicon Inc.,
Raritan, NJ, USA). When a hiatal hernia was present, a posterior hiatoplasty was performed
using two or three non-absorbable stitches. The total count of the bowel length was not
routinely performed. Gastrojejunostomy was then performed between 180 cm distally to
the ligament of Treitz using a 60 mm Echelon flex® (Ethicon Inc., Raritan, NJ, USA) linear
stapler followed by stapler entry closure, as reported in our previous experiences [19,20].
There was no difference in the fashion of the gastrojejunostomy among the patients. An
endoscopic leak and patency test were performed at the end of the procedure. One drain
was positioned in the splenic site. Patients were advised to take lansoprazole 30 mg daily
for 6 months. They were further recommended to take a multivitamin/mineral tablet
(Bariatrifast®, Bio Italia S.r.l., Rome, Italy) and receive vitamin B12 injections every three
months for the rest of their life.

2.3.2. Sleeve Gastrectomy

The procedure began with a dissection of the greater omentum perpendicularly to
the incisura angularis alongside the greater gastric curvature. Starting from this point,
the greater curvature was divided upward, and the dissection was concluded once the
fundus was entirely detached. Gastric transection began 5-6 cm from the pylorus and
was extended until 2 cm from the angle of His over a 36 Fr orogastric tube using a 60 mm
Echelon flex® (Ethicon Inc., Raritan, NJ, USA). Attention was given to achieving a regular
shape and avoiding an excessive narrowing of the gastric lumen at the incisura angularis
while ensuring the complete removal of the posterior fundus. The stapler line was routinely
reinforced using an oversewing running suture. Intraoperative endoscopy double-checked
intraluminal bleeding and assessed the size and integrity of the stapler line. Patients were
advised to take lansoprazole 30 mg daily for 6 months and a multivitamin/mineral tablet
(Bariatrifast ®, Bio Italia S.r.1., Rome, Italy) for almost 6 months.

2.4. Outcome Measures

The postoperative follow-up comprised several appointments for clinical evaluation.
Specifically, from their initial appointment, anthropometric parameters were recorded, in-
cluding BMI (in kg/m?), mean weight (in kg), the percentage of excess weight loss (%EWL),
and the percentage of total weight loss (%TWL) from the preoperative baseline. These
evaluations were performed at 6, 12, 24, and 36 months. Additionally, blood investigations
for nutritional status (vitamin D3, iron and ferritin, B12 vitamin, total protein, hypoalbu-
minemia) and %HbAlc were conducted. DMII" remission was defined by the presence of
an HbAlc < 6.0% for at least 1 year without anti-diabetes medications [21]. Oral interviews



J. Clin. Med. 2024, 13, 899

40f12

were also conducted during the clinical outpatient assessments to evaluate the number of
oral antidiabetic agents taken.

Consistent with general management, all postoperative tests and procedures were
provided free of charge. Follow-ups were completed for all patients in September 2023 for
subsequent data analysis.

2.5. Study Outcomes

The primary outcome was the remission of DMII at 36 months of follow-up in patients
who underwent SG and OAGB. The secondary outcome was the evaluation of anthropo-
metric features and nutrient deficiencies in patients who underwent SG and OAGB after
36 months of follow-up.

2.6. Statistical Analysis

The population was divided into 2 groups, patients who underwent SG and patients
who underwent OAGB. Data were described according to each variable type. Continuous
variables were expressed as the mean with its standard deviation (SD). Frequencies were
used for categorical variables. p-values below 0.05 were considered significant. Stata 16
(StataCorp, College Station, TX, USA) was utilized for all statistical analyses. To evaluate
the association between DMII” remission with the surgical procedure, Odds Ratio (OR)
analysis was performed at the maximum follow-up.

3. Results
3.1. Study Population

From 1 January 2016 to 30 September 2020, of the 469 patients referred for severe
obesity, 416 met the SICOB criteria and received bariatric surgery treatment, while DMII
was present in 201 cases. One hundred and thirty-seven patients underwent laparoscopic
SG (Group A), while 64 received OAGB (Group B). In the considered population of the
2011 patients included in the study, 111 were males (55.2%) and 90 were females (44.8%),
with a mean age of 39.3 & 5.3 years and a mean BMI of 46.8 + 3.7 kg/m?, excess body
weight (EBW) 67.4 £ 20.9 kg. Baseline demographic and pathological findings are detailed
in Table 1. The mean follow-up was 39.4 £ 2.2 months.

Table 1. Obese DMII patients” demographics and preoperative anthropometric value characteristics.

Group A (SG) Group B (OAGB)

137 pts 64 pts P
Gender (Male/Female) 76/61 (55.5%/44.5%) 35/29 (55%/45%) 0.196 **
Age (Years) ° 389+4.6 40.1+£51 0.518 *
ASA I-1I/11-1V 58/79 (42.4-57.6%) 24/40 (37.5-62.5%) 0.515 **
BMI (kg/m?) ° 46.2 £ 3.6 471+23 0.438 *
Weight (kg) ° 135.6 £+ 20.7 1371+ 214 0.078 *
EBW (kg) ° 66.5 £ 21.3 68.1 +28.7 0.364 *
Hypertension 59 (43.1%) 31 (48.4%) 0.475 **
Dyslipidemia 79 (57.6%) 38 (59.7%) 0.818 **
Chronic obstructive pulmonary disease 21 (15.3%) 11 (17.2%) 0.737 **
Cerebrovascular Disease 10 (7.4%) 5 (8%) 0.897 **
Smoking 59 (43.1%) 26 (41.3%) 0.744 **
Antiplatelets/ Anticoagulation 19 (13.9%) 9 (13.7%) 0.970 **
Coronary artery disease 24 (17.5%) 12 (19.5%) 0.832 **
DMII-positive familial history 92 (67.1%) 41 (64.2%) 0.519 **
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Table 1. Cont.

Group A (SG) Group B (OAGB)

137 pts 64 pts P
Age at diagnosis (Years) ° 402+ 6.7 414+£71 0.478 *
Diabetes history (Months) © 64.9 +50.3 66.1 +43.3 0.312*
IDDM 34 (24.6%) 12 (19.6%) 0.340 **
1 Antidiabetic agent 87 (63.5%) 36 (56.2%) 0.325 **
2 Antidiabetic agents 39 (28.4%) 20 (31.3%) 0.686 **
3 Antidiabetic agents 11 (8.1%) 8 (12.5%) 0.312 **
Preoperative %Hb1AC ° 77 16 79+18 0.163 *

Values are expressed as the number of cases or mean =+ standard deviation °. DMII—type 2 diabetes mellitus,
SG—sleeve gastrectomy, OAGB—one anastomosis gastric bypass, EBW—excess body weight, BMI—body mass
index, IDDM—insulin-dependent diabetes mellitus, %HbAlc—percentage of glycated hemoglobin. * Unpaired
t-test, ** Fisher’s exact test.

By the follow-up, 9 patients (6.6%) in Group A and 7 patients (10.9%) in Group B were
excluded from the analysis. In detail, in Group A, 3 (2.2%) underwent a further abdominal
surgical procedure, and 6 (4.4%) missed the follow-up. In Group B, 1 (1.6%) underwent a
further abdominal surgical procedure, and 6 (9.3%) missed the follow-up (Figure 1).

Assessed for eligibility (n =469) ‘

Excluded (7 =268)

+ Inclusion criteria not met (n = 268)
e Bariatric Surgery criteria not met (2 =53)
* Absence of type 2 Diabetes Mellitus
(n =215)

Analyzed (n=201)

[ ey

Allocated to Group A (1= 137) Allocated to Group B (1 = 64)
+ Laparoscopic Sleeve
Gastrectomy

+ Laparoscopic One Anastomosis Gastric

By-pass
l Follow-up J
Lost to follow-up (n = 9) Lost to follow-up (n = 7)
+ Reoperated (n-3) + Reoperated (n=1)
+ Missed Clinical evaluation (7=6) + Missed Clinical evaluation (n=6)

Analysis J

L Y
Analysed for primary outcome (n = 128) Analysed for primary outcome (7 = 57)
¢ Glycemic Evaluation (%HbA Ic) + Glycemic Evaluation (%HbAlc)
+ Number of Antidiabetic Agents ¢ Number of Antidiabetic Agents
Analysed for secondary outcome (1 = 128) Analysed for secondary outcome (2 = 57)
+ Evaluation of Anthropometric outcomes + Evaluation of Anthropometric outcomes
+ Evaluation of Nutritional deficiency + Evaluation of Nutritional deficiency
Compliance with the treatment allocation 93.4% Compliance with the treatment allocation 89.1%

Figure 1. Study flowchart.
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3.2. Primary Outcome

DMII features at 6, 12, 24, and 36 months postoperatively are recorded in Table 2.
Postoperative %Hb1Ac was 7.2 & 1.3 in Group A and 6.9 & 1.5 in Group B (p = 0.023) at
6 months, 6.5 £ 1.4 in Group A and 6.1 & 1.6 in Group B (p = 0.016) at 12 months, 6.2 + 1.3
in Group A and 5.9 % 1.6 in Group B (p = 0.354) at 24 months, and 5.9 £ 1.2 in Group
A and 5.7 £ 1.4 in Group B (p = 0.421) at 36 months. Regarding the antidiabetic agents,
the numbers assumed in Groups A and B at the 36-month follow-up were 0.9 & 0.3 and
0.6 & 0.2, respectively (p = 0.059). In detail, patients who no longer used antidiabetic drugs
by follow-up for the remission of DMII were 61 in Group A and 38 in Group B (p = 0.033) at
6 months, 79 in Group A and 48 in Group B (p = 0.007) at 12 months, 99 in Group A and
51 in Group B (p = 0.090) at 24 months, and 105 in Group A and 53 in Group B (p = 0.051)
at 36 months (Figure 2). The Odds Ratio for evaluating the association between DMII’
remission and the surgical procedure resulted in 0.51 (0.27-0.96, p = 0.03), in favor of OAGB.

Table 2. Postoperative diabetes index at 6, 12, 24, and 36 months in patients who underwent sleeve

gastrectomy and one anastomosis gastric bypass.

GroupA GroupB GroupA GroupB GroupA GroupB GroupA GroupB
133 pts  61pts P 131pts 60 pts P 128 pts 58 pts v 128 pts 57 pts v
6 Months 12 Months 24 Months 36 Months
NXISK‘?OM 13405 11403 0012* 114+05 09+03 0012* 08+05 0602 0064* 09+03 06+02 0.059*
Diabetes’ 61 38 ” 79 48 - 99 51 - 105 53 -
Remission  (45.8%)  (623%) U937 soa%y  @srw) 00 (73w @grow) 000 ®%)  ©3%) 0!
g *3% *% 18 3 *%
1 ADA 43 11 0.039 41 8 0.008 21 4 0.078 1% (au 0081
*3% *3% *% 4 1 *%
2 ADAs 27 9 0.356 10 3 0.502 7 3 0.933 Gow (7% 0%
3% *3% - *% 1 *%
3 ADAs 2 3 0.163 1 1 0.569 1 0.499 08%) 0.503
%HbIAC® 72+13 69+15 0023* 65+14 61+16 0016* 62+13 59+16 0354* 59+£12 57414 0421*%

100

90

80

70

60

50

40

%DMII Remission

30

20

10

Values are expressed as the number of cases or mean + standard deviation °. %HbAlc (%)—percentage of
glycated haemoglobin, ADA—antidiabetic agent. * Unpaired t-test, ** Fisher’s exact test.

6 Months 12 Months 24 Months 36 Months

——S5G OAGB

Figure 2. Type 2 diabetes mellitus (DMII) trend in patients who underwent SG and OAGB during the
entire follow-up period.
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3.3. Secondary Outcome

Anthropometric parameters at 36 months postoperatively are depicted in Table 3 and
were all significantly improved in Group B. In detail, the mean weight was significatively
lower in Group B (88.3 + 8.4 kg vs. 83.5 & 6.2 kg; p = 0.023), and the mean BMI was
also lower in Group B (31.9 & 5.3 vs. 29.2 & 6.9; p = 0.016). Therefore, the mean %EWL
(74.3 £ 13.8 vs. 83.6 + 18.1, p = 0.003) and %TWL (37.9% =+ 14.5 vs. 41.57 £ 12.8, p = 0.002)
were significantly higher in Group B.

Table 3. Anthropometric outcomes after 36 months in patients who underwent sleeve gastrectomy
and one anastomosis gastric bypass.

Group A (SG) Group B (OAGB)
128 pts 57 pts P
Weight (kg) 88.3 £ 8.4 83.5+6.2 0.023 *
BMI (kg/m?) 31.9+53 292 +69 0.016 *
%EWL 74.3 +13.8 83.6 +£18.1 0.003 *
%TWL 379 + 14.5 4157 £12.8 0.002 *

Values are expressed as mean =+ standard deviation. BMI—body mass index, %EWL—percentage of excess weight
loss, %TWL—percentage of total weight loss. * Unpaired t-test.

The incidence of nutrient deficiency at 36 months postoperatively is reported in Table 4,
with cholecalciferol (Vit. D3) (3.9% vs. 12.3%, p = 0.03), iron (9.3% vs. 15.7%, p < 0.001), and
riboflavin (Vit. B2) (2.3% vs. 8.7%, p = 0.043) showing significant differences. For other
parameters, no statistical differences were reported.

Table 4. Frequency of nutrient deficiencies after 36 months in patients who underwent sleeve
gastrectomy and one anastomosis gastric bypass.

Group A (SG) Group B (OAGB)
128 pts 57 pts

Cholecalciferol (Vit. D3) 5(3.9%) 7 (12.3%) 0.03 **
Iron 12 (9.3%) 9 (15.7%) <0.001 **
Cyanocobalamin (Vit. B12) 4 (3.1%) 4 (7.0%) 0.229 **
Total Protein 6 (4.7%) 5 (8.7%) 0.278 **
Hypoalbuminemia 3(2.3%) 3(5.2%) 0.300 **
Folic Acid (Vit. B11) 5(3.9%) 4 (7.0%) 0.363 **
Thiamine (Vit. B1) 6 (4.7%) 4 (7.0%) 0.517 **
Riboflavin (Vit. B2) 3(2.3%) 5(8.7%) 0.043 **
Niacin (Vit. B3) 4 (3.1%) 4 (7.0%) 0.229 **
Acid pantotenic (Vit. B5) 6 (4.7%) 5 (8.7%) 0.278 **
Pyridoxine (Vit. B6) 3(2.3%) 4 (7.0%) 0.124 **
Biotina (Vit. B8) 4 (3.1%) 4 (7.0%) 0.229 **
Iodine 3(2.3%) 2 (3.5%) 0.651 **

Zinco 3(2.3%) 3(5.2%) 0.300 **
Manganese 5(3.9%) 6 (10.5%) 0.078 **
Calcium citrate 6 (4.7%) 7 (12.3%) 0.062 **

** Fisher’s exact test.
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4. Discussion

In the current study, we compared SG and OAGB in terms of their efficacy in diabetes
remission after a 36-month follow-up. The analysis aimed to assess potential connections
between weight loss, diabetes remission, and their respective time trends.

Established metabolic surgical techniques, including RYGB and SG, have proven
effective in ameliorating metabolic disorders and achieving substantial weight loss. Nev-
ertheless, the choice between these procedures remains controversial, as the comparative
efficacy in glycemic control is currently a subject of debate. Mingrone et al. [22] previously
demonstrated the superiority of metabolic surgery (RYGB or biliopancreatic diversion) over
conventional medical therapy for the long-term control of DMIL. However, the mentioned
bariatric procedure (i.e., biliopancreatic diversion) is considered, nowadays, obsolete, with
sleeve gastrectomy (SG) being the most frequent and preferred choice due to its safety and
lower risks [23,24].

Despite having similar surgical risks as RYGB, OAGB was recently considered by
the International Federation for the Surgery of Obesity and Metabolic Disorders (IFSO)
as the main bariatric procedure in terms of weight loss and metabolic advantages [25,26].
However, it should be considered a relatively “novel” procedure in the literature, and only
few studies have analyzed the glycemic trends after OAGB compared to those of restrictive
procedures (i.e., SG). Musella et al. [27] conducted a study comparing 206 patients who
underwent OAGB and SG to evaluate the efficacy of these bariatric surgeries in DMII remis-
sion in morbidly obese patients after a 1-year follow-up. They found a significantly higher
DMII remission rate in OAGB patients compared to SG patients. No correlation was found
between the percentage change vs. baseline HbAlc and BMI reduction for both procedures
(AHDbA1c 0.4 for OAGB; AHbA1c 0.1 for SG). Vrakopoulou et al.’s [28] data also showed
a greater remission of DMII in the OAGB group compared to SG, with 88% of patients
off antidiabetic agents 3 years after surgery, reflecting their status of normoglycemia, in
comparison to a surprising low 35.7% in the SG group. An interesting metanalysis by Ding
et al. on five randomized controlled trials confirmed the abovementioned results, reporting
that the DMII remission of T2DM in the OAGB group was more efficient at 1 year and
5 years along with a lower BMI at 5 years than the SG group [29].

To the best of our knowledge the current study is the first analyzing the DMII trends
after SG and OAGB along with the anthropometric results and the nutrient deficiency
at a 36-month follow-up. Our results confirm a better response for the OAGB group in
terms of HbAlc changes at the 6- and 12-month follow-up. However, a trend reversal
occurred during the extended follow-up; the differences between the SG and OAGB groups
in terms of %HbA1c, number of antidiabetic agents (ADAs), and diabetes remission were
no longer statistically significant at 24 and 36 months. The DMII remission with patients
off antidiabetic agents occurred in 82% of patients in the SG group and 93% of those in the
OAGSB group (p = 0.059). However, the Odds Ratio, considering the entire follow-up length,
attested the superiority of OAGB in terms of DMII” remission (0.51; 0.27-0.96, p = 0.03).
Notably, both procedures seemed effective in the present cohort with a long-standing
history of DMII (64.9 £ 50.3 months vs. 66.1 £ 43.3 months in the SG and OAGB groups,
respectively, p = 0.312). However, in the current retrospective study, it is hard to detail
the pancreas functionality and draw conclusions regarding patients with a deteriorated
pancreas. Also, Shivakumar et al., in their randomized controlled trial on medium-term
results of OAGB vs. SG, reported similar diabetes remission rates in OAGB and SG patients
3 years after surgery (89.13% of OAGB patients and 81.82% of LSG patients) without
reaching a statistically significant difference [30]. Conversely, Kular et al. found better
metabolic strength in the omega gastric bypass/OAGB group. A DMII resolution of 92%
was observed in the MGB group and 81% in the LSG group and a hyperlipidemia remission
of 90% in the MGB group and 72% in the LSG group, after 5 years of follow-up [31].

Regarding the anthropometric outcomes, in terms of the %EWL, our study is consistent
with previous studies reporting results in favor of OAGB [28,29]. The OAGB group, in
fact, achieved a significantly higher %EWL of 83.6 &= 18.1%, whereas the SG group reached
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74.3 £+ 13.8% at 36 months postoperatively (p = 0.03). However, the current findings
between the procedures were more similar, compared to the ones of Vrakopoulou et al. [28],
who reported a significantly higher percentage of excess weight loss (%EWL) for OAGB
(98 £ 29.0%) compared to SG (79.7 £ 14.5%) at 36 months postoperatively.

Considering the inconsistent results reported in the current analysis, with excellent
anthropometric outcomes after OAGB and comparable glycemic control between the two
procedures, it is conceivable to argue that weight loss alone may not be sufficient to induce
metabolic control. Several other factors, as yet unidentified, that influence the glycemic
trend should be investigated.

Regarding nutrient deficiencies, Musella et al. [32] reported early postoperative values
of vitamin D comparable between the SG and gastric bypass (OAGB and RYBP) groups
at 6 months, with no significant difference between the groups. The authors, in particular,
focused on the importance of regular follow-up with correct supplementation in patients
undergoing OAGB to prevent nutrient deficiency. In a previous series by Pizza et al,,
regarding the anthropometric results and the vitamin deficiencies after OAGB performed
with different biliopancreatic limb lengths (150 cm, 180 cm, 200 cm), the authors concluded
that a limb length of 150-180 cm was safe and effective in terms of %EWL and comorbidity
improvement with minimizing malnutrition effects even with a BMI > 50 [19]. Therefore, in
order to achieve an excellent weight loss and comorbidity remission guarantying a low rate
of vitamin deficiencies, in the current series, we opted for a biliopancreatic limb of 180 cm.
Maria-Jose Castro et al. [33] compared SG, RYGB, and OAGB results, finding significant low
iron blood levels only in the SG group at 5 years of follow-up, with no statistically significant
differences in other nutritional deficiencies. In our study, considering only SG and OAGB,
there were no statistically significant differences in nutrient deficiencies between the groups,
except for iron deficiency, riboflavin deficiency, and vitamin D deficiency at 36 months
of follow-up.

In the current series, OAGB appeared to achieve an excellent anthropometric goal but
exhibited similar glycemic control to SG at 36 months. However, despite these outcomes,
and with a lower Odds Ratio in association with DMII, OAGB likely presents more serious
drawbacks that should not be neglected. It is a more complex and technically demanding
procedure than SG, and it may have higher rates of complications, such as leakage and
nutrient deficiency. OAGB also necessitates lifelong supplementation and monitoring of
vitamins and minerals, such as iron, calcium, vitamin B12, and vitamin D, to prevent anemia,
osteoporosis, and neurological disorders [16,25]. Therefore, the decision between SG and
OAGB should be made after a careful evaluation of the benefits and risks of each technique,
as well as the patient’s preferences and expectations. Arguably, SG, considering its diffusion,
reproducibility, and procedural ease, could be viewed as a safe initial approach in obese
patients with diabetes, reserving the possibility of a second surgical look with OAGB
in case of failure. A multidisciplinary approach, involving surgeons, endocrinologists,
nutritionists, psychologists, and other specialists, is recommended to provide optimal care
and follow-up.

The current study has certain limitations in its retrospective design, medium follow-
up, and limited cohort. Nevertheless, despite the relatively modest patient count in this
retrospective analysis, the uniformity in preoperative characteristics and the high rate of
follow-up, encompassing a complete dataset for each patient throughout the 36 months of
follow-up, bestow credibility upon our study.

5. Conclusions

After the previous results in favor of the malabsorptive procedure, our study provides
insights into the comparative effectiveness of SG and OAGB in diabetes remission at
36 months of follow-up. However, the association between DMII remission appeared
stronger with OAGB considering the entire follow-up length (Odds Ratio 0.51). The results
of the primary outcome were not in accordance with the %EWL and BMI rates, which
resulted to be significantly improved in the OAGB group at 36 months of follow-up.
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Arguably, SG, considering its diffusion, reproducibility, and procedural ease, could be
viewed as a safe initial approach in obese patients with diabetes, reserving the possibility
of a second surgical look with OAGB in case of failure. This indicates that weight loss alone
cannot ensure the metabolic goal and that several other factors should be considered and
investigated. Further, larger comparative studies are needed to address this issue.
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