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AB
ST

RA
CT INTRODUCTION

Cardiac arrest in the Operating Room (OR) and in the immediate 
postoperative period is a potentially catastrophic event that is 
almost always witnessed and is frequently anticipated [1,2].

Unlike cardiac arrest that occurs in nonhospital settings, staff 
members know the medical and surgical history of patients who 
suffer arrest in the perioperative period, allowing them to provide 
support that is outside the scope of traditional resuscitation 
algorithms, such as Advanced Cardiac Life Support (ACLS) 
[3,4].

The anaesthesiologist plays a critical role in managing both 
intraoperative and immediate postoperative cardiac arrests. 
Formulation of a differential diagnosis and rapid application 
of interventions aimed at the underlying cause of arrest are 
essential to optimizing outcomes.

Approximately 250 million major surgical procedures are 
performed worldwide annually. Although many anaesthesiologists 
believe that the incidence of IOCA is decreasing, the morbidity 
and mortality of IOCA has not been well studied.

MATERIALS AND METHODS

This retrospective study was conducted after obtaining clearance 
from Institutional review board(1616/IRB-SRC/13/MCC/25-
06-2022/1). It was also registered in clinical registry trial. (CTRI 
number- CTRI/2022/07/044309). The primary objective of this 
study was to estimate the incidence of intraoperative cardiac arrest in 
patients undergoing oncosurgeries in Malabar Cancer Centre from 
1st January 2016 to 30th June 2022. Secondary objective was to predict 
the risk factors associated with intraoperative cardiac arrest.

This study was conducted in the department of onco-
anaesthesiology, Malabar Cancer Centre. The data of patients 
who had intraoperative cardiac arrest and had undergone major 
onco-surgery from 1st January 2016 to 31st December 2022 was 
retrieved from Medical Records Department.

Inclusion criteria was patients undergoing oncosurgeries from 1st 
January 2016 to 30th June 2022 and had intraoperative cardiac arrest.

Events that occurred outside the operating room such as 
postoperative transportation to recovery room or intensive care unit 
and case records with missing data were excluded from this study.

All patients with records of Intra Operative Cardiac Arrest 

Received:- 02 December, 2022, Manuscript No. OAR-22-82111

Editor assigned:- 04 December, 2022, PreQC No. OAR-22-82111(PQ)

Reviewed:- 18 December, 2022, QC No. OAR-22-82111(Q)

Revised:- 20 December, 2022, Manuscript No. OAR-22-82111(R)

Published:- 24 December 2022, Invoice No. J-OAR-22-82111

Word count: 3230  Tables: 13 Figures: 07 References: 16

Address for correspondence:

Cancer Centre, Thalassery, Kerala PO-670 103,
India, Email: roopesh14488@gmail.com

Background: Cardiac arrest in the Operating Room (OR) and in the immediate 
postoperative period is a potentially catastrophic event that is almost always 
witnessed and is frequently anticipated.

Unlike cardiac arrest that occurs in nonhospital settings, staff members know 
the medical and surgical history of patients who suffer arrest in the 
perioperative period, allowing them to provide support that is outside the 
scope of traditional resuscitation algorithms, such as Advanced Cardiac Life 
Support (ACLS).

Aim: To know the incidence of Intra Operative Cardiac Arrest (IOCA) in patients 
undergoing oncosurgeries in Malabar cancer centre.

Settings and design: A retrospective analytic study was done in a tertiary 
cancer centre to know the incidence of intraoperative cardiac arrest from 
1st January 2016 to 30th June 2022.All patients with records of IOCA 
during anaesthesia in the operating room were reviewed in this study 
during a period of 6 years between January 1, 2016 and June 30, 2022.

Cardiac arrest was defined as an event requiring cardiopulmonary 
resuscitation (CPR) with either closed-chest cardiac compression or open 
cardiac massage. The basis for judgment of cardiac arrest was whether 
the electrocardiogram (ECG) showed ventricular fibrillation, sudden 
disappearance of direct arterial blood pressure, and reduction of mean 
arterial pressure (MAP) to less than 20mmHg.Successful resuscitation of 
patients was defined as achieving a return of spontaneous circulation 
and MAP >60mmHg for more than 1 hour.

 Results: Incidence rate for IOCA was calculated to be 0.13% (13 per 10,000 
anaesthesia) for all the cases (0.47 for emergency and 0.83 for non-
emergency cases). This is comparable to previously reported incidence of 
2.99 to 40.4 per 10,000 anaesthesia. Values of heart rate and arterial 
blood pressures (systolic and diastolic) between emergency and non-
emergency cases of IOCA (p<0.001 for heart rate; 0.023 for SBP; 0.045 for 
DBP) were significantly higher in emergency group for heart rate and lower for 
blood pressures. There was no significant difference in other clinical 
parameters.

Conclusion: Higher values of heart rate and lower values of systolic and 
diastolic blood pressure indicate their clear role in incidence of IOCA in onco-
patients. 

These clinical markers can be further evaluated for risk analysis and safer 
operative measures.
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(IOCA) during anaesthesia in operating room of Malabar 
Cancer Centre  were    reviewed   in  this   study  during   a   period 
between January 1, 2016 and June 30, 2022.

The data was obtained from patients records and registers kept 
in medical records library.  Baseline and demographic 
characteristics of patients, including age, sex, body weight, ASA 
physical status, preoperative MAP and Heart Rate (HR), 
medical history, preoperative laboratory examinations, 
preoperative ECG examination, preoperative comorbidities, 
preoperative diagnosis, methods of anaesthesia, type of 
operation, time from anaesthesia initiation to cardiac arrest, 
main causes of cardiac arrest, specific steps, medication, duration 
of CPR, and  prognosis of  patients, cause of cardiac arrest was 
identified according to  records of case discussion after events.

Cardiac arrest was defined as an event requiring Cardio 
Pulmonary Resuscitation (CPR) with either closed-chest cardiac 
compression or open cardiac massage.  

The basis for judgment of cardiac arrest was whether the Electro 
Cardio Gram (ECG) showed ventricular fibrillation, sudden 
disappearance of direct arterial blood pressure, and reduction of 
Mean Arterial Pressure (MAP) to less than 20 mmHg.

Successful resuscitation of patients was defined as 
achieving a return of spontaneous circulation and MAP>60 
mmHg for more than 1 hour.

STATISTICS 

Data was tabulated in microsoft excel sheet. Descriptive 
statistics was used for analysis of baseline variable and 
incidence. Chi square test and logistic regression was used 
to predict the risk factors associated with intraoperative 
cardiac arrest. SPSS software (IBM corporation) version 21 was 
used.

RESULTS
11 patients suffered Intra Operative Cardiac Arrest (IOCA) out 
of 8,426 oncosurgeries done from 1st January 2016 to 30th June 
2022.

Incidence rate for IOCA was calculated to be 0.13% (13 per 
10,000 anaesthesia) for all the cases (0.47 for emergency and 
0.83 for non-emergency cases). This is comparable to previously 
reported incidences of 2.99-40.4 per 10,000 anaesthesia.  

Values of heart rate and arterial blood pressures (systolic and 
diastolic) between emergency and non-emergency cases of IOCA 
(p<0.001 for heart rate; 0.023 for SBP; 0.045 for DBP) were 
significantly higher in emergency group     for heart rate and lower 
for blood pressures. There was no significant difference    in other 
clinical parameters (Tables 1-11) (Figures 1-7).

Tab. 1. Demography of the patients 
suffering IOCA, n=11

Characteristic N=111

Age (years) Mean (SD) 47.18 (15.56)

Sex
Female 7 (63.64%)
Male 4 (36.36%)

ASA status

I 6 (54.55%)
II 2 (18.18%)
III 1 (9.09%)
IV 1 (9.09%)
V 1 (9.09%)

Height (cm) Mean (SD) 145.36 (27.86)
Weight (kg) Mean (SD) 49.59 (17.54)

BMI Mean (SD) 22.13 (3.86)

BMI categories
Healthy weight 5 (45.45%)

Overweight 4 (36.36%)
Underweight 2 (18.18%)

Type of Surgery
Emergency 4 (36.36%)

Non-emergency 7 (63.64%)
1n (%)

Characteristic Emergency, N=41 Non-emergency, N=71 p-value2

Age (years) Mean (SD) 45.25 (26.85) 48.29 (6.24) 0.8

Sex
Female 3 (75.00%) 4 (57.14%)

>0.9
Male 1 (25.00%) 3 (42.86%)

ASA status

I 2 (50.00%) 4 (57.14%)

0.9
II 1 (25.00%) 1 (14.29%)
III 0 (0.00%) 1 (14.29%)
IV 1 (25.00%) 0 (0.00%)
V 0 (0.00%) 1 (14.29%)

Height (m) Mean (SD) 1.31 (0.46) 1.53 (0.05) 0.4
Weight (kg) Mean (SD) 44.38 (27.97) 52.57 (9.64) 0.6

BMI Mean (SD) 21.88 (4.75) 22.27 (3.68) 0.9

BMI categories
Healthy weight 1 (25.00%) 4 (57.14%)

0.8Overweight 2 (50.00%) 2 (28.57%)
Underweight 1 (25.00%) 1 (14.29%)

1n (%)

2Welch Two Sample t-test; Fisher's exact test

Tab. 2. Demography of the patients 
suffering IOCA as per surgery type, n=11
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We also analysed data without a 5-year-old kid as the age group is 
entirely different and it can skew the data. 

We also analysed the various causes of intraoperative cardiac arrest.

Emergency cases had higher heart rate compared to non-
emergency surgeries.

Emergency cases had lower systolic blood pressure compared to 
non-emergency surgeries.

Emergency cases had lower diastolic blood pressure compared to 
non-emergency surgeries. 

7 were non-emergency cases and 4 were emergency cases. 

Characteristic N=11
Hemoglobin Mean (SD) 11.38 (1.87)

TLC Mean (SD) 7,345.45 (3,490.38)
Platelets Mean (SD) 357,636.36 (271,985.39)

Serum Sodium Mean (SD) 136.64 (4.13)
Serum Potassium Mean (SD) 4.22 (0.43)

Creatinine Mean (SD) 23.00 (11.20)
BUN Mean (SD) 0.80 (0.18)

Heart Rate Mean (SD) 99.09 (17.25)

SBP
Mean (SD) 115.10 (19.78)

Not recorded 1

DBP
Mean (SD) 74.90 (10.75)

Not recorded 1

Tab. 3. Clinical variables of the patients 
suffering IOCA, n=11

Tab. 4. Clinical variables of the patients as 
per type of surgery suffering IOCA, n=11

Characteristic Emergency, N=4 Non-emergency, N=7 p-value1

Hemoglobin Mean (SD) 10.20 (1.54) 12.06 (1.79) 0.11
TLC Mean (SD) 6,075.00 (4,448.50) 8,071.43 (2,952.80) 0.5

Platelets Mean (SD) 349,500.00 (307,367.86) 362,285.71 (275,656.62) >0.9
Serum Sodium Mean (SD) 138.00 (4.55) 135.86 (4.02) 0.5

Serum Potassium Mean (SD) 4.12 (0.64) 4.27 (0.30) 0.7
Creatinine Mean (SD) 25.00 (13.54) 21.86 (10.64) 0.7

BUN Mean (SD) 0.90 (0.20) 0.74 (0.16) 0.2
Heart Rate Mean (SD) 117.50 (5.00) 88.57 (11.34) <0.001

SBP
Mean (SD) 100.00 (8.16) 125.17 (18.98)

0.023
Not recorded 0 1

DBP
Mean (SD) 67.50 (5.00) 79.83 (10.96)

0.045
Not recorded 0 1

Ejection Fraction Mean (SD) 61.00 (1.15) 61.57 (1.81) 0.5
1Welch Two Sample t-test

Tab. 5.  Other clinical parameters of the 
patients suffering IOCA, n=11

Characteristic Emergency, N=41 Non-emergency, N= 7 p-value2

Co-morbidities
Absent 2 (50.00%) 3 (42.86%)

>0.9
Present 2 (50.00%) 4 (57.14%)

Chemotherapy taken 2 (50.00%) 3 (42.86%) >0.9
Intraoperative bleeding 1 (25.00%) 4 (57.14%) 0.5

1n (%)
2Fisher's exact test

Characteristic N=101

Age (years) Mean (SD) 51.40 (7.17)

Sex
Female 6 (60.00%)
Male 4 (40.00%)

ASA status

I 5 (50.00%)
II 2 (20.00%)
III 1 (10.00%)
IV 1 (10.00%)
V 1 (10.00%)

Height (m) Mean (SD) 1.54 (0.06)
Weight (kg) Mean (SD) 53.90 (10.71)

BMI Mean (SD) 22.71 (3.54)

BMI categories
Healthy weight 5 (50.00%)

Overweight 4 (40.00%)
Underweight 1 (10.00%)

Type of Surgery
Emergency 3 (30.00%)

Non-emergency 7 (70.00%)
1n (%)

Tab. 6. Demographic data of 10 patients 
who had intraoperative cardiac arrest 
excluding 5-year-old kid
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Characteristic Emergency, N=31 Non-emergency, N=71 p-value2

Age (years) Mean (SD) 58.67 (1.15) 48.29 (6.24) 0.004

Sex
Female 2 (66.67%) 4 (57.14%)

>0.9
Male 1 (33.33%) 3 (42.86%)

ASA status

I 1 (33.33%) 4 (57.14%)

0.8
II 1 (33.33%) 1 (14.29%)
III 0 (0.00%) 1 (14.29%)
IV 1 (33.33%) 0 (0.00%)
V 0 (0.00%) 1 (14.29%)

Height (m) Mean (SD) 1.54 (0.09) 1.53 (0.05) >0.9
Weight (kg) Mean (SD) 57.00 (14.73) 52.57 (9.64) 0.7

BMI Mean (SD) 23.72 (3.69) 22.27 (3.68) 0.6

BMI categories
Healthy weight 1 (33.33%) 4 (57.14%)

0.7Overweight 2 (66.67%) 2 (28.57%)
Underweight 0 (0.00%) 1 (14.29%)

1n (%)
2Welch Two Sample t-test; Fisher's exact test

Tab. 7. Demography of the patients suffering 
IOCA as per surgery type excluding 5-year-old 
kid, n=10

Tab. 8. Clinical variables of the patients 
suffering IOCA excluding 5-year-old kid, n=10

Characteristic N=10
Hemoglobin Mean (SD) 11.62 (1.79)

TLC Mean (SD) 6,910.00 (3,349.44)
Platelets Mean (SD) 313,800.00 (242,299.54)

Serum Sodium Mean (SD) 136.90 (4.25)
Serum Potassium Mean (SD) 4.15 (0.38)

Creatinine Mean (SD) 23.30 (11.76)
BUN Mean (SD) 0.80 (0.19)

Heart Rate Mean (SD) 97.00 (16.65)

SBP
Mean (SD) 116.78 (20.21)

Not recorded 1

DBP
Mean (SD) 75.44 (11.26)

Not recorded 1

Characteristic Emergency, N=3 Non-emergency, N=7 p-value1

Serum Sodium Mean (SD) 139.33 (4.51) 135.86 (4.02) 0.3
Serum Potassium Mean (SD) 3.87 (0.47) 4.27 (0.30) 0.3

BUN Mean (SD) 0.93 (0.23) 0.74 (0.16) 0.3
Heart Rate Mean (SD) 116.67 (5.77) 88.57 (11.34) 0.001

SBP
Mean (SD) 100.00 (10.00) 125.17 (18.98)

0.036
Not recorded 0 1

DBP Mean (SD) 66.67 (5.77) 79.83 (10.96)
0.051

Not recorded 0 1
TLC Mean (SD) 4,200.00 (2,930.87) 8,071.43 (2,952.80) 0.13

Platelets Mean (SD) 200,666.67 (93,831.41) 362,285.71 (275,656.62) 0.2
Hemoglobin Mean (SD) 10.60 (1.61) 12.06 (1.79) 0.3

Ejection Fraction Mean (SD) 61.33 (1.15) 61.57 (1.81) 0.8

Tab. 10. Other clinical parameters of the 
patients suffering IOCA excluding 5-year-old 
kid, n=10

Characteristic Emergency, N=31 Non-emergency, N=71 p-value2

Co-morbidities Present 3 (100.00%) 7 (100.00%)
Chemotherapy taken 2 (66.67%) 3 (42.86%) >0.9

Intraoperative bleeding 1 (33.33%) 4 (57.14%) >0.9

Number Group Incidence rate 95% CI
1 Total cases 11 0.13 0.065, 0.23
2 Emergency cases 4 0.47 0.12, 1.21
3 Non-emergency cases 7 0.83 0.33, 1.71

Tab. 11. Incidence rates of IOCA in 
groups

Tab. 12. Different causes of 
intraoperative cardiac arrest in our 
patients

Characteristic (Cause of IOCA) N=111

Acidosis 1 (9.09%)
Bleeding 3 (27.27%)

Bleeding, Hyperkalemia, Acidosis 1 (9.09%)
Mechanical irritation of here, SA nodal dysfunction 1 (9.09%)

MI 3 (27.27%)
Sepsis 1 (9.09%)

Sepsis, VAP, Hemorrhage, DIC 1 (9.09%)
1n(%)

Tab. 9. Clincal variables of the patients 
suffering IOCA excluding 5-year-old 
kid,n=10  
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Fig. 1. Different causes of intraoperative cardiac arrest in our 11 patients

Tab. 13. Diagnosis of 
our patients who had 
intraoperative arrest

Diagnosis
CA Bladder 2 (18.18%)

CA Esophagus 2 (18.18%)
CA Mouth 2 (18.18%)
CA Ovary 2 (18.18%)

CA Rectum 2 (18.18%)
CA Stomach 1 (9.09%)

Ewings Sarcoma 1 (9.09%)
SCC Foot 1 (9.09%)

Fig. 6. Fequency of sex of these 11 patients who had intraoperative 
cardiac arrest; 7 were female patients and 4 were male patients.

Fig. 2. Diagnosis of these 11 patients who had intraoperative cardiac 
arrest

Fig. 3. Difference in heart rates between emergency and non-emergency 
surgery cases

Fig. 5. Difference in diastolic blood pressure in emergency and non-
emergency cases

Fig. 7. Frequency of emergency and non-emergency cases

DISCUSSION 

Peri Operative Cardiac Arrest (POCA)is a complication 
associated with high morbidity and mortality [5-10]. Optimal 
outcome depends on knowledge of the patient’s comorbidities 
and underlying pathophysiology, recognition of predisposing 
factors, early detection, aggressive resuscitation, and intensive post 
resuscitation care. 

Data obtained between 2010 and 2013 by the National 
Anaesthesia Clinical Outcomes Registry demonstrate that 
intraoperative cardiac arrests occur in 5.6 per 10,000 patients, 
with an associated mortality of 58.4% [11]. A more recent study 
evaluated ICD-10 codes for OR procedures in 2016 [12]. They 
estimated an incidence of 5.7 per 10,000 cases with an in-hospital 
mortality of 35.7%. Another study in Chile used hospital registry 
data to show that POCA occurred in 4.4 per 10,000 patients [13].

A study from Thailand found that actively bleeding patients 
with uncontrolled hemodynamic shock had a high mortality rate 
[14]. Siriphuwanun et al. demonstrated that shock prior to 
cardiac arrest yielded a 6 times higher mortality rate [15].

In patients who required continuous intraoperative infusion of 
vasopressors before arrest, immediate survival and hospital 
survival were 28.8% and 13.7%, respectively, which were 
significantly lower than patients with stable circulation [16].

Fig. 4. Difference in systolic blood pressure in emergency and non-
emergency surgery cases
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There are some limitations in our study. We could not predict 
whether duration and type of surgery has any role on intraoperative 
cardiac arrest as different types of surgery were taken in this study.

Age of patients were also different as one was five-year-old kid so 
it can skew the data. Odds ratio could not be calculated because of 
lack of comprehensive data on non-cardiac arrest patients.

CONCLUSION 

Higher values of heart rate and lower values of systolic and 
diastolic blood pressure indicate their clear role in incidence of 

IOCA in onco-patients. 

These clinical markers can be further evaluated for risk analysis 
and safer operative measures.
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