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Objectives

Identify the differences between feedback and constraints in the 
perioperative environment 

Analyze the multi factorial issues involving the labeling of syringes 
and vials in the perioperative environment and beyond

Develop a working knowledge regarding Smartpumps and DERS
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Criminalization of Medical Error

https://www.apsf.org/news-updates/position-statement-on-criminalization-of-medical-error-and-call-for-action-to-prevent-patient-harm-from-
error/#:~:text=APSF%20believes%20that%20the%20criminal,prosecution%20of%20individual%20healthcare%20professionals.
https://en.wikipedia.org/wiki/RaDonda_Vaught_homicide_case

December 
2017

• RN Vaught administered vecuronium in place of 
midazolam in a NORA suite resulting in the death 
of 75 year-old patient Charlene Murphey 

March 2022

• Vaught convicted of gross neglect of an impaired 
adult and negligent homicide

May 2022

• Vaught sentenced to three years' probation



Criminalization of Medical Error

“APSF believes that the criminal 
prosecution of healthcare 
professionals will make the 
work of preventing harm more 
difficult by shifting the focus 
from needed system 
improvements.”

https://www.apsf.org/news-updates/position-statement-on-criminalization-of-medical-error-and-call-for-action-to-prevent-patient-harm-from-
error/#:~:text=APSF%20believes%20that%20the%20criminal,prosecution%20of%20individual%20healthcare%20professionals.
https://en.wikipedia.org/wiki/RaDonda_Vaught_homicide_case



Medication Safety and NORA

• Distant location

• Limited availability of medications/supplies

• Physical and lighting limitations

• Challenges in monitoring

• Lack of familiarity with procedures and 
medications

Mack, Patricia Fogarty. Medication safety in nonoperating room anesthesiology. Current Opinion in Anaesthesiology: August 2021 - Volume 34 - Issue 4 - p 443-448 doi: 10.1097/ACO.0000000000001015
Woodward ZG, Urman RD, Domino KB. Safety of Non-Operating Room Anesthesia: A Closed Claims Update. Anesthesiol Clin. 2017 Dec;35(4):569-581. doi: 10.1016/j.anclin.2017.07.003. PMID: 29101947.

NORA Medication-
related  Claims: 6 %

Closed Claims (2002-2012): higher 
proportion of malpractice claims for 
death in NORA settings than in operating 
room settings



Medication 
Errors

• Frequency of medication errors in the 
perioperative  
environment: 1 out of 20 administrations

• Observed error rates are higher than self-
reported rates

• Types of Errors: 1) incorrect dosing 
2) substitution 
3) contraindicated drug       

administration 
4) timing errors

. 6
Nanji KC, Patel A, Shaikh S, Seger DL, Bates DW. Evaluation of Perioperative Medication Errors and Adverse Drug Events. Anesthesiology. 2016 Jan;124(1):25-34. doi: 

10.1097/ALN.0000000000000904. PMID: 26501385; PMCID: PMC4681677.



SENSAR: 1970 MRE/7072 
(28%) incidents

Administration phase 
most frequent (42%) and 
highest harm

. 7

Phases of Medication Process

Sanduende-Otero Y, Villalón-Coca J, Romero-García E, Díaz-Cambronero Ó, Barach P, Arnal-Velasco D. Patterns in medication incidents: A 
10-yr experience of a cross-national anaesthesia incident reporting system. Br J Anaesth. 2020 Feb;124(2):197-205. doi: 
10.1016/j.bja.2019.10.013. Epub 2019 Nov 25. PMID: 31780140.



Medication
Administrati
on
• How do we improve the safety 

of medication administration 
in the perioperative 
environment?



Feedback vs. 
Constraints

Grigg EB, Litman RS. Feedback and constraints: rethinking medication safety countermeasures. Br J Anaesth. 2018 Dec;121(6):1188-1190. doi: 10.1016/j.bja.2018.08.003. Epub 2018 Sep 

5. PMID: 30442240

• Feedback requires compliance and engagement

Feedback vs. Constraints



Constraints

Eliminate steps / options 

• Automate processes 

• Physically prevent mistakes

• Types 

• Interfaces (pin-index, filler keys) 

• Coupling (O2-nitrous)

• Standardization

Without impacting workflow / decision-making



Failure Mode and 
Effects Analysis

• Failure Mode and Effects Analysis

• 5 steps

• 18 sub-steps (blue)

• 68 possible failure modes (yellow)

• Prefilled Syringes

• 6 sub steps eliminated

• 19 possible failure modes eliminated

Martin LD, Grigg EB, Verma S, Latham GJ, Rampersad SE, Martin LD. 
Outcomes of a Failure Mode and Effects Analysis for medication errors in 
pediatric anesthesia. Paediatr Anaesth. 2017 Jun;27(6):571-580. doi: 
10.1111/pan.13136. Epub 2017 Mar 28. PMID: 28370645.



Labeling of 
syringes

https://www.asahq.org/standards-and-guidelines/statement-on-labeling-of-pharmaceuticals-for-use-in-anesthesiology

Labeling



USP



Vials
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Infusion Pumps

• From 2002-2009, 56,000 adverse events 
and numerous deaths associated with 
infusion devices 

• Smart infusion pumps are intended to 
ensure safe intravenous medication use by 
preventing over and under dosing

• REMEDI project was initiated in response to 
the national priority to improve patient 
safety for infusion pumps and to a request 
from the Indianapolis Coalition for Patient 
Safety

www.fda.gov/InfusionPumps

https://www.fda.gov/InfusionPumps


REMEDI database

"To be a vibrant, resourceful and collaborative community that 
advances and promotes infusion pump medication 
administration in the interest of patient safety and quality."

Regenstrief National Center for Medical Device Informatics (REMEDI)
https://www.purdue.edu/discoverypark/rche/REMEDI/REMEDI%20Overview.php
https://www.fda.gov/medical-devices/general-hospital-devices-and-supplies/infusion-pumps?_ga=2.51818473.158693613.1643124592-1816386686.1643124592





Team Effort

• Local facilities may seek to harmonize such 
concentrations with pharmacy services and 
other stakeholders and within their drug 
libraries 

• Balance the objective of reducing the risk of 
patient harm with pragmatic 
considerations, such as strength and quality 
of evidence, feasibility and economic 
burden
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• Utilize Constraints when available
➢ Prefilled syringes, standardization, SMART pumps

• Understand the increased risk of the NORA 
environment 

• Maintain vigilance

Key Takeaways
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https://www.apsf.org/look-alike-drugs/#gallery



Medication Safety Begins with YOU!

erebello@mdanderson.org
@ERebelloMD

mailto:erebello@mdanderson.org

