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VA Collaboration - Case Study

ÅCAST applied to a Sample Accident (used for 
RC training)



Introduction to System Safety Analysis

RootCause
Å Based on chain of events model

Å Identifiesŀ ƭƛƳƛǘŜŘ ƴǳƳōŜǊ ƻŦ άǊƻƻǘ 
ŎŀǳǎŜǎέ

Å Recommendedby Joint Commission 
based on NASA engineering approach

Å Basis of Incident Reporting Tools used 
by the FDA, Joint Commission, Patient 
Safety Organizations

Traditional RC approach 

became mainstream after 
ñTo Err is Humanò

CAST
Å Based on System Engineering

Å Design for complex systems
(Recognizesemergent properties)

Å Identifies a lager set of causes

Å Hardware component failures, 
component interactions, human and 
software interactions, systemic 
accidents (i.e. mode confusion) etc.

Å Treats safety as a dynamic control 
problem

Necessary for complex 
systems 



Accident Overview

Diagnosis

Biopsy 
Procedure

Post Procedure 
Recovery

Solitary Pulmonary nodule
in upper lobe of right lung

CT scan guided fine needle 
biopsy of the lung nodule

1 day Observation in 
Short Stay Unit (SSU)

10% Pneumothorax

50% Pneumothorax
Chest Tube Placed
4 day recovery 



VA Root Cause Analysis
Contributing Factors:

ÅThe complication was not disclosed to the patient or 
treatment team

ÅNo hand-off of the patient from Radiology to the SSU

ÅDelayin patient assessment

ÅPatient is managing his own alarm- alarm safety issues

ÅThis nurse is practicing out of her scope of practice if she is an 
RN. She should have called the Resident/physician responsible 
for the care of this patient.

Root Causes: Therewas a lack of communicationto the patient and treatment team
regardingthe complicationwhich occurredin Radiology. Thiscombinedwith the delay
in patient assessmentpost procedure and the patient silencing his own alarm
eliminated the opportunity to detect the pneumothoraxin a timely manner.



Strongest Actions Proposed

ÅLock out pulse oximeter so patient cannot 
manage controls

ÅFace to face hand offs with check lists

ÅPractice Issues 

ïAddressed by peer review and addressed by 
supervisor



Accident Description 

Accident: 
(General) Patient harmed as a result of hospital care   
({ǇŜŎƛŦƛŎύ tŀǘƛŜƴǘΩǎ ƭǳƴƎ ƛǎ ƘŀǊƳŜŘ ǿƘƛƭŜ ƛƴ ǘƘŜ ƘƻǎǇƛǘŀƭ ŦƻǊ ŀ ǇǊƻŎŜŘǳǊŜ 

to biopsy a lung nodule 

System Hazards (related to this accident):
H1 Procedure damages sensitive tissue
H2 Patient is unable to fully recover from procedure

The System Safety Constraints (related to this accident):
Å Lung nodule must be biopsied without harming the patient
Å The patient must be monitored and treated appropriately while 

recovering from the procedure



Control Structure Creation 

Diagnosis BiopsyProcedure Recovery

Designed

Actual

Control Diagram created for each phase displayed in appendix
As Designed and Actual



CAST Analysis 



CAST results (partial)

ÅA number of violated constraints should be 
addressed both for the physical system and 
the controllers

ÅFeedback throughout the system is lacking
ïEnsure a safe pathway to eliminate harm

ïEnsure communication is complete and 
understood

ïAdequately monitor condition for change

ïImprove the proactive measures to prevent 
decline



CAST Summary

ÅCAST provides a number of questions that can 
aid the patient safety officer investigating 
incidents

ÅAnalysis uncovers more causal factors than 
the standard root cause analysis 

ÅCAST allows for the identification of systemic 
hazards
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Applying STAMP to 
Infection Prevention



1:25 hospitalized patients acquire an HAI

1.7 Million I!LΩǎ ƻŎŎǳǊǊŜŘ ƛƴ нлмн

99,000Patients died of HAI

Source: 2011, CDC http://www.cdc.gov/hai/surveillance/

tǊƻǾƛŘƛƴƎ ŎŀǊŜ ǘƘŀǘ ŘƻŜǎƴΩǘ ǊŜǎǳƭǘ ƛƴ I!LΩǎ



High-level Hierarchical Control Structure 

Oversight
e.g.  CDC, FDA, JC, AMA, CMS, NHSH
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Processing Tech

Equipment/Tools

Controller
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Controlled Process

Control
Actions Feedback

Pressures (time, social)

Sterile process, equipment, 
environment, patient 

contact

Control 
Algorithm

Process 
Model

Contact with patients, 
ŜƴǾƛǊƻƴƳŜƴǘΧΦ

IFU, training, social, cultural beliefs

Sterilizing Re-usable Tools


