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bstract Background: Bariatric surgery is technically demanding surgery performed on high-risk patients.
Previous studies using administrative databases have shown a relationship between surgeon volume
and patient outcome after Roux-en-Y gastric bypass (RYGB). We examined the relationship
between surgeons’ annual RYGB volumes and 30-day patient outcomes at 10 centers within the
United States.
Methods: The Longitudinal Assessment of Bariatric Surgery (LABS)-1 is a prospective study
examining the 30-day adverse outcomes after bariatric surgery. The outcomes after RYGB were
adjusted by procedure type (open versus laparoscopic), functional status, body mass index, history
of deep vein thrombosis, pulmonary embolism, and obstructive sleep apnea. The data were exam-
ined to determine the nature and strength of the association between surgeon volume and patients’
short-term (30-day) adverse outcomes after RYGB.
Results: The analysis included 3410 initial RYGB operations performed by 31 surgeons, 15 of
whom averaged �50 cases annually. The crude composite adverse outcome (i.e., death, deep
vein thrombosis, pulmonary embolism, reintervention or nondischarge at day 30) incidence was
5.2%. After risk adjustment, a greater surgeon RYGB volume was associated with lower
composite event rates, with a continuous relationship (i.e., varying cutpoints differentiated the
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composite event rates), such that for each 10-case/yr increase in volume, the risk of a composite
event decreased by 10%.
Conclusion: In the LABS, the patient’s risk of an adverse outcome after RYGB decreased
significantly with the increase in surgeon RYGB volume (cases performed annually). (Surg Obes
Relat Dis 2010;6:118–125.) © 2010 American Society for Metabolic and Bariatric Surgery. All
rights reserved.

eywords: Longitudinal Assessment of Bariatric Surgery; LABS; Roux-en-Y gastric bypass; RYGB; Volume–outcome;
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Obesity is a major public health issue in the United
tates and worldwide. According to the Centers for Disease
ontrol and Prevention, in 2007, 26.3% of the U.S. popu-

ation was considered obese (body mass index [BMI] �30
g/m2) [1]. This percentage has been steadily increasing,
rom 15.9% in 1995 to 20.1% in 2000. Worldwide, obesity
s an increasing problem for both developed and developing
ations. The World Health Organization has predicted that
700 million adults will be obese by 2015 [2]. The increas-

ng prevalence of obesity has been associated with an in-
reasing incidence of type 2 diabetes, cardiovascular dis-
ase, and some cancers.

For obese patients, the low levels of weight loss achieved
hrough nonoperative means, combined with the high levels
f recidivism, led the National Institutes of Health to con-
ene a Consensus Development Conference, leading to a
onsensus statement in 1991 [3]. This 19-year-old docu-
ent has advocated considering bariatric surgery for se-

erely obese patients who have been unsuccessful at non-
perative weight loss. In 2003, �100,000 bariatric surgical
rocedures were performed in the United States, and �80%
f these were Roux-en-Y gastric bypass (RYGB) proce-
ures [4]. Laparoscopic RYGB remains the most frequently
erformed bariatric procedure in the United States, although
nterest is growing in laparoscopic adjustable gastric band-
ng [5] and, more recently, sleeve gastrectomy [6].

RYGB is a technically demanding operation, and pa-
ients undergoing bariatric surgery are frequently at high
urgical risk. The reported mortality rates have varied from
2% to 2% for RYGB [7,8]. Furthermore, serious compli-
ations such as anastomotic leak and pulmonary embolism
ave been reported in .6–4.4% of patients [9].

Previous investigators have examined the relationship
etween hospital or surgeon volume and complication rates
fter RYGB [10–15]. All were conducted using adminis-
rative databases with limited information on patient co-
orbidities and outcomes. These studies have reported
ixed findings on whether surgeon volume influences pa-

ient outcome.
In an attempt to improve the outcomes of patients un-

ergoing bariatric surgery, 2 “center of excellence” accred-
tation programs have been developed in the United States.
ne is overseen by the Surgical Review Corporation [16]

nd the other by the American College of Surgeons [17].

oth of these programs require that accredited bariatric v
enters have �2 surgeons who perform an average of �50
ariatric procedures annually. Prospective testing of this
olume threshold has not been published in peer-reviewed
ublications.

The Longitudinal Assessment of Bariatric Surgery
LABS) is a multicenter observational cohort study con-
ucted by the National Institute of Diabetes, Digestive and
idney Diseases in the National Institutes of Health. The
ABS involves the prospective, standardized, and compre-
ensive collection of clinical data and includes several re-
ated studies. LABS-1 included the 30-day outcome data
rom consecutive patients, �18 years old, who were under-
oing an initial bariatric procedure.

The aim of the present study was to determine the rela-
ionship between surgeon volume of gastric bypass proce-
ures and patient outcome in LABS-1 patients undergoing
YGB and to investigate the volume threshold of 50 cases
nnually for the 30-day outcome measure.

ethods

The LABS-1 procedures were conducted by 33 LABS-
ertified surgeons at the University of Pittsburgh Medical
enter (Pittsburgh, PA), New York-Presbyterian Hospital

Columbia and Weill-Cornell Medical Centers) (New York,
Y), the East Carolina Medical Center (Greenville, NC),

he MeritCare Health Systems through the Neuropsychiatric
esearch Institute (Fargo, ND), Sacramento Bariatric Med-

cal Associates (Sacramento, CA), the University of Wash-
ngton Medical Center or Virginia Mason Medical Center
Seattle, WA), and the Oregon Health and Sciences Univer-
ity or Legacy Good Samaritan Hospital (Portland, OR).
he institutional review board at each institution approved

he LABS-1 protocol and consent form.
The LABS-1 inclusion criteria and data collection have

reviously been described in detail [18]. The data were
ollected prospectively from consecutive patients aged �18
ears from March 2005 to December 2007 and sent to the
ata Coordinating Center at the University of Pittsburgh
raduate School of Public Health (Pittsburgh, PA).
Participating surgeons completed a questionnaire regard-

ng their previous experience in bariatric surgery before
articipating in the LABS (lifetime number of cases per-
ormed, number of years performing bariatric surgery, and

olume during the preceding 12 months). The number of
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ifetime cases was collected in categories of 0–24, 25–99,
00–499, 500–999, 1000–1499, 1500–1999, 2000–2999,
nd �3000 separately for each procedure type. For the
urposes of analysis, a surgeon’s lifetime experience was
epresented by the mid-point of the lifetime experience
ategory. A surgeon’s volume in the LABS was calculated
s the ratio of the total number of RYGB procedures per-
ormed by that surgeon in the LABS and the number of
ears between the first and last RYGB procedure included
n the LABS for that surgeon.

In addition to postoperative mortality, data were col-
ected regarding the composite event (CE) created for the
ABS-1 main report [19]. The CE was defined as the
ccurrence of any 1 of the following events: death, venous
hrombosis, pulmonary embolism, reoperation, nondis-
harge at 30 days, and repeat hospitalization within 30 days
fter the initial discharge.

The patient and surgeon characteristics have been de-
cribed using summary statistics such as frequencies, per-
entages, means, 95% confidence intervals (CIs), medians,
nd quartiles. Characteristics across categories were com-
ared using Pearson’s chi-square test for categorical vari-
bles and the Kruskal-Wallis test for continuous variables.

able 1
emographics of LABS-1 participants undergoing RYGB stratified by low

haracteristic Total (n � 3409)

atient age (yr)
Mean 43.9
Median 44.0

atient age group (n)
�30 yr 358 (10.5)
30–39 yr 917 (26.9)
40–49 yr 1001 (29.4)
50–59 yr 856 (25.1)
60–64 yr 208 (6.1)
�65 yr 69 (2.0)

MI (kg/m2)
Mean 48.8
Median 47.2

MI group (n)
�35 kg/m2 21 (.6)
35–�40 kg/m2 340 (10.0)
40–�50 kg/m2 1787 (52.4)
50–�60 kg/m2 933 (27.4)
�60 kg/m2 328 (9.6)
en (n) 674 (19.8)
ace (n)
White 3009 (89.1)

Data missing 32
Hispanic 211 (6.2)

Data missing 1
moker within last year (n) 537 (15.8)
Data missing 1

RYGB � Roux-en-Y gastric bypass; LABS � Longitudinal Assessmen
Data in parentheses are percentages.

* Chi-square test for categorical variables (with continuity correction for categ
o summarize the 30-day adverse outcomes across the dif-
erent categories of surgeon and patient characteristics, we
sed crude incidence rates and 95% CIs. Multilevel univar-
ate and multivariate generalized linear Poisson regression
odels were used to evaluate the relative risk (RR) of the

0-day CE. Level 1 variables included patient demographic
nd health status characteristics, and level 2 variables in-
luded the surgeon experience and volume variables. Clus-
ering among patients undergoing surgery at the same site
nd by the same surgeon was accounted for using different
andom intercepts for the sites and for the surgeons within
he site. Because the focus of the present analysis was on
urgeon volume, the multivariate model included the sur-
eon characteristics, along with other patient-level charac-
eristics that had previously been shown to be associated
ith the 30-day outcome in the LABS-1 [19]. The results

re presented using RRs and 95% CIs. Because the unad-
usted relationship between the 30-day adverse outcome and
he BMI showed a quadratic pattern, both linear and qua-
ratic terms of BMI were considered as predictors in the
odel. For all tests, P �.05 was considered statistically

ignificant. The predicted event rates for a surgeon were
alculated by averaging the predicted rates of a CE for

surgeon volume

rgeon LABS RYGB volume (cases/yr) P value*

9 (n � 812) �50 (n � 2597)

.35
5 44.0
0 44.0

.07
(12.4) 257 (9.9)
(25.4) 711 (27.4)
(30.4) 754 (29.0)
(23.4) 666 (25.6)
(7.0) 151 (5.8)
(1.4) 58 (2.2)

.13
3 48.6
4 47.2

.40
(.6) 16 (.6)
(10.2) 257 (9.9)
(50.1) 1380 (53.1)
(27.8) 707 (27.2)
(11.2) 237 (9.1)
(22.8) 489 (18.8) .014

(83.2) 2351 (90.9) �.0001
11

(13.9) 98 (3.8) �.0001
1

(17.4) 396 (15.2) .14

riatric Surgery; BMI � body mass index.
/high-

Su

0–4

43.
44.

101
206
247
190
57
11

49.
47.

5
83

407
226
91

185

658
21
113
0

141
1

t of Ba
orical data) and Kruskal-Wallis test for continuous variables.
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ndividual patients within that surgeon. For all statistical
nalyses, Statistical Analysis Systems, version 9.1.3 (SAS
nstitute, Cary, NC), was used.

esults

The LABS-1 data set included 3412 first-time RYGB
perations of a total of 5069 bariatric operations performed
y 33 surgeons. Two surgeons had performed only 1 RYGB
peration each and were excluded from the analysis, leaving
410 RYGB operations and 31 surgeons. Of the 31 sur-
eons, 15 had performed an average of �49 RYGB oper-
tions annually in the LABS. Of the surgeons averaging

able 2
aseline health status of LABS-1 participants with RYGB stratified by hi

haracteristic Total (n � 3409)

ypertension 1897 (55.6)
Medication

None 217 (11.6)
Single 815 (43.6)
Multiple 836 (44.8)

iabetes 1225 (35.9)
Medication

None 188 (15.4)
Single, oral 363 (29.7)
Multiple, oral 305 (24.9)
Insulin (with/without oral medication) 367 (30.0)

ongestive heart failure 68 (2.0)
sthma 813 (23.8)
ould not walk 200 ft. 57 (1.7)
Missing data 1

istory of DVT or PE 124 (3.6)
leep apnea 1721 (50.5)
PAP 1407 (81.8)
upplemental oxygen dependent 61 (3.6)
schemic heart disease 130 (3.8)
ulmonary hypertension 34 (1.0)
enous edema with ulcerations 144 (4.6)
Missing data 267

o-morbidities (n)
Mean 1.8
Median 2.0

o-morbidity group
�1 2856 (83.8)
�2 1915 (56.2)
�3 954 (28.0)
�4 356 (10.4)
Missing data 1

-Blocker 611 (18.2)
Missing data 60

tatin/lipid-lowering agent 908 (26.6)
herapeutic anticoagulation 155 (4.5)
arcotic 579 (17.0)
ntidepressant 1388 (41.4)
Missing data 60

Abbreviations as in Table 1.
Data in parentheses are percentages.

* Chi-square test used for categorical variables (with continuity correction for
50 RYGB operations annually, 9 had averaged 50–99 and
had averaged �100. For the 30 surgeons for whom self-

eported surgeon experience data were available, one half
ad performed bariatric surgery for �5 years before partic-
pating in the LABS, with 7 surgeons having �10 years of
ariatric surgery experience. The number of cases per-
ormed in the 12 months preceding LABS participation was
0–450 cases (median 117.5). The median estimated num-
er of lifetime cases before LABS was 649, with one quarter
f surgeons having performed �1000 cases.

Of the 3410 patients who underwent RYGB, 437(12.8%)
ad undergone open RYGB. The median age was 44.0
ears, the median BMI was 47.2 kg/m2, 19.8% were men,

surgeon volume

Surgeon LABS RYGB volume (cases/yr) P value*

0–49 (n � 812) �50 (n � 2597)

415 (51.1) 1482 (57.1) .003
.08

59 (14.5) 158 (10.8)
164 (40.3) 651 (44.6)
184 (45.2) 652 (44.6)
296 (36.5) 929 (35.8) .72

.08
34 (11.5) 154 (16.6)
89 (30.2) 274 (29.5)
70 (23.7) 235 (25.3)

102 (34.6) 265 (28.6)
14 (1.7) 54 (2.1) .53

210 (25.9) 603 (23.2) .12
26 (3.2) 31 (1.2) �.0001
1
29 (3.6) 95 (3.7) .91

340 (41.9) 1381 (53.2) �.0001
265 (77.9) 1142 (82.7) .04
10 (2.9) 51 (3.7) .50
31 (3.8) 99 (3.8) .99
11 (1.4) 23 (.9) .24
48 (6.5) 96 (4.0) .004

77 190

1.7 1.8 .008
2.0 2.0

.001
650 (80.1) 2206 (84.9)
421 (51.9) 1494 (57.5)
209 (25.8) 745 (28.7)

96 (11.8) 260 (10.0)
1

163 (20.5) 448 (17.5) .062
16 44
226 (27.8) 682 (26.3) .38
34 (4.2) 121 (4.7) .57

138 (17.0) 441 (17.0) .99
288 (36.2) 1100 (43.1) .001
16 44
gh/low-
categorical data) and Kruskal-Wallis test for continuous variables.
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nd 89.1% were white. More than one half (56.2%) of the
articipants had had �2 of the recorded co-morbidities,
ith hypertension the most common (55.7%) followed by
bstructive sleep apnea (50.5%), diabetes (35.9%), and
sthma (23.8%). The incidence of these characteristics was
imilar to that in the full LABS-1 cohort [19] and are listed
n Tables 1 and 2.

Of the 3410 patients, 15 died (.4%) and 177 (5.2%) had
1 of the adverse outcomes included in the composite

ndpoint. The distribution of adverse outcomes according to
urgeon annual case volume is provided in Table 3. No
ignificant difference was observed between the mortality
ates for low- and high-volume surgeons, although the

able 3
vents and event rates by surgeon volume

Surgeons
(n)

Total procedures (median;
(25th–75th percentile)

Deaths (n)
95% CI

verall 31 3410 (95; 50–165) 15; .4; .0–
urgeon volume in

LABS (cases/yr)
0–24 9 352 (47; 27–54) 7 (2.0; .8–
25–49 6 461 (84; 50–95) 3; .7; .0–1
50–99 9 1219 (115; 110–166) 4; .3; .0–.6
�100 7 1378 (177; 115–293) 1; .1; .0–.2

CE � composite event; CI � confidence interval; NA � not applicabl
* Death, deep vein thrombosis, pulmonary embolism, no discharge with
† Adjusted for clustering due to surgeon and site and for covariates (p

hrombosis, and surgeon experience before LABS).

able 4
omposite event stratified by patient and surgeon characteristics (n � 34

atient/surgeon characteristic Univariate mod

RR (95% CI)

atient BMI (kg/m2)

�40 1.54 (.96–2.47
40–�50 Referent
50–�60 1.18 (0.82–1.70
�60 1.77 (1.13–2.75

rocedure (open vs. laparoscopic) 1.51 (0.92–2.45
ould not walk 200 ft. 2.79 (1.52–5.15
istory of DVT 2.21 (1.28–3.81
istory of OSA 1.45 (1.05–2.00
urgeon LABS volume/yr§
ontinuous (per 10) .89 (.84–.95)
50 vs. 0–49 .46 (.29–.74)
25 vs. 0–24 .38 (.23–.63)
ariatric case volume before LABS/100 cases 0.75 (.54–1.04)
ifetime cases before LABS/100 cases 1.00 (.98–1.03)
ears performing bariatric surgery 1.02 (1.00–1.05

RR � relative risk; CI � confidence interval; DVT � deep vein throm
Variables appearing in multivariate model presented; see text for detail
* Only accounting for site and surgeon.
† Surgeon experience form was missing for 1 surgeon (26 surgeries) an
‡ Both linear and quadratic BMI terms included in model; therefore, ris

§ Surgeon volume included as continuous variable in multivariate model.
resent study had little power to detect any but extreme
ifferences. As the surgeon annual RYGB case volume
ncreased, however, the percentage of participants with a
E decreased significantly. On univariate analysis, a sur-
eon’s LABS RYGB volume was inversely associated with
he CE (RR .89 per 10 cases/yr, 95% CI .84–.95). Patient
MI, functional status, history of deep vein thrombosis, and
istory of obstructive sleep apnea, which had been shown to
e significantly associated with adverse outcomes in the full
ohort [19], were also significantly associated in the present
ubcohort of RYGB patients (Table 4). After adjusting for
rocedure type (open versus laparoscopic) and the previ-
usly mentioned patient characteristics (i.e., patient BMI,

%); CE (n); rate (%);
95% CI

CE* crude risk ratio
(95% CI; P value)

CE adjusted risk ratio†
(95% CI)

177; 5.2; 3.6–6.8 NA NA

46; 13.1; 9.7–17.0 Referent Referent
28; 6.1; 3.3–8.9 .52 (.28–.99; .045) .61 (.30–1.25; .17)
55; 4.5; 3.2–5.9 .36 (.21–.64; .001) .41 (.22–.79; .007)
48; 3.5; 1.5–5.5 .29 (.16–.55; �.001) .35 (.16–.76; .008)

abbreviations as in Table 1.
ays, postbariatric surgery operation, postbariatric surgery readmission.
e, patient BMI, history of obstructive sleep apnea, history of deep vein

Multivariate model (n � 3383)†

P value RR (95% CI) P value

.040 NA‡ Linear, .28
Quadratic, .01

.07
Referent

.37

.01

.10 .99 (.55–1.77) .97

.001 1.38 (2.06–1.08) .029

.005 2.08 (1.19–3.63) .010

.024 1.45 (1.04–2.01) .027
.90 (.82–.98) .011

.001

.001
�.001

.08 .98 (.93–1.04) .60

.86 1.16 (.66–2.05) .60

.046 1.02 (.98–1.05) .34

SA � obstructive sleep apnea; other abbreviations as in Table 1.
ociation with other patient characteristics for all procedures.

ional status was missing for one patient.
not constant (dependent on BMI level).
; rate (

.9

4.1)
.6

e; other
in 30 d
rocedur
10)

el*

)

)
)
)
)
)
)

)

bosis; O
s of ass

d funct
k ratio
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unctional status, history of deep vein thrombosis, and his-
ory of obstructive sleep apnea), a greater surgeon RYGB
olume was associated with lower CE rates (RR .90, 95%
I .82–.98), such that for each 10-case/yr increase in vol-
me, the rate of CEs decreased by 10%. The independent
nd continuous effect of the surgeon annual RYGB case
olume on the predicted CE rate is shown for 4 hypothetical
atients in Fig. 1. The self-reported surgeon experience data
i.e., case volume before LABS, lifetime bariatric experi-
nce, and number of years practicing bariatric surgery) were
ot significantly associated with the CE in either the uni-
ariate model or the multivariate model (Table 4).

Two low-volume surgeons had high CE rates. The anal-
sis excluding these 2 surgeons produced a similar result
RR of CE .92, 95% CI .85–.99 per 10 case/yr volume). The
urgeons’ annual adjustable gastric banding volume within
ABS was not significantly associated with the CE rate
fter RYGB (RR .97, 95% CI .88–1.07 per 10 laparoscopic
astric banding cases/yr). Furthermore, inclusion of the
aparoscopic gastric band volume as a separate adjusting
ariable in the multivariate model did not affect the asso-
iation between RYGB volume and RYGB CE rates (RR
90, 95% CI .84–.97 per 10 RYGB cases/yr).

iscussion

The findings of the present study support the hypothesis
hat the surgeon annual case volume of RYGB is inversely
ssociated with the risk of adverse postoperative outcomes.
his relationship appears continuous, with the risk continu-

ig. 1. Predicted CE rate by surgeon annual RYGB volume. Risk of 30
ndergoing RYGB with BMI of 48.8 kg/m2 (mean BMI of analysis co
hrombosis; patient B, could walk 200 ft., with obstructive sleep apnea, no
pnea, no deep vein thrombosis; and patient D, could not walk 200 ft., w
ng to decrease as the annual case volume increases. The p
nnual laparoscopic adjustable gastric band volume was not
ignificantly associated with the CE rate after RYGB. No
ignificant associations were found between the self re-
orted surgeon experience before LABS participation and
atient short-term adverse outcomes. In the present cohort,
ortality was too uncommon to draw any conclusions re-

arding the surgeon annual case volume and the 30-day
ostoperative mortality risk.

Although the present study is the first on the volume–
utcome relationship after RYGB using a prospectively
ollected clinical database, similar findings have been re-
orted in other studies. In 2003, Courcoulas et al. [11]
eviewed the outcomes after RYGB in Pennsylvania using
n administrative database. They found that surgeons per-
orming �50 RYGB cases annually had a significantly
ncreased rate of postoperative complications compared
ith those performing a greater volume. Furthermore, this

ffect was magnified when the low-volume surgeons were
erforming surgery in low-volume hospitals. Another study
rom New York State in 2006 found that both a surgeon
olume of �25 cases annually and a low-hospital volume
as associated with an increased risk of complications [15].
hat study had also used an administrative database and
onsidered patients undergoing gastroplasty, as well as
YGB, for morbid obesity. Two other studies using admin-

strative databases and considering hospital volume alone
lso found an association between a low volume and in-
reased postoperative complications [12,14]. Another study
f the complications occurring after RYGB found that hos-

dverse outcome by surgeon RYGB LABS volume for selected patients
atient A, could walk 200 ft., no obstructive sleep apnea, no deep vein
vein thrombosis; patient C, could not walk 200 ft., with obstructive sleep
ructive sleep apnea and deep vein thrombosis.
-day a
hort): P

deep
ital size, as determined by the number of beds, rather than
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he annual hospital case volume, influenced the complica-
ion rates [10].

The concept of a relationship between a low surgeon
olume and increased postoperative complications has also
een proposed in other surgical disciplines. Most of these
tudies addressed volume at a hospital level, rather than a
urgeon level. The relationships between hospital annual
ase volume and postoperative outcomes have been de-
cribed for pancreaticoduodenectomy [20], abdominal aor-
ic aneurysm repair [21], Heller myotomy for achalasia [22],
nd laparoscopic colorectal surgery [23]. Conversely, a vol-
me outcome study of laparoscopic colorectal surgery, in
he setting of a randomized trial, did not find a significant
elationship between volume and outcome [24].

Several explanations for the relationship between sur-
eon annual case volume and short-term patient safety out-
ome are possible. High-volume surgeons might be more
ikely to operate at high-volume hospitals, which might
rovide better multidisciplinary care [25]. High-volume sur-
eons might also systematically differ in their technique
rom low-volume surgeons or vary their technique when
perating on high-risk patients.

Another possibility is that the case-mix might be differ-
nt, with high-volume surgeons operating on proportionally
ewer high-risk patients. The extremes of BMI, history of
bstructive sleep apnea, history of venous thromboembo-
ism, and an inability to walk 200 ft. have been found to be
ndependent risk factors for a poor outcome in the LABS
19]. The present study found that high-volume surgeons
perated on proportionally fewer patients who could not
alk 200 ft. than did lower volume surgeons; however, the
igher volume surgeons operated on a greater percentage of
atients with obstructive sleep apnea than did the lower
olume surgeons. The prevalence of other risk factors was
imilar between the low- and high-volume surgeons. The
elationship between surgeon volume and the composite
ndpoint persisted even after adjusting for these risk factors.

The present study did not find a statistically significant
ifference between the surgeon experience data before par-
icipation in the LABS and the outcome of short-term pa-
ient safety. It is possible that a real effect was missed owing
o the self-reported and categorical nature of the data. The
urgeon experience (i.e, �25 cases of gastric bypass, ad-
ustable gastric banding, vertical banded gastroplasty, or
iliopancreatic diversion plus “minimal” experience with
ach procedure performed on a LABS participant) and cre-
entialing requirements for the LABS (i.e., medical degree,
eneral surgery residence training, board certification or
ACS or FRCSC) might have negated the learning curve
ffect of pre-LABS experience in the study surgeons. It is
lso possible that the current volume is more important than
revious or lifetime experience in RYGB in terms of the
ostoperative complication rates.

The LABS-1 study involved only a small proportion of

ariatric centers and surgeons within the United States. All T
ospitals were accredited centers of excellence by the end of
he LABS. The minimal standards for surgeon experience
nd hospital facilities that must be met for such accredita-
ion led to a highly standardized study environment; how-
ver, it might have limited the generalizability of these
ndings to other bariatric surgeons and centers.

It is noteworthy that a relationship between volume and
utcome was demonstrated within the tightly controlled
nvironment of the present study. Even when minimal stan-
ards are set for surgeon experience and hospital facilities,
n increased surgeon annual RYGB case volume was still
ssociated with decreased postoperative CE rates. The ob-
erved relationship between the annual RYGB volume and
E rate was continuous and did not suggest any specific
nnual volume threshold for surgeon credentialing require-
ents. The effect of the specific surgeon and hospital pro-

esses on outcome will be addressed in future studies.
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