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Abstract

Background The relationship between volume and out-

comes in bariatric surgery is well established in the liter-

ature. However, the analyses were performed primarily in

the open surgery era and in the absence of national

accreditation. The recent Metabolic Bariatric Surgery

Accreditation and Quality Improvement Program proposed

an annual threshold volume of 50 stapling cases. This study

aimed to examine the effect of volume and accreditation on

surgical outcomes for bariatric surgery in this laparoscopic

era.

Methods The Nationwide Inpatient Sample was used for

analysis of the outcomes experienced by morbidly obese

patients who underwent an elective laparoscopic stapling

bariatric surgical procedure between 2006 and 2010. In this

analysis, low-volume centers (LVC \ 50 stapling cases/

year) were compared with high-volume centers

(HVC C 50 stapling cases/year). Multivariate analysis was

performed to examine risk-adjusted serious morbidity and

in-hospital mortality between the LVCs and HVCs. Addi-

tionally, within the HVC group, risk-adjusted outcomes of

accredited versus nonaccredited centers were examined.

Results Between 2006 and 2010, 277,760 laparoscopic

stapling bariatric procedures were performed, with 85 % of

the cases managed at HVCs. The mean number of lapa-

roscopic stapling cases managed per year was 17 ± 14 at

LVCs and 144 ± 117 at HVCs. The in-hospital mortality

was higher at LVCs (0.17 %) than at HVCs (0.07 %).

Multivariate analysis showed that laparoscopic stapling

procedures performed at LVCs had higher rates of mor-

tality than those performed at HVCs [odds ratio (OR) 2.5;

95 % confidence interval (CI) 1.3–4.8; p \ 0.01] as well as

higher rates of serious morbidity (OR 1.2; 95 % CI

1.1–1.4; p \ 0.01). The in-hospital mortality rate at non-

accredited HVCs was 0.22 % compared with 0.06 % at

accredited HVCs. Multivariate analysis showed that non-

accredited centers had higher rates of mortality than

accredited centers (OR 3.6; 95 % CI 1.5–8.3; p \ 0.01) but

lower rates of serious morbidity (OR 0.8; 95 % CI 0.7–0.9;

p \ 0.01).

Conclusion In this era of laparoscopy, hospitals manag-

ing more than 50 laparoscopic stapling cases per year have

improved outcomes. However, nonaccredited HVCs have

outcomes similar to those of LVCs. Therefore, the impact

of accreditation on outcomes may be greater than that of

volume.

Keywords Accreditation � Bariatric surgery �
Laparoscopic stapling � Surgical outcomes � Obesity �
Quality control � Volume

The outcomes after bariatric surgery have improved tre-

mendously during the past decade with the national

increase in the use of laparoscopic bariatric surgery and

with the initiation of bariatric surgery accreditation in 2004

by the American Society of Metabolic and Bariatric
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Surgery (ASMBS) and in 2005 by the American College of

Surgeons (ACS) [1, 2].

Currently, more than 90 % of elective bariatric surgical

cases are managed worldwide using the laparoscopic

approach [3]. With regard to bariatric surgery accredita-

tion, the requisite criteria for a facility to be accredited

include availability of appropriate equipment to care for the

morbidly obese, an appropriately trained staff, experienced

surgeons, a multidisciplinary team, and an annual hospital

volume of 125 cases per year [4]. The annual volume

requirement of 125 cases was based on data demonstrating

a direct relationship between volume and improved mor-

tality associated with bariatric surgery [5–10].

In April 2012, the ASMBS and the ACS initiated the

Metabolic Bariatric Surgery Accreditation and Quality

Improvement Program (MBSAQIP), a unified national

bariatric surgery accreditation program. The standards for

the new accreditation program were recently released for

public comment.

The proposed standards are similar to previous standards

except for a suggested change in the annual volume criteria

and new implementation of a quality improvement stan-

dard. The newly proposed volume criterion for a compre-

hensive accredited center is 50 stapling cases per year.

Unlike the previous annual volume criterion of 125

cases per year, the newly proposed volume criterion is

based on both volume (50 cases per year) and type of

bariatric surgical cases (i.e., stapling cases). The previous

annual volume threshold of 125 cases per year did not take

into account the type of cases. Therefore, a center could be

designated as an accredited center even if it managed

minimal or no stapling bariatric cases (i.e., Roux-en-Y

gastric bypass). Additionally, the 125-case threshold could

be difficult to achieve by many smaller or rural centers,

which could potentially result in reduced patient access to

quality care [11–13].

The reason for including the type of surgical cases in the

new MBSAQIP program was that the outcome–volume

relationship in bariatric surgery has been observed only for

stapling cases such as Roux-en-Y gastric bypass. No such

relationship has been observed for gastric banding proce-

dures [9].

Because most of the current volume and outcome data in

bariatric surgery were derived from open surgical tech-

nique, this study aimed to analyze contemporary data

(2006–2010) in this laparoscopic era after the institution of

centers of excellence, to examine whether an association

exists between volume and outcome based on the newly

suggested MBSAQIP annual hospital threshold volume of

50 stapling cases per year, and to determine the impact of

accreditation at centers managing a high volume of stapling

cases.

Methods and procedures

The Nationwide Inpatient Sample (NIS) database is the

largest all-payer inpatient care database publicly available

in the United States. It contains information on nearly 8

million hospital stays per year from 1,000 hospitals across

the country.

The NIS data, compiled from hospital discharge

abstracts, identifies all the procedures performed during a

given hospital stay. The data set approximates a 20 %

stratified sample of American community, nonmilitary, and

nonfederal hospitals, resulting in a sampling frame that

comprises approximately 95 % of all hospital discharges in

the United States.

Data elements within the NIS, drawn from hospital

discharge abstracts, allow determination of all procedures

performed during a given hospital stay. Weighting strate-

gies are used to produce national averages from sampled

numbers.

Approval for the use of the NIS patient-level data in this

study was obtained from the institutional review board of

the University of California Irvine Medical Center and the

NIS.

Using the NIS database, we examined elective admis-

sion of morbidly obese patients who underwent laparo-

scopic gastric stapling bariatric procedures between 1

January 2006 and 31 December 2010. These cases were

identified using appropriate diagnosis and procedural codes

as specified by the International Classification of Diseases,

9th Edition, Clinical Modification (ICD-9-CM). The prin-

cipal ICD-9 codes for obesity and morbid obesity (278.0,

278.01, and 278.00) were used. These codes included a

subcategory for obesity and a subclassification of morbid

obesity.

The ICD-9 procedural codes for laparoscopic gastric

stapling bariatric procedures included 44.38 for laparo-

scopic Roux-en-Y gastric bypass as well as 43.82 and

44.68 for laparoscopic sleeve gastrectomy. Patients who

underwent emergent, open, or gastric banding procedures

were excluded from the analysis.

We examined characteristics and outcome data of

morbidly obese patients who underwent laparoscopic gas-

tric stapling procedures at low- versus high-volume cen-

ters. Using the unique hospital identification number for

each hospital, the annual number of laparoscopic stapling

bariatric cases was calculated for each hospital. A low-

volume center (LVC) was defined as a facility that man-

aged fewer than 50 cases per year. A high-volume center

(HVC) was a facility that managed 50 or more cases per

year during each sampled year. A hospital could be des-

ignated as an HVC for 1 year but as an LVC for another

year due to fluctuation in its annual case volume.
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A subgroup analysis was performed among HVCs in

which the characteristics and outcome data were compared

between nonaccredited and accredited centers. Accredited

centers were selected according to the Centers for Medi-

care and Medicaid Services (CMS) listing of bariatric

surgery accreditation. Specific American hospital associa-

tion codes within the NIS were determined to categorize

centers into either nonaccredited or accredited centers.

The baseline characteristics included demographics

(age, gender, and ethnicity), hospital characteristics, and

comorbidities. The primary outcome measures were

selected a priori and included the rates for serious mor-

bidity and in hospital mortality. Serious morbidity included

anastomotic leak, sepsis, pulmonary infections, acute

respiratory failure, acute renal failure, cardiac complica-

tions, cerebrovascular accident, deep venous thrombosis,

and wound complications. The secondary outcome mea-

sures included length of hospital stay, specific postopera-

tive complications, and mean hospital charges.

The postoperative wound complications included ICD-9

codes for wound infection and dehiscence. The ICD-9 code

for anastomotic leak included the code for anastomotic

complication. The cardiac complications included myo-

cardial infarction and heart failure. Acute renal failure

included acute renal insufficiency.

Statistical analysis

All statistical analyses were conducted using SAS version

9.3 (SAS, Carey, NC, USA) and the R statistical environ-

ment. All analyses were performed with raw numbers

weighted to reflect national averages. For comparison of

LVCs and HVCs and of nonaccredited and accredited

centers, inference was drawn using logistic regression for

binary end points (in-hospital mortality and serious

morbidity).

The independent variables used for risk adjustment

included demographics (age, gender, and ethnicity), hos-

pital characteristics (type and location), comorbidities

(anemia, rheumatoid arthritis, congestive heart failure,

chronic pulmonary disease, coagulopathy, diabetes, com-

plicated and uncomplicated hypertension, hypothyroidism,

peripheral vascular disorders, renal failure/insufficiency,

and smoking), and procedural type (laparoscopic Roux-en-

Y gastric bypass vs sleeve gastrectomy).

Robust standard errors [14] were used for inference to

guard against model misspecification, and Holm’s method

[15] was used to account for multiple comparisons between

adjusted p values. Comparisons were declared statistically

significant with an error level of 0.05 if an adjusted p value

was lower than 0.05.

Results

High- versus low-volume centers

Between 2006 and 2010, 277,760 elective laparoscopic

stapling bariatric cases were managed. Of the 277,760

cases, 236,219 (85 %) were managed at HVCs (C50 sta-

pling cases/year) at a mean of 328 ± 48 centers per year,

with each center managing a mean of 144 ± 117 cases per

year. In contrast, 41,547 (15 %) of the 277,760 cases were

performed at LVCs (\50 stapling cases per year) at a mean

of 484 ± 50 centers per year, with each center performing

a mean of 17 ± 14 cases per year (Table 1).

The majority of the patients in both groups underwent

gastric bypass (94.7 % at LVCs vs 97.4 % at HVCs). In

terms of accreditation, 90 % of HVCs were accredited

centers compared with 55 % of LVCs. The mean age and

proportion of women were similar in the two groups. The

LVCs had a higher proportion of Caucasians. The HVCs

had a significantly higher proportion of urban and teaching

hospitals (Table 1).

Table 2 lists the comorbidities of the patients who

underwent laparoscopic gastric stapling bariatric proce-

dures at HVCs versus LVCs. Although the overall van

Walraven/Elixhauser comorbidity score [16] was similar

between the HVCs and LVCs, the HVCs had a higher rate

of comorbidities including anemia, rheumatoid arthritis/

collagen, congestive heart failure, chronic pulmonary dis-

ease, diabetes, hypertension, hypothyroidism, and renal

failure.

The univariate analyses showed a higher in-hospital

mortality rate for LVCs (0.17 %) than for HVCs (0.07 %)

(p \ 0.05) (Table 3). The overall in-hospital morbidity rate

was higher at LVCs (6.72 %) than at HVCs (5.62 %)

(p \ 0.05). The incidences of anastomotic leak, sepsis,

wound complications, ileus, and respiratory failure were

higher at LVCs than at HVCs (p \ 0.01). The HVCs had a

shorter hospital stay (mean difference, -1 days) and lower

hospital charges (mean difference, -$6,020) than the

LVCs (Table 3).

Table 7 lists the multivariate analysis comparisons of

HVCs and LVCs. Compared with the HVCs, the LVCs

were associated with higher rates of in-hospital mortality

[odds ratio (OR), 2.5; p \ 0.01] and serious morbidity (OR

1.2; p \ 0.01).

Accredited and nonaccredited HVCs

A subset analysis of HVCs showed that 90 % were

ASMBS- or ACS-accredited centers (mean 296 ± 49

centers/year), with each center managing a mean

149 ± 122 cases per year. In contrast, 10 % of HVCs were

Surg Endosc (2013) 27:4539–4546 4541
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nonaccredited centers (mean, 40 ± 15 centers/year), with

each center managing a mean of 106 ± 61 cases per year.

The majority of the patients in both groups underwent

gastric bypass (89.3 % at nonaccredited centers vs 98.1 %

at accredited centers). The mean age was similar in the two

groups, but the proportion of women was higher at the

accredited centers. The accredited group had a higher

proportion of Caucasians as well as a significantly higher

proportion of urban and teaching hospitals (Table 4).

Table 5 lists the comorbidities of the patients who

underwent laparoscopic gastric stapling bariatric proce-

dures at nonaccredited versus accredited centers. The

overall van Walraven/Elixhauser comorbidity score [16]

was similar in the two groups, but the accredited centers

had a higher prevalence of congestive heart failure, chronic

pulmonary disease, diabetes, hypertension, hypothyroid-

ism, peripheral vascular disorders, and smoking.

According to the univariate analysis, in-hospital mor-

tality was higher at the nonaccredited centers (0.22 %) than

at the accredited centers (0.06 %) (p \ 0.01) (Table 6).

The overall in-hospital morbidity rate was lower at the

nonaccredited centers (4.8 %) than at the accredited cen-

ters (5.7 %) (p \ 0.05). The incidences of anastomotic

leak, ileus, and urinary retention were lower at the non-

accredited centers than at the accredited centers (p \ 0.01).

The two groups had similar hospital stays and hospital

charges (Table 6).

Table 7 lists the multivariate analyses of HVCs com-

paring the nonaccredited and accredited centers. Compared

with the accredited centers, the nonaccredited centers were

associated with higher rates of in-hospital mortality (OR

3.57; p \ 0.01) and lower rates of serious morbidity (OR

0.84; p \ 0.01).

Discussion

The published literature has clearly shown a volume–

outcome relationship established for complex laparoscopic

bariatric surgery [5–10]. Recently, the MBSAQIP pro-

posed an annual threshold volume of 50 stapling cases per

year.

Table 1 Demographics of patients undergoing laparoscopic gastric

stapling bariatric procedures at low volume (\50 cases/year) versus

high volume (C50 cases/year) centers

Low-volume centers

(n = 41,547)

High-volume centers

(n = 236,219)

Mean no. of

centers/year

484 ± 50 328 ± 48

Mean no. of cases/

year/center

17 ± 14 144 ± 117

Accredited centers

(%)

55 90

Procedure (%)

Gastric bypass 94.7* 97.4

Sleeve 5.3* 2.6

Age (years) 43 ± 13 44 ± 14

Gender (%)

Male 19.2 20.0

Female 80.8 80.0

Race or ethnicity

(%)

White 61.1* 58.2

Black 9.5* 10.5

Hispanic 6.6* 5.3

Asian or Pacific

Islander

0.8* 0.2

Native American 0.6 0.6

Other 3.1 3.4

Missing 18.1 21.9

Hospital type (%)

Nonteaching 53.75* 39.1

Teaching 45.96* 60.3

Hospital location

(%)

Urban 89.04* 95.1

Rural 10.67* 4.3

* p Value lower than 0.05, compared to high-volume centers

Table 2 Comorbidities of patients undergoing laparoscopic gastric

stapling bariatric procedures at low-volume (\50 cases/year) versus

high-volume (C50 cases/year) centers

Low-volume

centers

(n = 41,547)

High-volume

centers

(n = 236,219)

Comorbidity score 1 ± 1.5 1 ± 2

Deficiency anemia (%) 4.01* 4.69

Rheumatoid arthritis/

collagen vascular (%)

1.01* 1.39

Congestive heart

failure (%)

1.13* 1.46

Chronic pulmonary

disease (%)

16.78* 19.50

Coagulopathy (%) 0.36 0.49

Diabetes (%) 31.65* 34.34

Hypertension (%) 55.24* 57.81

Hypothyroidism (%) 11.05* 12.42

Peripheral vascular

disorders (%)

0.61 0.59

Renal failure (%) 0.7* 1.11

Smoking (%) 14.3* 13.46

* p Value lower than 0.05, compared with high-volume centers

4542 Surg Endosc (2013) 27:4539–4546
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Using the NIS, we examined the outcomes for LVCs

(\50 cases per year) versus HVCs (C50 cases per year)

and found that HVCs were associated with lower risk-

adjusted in-hospital mortality and serious morbidity.

Additionally, 85 % of HVCs were accredited and 15 %

were nonaccredited. Compared with the accredited centers,

the nonaccredited centers were associated with higher risk-

adjusted mortality rates but lower risk-adjusted serious

morbidity rates.

The annual volume threshold in bariatric surgery is an

important criterion for bariatric accreditation given its

important association with improved outcomes [5–10]. The

currently required annual hospital volume is 125 cases per

year, but this number is not ideal, and MBSAQIP is pro-

posing that this be changed to 50 or more stapling cases

[6, 10, 17–19]. The reasons for this proposal is that the 125

cases threshold can be difficult to achieve by many centers,

particularly centers in rural regions [11–13].

Additionally, the 125 annual case volume criterion does

not take into account the type of surgical procedure. Fur-

thermore, the volume–outcome relationship in bariatric

surgery has been established only for complex cases such

as Roux-en-Y gastric bypass [9].

Using the University Health System Consortium data-

base, Nguyen et al. [6] analyzed 24,166 patients who

underwent open Roux-en-Y gastric bypass at academic

centers and found that centers performing fewer than 50

cases per year had the highest mortality rate: 1.2 versus

0.5 % for centers managing 50–100 cases annually and

0.5 % for centers managing more than 100 cases

annually.

Based on the volume criteria recently proposed by

MBSAQIP, we found that centers managing 50 or more

laparoscopic stapling cases per year had lower rates for

risk-adjusted in-hospital mortality and serious morbidity

than centers managing fewer than 50 laparoscopic stapling

cases per year. The data from the current study support

improved outcome based on MBSAQIP’s newly proposed

annual volume threshold of 50 stapling cases.

In addition to the volume–outcome relationship well

established in bariatric surgery, recent studies have dem-

onstrated that accreditation may be another important

factor for improvement of outcome in bariatric surgery

[20]. In a study of 35,284 patients who underwent bariatric

surgery between 2007 and 2009, Nguyen et al. [21] found

significantly lower in-hospital mortality at accredited cen-

ters (0.06 %) than at nonaccredited centers (0.21 %). Using

the nationwide Medicare data to examine 47,030 patients

who underwent bariatric surgery, Flum et al. [20] similarly

reported lower rates for mortality, complications, and

readmission after the 2006 Medicare bariatric national

coverage determination.

In the current study, we analyzed a subset of patients at

centers performing 50 or more stapling cases per year and

found higher risk-adjusted in-hospital mortality rates but

lower serious morbidity rates associated with nonaccred-

ited centers compared with accredited centers. Our results

suggest that nonaccredited centers have lower complication

rates than accredited centers. However, patients experi-

encing complications at nonaccredited centers may be

more likely to die of their complications. This may repre-

sent a concept previously described as ‘‘failure to rescue’’

[22].

The reasons for failure to rescue are unknown but may

include delay in the diagnosis of a complication or sub-

optimal management of a complication. Additionally, the

mortality rates between accredited and nonaccredited

centers may differ significantly even though both groups

manage relatively high volumes of laparoscopic stapling

cases.

In high-volume nonaccredited centers, the in-hospital

mortality rate was comparable with that for low-volume

hospitals managing fewer than 50 stapling cases per year

(0.22 vs 0.17 %, respectively). This finding may reflect the

fact that accreditation in bariatric surgery with the requisite

facility, equipment infrastructure, staff, and surgeon

experience may be a more important factor than having a

high annual threshold case volume [22].

Table 3 Outcomes of patients undergoing laparoscopic gastric sta-

pling bariatric procedures at low-volume (\50 cases/year) versus

high-volume (C50 cases/year) centers

Low-volume

centers

(n = 41,547)

High-volume

centers

(n = 236,219)

Anastomotic leak (%) 2.23* 1.72

Intraabdominal abscess (%) 0.16 0.11

Sepsis (%) 0.42* 0.21

Wound complications (%) 0.68* 0.40

Ileus (%) 1.38* 1.06

Bowel obstruction (%) 0.23 0.14

Urinary tract infection (%) 0.74 0.63

Urinary retention (%) 0.70 0.88

Pneumonia (%) 0.6* 0.41

Respiratory failure (%) 1.3* 0.68

Acute renal failure/

insufficiency (%)

1.38 1.37

Cardiac complications (%) 0.82 0.72

Deep venous thrombosis (%) 0.06 0.04

Postoperative bleeding (%) 1.86 1.53

Overall morbidity (%) 6.72* 5.62

Mean hospital stay (days) 3 ± 2 2 ± 1.5

In-hospital mortality (%) 0.17* 0.07

Mean charge ($) 43,714 ± 25,926* 37,694 ± 28,227

* p Value lower than 0.05, compared with high-volume centers

Surg Endosc (2013) 27:4539–4546 4543
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Our results are in contrast to those reported by Dimick

et al. [23], who compared bariatric surgery complications

before and after implementation of the Medicare national

coverage determination and found that the rates for com-

plications and reoperation before and after the CMS policy

did not differ significantly and suggested that Medicare

should reconsider the policy. The study by Dimick et al.

[23] was flawed by the use of non-Medicare patients as the

control group, assuming that they were not exposed to the

accreditation policy. This was not accurate because non-

medicare patients actually were exposed to the accredita-

tion process even earlier than Medicare patients (2006).

Accreditation was established by the ASMBS in 2004 and

by the ACS in 2005.

Study limitations

This study had several limitations. The NIS database, com-

piled from discharge abstract data, is limited to in-hospital

morbidity and mortality without outpatient follow-up data

such as postdischarge complications, readmissions, or long-

term outcomes. Therefore, complications or deaths

Table 4 Demographics of patients at high volume centers who

underwent laparoscopic stapling bariatric procedures at accredited

versus non-accredited centers

Nonaccredited

centers

(n = 20,219)

Accredited

centers

(n = 216,000)

Mean no. of centers/year 40 ± 15 296 ± 49

Mean no. of cases/year/center 106 ± 61 146 ± 122

Procedure (%)

Gastric bypass 89.31* 98.12

Sleeve 10.69* 1.88

Age (years) 44 ± 9 44 ± 11

Gender (%)

Male 21.96* 19.85

Female 78.04* 80.15

Race or ethnicity (%)

White 63.08* 57.71

Black 13.75* 10.13

Hispanic 10.11* 4.85

Asian or Pacific Islander 0.12 0.21

Native American 0.41 0.57

Other 2.11* 3.51

Missing 10.42 23.02

Hospital type (%)

Nonteaching 42.13* 38.84

Teaching 57.87* 60.52

Hospital location (%)

Urban 89.14* 95.66

Rural 10.86* 3.7

* p Value lower than 0.05, compared with high-volume accredited

centers

Table 5 Comorbidities of patients at high volume centers who

underwent laparoscopic stapling bariatric procedures at accredited

versus non-accredited centers

Nonaccredited

centers

(n = 20,219)

Accredited

centers

(n = 216,000)

Comorbidity score 1 ± 1.3 1 ± 3.4

Deficiency anemia (%) 4.58 4.70

Rheumatoid arthritis/collagen

vascular (%)

1.21 1.40

Congestive heart failure (%) 1.07* 1.50

Chronic pulmonary disease (%) 15.95* 19.84

Coagulopathy (%) 0.51 0.49

Diabetes (%) 31.85* 34.58

Hypertension (%) 51.93* 58.37

Hypothyroidism (%) 10.35* 12.62

Peripheral vascular disorders (%) 0.24* 0.62

Renal failure (%) 0.53 1.17

Smoking (%) 6.4* 14.14

* p Value lower than 0.05, compared with high-volume accredited

centers

Table 6 Outcomes of patients at high volume centers who underwent

laparoscopic stapling bariatric procedures at accredited versus non-

accredited centers

Nonaccredited

centers

(n = 20,219)

Accredited

centers

(n = 216,000)

Anastomotic leak (%) 1.31* 1.76

Intraabdominal abscess (%) 0.05 0.11

Sepsis (%) 0.17 0.21

Wound complications (%) 0.32 0.41

Ileus (%) 0.58* 1.10

Bowel obstruction (%) 0.15 0.14

Urinary tract infection (%) 0.48 0.64

Urinary retention (%) 0.53* 0.91

Pneumonia (%) 0.41 0.41

Respiratory failure (%) 0.82 0.67

Acute renal failure/insufficiency

(%)

1.26 1.38

Cardiac complications (%) 0.56 0.73

Deep venous thrombosis (%) 0.02 0.04

Postoperative bleeding (%) 1.26 1.55

Overall morbidity (%) 4.80* 5.70

In-hospital mortality (%) 0.22* 0.06

Mean hospital stay (days) 2 2

Mean charge ($) 36,973 ± 5,218 37,763 ± 8,750

* p Value lower than 0.05, compared with high-volume accredited

centers
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occurring after discharge are not captured in this database.

The NIS also lacks important clinical information such as

body mass index for risk adjustment, which is an important

preoperative factor that can have an impact on outcome.

Finally, coding for certain comorbidities and postoperative

complications can be vague and subjectively defined com-

pared with other objective variables such as length of hos-

pital stay and in-hospital mortality. Despite these limitations,

this study provided a large sample for evaluating the out-

come of the proposed MBSAQIP annual threshold volume of

50 stapling cases per year and its impact on accreditation.

Conclusions

Using a national inpatient database, we examined the

outcomes for patients with morbid obesity who underwent

laparoscopic stapling bariatric procedures and found that

centers with an annual hospital volume of 50 stapling cases

per year had lower risk-adjusted morbidity and mortality

rates than centers that managed fewer than 50 stapling

cases per year. Relative to HVCs with accreditation, non-

accredited centers were associated with higher risk-adjus-

ted mortality rates. Even high-volume nonaccredited

centers that managed more than 50 cases per year had in-

hospital mortality rates similar to those of LVCs. Our data

therefore suggest that accreditation may have a greater

impact on outcome than volume.
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