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A B S T RA  C T
BACKGROUND: Laparoscopic sleeve gastrectomy (LSG) represents the most performed bariatric surgical procedure 
worldwide. Morbid Overweight in elderly patients is becoming a significant health problem even in Italy. As well as in 
younger age groups, bariatric surgery could be indicated even in this subset of patients. However the advantages and 
results of LSG in patients over 60 years old have received minimal attention.
METHODS: The records of 375 patients underwent LSG between 2008 and 2016 were reviewed. In the entire series 
18 patients were aged 60 years or older at the time of surgery. Since a 3 years follow-up was available for 12 patients 
out of the 18 aged over 60 we included in the study only these. General epidemiologic data, clinical findings, BMI and 
comorbidities surgical treatment and follow-up data were collected; postoperative measurements such as operative time, 
intraoperative complications, mortality rate, length of stay, incidence of early and late complications, Body mass Index 
(BMI), excess weight loss rate (EWL%) and comorbidities resolution were also recorded.
RESULTS: LSG was successfully performed for all geriatric patients. Global complications rate was 16.6% At 3 years 
mean BMI was 34.4±3.8 with a mean EWL% 66.1±31.9. Postoperative resolution of obesity comorbidities was observed; 
Hypertension (71.4%), type 2 Diabetes Mellitus (T2DM) (50.0%), obstructive sleep apnea syndrome (OSAS) (66.6%) 
respectively. No intraoperative complications or mortality were recorded.
CONCLUSIONS: LSG offered cure in geriatric patients affected by morbid obesity for weight loss and comorbidities 
resolution. Larger studies are necessary to analyze and minimize the incidence of postoperative complications associated 
to this surgical procedure in elderly patients.
(Cite this article as: Bianco P, Rizzuto A, Velotti N, Bocchetti A, Manzolillo D, Maietta P, et al. Results following laparo-
scopic sleeve gastrectomy in elderly obese patients: a single center experience with follow-up at three years. Minerva Chir 
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Obesity is a world health problem and it is 
associated with development, also in ex-

perimental studies, of a lot of comorbidities such 
as diabetes mellitus, hypertension, fatty liver, 
congestive heart failure, sleep apnea and infertil-
ity.1-3 LSG represents worldwide the most com-

mon surgical procedure for treatment of morbid 
obesity. Patients undergoing LSG show an excel-
lent excess weight loss rate (EWL%) in short- 
and mid-term, comparable to those undergoing 
standard Roux-Y gastric bypass and the most 
recent Mini-One Anastomosis gastric bypass 
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weight loss, occurring later than 30 days from 
surgery.

A structured follow-up that included periodi-
cal visits was provided for all patients. Informa-
tion about weight loss, dietetic program compli-
ance and late complication rate were investigat-
ed. Controls were scheduled every three months 
during the first postoperative year and every six 
months thereafter. T2DM and hypertension re-
mission/resolution, were studied according to 
standard criteria.11

Results

Male patients were 5/12 (41.6%), mean age was 
65.5 years while mean preoperative BMI was 
48.2±3.4 kg/m2. Four patients had no comorbid 
diseases; T2DM (8 cases 66.6%), hypertension 
(7 cases 58.3%), OSAS (6 cases 50.0%) and 
Hiatal Hernia (6 cases 50.0%) were the most 
common comorbidities observed in this series of 
geriatric patients. Baseline parameters are shown 
in Table I.

All the procedures were performed by lapa-
roscopy by the same surgeons, (MM, MM, 
PB), no conversion to open surgery or intraop-
erative complications occurred. Mean operative 
time was 79.1±12.0 minutes. Mean of hospital 
stay was 5.08±0.51 days. No mortality was re-
corded. Global complication rate was 16.6% 
(2/12). One staple line leak (8.3%) occurred as 
early complication two weeks after discharge 
from hospital and the patient had typical symp-

(MGB/OAGB).4-8 Bariatric surgery is indicated 
for BMI greater than 40 kg/m2 or greater than 
35 kg/m2 presenting with comorbidities9-11 and 
in many centers, surgery is limited to patients 
younger than 65 years of age.12, 13

Age is considered to be an independent prog-
nostic factor in addition to BMI, presence of 
diabetes mellitus and smoking in predicting bar-
iatric postoperative morbidity and mortality as 
well as in general and oncological surgery.14-17 
Elderly patients represent a large cohort of obese 
patients, and in Italy the prevalence increased of 
about 7% in the last 20 years,18 reaching 16%.

Furthermore Italian Society for Bariatric and 
Metabolic Surgery (SICOB), recommends bar-
iatric surgery in obese elderly patients younger 
than 70 years old.19 Therefore in the current re-
port we evaluated the adequacy of LSG in elder-
ly patients ranging between 60 and 70 years old. 
The outcome of a subgroup of patients reaching 
a mid term follow-up (3 years) has been thus 
evaluated.

Materials and methods

From January 2008 to December 2016, 375 mor-
bid obese patients underwent LGS for morbid 
obesity at University Hospital Federico II of Na-
ples. Eighteen patients in the entire series were 
aged 60 years or more; 12 reached at least three 
years of follow and were then retrospectively 
studied.

All patients were administered preoperative 
intravenous low-dose heparin infusion and intra-
operative pneumatic leg compression for preven-
tion of pulmonary embolism (PE) and deep ve-
nous thrombosis (DVT), according to the SICOB 
guidelines.19, 20

LSG was performed according to the stan-
dard surgical technique,11, 21 and fibrin sealant 
was routinely used on staple line.22 Data col-
lected were; demographics, surgery (opera-
tive time, conversion rate), hospital stay, and 
complications. Among them, we investigated 
early complications, occurring within the first 
30 days from surgery such as suture line leak 
and significant bleeding, and late complications 
such as stenosis, de novo gastro-esophageal 
reflux (GERD), weight regain and excessive 

Table I.—��Baseline measurements.

Patients Age Gender BMI
(kg/m2)

Hyper-
tension T2DM OSAS Hiatal

hernia

1 66 M 50 No Yes Yes No
2 64 M 44 Yes Yes Yes No
3 66 F 51 Yes No No Yes
4 67 M 48 Yes Yes No Yes
5 61 M 51 No Yes Yes Yes
6 67 F 44 Yes No No No
7 63 F 54 Yes Yes Yes Yes
8 66 M 48 No Yes Yes Yes
9 69 F 48 No Yes No Yes
10 68 F 51.7 Yes No Yes No
11 67 F 43.7 No Yes No No
12 62 F 45 Yes No No No

BMI: Body Mass Index; T2DM: Type 2 diabetes mellitus; OSAS: 
obstructive sleep apnea syndrome.
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tients were aged 60 years or older and for 12 pa-
tients a three years follow-up was available. The 
most relevant conclusion from our study is that 
LSG in an effective procedure in the treatment 
of morbid obesity in elderly patients not previ-
ously selected. This report demonstrates the safe-
ness of LGS in geriatric patients. Although LSG 
is known to be technically easier and with better 
outcomes if compared to the other bariatric pro-
cedures,13 the results of this procedure on elderly 
patients have received minimal attention. The 
patients older than 65 years represents over 40% 
of all surgeries performed24 and the overweight 
management, is an important aspect for this sub-
set of patients.

In the USA, the age-adjusted prevalence 
of obesity in 2013-2014 was 35% among men 
and 40% among women.25 Similarly, in Italy, 
the prevalence of obesity among the elderly in-
creased in the last 10 years.26 In elderly adults, 
excess weight is associated with a higher preva-
lence of many chronic health conditions and re-
duced quality of life. Nowadays bariatric surgery 
demonstrates to be the most effective treatment 
for morbid obesity and its comorbidities.27 For 
many years, advanced age has been a relative 
contraindication to bariatric surgery because of 
increased perioperative risk and suboptimal ex-
cess weight loss,28, 29 or late complications lead-
ing to neurological manifestations.30, 31

The Obesity Society/American Society for 
Metabolic & Bariatric Surgery/American As-

toms (fever >38 °C, abdominal pain and WBC 
count >16,000). He was treated with the place-
ment of a Megastent® (Taewoong Medical In-
dustries, Kangseo-Gu Songjung-Dong, South 
Korea).23 Seven days after stent placement, he 
started a liquid high protein diet followed by a 
soft diet, and 3 days later, he was discharged in 
good clinical conditions. The stent was removed 
8 weeks later, and upper endoscopy documented 
complete healing of the leak. One severe de novo 
GERD (8.3%), resistant to PPI therapy, occurred 
one month after LSG. Patient underwent conver-
sion to MGB/OAGB. Postoperative course was 
regular and GERD symptoms were completely 
controlled. No further complications occurred in 
the remaining 10 patients.

At 1 year of follow-up mean BMI was 
42.4±4.0, EWL% was 26.5±6.3. At 2 years of 
follow-up mean BMI was 37.8±4.4, EWL% was 
56.2±34.4.

At 3 years of follow-up mean BMI was 
34.4±3.8 and EWL% was 66.1±31.9. In terms of 
comorbidities, hypertension remission occurred 
in 71.4% (5/7), TDM2 remission occurred in 
50.0% (4/8), OSAS remission occurred in 66.6% 
(4/6). Results are shown in Table II.

Discussion

In this manuscript we report on our experience 
using LSG in 375 patients with morbid obesity 
recruited between 2008 and 2016. Eighteen pa-

Table II.—��Postoperative measurements.

Patients Operative 
Time POD Complications Treatment BMI 1 

year
EWL% 
1 year

BMI
2 years

EWL% 
2 years

BMI 3 
years

EWL% 
3 yeasr

Complications 
resolution at 3 years

Hypertension T2DM OSAS

1 90’ 5 / / 44.4 21.7 41.67 31.9 38.6 43.5 / No Yes
2 80’ 5 / / 38.2 30.6 28.4 80.6 26.8 88.7 Yes Yes Yes
3 100’ 6 / / 42.9 28.8 38.8 45.2 35.8 54.8 Yes / /
4 75’ 5 / / 40.3 32.3 38 41.5 36.9 46.2 No No /
5 85’ 5 Leak Endoscopy 40.3 38.4 37.5 48.7 35.4 56.4 / No Yes
6 80’ 4 / / 40.8 15.4 38 28.8 34 44.2 Yes / /
7 90’ 5 Reflux MGB 49.5 14.9 42.7 36.5 36.7 55.4 Yes Yes Yes
8 60’ 5 / / 44.08 16.7 40.49 31.9 36.5 48.6 / No No
9 70’ 6 / / 44.8 13.6 40.4 31.8 36 50 / Yes /
10 75’ 5 / / 48.9 10.3 42.5 33.3 38.2 48.7 No / No
11 85’ 5 / / 38.8 25 33.6 51.8 29.4 73.2 / Yes /
12 60’ 5 / / 36.6 39.3 31.6 62.5 29.3 73.2 Yes / /
POD: postoperative days; BMI: Body Mass Index; EWL%: Excess weight loss %; T2DM: type 2 diabetes mellitus; OSAS: obstructive sleep 
apnea syndrome.
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(8.3%), a complication rate finally comparable 
with other larger series in a population of stan-
dard age.43

One patient in our study (8.3%) presented a 
leak. Even though an early surgical re-exploration 
is indicated when surgeons suspect an acute leak,44 
it was conservatively managed. This was because 
the leak presented two weeks following discharge 
from hospital and the patient, although symptom-
atic, was in stable hemodynamic condition6, 45, 46.

In our experience, confirming most recent 
published evidence,47 LSG demonstrated to be 
safe and effective in obese elderly patients in 
terms of comorbidities resolution, showing an 
acceptable EWL%. Early and late complications, 
presenting a prevalence rate comparable to stan-
dard aged population, could be treated as well as 
in younger patients. The few cases recorded in 
our study remain a limiting factor.

Conclusions

LSG is safe and effective for the treatment of 
morbid obesity in elderly patients. Age does not 
seem to be an independent prognostic factor of 
success or failure. Larger studies are necessary 
to analyze and minimize the incidence of postop-
erative complications associated to this surgical 
procedure in old age.
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