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Safety and Efficacy of Laparoscopic Adjustable 
Gastric Banding in the Elderly
Luca Busetto1, Luigi Angrisani2, Nicola Basso3, Franco Favretti4, Francesco Furbetta5 and  
Michele Lorenzo6 for the Italian Group for Lap-Band*

Objective: Bariatric surgery is not usually recommended in the elderly. The aim of this study is to evaluate the safety 
and efficacy of laparoscopic adjustable gastric banding (LAGB) in older patients registered in the database of the 
Italian Group for Lap-Band Gruppo Italiano Lap-Band (GILB).
Methods and Procedures: GILB is a centralized database which collects operative and follow-up data from 26 Italian 
surgical centers who utilize the Lap-Band System as a restrictive procedure. Patients ≥60 years were selected from 
the database of the GILB and analyzed according to co-morbidities, conversion, peri-operative complications, and 
weight loss.
Results: Of 5,290 patients, 216 (4.1%; 184F/32M) were ≥60 years old at surgery (mean age 64.1 ± 4.0 years; 
range 60–83). Baseline BMI was similar in both sets of patients i.e., ≥60 and <60 years of age (44.2 ± 7.6 kg/m2 vs. 
44.9 ± 7.4 kg/m2). Patients ≥60 years of age were more frequently affected by co-morbidities than patients <60 years of 
age. Two cases of operative mortality were observed in patients <60 years old (0.04%) and one in patients ≥60 years 
old (0.46%). The proportion of patients requiring revision surgery was comparable as well. Weight loss was significantly 
lower in elderly patients. Despite their lower weight loss, patients ≥60 years of age experienced a significant 
improvement of obesity-related co-morbidities (they showed improvement 1 year after surgery in 100% of cases of 
diabetes or sleep apnoea, 67.1% of cases of hypertension, and 34.9% of cases of osteoarthritis).
Discussion: LAGB may be performed safely in patients ≥60 years old. Weight loss in older patients seems 
unsatisfactory if compared to younger subjects. However, the majority of elderly patients show an improvement in 
obesity-related co-morbidities.
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IntroductIon
The prevalence of morbid obesity in the elderly is increasing. 
According to a national 1999–2002 examination, the prevalence 
of extreme obesity among American adults aged >60 years was 
1.7% in men and 5.6% in women (1). Obesity causes serious 
medical complications and impairs quality of life in the elderly 
just as much as in adults. Moreover, in older persons, obesity 
can exacerbate the age-related decline in physical function and 
lead to frailty (2). In the case of morbid obesity, the impact of 
being fat on the well-being and the physical functioning of the 
elderly is even more important.

Bariatric surgery is now widely accepted as the most effec-
tive therapeutic strategy in the management of morbid obesity 
in adults (3). However, despite official guidelines not provid-
ing specific age limits (4), the use of bariatric surgery in the 

elderly is not routinely recommended. A nationwide analysis 
of the age-distribution of patients undergoing bariatric sur-
gery in the United States from 1998 to 2002 showed that only 
~1% of the patients were >64 years old (5). The lesser use of 
bariatric surgery in the elderly may be related to concerns 
regarding the potential harmful effects of the sustained weight 
loss obtained by surgery in the older population. Weight loss 
usually results in a decrease in both fat mass and lean body 
mass and therefore it is possible that surgery-induced weight 
loss in obese older persons could worsen the age-related loss 
of muscle mass, increase sarcopenia, and cause disability (2). 
Moreover, advanced age carries a higher risk for peri-operative 
morbidity and mortality. In a study among Medicare benefici-
aries undergoing bariatric surgical procedures, mainly gastric 
bypass, an age-related increase in early mortality was observed, 
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with a 90-day mortality rate of 4.6% in patients 65–74 years 
of age and of 1.8% in patients 25–34 years of age (6). On this 
basis, a recent technical review and position statement on 
obesity in older adults by the American Society for Nutrition 
and North American Association for the Study of Obesity, the 
Obesity Society, suggests that laparoscopic adjustable gastric 
banding (LAGB) may be a better choice than gastric bypass for 
selected older patients, because LAGB is associated with fewer 
serious operative complications and a lower mortality rate (2). 
However, the joint experts panel concludes that more data are 
needed about the mortality risk, complication rate, weight loss 
efficacy, clinical outcomes, and cost-effectiveness of the spe-
cific surgical procedures (2). In this study, we report on the 
safety and efficacy of LAGB in a large group of older patients 
included in the multi-sites database of the Italian Group for 
Lap-band (Gruppo Italiano Lap-Band—GILB).

Methods And Procedures
GILB is a centralized electronic database, which collects operative and 
follow-up data from 26 Italian surgical centers utilizing the Lap-Band 
System (Allergan Medical, Irvine, CA) as an adjustable gastric banding 
procedure (see Supplementary Data online). The structure of the GILB 
has been recently reported (7). Briefly, a pre-operative multidisciplinary 
assessment of the patients was performed in all centers, and patients 
were selected for bariatric surgery according to standardized interna-
tional guidelines (4). Provided these simple requirements were fulfilled, 
no further limitations were placed upon participation. Inclusion of the 
centers in the database was on a voluntary basis. The decision as to what 
specific surgical procedure to perform in each patient (LAGB, gastric 
bypass or malabsorptive operation) and about what operative tech-
nique to use for the placement of LAGB (perigastric or pars flaccida) 
was left to the clinical judgment of surgeons at each center.

Specific questions about preoperative and postoperative comorbidites 
were included in the GILB database. At baseline, being diabetic was 
defined as having a fasting plasma glucose level ≥7.0 mmol/l or being 
under the use of any antidiabetic drug (8), and an improvement in the 
diabetic condition during follow-up was based upon a normalization of 
glucose levels or a reduction of antidiabetic medications. Dyslipidemia 
was diagnosed when either total cholesterol >5.2 mmol/l, high-density 
lipoprotein-cholesterol <0.9 mmol/l, or triglycerides >2.2 mmol/l (9) 
or when the patient was using any of the hypolipemic drugs, and an 
improvement in dyslipidemia meant a normalization of lipid levels or a 
reduction of hypolipemic medications. Hypertension was defined when 
the blood pressure ≥140/90 mm Hg or when the patient was using any of 
the antihypertensive drugs (10) and improvement of hypertension meant 
a normalization of blood pressure levels or a reduction of antihyperten-
sive medications. Sleep apnea was diagnosed on the basis of the presence 
of subjective diurnal and/or nocturnal symptoms (11). An instrumental 
registration of the breathing pattern during sleep was not mandatory. 
Improvement of sleep apnea was acknowledged if there was a significant 
improvement in the subjective symptoms. Osteoarthritis was clinically 
defined as the presence of chronic pain at the weight-bearing joints with 
or without the use of pain-suppressant medications, and improvement 
of osteoarthritis was acknowledged if there was a significant reduction 
in pain or in the use of pain-suppressant medications.

On 31 December 2005, a total of 5,290 morbid obese patients treated 
by LAGB were included in the database. We performed a retrospective 
analysis by selecting from the database all patients ≥60 years old at sur-
gery. The data of these older patients were analyzed for peri-operative 
mortality, laparotomic conversion, intra- and post-operative complica-
tions, BMI and BMI loss up to 5 years after surgery, and pre-operative and 
post-operative comorbidities. None of the centers that have submitted 
their data have been excluded from this analysis.

In all statistical analyses, patients <60 years old were used as a con-
trol group. Results are expressed as means ± s.d. and a P value <0.05 
was considered to be significant. Differences between patients ≥60 and 
<60 years of age were tested with unpaired Student’s t-test for numerical 
variables and Chi-square test for categorical variables. Statistical analysis 
was performed by using the SSPS statistical package, version 11.0 (SSPS, 
Chicago, IL).

results
A total of 216 (4.1%) out of the 5,290 morbid obese patients 
registered in the GILB database were ≥60 years old at sur-
gery. In particular, 173 patients were 60–69 years of age, 
41 patients were 70–79 years of age, and only two patients 
were ≥80 years at surgery. The characteristics of these older 
patients before surgery, as compared to younger subjects, are 
reported in Table 1. Data are reported for the older group 
as a whole and for patients in the age groups of 60–69 years 
and 70–79 years separately. Mean age at surgery in the older 
group was 64.1 ± 4.0 years, with a range from 60 to 83 years. 
There were no significant differences between the two main 
groups or in any subgroup in the sex distribution or in the 
BMI levels at surgery. Despite a similar degree of obesity, 
patients ≥60 years old were more significantly affected by 
obesity-related co-morbidities. In particular, we observed a 
fourfold higher prevalence of type 2 diabetes and a eightfold 
higher prevalence of obstructive sleep apnea syndrome in the 
older group. The prevalence of type 2 diabetes was higher in 
patients in the age group of 60–69 years than in patients who 

table 1 clinical characteristics before surgery in 5,074 
patients <60 years old and in 216 patients ≥60 years old 
treated by the laparoscopic adjustable gastric banding 
(lAGB) and registered in the Gruppo Italiano lap-Band (GIlB) 
database. data are reported for the older group as a total and 
for patients 60–69 years old and 70–79 years old separately

<60 years 
old

≥60 years 
old

60–69 years 
old

70–79 years 
old

Number 5,074 216 173 41

Male sex (%) 22.4 14.8 15.0 12.2

Age (years) 36.5 ± 11.0 64.1 ± 4.0* 61.6 ± 3.5* 71.4 ± 3.1*

Body weight 
(kg)

115.2 ± 22.2 116.4 ± 21.1 119.0 ± 24.1 114.3 ± 18.7

BMI (kg/m2) 44.9 ± 7.4 44.2 ± 7.6 44.3 ± 8.7 42.1 ± 6.0

Hypertension 
(%)

15.4 35.2* 34.1* 36.6*

Type 2 
diabetes (%)

5.7 21.1* 23.7* 13.1

Dyslipidemia 
(%)

1.6 11.9* 11.6* 14.6*

Sleep apnea 
(%)

2.2 15.6* 14.4* 17.1*

Osteoarthritis 
(%)

22.4 38.8** 30.7** 70.7*

Values are means ± s.d. and percent values. Two patients ≥80 years old were 
excluded from the subgroups analysis. Unpaired student’s t-test for numerical 
variables and Chi-square test for categorical variables were performed with 
patients <60 years old as the reference group: *P < 0.001; **P < 0.05.
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were 70–79 years of age, whereas the prevalence of osteoar-
thritis was higher in patients who were 70–79 years of age 
than in patients of 60–69 years.

Among the 216 patients ≥60 years of age, 207 were operated 
in centers performing >100 procedures per year, representing 
4.3% of the patients operated in these centers, and only nine 
in centers performing <100 procedures per year, representing 
the 1.7% of the patients operated in these centers (P < 0.01). 
The low number of patients treated in low volume centers 
 precluded any analysis about the effects of center size on the 
outcome of LAGB in the elderly.

We did not observe any significant difference in the operative 
data between patients ≥60 and <60 years old. Further surgical 
procedure, mainly simultaneous cholecystectomy in patients 
with cholelithiasis and simultaneous hiatal hernia repair in 
patients with large hiatal hernia, was done in 17 patients in the 
older group (7.8%) and in 285 patients in the younger group 
(5.6%). The rate of intra-operative complications was <1% in 
both groups. Laparotomic conversion was necessary in one 
patient ≥60 years of age (0.5%) and in 71 patients <60 years 
of age (1.4%). One patient (0.46%) in the older group and 
two patients (0.04%) in the younger group died in the first 30 
days after surgery. The case of peri-operative mortality in the 
older group was represented by a 60 years old woman affected 
by dilated cardiomyopathy who died 7 h after surgery due to a 
massive pulmonary embolism. No differences in operative data 
were observed between patients in the age groups of 60–69 years 
and 70–79 years. The proportion of patients requiring revision 
surgery was also similar in the two groups (Table 2). In particu-
lar, the proportion of patients requiring band removal, mainly 
for erosion, or band repositioning, mainly for slippage of the 
banding, was similar in the two groups. In patients <60 years 
of age, 56 patients (1.1%) were shifted to malabsorptive tech-
niques because of insufficient weight loss. This option was not 
followed in any patient >60 years of age at surgery. All cases 
of revision surgery in patients ≥60 years were performed in 
patients <70 years of age.

Follow-up rate declined from 93.3% at 1 year after surgery 
to 69.3% at 5 years after surgery, without any significant dif-
ference between the age groups. Weight loss in the first 5 years 

after surgery was lower in the group of patients ≥60 years of 
age than in the group of patients <60 years of age (Figure 1). 
BMI 1-year after surgery was 35.1 ± 7.6 kg/m2 in younger and 
38.6 ± 7.2 kg/m2 in older patients (P < 0.05). This difference 
was maintained up to 5 years after surgery (32.8 ± 7.9 kg/m2  

vs. 37.9 ± 6.9 kg/m2 at 2 years, P < 0.05; 33.1 ± 6.9 kg/m2 

vs. 37.8 ± 7.3 kg/m2 at 3 years, P < 0.01; 30.9 ± 8.1 kg/m2 vs. 
38.1 ± 8.8 kg/m2 at 4 years, P < 0.001; 29.9 ± 8.8 kg/m2 vs. 
35.9 ± 7.6 kg/m2 at 5 years, P < 0.01). No differences in weight 
loss were observed between patients in the age groups of 
60–69 years and 70–79 years.

Obesity-related co-morbidities were re-assessed 1 year after 
surgery in all patients. The proportion of patients showing an 
improvement in their co-morbidities in the two age groups 
is shown in Figure 2. Despite lower weight loss, patients ≥60 
years of age experienced a significant improvement in most of 
their co-morbidities. All patients suffering from type 2 dia-
betes (46/46 patients, 100%) or sleep apnoea (34/34 patients, 
100%) had an improvement 1 year after surgery, as found in 
the younger group (279/289 patients, 96.5% and 110/112 
patients, 98.2%, respectively). Hypertension improved in two-
thirds of patients ≥60 years of age (51/76 patients, 67.1%), a 
proportion significantly lower than in patients <60 years 

table 2 Patients requiring revision surgery during follow-up 
in 216 patients ≥60 years old and in 5,074 patients <60 years 
old treated by the laparoscopic adjustable gastric banding 
(lAGB) and registered in the Gruppo Italiano lap-Band (GIlB) 
database. data are reported for the older group as a total and 
for patients 60–69 years old and 70–79 years old separately

<60 years 
old

≥60 years 
old

60–69 years 
old

70–79 years 
old

Band removal 74 (1.4%) 2 (0.9%) 2 (1.1%) 0 (0.0%)

Band 
repositioning

114 (2.2%) 6 (2.7%) 6 (3.4%) 0 (0.0%)

Malabsorption 56 (1.1%) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Total 244 (4.8%) 8 (3.7%) 8 (4.6%) 0 (0.0%)

Values are absolute numbers and percent values. Chi-square test was performed 
and no  significant differences were detected.
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Figure 1 BMI curves in the first 5 years after surgery in 216 patients 
≥60 years old (closed symbols) and in 5,074 patients <60 years old 
(open symbols) treated by the Lap-Band System and registered in the 
Gruppo Italiano Lap-Band (GILB) database. Unpaired student’s t-test: 
*P < 0.05; **P < 0.01; ***P < 0.001.
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Figure 2 Proportion of patients showing an improvement of  
 obesity-related co-morbidities 1 year after surgery in 5,074 patients 
<60 years old (white bars) and in 216 patients ≥60 years old (gray bars). 
Chi-square test: *P < 0.001.
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of age (702/781 patients, 89.8%, P < 0.001). Dyslipidemia 
improved only in a minority of the affected patients both in 
the older and in the younger group (10/26 patients, 38.5% and 
31/81 patients, 38.3%, respectively). Finally, while in patients 
<60 years old the large majority of patients suffering from oste-
oarthritis at baseline had an improvement 1 year after surgery 
(821/1,137 patients, 72.9%), an improvement of joint pain was 
observed only in one-third of patients ≥60 years of age (29/83 
patients, 34.9%, P < 0.001). No significant differences in the 
proportion of patients showing an improvement in their co- 
morbidities were observed between patients in the age groups 
of 60–69 years and 70–79 years.

dIscussIon
In this study, we analyzed the outcome for a large group of 
morbidly obese elderly patients treated with LAGB and reg-
istered in a multi-site national registry. Our data confirmed 
that LAGB can be performed safely in the elderly as well as in 
adults. The weight loss obtained in older patients is lower than 
expected, but it is still associated with a significant improve-
ment in most of the obesity-related co-morbidities.

A recent position statement on obesity in older adults con-
cluded that more clinical studies are needed to evaluate the use 
of bariatric surgery in the treatment of extreme obesity in older 
persons (2). Our study is an observational retrospective analy-
sis that may not be considered at the same level of scientific 
soundness as a prospective randomized clinical trial. However, 
only a few single-site small series of studies have to date spe-
cifically evaluated the effect of bariatric surgery in patients 
>60 years of age (12–15) and our study now presents the 
largest series of older persons ever published. These patients 
have been selected from a multi-site database that collects 
peri-operative and follow-up data from 26 surgical centers 
well distributed over the entire Italian territory. The database 
comprises high volume institutions with >100 procedures per 
year, middle volume centers with 20–50 procedures per year 
and also some centers who utilized the LAGB only for a limited 
period of time and then shifted to other types of operations 
(see Supplementary Data online). The database may therefore 
be considered truly representative of the general practice of 
gastric banding in Italy and our data on elderly patients are 
probably more clinically significant than those available from 
single-site small series. On the other hand, the clinical setting 
in which the multi-site data were collected probably explains 
the lower follow-up rate observed in our study. Approximately 
30% of the patients were not followed 5 years after surgery and 
this may affect the reliability of our results. However, no dif-
ferences in follow-up rate were observed between older and 
younger patients.

Roux-en-Y gastric bypass is the most frequently performed 
bariatric procedure in the United States. Estimated peri-
 operative mortality after gastric bypass is ~0.5% in adults (16). 
Composite data from single-site studies evaluating the use of 
gastric bypass in the elderly suggests greater peri-operative 
morbidity, but the small sample size precludes any reliable 
estimate of specific peri-operative mortality (12–15). On the 

other hand, a large cohort analysis among Medicare benefici-
aries undergoing bariatric surgical procedures, mainly gastric 
bypass, showed an alarming 90-days’ mortality rate of 4.6% 
in patients 65–74 years of age (6). LAGB had a lower peri-
operative morbidity than gastric bypass, with an estimated 
early mortality of 0.1% in adults (16). Our multi-site study on 
>200 elderly patients demonstrated that LAGB may performed 
safely also in older persons, with a very low rate of operative 
complications and a peri-operative mortality still <0.5%.

Previous reports about the outcome of patients treated with 
LAGB suggested that advancing age and some other age-related 
factors, like insulin resistance, poor physical activity and poor 
general health, are related to a lower degree of weight loss after 
LAGB (17,18), as was found in our study. Indeed, patients 
>60 years registered in the GILB database have a weight loss that 
is nearly half of the weight loss observed in younger patients. 
Despite this lower level of weight loss, patients >60 years had an 
improvement of their co-morbidity after surgery similar to that 
observed in more successful younger patients. One year after 
banding, all patients with diabetes or sleep apnoea syndrome 
and ~70% of the patients suffering from hypertension had an 
improvement in their co-morbidities. However, the clinical rel-
evance of this observation may be decreased by the fact that the 
assessment of comorbidities and their evolution, sleep apnoea 
in particular, was not performed with a gold standard metho-
dology in our multi-sites study. On the other hand, not all the 
 co-morbidities suffered by elderly patients at baseline showed 
the same degree of improvement after surgery. In particular, 
only one-third of the large number of patients affected by oste-
oarthritis at baseline reported an improvement in this comor-
bidity 1 year after surgery. Arthritis is the leading cause of 
physical disability in older adults and a high BMI is associated 
with an increased risk of osteoarthritis in older persons (2).

In conclusion, our results support the use of LAGB in the 
elderly, at least on the side of safety. On the side of efficacy, 
a lower weight loss should be expected in older patients. The 
impact of the weight loss induced by LAGB on comorbidities, 
the physical performance, and the health-related quality of life 
of elderly morbid obese patients needs to be evaluated in more 
specific studies.
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