Cardiac Arrest Due to Leaky Equipment Outline

Define the Problem
A patient death associated with equipment that does not perform properly is one of the "Never Events" (i.e. events that

should never happen). A case where a leaking piece of equipment caused the cardiac arrest of a child is described by

the ECRI Institute. We can record this information in a Cause Map, or visual root cause analysis in order to show the What Problem(s) Child cardiac arrest, leaky humidifier
relationships between the causes and suggested solutions. The root cause analysis investigation is shown here. When Date 2
Different, unusual, unique  |Pre-use test discovered leak in vaporizer

Because a patient suffered cardiac arrest, there was an impact to the patient safety goal. We begin this impacted Where State, city Py

goal and ask "Why" questions to add more causes to the Cause Map. The cardiac arrest was caused by suffocation. o . ~ - —

The suffocation was a result of undetected excessive carbon dioxide (CO2) levels. The levels were undetected Unit, area, equipment Mapleson E breathing circuit

because tht_e child was un(_ier anesthesia (thus making it difficult tc_;judge the breathin_g air quality) and because there Task being performed Providing air for child under anesthesia

was no device to detect high CO2 levels. The CO2 levels were high due to rebreathing. (The high CO2 levels were

an impact to the patient services and environmental goals as well. ImpaCt to the Goals

_ Patient Safet Cardiac arrest

The rebreathing occurred because of a lower than normal fresh gas Poseite Solmons el Y

ina i Employee Impact ?

flow. As the gas flow decreases, the rebreathing increases. The carbon monoxide detector 7

reduced fresh gas flow was caused by a leaky humidifier. (The leaky for breathing circuit Compliance

humidifier can be considered an impact to the property goal.) The — "Never event"

e . No method of Organization

leaky humidifier was caused by an unrepaired pressure drop through — detecting CO2

the gas flow passages. The pressure drop was caused by an present Patient Services .

inadequate seal on those passages due to two (of four) loose screws Bl Excessive CO2 levels
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o izati Humidifier being Providing Possible Soluti Ei
rganization i — < i i ossible Solutions: Ensure
gGoaI — EXCEIS;I'ZECOZ [«— Rebreathing AND used mms;zr:ieet:nalrto anesthesia equipment is
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Goal Lowe”hanh Leakpath e o | Ptrherzsulgﬁ S;gp passages Twooffour || NO;S:;:;E[‘
normal fresi [ eak pal i
Why') Impacted gas flow [ flow passages |nag:gltéa[\‘tely screws loose inspection ?
Effect [«— Cause .
Environmental The leak had been detected during the pre-use test Repair after pre-
Goal of the equipment. The leak was believed to be Leaky — use test did not
NOTE: Read the Cause Map from left to right Impacted N . . . — A (e AND -
with the phrase "Was Caused By" in place of repaired, but |r_15tead of performing another pre-use humidifier fix the problem
CEel T test of the equipment, the system was put together,
and a test was done on the whole system. The — AND
Action Items system has a higher allowed leak rate than each Ggal v Possible Solutions: Test
Solutions individual piece of equipment, so the fact that the Impacted (RS (il s et
leak was not in fact repaired was not noticed. ]
- L| Leaknot | | | Notestofunit
No. Action Item Cause s  th . . by ECRI Institute t repaired after repair
- ome of the suggestions given by nstitute to
1 Install carbon monoxide No method of detecting CO2 prevent this kind of incident from recurring are to o
detector for breathing circuit present install a CO2 detector on the breathing circuit,
ensure the anesthesia equipment is on a regular = HH .
i A i P i N . X Test of whol Syst
2 |Ensure anesthe5|a equipment ll;lot noticed during inspection inspection and maintenance program, and to redo Rellab ty || Sy;se% did[:uen permﬁ:d";ﬂ';her
is on regular inspection, ? individual equipment tests after repairs. Investigate Problems. Prevent Problems. register leak leakage rate
maintenance program Houston, Texas ~ 281-412-7766  ThinkReliability.com
3 |Test individual unit after repair [No test of unit after repair
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