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Abstract

Introduction: Venous thromboembolism (VTE), defined as deep vein thrombosis (DVT), pulmonary
embolism (PE), or both, is an important cause of morbidity and mortality among hospitalized
patients, with PE ranking among the most frequent undiagnosed acute diseases in medical
practice (Adv Orthop,2010;2(1):8–14).

Methods: Durham County, NC, has a population of ~280,000 individuals and is served by three
hospitals, Duke University Medical Center (DUMC) and Duke Regional Hospital (DRH) that share an
electronic medical record, and the Durham Veterans’ Administration Medical Center (VAMC).
Autopsy service is performed primarily at DUMC and, much less frequently, at the Durham VAMC.
We performed a retrospective review of all autopsies performed at DUMC during a two year period
(April 1  2012 through March 31  2014). Individuals living outside of Durham County were
excluded. We also excluded autopsies performed on fetuses and neonates less than one month of

st st

http://www.bloodjournal.org/
http://www.bloodjournal.org/content/124/21/4257
http://www.bloodjournal.org/content/124/21/4257/tab-article-info


age, as well as autopsies that were limited to examination of the brain only. Autopsies at DUMC
are generally limited to the chest, abdomen and pelvis, and the limbs are typically not examined.
VTE identified at autopsy, therefore, included PE and DVT involving the inferior vena cava and the
abdominal, iliac, brachiocephalic, subclavian, and/or internal jugular veins. For Durham county
patients with autopsy-proven VTE, we reviewed the medical records for the clinical characteristics
of these individuals, including whether VTE was clinically suspected (or known) prior to death. To
evaluate the total number of deaths in Durham county residents within the same time period, we
obtained data from the Durham county Register of Deeds office and the NC Vital Records office.

Results: During the two year study period, a total of 677 autopsies were performed at DUMC as
shown in the figure below.
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Figure 1

Of the 97 autopsies on patients from Durham county, VTE was diagnosed at autopsy in 19 cases
(19.6%). The mean age of patients diagnosed with VTE at autopsy was 54 years (range 21-82
years). Ten were male (53%). Characteristics of the events are summarized in the table below.

Type of event Hospitalization at the time of

death.

Thromboprophylaxis prior to

death.

VTE diagnosed

antemortem
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Type of event Hospitalization at the time of

death.

Thromboprophylaxis prior to

death.

VTE diagnosed

antemortem

Subsegmental PE only
(n=6)  

Segmental PE only
(n=2)  

Both (n=4)

5  
2  
3

3  
2  
2

1  
0  
0

DVT* (n=6) 5 3 1

PE and DVT* (n=1) 1 0 0

Total (n=19) 16 10 2

Table 1

* DVT involved the following veins: hepatic vein (2), left common iliac (1), internal jugular vein (1),
inferior vena cava (1), “central” venous (1), and the mesenteric and pelvic veins (1)

Slightly more than half the patients who were hospitalized at the time of death were receiving
some type of thromboprophylaxis, and two of the patients had been diagnosed with VTE prior to
their death.

According to the pathologist’s report, PE was the direct cause of death in 4 cases. All patients had
one or more risk factors for VTE as shown in table below.

Predisposing Factor Occurrence, n (%)

Hospitalization 16 (84%)

Age >40 12 (63%)

Surgery 6 (32%)

Obesity 6 (32%)

Cancer 6 (32%)

Diabetes mellitus 5 (26%)

Central venous catheter 3 (16%)

Prior known VTE 1 (5%)

Table 2

One of the limitations of this analysis is the small number of autopsies that are currently
performed in the US. During the two year period, a total of 3918 residents of Durham county died
within the state of NC. The rate of autopsy for Durham County residents who died during the
study period, therefore, was only 2.5% of all deaths during this period.



Conclusions: The frequency of VTE identified at autopsy in our retrospective study is 19.6% (19 of
97). The majority of these patients were not suspected to have VTE prior to death. Although most
were hospitalized, more than a third were not receiving thromboprophylaxis at the time of death.
Hospitalization is a common risk factor for VTE, and VTE remains an important cause of death in
hospitalized patients.

Disclosures No relevant conflicts of interest to declare.

↵* Asterisk with author names denotes non-ASH members.

© 2014 by The American Society of Hematology

Take notes, share and follow articles, make comments, and collaborate with peers!

Potential Articles of Interest

Powered by

Incidence of Pulmonary Embolism with Concomitant
Deep Vein Thrombosis at an Urban Community
Teaching Hospital
Editors' Choice. Uri Goldberg et al., Blood

Incidence of Pediatric VTE in Durham County, North
Carolina
Alexandra Borst et al., Blood

Venous Thromboembolism (VTE) Surveillance:
Incidence, Characteristics, and Initial Treatment of VTE
Patients
Thomas L. Ortel et al., Blood

Effect of a near-universal hospitalization-based
prophylaxis regimen on annual number of venous
thromboembolism events in the US
John A. Heit et al., Blood

Outcomes of Inferior Vena Cava Filter Placement in a
Large Population of Cancer Patients Diagnosed with
Pulmonary Embolism: Risk for Recurrent Venous
Thromboembolism, Survival, and Filter-Related
Complications
Catherine C. Coombs et al., Blood

Venous Thromboembolism: Optimizing Clinical
Outcomes for the Elderly
William Simonson et al., The Consultant Pharmacist

Preventing and Treating VTE in the Elderly Patient
Caren Martin, The Consultant Pharmacist

Increased VTE Risk in GCA With and Without
Glucocorticoids
Lauren Biscaldi et al., Rheumatology Advisor

Pulmonary embolism in a British soldier: could this
have been prevented?
Rebecca Saveker, J R Army Med Corps

Preventing Venous Thromboembolism in Cancer
Patients: Can We Do Better?
Gary H Lyman, J Oncol Pract

https://www.trendmd.com/how-it-works-readers
http://www.bloodjournal.org/content/126/23/4716?sso-checked=true&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Blood_TrendMD_0
http://www.bloodjournal.org/content/126/23/5562?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Blood_TrendMD_0
http://www.bloodjournal.org/content/124/21/4256?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Blood_TrendMD_0
http://www.bloodjournal.org/content/130/2/109.long?sso-checked=true&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Blood_TrendMD_0
http://www.bloodjournal.org/content/126/23/1112?sso-checked=true&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Blood_TrendMD_0
http://www.ingentaconnect.com/content/ascp/tcp/2004/00000019/A00201s2/art00001?utm_source=TrendMD&utm_medium=cpc&utm_campaign=The_Consultant_Pharmacist_TrendMD_1
http://www.ingentaconnect.com/content/ascp/tcp/2009/00000024/00000004/art00003?utm_source=TrendMD&utm_medium=cpc&utm_campaign=The_Consultant_Pharmacist_TrendMD_1
https://www.rheumatologyadvisor.com/vasculitis/venous-thromboembolism-risk-increased-in-gca/article/632681/?utm_campaign=feb-traffic-drivers-ra&utm_medium=cpc&utm_source=TrendMD
http://jramc.bmj.com/content/early/2016/01/14/jramc-2015-000536?utm_term=usage-012019&utm_content=consumer&utm_campaign=jramc&utm_medium=cpc&utm_source=trendmd
http://ascopubs.org/doi/abs/10.1200/JOP.0941501?utm_campaign=TrendMD_JOP_February&utm_medium=cpc&utm_source=TrendMD


 Back to top

 Previous

Advertisement

Table of Contents
Volume: 124 
Issue: 21 
Pages: 4257 
DOI: https://doi.org/

  

Jump to

Tweet Like

Email

Alerts

Citation Tools

Cite This

Request Permissions©
Share

Article

http://www.bloodjournal.org/content/124/24/3667
http://www.bloodjournal.org/content/124/21
https://twitter.com/intent/tweet?original_referer=http%3A%2F%2Fwww.bloodjournal.org%2Fcontent%2F124%2F21%2F4257.abstract%3Fsso-checked%3Dtrue&ref_src=twsrc%5Etfw&text=Autopsy-Proven%20Venous%20Thromboembolism%20(VTE)%3A%20Incidence%20and%20Characteristics%20of%20Patients%20Correlated%20with%20Clinical%20Management%20Prior%20to%20Death&tw_p=tweetbutton&url=http%3A%2F%2Fwww.bloodjournal.org%2Fcontent%2F124%2F21%2F4257
http://www.bloodjournal.org/content/124/21
http://www.bloodjournal.org/
http://www.bloodjournal.org/
http://www.bloodjournal.org/highwire/citation/59952/download
http://www.bloodjournal.org/highwire-save-citation/view/%25node
http://www.bloodjournal.org/lookup/external-ref/?link_type=PERMISSIONDIRECT&atom=/bloodjournal/124/21/4257.atom
http://www.bloodjournal.org/
http://www.bloodjournal.org/content/124/21/4257


Info & Metrics

No related articles found.

Advertisement

Current Issue

First Edition
Collections

All Issues

Abstracts

Video Library

About Blood
Subscriptions

Newsroom

Copyright

Public Access

Permissions

Submit to Blood

Blood App

Alerts

RSS

Contact Us
Order Reprints

Information for:

Authors

Subscribers

Institutions/Librarians
Advertising in Blood

Terms and Conditions

  Related Articles Related Articles



Blood Journals      

http://www.bloodjournal.org/content/124/21/4257/tab-article-info
http://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuO0al0knQ6MlcZGWXfleBCnHJQhVoTL8WEVlnuezTWy8vbFV8ApGg2cNnhmpC7IoRJzqpPFFsS56AjG4W2qS7s8JBbnIBCShXpszgC_kshaN8Y_xIhTHDqr8NhYJSGwCIlrZW5UURZhV1fRYoX2d0G4d1BIbhKMScq4MKhuHdnK-mloyts7060Gp-hKBJQu1_t5EzTSzOBzdglEoU0Sc6vMZRHzilSzG4LLZoSlg4CwL-_sM6cAim2AdStVsHAe0h8YX3W3OC2zL2uoY6DizOvbf-JRnda&sai=AMfl-YRWTN67Sz_XCEQEkZhf4vl9ajvyGZJr8Hqx_2x1Pv-qWrVRAMm9hsX5Vme-28ZHDh9xSPTIMwNuxZHRHL2b2yvVGQQIb3_scm_bR3svZ5VDaOEU5QOV3cr1eUtR&sig=Cg0ArKJSzHXyGOWZFfTG&adurl=http://www.ash-sap.org/
http://www.bloodjournal.org/content/current
http://www.bloodjournal.org/content/early/recent
http://www.bloodjournal.org/collection
http://www.bloodjournal.org/content/by/year
http://www.bloodjournal.org/page/ash-annual-meeting-abstracts
http://www.bloodjournal.org/page/multimedia
http://www.bloodjournal.org/page/about-blood
http://www.bloodjournal.org/page/subscriptions
http://www.bloodjournal.org/page/about-blood/blood-newsroom
http://www.bloodjournal.org/page/authors/copyright-information
http://www.bloodjournal.org/page/public-access
http://www.bloodjournal.org/page/rights-permissions
https://blood.msubmit.net/
http://www.bloodjournal.org/page/blood-app
http://www.bloodjournal.org/alerts
http://www.bloodjournal.org/rss
http://www.bloodjournal.org/page/contact-us
http://www.bloodjournal.org/page/rights-permissions#reprints
http://www.bloodjournal.org/page/author-center
http://www.bloodjournal.org/page/subscriptions
http://www.bloodjournal.org/page/subscriptions/librarians
http://www.bloodjournal.org/page/advertising-blood
http://www.bloodjournal.org/page/subscriptions/site-license
http://www.bloodjournal.org/
https://www.facebook.com/AmericanSocietyofHematology
https://twitter.com/bloodjournal
https://www.youtube.com/user/ASHWebmaster
http://www.linkedin.com/company/american-society-of-hematology
http://www.instagram.com/bloodjournals


Copyright © 2019 by American Society of Hematology
Advertisement

Privacy Policy Terms of Service Contact Us

http://www.bloodjournal.org/
https://www.facebook.com/AmericanSocietyofHematology
https://twitter.com/bloodjournal
https://www.youtube.com/user/ASHWebmaster
http://www.linkedin.com/company/american-society-of-hematology
http://www.instagram.com/bloodjournals
http://www.hematology.org/About/Privacy.aspx
http://www.hematology.org/About/Terms.aspx
http://www.hematology.org/About/Contact-Us.aspx

