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Critical Incident Reporting in Anaesthesia: A Prospective
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Summary

Critical incident monitoring is useful in detecting new problems, identifying ‘near misses’ and analyzing factors
or events leading to mishaps, which can be instructive for trainees. This study was aimed at investigatingpotential risk
factors and analyze events leading to peri-operative critical incidents in order to develop a critical incident reporting
system. We conducted a one year prospective analysis of voluntarily reported 24- hour-perioperative critical inci-
dents, occurring in patients subjected to anaesthesia. During a one year period from December 2006 to December
2007, 14,134 anaesthetics were administered and 112(0.79%) critical incidents were reported with complete recov-
ery in 71.42%(n=80) and mortality in 28.57% (n=32) cases. Incidents occurred maximally in 0-10 years age (23.21%),
ASA I (61.61%), in general surgery patients (43.75%), undergoing emergency surgery (52.46%) and during day time
(75.89%). Incidence was more in the operating theatre (77.68%), during maintenance (32.04%) and post-operative
phase (25.89%) and in patients who received general anaesthesia (75.89%). Critical incidents occurred due to fac-
tors related to anaesthesia (42.85%), patient (37.50%) and surgery (16.96%). Among anaesthesia related critical
incidents (42.85% n=48/112), respiratory events were maximum (66.66%) mainly at induction (37.5%) and emer-
gence (43.75%), and factors responsible were human error (85.41%), pharmacological factors (10.41%) and equip-
ment error (4.17%). Incidence of mortality was 22.6 per10, 000 anaesthetics (32/14,314), mostly attributable to risk
factors in patient (59.38%) as compared to anaesthesia (25%) and surgery (9.38%). There were 8 anaesthesia
related deaths (5.6 per10, 000 anaesthetics) where human error (75%) attributed to lack of judgment (67.50%) was
an important causative factor. We conclude that critical incident reporting system may be a valuable part of quality
assurance to develop policies to prevent recurrence and enhance patient safety measures.
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Introduction

In recent years anaesthesia, in spite of low mor-
tality, is still associatedwith significantmorbidity. There
appears to be considerable conformity that anaesthe-
sia risk is an importantpublic health concern and that it
is reducible1. Further, there is reason to believe that a
substantive portion of that risk is related to human er-
ror resulting from errors in management or deviation
from accepted practice2. If the frequency of error has
to be decreased, a clearerunderstanding of that pro-
cess is needed, thecircumstances that encourage error
should be identified and therelative frequencies of dif-
ferent classes oferrors should be established.

Since its early adoption in the field of aviation3

and later in the field of anaesthesia4,5 ; the collection of
dataon criticalincidents is gaining acceptance in ana-
esthesia.Howeverthere are stillsporadicstudies6-8 from
the developing countries which have tried to analyze
and evaluatethe frequency ofcriticalincidents “related”
to anaesthetic procedures.

Ouraim wasto identifythe incidence,outcomeand
potential riskfactors leadingto criticalincidents during
anaesthesia in a generaltertiary care teaching hospital
cateringto mostlytribalpatientsand to promotevolun-
tary reportingofcriticalincidents in our department.
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Methods

Afterobtaining approvalfrom thehospital ethics
committee, a one year prospective analysis of
perioperative criticalincidents was conducted in a ter-
tiary care teaching hospitalsituated in a tribalbelt from
December 2006 to December 2007. Since it was an
observationalstudy without any intervention, consent
from patient was not required.

In a faculty meetingof thedepartment, itwas de-
cidedtoimplement‘criticalincidentreporting’ asaquality
assurance measureand anaesthesiologists were asked
to report 24-hour-perioperative critical incidents, oc-
curring in patients subjected to anaesthesia.A critical
eventwas defined as “An event underanaesthesia care
which had thepotential to lead to substantial negative
outcome(rangingfrom increased length ofhospital stay
to death or permanentdisability orcancelled operative
procedure) if left to progress”4,9.

Indigenous “CriticalIncidentReportingForm”was
developed and were made available in all the opera-
tion theatres,post operative wards and Intensive Care
Units orHigh Dependency Units.Anaesthesiologists
were regularly motivated and reminded to report criti-
calincidents on an anonymous and voluntarybasis and
care was taken to maintain completeconfidentiality. In
these forms, detailed contextual information duringre-
cordingof an event which would enhance the subse-
quent reviewof the incident was also included.

Thecriticalincident reportingform had two parts:

1. Description part: It was filled by
anaesthesiologists who were conducting the case.
Patient’s age,sex,ASAgrading, previous systemic in-
volvement, emergency/elective surgery, surgical spe-
cialty , factors related to anaesthesiologist conducting
the case, time, typeof anaesthesia, place and phase of
occurrence ofcritical incident , time and means of de-
tection, type and details of systemic event and sub-
stantialnegative outcomewere recorded.

2. Analysis part:Allcompleted forms ofcriticalin-

cidents includingmortalitywere reviewedand analyzed
byseniorconsultantanaesthesiologistofthedepartment.
Thesecritical incidentswere laterassigned to factors at-
tributableto eitherpatientoranaesthesiaorsurgery.When
only oneof these factors was responsible itwas defined
as “totally attributable”and ifpatient factorwas associ-
ated with either anaesthesiaor surgery factor itwas de-
fined as “partially attributable” to anaesthesiaand sur-
gery respectively.Anaesthesia related critical incidents
and mortality were furtheranalyzed forfactors respon-
sible like equipmenterror, pharmacologicalfactor and
human error including lackof judgment,or skill,or ex-
perienceand failure to check.

Data were expressed as number and proportion
to calculate incidence.

Results

During the one year study period 14,134
anaesthetics were administered and 112(0.79%) criti-
cal incidents were reported with complete recovery in
80(71.42%) and mortality in 32(28.57%) cases.

Distribution of criticalincidents was almost same
in males and females (49.11% and 50.89% respec-
tively) with a maximum incidence in 0-10 year age
group(23.21%). Majority ofcriticalincidents occurred
inASA gradeI patients (n=69, 61.61%) as compared
to ASAII (n=27, 24.11%) III (n=15, 13.39%)and IV
(n=1, 0.89%)patients. Incidencewas maximum in pa-
tientswith nopre-existing systemic involvement (n=69,
61.61%) followed by cardiovascular (n=19, 16.96%)
and respiratory (n=8, 7.14%)involvements. Incidents
were observed more between 6am to 6pm (75.89%),
in emergency patients (54.46%), and in patients ad-
mitted for generalsurgery (43.75%), (Table 1).

Incidentsoccurred morefrequently inpatients who
received general anaesthesia (75.89%) with most of
the incidents occurring in the operatingroom (77.68%)
or in post-operative ward (13.39%).Critical incidents
occurred most commonly during the intraoperative /
maintenancephase (32.04%)andfrequently inthepost
operative period (25.89%), (Fig.1).
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Table- 1 Distribution of critical incidents according
to surgical specialty involved [Values are
number(proportion)]
SNo. Surgical specialty No. %

1 General surgery 49* 43.75%
2 Gynecology and 21 18.75%

Obstetrics
3 Pediatric Surgery 10 8.93%
4 Neurosurgery 4 3.57%
5 Otorhinolaryngology 10 8.93%
6 Plastic 2 1.79%
7 Orthopedic 8 7.14%
8 Cardiothoracic 4 3.57%

9 Eye 2 1.79%
10 Urology 2 1.79%

11 Total 112 100.00%

*distribution of general surgery patient was as follows-
Exploratory laparotomy for intestinal obstruction or
perforation peritonitis, trauma =15,Surgeryon gallbladder,
pancreas, spleen = 12,Surgery on renal system = 8
Hernia/hydrocele/appendicectomy = 6, Abscess = 7
Breast surgery= 1

Fig 1 Distribution of events in perioperative period

trainingforpostgraduation conductcases under the su-
pervisionofseniorconsultants. Criticalincidents occured
in 36cases (32.14%) which werebeing conducted in-
dependently by residentdoctors with less than 3 years
experience. In rest of the cases resident doctors were
supervised by consultants with experience of3-5 years
(n=45, 40.17%) ormore than 5 years (n=41, 27.67%).
There was no indication of stress among the
anaesthesiologistsconducting thecases.Allthe incidents
had occurredwhen theworkload oftheanaesthesiologist
was less than 12hours, withoutany reportofcontribut-
ingfactors likehaste,distractionor inadequatehelp.Most
of thecritical incidents were due to events involving ei-
therrespiratory system(39.29%),orcardiovascularsys-
tem (32.14%) or both (9.82%), (Table 2).

From a total of 112 reported critical incidents,
cardiac arrest occurred in 41 cases (36.6%, 29 per
10,000 anaesthetics) out of which 9 cases (8.03%)
recovered completely and 32(28.57%) had a fatal
outcome (22.6per 10,000 anaesthetics ). The occur-
renceof criticalincidents led to postponementof sur-
gery in only 2cases:oneoccurred duringinduction of
anaesthesia (7-year-malechild posted for herniotomy
under general anaesthesia had hypoxiaand bradycar-
diaduring induction leading to cardiac arrestbut was
resuscitated with full recovery)and theother occurred
duringpronepositioning ofthe patient (57yearold male
posted for lumbar laminectomy had paroxysmal su-
praventricular tachycardiawith hypotension that re-
sponded to esmolol).

Critical incidents and mortality were corre-
lated with factors attributable to either patient or
anaesthesia or surgery. Table3 shows that out of 112
critical incidents maximum incidents (42.86%, n=48)
were related to anaesthesia factor [Totally attributable
in 40.18% (n=45) and partially attributable in 2.68%
(n=3)], followed closely by patient factor
(37.5%,n=42). On the contrary, out of 32 mortalities
59.38%, (n=19) were due to patient’s pre-existing
condition. Anaesthesia factorwas responsible for25%
(n=8) mortalities [Totally attributable18.75% (n=6);
partially attributable 6.25% (n=2)]. Respiratory events

Majority of these incidents (98.12%) were de-
tected by alert anaesthesiologists either clinically
(38.39%) or by monitoring equipments (23.21%) or
simultaneously by both (38.39%).

In our institution, residentdoctors whoare under

Gupta Sunanda et al. Critical incident reporting in anaesthesia
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Table 2 Distribution of critical incidents according to occurrence of events.[Values are number(proportion)]
Type ofevent(according to Descriptionofevent (n=112) Cardiac arrestwithoutcome(n=41)
Systeminvolvement) n=112 No.(%) Revived(n=9) Dead(n=32) Total(n=41)
1)Respiratory
n=18+26=44(39.29%)
a)Airway(n=18)16.07% Laryngospasm 11(9.82%) 1 1 3 (2.68%)

Can’t ventilate 2(1.79%) 1
Esophageal intubation 4(3.57%)
Accidental extubation 1(0.89%)

b)Pulmonary(n=26)23.21% Hypoxia 12(10.71%) 2 6 (5.35%)
Bronchospasm 6(5.36%)
Aspiration 5(4.46%) 2
Incomplete reversal 1(0.89%) 1
with earlyextubation-Hypoxia
Pulmonaryedema 2(1.79%) 1

2)Cardiovascularevent Hypotension 22(19.64%) 2 9 21 (18.75%)
(n=36)32.14% Bradycardia 2(1.79%)

Cardiac arrest 8(7.14%) 4 4
Myocardial infarction 2(1.79%) 1
PSVT 1(0.89%)
Ventricular tachycardia 1(0.89%) 1

3)Cardiovascular+ Hypoxia+Hypotension 5(4.46%) 4 7(6.25%)
Respiratory events Hypoxia+bradycardia 2(1.79%) 2
(n=11)9.82% Pneumothorax+Hypotension 1(0.89%)

Pulmonaryedema+M.I. 1(0.89%) 1
Hypoxia+M.I. 2(1.79%)

4) Centralnervous system Headache 1(0.89%)
(n=1)(0.89%)
5)Cardiovascular+ central Hypotension+Convulsion/ 4(3.57%)
nervous system(n=4) 3.57% drowsiness/Paralysis
6) Cardiovascular+ central Hypotension+convulsion 4(3.57%) 1 1(0.89%)
nervous system +hypoxia/altered
+respiratory(n=4)3.57% Sensorium/numbness
7)MODS*(n=3)2.68% Septicaemic shock 3(2.68%) 3 3(2.67%)
8) Miscellaneous(n=9)8.01% Extravasation 1(0.89%)

Pruritus 1(0.89%)
Surgical emphysema 7(6.25%)
with hypercarbia

Total(n=112) n=112 9(8.04%) 32(28.57%) 41(36.6%)
*MODS: Multiple organ dysfunction syndrome.

were responsible for mostof the anaesthesia related
critical incidents (n=32/48,66.66%)and mortality (n=4/
8,50%), (Table 4). Human error was the most com-
mon responsible factor for anaesthesia related critical
incidents (n=41/48,85.41%) and mortality (n=6/
8,75%),while equipmenterror and pharmacologic fac-
tor were less common factors responsible, (Table 5,
6).

Discussion

Internal audits based on recording ofcritical inci-
dents in institutions are imperative for thespeciality of
anaesthesia, firstly, to study thechanges in patient out-
comewhichunderline theimprovement in standards of
anaesthesiacareand secondly, forsharingand discuss-
ingthesecritical incidents to evolvenewpoliciesto pre-
vent recurrences 10-13
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Table 3 Analysis of reasons for critical incidents
and mortality [Values are number (proportion)]
Factors Critical incidents Mortality
implicated n=112 n=32
Patient 42(37.50%) 19(59.38%)

Surgery T* 19(16.96%) 3(9.38%)
P** 3(2.68%) 2(6.25%)

Anaesthetic T* 45(40.18%) 6(18.75%)
P** 3(2.68%) 2(6.25%)

T* totally attributable(either patient/surgery/anaesthetic
factors), P** partially attributable (patient factor with either
anaesthetic/surgery factor)

Table-4 Distribution of anaesthesia related critical incidents according to type and description of events
(n = 48/112) [Values are number (proportion)]
Type ofevent(according to Descriptionofevent (n=48) Cardiac arrestwithoutcome(n=11)
Systeminvolvement) No.(%) Revived Dead Total

1)Respiratory
n=16+16=32(66.67%)
a)Airwayevents(n=16) Laryngospasm 10(20.83%) 1 1 2(4.16%)
33.33% Can’t ventilate 1(2.08%)

Esophageal intubation 4(8.33%)
Accidental extubation 1(2.08%)

b)Pulmonary Hypoxia 10(20.83%) 1 3(6.5%)
events(n=16)33.33% Bronchospasm 2(4.17%)

Aspiration 2(4.17%) 1
Earlyextubation-hypoxia 1(2.08%) 1
Pulmonaryedema 1(2.08%)

2)Cardiovascularevents Hypotension 3(6.25%) 2 5 (10.41%)
(n=8)16.66% Bradycardia 2(4.17%)

Cardiac arrest 3(6.25%) 2 1
3)Cardiovascular+ Earlyextubation-hypoxia+ 1(2.089%) 1 1(2.08%)
respiratory events Pulmonaryedema+ myocardial
(n=1)2.089% infarction

4)Centralnervous system Headache 1(2.08%)
events(n=1) 2.089%

5)Cardiovascular+ central Hypotension+ 2(4.17%)
nervous system(n=2)4.17% convulsion/paralysis
6)Cardiovascular+ Hypotension+ hypoxia 2 (4.17%)
centralnervous +convulsion/Numbness
system +Respiratory
(n=2)4.17%

7) Miscellaneous Extravasation 1 (2.08%)
(n=2),4.17% Pruritus 1 (2.08%)

Total n=48 3 8 11

Many variables (patient status, surgicalprocedure,
and surgicalexpertise) make the delineation of anaes-
thesia related factors obscure. The relative rarity of
adverse outcome makes it imperative to study large
number of patients over time. The methods used to
collect information about safety of anaesthesiaand to
establish the risk factors have included peer reviews,
hospital audit, reports to medicaldefense societies14,
retrospective4 and prospective studies15.A prospec-
tive reporting system avoids the problems of inaccu-
rate recalland allows warnings and advice to be issued
if necessary, soon after the occurrence15. In our institu-
tion we conducted a prospective survey of 24-hour

Gupta Sunanda et al. Critical incident reporting in anaesthesia
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perioperative criticalincidents overa one year period
and found 112critical incidents with overall incidence
of0.79% of which 0.33% (n=48) were attributable to
anaesthesia.The frequency of incidents reported from
different institutions have varied from 0.28% to 2.8%
16,17while higher incidence of 12.1%18 and 10.6%19

havealso been reported. The vast difference in these
figureslies in the factthat interpretationofcritically ill in
anaesthesia varies according to individual perception
of an incident and to an ambiguity in how these are
applied in practice.There is reluctance to report seem-
ingly minor events while somemajor events go unre-
ported for fear of retribution, lack of motivation and

Table-6 Analysis of anaesthesia related mortality
(n=8/112)
S.No Variable No. ofPatients( n=8)

1 ASA status I=(4, 50%)
II=(2, 25%)
III= (2, 25%)

2 Emergency Emergency(4, 50%)
/Elective Elective (4, 50%)

3 Pre-existing No system involved (5, 62.5%)
system Cardiovascular system (3, 37.5%)
Involvement

4 Place of Operation Theatre(5, 62.5%)
occurrence Intensive Care Unit (2, 25%)

General ward (1, 12.5%)
5 Phase of Induction (1, 12.5%)

occurrence Positioning(1, 12.5%)
Maintenance (1, 12.5%)
Emergence (2, 25%)
Postoperative (3, 37.5%)

6 Technique General anaesthesia (7, 87.5%)
of anaesthesia Combinedspinal epidural (1, 12.5%)

7 Type and Type of event Description
description i)Airway Laryngospasm
of Incident (1,12.5%) (1,12.5%)

ii)Pulmonary Earlyextubation –
(3,37.5%) hypoxia (1, 12.5%)

Aspiration-hypoxia(1,12.5%)
Lack of oxygen supply-
hypoxia (1, 12.5%)

iii)Cardiac Cardiac arrest (1, 12.5%)
(3,37.5%) Hypotension anaphylactic

shock(1, 12.5%)
Hypotension high spinal
(1,12.5%)

iv)Cardiopu- Earlyextubation-hypoxia
lmonary Myocardial infarction and
(1,12.5%) pulmonaryedema(1, 12.5%)

8 Factor i) Humanerror
responsible (6,75%) Lackofjudgment (5, 67.5%)

Failure to check (1, 12.5%)
ii) Equipment = 0
iii) Pharmacological (2, 25%)

Anaphylaxis (1, 12.5%)
Side –effect (1, 12.5%)

Table 5 Analysis of anaesthesia related critical
incidents (n=48/112), values are n(%)
Variables No. of patients(n=48)
1)ASA status I(35,72.91%)

II(10, 20.83%)
III(3, 6.25%)

2)EmergencyorElective Elective (25,52.08%)
Emergency(23, 47.91%)

3)Previous system No system (41, 85.41%)
involved Cardiovascular system (5, 10.41%)

Respiratory(1, 2.08%)
Others (1, 2.08%)

4)Phase of occurrence Before induction (2, 4.17%)
Oninduction(18, 37.5%)
Positioning(2, 4.17%)
Maintenance(5,10.41%)
Emergence(16,33.33%)
Postoperative (5,10.41%)

5)Technique of General anaesthesia(37, 77.08%)
anaesthesia Spinal(6, 12.5%)

Epidural (2, 4.17%)
Combinedspinalepidural (1, 2.08%)
Local block(1, 2.08%)
Regional+General anaesthesia
(1,2.08%)

6)Place of occurrence Operation Theatre(44, 91.6%)
General ward (2, 4.17%)
Intensive Care Unit (2, 4.17%)

7)Factor i) Humanerror (41,85.41%)
responsible Lack of Lack of Lack of Failure to
forincident skill experience judgment check

(6,12.5%) (9,18.75%) (18,37.5%) (8,16.66%)
ii) Equipmenterror (2,4.17%)
iii) Pharmacological factor (5,10.41%)

lackof acceptanceof the fact that it could be beneficial
as an educational tool20.

Recent studies define mortality associated with
anaesthesiaas death under, as a result of, orwithin 24
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hour of an anaesthetic21,22. In literature, crude anaes-
thetic mortality(i.e.combined anaestheticand surgical
mortality) associated with anaesthesia ranges between
10-30 per 10,000 anaesthetics23-25. It has been sug-
gested that anaesthesia related mortality has decreased
in the last threedecades and currently ranges from 0.05
to 10 per 10,00021,26,27 and in most developed coun-
tries lies between 0.12-1.4 per 10,000anaesthetics 28.

In ouraudit, crudeanaesthetic mortality was 22.6
per 10,000 and anaesthesia related mortality was 5.6
per 10,000anaesthetics. Thereasons forhigher mortal-
ity ratein ouraudit as compared todeveloped countries
may be due to the fact that we do not havean effective
primaryand secondary health caresystem in our coun-
try, resulting in tertiary carehospitals likeours dealing
with morepoorly optimized, sickerpatients.Anaesthe-
sia related mortality figures may wellbe different in the
developingcountries whereonly limited trained work
force,monitoring and training facilities are available25,29.

Independentpredictorsofoperativemortality cited
in literature includeadvanced and pediatric (less than 1
year) agegroup as well as male gender30, 31 . We found
no correlation between sex and occurrence of critical
incidents or mortalities. There was no association of
mortality with agehowevermaximumcritical incidents
occurred in 0-10 yearage group,which shows that the
paediatric population are always at riskof anaesthesia
because ofanatomicaland physiological reasons18,28,32.

In our audit, incidence of critical incidents and
mortalities was maximum inASAIand IIpatients, as
maximum surgicalpatients belongedto thisphysicalsta-
tus. In higherASAphysicalstatus seniorconsultant at-
tendance,stringentmonitoringand extravigilance could
be areason for less incidence6,7.Though some authors
have found aclearrelationship betweenincreasingASA
gradeand therisk ofcriticalincidents particularly physi-
ological incidents18and mortality8,28 .

Therehas been a slightly higher incidenceof criti-
cal incidents18 and mortalities8,28, 33 in emergency sur-
gery as compared to elective surgery. Poor optimiza-
tion of patient’s pre-operativestatus, non-availability
of equipments,emergency drugs, investigation facilities

and pooroperating conditions are allcontributory fac-
tors inemergency situation inthedevelopingcountries.

Criticalincidents mostly occurred duringthe day-
time7 coinciding withpeakworkinghours inour institu-
tion.However it could beargued that compliance with
reportingis low at latehours. General surgery patients
werefound morevulnerable to occurrenceofcriticalin-
cidents which may bedue to more numberof patients
operated under general surgery,more chance of fluid
and electrolyte imbalanceandsepsis in thesepatients6,9.

Wefound incommon withothers thatthefrequency
ofcriticalincidentsand mortalitywas higherwith general
thanneuraxialanaesthesia6,28,31,33.However thismay be
because many high risksurgeries areperformed under
generalanaesthesia includingcardiac, thoracicand neu-
rosurgicalprocedures. Likewise there may be abias to-
wards general anaesthesia in emergency settings or in
patientswith co-existingmedical conditions.The most
comprehensiverecent surveyof cardiacarrest incidence
during neuraxialanaesthesia reported as 2.7per 10,000
anaesthetics33 is nearly similar to our study (3.4 per10,
000).Improved knowledgeof neuraxialblock physiol-
ogy and the use of new local anaesthetics with fewer
sideeffects,associated withmoreroutinelyused oxygen
monitoring through pulseoximetry hassubstantially de-
creased the possibility of major complications during
neuraxialanaesthesia.

Wefound no correlation between occurrence of
critical incidents and mortalities and experience levelof
anaesthesiologist7, 32. It hasbeen shownthat fatiguead-
versely affects the professional performance of
anaesthetists34.Sinceourresidentdoctorshaveapproxi-
mately an8hourly work schedulewith an averagework
force of1-2 anaesthesiologistper case , therewere no
reports ofstress, haste,inattention, fatigueor inadequate
help as reported by other workers32,35.

Operatingroom was observed as avulnerable site
for occurrence of critical incidents7, 9. Induction and
maintenancephase havebeen considered as “incident
rich phase”6, 8 but we found a higher incidence in the
maintenance and post-operative phase, probably the

Gupta Sunanda et al. Critical incident reporting in anaesthesia
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latter could be attributable to the inadequate post-op-
erative monitoringand careavailable in our institution.
However anaesthesia related incidents occurred maxi-
mally duringemergence and induction which aresimi-
lar to other studies6, 7, 9.

Critical incidents related to airway management
havebeen foundin 17-34% ofincidents36,37 and airway
management has been shownto contribute to approxi-
mately one quarterof anaesthesia related deaths21,22,27.
In our auditrespiratory causes were morefrequently re-
sponsible for anaesthesia related criticalincidents and
mortality was mainly due to laryngospasm, hypoxia,
esophagealintubation,bronchospasmand aspiration.

All anaesthesiologists aspire to an anaesthesia
“system”that is completely safe.However,any system
operated by human beings is subject to human failure;
this is both normaland inevitable38.Because patterns
ofhuman error in anaesthesiaas elsewhere,are identi-
fiablepredictable and repetitive, they lend themselves
to classification and analysis39.From such analysis we
gain aclearer understanding of how anaesthetists be-
have, which is an important step in the logical evalua-
tion of strategies to makesuch failures less common.

In our audithuman error has been implicated as
themajorcauseofanaesthesia relatedcritical incidents3,

4, 15,32,35,40 and mortality8,33.Lack of judgment orexperi-
ence, skilland failure to checkwere themost frequently
reported factors forhuman errors. Thus there are ele-
ments ofhumanerror in majority ofanaesthesia related
criticalincidentsand mortalities,although themajority of
suchfailureswere recognizedandinterceptedbeforethey
led toan adverseoutcome. It is known that thebasis for
all accidentsor nearaccidents in any situation is unsafe
practice orworking condition2.

Theremay havebeen somemethodologicalweak-
ness associated withour study.Firstly,under-reporting
since itwas basedon adverseevents beingvoluntarily re-
ported by faculty and residents and it seems that the
anaesthesiologistsreportmajoradverseeventsmoreac-
curatelyandfrequentlyratherthan minorevents.Secondly
critical incidents reported in this study over a one year

period representonly aproportion ofallmishapsthatoc-
curinassociation withanaesthesiaresultingin avery small
samplesize to calculatestatisticalsignificanceofrisk fac-
tors.

To conclude, anaesthesiacontinues to be associ-
atedwith mortalityand morbiditydespite improvements
in drugs and equipments.Human error is themost im-
portant factor in the majority of these incidents. We
emphasize that strategies and protocols should be de-
veloped for increasingand updatingknowledge base
to avoid errors of judgment. There is evidence that the
useof checklists,protocols and improved awareness
of the relevance of critical incidents can improve
safety16. Thus critical incident reporting should be in-
troducedin allanaesthesia departmentsas partofqual-
ity assuranceprograms toensure improvedpatient care.
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