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Abstract

Background Obesity is successfully treated by bariatric operations, but some patients need reoperations. No large national studies
are available to evaluate the safety and efficacy after reoperative bariatric surgery.

Methods Data from June 2007 through March 2012 from the Bariatric Outcomes Longitudinal Database were queried for safety
and efficacy of reoperations and compared to those who had initial bariatric operations but did not undergo reoperations.
Reoperations were subdivided into corrective operations and conversions.

Results Out of 449,753 bariatric operations, 28,720 (6.3 %) underwent reoperations of which 19,970 (69.5 %) were corrective
and 8,750 (30.5 %) were conversions. The conversion group compared to primary operations was older (47.63+10.8 vs. 45.5+
11.8 years), had less males (13.5 vs. 21.3 %), and had more African Americans (14.6 vs. 12 %). Comparing primary operations to
corrective and conversions operations, respectively, the following were observed: length of stay (1.78+4.95 vs. 2.04+£6.44 and
2.86+4.58 days), severe adverse events at 30 days (1.6 vs. 1.7 and 3.3 %), severe adverse events at 1 year (2.15 vs. 1.9 and
3.61 %), percent excess weight loss at 1 year (43.2 vs. 35.9492.4 and 39.3+39.9 %), 30-day mortality rate (0.1 vs. 0.12 and
0.21 %), and 1-year mortality rate (0.17 vs. 0.24 and 0.31 %). Comorbidities were resolved after both primary operations and
reoperations.

Conclusions Most bariatric surgery patients do not need reoperations. Among those who do, the complication rate is low and
outcomes are clinically comparable to primary procedures.

Keywords Bariatric surgery - Gastric band - Gastric bypass -
Biliopancreatic diversion with duodenal switch - Sleeve
gastrectomy - Revision - Reoperation - Conversion
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Background

Obesity is a chronic disease that has been successfully treated
by different primary bariatric operations. These operations, in
order of increasing complexity, include the laparoscopic ad-
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justable gastric banding (AGB), the sleeve gastrectomy (SG),
the Roux-en-Y gastric bypass (RYGB), and the
biliopancreatic diversion with or without the duodenal switch
(BPD+DS). In general, higher complexity procedures are
associated with greater weight loss and better resolution of
certain comorbidities such as diabetes and hypertension.'
Patients who are heavier and have more severe comorbidities
typically receive the higher complexity procedures.’ Howev-
er, rates of complications also increase with increasing
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complexity of the operation®, and currently, there is limited
data to optimally match patients’ baseline characteristics to a
bariatric operation that would be ideal for them. Therefore,
patients and surgeons often choose a less severe operation at
the outset with the hope of avoiding serious complications.
However, the initial operation may not result in adequate
weight loss or resolution of comorbid conditions. In some
patients, after initial success, weight regain may occur and
they may develop new comorbid conditions or have recur-
rence of the comorbidities that had been previously resolved.
In other patients, complications may develop from their orig-
inal operation necessitating further surgery such as pouch
dilation or a gastrogastric fistula.” Complications have tradi-
tionally been covered by payors. However, requests for
reoperations due to partial treatment effect for weight loss or
resolution of comorbidities are frequently denied. Several
factors may contribute toward denial of bariatric reoperations
for conversions including higher reported complication rates
after such operations.”® Uncertain benefits after a conversion
operation and a tendency to blame the patient for noncompli-
ance with the prescribed diet and exercise regimens are other
potential factors. Most of the data on the outcomes after
reoperative bariatric surgery comes from single institution
studies, and therefore, the American Society for Metabolic
and Bariatric Surgery (ASMBS) convened a task force to
address issues related to reoperative bariatric surgery. The task
force conducted a systematic review of the literature on
reoperative bariatric surgery and identified a paucity of high-
quality data. Most studies were single institution and had
small numbers of subjects.” Therefore, the ASMBS decided
to examine patterns of reoperations and determine safety and
efficacy of reoperations from large databases such as the
Bariatric Outcomes Longitudinal Database (BOLD). This is a
large multi-institutional bariatric surgery-specific database in
which data was submitted from June 2007 through March
2012 by 1,029 surgeons and 709 hospitals participating in the
Bariatric Surgery Centers of Excellence (BSCOE) program.
The project was funded by an unrestricted grant by Covidien.
The funding agency did not have any input in the study design,
data extraction, results, or preparation of the manuscripts.

Methods

A task force was convened and comprised of the executive
leadership and chairs of several key committees including
access to care, clinical issues, quality improvement, research,
insurance committee, state chapters, and other at-large mem-
bers that represented private and academic institutions. The
task force obtained data from BOLD®, deidentified it, and
obtained a waiver from the Duke University Institutional
Review Board (IRB). Patients were included if they were
18 years or older and had either a primary bariatric operation
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or a reoperation for any reason, including complications or
inadequate results.

Baseline variables collected prior to the first operation
included patient age at the time of operation, gender, ethnicity,
body mass index (BMI), American Society of Anesthesiolo-
gists (ASA) class, excess body weight (EBW) and percent
excess body weight (% EBW), and comorbid conditions at
baseline. Intraoperative data included primary procedure, sur-
gical approach, and adverse events. Postoperative outcomes
extracted at 30 days and at 1 year included EBW, percent
EBWL, percent weight loss, BMI, resolution of comorbidities,
adverse events (AE), and severe adverse events (SAE).
Weight loss and resolution of comorbidities were reported
only at 1 year (defined as a visit closest to 365 days within a
window of +180 days), whereas SAE and mortality were
reported at 30 days and 1 year. Mortality was a SAE but was
also reported separately.

Data in BOLD were recorded on 134 different AEs on
patients undergoing bariatric operations. A subset of these
AEs was designated as SAE. These included cardiac arrest,
myocardial infarction, heart failure and pulmonary edema,
death, bleeding, liver failure, multisystem organ failure, sep-
sis, anastomotic leakage, stroke, pneumothorax, pulmonary
embolism, respiratory failure, renal failure, evisceration, deep
venous thrombosis, etc. Due to the low incidence of individual
types of SAE, these were reported as a composite. In BOLD,
comorbid conditions were graded on a severity scale. How-
ever, for this analysis, the scale was converted to a binary scale
and analyzed as either the presence or absence of comorbid
conditions based on whether patients were recorded as using
medications or a device to treat the comorbid condition.

The ASMBS Task Force also refined definitions for
reoperative bariatric surgery. Any operation after the first
bariatric operation which qualified toward center of excel-
lence volume requirements was considered a reoperation.
Reoperations were further divided into corrective operations
or conversions. An operation was considered corrective when
complications or incomplete treatment effect of a previous
bariatric operation was addressed but the initial operation
was not changed. Conversions involved changing an index
bariatric operation (first operation) to a different type of bar-
iatric operation, and reversal restored original anatomy.

For the purposes of this manuscript, primary operations
were defined as those bariatric operations in which a reoper-
ation was not required. If a reoperation was required, then the
first operation was considered the index operation, and the
second operation was considered the reoperation (either
corrective Ot conversion).

The following methodology was used to conduct the anal-
ysis. First, data were divided into operations that required a
reoperation and those that did not. The group that underwent
reoperations was then divided into two subgroups: the correc-
tive operations and the conversions. In the corrective
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subgroup, the index operation and the reoperation were listed
by the same name, and in the conversions, the reoperation had
a different name from the index operation. The primary oper-
ations were then compared to corrective operations and con-
versions using descriptive statistics and ¢ test for continuous
variables and chi-square test for categorical variables.

Results

There were a total of 449,473 bariatric operations in the
database of which 420,753 (93.6 %) operations had no
further reoperations (primary operations) while 28,270
(6.3 %) underwent reoperations. The reoperations were further
subdivided into corrective operations (n=19,970, 69.5 %) and
conversions (2=8,750, 30.5 %) (Fig. 1). When comparing the
primary operation group to the conversion group, the mean
age of conversion patients was older by 2 years (45+11.8 vs.
47.63+10.8 years), and corrective operation patients were
intermediate in age (46.22+11.4). Fewer males (13.5 %)
underwent conversion operations compared to either primary
operations (21.3 %) or corrective operations (15.7 %). While a
greater proportion of African Americans underwent conver-
sions (14.6 %) compared to primary operations (12 %) or
corrective operations (13.6 %), fewer Hispanics underwent
conversions (6.45 %) compared to primary operations (7.4 %)
(Table 1). Most patients in both the primary operation group
and the reoperations group were between 31 and 60 years of
age (78 %) and the rest were less than 30 (11 %) or greater
than 60 years old (11 and 12 %, respectively). The distribution
of patients by age for the primary procedures and the
reoperations is shown in Fig. 2.

The primary bariatric operations were RYGB (n=204,705,
49.1 %), AGB (n=153,142, 36.5 %), SG (n=42,178, 10 %),
and BPD+DS (n=4,260, 1 %), and the rest were a miscella-
neous category referred to as “other operations.” There were

All Bariatric
Operations

449,473

Primary

420753

Reoperations
28,720

Correctives
— 19,970

Conversions
8,750

Fig. 1 Volume distribution of primary and reoperative bariatric opera-
tions in BOLD from July 2007 to March 2012

8,750 conversions. The index operations and the type of
operation to which they were converted were as follows:
AGB was the index operation in 57.5 % (n=4,766) of cases,
and 63.5 % (n=3,029) of these were converted to a RYGB.
The rest were converted to SG (n=1,616, 33.9 %) and BPD+
DS (n=115, 2.4 %). Although vertical banded gastroplasty
(VBQ) is no longer performed, this category comprised
15.8 % (n=1,385) of all conversions and most of these were
converted to a RYGB (n=1,194, 86.2 %). The RYGB was the
third most often converted operation (13.9 %, n=1,215) of
which 78 % (n=949) were listed as being converted to AGB.
This most likely represented the addition of an AGB to the
initial RYGB (band over bypass) as opposed to reversing the
RYGB and then performing an AGB (Table 2). Among the
19,970 corrective operations, 10,739 (54 %) were performed
within the first postoperative year suggesting that approxi-
mately half the complications occurred in the first year and
the rest thereafter.

Compared to primary operations, the length of stay (LOS)
was longer (p<0.001) in patients undergoing corrections (1.8
+4.9 vs. 2.04+6.44 days) and conversions (2.86+4.58 days).
The number of cases with LOS <1 day was 12,146 (60 %) for
corrections and 2,508 (29 %) for conversions. Weight loss
outcomes after primary bariatric operations, conversions, and
corrective operations are shown in Table 3. Mean % EBWL at
1 year was 43.5 % after primary operation, 39.3 % after
conversions, and 35.9 % after corrective operations. Follow-
ing conversion to RYGB, AGB, SG, and BPD+DS, % EWL
1 year was 42.2, 21.6, 33.3, and 43.9 %, respectively. The
percent change from baseline in the use of medications or oral
appliance for treatment of comorbid conditions after primary
operations, conversions, and corrective operations is shown in
Table 4. The percentage decline in patients who were taking
antihypertensive medications at 1 year was 53.2 % after
primary operations, 50.34 % after conversions, and 49.2 %
after corrective operations. The percentage decline in patients
who were taking medication for diabetes was 72.5 % after
primary operations, 68.6 % after conversions, and 64.8 % after
corrective operations. For sleep apnea, a 66.6 % decline was
seen in the use of oral appliance after primary operation,
59.3 % after conversions, and 60.92 % after reoperation.
Similarly, a large percentage of patients were not taking their
gastroesophageal reflux disease (GERD) and lipid-lowering
medications after primary operations and reoperations
(Table 4).

The 30-day mortality rate for corrective operations com-
pared to primary bariatric operations was not significantly
higher (0.12 %, n=23 vs. 0.1 %, n=408, p<0.001) but was
significantly higher for conversions compared to primary
operations (0.21 %, n=18 vs. 0.1 %, n=408). The 1-year
mortality rate for corrective operations (0.24 %, n=47) also
not statistically significant higher compared to primary oper-
ations (0.17 %, n=704) but, was significant for conversions
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Table 1 Demographics of patients undergoing primary bariatric operations, conversions, and corrective operations. Comparing conversions and
corrective operations to primary operations, all values are significantly different at »<0.0001

Baseline demographics Primary operations Conversions Correctives
Sample size (1) n=420,753 n=8,750 n=19,970
Age at surgery (years)
Mean (SD) 45.5(11.8) 47.63 (10.8) 46.22 (11.4)
Median (IQR) 45 (37-54) 48 (40-56) 46 (38-55)
Percent change of mean (%) n/a 4.5 1.6
Male 89,804 (21.3) 1,182 (13.5) 3,130 (15.7)
Ethnicity
Caucasian 291,485 (69.3) 6,144 (70.2) 14,099 (70.6)
African American 50,707 (12) 1,279 (14.6) 2,716 (13.6)
Hispanic 31,137 (7.4) 564 (6.4) 1,160 (5.8)
Other 47,423 (11.3) 762 (8.7) 1,994 (10)

IQR interquartile range

compared to primary operations (0.31 %, n=27). Similarly,
severe adverse events at 30 days for corrections (1.66 %, n=
332) were not significantly higher compared to those for
primary operations (1.61 %, n=6,774) but were significantly
higher for conversions (3.26 %, n=285). The 1-year rate for
severe adverse events showed the same pattern (Table 5).

Discussion

Our data shows that 6.35 % of the operations in BOLD were
reoperations and were performed with low morbidity and
mortality, with good weight loss and resolution of comorbid
conditions. In comparing patients who underwent primary
operations to those who underwent reoperations, we found
that more females and African Americans underwent conver-
sions. A previous study from BOLD has shown that among all
patients obtaining bariatric surgery, the proportion of Cauca-
sians and African Americans was 78 and 10.5 % respectively.®

MW Primary

Reoperations

18-2526-3031-3536-4041-4546-5051-5556-6061-65 66+

Years

Fig. 2 Age distribution of patients obtaining primary and reoperative
bariatric operations: X-axis—age brackets in years, Y-axis—percentage of
all patients undergoing primary or reoperative bariatric surgery
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In our study, the percentage of Caucasians obtaining
reoperations was 78.7 %, while the percentage of African
Americans obtaining reoperations was 13.9 %. The Longitu-
dinal Assessment of Bariatric Surgery (LABS) study also
reported that African Americans underwent more
reoperations.” African Americans have lower weight loss
and resolution of comorbidity after RYGB,'” and this may
account for a higher reoperation rate in African Americans.
On the other hand, the percentage of Hispanics undergoing
reoperation was slightly lower. This corroborates with a pre-
vious study that shows that Hispanics have higher weight loss
and better resolution of comorbid conditions after the initial
bariatric operation.'’

Also, in this series, there were noticeably fewer males
(15 %) who obtained reoperations compared to 21 % males
in the primary group. Reports of gender-specific differences
after bariatric operations have shown variable results. In some
studies, women lost less weight compared to men,'" whereas
in others, there was no statistical difference'” or no greater
weight loss was observed in women with certain types of
operations such as restrictive procedures compared to men.'?
Therefore, it is unclear whether men obtained fewer
reoperations because of satisfactory results or if they were
more reluctant to seek a reoperation compared to women, as
may be the case with initial bariatric operations.

In this study, elderly patients (>60 years of age) comprised
11 % of the primary and 12 % of the reoperative group of
patients. Elderly patients have previously shown to be at a
higher risk of suffering from complications after bariatric
surgery.'*'? In a recent study, Gebhart et al. (SOARD,
Elsevier, April, 2014, epub ahead of print) evaluated data from
the University HealthSystem Consortium (UHC) database
and noted that the number of elderly (>60 years of age)
obtaining bariatric surgery performed in the USA has risen
from 2.7 % of all bariatric operations from 1999 to 2005 to
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Table 2 Index operations and the type of bariatric operations to which they were converted

Converted from, n (%)

Converted to, n (%)

Total AGB SG RYGB BPD+DS VBG
AGB 4,766 (57.5) 1,616 (33.9) 3,029 (63.5) 115 (2.4) 6(0.1)
VBG 1,385 (15.8) 104 (7.5) 55 (4) 1,194 (86.2) 32(2.3)

RYGB 1,215 (13.9) 949 (78) 78 (6.4) 183 (15.1) 5(0.4)
SG 347 (4) 57 (16.42) 207 (0.5) 83 (23.9)

BPD+DS 67 (0.8) 10 (15.1) 15 (22.4) 41 (61.2) 1(1.5)
Others 969 (11.1) 143 (14.7) 609 (62.8) 23 (2.4) 265 (27.3)
Total 8,749 (100) 1,314 (15) 1,907 (21.8) 5,080 (58.1) 436 (5) 12 (0.1)

10 % in the period from 2009 to 2013. In our study, patients
who were more than 60 years of age underwent reoperations at
a higher rate of 12 %. A slightly higher representation of
elderly patients would be expected in this series because
centers contributing data to BOLD were approved by Centers
for Medicaid and Medicare to perform operations on elderly
patients. An increase in initial bariatric operations in the
elderly implies that these patients will also need more
reoperations. Gebhart et al. found that although mortality of
elderly patients was still higher than nonelderly patients in the
period from 2009 to 2013 (0.11 vs. 0.05 %), it had declined to
levels below the nonelderly seen in 1999-2005. These find-
ings suggest an overall improvement in the rates of morbidity
and mortality after bariatric operations over the last few years

even for higher risk population. We did not specifically ex-
amine complication rates by age but would guess that in
experienced centers, such as those meeting criteria for centers
of excellence, morbidity and mortality would be equivalent or
possibly lower.

When estimating the distribution of reoperations from the
time interval between index operations and reoperations, 54 %
of'the corrections were performed within the first year after the
index operation. It is likely that many of these operations were
related to complications. However, conversions to other bar-
iatric operations are also possible in the first year such as for
band intolerance or a leak or stricture from SG, which are
often converted to RYGB. Therefore, reoperations in the first
year are most likely due to complications and not necessarily

Table 3 Weight loss outcomes after primary bariatric operations, conversions, and corrective operations

Primary operations (n=420,753)

Conversions (n=8,750)

Correctives (n=19,970)

Baseline 1 year Baseline 1 year Baseline 1 year

EBW (kg)

Sample size n=259,263 n=5,348 n=11,750

Mean (SD) 69.3 (55.7) 49.8 (60.1) 62.3 (24.4) 39.7 (20.4) 58.7 (29.5) 414 (22)

Median (IQR) 65 (53.2-80.9) 99 (29.1-6) 58.2(459-74.1)  36.8(254-50.4)  53.6(36.8-70)  38.2(25.9-52.3)

% Change from baseline  n/a 28.1 n/a 36.3 n/a 294
% EBWL

Sample size n=209,387 n=5,034 n=9,806

Mean (SD) n/a 43.5(98.4) n/a 39.3(39.9) n/a 359(924)

Median (IQR) n/a 34 (11-55) n/a 36 (23-50) n/a 26 (10-44)
% Weight loss

Sample size n=210,343 n=5,071 n=9,895

Mean (SD) n/a 22.9 (25.9) n/a 19.3 (10.8) n/a 17.33 (15.9)

Median (IQR) n/a 18 (5-30) n/a 18 (11-25) n/a 13 (4-21)
BMI (kg/m?)

Sample size n=260,637 n=5383 n=11,960

Mean (SD) 46 (8.2) 39(9.5) 44 (8.7) 35(74) 42 (9.9) 36 (7.8)

Median (IQR) 45 (41-50) 38 (32-45) 42 (38-48) 35 (30-40) 41 (35-47) 35 (31-40)

EBW excess body weight, EBWL excess body weight loss, BMI body mass index, n/a not applicable, /QR interquartile range
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Table 4 Percentage of patients who were using medication or device to treat comorbidity at baseline and at 1 year after primary bariatric operations,

conversions, and corrective operations

Comorbidity, n (%) Primary operations (n=420,753)

Conversions (n=8,750) Correctives (n=19,970)

Baseline 1 year Baseline 1 year Baseline 1 year

Hypertension

Sample size n=260,802 n=4,964 n=11,046

On medication 114,050 (43.7) 53,323 (20.4) 2,056 (41.4) 1,021 (20.6) 4,518 (40.9) 2,293 (20.7)

% Change from baseline n/a 532 n/a 50.3 n/a 49
Diabetes

Sample size n=260,802 n=4,970 n=11,050

On medication 58,937 (22.6) 16,214 (6.2) 955 (19.2) 300 (6) 2,191 (19.8) 771 (7)

% Change from baseline n/a 72.5 n/a 68.6 n/a 64.8
Sleep apnea

Sample size 1n=260,802 n=4,970 n=11,054

On oral appliance 63,057 (24.2) 21,042 (8.1) 1,087 (21.9) 442 (8.9) 2,373 (21.5) 910 (8.2)

% Change from baseline n/a 66.6 n/a 59.3 n/a 61.6
GERD

Sample size n=260,802 n=4,963 n=11,043

On medication 51,224 (19.6) 13,115 (5) 1,174 (23.7) 442 (8.9) 2,315 (21) 789 (7.1)

% Change from baseline n/a 74.4 n/a 62.3 n/a 65.9
Hyperlipidemia

Sample size n=260,802 n=4,964 n=11,032

On medication 58,499 (22.4) 17,683 (6.8) 1,085 (21.9) 412 (8.3) 2,302 (20.9) 868 (7.9)

% Change from baseline n/a 69.8 n/a 62 n/a 62.3

n/a not applicable

for inadequate weight loss or poor resolution of comorbid
conditions. In attributing weight loss or resolution of comor-
bid conditions to the effectiveness of corrective operations,
such factors need to be considered. Weight loss and comor-
bidity resolution following a bariatric operation is typically
rapid in the first year and then stabilizes.*'" Following this
initial period of success, there is a gradual increase in weight
and a new balance is achieved at a somewhat higher threshold
over the next 2 to 3 years but at a level that still contributes to
good resolution of comorbidity and improved quality of life.

However, some patients do not have satisfactory weight
loss after the index operation. In others, weight regain

Table 5 Mortality rates and severe adverse events (SAE) for primary
operations, conversions, and corrective operations

Primary Conversions  Correctives
Mortality, 30 days, % (n) 0.1 (408) 0.21 (18)* 0.12 (23)
Mortality, 1 year, % (n) 0.17 (704) 031 27)* 0.24 (47)
SAE, 30 days, % (1) 1.61 (6,774) 3.26 (285)*  1.66 (332)
SAE, 1 year, % (n) 1.87(7,872) 3.61 (316)* 1.9(379)

*p<0.001, statistically significant when comparing corrections and con-
versions to primary operations
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continues with return of comorbid conditions after initial
success and requires reevaluation for additional surgical inter-
vention, as was found in the LABS study.’ Occasionally, such
failure may be the result of a leak in the band, a large stomach
pouch, or a gastrogastric fistula that can be corrected with a
reoperation. Although noncompliance with diet and exercise
regimens does play a role, weight gain and recurrence of
comorbid conditions may occur despite patient compliance
because of a patient’s inherent biology. In these circum-
stances, a more aggressive bariatric procedure may be indi-
cated to provide effective therapy. In this study, the overall
reoperation rate was 6.35 % and speaks to the success of the
initial bariatric operation with a large percentage of patients
coming off medications for comorbid conditions. In addition,
the percentage of patients using medications or an oral appli-
ance also declined 1 year after the reoperation, and both
corrections and conversions were performed with relatively
safety compared to the primary operations. The 30-day and 1-
year mortality rate for all conversions was 0.21 and 0.31 %,
respectively, and although statistically significant, it was not
that much higher than a mortality rate of 0.1 and 0.17 % for
primary operations from a clinical standpoint. This difference
was statistically not significant for primary operations com-
pared to corrective operations. A word of caution is advised
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when interpreting results from large databases. Statistical sig-
nificance is often achieved due to a large sample size, but the
clinician must also assess if these results are clinically signif-
icant. The results of this study provide the clinician with
outcomes after reoperative surgery that could be used in
counseling patients appropriately and suggest that reoperative
surgery is overall safe. This is different from some single
institution and pooled series that have reported a high com-
plication rate for revisions despite good weight loss. In a study
by Himpens et al., 70 patients underwent a new laparoscopic
procedure for poor weight loss or weight regain after a lapa-
roscopic Roux-en-Y gastric bypass. The patients lost very
good weight but reported a complication rate of 20.7 %, a
reoperation rate of 7.3 %, and an overall leak rate of 12.1 %.
In a meta-analysis by Buchwald et al., the overall mortality
rate of revision operations was as high as 1.65 %." This has
likely contributed to reluctance on the part of bariatric sur-
geons to perform reoperations and for insurance carriers to
approve them. A higher complication rate may have been
historic as surgeons were learning new laparoscopic tech-
niques for these complex operations that have a steep learning
curve.''® Established surgeons have by now overcome their
learning curve, while the new generation of surgeons is learn-
ing these operations in fellowship training. It has been shown
that fellowship-trained surgeons in their first year after train-
ing will have a low morbidity and mortality rate.'” Therefore,
with greater familiarity with both primary and revision oper-
ations, surgeons with adequate experience in the centers of
excellence program were able to perform reoperations with
relatively low risk as shown in this study.

We also found that mean % EBWL after conversion to a
different bariatric operation was 39.3 % and was 35.9 % after
a corrective operation. Although this % EBWL was lower
than that after a primary operation (43.5 %), it was still
substantial and excellent weight loss. However, not all
reoperations will result in further weight loss or resolution of
comorbidity. Restorative operations necessitated by intolera-
ble side effects or complications of the index procedure such
as removal of the laparoscopic adjustable gastric band for
band intolerance or dilated esophagus, or reversing a duodenal
switch or a gastric bypass for severe malabsorption, may in
fact result in weight gain and return of comorbidities.

When evaluating reoperations by types of index proce-
dures, about 50 % of the reoperations were related to the
adjustable gastric band that have been associated with low
30-day and 1-year morbidity and mortality rates. This sug-
gests that both the index and the reoperation for an AGB are
safe but could be due to the inclusion of relatively minor
reoperations such as repositioning of a malpositioned access
port, removing an infected port, or repairing a leak in the band
tubing. In this series, reoperations related to AGB formed a
large proportion of the total reoperations and may have
skewed the total reoperation rate for all bariatric operations

as well as contributed to the overall safety of reoperations. In
addition, operations with a LOS <1 day accounted for 60 % of
the corrective operations and 29 % of conversions, suggesting
that a large number of reoperations were performed safely and
were likely of lesser complexity. With a decline in the fre-
quency with which AGB is being performed, it is possible that
the overall rate of reoperations related to bariatric surgery may
decline with time. However, as AGB operations are replaced
by SG which is more effective but has a higher complication
rate than AGB,” the overall complication rate may increase.
In our study, the morbidity and mortality of primary bariatric
operations compared to reoperations were acceptable and not
as high as previously reported.

The limitations of this study are that outcomes were report-
ed in BOLD by individual practices and it is possible that
complications were underreported. There were stringent audit
practices at the time of center reaccreditation to ensure com-
pleteness of data entry. Although the registry collected infor-
mation on reoperations and captured the common bariatric
operations, the reasons for reoperations or the nomenclature
for reoperations was not clearly defined. Therefore, an oper-
ation for bowel obstruction or bleeding would also be catego-
rized as an “other” reoperation. This was a free text category
and was impossible to extract in this very large database.
Despite inclusion of all of these types of reoperations, it is
gratifying to note that the reoperations were performed safely
and had good resolution of comorbidity.

Conclusions

The rates and outcomes of patients undergoing reoperations
were reported by the types of index operations and were
compared to primary bariatric operations. The overall rates
of reoperations were low, safe, and efficacious. These data
should contribute to increasing knowledge regarding
reoperations and reassure the medical and insurance commu-
nities that proceeding with reoperations not only rectifies
complications but also justifies treatment for inadequate
weight loss and resolution of comorbid conditions.
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Discussant

Dr. Alfons Pomp (New York, NY):

I would like to thank the authors for the opportunity to discuss this
interesting paper. This is another of an ever expanding group of papers
presented at recent national meectings which have mined huge
nonadministrative databases with multiple variables and tried to draw
meaningful conclusions that are statistically valid. I, and others, remain
somewhat dubious that most of these papers will actually allow us to
make decisions of clinical significance.

The bariatric surgery databases of outcomes both from BOLD (and
ACS) were historically established prior to the CMS decision to link
accreditation with surgical outcome follow-up. This paper illustrates how
it is actually possible for surgeons in multiple centers to enter data about
their patients’ outcomes, use it in a comparative fashion, and then im-
prove quality of care. Incidentally, it also shows just how safe and
competent bariatric surgeons are as a group. We operate on these surgi-
cally difficult and seriously ill patients, mostly laparoscopically, with
fairly amazing results.

My questions are as follows: (1) On what basis did you choose the
serious adverse events from the 134 variables in the BOLD database? (2)
Do you think the fact that 70 % of your revisions involved band to bypass
or bypass to band skewed your results (showing relatively low rates of
complications compared to other published series)? And finally (3) there
were several statistical differences noted in the reoperation group, other
than an increased length of stay (LOS), did you find anything clinically
relevant?

Closing Discussant

Dr. Sudan:

Thank you for your comments and questions Dr. Pomp. I agree with
you that establishing and participating in the data registry has been a big
achievement for bariatric surgeons, and this clinically rich database
provides very valuable information that has impacted quality of care. It
is also true that bariatric surgeons have established that as a group we are
able to perform complex primary bariatric operations very safely. How-
ever, the word that we can perform complex reoperative bariatric surgery
still needs to get out. Each database has limitations, and therefore,
investigators need to be knowledgeable about its nuances and conduct a
responsible and careful analysis and we have attempted to do so. In
response to your first question, BOLD collected information on 134
adverse events. To define severe adverse events, two experts in bariatric
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surgery reviewed this list and identified 33 acute adverse events that were
potentially life-threatening such as bleeding requiring transfusion, leaks,
deep venous thrombosis, sepsis, etc. We hoped that such severe events
would be captured more completely in BOLD and, thus, yield valid
results. This decision was based on judgment, and it is important to note
that this list does not represent the full spectrum of complications that
these patients may have suffered. In response to your second question, the
vast majority of reoperations were related to an adjustable gastric band,
and this may have driven the overall reoperation rate higher but kept the
severity of complications low. We did not investigate procedure-specific
severe adverse event rates but plan to do so in the future. Finally, when

working with large databases, even small differences are statistically
significant. Therefore, the results should be placed in a clinical context.
In this study, even though length of stay, morbidity, and mortality were
statistically higher, but from a clinical perspective, conversions had a
length of stay of 3 days. At 1 year, mortality was around 0.3 % and severe
adverse events were around 3.5 %. Comorbidities were also resolved.
Therefore, the clinicians and patients have to decide if these risks are
worth taking not withstanding statistical significance. We certainly be-
lieve so and hope that these results will encourage payors, health-care
providers, and patients so that more people may benefit from bariatric
reoperations.
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