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Abstract

Background: Intra-operative arrhythmia is a common and potentially serious complication
during general anesthesia, ranging from benign rhythms to life-threatening events. Its occurrence
is influenced by a complex interplay of patient-related, anesthesia-related, and surgical factors.
While international data exists, there is a significant lack of context-specific evidence on its
incidence and associated factors within the Ethiopian healthcare setting and to fill the existing

knowledge gap to for optimizing intraoperative management practice.

Objective: to determine the incidence and identify the factors associated with intraoperative
arrhythmia in patients undergoing general anesthesia at Tibebe Ghion Specialized Hospital,

Northwest Ethiopia.

Methods: A hospital-based prospective cohort study was conducted from September 1, 2025, to
January 30, 2025. A sample of 165 patients undergoing general anesthesia with standard
monitoring, including continuous electrocardiogram (ECG), was selected using consecutive
sampling. Data on socio-demographics, co morbidities, preoperative status, anesthesia details,
and surgical factors was collected using a structured checklist. The primary outcome was the
incidence of any intraoperative arrhythmia. Data was analysed using SPSS version 27; binary
and multivariable logistic regression was employed to identify factors significantly associated
with arrhythmias at a p-value < 0.05.

Results: In this cohort, approximately one in five patients (19.4%) experienced intraoperative

arrhythmia, while the majority (80.6%) did not. Multivariable binary logistic regression analysis

demonstrated that worsening of American Society of Anesthesiologist (ASA) status (OR 0.021,
p =0.001, 95% CI1 0.002 — 0.19 ) and

Prolonged surgical duration (OR 0.130, p <0.001,95% CI 0.046 — 0.370 ) were associated with
significantly increased risk of arrhythmia.

Conclusion and Recommendation: Arrhythmias can occur anytime during the procedure hence
Comprehensive preoperative evaluation, prompt recognition and response to arrhythmic events

and interdisciplinary collaboration throughout the perioperative period is essential. in this study



patients with higher or worsening ASA class are at greater risk so that anticipate arrhythmias
instead of reacting to emergencies, ensure functioning monitoring equipment before induction
and prepare anti-arrhythmic medications is important.

Keywords: Intraoperative Arrhythmia, General Anesthesia, Incidence, Associated Factors,

Bahir Dar, Ethiopia.
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1. Introduction

1.1. Background

Arrhythmia is abnormal heart rhythm that occurs when electrical signals that control the heart
pumping action are disrupted. Some arrhythmias are harmless and cause no symptoms, while
other can lead to life-threatening complication like cardiac arrest.Intraoperative arrhythmia is
abnormal heart rhythm that occurs during surgery and common potentially serious
complication in patients receiving general anesthesia They may arise from a mix of patient-
related factors, anesthesia-related factors, surgical factors and perioperative physiological
changes. Because several of these causes are modifiable, identifying the incidence and
associated factors is important for improving perioperative safety. (1)Atrial fibrillation (AF)
is benign and transient in most cases but has been associated with prolonged hospitalization,

increased costs, increased morbidity, and even death (2)

Reported incidence of intraoperative arrhythmias varies widely in the literature depending on
the population studied, the monitoring used, definitions applied and the type and duration of
surgery. Even brief or transient intraoperative arrhythmias can increase postoperative
morbidity (myocardial ischemia, prolonged ICU stay), extend hospital length of stay, and

occasionally contribute to mortality.(3)

New-onset intraoperative arrhythmia, which most atrial fibrillation (AF), is a frequent
complication in patients undergoing visceral surgery of the upper gastrointestinal tract. Its

relevance for patients' outcomes is unknown(4)

Despite the clinical importance, locally relevant data are often limited. In many low- and
middle-income settings there are fewer prospective studies quantifying the true incidence and
risk profile of intraoperative arrhythmias during general anesthesia. Differences in patient
demographics, prevalence of untreated cardiovascular disease, perioperative monitoring
resources, anesthesia techniques, and perioperative protocols can substantially change both
the frequency and the main drivers of arrhythmia in these contexts. This gap makes it difficult
to create targeted prevention strategies, risk stratification tools, or locally applicable
guidelines.Atrial fibrillation (AF) occurs in 16-30% of patients after cardiac and thoracic

surgery and can lead to serious complications like hypo perfusion of vital organs, pulmonary



edema, and myocardial infarction(e evidence on risk factors and complications associated

with perioperative AF after non-cardiothoracic surgery is limited. (3)

A study that measures the incidence and investigates associated factors in your target surgical
population will therefore address several needs: it will quantify the burden of intraoperative
arrhythmia in the local setting, identify high-risk groups and modifiable risk factors (for
example electrolyte abnormalities, anesthetic choice, or inadequate monitoring), and provide

evidence to inform perioperative management and resource allocation.(5)

understanding the incidence and determinants of intraoperative arrhythmias among patients
undergoing general anesthesia is essential to reduce perioperative cardiac complications and
improve outcomes(6). This proposal aims to prospectively documenting how often
arrhythmias occur during general anesthesia and rigorously assessing which patient,

anesthesia, and surgical factors are associated with their occurrence in the local context

1.2 Statement of the Problem

Intraoperative arrhythmia are common complications during general anesthesia and can range
from benign, transient events to life threating conditions that compromise patient safety (6).
Despite advance in anesthetic technique and monitoring, arrhythmias continue to occur with
varying frequency contributing to perioperative morbidity and in some cases mortality (7).
The occurrence of arrhythmias during surgery is influenced by multiple factors including
patient related characteristics (such as age, co morbid cardiovascular disease, and electrolyte
disturbance), anesthetic agents and the type and duration of surgical procedure (8).

While international studies have reported variable incidence and risk factors, there is limited
context specific data in many regions of Ethiopia. but recent Addis Ababa University thesis
reported state that approximately 11 % of adult surgical patients developed intraoperative
arrhythmias under general anesthesia.. Aesthesiologist and perioperative teams may
underestimate the magnitude of the problem or fail to recognize preventable risk factors
leading to inadequate preparedness and management .this knowledge gap highlights the need
to investigate the incidence and associated factors of intraoperative arrhythmias in patients
undergoing general anesthesia in order to improve perioperative risk stratification ,enhance

patient safety and guide clinical decision making .



1.3 Justification of the study

Intraoperative arrhythmias are among the most frequently encounterd cardiovascular
complications during general anesthesia. despite the clinical importance of this problem, data
on the true incidence and predictors of intraoperative arrhythmia remain inconsistent and
highly variable across the literature. Most existing studies are from high income countries. In
many low- and middle-income countries, including Africa. Perioperative monitoring capacity
and anesthesia practices differ, which may alter both the occurrence and detection of
arrhythmias. for clinician it will determining the local incidence, identifying modifiable and
non-modifiable risk factors, Improving preoperative risk stratification and enhancing
intraoperative vigilance and monitoring strategies.

For hospital and police makers, quantify the burden, identify gaps and improve institutional
protocols and clinical pathways. as well provide baseline epidemiological data , identify
knowledge gaps, requiring further investigation. It also serve as a foundation for
interventional or multicenter studies , support meta-analyses and systematic reviews

encourage research on preventive and management strategies.

1.4Significance of the study

Intraoperative arrhythmia remains a clinically important perioperative complication that may
lead to hemodynamic instability, increased morbidity, prolonged hospital stay, and mortality.
Despite advances in monitoring and anesthetic techniques, its occurrence continues to
challenge perioperative care, particularly in resource-limited settings where evidence is
scarce. For anesthesia practice, it provides evidence that directly informs anesthetic risk
assessment, technique selection, intraoperative monitoring and complication prevention.

Ultimately, it supports safer anesthesia care and improved surgical outcomes.



2. Literature review

2.1 Incidence of Intraoperative Arrythmia

A prospective, observational study done at Kelambakkam, India examining the incidence of
Intraoperative arrhythmias in patients undergoing non-cardiac surgeries under general
anesthesia, arrhythmias were observed in 70 out of 80 patients (87.5%).(7)

Similarly, a case control study done in Serbia who underwent elective non-cardiovascular,
Non-thoracic surgery under general inhalation anesthesia involving 147 general surgeries

patients found that 57 (39%) patients had at least one episode of intra-operative
arrhythmia.(8)

comprehensive literature search was conducted in between 2010 and 2024 in united state,
revealed an overall incidence of cardiac complications of 2.8% (95% CI = 2.1%-3.5%) in
elective surgeries and 5.4% (95% CI = 4.0%-6.8%) in urgent surgeries(9).

Multicenter Observational Study in England was done in 2018/03/13 , out of 343 patients of
whom 164 (47.8%) were hypertensive, Intra-operative tachycardia (heart rate> 100
beats.min(-1) ) occurred in 126 (38.9%) patients, of whom 61 (48.4%) were
hypertensive(10).

A retrospective study done in China, intraoperative atrial fibrillation during thoracoscopic
lung surgery reported an incidence of 1.2%.(11)

A prospective study done at Tikur Anbesa specialised hospital shows Intraoperative
Arrhythmias are frequent, with nearly 11% of patients experiencing abnormal heart rates or
rhythms during general anesthesia.(12)

retrospectively analysed 950 adult patients who underwent elective surgery with volatile
induction using sevoflurane between May and December 2015,Arrhythmia was observed in
164 (17.3%) of 950 adult patients. The most frequently observed arrhythmia was sinus
tachycardia (heart rate > 120 bpm) (77 patients, 47.0%)(13).

Institutional-based multi-center cross-sectional study was conducted on 304 geriatric patients
at governmental hospitals in the southern region of Ethiopia, from 20 March 2022 to 25

August 2022show prevalence of intraoperative cardiac complications was 24.3%(14).



2.2 Factors for Intraoperative Arrythmia
2.2.1 Anesthesia Related

Serious intraoperative problems — a five-year review of 83,844. Anesthetics serious problems
were recorded in 315 cases out of 83,844 (0.4%). Anesthesia was considered the major
contributing factor in 111 cases. Arrhythmia, hypotension, difficult intubation, difficult
emergence from general anesthesia, and allergic reactions, were the dominating problems.
Twenty-six anesthesia related problems resulted in changes in level of postoperative care, and
one patient later died in the intensive care unit after anaphylactic shock. Eighty-two problems

could have been prevented by simple strategies.(4)

case-control study in Bosnia,2012 Synergistic effects on intra-operative arrhythmias were
found for history of cardiac arrhythmias and history and use of propofol for induction of

anesthesia(15).

2.2.2 Patient Related

The overall prevalence of intra-operative cardiac complications was 24.3%. From factors
that affect was age > 85 years (AOR = 6.01, Cl = 5.12-12.21) factors significantly associated

with intra-operative cardiac complications.(14)

Geriatric patients with decreased vascular self-regulation ability are prone to blood pressure

fluctuations and hypotension.(16)

Prospective observational study was employed at Hawassa University Comprehensive
Specialized Hospital (HUCSH) by using a systematic random sampling technique in Pediatric
surgical patients less than 6 years old were included in the study; prevalence of bradycardia
among 205 pediatric patients included in this study was 19.5%. In those less than 6 years old
who have Preoperative risk of hypoxia, opioids premedication, inhalational induction
(halothane), difficult intubation, intraoperative complications, and significant surgical blood

loss were independently associated with bradycardia.(17)



2.2.3 Surgical Factors
A retrospective study done in China, intraoperative atrial fibrillation during thoracoscopic
lung surgery reported an incidence of 1.2%.(11)

Medical records of 10,638 patients who underwent lung operations from January 1, 2006, to
May 20, 2011, at the Shanghai Chest Hospital were reviewed; the overall incidence of
intraoperative AF was 3.27% (346 of 10,563). Multivariable logistic analysis identified
increasing age, male sex, lung cancer, general anesthesia plus paravertebral block, open
operation, resection of one or more lobes, and increased operation time as risk factors of
intraoperative AF. In 40.73% of patients, intraoperative AF occurred during lymph node
dissection.,(2)

Records of 427 patients who underwenttransthoracic esophagectomy between 2001 and 2005
in Sungkyunkwan university ,Seoul Korea ,the incidence of intraoperative arrhythmia was
17.1%(n=73) and type of arrhythmia include all ectopic AF and VF37.2% (27) OF

intraoperative arrythmias reoccurred within three days. (18)

A case reportintra-operative sudden arrhythmias in cervical spine surgery adjacent to the
stellate ganglion wasassociated with cardiac arrhythmias in the surgical site should be

identified duringcervical spine surgery (19)

The overall prevalence of intraoperative cardiac complications was 24.3%. From those
anesthesia time > 3 hour (AOR =2.27, Cl = 2.0.2-18.25) was significantly associated with

intra-operative cardiac complications.(14)

The study enrolled 2920 patients, with a AF incidence of 5.2% (95% CI 4.4%-6.0%). In the
logistic regression analyses, male sex (OR=1.496, 95% CI 1.056-2.129, P=0.024), left atrial
anteroposterior dimension (LAD) =40 mm (OR=2.154, 95% CIl 1.235-3.578, P=0.004),
hypertension (HTN) without regular treatment (OR=2.044, 95% CI 0.961-3.921, P=0.044), a
history of hyperthyroidism (OR=4.443, 95% CI 0.947-15.306, P=0.030), surgery of the left
upper lobe (compared to other lung lobes) (OR=1.625, 95% CI 1.139-2.297, P=0.007),
postoperative high blood glucose (BG) (OR=2.482, 95% CI 0.912-5.688, P=0.048), and the
time of chest tube removal (per day postoperatively) (OR=1.116, 95% CI 1.038-1.195,
P=0.002) were found to be significantly associated with AF. The area under the ROC curve
was 0.707 (95% CI 0.519-0.799). 86.9% patients were successfully converted to sinus
rhythm. Compared with the non-AF group, the AF group had significantly greater risks of



prolonged air leakage, postoperative acute coronary syndrome, longer ICU stays, and longer
hospital stay (20)



3. Conceptual frame work

Sociodemographic
Characteristics
Age

Patient clinical
condition
Coexisting disease
ASA status
Preoperative HR
and BP
Preop.electrolyte

Sex

Intra operative
Arrhythmia

Procedure
related factor
Types of surgery

Intraoperative
condition and the
event

Types of anesthesia
Duration of surgery
Duration of
anesthesia

Urgency of the
surgery

Figure 1: Conceptual framework for incidence and associated factors of
intraoperative arrhythmia in patients operated under general anesthesia at
Tibebe Ghion specialized hospital, North West Ethiopia from September
1/2025 to January 30/2026 G.C.



3. Objectives
3.1 General objective

e To assess the incidence and associated factors of intraoperative arrhythmia among
patients undergoing general anesthesia, at Tibebe Ghion Specialized Hospital, North
West Ethiopia, fromSptember1/2025-january 30/2026.

3.2 Specific objectives

= To determine the incidence of intraoperative arrhythmia in adult patients undergoing
general anesthesia, at Tibebe Ghion Specialized Hospital.

e To identify associated factors for intraoperative arrhythmia among adult patients
undergoing general anesthesia, at Tibebe Ghion Specialized Hospital.



4. Methodology

4.1 Study design

A hospital based prospective cohort was conducted in the operating theaters for adult patient
who underwent general anesthesia with standard intraoperative monitoring including
continuous ECG from Septemberl/2025-january 30/2026 at Tibebe Ghion specialized
hospital, Bahir Dar, Ethiopia.

4.2 Study area and period

Bahir Dar is the capital city of Amhara region, Ethiopia. Bahir Dar is one of the leading
tourist  destinations in  Ethiopia, with a variety of attractions in the
nearby LakeTana and Blue Nile river. The city is known for its wide avenues lined with
palm trees and a variety of colourful flowers. Bahir Dar is located at the exit of
the Abbay from Lake Tana at an altitude of 1,820 metres (5,970 ft) above sea level. The city
is located approximately 578 km north-northwest of Addis Ababa.

Bahir Dar consists a total population of in (2007) 221,991 people, of which 108,456 males
and 113,535 female females. There is one specialised, one referral and one general

government hospital.

TGSH, which is a specialized teaching hospital under the Bahir Dar University College of
Health Science and Medicine in Bahir Dar, Ethiopia. TGSH is a tertiary-level hospital
established in 2011 E.C. and serving about 5 million people. This teaching hospital has more

than 500 beds, and 2000 patients per day in both inpatient and outpatient services since 2011.

The Operating theaters at Tibebe Ghion specialized hospital has major operation room with
seven (7) operating tables, orthopaedic operation room with 2 tables. Operations are done 5
days a week as elective cases and daily for emergency cases by a various unit with specialties
and subspecialist medical doctors in anesthesiology, general surgery, neurosurgery,
cardiothoracic surgery, paediatric surgery, head and neck, orthopedic, maxillo-facial surgery,
ear, nose, throat (ENT), and gynaecological surgery. Various department residents under
specialty training in the school of medicine also provide patient care in the hospital. The

study was conducted from September 1- January 30, 2026 G.C.
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4.4 Population

Source population: All patients who underwent surgical procedures, at Tibebe Ghion

specialized hospital from September 1 — January 30, 2026 G.C.

Study population: All patients who was undergo surgical procedures under general

anesthesia with standard ASA monitor, at Tibebe Ghion specialized hospital from September
1 —January 30, 2026 G.C.

4.5. Eligibility
Inclusion criteria

e All Adult patients who were undergo general anesthesia with standard intraoperative
monitoring including continuous ECG.

Exclusion criteria

e Pre-existing persistent arrhythmia requiring active treatment on the day of surgery
e Presence of a pacemaker /ICD

e Cardiac surgery

- Day care procedure <15 minutes

e Individuals who come twice for surgery will be included once

4.6. Sample size

Sample size n= [(Za/2) *p(l-p)]/d2 Where

Z=standard normal distribution value at 95% Cl= (1.96)2
p=study done in Tikur anbesa specialized hospital, incidence of intraoperative arrhythmia: 11 %( 0.11)

d=margin of error (0.05)

11



n=sample size

p(1-p) =0.11(1-0.11)=0.0979
square Z=1.96*1.96=3.8416
multiply= 3.8416*0.0979 =0.376

d2=0.05*0.05=0.0025

divide by 0.376/0.0025 =150
N=150

Another 10% will be added for missing data intraoperatively making total n=165

4.7. Sampling technique

Consecutive sampling was used due to feasibility and accessibility of participants. However,
this method has limitations including selection bias, limited generalizability. Individuals who
come twice will be included once. unique ID number and carefully eligible checking was

done to avoid duplication.

4.8. Study Variables

Dependent variable
Intraoperative arrhythmia (Yes/No)
Independent variables
Socio-demographic factors: Age, Sex, education level

Co- morbidities: Hypertension, Diabetes, Ischemic heart disease, Heart failure, Valvular
disease, Prior stroke, CKD, COPD, Obstructive sleep apnea and thyroid disease.

Preop status: ASA class, electrolytes (k, Na, Cl, ), Hemodynamic instability
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Anesthesia factors: Induction agents and doses, Volatile vs.intravenous,

neuromuscularblockers /reversal, Opioiddoses, Nitrous oxide.

Surgical factors: Surgical specialty, Procedure category, Urgency elective

/urgency/emergency, Duration of surgery, estimated blood loss, Fluids/blood products.

4.9. Operational Definition

Anesthesia provider:

Is qualified professional primarily responsible for
administration and management of general anesthesia

during surgery.

General Anesthesia

A combination of reversible loss consciousness,

amnesia, anxiolysis, analgesia and akinesia.

Duration of surgery:

The time starting from incision to end of surgery (last
skin stitch).

Duration of anesthesia:

The time starting from administration of anesthesia to

end of administering anesthesia.

Emergency surgery:

Is when surgery/intervention should be performed

without any delay to save life or organ function

Elective surgery

the surgery isn't an emergency and can be scheduled in

advance

Intraoperative Arrhythmia

Is any disturbance in the normal rate (60-100), rhythm
occurring during the intraoperative period under general

anesthesia.

Arrhythmia type

specific category of abnormal cardiac rhythm identified
during the intraoperative period through continuous ECG

monitoring

4.10. Data collection tool and technique

Tools: structured case

report form (CRF) and electronic data capture

(REDCap/ODK) with backup of paper-based data collection, pretested on (10-20)

cases.
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Monitoring: standard ASA monitors including continuous 3 or 5 lead ECG,

NIBP/IBP, Spo2, temperature, and anesthetic agent concentration.

Primary detection from real time continuous ECG ,anesthesia record, alarms and rhythm

strips saved when feasible.

Time stamped documentation of arrhythmia episodes, type, duration, triggers, interventions,

and outcomes.

4.11. Data quality assurance

To assure data quality, pretest was done on 5% of the sample size at Tibebe Ghion specialized
hospital. Data collectors were trained for total of two days on each item included the study
tools, objective, relevance of study, right of respondents, confidentiality of information
obtained. questionnaires prepared in English. Once the data is collected and checked for
completeness, consistency and accuracy, it was sorted, categorized and summarized. Then,
the data was entered in to the computer using developed data entry, format, coded for each
category of variables and again cross check for errors. Before performing multivariable
logistic regression analysis, multicollinearity among independent variables was assessed to

ensure the stability and reliability of the regression model.

4.12. Data collection
Data processing and analysis and interpretation

Data were collected at Tibebe Ghion Specialized hospital using an interviewer-administered
semi-structured questionnaire, obtained verbal informed consent from the participant Socio-
demographic data like the patient’s age, Sex, and ASA physical status, duration of anesthesia
and surgery, type of procedure, timing of surgery, and associated coexisting illnesses was
taken from the patient chart. The Intraoperative rhythm of the heart of the participants was
measured on the day of surgery. Participants' cardiac rhythms were initially monitored in the
operating room prior to the Induction of anesthesia. during surgery, rhythm monitoring
continued and was recorded 15 minutes after induction and then at 15-minute intervals until

the end of the procedure.
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All questionnaire responses were entered, coded, and analysed using SPSS Version 27.
Binary logistic regression model was used to assess the independent effects of each
Independent variable towards the incidence of intraoperative arrhythmia Also; those variables
was fitted into a multivariable logistic regression model to identify the independent
Contribution of each variable for the incidence of intraoperative arrhythmia.P-value of less

than 0.05 and a 95% confidence interval were used to determine statistical significance.

4.14. Ethical consideration

Ethical approval was obtained from Bahir Dar, University College of Medicine and Health
science, department of anesthesiology, critical care and pain medicine with clearance
reference number 5014/2025. there was no mentioning name, medical record numbers and
other personal identifiers in data collection format to ensure confidentiality. verbal consent

also taken from all participants and no experimental interventions are introduced.

4.15. Dissemination of the study

The result of this study will be presented in the presence of Stakeholders that will be invited
on the day of thesis defence/ presentation. The findings of the research will be disseminated
to all public hospitals, BDU department of ACCPM, Amhara Health Bureau, and Ethiopian
Anesthesiologist Association (Physician anesthesia providers), Ethiopian Anesthetist
Association (Nurse Anesthesia providers), Minister of health, and ministry of education. It
will also present workshops and different seminars. Copies of the research report will also be
available in college of Medicine & health science library. Finally, the manuscript will be

submitted to peer-reviewed reputable scientific journals for possible publication.
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5. Results

5.1 Socio- demographic characteristics of the study participants

A total of 165 patients were included in this study. The mean age was 54.2 + 12.3 years, with
35 pts aged <40 years, 75 aged 40-59 years, and 55 aged =60 years. There were 90 males
and 75 females. majority of pts. are low-risk , while 20 pts. were considered high-risk.

From total only 16 had one pre-existing medical illness.

Table 1-Sociodemographic character of the study participant among
adult surgical patients TGSH, 2026

Characteristic Category N % / Mean £ SD
Age (years) 542 +12.3
Age group <40 35 21.2
40-59 75 45.5
=60 55 33.3
Sex Male 90 54.5
Female 75 45.5
ASA classification Low risk (ASA I-I1) 145 87.9
High risk (ASA 111-1V) 20 12.1
Total 165 100

Table 2-Distribution of medical illness among study participants

Medical illness status Frequency (n) Percentage (%)
No medical illness 149 90.3
Medical illness present 16 9.7
Total 165 100.0
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5.2 Anesthesia and surgical characteristics of the study participants

Among the 165 pts , 111 underwent elective surgery, while 54 underwent non-elective
surgery. from those, Gastrointestinal surgery was the most common type of surgery 51,
followed by Hepatobiliary surgery 34, and Neurosurgery 31, ENT and Endocrine procedures
accounted for 24 cases . Gynecologic and Thoracic surgeries constituted 13 and 11 cases,

respectively, while Urologic surgery was least common, occurring in 1 patient .

Table 3- Surgical characteristics of the study participants

Characteristic Category Frequency (n) Percentage (%)

Surgical urgency Elective 111 67.3
Non-elective 54 32.7

Type of surgery Gastrointestinal 51 30.9
Hepatobiliary 34 20.6
Neurosurgery 31 18.8
ENT and endocrine 24 14.5
Gynecology 13 7.9
Thoracic 11 6.7
Urology 1 0.6

Total 165 100.0

5.3 Intraoperative characteristics related to the procedure

The majority of pateints experienced intraoperative blood loss of less than 500mL 106.
Blood loss of 500-1000 mL was observed in 47 patients . Higher volumes of blood loss were
less common, with 5 patients losing 1000-1500 mL and 7 patients losing 1500-2000 mL.
most surgeries lasted between 1 and 2 hours around 80 pts, followed by procedures lasting 2—
3 hours in 51pts.Short procedures of less than one hour accounted for 6 cases . Surgeries
lasting 3—4 hours and more than 4 hours were observed in 16 and 12 patients, respectively.
Of study participants, 155 had no surgical complications, while 10 developed at least one

surgical complication. Among patients with anesthesia-related complications, all 13
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developed intraoperative arrhythmia, whereas only 19 of those without complications

experienced arrhythmia.

Table 4- Intraoperative characteristics related to the procedure

Characteristic Category Frequency (n) | Percentage (%0)
Anesthesia-related complication No complication 152 921
Any complication 13 7.9
Surgical complication status No surgical complication | 155 93.9
Surgical complication 10 6.1
Duration of surgery <1 hour 6 3.6
1 -2 hours 80 48.5
2 — 3 hours 51 30.9
3 -4 hours 16 9.7
> 4 hours 12 7.3
Total 165 100.0

5.4 Heart rate, rhythm and blood pressure characteristics of the study

participants

Of the study , most pts. (88.5%) had a normal preoperative heart rate (60-100 bpm), small

number were bradycardic (<60 bpm): 3 patients , Some were tachycardic (>100 bpm):16 pts .

most patients had normal preoperative blood pressure (87.3%). Hypertension was present in

9.1% of patients, while 3.6% were hypotensive. Overall, 12.7% of patients had abnormal

preoperative blood pressure (hypertension or hypotension), while 87.3% were normotensive.

Table 5 -Heart rate, rhythm and blood pressure characteristics of the

study participants (N = 165)

Heart rate (beats per minute) Frequency (n) Percentage (%)
40 -60 3 1.8
60 — 100 146 88.5
100 - 160 16 9.7
Total 165 100.0
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5.5Intraoperative blood loss related to the procedure

Most pts. (64.2%) experienced minimal blood loss (<500 mL). 92.7% of patients had

blood loss <1000mL. Only 7.2% of pts. had major blood loss (>1000 mL). Only 7.3%

of patients required intraoperative blood transfusion. the vast majority (92.7%) did not

receive blood products during surgery. Nearly half of surgeries (48.5%) lasted1-2

hours, 79.4% of procedures were completed within 3 hours.17.0% of surgeries lasted >3

hours, and 7.3%exceeded 4hours. Surgical complications were uncommon, occurring

in only 6.1% of cases,vast majority of patients (93.9%) had no intraoperative or

Immediate surgical complications.

Table 6- Intraoperative characteristics related to the procedure

Characteristic Category Frequency (n) Percentage (%0)
Blood loss (mL) <500 106 64.2
500 - 1000 47 28.5
1000 — 1500 5 3.0
1500 — 2000 7 4.2
Blood transfusion Yes 12 7.3
No 153 92.7
Total 165 100.0
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5.6 Incidence of intraoperative arrhythmia

In this cohort, approximately one in five patients (19.4%) experienced intraoperative

Arrhythmia, while the majority (80.6%) did not.

Figure 2-The incidence of intraoperative arrhythmia among adult surgical
patients at Tibebe Ghion Specialized hospitals, 2026.

is intraoperative arrhythmia occur

M yes
Bno
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5.7 Factors that determine intraoperative arrhythmia

Age, ASA class, preoperative heart rate and blood pressure, coexisting medical illness, blood

loss, urgency of procedure, duration of surgery, electrolyte level had association with

intraoperative anesthesia by bivariate logistic regression. In multivariable binary logistic

regression, ASA classification and duration of surgery were independent predictors of

intraoperative arrhythmia. Other variables, including age, sex, urgency, heart rate, blood loss,

and electrolyte values, were not independently associated after adjustment.

In multivariable logistic regression, ASA status change and duration of surgery were

independent predictors of intraoperative arrhythmia. Worsening ASA status (OR 0.021, p =

0.001) and prolonged surgical duration (OR 0.130, p < 0.001) were associated with

significantly increased risk of arrhythmia. The model demonstrated good discrimination

(Nagelkerke Rz = 0.709) and excellent calibration (Hosmer—Lemeshow p = 0.805).

Table 7- Factors that determine intraoperative arrhythmia

Variable COR/ (Adjusted OR)/ P-value
(95% CI | 95% CI
)

Gender 0.642 0.568 0.414
(0.296- [0.146 — 2.206]
1.394)

Age 0.953 0.958 0.063
(0.928 - [0.916 — 1.002]
0.979 )

ASA change 0.039 0.021 0.001
(0.013 - [0.002 - 0.191]
0.121)

Preoperative heart rate 0.336 0.973 [0.090 - 0.982
(0.117 - 10.494]
0.963)
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Surgical urgency 0.206 0.372 [0.095 — 0.155
14

(0.091 - 53]
0.465 )

Intraoperative blood loss 0.177 1.049 0.924
(0.090 - [0.388 — 2.836]
0.348 )

Duration of surgery 0.129 0.130 0.001
(0.066 - [0.046 — 0.370]
0.254 )

Sodium value 2.452 1.725 0.625
(1.521- [0.194 — 15.295]
3.952)

Potassium value 2.414 0.954 0.965
(1.526 - | [0.114 —7.965]
3.821)

Since the dependent variable was coded as 1 = no arrhythmia, adjusted odds ratios less than

one indicate a significantly increased likelihood of intraoperative arrhythmia

22




6. Discussion

In this cohort, approximately one in five patients (19.4%) experienced intraoperative
arrhythmia, while the majority (80.6%) did not.

The finding was higher than study done at Tikur Anbesa specialised hospital shows in which
intraoperative arrhythmias was nearly 11% of patients.(12).but lower than Kelambakkam,
India, with incidence of intraoperative arrhythmias in patients undergoing non-cardiac
surgeries were observed in 70 out of 80 patients (87.5%).(7).

Longer duration of surgery was associated with a significantly higher likelihood of
Intraoperative Arrhythmia (AOR = 0.130; 95% CI: 0.046-0.370; p < 0.001) . This event also
Supported by a study Done at the Shanghai Chest Hospital in 2011; the overall incidence of
Intraoperative AF was 3.27% (346 of 10,563) , increased operation time as risk factors of
Intraoperative AF.

Age showed a borderline association with intraoperative arrhythmia (p = 0.063), this finding
is consistent with the study done at public hospitals in the southern region of Ethiopia: a multicenter
Cross-sectional study in 2022/2023 overall prevalence of intra-operative cardiac complications
was 24.3%. From factors age > 85 years (AOR = 6.01, Cl =5.12-12.21)

was significantly associated with intra-operative cardiac complications.(14)
Anesthesia-related complications showed a strong overall association with intraoperative
Arrhythmia; evidence from five-year review of 83,844 pts, anesthetics serious problems
Were recorded in 315 cases out of 83,844 (0.4%) (4).

Intraoperative blood loss was independently associated with intraoperative arrhythmia (AOR
=0.18; 95% CI: 0.09-0.35; p < 0.001).

This study identified key perioperative factors associated with the occurrence of
Intraoperative arrhythmia among surgical patients. ASA status change and duration of
Surgery emerged as independent predictors of intraoperative arrhythmia, while several
demographic, physiological, and biochemical variables lost significance after adjustment for
confounders.

Patients with worsening ASA classification had a markedly increased risk of developing
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Arrhythmia during surgery. This finding is clinically plausible, as ASA status reflects the
overall systemic health and physiological reserve of the patient.

Another significant in this study was duration of surgery, prolonged surgical time was
Independently associated with a higher likelihood of intraoperative arrhythmia. Longer
Procedures may increase arrhythmia risk through multiple mechanisms.

Age showed a borderline association with intraoperative arrhythmia, suggesting a possible
trend toward increased risk in older patients. lack of statistical significance may be
Attributable to limited sample size or the influence of stronger predictors such as ASA
Change and surgical duration.

Variables such as gender, preoperative heart rate, urgency of surgery, intraoperative blood
loss, sodium level, and potassium level were not independently associated with arrhythmia
after adjustment. But some variables like electrolyte disturbances and blood loss may
Contribute indirectly to arrhythmia risk through hemodynamic instability or prolonged
Surgery rather than acting as independent predictors.

Discrepancy between our findings and previous studies may be explained by differences in
patient demographics, surgical case mix, anesthetic techniques, monitoring standards, and
study design. Additionally, variations in arrhythmia definitions and statistical adjustment
methods may contribute to differences in reported incidence and associated factors.
Contextual differences in healthcare resources and perioperative management practices may

further account for the observed variation.

Clinically these findings emphasize . patients with worsening or higher ASA class require
more detailed cardiovascular evaluation , optimization of comorbidities before surgery and
closer intraoperative ECG monitoring . In patient with prolonged procedures there is increase

autonomic stress, electrolyte imbalance, hypoxia risk, and catecholamine surge. this finding
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suggests: early correction of fluid and electrolyte imbalance, avoidance of prolonged

hypotension and consideration of staged procedures when possible.

For anesthesia provider , need careful selection of anesthetic agents in high-risk patients
,Strict control of oxygenation ,blood pressure ,acid base status and electrolyte . avoid
excessive sympathetic stimulation during intubation, surgical stimulation and during
emergence.

For Ethiopia the study has impact for establishing perioperative cardiac risk protocols,
improving monitoring equipment availability and train anesthesia providers for early
arrhythmia detection.
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7. Strength and Limitation
Limitation

This study has several limitations. First, its observational design limits the ability to establish
causality. Second, the sample size, particularly the number of patients with intraoperative
arrhythmia, may have reduced the power to detect weaker associations. Third, the study
relied on available clinical and laboratory data; unmeasured factors such as aesthetic
techniques, intraoperative medications, or baseline cardiac conduction abnormalities may
have influenced arrhythmia risk. due to non-probability sampling technique risk of bias and
difficult to generalize for entire population is other limitation.

Strength

This study is strengthened by the use of multivariable logistic regression, inclusion of
clinically relevant and routinely collected perioperative variables, assessment of dynamic
ASA status change and demonstration of good model calibration and explanatory power.
Complete case analysis and focus on a meaningful intraoperative outcome .most literature on
intraoperative arrhythmias comes from high-income countries and Intraoperative arrhythmia
is often reported as a secondary outcome , but this study provides valuable local evidence on
the incidence and determinants of intraoperative arrhythmias in a resource-limited setting
where data are scarce. plus identified risk factors are clinically measurable and applicable in
routine perioperative practice, which enhancing the practical significance of the findings.

This study was also hospital-based with no artificial intervention or experimental
manipulation.

8. Conclusion

The incidence of intraoperative arrhythmia in this study was 19.4%, indicating that
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arrhythmia is a frequent perioperative event in our institution. ASA status change and
prolonged surgical duration were statistically significant independent predictors. These
results emphasize that both patient-related and procedure-related factors contribute to
arrhythmia occurrence. Strengthening perioperative risk stratification and optimizing

intraoperative management may reduce arrhythmic complications.
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9. Recommendation

Clinical recommendation include: Strengthen preoperative risk assessment via
cardiovascular evaluation, optimization of co morbidities before surgery and enhanced

intraoperative monitoring with Continuous ECG monitoring for those elderly patients,pts
with comorbid illness and long-duration surgeries.

Minimize unnecessary operative delays; consider staging procedures for high-risk patients.
ensure adequate intraoperative fluid and hemodynamic management.

Develop perioperative cardiac risk stratification guidelines, establish arrhythmia

management algorithms, improve availability of monitoring equipment (important in

resource-limited settings like Ethiopia).

In patients who developed intraoperative arrhythmia, monitoring should continue in the
Postoperative period and consider HDU/ICU observation if needed.

Research Recommendations: Conduct prospective cohort studies up to postoperative
period, to assess causal relationship.

Conduct multicenter study across multiple hospitals in Ethiopia, to increase sample size for
stronger statistical power and for improving generalizability.

Future research should evaluate additional risk factor and create a perioperative arrhythmia
risk scoring system based on local data.

Over all recommendation, routine reassessment of ASA status, enhanced monitoring for high-
risk patients, and strategies to minimize surgical duration are recommended to reduce the risk
of intraoperative arrhythmia. Further prospective studies are needed to confirm these results

and guide targeted preventive interventions.
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11. Annex

11.1 Questionary
Check list to assess incidence and associated factors of intraoperative arrythmia at

TibebeGhion Specialized Hospital in septemberl- January 30,2025 Bahir Dar, Ethiopia.
Introduction and consent

Hello. My name is......................and | am student of BDR. | am conducting research
on..................TGSH. Therefore, | am going to ask you several questions about the
research, it takes between 30-35 minutes to complete. | have received permission from BDR
to conduct this study. | would very much appreciate your participation in this study. I am
assured that the interview process will not bring any harm to you. Whatever information you
provide will be kept strictly confidential, and will not be shared with anyone. Participation in
this study is voluntary, and if | should come to any question you don't want to answer, just let
me know and I will go on to the next question; or you can stop the interview at any time.

However, | hope you will participate in the study since your views are important.

1. Socio—demographic characteristics

Q1. Sex

1. Female
2. Male

Q2. Age (years) -------- year

Q3. Religion
1. Orthodox

2. Muslim
3. Others*
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Q4. ASA physical status

o g~ w Dh e

ASA |
ASA I
ASA I
ASA IV
ASAV
ASA VI

Q5. Level of education

el

No formal education
Primary education
Secondary education

College and above

Q6. Is there any coexisting medical disease?

1.

2.

Yes

No

Q7. If yes, specify the disease ------

Q8. Type of surgery

o a0~ wbdPF

Neurosurgery
Gynecology
thoracic
General surgery
ENT

Urology
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7. Obstetrics

8. Vascular surgery

9. Gastrointestinal

10. Orthopedics

11. Emergency VS urgency VS elective
Q9. Type of Anesthesia (Intravenous VS Inhalational) -------
Q 10. Perioperative heart rate--------
Q 11. Preoperative blood pressure -------
Q 12. Intraoperative heart rate (measure every fifteen minute)
Q 13. Intraoperative rhythm of the heart (every fifteen minute)
I. Sinus
I1. Not Sinusrhythm

Q.14. if not sinus rhythm, what is the reason............

Q.15.hemodynamic status of a patient during arrhythmia

|. stable

Il. unstable

Q.16.other sign and symptoms of instability

I. Desaturation from baseline

I1. change in mentation

[11.sign and symptoms of myocardial ischemia

V. other
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Q.17. Amount of intraoperative blood loss in ml ----------

Q.18. Is blood transfused?

. yes

I1. No

Q .19. If yes, Amount of blood transfused in ml

. <500 ml
I1.> 500 ml

Q.20.total amount fluids administered.............. ml

Q.21. is administered fluid warmed?

Q.22. Duration of surgery in minute ------------

Q.23.Duration of anesthesia in minute -------

Q.24.Complication of surgery if any -------

Q.25. Complication of anaesthesia, if any ------

Q.26. Electrolyte value (Na,K, CA, Mg........

34



Declaration form

I'declare that this is my original work, has not been presented for this or any other university and

that all sources of materials used for this thesis have been fully acknowledged.

Name: Dr. Biniyam Megabiaw

Email-binil 985ec(ti>g mail.com

Address: Bahir Dar, college of medicine and health sciences

Approving advisors

Dr. Asfaw (MD, Anesthesiologist, Critical Care and Pain Medicine Physician)
Email: asfawnur@gmail.com

Phone number:+251910212570

Signature | A

Dr. Dabere Nigatu (Mse, Mph, assistant professor)

Email: dabenigatu@gmail.com

Phone number: 0913453579
—

Signatureﬁyq e —
— .t




Bahir Dar University
College of Medicine and Health Sciences
Institutional Review Board
Bahir Dar, Ethiopia

= 0sg
Website8-9»39 275 /058 89 99271
: Ww.bdu.edu.eUcmhs

E-mail :emhs@bdu.edu.et
Facebook: College of Medicine and Health
Sciences, Bahir Dar University. Ethiopia

Meetip
g No.: 00
Pl‘OtocO] nulni)—@é %
Date:- December 23, 2025

er: 501
Protocel g 412025
e:- assigned No: 003

THE
ARRHyT INCIDER;
CE
HMIAs | AND ASSOCIATED FACTORS OF TNTRAGPERATIVE

GHION gp PATIENTS OPE
e SR RATED UNDEF




