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Background
In the Emergency Department (ED), successful endotracheal intubation (ETI) is 
paramount for the resuscitation of the critically ill patient. ETI is often a high-risk event 
and is associated with peri-intubation complications such as hypotension, hypoxia, and 
cardiac arrest1,2. Proper airway management, and clear interdisciplinary communication, 
is thus a vital skill for practicing emergency physicians. Various studies have shown that 
using  pre-intubation checklists for guidance and specific reminders during ETI's, 
can  reduce the risk of adverse effects, improve first-pass success rates, and ultimately 
improve patient outcomes2–7. We sought to evaluate the impact of a pre-intubation 
airway checklist, SOLID Plan (Summarize, Optimize, Location, Identify, Drugs, and 
back-up Plan), on complications related to intubation in the ED. 

Methods
A retrospective chart review of all patients requiring intubation in the emergency 
department at a level 1 trauma center from January 2020- December 2021 was 
conducted. A pre-intubation airway checklist was implemented in January 2021. The 
rate of intubation complications before and after the implementation of the SOLID Plan 
checklist was evaluated along with multiple other indicators. Data was analyzed using 
chi-square or fisher’s exact test. 

Conclusion
Our analysis shows that the overall rate of airway complications decreased from 
2020 to 2021 by a statistically significant amount. Stratification based on checklist 
compliance, however, did not show significant change, suggesting a multifactorial 
cause for the decrease in complications seen. Although results are still unclear, the 
checklist may aid in lowering rates of complications in ED airways. Further studies 
are needed to see the true impact of the implementation of the SOLID plan. 
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Results
A total of 1090 intubations were captured during the study period with 559 and 531 occurring in 2020 and 
2021, respectively. Overall rate of complications was found to be 14.1% in 2020 compared to 10.7% in 2021 
(p-value = 0.024). Complications evaluated included major complications (i.e. esophageal intubation with late 
recognition, PEA arrest, failed airway and death due to failed airway) and minor complications (i.e. direct 
airway injury, aspiration, dental trauma, esophageal intubation with immediate recognition, hypotension, 
laryngospasm, hypoxia, mainstem intubation). Rate of major complications was found to be 0.89% in 2020 
and 1.51% in 2021 (p-value = 0.41). Rate of minor complications was found to be 13.06% in 2020 and 9.23% 
in 2021 (p-value = 0.008). 

Overall rate of complication in relation to SOLID PLAN Airway Checklist compliance was found to be 10.9% vs 
10.7% in cases where the checklist was not used (p-value = 0.9). When stratifying complications that occurred 
with SOLID Plan use by level of intubator, PGY4 residents had the least percentage of complications at 7.2% 
(p-value = 0.3).  Hypotension within 60 minutes of intubation requiring fluid bolus or pressors was the most 
common complication occurring in 9.2% of intubations. 52% of patients who experienced hypotension 
requiring intervention after intubation did have induction medication adjustments to aid in preventing such a 
complication, a recommendation of the checklist. 

Peri-Intubation Complication Rates
By Year N 
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2020 559 519 79 92.8 14.1 0.89 13.06

2021 531 445 57 83.8 10.7 1.51 9.23

By SOLID Plan 
Use

N 
Intubations

N 
Successful

N 
Complicated

Percent Success 
(%)

Complication Rate 
(%)

Major Complication 
Rate (%)

Minor Complication 
Rate (%)

No 205 120 22 58.54 10.7 0.98 9.76

Yes 293 293 32 100 10.9 1.37 9.56

Not Recorded 592 551 82 93.1 14.9 1.18 12.5


