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Abstract Background: People are living longer than they were expected to 2 decades ago. Increased life 
expectancy and reduced mortality encompasses a simultaneous increase in the number of older 
adults with obesity that entails an increase of co-morbidities, such as diabetes, hypertension, 
cancer, and many other diseases. The aim of our study was to compare the outcomes of bariatric 
surgery in patients age ≥65 in comparison with younger patients. 
Methods: This retrospective study compares bariatric surgeries performed in a private institution 
between the years 2013 and 2015. The study included 9044 patients divided into an older group 
(451 patients) and the younger group (8593 patients). 
Results: In the younger group, bariatric surgery is distributed as follows: 77.68% sleeve gastrec- 
tomy, 12.72% gastric banding, 9.27% gastric bypass, and .33% duodenal switch or biliopancreatic 
diversion; in the older group: 70.51% sleeve gastrectomy, 15.08% gastric bypass, 13.97% gas- 
tric band, and .44% biliopancreatic diversion. In the control group 550 cases (6.4%) underwent 
revisional surgery; 64 cases (14.10%) underwent revision in the older group. Older patients lost 
less excess weight than younger patients (72.44% versus 86.11%, respectively). Older patients 
presented higher rates of complications (8.42% versus 5.59%), co-morbidities (77.60% versus 
55.45%), and revisions (1.33% versus .77%). There was no statistical difference in hospital stay 
between older group and control group (2.27 versus 2.23, respectively). When performing a 
Clavien-Dindo classification, we demonstrated significant differences in class 3B and 4A and no 
differences in other classes. Two deaths occurred in the control group. Diabetes, fatty liver, and 
sleep apnea have been improved or remitted in > 90% of patients in both groups, hypertension 
and hyperlipidemia by > 80%, and hyperuricemia and ischemic heart disease were improved or 
resolved in > 70% of the patients 
Conclusions: Bariatric surgery in the elderly has more complications, but it can still be considered 
safe. (Surg Obes Relat Dis 2018;000:1–9.) © 2018 American Society for Bariatric Surgery. 
Published by Elsevier Inc. All rights reserved. 
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Introduction 

Together with the overall population increase and the

rise proportion of seniors, the percentage of people that 
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suffer from obesity and being overweight increases ac-
cordingly. People > 60 years currently represent 14% of
the global population, and the 2050 forecast claims that
the proportion of the world’s population > 60 years will
nearly double to 22%, based on the declining rates of chil-
dren and youth [1] . 
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Global obesity is a disease with no Cure that must be
prevented and addressed in the fields of health, economics,
and governmental policy by proposing efficient measures,
as the number of overweight individuals in the world is
currently estimated at 1.7 billion [2] . The disease was de-
clared by the World Health Organization as an epidemic
in 1990 [3] . Obesity is accompanied by increasing risks
of cardiovascular disease, type 2 diabetes, musculoskeletal
disorders, some cancers (endometrial, breast, and colon),
and many other diseases [4] . Over the last decade, the
prevalence of obesity in Western and Westernizing coun-
tries has more than doubled [5] . However, an exception
was found in the study published by Ogden et al. [6] re-
porting that the prevalence of overweight among children
and adolescents and obesity among men increased signif-
icantly, while among women no overall increase in the
prevalence of obesity was observed. 

Obesity is a complex disease, the origin of which, so
far, is not well elucidated because it is influenced by mul-
tiple factors. The scientific community must demand higher
standards in efforts to understand obesity’s causes and po-
tential solutions [7] . Promotion of healthy eating habits,
an increase in physical activity, improvement laws for
food manufacturing, and endorsement measures to regulate
caloric imbalance should be conducted with urgency [8,9] .

While diets, physical activity, drugs, and behavioral
changes, alone or in combination, have failed to solve
the problem of obesity [10–12] , bariatric surgery is the
most well-known effective treatment for obesity. In 1991,
the National Institutes of Health Consensus Development
Conference on Gastrointestinal Surgery for Severe Obesity
accepted the age range of 18 to 60 as recommended for
performing bariatric surgery [13] . Obviously, it is worth
asking whether the current reality justifies strict age limits
to perform bariatric surgery. 

Initially, this age range was widely respected; however,
after the year of 2000, the number of patients ≥65-years
old who requested bariatric surgery increased considerably.
The increased demand may be a result of the fact that fam-
ily physicians recommend bariatric surgery as a remedy for
improving co morbidity of the metabolic origin. Surgery
is more frequent in older adults [14] . Surgical rates are
55% higher in persons over the age of 65 (215 opera-
tions/1000) than in persons below the age of 65 (120 op-
erations /1000) [14] . Elderly patients had a higher rate of
major perioperative complications and mortality after non-
cardiac surgery [15] . Although, the laparoscopic approach
for bariatric procedures assisted to significantly improve
surgical outcomes. 

Laparoscopic bariatric surgery has been reported to be
performed in patients > 55 to 60 years [16,17] . Recent
data showed that teenagers and patients > 70 years can
benefit from bariatric surgery with little or no increased
risk [18] . 
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Definitively, comprehensive geriatric assessment is es-
sential as it reduces mortality and improves the physical
wellbeing of older people [19] . 

In Israel, the Ministry of Health has set the age restric-
tion for bariatric surgery to 18 to 65. The bariatric com-
mittee is responsible to approve all patients’ aptness for
bariatric surgery. Thus, all patients ≥65-years old are con-
sidered exceptional cases and are approved as such. 

The aim of this study was to compare the surgical
outcome of bariatric surgery in patients age ≥65 (el-
derly group) compared with patients < 65-years old (con-
trol group). 

Methods 

We performed a retrospective analysis of all bariatric
surgeries performed in our private institution between the
years 2013 and 2015, comparing the outcomes in patients
aged < 65 with the outcomes of patients aged ≥65. The
study was approved by the Institutional Ethics Committee
(Helsinki board: 2015073) and registered in the National
Institutes of Health web site (ClinicalTrials.gov) with the
study identifier NCT02817295. 

Thirty-nine experienced bariatric surgeons performed
all surgical procedures. The surgical techniques included
sleeve gastrectomy, gastric banding, gastric bypass, and
biliopancreatic diversion, carried out laparoscopically. 

Patient data were obtained from our medical records and
divided according to the age group criteria. The follow-up
included 3-, 6-, 9-, and 12-months follow-up using a tele-
phonic programmed survey or records of visits to the out-
patient clinic. The study exposes the analysis of operative
complications, hospital stay, weight loss, co-morbidities,
and their evolution compared between the 2 groups of pa-
tients. 

Statistical analysis 

Statistical analyses were performed using IBM SPSS
statistic software, version 23 (Armonk, NY, USA). Con-
tinuous variables are presented as means ± standard devi-
ation, and dichotomous/categoric variables are presented as
proportions. The normality of the distribution of continu-
ous variables was tested by the Kolmogorov-Smirnov test,
and the χ2 test was used to evaluate and examine propor-
tions. P < .05 was considered as statistical significance.
Relative risk calculation, according to Altman, 1991, was
performed to evaluate the complications risk. 

Results 

Basic demographic parameters 

The study population included 9044 patients that un-
derwent bariatric surgery in a private medical center from
January 2013 to August 2015. 
f bariatric surgery in older patients, Surgery for Obesity 
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Table 1 
Demographic characteristics 

AGE 

Age < 65 Age ≥65 P value 

Patients 8593 451 
Mean age 42.92 67.92 < .001 ∗
Mean BMI 42.54 40.32 .47 
Male/female index 1:2.02 1:1.49 .002 ∗
1 st bariatric procedure 8043 (93.6%) 387 (86% < .001 ∗
Revisional procedure 550 (6.4%) 64 (14%) < .001 ∗
With co-morbidities 4764 (55.45%) 349 (77.60%) < .001 ∗
Without co-morbidities 3829 (44.55%) 102 (22.40%) < .001 ∗
Metabolic syndrome 4.67% 20.84 < .001 ∗

∗statistically significant differences. 
BMI = body mass index. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 
Co-morbidities in both groups 

Disease Age < 65 Age ≥65 P value 

Number Percent Number Percent 

Diabetes 2327 27.08 285 63 < .001 ∗∗
Hypertension 2594 30.18 328 73 < .001 ∗∗
Hyperlipidemia 2767 32.20 323 72 < .001 ∗∗
Fatt liver 1363 15.86 91 20 0 .013 ∗∗
Sleep apnea 320 3.72 37 8.20 < .001 ∗∗
Osteoarthitis 1242 14.45 100 22.17 < .001 ∗∗
Ischemic heart disease 182 2.11 73 16.18 < .001 ∗∗
Urinary incontinence 7 .08 5 9.8 < .001 ∗∗
Vitamin D deficiency 522 6.07 21 4.6% .24 
Gout 166 1.93 19 4.21 < .001 ∗∗

∗∗statistically significant differences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Of patients, 6032 (66.7%) were female and 3012
(33.3%) were male. The mean body mass index (BMI)
of the study population was 42.43 kg/m 

2 ± 5.15. 
The study population was divided into the following

2 groups according to age: patients age < 65-years old
(8593 patients, 95.01%, controls) and age ≥65 (451 pa-
tients, 4.99%). The mean age for the control group was
42.92 years (range, 15–64) and for the elderly group was
67.92 years (range, 65–84). The corresponding mean BMI
was 42.54 ( ±5.12) and 40.32 kg/m 

2 ( ±5.32), respectively
( P = .47). Six patients with low BMI who did not meet
the criteria for surgery were also considered; those cases
underwent revisional surgery due to gastric banding slip-
page in 4 patients and band erosion in 2 patients. In the
elderly group, we found a greater number of patients with
co-morbidities, metabolic syndrome, and more need for re-
visional surgery. Data regarding the basic demographic pa-
rameters are presented in Table 1 . 

Bariatric procedure distribution 

All 9044 procedures were performed laparoscopically,
with no conversions to open surgery. 

For the control group, procedure distribution was as fol-
lows: in 6675 cases sleeve gastrectomy (77.68%), in 1093
cases gastric banding 12.72%, in 797 cases gastric bypass
(9.27%), and in 28 cases (.33%) duodenal switch or bil-
iopancreatic diversion. 

Among the elderly group the procedure distribution was
in 318 cases (70.51%) sleeve gastrectomy, in 68 cases
(15.08%) gastric bypass, in 63 cases (13.97%) gastric
banding, and in 2 cases (.44%) duodenal switch or bil-
iopancreatic diversion ( Fig. 1 ). 

For most patients in the study the procedure was their
first bariatric procedure, 8043 (93.60%) in the younger
group and 387 (85.80) in the older group ( P < .001).
In the elderly group, 64 (14.10%) patients underwent re-
visional bariatric surgery; whereas, in the control group,
Please cite this article as: Sergio Susmallian et al., Outcome o
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only 550 (6.4%) had revisional surgery ( P < .001 between
groups). 

Most revisional surgeries were performed after gastric
band; the distribution of previous surgery in the control
group was: 74.9% after gastric banding, 4.5% after silastic
ring vertical gastroplasty, 9.8% after gastric bypass, and
10.8% after sleeve gastrectomy; 25.5% in this group un-
derwent ≥2 previous bariatric surgeries. In those cases,
previous surgeries were converted to sleeve gastrectomy in
48.8%, gastric bypass in 19.3%, biliopancreatic diversion
in 1.7%, and gastric band in 30.2%. The distribution of
previous surgery in the older group was: 78.9 % after gas-
tric band, 5.3% after silastic ring vertical gastroplasty, and
15.8% after gastric bypass; 26.3% underwent ≥2 previ-
ous bariatric surgeries. Most conversional surgery in older
patients was gastric banding in 44.4%, biliopancreatic di-
version in 11.1%, gastric bypass in 16.6%, and sleeve gas-
trectomy in 27.8%. 

Co-morbidities 

The elderly group, as expected, presented with a higher
rate of co-morbidities, 77.60% versus 55.45% ( P = .0001).

Further evaluation of the co-morbidities and the inci-
dence of metabolic syndrome were measured by calcu-
lating the number of patients presenting central obesity,
diabetes, hyperlipidemia, and hypertension. The results
demonstrated higher incidence for metabolic syndrome
among the older group than in the younger— 94 patients
(20.84%) and 402 (4.67%), respectively ( P < .0001). The
following co-morbidities were significantly more common
in the older group: diabetes, hypertension, hyperlipidemia,
fatty liver, sleep apnea, osteoarthritis, ischemic heart dis-
ease, urinary incontinence, and gout, with the exception of
vitamin D deficiency that was most prevalent in the con-
trol group. Table 2 presents data regarding the incidence
of co-morbidities in the different age groups. 
f bariatric surgery in older patients, Surgery for Obesity 
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Fig. 1. Distribution of bariatric surgeries according to the surgery type in different age groups. Data are presented as percent of surgeries. 

Fig. 2. The average of hospitalization days after surgery in the different 
age groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Length of hospital stay 

Average hospital stay after surgery was similar between
the 2 groups, 2.23 days in the younger group versus 2.27
days in the elderly group, respectively ( P = .88; Fig. 2 ). 

Complications 

The number of complications that occurred during
bariatric procedures was analyzed. A significantly in-
creased rate of complications was observed among el-
derly patients. In the group < 65 years, 438 patients
(5.09%) experienced complications, and in the older group,
40 patients (8.86%) experienced complications ( P = .03,
Table 4 ). 

When classifying the complications, we considered
3 different groups: need for reoperation, surgery-related
complications treated conservatively (such as drains se-
creting blood or gastric content, drains introduced percu-
Please cite this article as: Sergio Susmallian et al., Outcome o
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taneously, stenting or endoscopic clips application without
the need for reoperation), co-morbidity-related complica-
tions (e.g., uncontrolled diabetes, diabetic ketoacidosis, hy-
pertensive crisis, chronic lung disease exacerbation, acute
gout attack, etc.), and readmissions (due to inability to
drink, fever, surgical site infection, etc.). The rate of each
type of complication was calculated as their percentage of
the entire group size. 

There was a significantly higher incidence of conserva-
tively treated complications in elderly patients than in the
control group (5.32% versus 2.4%, respectively; P = .002).
No significant differences were found between groups
in regard to co-morbidity-related complications ( P = .78).
There was 1 death perioperatively (.01%) in the control
group due to massive bleeding, with no perioperative mor-
tality in the older group. One patient in the control group
died after 45 days (mortality .02% during the first year
after surgery) due to myocardial infarction, with a large
history of ischemic events; there were no mortality in the
older group ( P < .001) 

In a Clavien-Dindo classification (severity grading sys-
tem of surgical complications) of the complications per-
formed, we demonstrated significant differences between
the older group and the control in 2 classes of the clas-
sification ( Table 5 ). In the scale IIIB there were more
complications in the older group, 1.46% versus 0.36% ( P
< .001) and also in the scale IVA, 0.97% versus 0.19%
( P = .001). 

The number of revisions was significantly higher among
the elderly patients group (67 cases, .77%, versus 6 cases,
1.33%, respectively; P = .03; Table 7 ). The reasons that
motivated the need for reoperation are distributed in bleed-
ing, uncontrolled leak, obstruction, foreign body (Gossyp-
iboma), pancreatitis, and negative explorations; there were
no significant statistical differences comparing these rea-
sons in both groups ( Table 7 ). 
f bariatric surgery in older patients, Surgery for Obesity 
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Fig. 3. Changes in excess weight loss between the 2 age groups. Young 
patients demonstrated a significantly higher reduction in their excess 
weight 1 year after surgery compared with older patients ( P < .05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Re-hospitalizations analysis revealed a nonsignificant
difference toward higher incidence in the elderly group
(1.35% versus 1.99%, respectively; P = .08). 

Surgical complications in the control group occurred in
34 (6.18%) patients in revisional surgery, while in the
group of older patients there were complications in 7
(10.93%), without significant difference ( P = .15). In the
control group, 8 patients required reoperation (7 due to
leakage and 1 due to bleeding) while 26 were conserva-
tively treated (21 due to leakage and 5 due to bleeding).
In the elderly group, 2 patients required reoperation due to
leakage and 5 were treated conservatively (4 due to leak
and 1 due to bleeding). 

We found a greater percentage of complications in revi-
sional surgery than in primary surgery in both groups: in
the control group 6.18% and 5.02%, respectively ( P = .232)
and in the elderly group 10.93% and 8.52%, respectively
( P = .530). No deaths were recorded in revisional surgery
patients of both groups. Comparing the results of primary
surgery in the elderly group and control group, the differ-
ence is significant ( P = .002), while comparing the results
of revisional surgery in both groups, the difference is not
statistically significant ( P = .147). 

The calculated probability of complication for control
group is 5.2% and in > 65 years is 8.9% with statisti-
cal significance ( P = .001), as shown in Table 6 . Further-
more, relative risk calculation resulted in an increased risk
for complication among the elderly compared with the
control group (relative risk = 1.77, 95% confidence inter-
val = 1.2767–2.3714, P = .0005). 

Weight loss 

The weight loss in our patients has been completed in
99.98% (there were 2 fatalities), thanks to a service imple-
mented by our hospital for up to 1 year of active follow-up
collecting the weight measured by family physician office
visits, a telephonic survey was completed in all patients,
and outpatient clinic visits were completed in 28% of the
patients. 

The postoperative results of the bariatric surgery demon-
strated that older patients had a lower percentage of excess
weight loss; the older group lost 72.44% of excess weight
versus 86.11% in the control group ( P < .05; Fig. 3 ). 

Co-morbidities improvement 

The outcomes in terms of co-morbidities were classified
after 1 year as “no-change” when the patient continues
with the same medication and without changes in labora-
tory measurements, “improvement” in those cases of drug
reduction and/or reduction of parameters of laboratory, and
“remission” in those patients who do not receive medica-
tion and laboratory levels are normal. 
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Notably, in both groups, there were markedly high im-
provements in diseases with significant statistical differ-
ences in diabetes and hypertension; the elderly demon-
strated better improvement or cure than the younger group.
However, regarding hyperlipidemia, sleep apnea, ischemic
heart disease, fatty liver, and gout there were no statistical
significance despite the high percent of improvement or
cure. 

Diabetes, fatty liver, and sleep apnea have been im-
proved or remitted in > 90% of patients in both groups;
hypertension and hyperlipidemia were improved by > 80%,
and hyperuricemia/gout and ischemic heart disease were
improved or resolved in > 70% of the patients, Table 3 . 

Discussion 

Obesity has accelerated in the elderly population world-
wide and is expected to continue rising. [20,21] . In Spain,
the beginning of the 21st century was characterized in in-
creased obesity both in the elderly and general population
[22] . Obesity appears to lessen life expectancy markedly,
especially among younger adults [23] . In 1992, Sjöström
et al. [21] reported that total mortality ratio for severe obe-
sity decreased from 55 years of age and is not detectable
> 80 years. 

In our practice, in the last 10 years there was an increase
in the number of patients ≥65 years asking for bariatric
surgery, both in quantity and in patient’s age. We believe
that it is due to 2 main reasons, namely an increase in an
otherwise healthy elderly population seeking improved life
quality, and second the acceptance of bariatric surgery as
a safe procedure with minimal side effects. 

Obesity has been recognized to be associated with sev-
eral disorders with ensuing morbidity and even increased
mortality [24] . Health risks in elderly people cannot be
evaluated simply in conventional terms of body fatness or
fat distribution, skeletal muscle atrophy, or sarcopenia, is
highly prevalent in the elderly population, increases with
f bariatric surgery in older patients, Surgery for Obesity 
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Table 3 
Variation in co-morbidities after bariatric surgery in both groups 

Age < 65 Age ≥65 

NCH IMP REM NCH IMP REM P value 

Disease N % N % N % N % N % N % 

Diabetes 203 8.72 875 37.61 1249 53.67 10 3.51 159 55.79 116 40.70 .003 ∗
Hypertension 461 18.97 1090 42.02 1012 39.01 40 12.19 98 29.88 190 57.93 .005 ∗
Hyperlipidemia 325 11.75 1694 61.22 748 27.03 51 15.79 177 54.80 95 29.41 .053 
Sleep apnea 18 5.63 161 50.31 141 44.06 2 5.41 22 59.45 13 35.14 .957 
Ischemic heart 47 25.82 83 45.61 52 28.57 15 20.55 45 61.64 13 17.81 .434 
Fatty liver 23 1.70 495 36.32 845 62.0 4 4.40 40 43.95 47 51.65 .068 
Gout 56 33.73 74 44.58 36 21.69 5 26.32 7 36.84 7 36.84 .579 

∗statistically significant differences. 
NCH = no changes, IMP = improvement, REM = remission. 

Table 4 
Complications 

Age < 65 Age ≥65 P value 

Number Percent Number Percent 

Re-operation 67 .78 6 1.33 .61 
Conservative treatment 207 2.40 24 5.32 .002 ∗
Co-morbidities related 

complication 
164 1.91 10 2.21 .78 

Total 438 5.09 40 8.86 .03 ∗

∗statistically significant differences. 

Table 5 
Complication classified according to Clavien–Dindo System 

Grade 
Age < 65 Age ≥65 P 

Value 
Number Percent Number Percent 

I 204 2.37 15 3.65 .100 
II 147 1.71 12 2.92 .069 
III A 33 .38 2 .49 .725 
III B 32 .36 6 1.46 < .001 ∗
IV A 16 .19 4 .97 .001 ∗
IV B 6 .07 1 .24 .227 
V 1 .01 0 0 .99 

∗statistically significant differences. 

Table 6 
Probability of complications calculated 

Probability of complications 

Outcome Age < 65 Age ≥65 P value 

Negative 94.8% 91.10% .001 ∗
Positive 5.2% 8.9% .001 ∗

∗statistically significant differences. 

 

 

 

 

 

 

 

Table 7 
Reoperation rates and causes 

Age < 65 Age ≥65 P value 

N % N % 

Reoperation 67 6 .03 ∗
Bleeding 30 44.8 1 16.7 N/S 
Leak 22 32.8 4 66.6 N/S 
Obstruction 10 14.9 1 16.7 N/S 
Foreign Body 1 1.5 0 0 N/S 
Pancreatitis 1 1.5 0 0 N/S 
Negative exploration 3 4.5 0 0 N/S 

∗statistically significant differences. 
N/S: no statistically differences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

age and is strongly associated with disability, independent
of morbidity [25] . In addition, serum leptin levels, affect-
ing energy balance and increased appetite gradually de-
clined during aging independent of BMI, as well as with
the development of leptin resistance [26] . Another impor-
tant common feature of obesity and aging is the devel-
opment of resistance to certain hormones, such as insulin
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and leptin, which triggers metabolic dysregulations, such
as type 2 diabetes, and failure to regulate food intake as
well as fat distribution [27] . 

Several studies have explored the safety and efficacy
of bariatric surgeries in elderly patients [28–31] , whereas
controversial findings are reported that indicate an in-
crease in short-term mortality in the elderly after a
bariatric surgery [32] . These studies evaluated the mor-
tality, morbidity and effectiveness of bariatric surgeries
in elderly patients. Flum et al. [32] found a periopera-
tive mortality higher in > 65-years old (4.8% versus 1.7%)
and were 5-fold greater for older Medicare beneficiaries
within 90 days postoperative in ≥75-years old. Sugerman
et al. [28] reported a low mortality and morbidity rate
in 80 cases of bariatric surgery in elderly. Varela et al.
[29] concluded that morbidity and mortality is higher in
the elderly, but bariatric surgery in the elderly is con-
sidered as safe as other gastrointestinal procedures be-
cause the observed mortality (.9%) is better than the ex-
pected (risk-adjusted) mortality. Although all these stud-
ies coincide with our results in the elderly being more
ill and with a high-operative risk, bariatric surgery is
considered safe both in the general population and in
the elderly population as well. Our study presents the
data and results of a large number of patients with a
low-mortality rate, which confirms the safety of bariatric
f bariatric surgery in older patients, Surgery for Obesity 
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surgery in patients with morbid obesity; the higher rate
of complications in the older group can be influenced
by a significant high percentage of revisional surgeries,
> 14% of the older patients with a complication rate of
10.93%, and by their health deterioration. Furthermore, the
frailty of elderly patients was associated with postopera-
tive complications, increased length of hospitalization, and
mortality [33] . 

Mognol et al. [34] showed that complication rate is
higher in revisional surgeries. Revisional surgery is an in-
dependent risk factor for the development of severe com-
plications [35] . Compared with primary bariatric surgery,
revisional bariatric surgery has a higher complication rate,
ranging between 0% and 46.3% [36] . Our results demon-
strate an increased number of complications in revisional
surgery in both groups. 

On the other hand, consideration of co-morbidities in
older adults should be evaluated in comparison to preva-
lence of similar co-morbidities in the general population.
Wolff et al. [37] have found that 82% of aged Medicare
patients had at least 1 chronic disease and 65% had mul-
tiple diseases. The number of hospitalizations increased
in accordance with the number of chronic diseases, with
almost 100% higher incidence of hospitalization in el-
derly patients with > 4 chronic diseases [37] . In the cohort
study, the older group demonstrated a significant resolu-
tion or improvement of diabetes while the control group
demonstrated a significant response of hypertension. Other
co-morbidities showed excellent outcomes in relation to
bariatric surgery without significant differences between
both groups. 

It is worth stating that there is a controversial debate
regarding the success rate of bariatric surgery outcomes
in elderly patients. Regarding the outcome of bariatric
surgery in relation to weight loss, on the one hand, we
find reports that elderly people lose little weight [28] and,
on the other hand, that excess weight lost is compara-
ble to young people [38,39] . In our study, despite losing
less weight among older patients compared with younger
patients, there were significant improvements regarding
the co-morbidities, making this the key point of effective
bariatric operation outcomes in the elderly. 

Another controversial topic is the effect of bariatric surg-
eries on the mortality and life expectancy of elderly pa-
tients. Livingston et al. [39] reported that older patients had
the same complication rate but a 3-fold higher mortality,
suggesting that they lacked the ability to recover from com-
plications when they occurred. Bariatric surgery in older
adults should be considered when patients require improve-
ment of quality of life and stabilization or improvement of
their co-morbidities [40,41] . A study conducted by Ma-
ciejewski et al. [42] reported that, compared with con-
servative treatment, the mortality of elderly patients who
underwent bariatric surgery was not significantly different
during a mean 6.7 years of follow-up. 
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The effect of bariatric surgery on weight reduction leads
to remission or improvement of associated diseases in
a high percentage. These explain why bariatric surgery
should be recommended to any patient that suffers from
obesity and thus benefits from improved health status
[43–45] . We disagree with Scozzari et al. [46] who affirm
that advanced age represents a risk factor for complica-
tions and mortality, and given that bariatric surgery may
not be as effective in older patients compared with younger
patients, surgical indications in patients > 50 years should
be carefully considered. We accept that meticulous selec-
tion of older patient candidates for bariatric surgery can
improve outcomes. 

The risk of complications and mortality is increased by
age as demonstrated by Polanczyk et al. [15] but the ben-
efit of improving health status and quality of life justifies
carrying out bariatric surgery [47] . This analysis is a large-
scale study that might shed light on the complicated topic
of bariatric surgeries in older patients. Bariatric surgery in
selected patients aged ≥75 years would be safe and effec-
tive despite being higher risk [48] . Age alone should not
be the limiting factor for selecting patients for bariatric
surgery. 

The limitation of our study is the low number of patients
intervened at older ages either > 70 or 80 years of age,
which could help to elucidate more clearly what are the
acceptable limits to carry out bariatric surgery in elderly. 

We consider that the meticulous preparation of the pa-
tients before surgery and the importance of carrying out the
operations by laparoscopic approach [49] help to achieve
results as those shown in our study. However, another as-
pect to clarify is the limit to perform bariatric surgery
because age does not play a preponderant role. Calcula-
tion of the expected remaining years of functional well-
being using life-table techniques as proposed by Katz
et al. [50] can be useful to determine who may undergo a
bariatric surgery. 

In our opinion, the international consensus on the age
limit (18–65 yr) for performing bariatric surgery should be
reviewed and revised, as previously suggested [13] . 

Therefore, based in the literature and our results, it is
unfair to consider the age of 65 years as a limit to per-
form bariatric surgery considering that it prolongs years
of life, improves health status, and above all improves the
quality of life [51,52] . Although our study demonstrates an
increased risk for complications in elderly, with no mor-
tality, we consider that metabolic surgeries are safe and
effective if we compare with other abdominal procedures,
such as cholecystectomy, appendectomy, or cone resection
[53] . 

Conclusions 

Bariatric surgery in the elderly has more complications
and no differences in mortality rate. Considering the posi-
f bariatric surgery in older patients, Surgery for Obesity 
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tive impact of bariatric surgery in the improvement of co-
morbidities and the probability of complications in both
groups, bariatric surgery can be offered to patients aged
≥65, taking into account the meticulous preoperative selec-
tion, preparation, and avoiding preventable complications. 
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