
1 Problem

Cause Mapping is a Root Cause Analysis method that captures basic 
cause-and-effect relationships supported with evidence.
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Blood Clot filter implicated in deaths

While one design is particularly dangerous, all blood clot filters can be 
potentially problematic

Response of Dr. R. Eugene Zierler, professor of surgery at the University of Washington, Seattle, on the "IVC filter complications 
common, retrieval rare" presentation at the MVSS Annual Meeting by Dr. Go et al: 

"The results of this study speak for themselves – only a very small proportion of temporary filters are actually removed, and 
penetration of the inferior vena cava and adjacent structures by filter components is relatively common. It is particularly noteworthy 
that penetration was significantly more common with temporary filters vs. permanent filters, and the risk of penetration increased with 
time in place. These observations alone should inspire efforts to remove temporary filters as soon as clinically possible. The data 
presented also indicate that a large proportion of filters are being placed for prophylaxis or relative indications, suggesting that current 
evidence-based guidelines are not being followed."

2 Analysis

Detailed Cause Map - Add detail as information becomes available.

For a free copy of our Root Cause Analysis Template in 
Microsoft Excel, used to create this page, visit our web site.

Copyright ThinkReliability 2015

Houston, Texas      281-412-7766      ThinkReliability.com
Investigate Problems. Prevent Problems.

What Problem(s) Deaths/ serious injury associated with medical device

When Date 2003-present
Different, unusual, unique The vast majority of temporary filters are not removed 

in a timely manner
Where Facility, site Many healthcare facilities

Unit, area, equipment Recovery filter
Task being performed Preventing blood clots from reaching heart or lungs in 

patients who can't tolerate blood thinners
Impact to the Goals

Patient Safety At least 27 deaths
Employee Safety ?
Environmental ?
Compliance At least 117 lawsuits
Patient Services 300 other non-fatal problems reported
Schedule/ Operations Filters not removed
Property/ Equipment Inadequate holding power of arms on filter
Labor/ Time ?

Frequency ~250,000 blood clot filters implanted in patients in the 
US every year

At least 27 
patient deaths

Patient Safety 
Goal Impacted

At least 117 
lawsuits

Compliance 
Goal Impacted

300 non-fatal
problems 
reported

Patient 
Services Goal 

Impacted

Schedule/ 
Operations 

Goal Impacted

Property/ 
Equipment 

Goal Impacted

Forces on filter

Evidence: Per 
company's 
communication plan

Filter designed 
to be 

retrievable

Can be 
removed when 
risk subsides

Evidence: Per 
company's 
communication plan

Large clots

Forces of 
exertions

AND

Fracture/ failure 
of filter 

Improper filter 
placement

Evidence: Such as 
bowel movements or 
respiration

Filter migration

Force on filter 
exceeds holding 

power of filter 
arms

Inadequate Inadequate 
holding power 

of arms on filter

Patient at risk 
for clots

Design of filter

Evidence: Analysis 
showed Recovery 
has lowest 
resistance to 
migration of filters 
tested

Evidence: At least 
one patient who 
died was considered 
morbidly obese

Clot/ filter 
pushed into 
heart/ lungs

Evidence: JAMA
study estimates 40% 
of retrievable filters 
fracture within 5.5 

Long-term use 
of filters

Increased use 
of fillers

Evidence: Per FDA, 
2,000 filters installed 
in 1979

Fatigue

AND/OR

AND/OR

AND

AND

AND

Thrombus 
within filter

Evidence: Per NIH 
study, 4.2% of
removal attempts 
aborted for this 
reason

AND/OR

Technical 
difficulties

Evidence: Per NIH 
study, 4.2% of
removal attempts 
aborted for this 
reason

Dwell times

Evidence: Per NIH 
study, dwell time 
corresponds to 
difficulty removing 
filter

Filters unable 
to be removed

No attempt to 
remove filter

OR

Lack of 
physician 
oversight

Evidence: Per NIH 
study

Approval by 
FDA

AND

?

Signature on 
application 

forged ?
Evidence: Per 
alleged signer

Filters not 
Filters not 
removed

Evidence: Per JAMA 
study, only 58 of 679 
filters implanted from 
2003 to 2011 were 
successfully 
removed

Possible Solution: 
Remove filters as 
soon as risk of 
embolism has 
passed, or in 29-54 
days (per FDA)

Evidence: Issues 
with evidence-based 
guidelines for use


