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Handovers
Introduction

• The handover process for critically ill children admitted from the operating room (OR) to the intensive 
care unit (PICU) is prone to error. 

• Potential causes include the following:
• The handoff often takes place in a busy, distraction-rich environment
• It involves the near simultaneous transfer of equipment and knowledge
• Staff may have no prior knowledge of the patient’s medical history and thus depend on this process 

for critical information
• Patients are often clinically unstable during the immediate admission period, which limits time for 

reviewing the medical record

Chen JG, Wright MC, Smith PB, Jaggers J, Mistry KP. Adaptation of a postoperative handoff communication
process for children with heart disease: a quantitative study. Am J Med Qual. 2011;26(5):380-386.



RECOMMENDATION
A multidisciplinary standardized handover process 
decreases errors and improves patient outcomes in 
the transfer of pediatric cardiac surgical patients from 
the OR to the ICU.  



OR – ICU Handover
Evidence-Based Concepts for a Successful, Error-free Handoff
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Handover Tool 
Example #1
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Joy BF, Elliott E, Hardy C, Sullivan C, Backer CL, Kane JM. Standardized multidisciplinary
protocol improves handover of cardiac surgery patients to the intensive care unit. Pediatr Crit
Care Med. 2011;12(3):304-308.



Handover Tool 
Example #2
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Zavalkoff SR, Razack SI, Lavoie J, Dancea AB. Handover after pediatric heart surgery: a simple
tool improves information exchange. Pediatr Crit Care Med. 2011;12(3):309-313.



Handover Tool 
Example #3
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Boston Children’s Hospital, 2021



Handover Tool 
Example #4
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Children’s Hospital Colorado, June 2015



Process 
Example #1
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Agarwal HS, Saville BR, Slayton JM, et al. Standardized postoperative handover process
improves outcomes in the intensive care unit: a model for operational sustainability and
improved team performance*. Crit Care Med. 2012;40(7):2109-2115.



Process 
Example #2
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Vergales J, Addison N, Vendittelli A, et al. Face-to-face handoff: improving transfer to the
pediatric intensive care unit after cardiac surgery. Am J Med Qual. 2015;30(2):119-125.

Standardized physical locations of equipment and team members



Process 
Example #3
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Standardized physical locations of equipment and team members

Catchpole KR, de Leval MR, McEwan A, et al. Patient handover from surgery to intensive care:
using Formula 1 pit-stop and aviation models to improve safety and quality. Paediatr Anaesth.
2007;17(5):470-478.
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Agarwal HS, Saville BR, Slayton JM, et al. 
Standardized postoperative handover process 
improves outcomes in the intensive care unit: a 
model for operational sustainability and improved 
team performance*. Crit Care Med. 
2012;40(7):2109-2115.

Prospective observational study, single academic center:
• Evaluation of communication studied for two time periods: verbal handover (700 pts) vs. structured handover 

(378 pts)
• Found:

• Improved information transfer
• Decrease in specific complications: 

• Cardiopulmonary arrest (2.6% vs. 5.4%, mediastinal re-exploration (5.5% vs. 9%), metabolic 
acidosis (lactate >10, 2.6% vs. 6.7%)

• Increase in early extubation within 24 hrs (50% vs. 43.2%)

Catchpole KR, de Leval MR, McEwan A, et al. Patient 
handover from surgery to intensive care: using 
Formula 1 pit-stop and aviation models to improve 
safety and quality. Paediatr Anaesth. 2007;17(5):470-
478.

Prospective intervention study: 
• Measured the change in performance before (23 pts) and after (27 pts) the implementation of a new handover 

protocol 
• Developed with a Formula 1 racing team and aviation captains

• Technical errors (5.42 to 3.15) and handover omissions reduced (2.09 to 1.07)
• Handover time also reduced (10.8 min to 9.4 min)

Catchpole KR, Giddings AE, de Leval MR, et al. 
Identification of systems failures in successful 
paediatric cardiac surgery. Ergonomics. 2006;49(5-
6):567-588.

Prospective direct observation study to identify types and sources of systems failures in pediatric cardiac surgery:
• 366 failures observed in 24 successful operations, most common:

• Coordination and communication problems
• Equipment problems
• Relaxed safety culture
• Patient-related and perfusion-related problems

• Longer and more risky operations were likely to generate a greater number of minor failures

Chen JG, Wright MC, Smith PB, Jaggers J, Mistry KP. 
Adaptation of a postoperative handoff 
communication process for children with heart 
disease: a quantitative study. Am J Med Qual. 
2011;26(5):380-386.

Cross-sectional quantitative follow-up study of postoperative handoff communication process 3 years after protocol 
was implemented:
• 29 handoffs observed

• Required content items averaged a 53% reporting rate
• 2.3 environmental distractions per minute (mean) 

• Future handoff communication interventions should: 
• Reduce nonessential distractions and incorporate a discussion of the anticipated patient course
• Include facilitator for sustainability

Chenault K, Moga MA, Shin M, et al. Sustainability of 
protocolized handover of pediatric cardiac surgery 
patients to the intensive care unit. Paediatr Anaesth. 
2016;26(5):488-494.

Prospective direct observational study of 119 handovers:
• 41 preintervention, 38 postintervention, 40 in sustainability phase (5 years after implementation)
• Technical errors reduced in the sustainability phase
• Verbal information omissions also reduced in the sustainability phase



Reference Summary

Joy BF, Elliott E, Hardy C, Sullivan C, Backer CL, Kane 
JM. Standardized multidisciplinary protocol improves 
handover of cardiac surgery patients to the intensive 
care unit. Pediatr Crit Care Med. 2011;12(3):304-308.

Prospective interventional study of 79 handovers:
• 41 preintervention, 38 postintervention

• Technical errors per handover were reduced from 6.24 to 1.52 
• Critical verbal handoff information omissions were reduced from 6.33 to 2.38 per handover

• No change in duration of either the verbal handoff briefing or the overall handover process 
• Caregivers noted improvement in teamwork and handoff content received after the intervention

Mistry KP, Jaggers J, Lodge AJ, et al. Using Six 
Sigma((R)) Methodology to Improve Handoff 
Communication in High-Risk Patients. In: Henriksen 
K, Battles JB, Keyes MA, Grady ML, eds. Advances in 
Patient Safety: New Directions and Alternative 
Approaches (Vol. 3: Performance and Tools). 
Rockville (MD)2008.

Prospective interventional study using Six Sigma methodology of 29 pre- and 142 post-intervention handoff 
events. 
• Standardized initiatives resulted in:

• Reduced handoff turnaround time (15.3 min to 9.6 min)
• Time to obtaining critical laboratory studies (13.0 min to 2.4 min)
• Increase in chest radiographs completed (60 % vs. 94 %)
• Percent of patients placed on cardio-respiratory monitoring (86 % vs. 99 % within unit standards

Vergales J, Addison N, Vendittelli A, et al. Face-to-
face handoff: improving transfer to the pediatric 
intensive care unit after cardiac surgery. Am J Med 
Qual. 2015;30(2):119-125.

Prospective interventional study of feasibility and reliability of implementation of a handoff system:
• Formalized handoff tool
• Focused process steps that occurred prior to patient arrival in the ICU
• Emphasis on face-to-face communication at the conclusion of the handoff

• Found Improvements in how various providers view the efficiency of handoff, the ease of asking 
questions at each step, and the overall capability to improve patient care regardless of overall surgical 
complexity

Zavalkoff SR, Razack SI, Lavoie J, Dancea AB. 
Handover after pediatric heart surgery: a simple tool 
improves information exchange. Pediatr Crit Care 
Med. 2011;12(3):309-313.

Prospective interventional study of 31 handovers:
• 1-page tool was developed to guide the information transmitted by the surgeon and anesthesiologist to the 

pediatric intensive care unit team during handover of postcardiac surgery patients
• Handover score (max 43 pts) improved (28.2 vs. 33.5)

• Improvement in the medical and surgical info subscores
• Use of the tool did not prolong handover duration (8.3 vs. 11.1 mins). 
• Trend toward more patients being free from high-risk events in (31.2% vs. 6.7%), but nonsignificant


