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Abstract

Background An increasing importance has been placed on a
bariatric program’s readmission rates. Despite the impor-
tance of such data, there have been few studies that docu-
ment 1-year readmission rates. There have been even fewer
studies that delineate the causes of readmission. The
objective of this study is to delineate the rates and causes
of readmissions within 1 year of bariatric operations
performed in a high-volume center.

Methods Records for all patients undergoing bariatric oper-
ations during a 31-month period were harvested from the
hospital electronic medical database. Readmissions for
these patients were then identified within the hospital
database for the year following the index operation. The
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electronic medical records of all readmitted patients were
reviewed.

Results The overall 1-year readmission rate for 1,939
consecutive bariatric operations was 18.8%. The laparoscop-
ic adjustable gastric band (LAGB) had the lowest readmis-
sion rate of 12.69%. Next was the vertical banded
gastroplasty-Roux-en-Y gastric bypass (VBG-RYGB) with
arate of 15.4%. The laparoscopic Roux-en-Y gastric bypass
(LRYGB) had the highest readmission rate of 24.2%.
Leading causes of readmission were abdominal pain with
normal radiographic studies and elective operations. Inde-
pendent factors predicting readmission were found to be
LOS>3 days (odds ratio 1.69 p=0.004) and having a
LRYGB (odds ratio of 1.49 p=0.003). The previously
reported reoperation rate for bowel obstruction of 9.7% had
decreased to 3.7% due to changes in operative technique.
Conclusion Rates of readmissions for patients undergoing bar-
iatric surgery center at our high-volume center decreased over
time and are comparable to other major abdominal operations.

Keywords Bariatric surgery - Weight loss surgery -
Laparoscopic adjustable gastric banding -
Laparoscopic Roux-en-Y gastric bypass -
Laparoscopic gastric bypass - Gastric bypass -
Vertical banded gastroplasty-gastric bypass -
Surgical outcomes - Hospital readmissions

Introduction

Bariatric surgery has been shown to lower health care costs
over the 5-year period following surgery [1]. Bariatric
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surgery also decreases premature mortality in morbidly
obese patients compared to morbidly obese subjects who do
not undergo weight loss surgery [2]. Nonetheless, bariatric
surgery may be a cost looser for insurance providers [3].
This dichotomy has stimulated intense interest in bariatric
surgery outcomes that impact global patient costs and, as a
result, focused attention on readmission rates following
weight loss operations.

Patients sustain high readmission rates following all
types of gastrointestinal operations. Kiran et al. [4] of the
Cleveland Clinic, for example, reported a 10.1% readmis-
sion rate within 30 days following a variety of intestinal
operations. Similarly, Emick et al. [5] of Johns Hopkins
Medical Institution reported a 26% readmission rate
following pancreaticoduodenectomy. Recently, several
papers have reported 30-day readmission rates following
bariatric operations for morbidity obesity and found 30-day
readmission rates ranging form 0.6 to 11.3% [6, 7]. Few
reports, however, have documented 1-year readmission
rates following weight loss surgery.

The purpose of this study was to determine the rates and
causes of readmissions within 1 year of index bariatric
operations at a high-volume American College of Surgeons-
accredited 1A Bariatric Surgery Program. We hypothesized
that 1-year readmission rates following open vertical banded
gastroplasty-Roux-en-Y gastric bypass (VBG-RYGB) and
laparoscopic Roux-en-Y gastric bypass (LRYGB) would
exceed those following laparoscopic adjustable gastric
banding (LAGB). Indeed, we found that patients following
LAGB required a much lower rate of readmissions within
1 year of surgery than either VBG-RYGB or LRYGB
but were surprised to find that rates of 1-year readmission
following LRY GB were significantly greater than after open
VBG-RYGB.

Methods
Study Design

This was a retrospective study of the bariatric surgery
database from 6/1/2003 and 12/31/05. The subset of patients
who were readmitted to the hospital within 365 days of the
date of their index bariatric operation was studied.

Setting

Data were taken from the Bariatric Database at Hackensack
University Medical Center (HUMC), a 781-bed teaching
and research hospital affiliated with The University of
Medicine and Dentistry of New Jersey—New Jersey
Medical School. The Bariatric Program at Hackensack
University Medical Center is one of the busiest in the
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country by volume, and it is accredited by the American
College of Surgeons as a IA Bariatric Surgery Program.

Statistics

Data are presented as median and ranges. Groups were
compared by Kruskal-Wallis one-way analysis of variance
(ANOVA). Stepwise and univariate logistic regression
analysis was performed only on patient records with
complete data sets. All statistical operations were accom-
plished using Unistat 5.5 Statistical Package for Windows
(Unistat, London, UK).

Operations

Three bariatric operations are offered by the surgeons at
Hackensack University Medical Center: an open VBG-
RYGB, LRYGB, and LAGB. The VBG-RYGB is per-
formed via a midline laparotomy. A small tubular lesser
curve based gastric pouch is created and reinforced with a
polypropylene band. A two-layer hand-sewn anastomosis is
created to a 100 or 150 cm Roux limb. This is done in a
retro-gastric and retro-colic manner [8, 9]. The LAGB is
placed using the pars flaccida technique. The LRYBP
creates a small gastric pouch that is stapled to a 100 cm
roux limb using a 25-mm EEA stapler in a retro-colic and
retro-gastric manner [10, 11].

Patient Definition

After obtaining permission from the institutional review
board, all patients undergoing bariatric operations at
HUMC during the 6/2/2003 and 12/31/2005 were entered
in a retrospective hospital database based on the corrected
operative log. Readmissions were defined as any admission
to the HUMC for any reason. Emergency room visits not
resulting in hospital admission were not included.

Variables

Patient demographics as well as anthropometrics were
included when available. Insurance data as well as
documented comorbidities were also included. Each read-

mission was chart reviewed to determine the cause of
readmission.

Results
Analysis of All Patients

A total of 1,939 patients underwent bariatric operations at
HUMC from 6/1/2003 and 12/31/05. The breakdown of
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operations was as follows: VBG-RYBG, 591 (30.4%);
LRYBG, 883 (45.5%); LAGB, 465 (24.0%). There were 27
documented revisions and 1,912 primary operations. The
mean initial length of stay (LOS) for all patients was 3 days
(0—46). The VBG-RYGB median and mean length of stay
was 3 days (0-39). The median and mean LOS for the
LRYGB was also 3 days (0—46). The median and mean
LOS for the LAGB was 1 day (0-8). The LOS was
statistically different for each of the three operations.

Patient Characteristics

Information on age and gender was available on all 1,939
patients. Of the entire cohort, there were 1,457 (75.1%)
women and 482 (24.9%) men. There were no differences
between the genders of each of the three operations. The
average age for all patients was 42 years (13-79).
Information on preoperative height and weight was avail-
able for 1,674 patients. The mean height for all patients was
168 cm (142-201). The mean weight was 133 kg (57-290).
The mean BMI of all patients was 47 kg/m* (18-83). There
was no significant difference in BMI for each of the three
bariatric operations.

Patients Not Readmitted

There were 1,674 patients who did not require readmission
to HUMC within 1 year after their index bariatric operation.
Of those not readmitted, the breakdown of operations was
as follows: VBG-RYGB, 516 (30.1%); LRYGB, 739
(44.2%); LAGB, 419 (25.0%). There were 1,652 patients
who had primary bariatric operations, and 22 had revisional
surgery. The LOS for those not readmitted was 2.5 days
(0-39), VBG-RYBG 3 days (0-39), LRYGB was 3 days
(0-19), and LAGB 1 day (0-8) LOS was statistically
significant for each group.

Of this cohort, there were 1,254 women (74.9%) and 420
men (25.1%). The mean age was 42 years (13—79). The
median height was 168 cm (142-201). The mean weight

was 133 kg (59-290) and the mean body mass index (BMI)
was 47 kg/m? (21-83).

The data on race were available for 1,663 patients. The
break down was as follows: White 79.2%, African American
11.4%, other 6.2%, Asian 2.7%. This database did not
differentiate Hispanic from non-Hispanic. American Society
of Anesthesiologists (ASA) classification was available for
1,654 patients. The ASA classification was as follows: ASA
1, 11.4%; ASA 2, 35.9%; ASA 3, 52.1; ASA 4, 0.7%.

Insurance data were available on 1,663 of the patients not
readmitted. HMOs accounted for 38.2%, Private insurance
paid for 53.1%. Medicare and Medicaid paid for 6.5% of
patients. 4.5% were self-paid and 1% were charity care.

Data on comorbidities were available for 1,663 patients.
Of those patients not readmitted, 31.8% had no comorbid-
ities, 27.2% listed one comorbidity, 22.4% had two
comorbidities. Of the patients, 12.2% had three comorbid-
ities and 5.9% listed four or more comorbidities. The most
frequent comorbidities listed were as follows: hypertension
42.5%, type II diabetes 22.9%, sleep apnea 22.1%, asthma
18.9%, hypercholesterolemia 16.0% (Table 1).

Readmissions

There were 265 patients who required 364 readmissions
within 1 year after their index bariatric operation (Fig. 1).
The percentage of patients readmitted 1 year after bariatric
surgery at HUMC was 16.7%. The overall readmission rate
for all patients was 18.8% (total number of readmissions/
number of index operations). The rates of readmission by
operation were as follows: VBG-RYBG, 15.4%; LRYGB,
24.2%; and LAGB, 12.7%. Of the 27 documented
revisions, there were 5 readmissions with a rate of 18.5%.
The mean initial LOS for the 265 readmitted patients was
3 days (0-46). This was significantly longer than the LOS
of 2.5 for those not readmitted. The mean length of stay at
readmission was 3 days (0-34). By operation, it was VBG-
RYBG, 4 days (0-34); LRYGB, 3.3 days (0-26); and
LAGB, 3.1 days (0-22). There was no statistical difference

Table 1 Comorbid diseases

afflicting 262 patients who Comorbid disease Patients n=262 (%) Patients not n=1,663 (%)

were readmitted within 1 year readmitted () readmitted ()

of undergoing bariatric surgery

and 1,663 patients who did Hypertension 120 45.80 707 42.51

not require readmission Asthma 60 22.90 267 16.06
T2DM 58 22.14 381 2291
Hypercholesterolemia 46 17.56 266 16.00
Hypertriglyceridemia 11 4.20 57 343
Coronary artery disease 11 4.20 47 2.83
Depression 37 14.12 161 9.68

T2DM Type 2 diabetes melli- COPD 3 1.15 27 1.62

tus, COPD chronic obstructive Sleep apnea 61 23.28 315 18.94

pulmonary disease, DVT deep DVT 2 0.76 3 0.18

venous thrombosis.
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Readmissions by Month
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Fig. 1 Number of readmissions by months within 1 year of index
bariatric operations at Hackensack University Medical Center
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in LOS at readmission. The mean number of days from
operation to readmission for all patients was 127 (0-365).
The breakdown by operation was as follows: VBG—RYBG:
112 (0-362) LRYGB: 129(0-365) and LAGB 142 (0-355).
These differences were not statistically significant.

Of the cohort that was readmitted, there were 203
women (76.6%) and 62 men (23.4%). Demographic
information was available for all 265 patients. The median
of those readmitted was 42 years (16-78). Height and
weight was available for 234 of the 265 readmitted patients.
The mean BMI of the readmitted patients was 47 kg/m>
(18-82). There was no statistic difference between age,
weight, or BMI of those admitted and those not readmitted
for each of the three operations.

Data were available on the race make up of 262 of the
readmitted patients. The break down was as follows: White
76.0%, African American 12.2%, Other 7.6%, and Asian
3.4%. This database did not differentiate Hispanic from non-
Hispanic. ASA data were also available for 262 patients.
6.9% were classified as ASA 1. 37.8% were classified as
ASA 2. 54.2% were ASA 3, and 1.2% were ASA 4.

Insurance data were available on 262 readmitted patients.
There were 49.6% privately insured. 38.2% belonged to a
HMO. 6.5% were insured by either Medicare or Medicaid.
There were 5.3% self-pay patients and 0.4% were charity care.

Data on medical comorbidities were available on 262
readmitted patients. The numbers of listed comorbidities
were as follows: zero 28.2%, one 27.7% two 22.1%, three
13.3% four or more 9.5%. The most frequent comorbidities
listed were hypertension (45.8%), asthma (22.9%), and type
II diabetes (22.1%; Table 1).

Increased Odds for Readmission

Stepwise and multivariate logistic regression analysis
identified three factors that impacted readmission rates
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Table 2 Odds ratios for readmission within 1 year of index bariatric
operations for 1,939 patients who underwent surgery at Hackensack
University Medical Center between June 1st, 2003 and June 30th, 2005

Factor Odds ratio  Lower 95%  Upper 95%  Significance
LRYGB  1.5037 1.1573 1.9539 0.0023
Asthma 1.5530 1.1317 2.1312 0.0064
LOS> 2.1257 1.2458 3.6270 0.0057

5 days

LRYGB Laparoscopic Roux-en-Y gastric bypass, LOS hospital length
of stay.

(Table 2). An initial length of stay of greater than 5 days
had an odds ratio for readmission of 2.12 (p<0.005).
Having a laparoscopic Roux-en-Y gastric bypass had an
odds ratio of 1.50 (p<0.002). Listing asthma as a comorbid
condition had an odds ratio of 1.55 (p<0.005).

Breakdown by 6-Month Periods

Operations were stratified by type of operation and by
6-month periods from June 2003 through December 2005
(Table 3). The first period includes seven months: June
2003 through December 2003. The total number of
operations was similar for each time period. The number
of VBG-RYGB declined from 206 to 92 in these four time
periods. The number of LRYGB remained about the same.
The number of LAGB increased from 91 to 161.

The number of patients from each time period that
required readmission within 1 year of index bariatric
operation declined during these four time periods (Table 4).
A total of 94 patients required readmission in the first time
period, and this dropped to 43 in the fourth time period.
The number of patients requiring readmission within 1 year
of the index bariatric operation also dropped for patients
following VBG-RYGB, LRYGB, and LAGB.

Table 3 A total of 1,939 bariatric operations performed at Hackensack
University Medical Center between June 1st, 2003 and June 30th, 2005
stratified by 6-month time periods and type of operations

Six-month periods VBG-RYGB LRYGB LAGB Totals
for index operation

Jun 2003-Dec 2003* 206 230 91 527
Jan 2004—Jun 2004 169 213 94 476
Jul 2004-Dec 2004 124 217 119 460
Jan 2005-Jun 2005 92 223 161 476
Totals 591 883 465 1,939

VBG-RYGB Vertical banded gastroplasty-Roux-en-Y gastric bypass,
LRYGB laparoscopic Roux-en-Y gastric bypass; LAGB laparoscopic
adjustable gastric banding.
#Seven-month time period.
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Table 4 Two hundred sixty-two patients who were readmitted within
1 year of undergoing index bariatric operations at Hackensack
University Medical Center between June Ist, 2003 and June 30th,
2005 stratified by 6-month time periods and type of operations

Six-month periods VBG-RYGB LRYGB LAGB  Total
for index operation

Jun 2003-Dec 2003* 29 55 10 94
Jan 2004—Jun 2004 20 40 18 78
Jul 2004-Dec 2004 14 24° 9° 47
Jan 2005-Jun 2005 9 25° 9° 43
Total 72 144 46 262

VBG-RYGB Vertical banded gastroplasty-Roux-en-Y gastric bypass,
LRYGB laparoscopic Roux-en-Y gastric bypass, LAGB laparoscopic
adjustable gastric banding.

#Seven month time period.

® Significantly different from Jun 2003-Dec 2003.

¢Significantly different from Jan 2004—Jun 2004.

The rates for patients requiring at least one readmission
within a year of the index bariatric operations dropped
overall from 17.8% in the first time period to 9.1% in the
fourth time period (Table 5). LRYGB dropped from a
23.3% in the first time period to 11.4% in the fourth time
period. LAGB increased in the second time period to 19.4%
from 11.0% in the first time period but then dropped to
5.6% in the fourth time period. The rate of readmission for
VBG-RYGB was similar for each of the four time periods,
although there was a trend towards lower rates with time.

Causes of Readmission

The leading cause of readmission was abdominal pain with
normal radiographic studies (Table 6). This accounted for
43/364 (11.8%) readmissions. 74.4% of these readmissions
were after LRYGB. The next largest category of readmis-
sion was for elective surgery not related to the bariatric
operation. This accounted for 39 readmissions or 10.7% of
the cohort. The next two most frequent causes were nausea

and vomiting without radiographic or endoscopic abnor-
malities and cholecystectomy. These two groups were
responsible for 37 (10.2%) readmissions each. Miscella-
neous causes accounted for 30 (8.2%) readmissions. There
were 23 (6.3%) admissions for strictures requiring endo-
scopic dilatation. GI complaints not related to the bariatric
operation such as diarrhea or constipation accounted for 23
admissions. There were 20 patients requiring operation for
adhesive small bowel obstructions (5.5%). There were 18
patients requiring operations for internal hernias during this
time period (4.9%). There were significantly more patients
17/18 (94%) with internal hernia who had LRYGB than
VBG-RYGB. Eighteen patients were also readmitted with
renal calculi and its sequelae (4.9%). There were 15 admis-
sions (4.1%) for pneumonia/atelectasis/shortness of breath.

Readmissions Related to Bariatric Operation

Of the 364 readmission, 245 were deemed to be related to
the initial bariatric operation. The rate of related readmis-
sions was 12.6% (245/1939). Included in this number were
all surgical complications, diarrhea within 30 days of
surgery, nausea and vomiting with normal radiographic/
endoscopic studies with in 100 days of the surgery. There
were 119 readmission deemed not related to the bariatric
operation. This included causes such as elective plastics and
orthopedic surgery, medical admissions, and shortness of
breath after 90 days of the operation. The rate of
readmission for nonrelated cause was 6% (119/1,939).

Cholecystectomy

Since one group of surgeons at HUMC routinely preformed
cholecystectomy for the presence of gallstones and another
did not, the data were analyzed after the removal of all
readmissions for cholecystectomy. Once this was done, the
VBG-RYGB had a readmission rate of 14.1% (84/584),
The LRYGB had a readmission rate of 21.9% (188/857),

Table 5 Rates of readmission for 262 patients who were readmitted within 1 year of undergoing index bariatric operations at Hackensack
University Medical Center between June 1st, 2003 and June 30th, 2005 stratified by 6-month time periods and type of operations

Six-month periods for index operation VBG-RYGB (%) LRYGB (%) LAGB (%) Total (%)
Jun 2003-Dec 2003* 14.50 23.31 10.99 17.84
Jan 2004—Jun 2004 12.35 18.18 19.35 16.42

Jul 2004-Dec 2004 11.76 11.27° 7.56° 10.42°¢
Jan 2005—Jun 2005 9.89 11.36° 5.59° 9.11%¢
Total 12.59 16.20 9.91 13.61

VBG-RYGB Vertical banded gastroplasty-Roux-en-Y gastric bypass, LRYGB laparoscopic Roux-en-Y
adjustable gastric banding.
#Seven-month time period.
® Significantly different from June 2003—June 2004.
¢ Significantly different from Jan 2004—June 2004.

gastric bypass, LAGB laparoscopic
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Table 6 Cause of re-admissions for 262 patients who required 364
readmissions within one year after undergoing an index bariatric
operation at Hackensack University Medical Center; diagnoses are
stratified by type of operation

Diagnosis group VBG-RYGB LRYGB LAGB Total
Abdominal pain 6 32 5 43
Elective operation 9 17 13 39
Cholecystectomy 7 26 4 37
Vomiting 16 12 9 37
Miscellaneous 13 12 5 30
GI complaint 6 12 5 23
Anastomotic stricture 8 15 0 23
Adhesive obstruction 2 18 0 20
Internal hernia 1 17 0 18
Renal complication 5 12 1 18
Pulmonary

complication 2 9 4 15
Marginal ulcer 3 9 0 12
Abdominal hernia 5 4 1 10
Pulmonary embolism 1 7 0 8
LAGB revision 0 0 7 7
Wound complication 2 4 1 7
Perforation/fistula 4 0 2 6
Abdominal abscess 1 4 0 5
Diverticulitis 0 2 2 4
Hemorrhage 0 1 0 1
Deep venous

thrombosis 0 1 0 1
Total readmissions 0 1 0 364

VBG-RYGB Vertical banded gastroplasty-Roux-en-Y gastric bypass,
LRYGB laparoscopic Roux-en-Y gastric bypass, LAGB laparoscopic
adjustable gastric banding.

and the LAGB had a readmission rate of 11.9% (55/461).
Based on these data, the routine cholecystectomy for
gallstones at the time of bariatric operation reduced the
rate of readmission for cholecystectomy from 2.9 to 1.2%.

Readmissions for Internal Hernias and Adhesive
Obstructions

Numbers and rates of readmission for internal hernias and
adhesive obstructions stratified by 6 month periods are
listed in Table 7. Rates of readmissions for internal hernias
during the 6 month periods dropped from 1.14 to 0.21%

with an average of 0.92% for the entire study period. Rates
of readmission for adhesive obstructions ranged from 0.42
to 1.96% with an average of 1.03%. Overall there was no
significant difference in the rates of obstruction from
internal hernias and adhesive obstructions.

Discussion

The purpose of this study was to compare and contrast the
readmission rates at 1 year for the three bariatric operations
offered at HUMC: LAGB, VBG-RYGB, and LRYGB. To
our knowledge, is the largest series of patients followed for
1 year using a hospital’s electronic medical record and not
multi-institutional administrative data. HUMC was unique-
ly qualified to perform this because of the high volume of
each of the three operations. A total of 1,939 consecutive
index bariatric operations were identified in a 31-month
period. There were 364 total readmissions within the first
year, a rate of 18.8%. There were 265 patients readmitted
within the first year with a patient readmission rate of
16.7%. LAGB had the lowest rate of readmission at 12.7%
(59/465). Next was VBG-RYBG with a readmission rate of
15.4% (91/591). The highest readmission rate was LRYBG
with 24.3% (214/883). Factors that increased risk of
readmission were undergoing a LRYGB, listing asthma as
a comorbid condition, and staying in the hospital more than
5 days. The increased risk after a LRYGB was only present
for the first months after surgery.

The most frequent causes for readmission were abdom-
inal pain and elective operations. The leading causes for
readmission for VBG-RYGB were vomiting, miscella-
neous, and elective operations. For the LAGB, the leading
causes for readmission were elective operations, vomiting,
and band revisions. The leading causes for readmission for
LRYGB were abdominal pain, cholecystectomy, and
adhesive small bowel obstruction. Rates of readmission
for internal hernias dropped over the period of the study
and overall closely approximately those observed for
adhesive obstructions.

There have been very few studies documenting the
1-year readmission rate for gastrointestinal operations. Most
reports have detailed 30-day readmission rates. Goodney

Table 7 Rates of 1-year readmission for internal hernias and adhesive obstructions within one year following the index bariatric operation for
1,939 patients who underwent bariatric surgery at Hackensack University Medical Center

6 month periods for index operation Total operations Internal hernias Rate (%) Adhesive obstructions Rate (%)
Jun 2003-Dec 2003 527 6 1.14 5 0.95
Jan 2004—Jun 2004 476 7 1.47 2 0.42
Jul 2004-Dec 2004 460 4 0.87 9 1.96
Jan 2005-Dec 2005 476 1 0.21 4 0.84
Totals 1939 18 0.93 20 1.03
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and colleagues examined the national Medicare database
for 30-day readmission rates for high-risk gastrointestinal
operations [12]. These included the following: colectomy
11.1%, gastrectomy 16.6%, esophagectomy 18.4%, and
pancreatic resection 18.7%. In our study, 131 of the 364
readmissions following bariatric operations occurred within
the first 30 days after surgery for a rate of 6.8%. This is
similar to our previously reported 6.5% 30-day readmission
rate for a larger cohort of 2,823 bariatric patients [13].
Similarly, Nguyen et al. [14] reported a 6.6% 30-day
readmission rate following 40 bariatric operations at each of
29 university hospitals, and Weller et al. [15] reported a
7.6% 30-day readmission rate after 7,868 bariatric oper-
ations recorded in the New York State inpatient discharge
database for January through November 2003. In the largest
study to date, Nguyen et al. [16] calculated a 0.6% 30-day
readmission rate among 24,165 Roux-en-Y gastric bypasses
performed between 1999 and 2002 that were recorded in
the University Health System Consortium Clinical Data.
Most of these studies relied on either administrative or
insurance data.

One-year readmission rates following bariatric opera-
tions have been infrequently reported. Zingmond et al.
published a 1-year readmission rate of 19.3% after gastric
bypass by mining a California statewide patient discharge
database that included 60,077 patients who had undergone
gastric bypass between 1995 and 2004 [17]. In this study,
they also reported the admission rates for these patients
during the year preceding their bariatric operation: a rate of
7.9%. They attributed the dramatic increase in admissions
following surgery to procedure related complications. The
most common admitting diagnoses prior to surgery were
elective operations and obesity related complications. The
most common diagnoses after bariatric surgery were GI
tract procedure or gastric bypass-related complication and
also elective surgery. The 1-year readmission rate of 19.3%
was very close to our rate of 18.8%. Moreover, the reasons
for readmission were very similar.

All the previous authors used administrative data to
support their conclusions. Many publications have docu-
mented the inaccuracies of administrative data compared to
hospital based records [18]. Previous reports had estimated
the accuracy of administrative data at around 57% for the
correct primary diagnosis and 27% correct for secondary
diagnostic data [19]. This discrepancy between the admin-
istrative diagnosis and the actual diagnosis led us to review
in detail the medical records of all of the readmitted
patients. In out study, we found that the administrative data
from the hospital financial records in either the form of
admitting or discharge ICD-9 codes accurate in only 89%
(325/365) of readmissions. These results suggest that one
must interpret with cautions data from multi-institutional
administrative databases.

As we had hypothesized, patients following LAGB
(12.7%) required the lowest readmission rate. In contrast,
we were surprised by the increased rate of readmissions
following LRYGB (24.2%) as compared to VBG-RYGB
(15.4%). VBG-RYGB posted the highest rate of admissions
classified as vomiting. There was no increased rate of re-
admissions due to either wound complications or hernias
for the open VBG-RYGB as one might have predicted.
Much of the excess readmissions following LRYGB
resulted from abdominal pain, elective cholecystectomy,
and intestinal obstruction. The difference in cholecystectomy
readmissions is largely due to the preferences of the sur-
geons. As a group, the laparoscopic surgeons rarely remove
the gall bladder at the time of gastric bypass while the open
gastric bypass surgeons have a much more liberal policy
towards removing the gall bladder at time of gastric bypass.

The bowel obstruction data were surprising as well. We
previously reported a rate of reoperation for bowel obstruc-
tion after LRYGB of 9.7% with a minimum of 18-month
follow-up [20]. The current data show a significant
reduction in the overall reoperation rate for bowel obstruc-
tion to 3.7% (35/883). Table 7 illuminates our learning
curve in regards to preventing internal hernias following
LRYGB with rates for consecutive 6-month groups drop-
ping from 1.14% and 1.47% to 0.87% and then 0.21%.
There were similar numbers of adhesive obstructions (18)
as internal hernias (17) in the LRYGB group. We feel that
this decrease is due to the change in our operative
technique. Starting in July 2004, all of the laparoscopic
surgeons began routinely closing all of the mesenteric
defects. Although prior publications have listed that the
average time to obstruction (511 days postoperation) is
beyond the follow-up of this paper, we feel that the trend is
significant [20]. Despite the reduction in rate of reoperation
for bowel obstruction, it does not yet approach the low
overall reoperation rate for bowel obstruction following
open VBG-RYGB (0.5%).

Limitations

This is a paper examining the readmission rate of a single
institution with a large geographic draw. It is possible that a
significant portion of readmissions are missed because the
patients either were taken to the nearest emergency room or
chose another hospital.

Conclusions
Hospital readmissions following bariatric surgery was
18.8%. This was comparable to other complex abdominal

operations. The LAGB had the lowest readmission rate
(12.69%), followed by the VBG-RYGB (15.4%) and then
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the LRYGB (24.2%). This study showed a decreasing
readmission rate over time. Factors that increased the risk
of readmission were as follows: undergoing a LRYGB,
listing asthma as a comorbidity, and staying in the hospital
more than 5 days after operation.
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