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Abstract

Background The two most commonly performed proce-

dures for bariatric surgery include Roux-en-Y gastric

bypass (RYGB) and adjustable gastric banding (AGB).

While many studies have commented on short-term, post-

operative outcomes of these procedures, few have reported

long-term data. The purpose of this study was to compare

long-term, postoperative outcomes between RYGB and

AGB.

Methods This was a retrospective, cohort comparing all

patients undergoing RYGB or AGB at our institution, from

01/1998 to 08/2012. Patients were followed at 1-, 3-, and

5-year intervals. Adjusted, Cox proportional hazard

regression and mixed effects repeated measures modeling

were performed to generate cure ratios (CR) and 95 %

confidence intervals (CI).

Results Two thousand four hundred twenty bariatric

surgery patients (380 AGB, 2,040 RYGB) were identified

by CPT code. Median (range) follow-up for patients was 3

(1–5) years. Preoperatively, RYGB patients were signifi-

cantly younger, more obese, had higher hemoglobin A1c,

and less often suffered from hypertension (HTN),

dyslipidemia, and asthma as compared to AGB patients.

Postoperatively, RYGB patients experienced significantly

longer operating room times, higher incidences of intensive

care unit admissions, longer hospital lengths of stay, and

increased incidence of small bowel obstruction compared

to AGB patients. After adjusting for statistically significant

and clinically relevant factors [e.g., age, gender, body mass

index, degenerative joint disease (DJD), diabetes, HTN,

dyslipidemia, heart disease, apnea, and asthma], RYGB

was independently associated with a significantly greater

percentage of total body weight loss (p = 0.0065) and

greater CR (95 % CI) regarding gastroesophageal reflux

disease [2.1(1.4–3.0)], DJD [3.4(2.0–5.6)], diabetes

[3.4(2.2–5.4)], apnea [3.1(1.9–5.3)], HTN [5.5(3.4–8.8)],

and dyslipidemia [6.3(3.5–11)] compared to AGB.

Conclusion Our results support previous studies that have

observed a greater weight loss associated with RYGB as

compared to AGB and provide further evidence toward the

long-term sustainability of this weight loss. Additionally,

RYGB appears to result in a greater reduction of medical

comorbidity.

Keywords Roux-en-Y gastric bypass � Adjustable gastric

banding � Weight loss � Medical comorbidity

Approximately, 80 million Americans are obese [i.e., body

mass index (BMI) C 30] [1]. Obesity is associated with

heart disease, cancer, and stroke and costs the United States

nearly $150 billion annually [2]. Weight loss surgery may

be an option for patients with BMI C 40 or C 35 with

comorbid conditions, when less invasive weight loss

alternatives have failed [3].

Roux-en-Y gastric bypass (RYBG) and adjustable gas-

tric banding (AGB) are the two most commonly performed
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weight loss surgeries worldwide [4, 5]. Studies comparing

outcomes between the two methods are conflicting [6–25].

Furthermore, long-term studies (C 5 years) are few [7, 8,

15, 17–21]. The purpose of this study was to compare long-

term postoperative outcomes between RYGB and AGB at

our institution.

Methods

Patients and follow-up

Details of the study database and methodology have been

previously described and are summarized below [26]. A

retrospective cohort analysis of a prospectively maintained

database of all patients undergoing bariatric surgery at our

institution from 1985 to 2013 was performed. Institutional

review board approval was obtained before review of data

was initiated. For the purposes of this study, patients from

1998 to 2012 were chosen based upon Current Procedural

Terminology code, electronic medical record, and follow-

up availability (i.e., 1-, 3-, and 5-year follow-up). Patients

were subsequently stratified and compared by procedure

type (i.e., RYGB vs. AGB).

Preoperative patient demographics and comorbidities

evaluated included: age, gender, weight, BMI, gastro-

esophageal reflux disease (GERD), degenerative joint dis-

ease (DJD), diabetes (DM), obstructive sleep apnea (OSA),

hypertension (HTN), dyslipidemia, asthma, heart disease,

and hemoglobin A1c (HgbA1c). Perioperative data evalu-

ated included: operative (OR) time, intensive care unit

(ICU) admission, hospital length of stay (LOS), 30-day

bleeding, 30-day anastomotic leak, small bowel obstruction

(SBO), pulmonary embolism, 30-day mortality, and any-

time mortality. 1-, 3-, and 5-year follow-up data evaluated

included: percent total body weight loss (PTBWL), GERD,

DJD, DM, OSA, HTN, dyslipidemia, and heart disease.

Definitions

RYGB was defined as laparoscopic, open, or laparoscopic

converted to open Roux-en-Y. AGB was defined as lapa-

roscopic or laparoscopic converted to open gastric banding.

OSA was defined by sleep study center evaluation. GERD,

DJD, DM, HTN, dyslipidemia, asthma, and heart disease

were defined by medical history documentation and/or

associative medication within the electronic medical

record. PTBWL was defined as total weight loss (weight at

follow-up subtracted from preoperative weight) divided by

preoperative weight. Mortality was defined as all-cause for

both 30-day and anytime.

Setting

The University of Virginia Health System is a tertiary care

center located in Charlottesville, VA and has been recog-

nized by the American College of Surgeons as a Level 1a

Accredited Bariatric Center of Excellence. Between 1985

and 2013, approximately, 3,000 bariatric surgeries were

performed at our institution.

RYGB operative description and postoperative

management

Open and laparoscopic RYGB are performed in a similar

fashion. After obtaining intraperitoneal access, the omen-

tum is retracted cephalad, and the ligament of Treitz is

identified. A 100-cm (BMI \50) or 150-cm (BMI C50)

Roux limb is constructed with the distance from the liga-

ment of Treitz to the jejunojejunostomy measuring

approximately 50 cm. The common enterotomy is hand

sewn closed. The Roux limb is anastomosed to a 15–30 cc

pouch created using a linear cutting stapler in a retrocolic

and retrogastric fashion. The anastomosis is tested for air

leak using an endoscope and water. A cholecystectomy is

performed if preoperative imaging identifies gallstone

presence. On postoperative day 1, patients receive a gast-

rografin swallow study. If no leak or obstruction is dem-

onstrated, a gastric bypass phase I diet (liquid) is initiated.

If this is tolerated, a gastric bypass phase II diet (pureed

foods) is initiated. The patient is discharged home usually

by postoperative day 2 or 3. Patients are seen back in clinic

for their first postoperative visit at 3 weeks and are

advanced to a gastric bypass phase III diet (soft, solid

foods). Following this, patients are scheduled to be seen

back at 3 months from surgery, 6 months from surgery,

1 year from surgery, and then every year thereafter unless a

complication arises.

AGB operative description and postoperative

management

Open and laparoscopic AGB are performed in a similar

fashion. Intraperitoneal access is obtained. Using a pars

flaccida technique, the diaphragmatic crus are identified,

and a retroperitoneal space is created at the base of the

crus. The band device (Original, VG, AP Standard, AP

Large, or Realize) is then brought through the newly cre-

ated retrogastric tunnel, passed around the esophagus and

upper stomach, buckled, and secured with three plication

sutures. Band tubing is subsequently brought out of the

epigastric port site and secured within a subcutaneously

created pocket. Patients are started on a gastric bypass

phase I diet following surgery and are usually discharged

home on the same day of the procedure. Patients may
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advance to a gastric bypass phase II diet if phase I is tol-

erated. Patients are seen back in clinic for their first post-

operative visit at 3 weeks and are advanced to a gastric

bypass phase III diet. Following this, patients are seen back

every 6–8 weeks for band adjustments to optimize weight

loss until a plateau is reached. At this point, patients may

be seen every 6 months to a year unless a complication

arises.

Statistical analysis

Categorical data were analyzed using either v2 or Fisher’s

exact test depending upon the size of data for each

respective category. Continuous data were analyzed using

either Student’s t test or Wilcoxon rank sum depending

upon the normalcy of distribution. Continuous variables

not previously categorized were divided into quartiles prior

to statistical analysis. Quartile categorization is beneficial

because it limits the influence of outliers and allows for the

assessment of trend across categories. For completeness,

we also provided mean and median estimates. Unadjusted

and adjusted Cox proportional hazard regression modeling

was performed to compute cure ratios (CR) and 95 %

confidence intervals (CI) for preoperative comorbidities

(i.e., GERD, DJD, DM, OSA, HTN, dyslipidemia, and

heart disease) following RYGB relative to AGB (referent).

Additionally, unadjusted and adjusted mixed effects repe-

ated measures modeling was performed to evaluate the

PTBWL experienced following RYGB relative to AGB

Table 1 Demographics and comorbidities among bariatric surgery

patients stratified by surgery type (N = 2,420)

Variables Gastric banding

n (%)

Gastric bypass

n (%)

P-value

Overall 380 (16) 2040 (84) –

Age (years)

Q1 (\40) 93 (24) 586 (29) \0.0001

Q2 (40–47) 77 (20) 498 (24)

Q3 (47–53) 78 (21) 518 (25)

Q4 ([53) 132 (35) 438 (21)

Mean ± SD 45 ± 11 43 ± 9.8 \0.0001

Median (IQR) 45 (18) 43 (15)

Gender

Male 78 (21) 371 (18) 0.29

Female 302 (79) 1667 (82)

Weight (lbs)

Q1 (\274) 161 (42) 458 (22) \0.0001

Q2 (272–312) 113 (30) 492 (24)

Q3 (312–363) 83 (22) 519 (25)

Q4 ([363) 23 (6) 571 (28)

Mean ± SD 278 ± 47 321 ± 72 \0.0001

Median (IQR) 272 (58) 308 (90)

Body mass index

Q1 (\44) 209 (55) 495 (24) \0.0001

Q2 (44–50) 103 (27) 483 (24)

Q3 (50–57) 50 (13) 530 (26)

Q4 ([57) 18 (5) 532 (26)

Mean ± SD 45 ± 6.1 52 ± 9.7 \0.0001

Median (IQR) 44 (7.0) 50 (12)

GERD

No 264 (69) 1331 (65) 0.11

Yes 116 (31) 709 (35)

DJD

No 205 (54) 1000 (49) 0.078

Yes 175 (46) 1040 (51)

Diabetes

No 240 (63) 1333 (65) 0.41

Yes 140 (37) 707 (35)

Apnea

No 262 (69) 1369 (67) 0.48

Yes 118 (31) 671 (33)

HTN

No 132 (35) 829 (41) 0.031

Yes 248 (65) 1211 (59)

Dyslipidemia

No 238 (63) 1709 (84) \0.0001

Yes 142 (37) 331 (16)

Asthma

No 328 (86) 1856 (91) 0.0049

Yes 52 (14) 184 (9)

Table 1 continued

Variables Gastric banding

n (%)

Gastric bypass

n (%)

P-value

Heart disease

No 365 (96) 1969 (97) 0.65

Yes 15 (4) 71 (3)

HgbA1c

Q1 (\6.3) 306 (81) 1794 (88) \0.0001

Q2 (6.3–7.4) 33 (9) 76 (3.7)

Q3 (7.4–8.9) 28 (7) 73 (4)

Q4 ([8.9) 13 (3) 97 (5)

Mean ± SD 6.2 ± 1.1 7.4 ± 10 0.011

Median (IQR) 5.9 (0.90) 6.2 (2.0)

v2 or Fisher’s exact test was used for categorical variables depending

upon the size of data for each respective variable (i.e., if any one cell

in a 2 9 2 table was less than 5, Fisher’s Exact test was used). Stu-

dent’s t-test or Wilcoxon Rank Sum was used for continuous variables

depending upon the normalcy of distribution

DJD degenerative joint disease, GERD gastroesophageal reflux dis-

ease, HgbA1c hemoglobin A1c, IQR interquartile range, Lbs pounds,

Q1 first quartile, Q2 second quartile, Q3 third quartile, Q4 fourth

quartile, SD standard deviation
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(referent). Variables deemed clinically relevant and statis-

tically significant were included in the multivariable ana-

lysis models (excluding stratifying variables of interest for

Cox regression models). Analysis was performed using

SAS Version 9.3� (Cary, NC, USA) programming soft-

ware. Statistical significance was defined as a p-value of

less than 0.05.

Results

Two thousand four hundred twenty patients (AGB = 380

vs. RYGB = 2,040) were identified by CPT code. Mean

follow-up for patients was 12 ± 16 months (AGB =

20 ± 19 vs. RYGB = 10 ± 15 months).

Preoperative patient demographics and comorbidities

are presented in Table 1 and stratified by procedure type.

The two groups were similar; however, patients undergoing

RYGB were younger, weighed more, and had a lower

prevalence of HTN, dyslipidemia, and asthma compared

with AGB. Although a difference in diabetic prevalence

was not observed between groups, HgbA1c levels were

lower between AGB patients compared with RYGB.

Perioperative data stratified by procedure type are pre-

sented in Table 2. The two groups were similar; however,

patients undergoing RYGB experienced longer OR times,

greater incidence of ICU admission, longer hospital LOS,

and greater incidence of SBO compared with AGB.

Notably, incidence of mortality was similar between

groups.

Postoperative outcomes recorded at 1-, 3-, and 5-year

follow-up and stratified by procedure type are presented in

Table 3. One thousand sixty five (AGB = 296/349 vs.

RYGB = 769/1,912) out of 2261, 497 (AGB = 135/267

vs. RYGB = 362/1697) out of 1964, and 288 (AGB = 56/

121 vs. RYGB = 232/1457) out of 1,578 patients were

present for their 1-, 3-, and 5-year follow-up, respectively.

Multivariable, mixed effects repeated measures modeling

revealed that RYGB was independently associated with

greater PTBWL compared with AGB. Additionally, mul-

tivariable, Cox proportional hazard modeling revealed that

RYGB was independently associated with GERD, DJD,

DM, OSA, HTN, and dyslipidemia cure compared with

AGB.

Discussion

We present one of the largest cohorts evaluating RYGB

and AGB over a long-term period of time (i.e., C5 years)

[7, 8, 15, 17–21]. Our study observed an independent and

significant advantage of RYGB over AGB regarding

PTBWL as well as resolution of GERD, DJD, DM, OSA,

HTN, and dyslipidemia over time. Previous studies have

observed conflicting results [6–25].

RYGB patients in our study experienced a 34–35 %

total body weight loss compared with AGB patients who

experienced a 16–19 % total body weight loss. This dif-

ference was maintained throughout each follow-up period.

Previous studies have reported similar findings at 2-year

[9–12], 3-year [13, 16], 5-year [6, 8, 17, 18, 21], and

10-year follow-up [7, 19] and have observed greater fre-

quency of comorbid resolution (i.e., DM, HTN, hyperlip-

idemia, OSA) with RYGB compared to AGB [11, 13, 16–

18]. Our study supports these findings and additionally

Table 2 Perioperative data among bariatric surgery patients stratified

by surgery type

Variables Gastric banding

n (%)

Gastric bypass

n (%)

P-value

OR time (min)

Mean ± SD 98 ± 32 193 ± 60 \0.0001

Median (IQR) 93 (37) 184 (75)

ICU admission

No 380 (100) 2017 (99) 0.039

Yes 0 (0) 23 (1)

Hospital LOS (days)

Mean ± SD 0.30 ± 0.56 3.0 ± 2.6 \0.0001

Median (IQR) 0 (1.0) 2.0 (1.0)

30-Day bleed

No 378 (99) 2009 (98) 0.13

Yes 2 (1) 31 (2)

30-Day leak

No 374 (98) 2025 (99) 0.13

Yes 6 (2) 15 (1)

Pulmonary embolism

No 378 (99) 2038 (100) 0.12

Yes 2 (1) 2 (0)

SBO

No 379 (100) 2004 (98) 0.029

Yes 1 (0) 36 (2)

30-Day mortality

No 379 (100) 2030 (100) 1.0

Yes 1 (0) 10 (1)

Mortality

No 376 (99) 2001 (98) 0.24

Yes 4 (1) 39 (2)

v2 or Fisher’s exact test was used for categorical variables depending

upon the size of data for each respective variable (i.e., if any one cell

in a 2 9 2 table was less than 5, Fisher’s Exact test was used). Stu-

dent’s t-test or Wilcoxon Rank Sum was used for continuous variables

depending upon the normalcy of distribution

ICU intensive care unit, IQR interquartile range, LOS length of stay,

Min minutes, OR operating room, Q1 first quartile, Q2 second quar-

tile, Q3 third quartile, Q4 fourth quartile, SD standard deviation
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Table 3 Unadjusted and adjusted postoperative outcomes of bariatric surgery patients at follow-up

Variables Gastric banding

n (%)

Gastric bypass

n (%)

Unadjusted

P-valuea CR

(95 %CI)b

Adjusted P-valuea,c

CR (95 %CI)b,c

Overall [n (%) within

each F/u period]

1-Year F/ud 296 (28) 769 (72) – –

3-Year F/ue 135 (27) 362 (73)

5-Year F/uf 56 (19) 232 (81)

PTBWL [mean ± SD;

median (IQR)]

1-Year F/u 16 ± 8.3; 16 (11) 35 ± 8.1; 35 (10) \0.0001g \0.0001g

3-Year F/u 19 ± 12; 18 (18) 35 ± 11; 35 (16) 0.0096h 0.0065h

5-Year F/u 17 ± 12; 15 (14) 34 ± 11; 33 (15)

GERD

1-Year F/u 64 (23) 97 (13)

3-Year F/u 33 (25) 42 (12) 1.9 (1.3–2.8)i 2.1 (1.4–3.0)i

5-Year F/u 19 (35) 28 (13)

DJD

1-Year F/u 128 (46) 289 (40)

3-Year F/u 59 (46) 127 (37) 3.6 (2.2–6.0)i 3.4 (2.0–5.6)i

5-Year F/u 27 (49) 79 (35)

DM

1-Year F/u 88 (31) 129 (17)

3-Year F/u 37 (28) 53 (15) 3.4 (2.1–5.2)i 3.4 (2.2–5.4)i

5-Year F/u 25 (45) 28 (13)

Apnea

1-Year F/u 73 (26) 144 (20)

3-Year F/u 36 (27) 41 (12) 3.1 (1.8–5.2)i 3.1 (1.9–5.3)i

5-Year F/u 16 (29) 24 (11)

HTN

1-Year F/u 173 (63) 281 (39)

3-Year F/u 79 (61) 124 (36) 5.4 (3.4–8.5)i 5.5 (3.4–8.8)i

5-Year F/u 43 (78) 94 (42)

Dyslipidemia

1-Year F/u 99 (36) 100 (14)

3-Year F/u 47 (36) 41 (12) 6.0 (3.4–11)i 6.3 (3.5–11)i

5-Year F/u 25 (45) 29 (13)

Heart

1-Year F/u 14 (5) 43 (6)

3-Year F/u 8 (6) 23 (7) 1.8 (0.2–15)i 3.0 (0.31–30)i

5-Year F/u 6 (11) 18 (8)

a Mixed effects repeated measures model
b Proportional hazards partial likelihood
c Adjusted for surgery type, age, gender, and preoperative presence of DJD, diabetes, HTN, dyslipidemia, heart disease, apnea, and asthma (excluding stratifying

variables of interest for Cox regression models)
d Total available patients for time period = 2,261 (AGB = 349 vs. RYGB = 1,912)
e Total available patients for time period = 1,964 (AGB = 267 vs. RYGB = 1,697)
f Total available patients for time period = 1,578 (AGB = 121 vs. RYGB = 1,457)
g Group main effect
h Group 9 time interaction
i Referent category is banding

AGB adjustable gastric banding, CI confidence interval, CR cure ratio (instantaneous cure rate of preoperative comorbidity relative to referent category; computed

using Cox proportional hazard model), DJD degenerative joint disease, DM diabetes mellitus, F/U follow-up, GERD gastroesophageal reflux disease, HTN

hypertension, IQR interquartile range, SD standard deviation, PTBWL percent total body weight loss, RYGB Roux-en-Y gastric bypass
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reports a greater GERD and DJD cure rate among RYGB

patients.

One possible explanation for the observed benefits may

involve changes in gastrointestinal hormones [i.e., gluca-

gon-like peptide-1 (GLP-1), peptide YY (PYY), leptin, and

ghrelin] [27, 28]. Up-regulation of GLP-1, PYY, and leptin

(via ileum, colon, and adipocyte stimulation) is thought to

reduce hunger, impart satiety, and increase energy expen-

diture by decreasing gastric emptying, inhibiting gastric

acid secretion, promoting insulin secretion and sensitivity,

and acting upon the hypothalamus. Down-regulation of

ghrelin (via pituitary and gastric stimulation) is thought to

suppress appetite by increasing insulin secretion and

decreasing gastrointestinal motility. Previous studies have

shown a greater increase in GLP-1 and PYY among

patients following RYGB compared with AGB [27, 28].

This increase is thought to be attributable to the additional

intestinal bypass component of RYGB as opposed to the

purely gastric-restrictive banding procedure. Additionally,

the greater degree of gastric restriction seen with RYGB

may result in a greater decrease in ghrelin levels. A recent

randomized clinical trial by Chronaiou et al. [29] evaluated

weight loss and hormonal secretion in 24 patients (12

laparoscopic Roux-en Y gastric bypass vs. 12 laparoscopic

Roux-en Y gastric bypass with additional fundus resec-

tion). The authors observed that fundal resection (i.e.,

increased gastric restriction and manipulation) was asso-

ciated with persistently lower fasting ghrelin levels and

higher GLP-1, PYY, and insulin responses. The applica-

bility of this physiological alteration has been described by

multiple studies surveying patients and their postoperative

hedonic response to food [30–32]. The authors observed a

dramatic difference in taste changes experienced by RYGB

compared with AGB resulting in a greater repulsion to high

caloric food and a resultant adoption of healthy eating

behavior.

Conversely, other studies have not observed a difference

in weight loss between groups [14, 15, 20]. Jan et al. [15]

reported on 898 patients (492 laparoscopic RYGB vs. 406

laparoscopic AGB) and observed a greater weight loss

among RYGB within the first 5 years following surgery at

which point weight loss became equivalent between

groups. It is important to note, however, that over 50 % of

their available patient population was lost to follow-up

(LTFU) at that time point, and thus selection bias may be a

factor.

Previous studies have largely observed longer periop-

erative OR times and HLOS and greater incidence of early

postoperative complications (i.e., B30 days) among RYGB

recipients compared with AGB [6–8, 10, 15, 17, 18, 23–

25]. Common, early postoperative complications include:

anastomotic stricture, SBO, laparoscopic port site wound,

gastrointestinal bleeding, marginal ulcer, perforation,

abscess, pneumonia, deep vein thrombosis, pulmonary

embolism, sepsis, and urinary tract infection [6–8, 10, 15,

17, 18, 23, 24]. This may result in readmission (median

time 8 days following surgery) [24] and/or need for

reparative operation. Similarly, our study observed longer

perioperative OR times and HLOS and greater incidence of

ICU admission and SBO but not 30-day leak, gastrointes-

tinal bleed, or pulmonary embolism. Interestingly, other

studies have not observed a difference between groups

regarding early postoperative complications [11, 16, 21]. It

has been speculated that this discrepancy in outcome may

in part be due to surgical technique rather than some

inherent flaw with the operation itself and suggests a

learning curve to RYGB [11, 33].

Long-term postoperative complications appear to be

more frequent among AGB and include: band erosion,

slippage, leak, migration, infection, and stenosis, and port

discomfort, dislocation, and infection [7, 11, 16, 18–21].

Treatments for AGB-associated complications range from

band adjustment (5–20 times per patient on average) to

revision (1.7–18 % incidence) and/or removal (0–10 %

incidence) [34]. Long-term complications reported for

RYGB include: marginal ulceration, anastomotic strictures,

internal hernia, and gallstones [7, 11, 16, 18–21]. Treat-

ments range from upper gastrointestinal endoscopy with

balloon dilation to laparotomy with revision (1.4–16.2 %

incidence) and/or cholecystectomy (5–20 % incidence)

[34].

Given the apparent differences in weight loss, comorbid

resolution, and frequency of postoperative complication

between groups, why is AGB still being performed?

Ternovits et al. [35] surveyed 120 consecutive patients

who had undergone AGB or RYGB approximately

3–24 months prior to ascertain why they chose either

procedure, and how they rated their postoperative outcome.

The top two reasons for choosing RYGB were greater and

quicker weight loss, while the top two reasons for choosing

AGB were low surgical risk and quicker recovery. Inter-

estingly, AGB patients felt that they would have experi-

enced similar weight loss regardless of the procedure,

while RYGB patients felt that they would have experienced

an inferior outcome. Furthermore, RYGB patients showed

a significant trend toward overall greater satisfaction with

their operation compared with AGB patients. Finally, cost-

efficacy models reported within the literature appear to be

equivalent [34, 36]. Both analyses determined that RYGB

and AGB were cost effective to below $25,000 per quality-

adjusted life year gained.

Strengths and weaknesses

Our study is strengthened by its large sample size and long-

term follow-up. However, its retrospective design may be
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considered a limitation, as these studies are known to be

susceptible to recall and selection bias. For example, our

study had a high attrition rate, and thus may not be

reflective of the complete bariatric surgery population.

Previous retrospective studies have observed follow-up

ranging from 22 to 94 % at 1 and 2 years [9–12, 15],

37–45 % at 3 years [13, 15, 16], and 44–92 % at 5 years

[15, 17, 18] compared with our 47 % at 1 year, 25 % at

3 years, and 18 % at 5 years. Our slightly lower follow-up

rate may be explained by the use of in-person, bariatric

clinic reminders rather than a combination of in-person,

phone, primary care provider, and/or EMR reminders.

Consequently, this may have introduced selection bias, as

patients may be more or less inclined to follow-up based

upon their surgical outcome. However, while a substantial

number of patients were LTFU, the distribution between

the two study groups at each follow-up period was similar,

indicating that the data were missing at random between

both groups. Furthermore, we feel that our data charac-

terize the population of patients that return to our clinic and

provide useful information for postoperative management

of this group. Although our analyses adjusted for relevant

variables, additional unmeasured factors could have influ-

enced our results due to the non-randomized nature of the

study. Finally, external validity may be limited in gener-

alizing our results to other centers as the demographics and

comorbidities of our patient population may differ.

Conclusion

Our results support previous studies that have observed a

greater weight loss associated with RYGB compared with

AGB and provide further evidence toward the long-term

sustainability of this weight loss. Additionally, RYGB

appears to result in a greater reduction of medical comor-

bidity. Our data combined with the current literature have

resulted in a substantial decrease in the frequency of AGB

performed at our institution. Presently, we only offer AGB

to patients if they directly request it and are adamantly

opposed to RYGB.
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