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Methods

Introduction and Aims
•

Between 100,000 and 180,000 deaths per
year in the US may be related to all-cause
venous thromboembolism (VTE)1

•

Multimodal prophylaxis has been shown to
reduce the incidence of post-operative VTE2

•

Our institution’s hepatopancreaticobiliary
service (HPBS) is a consistent outlier in VTE
formation, often having lower VTE rates
than 90% of all institutions participating in
the National Surgical Quality Improvement
Program (NSQIP)

•

Prior to Surgery
5000 units of subcutaneous heparin administration and thromboembolic
deterrent (TED) stockings in preoperative area

•

Determine if the lower VTE rate observed in
the HPBS is due to the specific interventions
implemented by the HPBS, as opposed to
underlying differences in preoperative
patient characteristics

•

Intermittent Pneumatic Compression (IPC) boots in addition to TEDs

Statistical analysis:
Placed by circulating nurse and surgical team

•

IPCs removed on postoperative day 1, TEDs left in place for 24 hours a
day, mandatory ambulation 4 times a day, Lovenox once daily until
discharge

Ambulation encouraged by surgical team, checked by attending
physician during daily rounds, recorded daily on white board in room

Outpatient
Cardiovascular excercise program totaling 20 minutes of ambulation at
least once a day

Overview of the interventions (on the left) and oversight measures (on the right) employed preoperatively,
intraoperatively, and postoperatively in the inpatient and outpatient settings.

Univariate Analysis
• 24 preoperative characteristics were
considered in the univariate analysis
comparing the HPBS cohort to the national
cohort
• Of these, five were found to be statistically
significant (p<0.05) (Table 1)

24 preoperative characteristics were consistently
reported across the five year study, and were therefore
compared between the HPBS and national cohorts

•

Univariate analysis of baseline risk factors for VTE
formation was performed using logistic regression to
determine odds ratio (OR), with p<0.05 considered
significant

•

Multivariate logistic regression was performed to identify
variables independently associated with VTE formation;
inclusion in the multivariate analysis was reserved for
factors yielding p < 0.1 in the univariate analysis.

•

All statistical analyses were performed using Stata v13
(StataCorp)

Instructions provided at time of discharge by the surgical and nursing
teams

Results

VTE Formation Rates
• Overall, 1,266 patients (3.4%) had a
reported symptomatic VTE event
• Within the matched cohort, 48 patients
(3.0%) had a symptomatic VTE
• No VTE events were dropped from the
HPBS in the matching process.
• In both the matched and aggregate cohort,
the HPBS outperformed the national
cohort, with roughly half the VTE
formation rate (Figure 2)

Descriptive and comparative analyses, with regards to VTE
formation, as well as univariate analysis of peri-operative
complications were performed using a Chi-squared test and
t-test with equal variance

Inpatient Stay

Describe the HPBS pathway as a model for
other institutions hoping to improve
adherence to VTE prophylaxis

Conclusions
Multivariate Analysis of Matched Cohort

Figure 2: VTE Formation Rates
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• Six variables had a p < 0.1 in the univariate
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model (Table 2)
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Patient Populations
Aggregate
• 35,585 national cases and 850 HPBS
pancreatic operations were identified
• HPBS and national cohorts differed on the
basis of 11 preoperative characteristics (age,
smoking status, dyspnea, history of COPD,
functional status, history of bleeding
disorder, recent transfusion, preoperative
sepsis, emergency procedure, ASA class,
disseminated cancer)
Matched
• 803 cases in each group
• No significant difference in preoperative
factors between the HPBS and national
patients

Creation of the Matched Cohort: A coarsened exact
matching procedure3 was utilized to create HPBS and national
cohorts with equivalent patient populations as determined by
multiple preoperative factors
•

We sought to:
Confirm the low rate of VTE formation in
the HPBS as suggested by semi-annual
NSQIP reports

Adherence confirmed by surgical team, chief surgical resident, and
attending surgeon

Intraoperative

The HPBS has, for a number of years,
followed a robust and aggressive VTE
prophylaxis pathway (Figure 1)

•

Identification of Patient Populations: Retrospective
analysis of ACS-NSQIP Participant User File and HPBS case
data from 2011-2016 for all patients undergoing pancreatic
procedures as captured by CPT codes

Figure 1: HPBS VTE Prevention Pathway

Background:

likelihood of VTE (red)

2.5%

HPBS

2.0%
1.5%

National
17/850

1,249/35,585

17/803

• Two variables found to confer a lower

likelihood of VTE (green)

31/803

1.0%

Table 2: Multivariate Analysis
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Parameter
BMI 25-30

OR
1.511

P
0.228

Current Smoker

0.129

0.044*

Wound Infection

23.386

0.029*

ASA > 2

2.316

0.034*

Disseminated Cancer
4.960
Procedure Performed by HPBS 0.530

0.005*
0.041*

0.0%

Aggregate

Matched

Comparison of HPBS and national VTE rates in the
aggregate and matched cohorts

Table 1: Univariate Analysis of Risk Factors
Parameter
Age >75
Sex
Black
Unknown Race
White
BMI 25-30
BMI >30
Diabetes
Current Smoker
Dyspnea
COPD
HTN
Wound Infection
Steroid Use
Recent Weight Loss
Bleeding Disorder
ASA Class > 2
Disseminated Cancer
Procedure Performed by HPBS
*Indicates a significant result

OR
1.273
1.240
1.333
2.215
1.067
1.839
1.279
0.666
0.121
0.751
1.305
1.453
33.128
1.557
0.759
1.557
2.200
4.630
0.539

P
0.490
0.466
0.551
0.286
0.869
0.071
0.430
0.277
0.037*
0.635
0.796
0.222
0.014*
0.668
0.564
0.668
0.044*
0.006*
0.043*

*indicates a significant result

The HPBS has a significantly lower rate of VTE formation
compared to the national subset of pancreatic procedures
in NSQIP
• Through the utilization of matching and multivariate
statistics, we have controlled for preoperative
characteristics.
• There is an independent protective effect of the HPBS
on VTE formation, which we believe to be due to the
HPBS VTE prevention pathway
• The shorter hospital LOS of the HPBS patients, as well
as the lower rates of respiratory complications, cannot
be understated as well
• Though not explained here, the HPBS has extensive
and aggressive pathways to decrease the length of
stay and other perioperative complications
• The HPBS pathway could serve as a model for other
hospitals hoping to improve their VTE rates
• Documenting process measures for VTE prophylaxis in
national datasets may help institutions better identify
which areas of prophylaxis need improvement in order to
reduce rates of VTE.
•

References and Acknowledgements
Secondary Analysis of Non-VTE Perioperative
Outcomes
• Total hospital length of stay (LOS) was lower for
HPBS patients
• 8.29 +/- 6.27 vs. 10.25 +/- 7.40 days; p<0.001
• Additional parameters with lower rates in the
HPBS:
• Respiratory complications (p = 0.011)
• Myocardial infarction (p = 0.019)
• Deep surgical site infection (p = 0.014)
• Wound dehiscence (p = 0.019)
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