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Introduction

Several conventional and novel methods of bariatric
surgery — termed metabolic surgeries — induce long-term
remission of type 2 diabetes mellitus (T2DM) and dramatically
improve other metabolic abnormalities, such as hyperlipidemia
and hypertension, independent of the patients’ weight
(Buchwald et al., 2004; Cohen et al., 2006; O’Brien et al.,
2006; Lee et al., 2008). Some studies demonstrated that these
metabolic effects are not only attributable to drastic weight loss
and diminished caloric intake, but also to endocrine changes
that result from surgical manipulation of the gastrointestinal
tract (Suter et al., 2009; Thaler and Cummings, 2009).

Duodenal switch has proved to be the most effective
procedure in terms of the long-term weight loss outcome and
comorbidity resolution (Sanchez-Pernaute et al., 2007).
Single-anastomosis duodeno-ileal switch (SADIS) is a
modification of the original biliopancreatic diversion with
duodenal switch (BPDDS) (Sanchez-Pernaute et al., 2010).
Due to its simpler technique and reduced number of
anastomosis, SADIS has shown potentials in bariatric surgery
(Sanchez-Pernaute et al., 2013).

The interest for single-loop techniques is increasing
because of its theoretical advantages on operative time and
postoperative complications. A novel technique combining the
physiological advantages of pylorus preservation and the
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technical benefits of single-loop reconstruction was introduced
into bariatric surgery by Sanchez-Pernaute, who described the
single anastomosis duodeno-ileal bypass with sleeve
gastrectomy (SADI-S) (Sanchez-Pernaute et al., 2007).

This review systematically examines randomized
controlled trials (RCTs) and controlled clinical trials (CCTSs)
that evaluated the role of single anastomosis duodeno-ileal
bypass (SADI) with sleeve gastrectomy on type 2 diabetes
mellitus.
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Aim of the Work

The aim of work is to assess the effect of single
anastomosis duodeno-ileal bypass (SADI) on type 2 dibetes
mellitus patients and the magnitude of their metabolic benefit
from undergoing surgery, to help both surgeons and patients
make their decisions through giving them a realistic and neutral
clearer picture of the expected postoperative outcome.
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Type 2 Diabetes Mellitus

There are two main forms of diabetes (WHO, 1999).
Type 1 diabetes results in insulin deficiency due to
autoimmune-mediated destruction of pancreatic p-cell islets,
and exogenous insulin is essential for survival and prevention
of ketoacidosis. In type 2 diabetes mellitus (T2DM), either
insulin resistance or abnormal insulin secretion may
predominate, and if diet alone or oral hypoglycemic agents is
not enough for control of blood glucose levels, exogenous
insulin may be used. The T2DM accounts for over 90% of all
cases. The prevalence of diabetes increases worldwide both in
developed and in developing nations, and most of the cases are
of T2DM, which is strongly associated with decreased physical
activity and obesity (Zimmet, 1999).

The IDF estimated in 2014 that 387 million people have
diabetes worldwide and that by 2035 this number will rise to 592
million. Of those with diabetes currently, 77% live in low- and
middle-income countries and 179 million are undiagnosed.
These estimates are substantially greater than predicted even a
decade ago, suggesting that the global epidemic is still
progressing. In the United States, the Centers for Disease
Control and Prevention (CDC) estimated in 2014 that 29.1
million people, or 9.3% of the population, had diabetes and that
8.1 million of them (27.8%) were undiagnosed. In 2012, they
estimated based on fasting glucose or hemoglobin A | levels that
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86 million people (37% of adults over age 20) had prediabetes
and thus were at high risk of developing diabetes (CDC, 2014;
Zimmet et al., 2001; Shaw et al., 2010; IDF, 2014).

According to 2014 data, the World Health Organization
(WHO) region with the highest diabetes prevalence, 13.7%, is
the Eastern Mediterranean Region, where Egypt resides. The
diabetes prevalence in all other WHO regions is less than 9%
(WHO 2016). Egypt is 8th of the top 10 countries for the number
of adults with diabetes, and with the current figure of 8.2 million
predicted to double to 16.7 million by 2045, Egypt will climb to
number 6 in the list. Yet the diabetes prevalence figure for Egypt
may be an underestimate (IDF, 2017).

Few studies have examined the prevalence of diabetes in
Egypt. One review of the prevalence of type 2 diabetes in Egypt
relied solely on data published by the International Diabetes
Federation (IDF) (Hegazy et al., 2015), and a population-based
survey conducted in the governorate of Qena (in the south of
Egypt) relied on a screening questionnaire to identify people
with diabetes; blood glucose was evaluated only in “suspected
cases” (Khedr et al., 2016). The reported prevalence of 8.99% in
this population is therefore questionable and probably well
below the true prevalence. Furthermore, Egypt lacks the
population-based data on diabetes prevalence that are needed to
identify factors related to the development and natural history of
the disease (Diabetes Epidemiology Research, 1987). The lack
of a registration system means that diabetes may be one of the
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most under-estimated public health problems in Egypt and other
low- or middle-income countries (Krall L.P., 1986).

The economic burden of diabetes is enormous. The IDF
estimates that in 2014 diabetes-related health expenditures
amounted to 11% of total health spending on adults (IDF,
2014). The CDC suggests that diabetes costs in the United
States were $245 billion with average expenditures per person,
adjusted for age and gender, 2.3-fold higher than in the non-
diabetic population. The increases in cost are driven by
complications, comorbid conditions, and increasing complexity
of care driving prescription costs and the frequency of visits
(Zhuo et al., 2015).

Considerable information is available on the factors that
are responsible for the development of T2DM (Table 1)
(Zimmet et al., 2001). T2DM is thought to occur in genetically
predisposed persons who are exposed to a series of
environmental influences that precipitate the onset of clinical
disease. The syndrome consists of monogenic and polygenic
forms that can be differentiated both on clinical grounds and in
terms of the genes that are involved in the pathogenesis of these
disorders. T2DM has been viewed in the past as a disorder of
aging, and this remains true today. However, the prevalence of
obesity and T2DM in children has risen dramatically. Recent
reports suggest that as many as 20% to 25% of children in the
United States with newly diagnosed diabetes have non-
immune-mediated forms of the disease (Hamman et al., 2014).
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