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Abstract
Background: Obesity is established worldwide health problem. One 
of the methods to manage it is bariatric surgery. Our study aim is to 
determine the complications of bariatric surgery at Medina, KFH from 
surgical overview and compare the results with other studies. 
Objectives: To identify the most common health needs indicating 
bariatric surgery and the health impact of these procedures on them. 
And to determine the types of intra and postoperative complications 
can occur due to bariatric surgery.
Methodology: This is an analytical retrospective study of the patients 
who underwent bariatric surgery in KFH, Medina, K.S.A, from 2010- 
2017. Data was gained from the hospital medical records between 8th
– 16th April 2018. It had been typed into an excel 2010 program, and
statistical analysis done by statistical package for the social sciences 
(SPSS v.21) for windows.
Results: 154 patients underwent bariatric surgery in KFH, 78.6% of 
them are female and 21.4% are male. The mean BMI is 49.69 ± 9.386. 
29.9% of them are previously diagnosed with chronic illnesses HTN 
38.7%, DM 30.1%, IHD 2,2%, and others 29.0%. Regarding the type of 
operation gastric sleeve done approximately 96.1%, adjustable gastric 
banding approximately 3.3%, Roux en Y gastric bypass approximately 
0.7%. With 0.0% intraoperative complication and 3.8% postoperative 
complications.
Conclusion:In KFH Medina, bariatric surgery had a good effect on gy-
necological conditions. No mortalities or intraoperative complications. 
We recommend more studies to study the effect of bariatric surgery on 
DM and HTN in Medina in a longer period.
Keywords: Bariatric, surgery, obesity, weight loss, gastric, sleeve, 
bypass
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1 INTRODUCTION

Obesity is a medical term defined as excessive
accumulation and

storage of body fat that may present a risk on
health (1). Generally, people considered obese when
the body mass index (BMI), calculated as a person’s
weight divided by the square of the person’s height,
is over 30 kg/m2, and as overweight within a range of
25–30 kg/m2. Morbid or severe obesity defined as a
BMI ≥40 or ≥35 kg/m2. Some East Asian countries
use lower values (2) , values classification in the
following table.

The epidemic globally estimated as about more than
1 billion adults overweight - at least 300 million of
them clinically obese and it has a main role in the
global burden of chronic disease and disability (3).
WHO data in Saudi Arabia about the prevalence of
obesity is striking; a total percentage of 72.5% of
Saudis are either overweight or obese (4).
The high prevalence of obesity could be associated
with various illnesses and health-related abnormal-
ities like type 2 diabetes, hyperlipidemia, hyper-
tension, obstructive sleep apnea, osteoarthritis and
depression,etc (5, 6).
Dietary and lifestyle changes showed no signifi-
cance in long-term weight loss for morbid obese
persons (7). Thus, bariatric surgery is the best pro-
cedure for the treatment of morbid obesity and its
comorbidities (8, 9).

Bariatric surgery is one of the methods to lose weight
which is a surgical alteration of the stomach or
intestine or both (10) These procedures work by
restricting the amount of food, the stomach can ac-
commodate and accordingly cause malnutrition and
malabsorption. There aremany types of bariatric pro-
cedures performed using minimally invasive tech-
niques such as sleeve gastrectomy, adjustable gastric
band, gastric bypass, and biliopancreatic diversion
with duodenal switch (11).
In the last two decades, bariatric procedures have
gained popularity and extended due to the laparo-
scopic development and the metabolic activity of
the surgical treatment (12). The American Society
for Metabolic and Bariatric Surgery ASMBS es-
timated the number of bariatric surgery in 2015
as 196,000 (13). In Saudi Arabia; it has estimated
that 15,000 bariatric surgeries are performed annu-
ally (14) .
The bariatric operations are comparatively safe, es-
pecially given the large size of the patients as well as
the frequency and seriousness of the comorbidities.
Previous studies showed that bariatric surgery not
only leads to massive and sustained weight loss but
also improves or cures obesity-related comorbidi-
ties (15).
Despite the huge benefits of bariatric surgery, it has
complications as any other surgical intervention. The
complications divided into two groups: short-term
and long-term (16).
The short-term complications depend on the age,
type of procedure, patient risk, and condition, mirror
those after other abdominal operations, i.e. infection,
hemorrhage, anastomotic leaks, obstruction, arrhyth-
mias, and pulmonary emboli. It’s occurring in 5–
10% of the patients (16).
Long-term complications may be striking to those
unfamiliar with bariatric surgery: anastomotic steno-
sis, internal hernias, neuropathies due to nutritional
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deficiencies, and emotional disorders (16).
Previous studies in KSA focused on exploring com-
plications of bariatric surgery. However, there is still
limited information related to the bariatric proce-
dures (17).
Study aim:
Our study aim is to determine the complications
of bariatric surgery at Medina, KFH from surgical
overview and compare the results with other studies.

2 METHODOLOGY:

This study was approved by the Research Ethics
Committee of Taibah
University and King Fahad Hospital in Medina,
K.S.A.
It is an analytical retrospective study, using hospital
database about the patients who underwent bariatric
surgery at King Fahad Hospital in Medina, K.S.A,
from 2010 to 2017.
The period of data collection is between 8th – 16th

April 2018 and our sample size is 154 files after re-
viewing 224 files and applying our exclusion criteria.
All obese patients who underwent bariatric proce-
dures from both genders between the ages of 20
and 60 years. The exclusion criteria were all patients
who are older than 60 years old or younger than 20
and the patients with missed files data, mismatched
diagnosis. The information collected and transmitted
to a data record protocol, created by the authors, with
the following variables: age, gender, preoperative
BMI, patient’s comorbidities, complications which
have been classified into intraoperative and post-
operative complications. The data had been typed
into an Excel 2010 program, and statistical analysis
done by a statistical package for the social sciences
(SPSS v.21) for windows. The Chi-squared test used
to find the difference between the patients who had
postoperative complications and those who didn’t
have postoperative complications, with a confidence
level of 95% (p<0,05).

3 RESULTS:

This section includes the statistical analysis and re-
sults which was
obtained to study health need that indicates bariatric
surgery and its complications.
The study tool:
The questionnaire was the study tool, it was prepared
by the researchers with the help of specialists and
experts in this field, and the questionnaire includes a
part of questions on socio-demographic data as age,
gender, BMI and smoking.
While the second section consisted of many ques-
tions to study the complications of bariatric surgery
occurred.
Statistical methods:
The statistical analysis program (SPSS v.21) has
been used in the study in data entry and analysis, with
the use of necessary statistical methods to achieve the
objectives of the study.

Results:
Table 1 shows that the mean age of participants’
is 34.13 with a standard deviation 9.715, the mean
weight is 131.15 with a standard deviation 24.063,
and the mean height is 160.65 with a standard devi-
ation 11.278 .
For blood pressure, we note that the mean of systolic
pressure of participants’ is 130.6 with a standard
deviation 17.725, and the mean of diastolic pressure
of participants’ is 74.21 with a standard deviation
12.571. The mean BMI of participants’ is 49.69 with
a standard deviation of 9.386.
Their distribution according to gender, 78.6% of
them were female, while 21.4% of them were male.
Their distribution according to smoking, 6.5% of
them smokers, 21.4% are non-smokers and 1.3% are
Ex-smoker.
Table 2 shows the participants’ distribution accord-
ing to ”Associated comorbidity”, where we note
that 70.1% of them are not diagnosed with chronic
diseases, while 29.9% are previously diagnosed.
For those who had associated comorbidity, 30.1%
diagnosed with diabetes mellitus DM, 38.7% diag-
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TABLE 1:

nosed with hypertension HTN, 2.2% diagnosed with
Ischemic heart disease IHD, while 29% diagnosed
with other diseases .
Table 3 shows the participants’ distribution accord-
ing to their types of operations, where we note that
96% of the procedures is ”gastric sleeve”,3.3% of
them is ”Laparoscopic Adjustable Gastric Band (Lab
Band)” and 0.7% of them is ”Gastric Bypass” (open,
laparoscopic and the fobi pouch operation).
Table 4 shows the participants’ distribution accord-
ing to complications occurred during operation, not-
ing that 100% of them hadn’t complications during
the operation.
Table 5 shows the participants’ distribution accord-
ing to complications occurred after the operation,
noting that 96.2% (148 patients) hadn’t complica-
tions after the operation, while 3.8% (6 patients) had
complications occurred after the operation.
Table 6 shows the Chi square test of the differences
in the participants’ distribution according to compli-
cations after the operation with P value (0.000).
Regarding the results of Table 5, the most impor-
tant complications after the operation:

1. Gastric bleeding. Treated conservatively and
went well (1 patient)

2. Wound infection (abdominal pain and fever).
Treated by systemic antibiotic and analgesia (1

patient)

3. Leakage from staples. Treated by gastric stent
(1 patient)

4. Pulmonary embolism. Referred to internal
medicine (1 patient)

5. Pain at wound site treated conservatively and
went well (1 patient)

6. Portal vein thrombosis. Referred to internal
medicine (1 patient)

4 DISCUSSION:

Bariatric surgery is one of the methods used for
weight loss. It is not for
anybody need to lose some weight. This procedure
has its own indication. In our study, the mean age of
participants is 34.13 with 9.715 standard deviations.
Mayo Clinic, Batsis J and Dolkart K (18, 19) studies
conclude that there’s no specific age limit for gastric
bypass surgery and this result agrees with our result
done in King Fahad Hospital.
The mean BMI of participants’ is 49.69 with a
standard deviation of 9.386 so, all participants are
under indication of bariatric surgery as body-mass
index (BMI) >40 kg/m2or with BMI >35 kg/m2 and
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TABLE 2:

TABLE 3:

TABLE 4:

TABLE 5:
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TABLE 6:

one or more significant comorbid conditions (20).
National Institutes of Health mentioned other possi-
ble indications for patients with BMI’s between 35
and 40 include obesity-induced physical problems
interfering with lifestyle e.g., a joint disease treatable
but for the obesity, or body size problems disturbing
or severely interfering with ambulation, family func-
tion, and employment (21).
Our study shows 78.6% of those who included are
women it is going with WHO studies it states that
in all WHO regions women were more likely to be
obese than men (3). 6.5% of participants are known
to be smokers, 1.3% are ex-smokers while 70.8%
are not recorded. It is not fair to comment on the
relationship; we have not enough data. Shadrach D et
al, Beliefs that smoking protects against obesity may
be over-simplistic; especially among younger and
heavier smokers (22) while Gruber Jet all investigate
the issue between smoking and obesity and find
no evidence that reduced smoking leads to weight
gain (23).
There is an association between cardiovascular dis-
ease and obesity, particularly the biological mecha-
nisms linking hypertension and obesity (24, 25).
Comorbidities:
Morbid obesity (BMI > 35kg/m2) is associated with
a lot of health risks.
One of our research questions is ”what are the co-
morbidities associated with obesity and what is the
most common one and are they affected by bariatric
surgery?”. To answer the first half of the ques-
tion, our results revealed that 29.9% of the patients
of King Fahad hospital who underwent bariatric
surgery are diagnosed previously with HTN, DM
either one or both and ischemic heart diseases. Hy-

pertension has the upper hand 38.7% compared to
diabetes mellitus 30.1% and ischemic heart disease
2.2%.
Improvement of obesity-related comorbidities is the
second outcome of bariatric surgery (26). Regard-
ing hypertension, follow up of HTN is a complex
measurement, it needs frequent monitoring and long
term follow up to judge the improvement of the dis-
ease. Remission and relapsing of HTN after bariatric
surgery appears to be related to the aging process,
using of drugs and weight discrepancies either by
decrease or increase in time (27).
We should clarify that recognition of improved pa-
tients’ health done by optimization of metabolic state
criteria in box 1. The achievable goal of bariatric
surgery regarding diabetes is not cured but remis-
sion of diabetes state (28). A study went to com-
pare between bariatric surgery plus medical therapy
and intensive medical therapy alone in treating dia-
betes mellitus and the results revealed that bariatric
surgery significantly achieved better glycemic con-
trol than medical therapy alone (29). Our results
find one patient who achieved good glycemic control
after bariatric surgery without using antidiabetic.
Obesity is a risk factor for ischemic heart diseases,
bariatric surgery was associated with reduced num-
ber of cardiovascular deaths and lower incidence of
cardiovascular events in obese adults (30), but we do
not have statistical results in our study due to the lack
of information regarding this part.
There are many medical conditions that are proved
to have a link with obesity such as PCO (polycys-
tic ovary) and infertility (31). A study found that
bariatric surgery has a good impact on the diagnos-
tic features of many gynecological cases (32). We
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recorded 6 cases of different gynecological diseases,
one of them improved after bariatric surgery, the
others stopped their follow up and no results detected
from them.

In general, many studies went to study the effect
of bariatric surgery on obesity-associated comorbidi-
ties, a meta-analysis done to follow up this effect in
5 years long follow up revealed that the reduction
of blood pressure reached the plateau in 20 months
after surgery and longer time with diabetes mellitus
and hyperlipidemia. Moreover, they found that the
type of procedure has a role in the reduction of these
diseases (33).

Types of procedures:

The most common types of bariatric procedures are
Roux en Y gastric

bypass (RYGB), Adjustable gastric banding (AGB)
and Gastric sleeve (GS)Figure 1.

FIGURE 1:

In our study, we found that at King Fahd Hospital,
The gastric sleeve was used in a high proportion
compared to Roux enY gastric bypass and adjustable
gastric banding. The choice of bariatric procedure
was based on our intuition and the patient’s prefer-
ence. Also, the individualized goals of therapy and
the presence of associated nutritional risks. We can
base our judgment on European Association for En-
doscopic Surgery(EAES) and Society of American
Gastrointestinal and Endoscopic Surgeons (SAGES)
guidelines but there is no definite indication for any
type of surgery, especially in the area of rapidly
appearing new procedures such as mini-gastric by-
pass, the endoscopic bypass systems (34, 35) . Sleeve
gastrectomy and gastric banding are the two most
frequently performed bariatric procedures in Europe.
While the Roux en Y gastric bypass is the most
commonly used in the United States. They are well-
developed and standardized procedures. The main
differences are the reversibility, the need for adjust-
ments, the type of complications and the magnitude
of their outcomes.
The main advantage of AGB surgery is that it is
reversible, and the band can be removed at any time.
It can also be adjusted by injecting more fluid into
the port to tighten it, thus providing more restriction
if needed.
The SG procedure provides good restriction, and by
eliminating the greater curvature and therefore most
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ghrelin-producing cells, it has an influence on the
hunger-satiety axis, though that is irreversible.
In the Roux-en-Y gastric bypass, the surgeon creates
a small pouch at the top of the stomach. This is
greater overall weight loss due to the tighter dietary
restrictions, less caloric absorption, and faster ini-
tial weight loss. Many papers have compared surgi-
cal outcomes between different bariatric procedures;
however, the conclusions were not categorical and
sometimes conflicted. In a cohort study that com-
pared RYGB with AGB in matched patients and fol-
lowed them for 3 years showed superior weight loss
and comorbidity reduction in the RYGB group (36).
In a multicenter study that compared RYGB with
SG, RYGB was associated with greater morbidity;
however, weight loss was comparable at 6,12and 18
months, and remission of type 2 diabetes was more
frequent (37). Given the increasing popularity of SG
over AGB as a restrictive procedure (38).
In a systematic review of randomized controlled
trials, the authors concluded that AGB was not the
most effective bariatric procedure to reduce weight,
compared with the other procedures; nevertheless,
it was associated with fewer early complications, as
well as a shorter operative time and shorter length
of hospital stay. In a meta-analysis, perioperative
complication rates and mortality were higher in the
RYGB group compared to the AGB group. At the
same time, there was better weight loss at 6 months
and 12 months and significantly better comorbidity
resolution in the RYGB group (39).
In general, we can say that our results are consistent
with the results of other studies, that sleeve gas-
trectomy is more beneficial than adjustable gastric
banding and Roux en Y gastric bypass.
Intraoperative complications:
In our study sample, the incidence of intraoperative
complications was 0.00%. Most of the studies in
bariatric surgery complications were focusing on
postoperative complications and only a few studies
focused on the intraoperative complications. In a
very small number of available studies in the subject,
the most common reported intraoperative complica-
tions were bleeds and leaks. We found three studies
reported bleeding with the incidence of 3.93 % and
another four studies reported leakage with incidence

of 4.07% (40). The rate of complications varies
according to many factors such as patient factors,
surgeon experience, and devices malfunction. Surg-
eries which performed by experienced surgeonswere
associated with low rates of complications (41).

In addition, it is related to the type of surgical
approach. For example, the laparoscopic approach
was associated with fewer complications than open
approach (42).
Postoperative complications:
Bariatric operations are being performed at a rapidly
increasing rate and the outcomes are dramatically
improved in the past decade (43) omplications and
mortality have decreased to the extent that the risk-
benefit ratio clearly favors a broader application in
the medically complicated obese population (44)
In our study, the estimated complications rate was
3.8% that is constant with the previous study which
showed 3.8% of patients underwent bariatric surgery
had some complications. These numbers corroborate
those obtained by the American College of Surgeons,
in a publication containing an analysis of a period
of 30 days regarding patients submitted to video-
laparoscopic gastric bypass with complication rate
higher than 3.3% (45)
On the other hand, in randomized controlled trials,
the overall complications rate was 21% that may
differ from the other studies (46). This was based
on the following variables; type of surgery, extremes
of BMI 35 to <45 and >60 kg/m2 and the associated
comorbidities (47).
Our data showed that there is no mortality rate as-
sociated with any type of bariatric surgeries. Chang
et al. found 3% mortality rate after gastric bypass
procedures of 0.38% similarly, death rate found was
0.6% (48).
The main postoperative complications we noted
are gastric bleeding, leakage, wound infection,
pulmonary embolism, portal vein thrombosis and
wound site pain, with an equal rate for each of them
estimated by 0.63%.
Leakage:
An anastomotic leak is a serious life-threatening
problem and can be difficult to diagnose due to
the patient’s size. The incidence of leaks following
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RYGB is 1–5.6% (49). Analgesia, antibiotics, ag-
gressive fluid resuscitation and urgent transfer back 
to the bariatric unit is usually optimum manage-
ment. In a stable patient who is suitable for transfer, 
it is sometimes possible to stent leaks endoscopi-
cally with good results. If symptoms are severe and 
the patient is deteriorating clinically, a laparoscopic 
washout and drain placement may be a temporizing 
measure until definitive bariatric team management 
occurs (50) (51)
In our study, leakage occurred in one patient 0.63%
treated conservatively by a gastric stent.
Pulmonary embolism:
A Postoperative pulmonary embolism is the major 
cause of death in this group. The incidence of pul-
monary embolism is 1–2% in this population, with 
up to 50% of these being fatal at least 1 co-morbidity 
known to increase the risk of postoperative venous 
thromboembolism. 4 comorbidities were common to 
patients: venous stasis disease, BMI ≥ 60, truncal 
obesity, and obesity hypoventilation syndrome/sleep 
apnea syndrome (52, 53)
Pulmonary embolism in our study happened in one
patient 0.63% treated by internal medicine depart-
ment and this result is less than other studies.
Wound problems:
Patients who suffer a wound infection are at high 
risk of developing an incisional hernia, and early, 
aggressive treatment with antibiotic therapy can help 
prevent fascial dehiscence (incidence of 1%). They 
also may present with wound cellulitis and sep-
sis (54, 55) . Pain at wound site after surgery is a 
frequent complaint and often simply the result of 
dietary issues (44)
We have one patient with postoperative wound pain
0.63% treated conservatively by medical treatment
and this agrees with results of other studies.

Gastric bleeding:
Immediate postoperative bleeding is usually from 
staple lines or from poor hemostasis at the time of 
surgery (56). Despite the increased risk of bleeding 
from staple lines or suture holes. Ren et al. reported a 
clinically significant hemorrhage from anastomoses

in 10% of postoperative patients receiving formal 
anticoagulation (57).
We have one patient 0.63% complaining postoper-
atively from gastric bleeding treated conservatively
and this result is less than other studies mostly due to
surgeon experience.
There are many other complications associated with 
bariatric surgery. A common late postoperative com-
plication noted to occur with rapid weight loss from 
bariatric surgery is gallstone formation (44). The 
incidence of developing gallstones after bariatric 
surgery up to 30% (55).
Nutritional deficiencies are less common after SG 
compared with operations that cause more drastic 
diet alterations or involve intestinal bypass; despite 
the lack of a malabsorptive component, deficiencies 
in iron (43%), vitamin D (39%), folic acid (15%), 
vitamin B1 (11%), and vitamin B12 (9%) have been 
observed after Vertical SG. Interestingly, some pa-
tients were noted to have an excess of vitamin A and 
vitamin B6 (58). These types of complications are 
not recorded in our study.

5 CONCLUSION:

Bariatric surgery is a method to lose weight; it be-
comes popular due to the increasing rate of obe-
sity and its comorbidities. These procedures are in-
dicated in morbid obese patients BMI > 40kg/m2

or > 35kg/m2 with significant comorbidity. HTN
is the most common comorbidity associated with
the obesity in the patients who underwent bariatric
surgery in KFH, but the effect of the operation needs
to be studied more in a longer time, in addition,
we found that bariatric surgery has a good effect
on other conditions associated with obesity such as
gynecological diseases.
Fortunately; no mortalities or intraoperative compli-
cations reported during our research period. Some
postoperative complications reported at 3.8% such
as gastric bleeding, infection, leakage from staples,
pulmonary embolism, pain at the wound site, portal
vein thrombosis.
Recommendation:Given the accumulating evi-
dence that bariatric surgery is efficacious inproduc-
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ing significant and durable weight loss with minimal
surgical risks and complications but clearly, there is
a need to do more studies about the effect of bariatric
surgery on DM and HTN in Medina.
Limitations:One of the limitations is that the study
is single centered, so the results could not be gener-
alized which affect the external validity of the study.
The other one is some patients aren’t following up
for their comorbidities at KFH so we couldn’t access
their data and that affected one of our study objec-
tives.
Acknowledgements: We would like to express our
appreciation to all those who provided us the pos-
sibility to complete this article. A special gratitude
we give to our supervisor for his support and help
he gave to us. Also, we thank the head of gen-
eral surgery department in King Fahad Hospital for
giving us the opportunity to do this research and
helped us to find the medical records relevant to our
research.

REFERENCES

1- Keidar A, Hazan D, Sadot E, Kashtan 
H, Wasserberg N. The role of bariatric surgery 
in morbidly obese patients with inflammatory 
bowel disease. Surgery for Obesity and Related 
Diseases. 2015 Feb 28;11(1):132-6.

2- Luppino FS, de Wit LM, Bouvy PF, 
Stijnen T, Cuijpers P, Penninx BW, Zitman FG. 
Overweight, obesity, and depression: a 
systematic review and meta-analysis of 
longitudinal studies. Archives of general 
psychiatry. 2010 Mar 1;67(3):220-9.

3- WHO | Obesity [Internet]. Who.int. 
2018 [cited 27 July 2018]. Available from: 
http://www.who.int/gho/ncd/risk_factors/
obesity_text/en/

4- Algahtani HA, Khan AS, Khan MA, 
Aldarmahi AA, Lodhi Y. Neurological 
complications of bariatric surgery. 
Neurosciences. 2016 Jul;21(3):241.

5- Müller-Riemenschneider F, Reinhold T, 
Berghöfer A, Willich SN. Health-economic 
burden of obesity in Europe. European journal 
of epidemiology. 2008 Aug 1;23(8):499.

7- Miller WC, Koceja DM, Hamilton EJ. A 
meta-analysis of the past 25 years of weight 
loss research using diet, exercise or diet plus 
exercise intervention. International Journal of 
Obesity & Related Metabolic Disorders. 1997 
Oct 1;21(10). 

8- Buchwald H, Avidor Y, Braunwald E, Jensen 
MD, Pories W, Fahrbach K, Schoelles K. 
Bariatric surgery: a systematic review and 
meta-analysis. Jama. 2004 Oct 13;292 (14): 
1724-37.

9- Christou NV, Sampalis JS, Liberman M, 
Look D, Auger S, McLean AP, MacLean LD. 
Surgery decreases long-term mortality, 
morbidity, and health care use in morbidly 
obese patients. Annals of surgery. 2004 
Sep;240(3):416.

10- Bariatric Surgery [Internet]. MSD manuals. 
2018 [cited 28 June 2018]. Available from: 
https://www.msdmanuals.com/professional/
nutritional-disorders/obesity-and-the-metabolic-
syndrome/bariatric-surgery

11- Bariatric Surgery Procedures – ASMBS | 
American Society for Metabolic and Bariatric 
Surgery [Internet]. American Society for 
Metabolic and Bariatric Surgery. 2018 [cited 28 
June 2018]. Available from: https://asmbs.org/
patients/bariatric-surgery-procedures

12-  Ozsoy Z, Demir E. The Evolution of 
Bariatric Surgery Publications and Global 
Productivity: A Bibliometric Analysis. Obesity 
Surgery. 2017 Oct 31:1-3.

13- Ponce J, DeMaria EJ, Nguyen NT, Hutter 
M, Sudan R, Morton JM. American Society for 
Metabolic and Bariatric Surgery estimation of 
bariatric surgery procedures in 2015 and 
surgeon workforce in the United States. Surgery 
for Obesity and Related Diseases. 2016 Nov 
30;12(9):1637-9.

CMRO 03 (11), 758−769 (2020) CURRENT MEDICAL RESEARCH AND OPINION 766

https://dx.doi.org/10.4103/1319-3767.164183
https://dx.doi.org/10.4103/1319-3767.164183
http://dx.doi.org/10.4103/1319-3767.164183
http://dx.doi.org/10.4103/1319-3767.164183
https://dx.doi.org/10.17712/nsj.2016.3.20160039
https://dx.doi.org/10.17712/nsj.2016.3.20160039
http://dx.doi.org/10.17712/nsj.2016.3.20160039
http://dx.doi.org/10.17712/nsj.2016.3.20160039
https://www.mdedge.com/jfponline/article/60355/obesity/what-are-indications-bariatric-surgery
https://www.mdedge.com/jfponline/article/60355/obesity/what-are-indications-bariatric-surgery
https://www.mdedge.com/jfponline/article/60355/obesity/what-are-indications-bariatric-surgery
https://dx.doi.org/10.1016/j.suc.2011.08.003
https://dx.doi.org/10.1016/j.suc.2011.08.003
http://dx.doi.org/10.1016/j.suc.2011.08.003
https://www.msdmanuals.com/professional/nutritional-disorders/obesity-and-the-metabolic-syndrome/bariatric-surgery
https://www.msdmanuals.com/professional/nutritional-disorders/obesity-and-the-metabolic-syndrome/bariatric-surgery
https://www.msdmanuals.com/professional/nutritional-disorders/obesity-and-the-metabolic-syndrome/bariatric-surgery
https://www.msdmanuals.com/professional/nutritional-disorders/obesity-and-the-metabolic-syndrome/bariatric-surgery
https://dx.doi.org/10.1001/archgenpsychiatry.2010.2
https://dx.doi.org/10.1001/archgenpsychiatry.2010.2
http://dx.doi.org/10.1001/archgenpsychiatry.2010.2
https://dx.doi.org/10.4103/2347-2618.184930
https://dx.doi.org/10.4103/2347-2618.184930
http://dx.doi.org/10.4103/2347-2618.184930
http://dx.doi.org/10.4103/2347-2618.184930
https://dx.doi.org/10.1210/jc.2008-1641
https://dx.doi.org/10.1210/jc.2008-1641
http://dx.doi.org/10.1210/jc.2008-1641
https://dx.doi.org/10.1016/j.soard.2014.06.022
https://dx.doi.org/10.1016/j.soard.2014.06.022
http://dx.doi.org/10.1016/j.soard.2014.06.022
https://www.mayoclinic.org/healthy-lifestyle/weight-loss/in-depth/gastric-bypass-surgery/art-20046318
https://www.mayoclinic.org/healthy-lifestyle/weight-loss/in-depth/gastric-bypass-surgery/art-20046318
https://www.mayoclinic.org/healthy-lifestyle/weight-loss/in-depth/gastric-bypass-surgery/art-20046318
http://www.who.int/gho/ncd/risk_factors/obesity_text/en/
http://www.who.int/gho/ncd/risk_factors/obesity_text/en/
https://dx.doi.org/10.1038/sj.ijo.0800499
https://dx.doi.org/10.1038/sj.ijo.0800499
http://dx.doi.org/10.1038/sj.ijo.0800499
http://dx.doi.org/10.1038/sj.ijo.0800499


CURRENT MEDICAL RESEARCH AND OPINION
ALSISI ET AL.

14- Al-Khaldi Y. Bariatric surgery in Saudi 
Arabia: The urgent need for standards. Saudi 
Journal of Obesity. 2016 Jan 1; 4(1):1.
15- Kaul A, Sharma J. Impact of bariatric 
surgery on comorbidities. Surgical Clinics. 
2011 Dec 1;91(6):1295-312.

16- Pories WJ. Bariatric surgery: risks and 
rewards. The Journal of Clinical Endocrinology 
& Metabolism. 2008 Nov 1;93 
(11_supplement_1):s89-96.

17- Jammah AA. Endocrine and metabolic 
complications after bariatric surgery. Saudi 
journal of gastroenterology: official journal of 
the Saudi Gastroenterology Association. 2015 
Sep;21(5):269. 

18- Mayo Clinic, 2018, last accessed on 16 
November: https://www.mayoclinic.org/
healthy-lifestyle/weight-loss/in-depth/gastric-
bypass-surgery/art-20046318

19- Batsis J, Dolkart K. Evaluation of older 
Adults with obesity for bariatric surgery: 
Geriatricians' perspective. Journal of Clinical 
Gerontology and Geriatrics. 2015;6(2):45-53.

20- Mdedge, 2018, last accessed on 16 
November: https://www.mdedge.com/jfponline/
article/60355/obesity/what-are-indications-
bariatric-surgery

21- Gastrointestinal Surgery for Severe 
Obesity 25-27 March 1991. Obesity Surgery. 
1991;1(3):257-265.

22- Dare S, Mackay D, Pell J. Correction: 
Relationship between Smoking and Obesity: A 
Cross-Sectional Study of 499,504 Middle-Aged 
Adults in the UK General Population. PLOS 
ONE. 2017;12(2):e0172076.

23- Gruber J, Frakes M. Does falling 
smoking lead to rising obesity?. Journal of 
Health Economics. 2006;25(2):183-197.

24- Jiang S, Lu W, Zong X, Ruan H, Liu Y. 
Obesity and hypertension. Experimental and 
Therapeutic Medicine. 2016;12(4):2395-2399.

25- Re RN. Obesity-Related Hypertension. 
The Ochsner Journal. 2009;9(3):133-136.

26- Puzziferri N, Roshek TB, Mayo HG, 
Gallagher R, Belle SH, Livingston EH. Long-
term follow-up after bariatric surgery: a 
systematic review. Jama. 2014 Sep 
3;312(9):934-42.

27- Courcoulas AP, Christian NJ, Belle SH, 
Berk PD, Flum DR, Garcia L, Horlick M, 
Kalarchian MA, King WC, Mitchell JE, 
Patterson EJ. Weight change and health 
outcomes at 3 years after bariatric surgery 
among individuals with severe obesity. Jama. 
2013 Dec 11;310(22):2416-25.

28- Dixon JB, Zimmet P, Alberti KG, 
Rubino F, International Diabetes Federation 
Taskforce on Epidemiology and Prevention. 
Bariatric surgery: an IDF statement for obese 
type 2 diabetes. Diabetic Medicine. 2011 
Jun;28(6):628-42.

29- Schauer PR, Kashyap SR, Wolski K, 
Brethauer SA, Kirwan JP, Pothier CE, Thomas 
S, Abood B, Nissen SE, Bhatt DL. Bariatric 
surgery versus intensive medical therapy in 
obese patients with diabetes. New England 
Journal of Medicine. 2012 Apr 
26;366(17):1567-76.

30- Sjöström L, Peltonen M, Jacobson P, 
Sjöström CD, Karason K, Wedel H, Ahlin S, 
Anveden Å, Bengtsson C, Bergmark G, 
Bouchard C. Bariatric surgery and long-term 
cardiovascular events. Jama. 2012 Jan 
4;307(1):56-65.

31- Messinis IE, Messini CI, Anifandis G, 
Dafopoulos K. Polycystic ovaries and obesity. 
Best Practice & Research Clinical Obstetrics & 
Gynaecology. 2015 May 1;29(4):479-88.

CURRENT MEDICAL RESEARCH AND OPINION CMRO 03 (11), 758−769 (2020) 767

https://dx.doi.org/10.1016/j.jcgg.2015.01.001
https://dx.doi.org/10.1016/j.jcgg.2015.01.001
http://dx.doi.org/10.1016/j.jcgg.2015.01.001
http://dx.doi.org/10.1016/j.jcgg.2015.01.001
https://dx.doi.org/10.1016/j.accreview.2004.12.068
https://dx.doi.org/10.1016/j.accreview.2004.12.068
http://dx.doi.org/10.1016/j.accreview.2004.12.068
http://dx.doi.org/10.1016/j.accreview.2004.12.068
https://dx.doi.org/10.1097/01.sla.0000137343.63376.19
https://dx.doi.org/10.1097/01.sla.0000137343.63376.19
http://dx.doi.org/10.1097/01.sla.0000137343.63376.19
http://dx.doi.org/10.1097/01.sla.0000137343.63376.19
https://dx.doi.org/10.1016/j.soard.2016.08.488
https://dx.doi.org/10.1016/j.soard.2016.08.488
http://dx.doi.org/10.1016/j.soard.2016.08.488
http://dx.doi.org/10.1016/j.soard.2016.08.488
https://dx.doi.org/10.1046/j.1440-6047.11.s8.19.x
https://dx.doi.org/10.1046/j.1440-6047.11.s8.19.x
http://dx.doi.org/10.1046/j.1440-6047.11.s8.19.x
http://dx.doi.org/10.1046/j.1440-6047.11.s8.19.x
https://dx.doi.org/10.1007/s10654-008-9239-1
https://dx.doi.org/10.1007/s10654-008-9239-1
http://dx.doi.org/10.1007/s10654-008-9239-1
https://dx.doi.org/10.1381/096089206776944913
https://dx.doi.org/10.1381/096089206776944913
http://dx.doi.org/10.1381/096089206776944913
http://dx.doi.org/10.1381/096089206776944913
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4906064/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4906064/
https://dx.doi.org/10.1016/j.surge.2012.02.001
https://dx.doi.org/10.1016/j.surge.2012.02.001
http://dx.doi.org/10.1016/j.surge.2012.02.001
http://dx.doi.org/10.1016/j.surge.2012.02.001
https://dx.doi.org/10.1001/jama.2014.10706
https://dx.doi.org/10.1001/jama.2014.10706
http://dx.doi.org/10.1001/jama.2014.10706
http://dx.doi.org/10.1001/jama.2014.10706
https://dx.doi.org/10.1001/jama.2011.1914
http://dx.doi.org/10.1001/jama.2011.1914
http://dx.doi.org/10.1001/jama.2011.1914


BARIATRIC SURGERY BETWEEN HEALTH NEED AND COMPLICATIONS, MEDINA 2010-2017

32- Christ JP, Falcone T. Bariatric Surgery 
Improves Hyperandrogenism, Menstrual 
Irregularities, and Metabolic Dysfunction 
Among Women with Polycystic Ovary 
Syndrome (PCOS). Obesity surgery. 2018 Mar 
2:1-7.

33- Ricci C, Gaeta M, Rausa E, Asti E, 
Bandera F, Bonavina L. Long-term effects of 
bariatric surgery on type II diabetes, 
hypertension and hyperlipidemia: a meta-
analysis and meta-regression study with 5-year 
follow-up. Obesity surgery. 2015 
Mar1;25(3):397-405.

34- Sanmiguel CP, Conklin JL, Cunneen 
SA, et al. Gastric electrical stimulation with the 
TANTALUS System in obese type 2 diabetes 
patients: effect on weight and glycemic control. 
J Diabetes Sci Technol. 2009;3:964–70.
 
35- Tarnowski W, Stanowski E, Paśnik K. 
Electric stimulation of the stomach in the 
treatment of diabetes mellitus in obese patients 
[Polish] Postępy Nauk Medycznych. 
2009;22(Suppl 1)

36- Cottam DR, Atkinson J, Anderson A, 
Grace B, Fisher B. A case-controlled matched-
pair cohort study of laparoscopic Roux-en-Y 
gastric bypass and Lap-Band patients in a single 
US center with three-year follow-up. Obes 
Surg. 2006;16:534–540.
 
37- Chouillard EK, Karaa A, Elkhoury M, 
Greco VJ Intercontinental Society of Natural 
Orifice, Endoscopic, and Laparoscopic Surgery 
(i-NOELS) Laparoscopic Roux-en-Y gastric 
bypass versus laparoscopic sleeve gastrectomy 
for morbid obesity: case-control study. Surg 
Obes Relat Dis. 2011;7:500–505.
 
38- Chakravarty PD, McLaughlin E, 
Whittaker D, Byrne E, Cowan E, Xu K, et al. 
Comparison of laparoscopic adjustable gastric 
banding (LAGB) with other bariatric 
procedures; a systematic review of the 
randomised controlled trials. Surgeon. 
2012;10:172–182. 

39- Lynch J, Belgaumkar A. Bariatric 
surgery is effective and safe in patients over 55: 
A systematic review and meta-analysis. Obes 
Surg. 2012;22:1507–16.
 
40- A Narrative of Intraoperative Staple 
Line Leaks and Bleeds During Bariatric 
Surgery [Internet]. ncbi. 2016 [cited 17 August 
2018]. Available from: https://
www.ncbi.nlm.nih.gov/pmc/articles/
PMC4906064/

41- UpToDate [Internet]. Uptodate.com. 
2018 [cited 17 August 2018]. Available from: 
https://www.uptodate.com/contents/bariatric-
operations-perioperative-morbidity-and-
mortality

42-  MM L. Bands and bypasses: 30-day 
morbidity and mortality of bariatric surgical 
procedures as assessed by prospective, multi-
center, risk-adjusted ACS-NSQ... - PubMed - 
NCBI [Internet]. Ncbi.nlm.nih.gov. 2018 [cited 
17 August 2018]. Available from: https://
www.ncbi.nlm.nih.gov/pubmed/18806945

43- Benotti PN, Hollingshead J, Mascioli 
EA, et al. Gastric restrictive operations for 
morbid obesity. Am J Surg 1989;157:150–5.
44-  NCBI. 2018 [cited 17 August 2018]. 
Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4843041/[

45- NCBI. 2018 [cited 17 August 2018]. 
Available from: https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4843041/[

46- Chang SH, Stoll CR, Song J, Varela JE, 
Eagon CJ, Colditz GA. The effectiveness and 
risks of bariatric surgery: an updated systematic 
review and meta-analysis, 2003-2012. JAMA 
Surg. 2014;149(3):275–287.

47- Gupta PK, Franck C, Miller WJ, et al. 
Development and validation of a bariatric 
surgery morbidity risk calculator using the 
prospective, multicenter NSQIP dataset. J Am 
Coll Surg. 2011;212:301–309. doi: 10.1016/
j.jamcollsurg.2010.11.003.

CMRO 03 (11), 758−769 (2020) CURRENT MEDICAL RESEARCH AND OPINION 768

https://dx.doi.org/10.1371/journal.pone.0172076
https://dx.doi.org/10.1371/journal.pone.0172076
http://dx.doi.org/10.1371/journal.pone.0172076
http://dx.doi.org/10.1371/journal.pone.0172076
https://dx.doi.org/10.1016/j.bpobgyn.2014.11.001
https://dx.doi.org/10.1016/j.bpobgyn.2014.11.001
http://dx.doi.org/10.1016/j.bpobgyn.2014.11.001
http://dx.doi.org/10.1016/j.bpobgyn.2014.11.001
https://dx.doi.org/10.1111/j.1464-5491.2011.03306.x
https://dx.doi.org/10.1111/j.1464-5491.2011.03306.x
http://dx.doi.org/10.1111/j.1464-5491.2011.03306.x
http://dx.doi.org/10.1111/j.1464-5491.2011.03306.x
https://dx.doi.org/10.1056/nejmoa1200225
https://dx.doi.org/10.1056/nejmoa1200225
http://dx.doi.org/10.1056/nejmoa1200225
http://dx.doi.org/10.1056/nejmoa1200225
https://dx.doi.org/10.1177/193229680900300445
https://dx.doi.org/10.1177/193229680900300445
http://dx.doi.org/10.1177/193229680900300445
http://dx.doi.org/10.1177/193229680900300445
https://dx.doi.org/10.1016/j.jhealeco.2005.07.005
https://dx.doi.org/10.1016/j.jhealeco.2005.07.005
http://dx.doi.org/10.1016/j.jhealeco.2005.07.005
http://dx.doi.org/10.1016/j.jhealeco.2005.07.005
https://dx.doi.org/10.1007/s11695-012-0693-1
https://dx.doi.org/10.1007/s11695-012-0693-1
http://dx.doi.org/10.1007/s11695-012-0693-1


CURRENT MEDICAL RESEARCH AND OPINION
ALSISI ET AL.

48- Chang S-H, Stoll CRT, Song J, Varela 
E, Eagon CJ, Colditz GA. Bariatric surgery an 
updated systematic review and meta analysis, 
2003-2012. JamaSurg. 2014;149(3):275–287.

49- Gonzalez R, Sarr MG, Smith CD, 
Baghai M, Kendrick M, et al. Diagnosis and 
contemporary management of anastomotic 
leaks after gastric bypass for obesity. J Am Coll 
Surg. 2007;204:47–55.

50- Gonzalez R, Sarr MG, Smith CD, 
Baghai M, Kendrick M, et al. Diagnosis and 
contemporary management of anastomotic 
leaks after gastric bypass for obesity. J Am Coll 
Surg. 2007;204:47–55.

51- Salinas A, Baptista A, Santiago E, Antor 
M, Salinas H. Self-expandable metal stents to 
treat gastric leaks. Surg Obes Relat Dis. 
2006;2:570–2.

52- Sapala JA, Wood MH, SchuhKneckt 
MP, Sapal MA. Fatal pulmonary embolism 
after bariatric operations for morbid obesity: a 
24 year retrospective analysis. Obes Surg. 
2003;13:819–25.

53- Ma IT, Madura JA. Gastrointestinal 
Complications After Bariatric Surgery. 
Gastroenterol Hepatol 
(NY).2015;11(8):526-35.

54- Christou NV, Jarand J, Sylvestre JL, 
Mclean APH. Analysis of the incidence and risk 
factors for wound infections in open bariatric 
surgery. Obes Surg. 2004;14:16–22.
 
55- Lee C, Kelly J, Wassef W. 
Complications of bariatric surgery. Curr Opin 
Gastroenterol. 2007;23:636–43.

56- Elder KA, Wolfe BM. Bariatric surgery: 
a review of procedures and outcomes. 
Gastroenterology. 2007;132(6):2253-71.

How to cite this article: Alsisi, G., Shahata, 
L., Abdulaziz, M., Kulaib, G., Alshinqiti, Z., 
Tarabishi, R., & Aly, M. (2020). Bariatric Surgery 
between Health Need and Complications, Medina 
2010-2017. Journal of Current Medical Research 
and Opinion, 3(11), 758-769. 
https://doi.org/10.15520/jcmro.v3i11.365

CURRENT MEDICAL RESEARCH AND OPINION CMRO 03 (11), 758−769 (2020) 769

57- Ren CJ, Patterson E, Gagner M. Early 
results of laparoscopic biliopancreatic diversion 
with duodenal switch; a case series of 40 
consecutive patients. Obes Surg. 
2000;10(6):514-23

58- Aarts EO, Janssen IM, Berends FJ. The 
gastric sleeve: losing weight as fast as 
micronutrients. Obes Surg. 2011;21(2):207–211

https://dx.doi.org/10.1177/193229680900300445
https://dx.doi.org/10.1177/193229680900300445
http://dx.doi.org/10.1177/193229680900300445
http://dx.doi.org/10.1177/193229680900300445
https://dx.doi.org/10.1111/j.1464-5491.2011.03306.x
https://dx.doi.org/10.1111/j.1464-5491.2011.03306.x
http://dx.doi.org/10.1111/j.1464-5491.2011.03306.x
http://dx.doi.org/10.1111/j.1464-5491.2011.03306.x
https://dx.doi.org/10.1381/096089206776944913
https://dx.doi.org/10.1381/096089206776944913
http://dx.doi.org/10.1381/096089206776944913
http://dx.doi.org/10.1381/096089206776944913

	Introduction
	Methodology:
	Results:
	Discussion: 
	Conclusion:



