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This article discusses the audit of undesirable events in outpatient anesthesiology during «one-day surgery» in pediatric
surgical practice. We performed a qualitative assessment of the most common critical conditions and the time of their
occurrence, depending on the stage of general anesthesia, in children. We also established the safest anesthesia methods
in pediatric practice during «one-day surgery».
Keywords: outpatient surgery, complications of anesthesia, children, pediatric surgery, audit of adverse events,
anesthesiology
Рассматривается вопрос аудита нежелательных событий в амбулаторной анестезиологии при проведении хирургических вмешательств «одного дня» в детской хирургической практике. Дается качественная оценка наиболее
часто встречающимся критическим состояниям и времени их возникновения в зависимости от стадии проведения
общей анестезии у детей. Кроме того, в исследовании устанавливаются наиболее безопасные методы анестезиологического пособия в детской практике при проведении операций «хирургии одного дня».
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atient safety is not a simple issue that interests
only anesthesiologists; preventing adverse injuries during treatment or minimizing damage
if they occur is one of the most pressing problems
in medicine (National Patient Safety Foundation,
1999). Thus, for many countries over the past decade, patient safety during treatment has become a
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IOC – index of consciousness
SV – stroke volume
TPR – total peripheral resistance

national problem. In 1997, at least 44,000 patients
in the USA died because of medical errors (American Hospital Association, 1999, EJ Thomas, et al.,
1999; 2000). Mortality due to medical errors is currently ranked 8th highest among other causes of
death, ahead of road traffic accidents, breast cancer, and autoimmune deficiency syndrome (AIDS)
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(Centers for Disease Control and Prevention, 1999).
Although anesthesiology is currently characterized
by low mortality, the causes of death and severe
complications during anesthesia have remained
the same for the last 20 years. In anesthesiology
practice, with insufficiently experienced operating
room personnel, conditions may become potentially life-threatening for the patient in much larger
numbers than in other specialties. Operating room
personnel require significant theoretical training in
various fields of medicine, tremendous skills and
abilities, as well as the utmost concentration and
attention when performing anesthesia. During surgical interventions, the results obviously depend
on the surgeon’s skill, but also on the anesthesiologist’s skill in providing support, correction, and, if
necessary, restoration of vital functions and, consequently, the patient’s life. Therefore, worldwide, patient safety is associated primarily with anesthesiology [1–3]. Numerous studies have shown that one
of the ways to improve patient safety in anesthesiology is to simplify and standardize processes, and
for a particular clinic, one of the significant sections
of this work is the internal medical audit. An internal
medical audit («audit»: an independent review) is a
relatively new method of evaluating a department’s
work that allows institutions, by analyzing the collected data, to identify weaknesses that require improvement. The internal audit is used to develop and
modify various protocols and instructions governing
clinical activity [4–7]. Until recently, in anesthesiology, a medical audit meant an analysis of the department’s activities, the main criterion of which was to
determine anesthesia-related mortality or, at best,
the incidence of serious complications [8–11]. Currently, an internal anesthetic audit is understood a
systematic evaluation (involving an analysis of specific clinical observations) of the quality of the anesthetic procedures and their compliance with the
established protocols, as well as an assessment of
the effectiveness of the implemented protocols and
their suitability for achieving the set goals [12, 13].
Aim of the study: was development of a system to
perform internal anesthetic audits for «one-day surgery» in
children. Achieving this goal involved the following tasks:
Protocols for intravenous total anesthesia during one-day
surgery in children were developed. A list of undesirable
events was determined, and a protocol for registering
critical incidents was created. An internal anesthetic audit
was then performed. The dependence of the frequency
of critical incidents on various types of anesthesia was
identified; the safest methods of pain relief in one-day
surgery in children was determined; and the effectiveness
of introducing new anesthesia protocols for children in the
one-day surgery department was evaluated.
Material and methods. This study was performed
at the Department of Pediatric Surgery of Azerbaijan
Medical University as well as the Regional Children’s
Clinical Hospital, Stavropol from 2015 to 2020. The
inclusion criteria were: patients aged 0–15 years; risk of
class I–II anesthesia according to the American Society of
Anesthesiologists (ASA) classification; average operation
duration ≤ 45 minutes; and no contraindications for
regional (caudal) anesthesia. The exclusion criteria
were: refusal to participate in the study or change in
the anesthetic plan intraoperatively (e.g., changing to
inhalational anesthesia) or requiring muscle relaxants
intraoperatively.
A total of 520 children who met the inclusion criteria
took part in the study. All children underwent various short-
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term minimally invasive surgical interventions for: phimosis,
cryptorchidism, varicocele, or small tumors of the bones
and soft tissues of the lower extremities. After standard
preoperative examination by an anesthesiologist, the
patients were randomly distributed using the random number
method into groups according to the type of anesthesia.
Using the exclusion criteria, 147 patients were removed
from the study; thus, the final analysis was performed in 373
children. There were three observation groups according to
the type of anesthesia: group I: propofol + fentanyl, n=58;
group II: ketamine + midazolam + fentanyl, n=37; and group
III: propofol + caudal anesthesia, n=278. The groups were
matched for age and sex. Hemodynamic parameters were
monitored using Cardiocap monitors (Bionet BM7, Seoul,
Republic of Korea), and central hemodynamic indices
(stroke volume (SV), index of consciousness (IOC), total
peripheral resistance (TPR)) were calculated according
to generally accepted formulas while considering the age
interval. Ventilation parameters and oxygen concentration in
the circuit were recorded using a Dräger respiratory monitor.
A critical incident (CI) was considered an undesirable
event during and after anesthesia, which, in the absence
of intervention, could lead to undesirable consequences
(Gaba H., 1992). The presence of CI was determined intraand postoperatively. The list of such events was compiled
by the authors in accordance with the lists of CIs in studies
by T. S. Vitez (1990), T. Giraud (1993), S. Fasting (1996),
A. Troyen (1991), and Gaba (1994) and were refined locally
after analyzing the current clinical practice. The list of CIs
included the following conditions: 1) malfunctions in oxygen
and respiratory equipment, 2) problems with monitors,
3) dosing device malfunctions, 4) moderate hypoxemia
(blood oxygen saturation (SpO2): 90 %–95 %), 5) critical
hypoxemia (SpO2<90 %), 6) regurgitation, 7) aspiration,
8) bronchospasm, 9) cardiac arrest, 10) bradycardia (heart
rate <60 beats per minute), 11) increased blood pressure
20 % higher than usual, 12) decreased blood pressure, 13)
accidental removal of a catheter from a peripheral vein, 14)
brain death, 15) postoperative agitation, 16) hypothermia
(body temperature <36°C), 17) nausea and a single
episode of vomiting, 18) repeated vomiting, 19) chills and
muscle tremors, 20) delayed recovery of consciousness
postoperatively, 21) drug allergy, 22) excessively deep
anesthesia, and 23) unreasonably superficial level of
anesthesia. To control the quality of the anesthesia, the
following integral indicators were also calculated: frequency
of critical incidents (FCR), which is the ratio of the sum of
registered critical incidents to the number of observations
in the group, and the critical incident rate index (CIRI), which
is the number of critical incidents per hour of anesthesia.
The results were analyzed using standard variable
statistics and Student’s t-test (Microsoft Excel software
package). For all statistical analyses, significance was
set at 5 % or 1 %; i.e., the results were considered
statistically significant at p˂0.05 or p˂0.01.
Results and discussion. The internal medical audit revealed 498 cases of CI in various types of general anesthesia for «minor» surgical interventions in children (Table 1). An
analysis of the number of critical incidents at various stages
of general anesthesia showed that such events occurred
most often during anesthetic induction and postoperatively (Table 2). The need for respiratory support in the form of
mechanical ventilation and assisted ventilation arose mainly
in patients in group I (36.8 %). In the majority of the patients
in group II (93.4 %), there were no disorders of spontaneous
breathing throughout the anesthesia. Moderate hypoxemia
was observed in group I in 4 patients (6.9 %). In group III, only
5 patients (1.8 %) developed moderate hypoxemia, which
resolved spontaneously and did not require correction. Critical hypoxemia (SpO2<90 %) requiring auxiliary ventilation
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was noted in group I in 4 patients (6.9 %). This was explained
by an increase in chest rigidity and lung hypoventilation owing to an increase in the fentanyl dose to provide adequate
pain relief. Two patients in this group were intubated owing
to severe hypoxemia. None of the patients in group III developed critical hypoxemia. Persistent pressure fluctuations
according to two blood pressure measurements at 5-minute intervals were recorded in 7 patients (n=58, 12.1 %) in
group I and in 28 patients (n=37, 75.0 %) in group II. Prolonged awakening or prolonged sleep was observed in
8 (n=58, 613.8 %) patients in group I and in 5 (n=37, 13.5 %)
patients in group II. The largest number of critical incidents
was associated with respiratory problems (39.1 %), and
the anesthetic depth was insufficient in 8.3 % of the cases.
Of the critical incidents associated with the cardiovascular
system (16.6 %), tachycardia and arterial hypertension were
noted most often. The smallest number of critical incidents
was associated with equipment malfunctions (0.7 %), and
the total number of critical incidents was 498 (0.63 per one
general anesthesia).
Table 1
Numbers of critical events during anesthesia
Critical
event
Bronchospasm
Laryngospasm
Hypoventilation
(RR<10)
Cough
Critical
hypoxemia
Allergy
Difficult
intubation
Moderate
hypoxemia
Bradycardia
Tachycardia
Arrhythmia
Arterial
hypotension
Nausea
Motor
excitement
Prolonged
sleep
Vomiting
Hallucinations
Chills and
muscle tremors
Skeletal muscle
hypertonicity
Delayed motor
activity
Delayed
urination
Diplopia
Dizziness
Headache
Hiccups
Total
Rate per
patient

Inducing
anesthesia
1
18

Maintaining Awaanes- kening
thesia
1
3
4

Postoperative
period
-

Total
2
25

12

5

3

-

20

14

5

-

-

19

7

5

-

-

12

8

-

-

-

8

3

-

-

-

3

18

6

7

2

33

15
6
5

5
10
-

1
3

3
-

20
20
8

31

23

5

-

59

-

-

20

25

45

26

2

7

-

35

-

-

-

25

25

-

-

3
10

21
5

24
15

-

-

27

2

29

20

-

3

-

23

-

31

31

-

-

-

11

11

184
0.23±
0.02

64
0.08±
0.01

9
6
2
111
0.14±
0.01

7
3
3
1
139
0.18±
0.01

16
9
3
3
498
0.63±
0.03

Note. Data indicate the numbers of critical incidents related
to each event.
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Table 2
Number of critical events (per 1 patient), M±m
Period of the
critical event

Group I
n=58

Group II
n=37

Group III
n=278

During
anesthesia

37
0.64±0.10

68
1.84±0.22

32
0.12±0.02

Postoperative
period

18
0.31±0.07

65
1.76±0.22

67
0.24±0.03

Total

55
0.95±0.13

133
3.59±0.31

99
0.36±0.04

Of the total number of critical incidents associated
with the central and peripheral nervous systems (n=126),
the largest percentage (46.8 %) was observed in group
I, and the smallest percentage (7.9 %) was observed in
group III.
Similar data have been obtained in previous
studies. The working group of the European Society of
Anesthesiologists in the APRICOT clinical trial (2017)
noted that from 1 April 2014 to 31 January 2015, among
31 127 anesthetic procedures in 30 874 children with an
average age of 6–15 years, the perioperative incidence
of severe critical events was 5.2 % (95 % confidence
interval: 5.0–5.5), with an incidence of respiratory critical
events of 3.1 % (95 % confidence interval: 2.9–3.3)
[14–17]. Cardiovascular instability occurred in 1.9 %
(95 % confidence interval: 1.7–2.1), with an immediate
unfavorable outcome in 5.4 % (95 % confidence interval:
3.7–7.5) of these cases. However, no dependence on the
type of anesthesia was found. Age (relative risk: 0.88, 95 %
confidence interval: 0.86–0.90; p <0.00001), and medical
history and physical condition (relative risk: 1.60, 95 %
confidence interval: 1.40–1.82; p <0.00001) were the
main factors associated with the risk of a serious critical
event [18–20].
A study from Pakistan (Sobia Khan et al., 2018)
described incidents related to pediatric practice. CIs in
children from the neonatal period to 12 years of age were
studied. All CI records collected between January 1998
and December 2012 at the Anesthesiology Department of
the Aga Khan University Hospital were reviewed. The study
was a retrospective review of the critical incident form,
which was used to record all critical incidents. Since 1998,
the department has used a structured form to record critical
incidents, which is periodically assessed and, if necessary,
creatively reworked. A total of 451 pediatric critical
incidents were recorded in the study; 34 % were reported in
infants, 96 % occurred during routine operations, and only
4 % occurred during emergency operations. Equipmentrelated events (n=114), respiratory events (n=112), and
drug-related events (n=110) were equally distributed
(25.6 %, 25.3 %, and 24.7 %, respectively). Human factors
accounted for 74 % of reports, followed by equipment
failures (10 %) and patient factors (8 %). Only 5 % of the
incidents were the result of system errors. Failure to check
(equipment/drugs/doses) was the most common cause
of human error, and poor outcomes were observed in 7 %
of the cases. In conclusion, the authors recommended
quality improvement projects in anesthesiology, as well as
training residents and staff to deal with airway problems in
pediatric patients [21, 22].
Conclusions. Internal anesthetic audits, based on the
registration of critical incidents, eliminates the least safe
method of intravenous total anesthesia in one-day surgery
in children. According to our data, the least safe total
intravenous anesthesia in one-day surgery in children was
anesthesia with a combination of propofol, fentanyl, and
ketamine. An internal anesthetic audit using the registration
of critical incidents makes it possible to draw conclusions
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about the influence of certain factors on the incidence of
intra- and postoperative complications. Internal anesthetic
audits can be used to predict and prevent complications
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and, ultimately, significantly increase patient safety by
providing adequate anesthetic support during one-day
surgery in children.
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