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Abstract

Background—The impact of emergency department admission prior to pancreatic resection on
perioperative outcomes is not well described. We compared patients who underwent pancreatic
cancer surgery following admission through the emergency department (ED-Surgery) with patients
receiving elective pancreatic cancer surgery (Elective) and outcomes.

Study Desigh—The Nationwide Inpatient Sample database was used to identify patients
undergoing pancreatectomy for cancer over 5 years (2008-2012). Demographics and hospital
characteristics were assessed, along with perioperative outcomes and disposition status.

Results—=8,158 patients were identified, of which 516 (6.3%) underwent surgery after admission
through the ED. ED-Surgery patients were more often socioeconomically disadvantaged (non-
White 39% vs 18%, Medicaid or uninsured 24% vs 7%, from lowest income area 33% vs 21%; all
p<.0001), had higher comorbidity (Elixhauser Score >6: 44% vs 26%, p<.0001), and often had
pancreatectomy performed at sites with lower annual case volume (<7 resections/year: 53% vs.
24%, p<.0001). ED-Surgery patients were less likely to be discharged home after surgery (70% vs
82%, p<.0001) and had higher mortality (7.4% vs 3.5%, p<.0001). On multivariate analysis, ED-
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Surgery was independently associated with a lower likelihood of being discharged home [aOR:
0.55 (95%Cl: 0.43-0.70)].

Conclusion—~Patients undergoing pancreatectomy following ED admission experience worse
outcomes compared to those who undergo surgery after elective admission. The excess of
socioeconomically disadvantaged patients in this group suggests factors other than clinical
considerations alone drive this decision. This study demonstrates the need to consider presenting
patient circumstances and preoperative oncologic coordination to reduce disparities and improve
outcomes for pancreatic cancer surgery.
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Introduction

Pancreatic cancer represents the 4™ leading cause of cancer death in the United States with
5-year relative survival rates of 8%.1 Surgical resection is the foundation of treatment
providing the only potential for cure. As procedural mortality rates have improved over the
last several decades,2-> attention has shifted to identifying and reducing disparities in
surgical care to improve national pancreatic cancer outcomes.

Efforts to improve outcomes have identified demographic barriers to receipt of surgical care,
with lower rates of resection in minority populations, patients of lower socioeconomic
status, and related to insurance status.5-8 Hospital characteristics and procedural volume
have been shown to improve surgical outcomes in highly complex operations supporting the
concept of regionalization and referral to high-volume centers for pancreatic resection.%-10
However, our understanding of whether the presenting circumstance influences outcomes for
pancreatic cancer surgery is limited.

Pancreatic cancer is unique to other gastrointestinal malignancies such as colorectal and
gastric cancer in that emergent or urgent surgery is rare and operations can generally be
performed on an elective basis.}1:12 For colorectal cancer, emergency department
presentation is associated with higher rates of morbidity, in-hospital mortality, and poorer
survival.13 Emergency presentation of gastric cancer patients requiring surgery is less
common, but is also associated with worse survival.12 This association with poor survival is
noted even in early stage disease presentations.1214 Previous studies in the pancreatic
literature have reported high rates of urgent or emergent admission that misrepresent modern
surgical practice.11:1516 Few past studies have examined the influence of an emergency
department (ED) presentation prior to surgery as a determinant of outcomes.

This study compares the outcomes of patients who undergo pancreatic resection after an
admission through the emergency department (ED-Surgery) with patients who have surgery
performed on an electively scheduled basis (Elective). We hypothesize that patients who
undergo pancreatic resection after admission through the emergency department have worse
outcomes compared to patients who undergo electively scheduled operations.
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Study population

The Nationwide Inpatient Sample (NIS) database was used to identify all patients
undergoing pancreatic resection in the United States over a 5-year period from 2008-2012.
The NIS database is a representative sample of all inpatient hospitalizations, drawing
discharge data from all states, all payers, and across the spectrum of hospital care settings.
Diagnostic codes for pancreatic adenocarcinoma (157.0-157.9) and ICD-9 procedural codes
for pancreatic resection operations (52.5, 52.51, 52.52, 52.53. 52.59, 52.6, 52.7) were used
to identify the target population.

Study Variables

Examined variables included gender, age at admission (< 55, 55-64, 65-74, >75), race
(White, Black, Hispanic, Asian/Pacific Islander), median household income quartiles based
on the patient’s zip code (<$38,999, $39,000-$47,999, $48,000-$62,999, =2$63,000), and
insurance status based on expected primary payer for services (Medicare, Medicaid, Private
Insurance, Self-pay, and Other). Patient comorbidity was assessed using the Elixhauser
Comorbidity Index. Pre-operative comorbidities were then analyzed using a validated
weighted scoring system.1” 1CD-9 codes were used to identify the presence of pre-operative
biliary obstruction (576.1, 576.2), duodenal obstruction (537.3), and gastrointestinal
bleeding (578.1, 578.9). Pancreatic resection type was examined as
pancreaticoduodenectomy, distal pancreatectomy, and other (total, subtotal, segmental).

Hospital characteristics were also examined and include bedsize (region-specific
stratification into small, medium, large), hospital ownership (government non-federal,
private non-profit, and private investor-owned), location and teaching status (rural, urban
teaching, urban non-teaching), and region (Northeast, Midwest, South, West). Hospital
pancreatectomy volume was stratified into 4 groups by number of pancreatic resections per
year (€2, 3-6, 7-25, =26). Patients who underwent pancreatic resection following an ED
admission with a nonelective admission type designation were assigned to the ED-Surgery
group (ED-Surgery), while all others were assigned to the Elective group (Elective).

The primary outcome was patient discharge home after surgery. This variable captures
patients who underwent surgery and were able to be discharged directly home, with or
without home health services, providing a comprehensive marker for a patient’s outcome
after surgery beyond mortality alone. Secondary outcomes included hospital mortality,
length of stay, and postoperative complications. Complications included pancreatic fistula,
postoperative bleeding, deep vein thrombaosis and pulmonary embolism (DVT/PE), cardiac,
pulmonary, and neurologic complications, postoperative sepsis, wound infections, and
overall surgical complications.

Data Analysis

Univariate analysis was used to compare ED-Surgery and Elective groups. Categorical
variables were analyzed using Chi-squared tests and continuous variables were analyzed
using either t-test or Wilcoxon-sum rank non-parametric test. A generalized linear mixed
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model (GLMM) was used to estimate the odds ratio and 95% confidence interval for the
outcome discharge to home after adjusting for relevant covariates. This approach was
selected to account for clustering by institution via random effects.18:19 Significance level
was set at p < 0.05. Stepwise selection was used to identify the most predictive variable for
discharge home at a p < 0.2. Statistical analysis was conducted using SAS Version 9.4 (Cary,
NC).

Patient Factors

A total of 8,158 patients were identified who underwent pancreatic resection for cancer
during the 5-year period from 2008-2012. Among these patients, 8,151 had outcome data
and were included in this analysis. These patients were seen in 1,299 hospitals. Overall, 516
(6.3%) were ED-Surgery (Table 1). When compared to Elective patients, ED-Surgery
patients were more often Black (20.0% vs. 8.8%, p< 0.0001) or Hispanic (16.2% vs. 6.4%,
p< 0.0001), they were younger (<65 years old: 51% vs. 43%; p<0.003), and were less likely
to have Medicare (44.8% vs. 52.6%, p< 0.0001) or private insurance (28.1% vs. 37.8%; p<
0.0001). ED-Surgery patients were also more likely to be from lower income areas
(household income <$39,000/year: 32.6% vs. 21.2%; p< 0.0001). These patients were more
likely to have higher pre-operative comorbidity scores (Score 6-13: 31.8% vs. 20.8%, Score
14+: 12.4% vs. 5.1%; p < 0.0001). ED-Surgery patients also presented more often with
biliary obstruction (28.5% vs. 11.4%; p <.0001), duodenal obstruction (4.3% vs. 1.1%; p <
0.0001) and gastrointestinal bleeding (4.5% vs. 1.4%; p < 0.0001) when compared to
Elective patients.

Hospital Characteristics

Outcomes

The majority of pancreatic resections were performed in urban settings (98.2%), large
bedsize hospitals (80.6%), and private, non-profit hospitals (77.4%). ED-Surgery patients
were more likely to be treated in small and medium bedsize hospitals (26.0% vs. 19.00%,
p<0.0001), private, investor-owned hospitals (9.3% vs. 5.5%, p-0.0012), and non-teaching
hospitals (28.5% vs. 12.4%, p<0.0001).

ED-Surgery patients often had their pancreatic surgery performed at sites with lower annual
case volume (<7 resections/year: 52.9% vs. 23.6%, p<0.0001) (Table 1). The most
commonly performed operations were pancreaticoduodenectomy (69.3%) and distal
pancreatectomy (21.6%) with no significant differences in resection type based on admission
status (p=0.1367).

Unadjusted univariate analysis of outcome variables of interest are shown in Table 3.
Overall, 82% of patients were discharged home after surgery. The in-hospital mortality rate
for the cohort was 3.75%. ED-Surgery patients were less likely to be discharged to home
after surgery (70.2% vs. 82.4%, p< 0.0001) and had higher in-hospital mortality (7.4% vs.
3.5%, p< 0.0001), longer overall median length of hospital admission (19 days vs. 9 days,
p<.0001) and postoperative length of stay (12 days vs. 9 days, p<.0001) as compared to
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Elective. There was no significant difference in overall surgical complications (5.4% vs.
5.1%, p=0.76). In examination of individual complications, we found no significant
differences in rates of pancreatic fistula, perioperative cardiac, pulmonary, neurologic, or
thromboembolic events. ED-Surgery patients had lower rates of wound infection (4.26% vs.
8.15%, p=0.0009), but higher rates of bleeding complications (7.75% vs. 4.39%, p=0.0004).
(Table 3)

Multivariate analysis showed that ED-Surgery was independently associated with a lower
likelihood of discharge to home (OR 0.551, 95% CI 0.434-0.699) (Table 4) after adjusting
for relevant patient and hospital covariates. As expected, increasing age (55-64: OR
0.58,95% CI 0.436-0.759; 65-74: OR 0.39, 95% CI 0.290-0.524; = 75: OR 0.14, 95% CI
0.102-0.187) and comorbidity (Elixhauser Comorbidity Score 1-5: OR 0.59, 95% CI 0.471-
0.750; Score 6-13: OR 0.51, 95% CI 0.416-0.624; Score 14+: OR 0.37, 95% CI 0.300-
0.456) were associated with progressively lower likelihood of home discharge. Male gender
(OR 1.45, 95% CI 1.281-1.651) was associated with a higher likelihood of home discharge.
The demographic variable of race was not independently predictive, however being from the
lowest median income strata by ZIP (<$38,999/year: OR 0.79, 95% CI 0.652-0.955) and
having Medicare insurance (OR 0.62, 95% CI1 0.508-0.764) was predictive of a lower
likelihood of discharge home after surgery.

Having surgery in a high-volume hospital was associated with an improved likelihood of
being discharged to home (= 26 cases/year: OR 1.42, 95% CI 1.126-1.798) compared to
hospitals performing less than 2 resections per year. Having a postoperative complication
including overall surgical complications, wound infection, bleeding, sepsis, and cardiac
complications was predictive of lower likelihood of home discharge.

Discussion

This study provides an evaluation of patients undergoing pancreatectomy for cancer after
presentation through the ED and the potential mechanisms responsible for their worse
outcomes. These patients were nearly half as likely to be discharged to home after surgery
and had in-hospital mortality rates that were twice that of patients who had elective
admission for surgery. These patients were more often socioeconomically disadvantaged and
had their pancreatic surgery performed at sites with lower annual case volume.

Prior to this study, an understanding of how patient presentation might influence outcomes
has not been well studied in the pancreatic literature. Lieberman et al examined a
statespecific cohort and demonstrated significantly higher mortality after unscheduled versus
planned admissions (16% vs. 10%, p <0.001).20 However, after adjusting for hospital
volume in their logistic regression model, they reported that method of presentation was not
a significant predictor of mortality. In a prior study using older NIS (national) data from
1988-1995, ED presentation was shown to be an independent predictor of mortality after
pancreaticoduodenectomy with an OR 1.5 (95% CI 1.3-1.6).16 However, the study reported
rates of ED presentation for pancreatic cancer surgery from 42-50%, which is considerably
higher than the rate of 6.3% demonstrated in our investigation. The study used data from a
different era in pancreatic surgery and did not include comorbidity in the regression model,

J Gastrointest Surg. Author manuscript; available in PMC 2022 May 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mehta et al.

Page 6

but it is one of the few to recognize the independent association of ED presentation on
outcomes in pancreatectomy. In a landmark study by Birkmeyer et al on the volume-
outcomes relationship in pancreatic surgery, an inverse relationship between ED presentation
and hospital volume was observed, with 50.6% of all admissions through the ED in the
lowest volume group compared to 18.6% in the highest volume group.® While ED
presentation was accounted for in their multivariate model for postoperative mortality,
comorbidities were not included, and the absence of case-mix data was acknowledged as a
limitation of their analysis.

In our research, demographic differences between study groups suggest that disparities in
healthcare access could explain differing methods of presentation. ED-Surgery patients were
more than twice as likely to be Black or Hispanic. They were also more likely to have
Medicaid or be uninsured and live in areas of the lowest income quartile. Prior literature
implicates racial and socioeconomic factors in differing survival outcomes for patients with
otherwise resectable disease.®21:22 Some of these disparities arise due to lower rates of
resection among disadvantaged populations including Black patients, the uninsured, and
lower income.5:8:21.23 Ultimately, receiving surgery is the key as several studies have shown
that survival disparities based on race, socioeconomic status, and insurance type are
diminished after resection with equivalent rates of long-term survival.”-22-24

Clinically, we found patients who present for surgery after admission through the ED were
less healthy at baseline and carried significantly more comorbid conditions. Preexisting
comorbidity as an independent predictor of worse outcomes has been supported in previous
research.2> We also found these patients present with biliary obstruction, duodenal
obstruction and gastrointestinal bleeding more often. These factors suggest more advanced
disease presentations may have warranted the emergent ED admission. Presumably, the
choice of presenting hospital should be the same for emergency presentations, and we
should not find differences based on hospital characteristics. However, we found these
patients have more often undergone surgery following ED presentation in lower volume,
small bedsize, and non-academic centers. This raises concerns that these patients are not
offered the same complex pancreas management expertise such as advanced endoscopists
and interventional radiologists, leading to patients getting emergent surgery instead of other
less invasive options for acute symptom management.

Hospital characteristics are particularly relevant in pancreatic surgery, given the technical
complexity and multidisciplinary services required to achieve good outcomes. Literature has
shown higher rates of perioperative mortality in non-university hospitals and in rural
settings.16: 22 Major focus has been placed on procedural volume, where surgeries
performed in low-volume hospitals have been shown to have higher rates of mortality, longer
lengths of stay, and worse long-term survival rates.910:25-29 Higher mortality rates in
pancreatectomy have also been attributed to failure-to-rescue, where a complication
sustained in a low volume hospital is more likely to result in death. 3%:31 Our finding of
similar complication rates for both groups, despite worse outcomes and higher mortality in
the ED-Surgery group indicates this may also be an explanation of findings. We found that
ED-Surgery patients were more likely to present to small and medium bedsize hospitals,
private hospitals, non-teaching institutions, and low-volume hospitals. The volume
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relationship was Substantial, with the lowest volume hospital group having the highest rates
of ED presentation (29%), nearly 5 times higher than the cohort rate (6.3%). These data
suggest two circumstances surrounding an ED admission: (1) sicker and socioeconomically
disadvantaged patients present to smaller, low-volume hospitals more often and/or (2) these
smaller, low-volume hospitals are more readily performing surgery after an ED admission.
While surgery performed on the same index admission as the ED visit may be due to an
emergency presentation that necessitates surgery, most pancreatic emergencies are best
treated non-surgically when advanced endoscopists and interventional radiologists are
available. The characteristics of the hospitals performing surgery after ED admission
suggests that these multidisciplinary teams and services may not be as readily be available,
and surgery prevails as the leading option for management.

Surgeries being performed after admission through the ED may reflect the lack of care
coordination for these patients and highlights a major opportunity for improvement. Given
the extensive body of literature on volume-outcomes relationships for patients undergoing
pancreatectomy, it is inadvisable for smaller, low-volume hospitals to be performing
complex cancer surgery in high-risk patients and we must continue to encourage
centralization of care for the patients who can tolerate transfer to a specialized, high volume
center. Lessons on patient triage and transfer can be gleaned from trauma systems literature,
where barriers related to clinical status and insurance coverage can be overcome to limit
preventable deaths.32 The value of centralization to improve perioperative mortality in
pancreatectomy has gained traction, and stakeholders in pancreatic surgical care should

recognize the importance of ED presentation to build a framework to advance this agenda.
33,34

This study has several limitations. The NIS is an administrative database that lacks granular
details on the operative course or the use of preoperative biliary stenting that influence short-
term surgical outcomes. Other data such as tumor stage, chemotherapy use, resection
margins, and nodal status that influence long-term outcomes important in cancer outcomes
research are not available.35-37 We were also unable to examine various social reasons that
might influence ED admission prior to surgery such as lack of family support, housing
instability, poor health literacy, or mental health issues.

The ED-Surgery group exhibited high-risk features and experienced worse outcomes for
most of the measures evaluated. However, surgical complication rates of 5% seem low in
this patient population where morbidity rates ranging from 23% to 55% are cited,38:39
Complications that are unique to pancreatectomy, such as postoperative pancreatic fistula,
reported at 2% in this study, and delayed gastric emptying are underreported in the database.
The finding that there were no differences in complications, and counterintuitively less
infectious complications for the ED-Surgery group despite a two-fold difference in mortality
between the two groups is consistent with known limitations of this database. Administrative
coding data has been shown to underestimate a range of healthcare-associated infections and
surgical complication rates despite higher demonstrated mortality. 40-43 Despite these
limitations, the poor outcomes observed for patients undergoing surgery after an admission
through the ED provide important insights and should be considered in assessments of
patient and hospital outcomes for pancreatic cancer surgery.
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Conclusion

Patients who present through the emergency department for pancreatic cancer resections
have lower rates of discharge to home and higher mortality rates. These patients tend to be
from socioeconomically disadvantaged populations and carry a higher comorbidity burden,
with implications of disparate health access. This study demonstrates the need to consider
presenting patient circumstances and preoperative oncologic coordination to reduce
disparities and improve outcomes for pancreatic cancer surgery.
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of cancer patients at risk for poor outcomes.
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Patient Demographics

Table 1.

Variable (%) ED-Surgery (n=516) | Elective (n=7635) | All (n =8151) | p-value
Method of Presentation 6.33 93.67 100.0 <.0001
Gender 0.8896
Male 50.39 50.07 50.09
Female 49.61 49.93 49.91
Race <.0001
White 60.09 82.23 80.80
Black 19.96 8.81 9.53
Hispanic 16.23 6.37 7.00
Asian or Pacific Islander 3.73 2.59 2.67
Age (years) 0.0034
<55 19.96 16.75 16.95
55-65 31.01 26.08 26.39
65-75 27.71 33.84 33.46
>75 21.32 23.33 23.20
Median Household Income (by patient ZIP Code) <.0001
$1-$38,999 32.60 21.16 21.87
$39,000-$47,999 22.33 24.64 2450
$48,000-$62,999 27.16 25.98 26.06
$63,000+ 17.91 28.22 27.58
Expected Primary Payer <.0001
Medicare 44.77 52.64 52.14
Medicaid 18.60 4.73 5.61
Private Insurance 28.10 37.80 37.19
Self-pay 5.62 2.13 2.36
Other 291 2.70 271
Elixhauser Comorbidity Score <.0001
<0 9.11 13.31 13.04
0 19.77 36.32 35.27
1-5 26.94 24.49 24.65
6-13 31.78 20.76 21.46
14+ 12.40 5.12 5.58
Condition Present at Admission
Biliary Obstruction 28.49 11.38 12.46 <.0001
Duodenal Obstruction 4.26 111 131 <.0001
Gastrointestinal Bleeding 4.46 1.39 1.58 <.0001
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Hospital Characteristics

Table 2.

Variable (%) ED-Surgery (n=516) | Elective (n=7635) | All (n=8151) | p-value
Hospital Bedsize <.0001
Small 5.24 6.78 6.69
Medium 20.78 12.17 12.72
Large 73.98 81.05 80.60
Ownership of Hospital 0.0011
Government, Non-federal 17.28 16.83 16.86
Private, Non-profit 73.40 77.70 77.42
Private, Investor-owned 9.32 5.48 5.72
Hospital Location/ Teaching Status <.0001
Rural 1.94 1.74 1.75
Urban, Nonteaching 28.54 12.37 13.40
Urban, Teaching 69.51 85.89 84.85
Region of Hospital <.0001
Northeast 25.00 20.94 21.20
Midwest 10.85 24.49 23.63
South 44,77 33.92 34.61
West 19.38 20.64 20.56
Hospital Case Volume <.0001
<2 29.26 10.43 11.62
3-6 23.64 13.20 13.86
7-25 29.46 33.78 33.51
226 17.64 42.59 41.01
Resection Type 0.1367
Whipple 73.84 68.95 69.26
Distal 18.02 21.82 21.58
Other 8.14 9.24 9.16
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Table 3.
Outcomes
Variable (%) ED Surgery (n=516) | Elective (n=7635) | All (n=8151) | p-value
Discharged Home 70.16 (362) 82.42 (6293) 81.65 <.0001
Mortality 7.36 (38) 3.51 (268) 3.75 <.0001
Postoperative LOS (median) | 12 days 9 days 10 days <.0001
Total Hospital LOS (median) | 19 days 9 days 9 days <.0001
Complication
Surgical Complication 5.43 (28) 5.11 (390) 5.13 0.7510
Pancreatic Fistula 2.91 (15) 1.99 (152) 2.05 0.1551
Wound Infection 4.26 (22) 8.15 (622) 7.90 0.0016
Bleeding 7.75 (40) 4.39 (335) 460 0.0004
DVT/PE 0.19 (1) 0.63 (48) 0.60 0.3705
Cardiac 2.33(12) 3.42 (261) 3.35 0.2065
Neurologic 0.00 (0) 0.12 (9) 0.11 1.000
Pulmonary 3.10 (16) 2.11 (161) 2.17 0.1345
Sepsis 0.19 (1) 0.08 (6) 0.09 0.3872
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Multivariate Analysis of Factors Associated with Discharge Home

Table 4.

Variable Odds Ratio | 95% Confidence Interval | p-value
Patient Demographics
Method of Presentation

Elective Ref -- -

ED Surgery 0.551 0.434-0.699 <.0001
Gender

Female Ref - -

Male 1.454 1.281-1.651 <.0001
Race

White Ref - --

Black 0.929 0.729-1.183 0.5496

Hispanic 1.182 0.888-1.573 0.2530

Asian/ Pacific-1slander 1.077 0.704-1.646 0.7335
Age

<55 Ref - -

55-64 0.575 0.436-0.759 <.0001

65-74 0.390 0.290-0.524 <.0001

>75 0.138 0.102-0.187 <.0001
Elixhauser Comorbidity Score

<0 0.879 0.634-1.219 0.4393

0 Ref - -

1-5 0.594 0.471-0.750 <.0001

6-13 0.509 0.416-0.624 <.0001

14+ 0.370 0.300-0.456 <.0001
Biliary Obstruction

No Ref - --

Yes 1.056 0.878-1.272 0.5612
Duodenal Obstruction

No Ref - -

Yes 0.600 0.326-1.104 0.1005
Gastrointestinal Bleeding

No Ref - --

Yes 0.562 0.371-0.851 0.0065
Primary Payer

Medicare 0.623 0.508-0.764 <.0001

Medicaid 0.765 0.549-1.067 0.1144

Private Insurance Ref - -

Self-Pay 1.193 0.679-2.098 0.5391
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Variable Odds Ratio | 95% Confidence Interval | p-value
Other 1.489 0.843-2.631 0.1703
Median Household Income (by Pt ZIP)
$1-$38,999 0.789 0.652-0.955 0.0150
$39,000-$47,999 0.842 0.704-1.006 0.0579
$48,000-$62,999 0.925 0.775-1.104 0.3894
$63,000+ Ref - --
Hospital Characteristics
Hospital Bedsize
Small 1.165 0.891-1.522 0.2645
Medium 1.022 0.838-1.245 0.8313
Large Ref -- -
Ownership of Hospital
Government, Non-federal 0.912 0.754-1.103 0.3426
Private, Non-profit Ref - -
Private, Investor-owned 0.703 0.543-0.911 0.0077
Hospital Location/ Teaching Status
Rural 0.765 0.487-1.201 0.2449
Urban, Non-teaching 0.680 0.559-0.826 0.0001
Urban, Teaching Ref - --
Hospital Region
Northeast Ref - -
Midwest 0.867 0.716-1.051 0.1463
South 1.347 1.199-1.621 0.0017
West 1.143 0.930-1.406 0.2038
Surgery Type
Whipple 0.502 0.420-0.600 <.0001
Distal Ref - -
Hospital Case Volume
<2 Ref - -
3-6 1.022 0.805-1.296 0.8601
7-25 1.248 0.998-1.561 0.0516
226 1.423 1.126-1.798 0.0031
Complications
Surgical Comp 0.567 0.443-0.726 <.0001
Pancreatic Fistula 0.880 0.573-1.351 0.5591
Wound Infection 0.484 0.394-0.596 <.0001
Bleeding 0.387 0.302-0.497 <.0001
CNS/Sepsis 0.067 0.015-0.287 0.0003
Cardiac 0.582 0.432-0.782 0.0003
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Variable Odds Ratio | 95% Confidence Interval | p-value
Pulmonary 0.778 0.529-1.142 0.2000
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