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Background: Assessing the quality assurance of providing work-ready anesthesia equip-
ment in operating rooms is so vital. Most of the anesthesia-related adverse events are
preventable by the identification and correction of anesthesia machine errors and equipment
preparation in the pre-induction period. This paper aimed to keep a high-quality environment
for workers and patients in the surgical operating theater.

Materials and Methods: Data were collected after ethical clearance obtained from the
institutional ethical review board, and daily observations of pre-induction anesthesia preparation
were done in all surgical rooms at the start of each day and continuously before the next cases
with a prepared anesthesia machine checklist. Descriptive statistical analysis and cross-
tabulation of each checklist with the type of anesthesia and urgency of surgery were done to
determine the degree of staff compliance with daily preparations using SPSS version 22, and
finally, results were presented by texts and graphs.

Results: In this study, a total of 61 checking events with 19 items were involved during the
study period. There were 893 (77.1%) fully met checking events, 205 (17.7%) not-met
checking events(sodalime) 61 (5.3%) not available in anesthesia machine check and equip-
ment preparation before use. Among 19 checklists, only three (power source plugged in,
power source switched on, and functionality of monitoring) were perfectly completed;
however, the rest sixteen checklists are in bad practice among them seven checklists
(presence of functional self-inflating bag, automatic machine check, power source backup
battery, anti-hypoxic device, ventilator, difficult airway equipment and scavenging systems)
were checked below 90%.

Conclusions and Recommendations: This study concludes there is poor compliance
among anesthetists in pre-induction preparation and underperformed since all anesthesia
machine checklists have zero tolerance for errors. . This paper recommends that every respon-
sible anesthetist perform anesthesia machine check and equipment preparation regardless of the
type of anesthesia and type of surgery and avoid professional negligence.
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Background

Anesthesia equipment is vital to conduct safe anesthesia, therefor anesthetists are
responsible to understand the function of the anesthetic equipment to ensure the
correct function before use.' ™ Despite the growth in the number and quality of
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anesthesia providers, human error remains a major cause
of anesthesia-related morbidity and mortality, which is
accounts for up to 70% of anesthetic complications,’°
among this insufficient anesthesia machine check has
mostly associated with equipment-related morbidity.”*®

A study in Thailand on anesthetic equipment malfunc-
tion concludes ineffective equipment, lack of experience,
ineffective monitors, and inadequate equipment are con-
tributing factors, so to minimizing incidents equipment
maintenance, pre-use equipment checking, vigilance,
prior experience, compliance to guidelines and training
are important.'’

Justification
Anesthesia services are performed in diverse and complex
settings which need per case preparation and checking of
equipment before use.""'® Anesthetists accomplish many
tasks rapidly during induction of anesthesia, so the intense
environment of the operating room, preparatory steps may
be missed either unintentionally or possibly even inten-
tionally to save time during emergency surgical
procedures.”

A Prospective study on anesthesia machine fault iden-
tification demonstrated that anesthesia machine check and
to be

a problem in the most operation room.'' Another study

equipment preparation before use continues

showed that among 200 surgical procedures twenty-three
missed steps do occur at a significant and measurable rate
that may subject patients to unnecessary risks.*'’

From clinical observation, full equipment check and
preparation including anesthesia machine in-between cases
has sometimes missed and a bundle of equipment problems
has been reported from the operating theatres which is not
actively repaired makes impressed to do this research.

The importance of this study is to assure and re-assure
anesthesia machine check and equipment preparation
before use to get 100% compliance and zero tolerance
for error in anesthesia.’®

Methods

A prospective observational study was done in 2020 at
Debre Berhan comprehensive Specialized Hospital opera-
tion rooms, North Shewa, Ethiopia.

Professionals included in this study were six Master’s,
twenty BSc (Bachelor of Science), and two diplomas
Anesthetists who served the hospital.

Data was collected after ethical approval was obtained
from the Ethical Review Committee of the institute of

medicine and Health Science College of Medicine, Debre
Berhan University, using prepared anesthesia machine
checklist consecutively by an assigned anesthetists during
the study period. The study Performa was qualitative vari-
ables of yes or no and as necessary remark questions were
filled from direct observation.

Descriptive Statistical analysis and cross-tabulation of
each checklist with the type of anesthesia and urgency of
surgery were done to determine the degree of staff com-
pliance with daily preparations using SPSS (Statistical
Package for Social Studies) version 22, and results were
presented by texts and graphs.

Results

In this study, a total of 61 checking events with 19 items
were involved during the study period. There were 893
(77.1%) fully met checking events, 205 (17.7%) not-met
checking events 61 (5.3%) not available in pre-induction
preparation. Most surgical procedures (72.1%) were emer-
gency, and 62.3% of surgical procedures were done under
regional anesthesia.

In this study, only three checklist manuals (power source
plugged in, power source switched on, and functionality of
monitoring) were perfectly completed, while correct gas out-
let selection was done 60(98.4%), oxygen flush,patency of
breathing systm, filling of cylinder and airway equipment
preparation were each performed 59(96.7%) of the time.But
availablity of functional suction, vaporizer (fitness,filled and
leak free), and flow meter were checked 57()93.4%,56
(91.8%) and 55(90.2%) respectively. however, the rest
seven checklists are performed below 90% (presence of
functional self-inflating bag 35(57.4%), automatic machine
check 19(31.1%, power source backup battery41(67.2%),
anti-hypoxic device 30(49.2%), ventilator 35(57.4%), diffi-
cultairway equipment preparation 52(85.2%)) and scaven-
ging systems 27(44.3%)) were checked.

Even though nearly all anesthesia machine checklist stan-
dards recommend anesthesia machine check and equipment
preparation is the same for all types of anesthesia and all
types of surgical procedures, a cross-tabulation results of
each checklist with anesthesia preference and urgency of
surgery in Figures 1 and Figure 2 shows pre-induction pre-
paration was better in general anesthesia and elective surgical
procedures, respectively.

Discussion
According to most standards of anesthesia machine check
and equipment prepartions are routinely performed by the
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Figure | Cross-tabulation results showing the performance of anesthesia machine check and equipment preparedness before use with the type of anesthesia preference in
Debre Berhan comprehensive Specialized Hospital, North Shewa, and Ethiopia 2020 (N=61).
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Figure 2 Cross-tabulation results showing the performance of anesthesia machine check and equipment preparedness before use with the urgency of the surgery in Debre

Berhan comprehensive Specialized Hospital, North Shewa, Ethiopia 2020(N=61).

responsible anesthetist extensively in the morning and then
with the fast track before each surgical case.

This study showed that the current practice of anesthesia
machine check and equipment preparation is underper-
formed when compared to most anesthesia machine checklist
recommendations, the possible reasons might be professional
frustration to check events frequently due to COVID-19
pandemic, professional negligence, emergency surgeries pre-
ponderance 72.1% (anesthetists might rush to save time).

Even though most anesthesia machine checklist recom-
mends anesthesia machine check and equipment preparedness

are the same for all types of anesthesia and all types of surgical
procedures, this study shows that pre-induction preparation
was better in general anesthesia and elective surgical
procedures.

Nowadays modern anesthesia is safe due to the dis-
covery of predictable drugs but did not reduce dependence
on anesthesia machines since the utilization of gas deliv-
ery, circuits, ventilator, and integrating monitoring devices

3,12

that may induce risk related to machine failure., SO

checking the anesthetic equipment before daily use and

between cases is an essential set up procedures.>'?
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Studies conclude that 31% of equipment problems
involved insufficient checking of the anesthesia machine,
breathing circuit, and integrated monitoring before use,

>4 on the other hand, many

especially between cases.,
studies clearly showed that safety issue and risky variables
related to anesthesia machine check and equipment pre-
paration before use is crucial.'>~!”

Most anesthesia-related adverse events are preventable
by identification and correction of errors, so the checklist
is mandatory even in a hectic and stressful clinical envir-
onment to reduce missing items in a standard induction
protocol."'® Another study in Norway concludes that fol-
lowing regular inspection and a clear checklist of the
manufacturers can contribute to abort any possibility of
the hazard of anesthesia during operation,®' which is in

line with this study.

Conclusion and Recommendations
This study concludes there is poor compliance among
anesthetists in pre-induction preparation and underper-
formed since all anesthesia machine checklists have zero
tolerance for errors.

This paper recommends that every responsible anesthe-
tist should perform anesthesia machine check and equip-
ment preparation regardless of the type of anesthesia and
type of surgery and avoid professional negligence.
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