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Abstract  

Background: Hemodynamic instability, which is an independent predictor of long-term patient morbidity and duration of stay in the hospital. 
Multiple factors contribute to the development of intraoperative hemodynamic instability. Prevention and treatment of these factors may reduce 
patients’ hemodynamic change and its associated morbidity and mortality. This study aims to assess the incidence and associate factors of intra-
operative hemodynamic change in patients undergoing elective thoracic surgery in TASH, Menilik II referral hospital, and SPSH 2023.

Methods: The institutions-based cross-sectional study was conducted among 181 adult patients who underwent elective thoracic surgery 
at Tikur Anbessa, Menilik II Referral Hospital, and Saint Peter Specialized Hospital from January 1, 2023, to April 30/2023. A systematic random 
sampling technique was used, and quantitative data were collected through interviews and data retrieval from charts using a pre-tested 
questionnaire. Both bi-variable and multi-variable logistic regression analyses were done to evaluate the association between independent 
and dependent variables. The level of statistical significance was declared at a p-value less than 0.05. The data was entered into Info 7.2.1 and 
analyzed by SPSS version 26 software performed descriptive statistics and bivariate and multivariate logistic regression.

Result: A general of 181 patients’ information has been gathered during the observed period. The result of the study found that 74 (40.8%) 
patients, had intraoperative hypotension with 95%CI:(33.6%-48%),26(14.4%), hypertension,95% CI (9.6%-20%),30(16.6%), tachycardia, with 
95%CI:(11.2%-23%) and,26(14.4%), patients-developed-intra-operative-bradycardia respectively. Intraoperative blood loss was statistically 
associated with intraoperative hypotension, [AOR = 9.58, 95% CI (2.57-35.8)], (p=0.001). The pre-existing co-morbidity associated with intra-
operative hypertension, [AOR = 5.48, 95% CI:(0.91-9.1)] (P=0.001). The age and the duration of surgery were significantly associated with 
intra-operative tachycardia (AOR=2.6;95%CI (1s.04-6.5)(P=0.042). The type of procedure-pneumonectomy was strongly associated with intra-
operative bradycardia (AOR=2.55,95%CI (0.310-20.96), (P=0.012).

Conclusion: The prevalence of hemodynamic change is higher during the intra-operative period. Blood loss, Age, type of procedure, pre-
existing co-morbidity, and duration of surgery were identified as predictive factors.

Keywords:  

Abbreviations: ASA: American Society of Anaesthesiology; ABL: Allowable Blood Lose; IOH: Intra-Operative Hypo/Hypertension, IOB: Intra-
operative Bradycardia; MAP: Mean Air Way Pressure; PEEPs: Positive End Expiratory Pressure; SPSS: Statistical Package for Social Science; SBP: 
Systolic Blood Pressure; TASH: Tikur Anbessa Specialized Hospital; TEA: Thoracic Epidural Anaesthesia and TV Tidal volume.

Introduction

Thoracic surgery is a field of medicine that deals with 
the diagnosis and surgical treatment of inside the chest [1]. 
Thoracic surgery is an independent risk factor for perioperative 
complications, especially in patients with common- morbidities 
before surgery [2,3]. A thorough careful preoperative evaluation,  

 
smoking cessation, selection of the appropriate surgical procedure, 
and routine pre- and postoperative physiotherapy, can reduce 
mortality and major morbidity after lung resection [4-6]. The 
type of lung resection, either a lobectomy or a pneumonectomy 
influences resultant hemodynamic changes. Compared to 
preoperative values, both surgical approaches influence 
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hemodynamics by increasing heart rate, mean pulmonary artery 
pressure, pulmonary capillary wedge pressure, and pulmonary 
vascular resistance as well as decreasing right ventricular ejection 
fraction [7,8].

The term hemodynamic refers to a physiological system 
concerned with the motion of blood inside the body. Hemodynamic 
balance calls for sufficient blood or fluid inside the body for the 
coronary heart to acquire and pump, ok strain from the heart to 
work in opposition to the systemic vascular resistance to transport 
the blood around the frame, and an efficaciously running pump to 
transport the obtained blood [9,10]. Several risk factors predict 
intra-operative hemodynamic instability. Risks can be patient, 
anaesthesia or surgery related. Age, history of medication, 
ASA physical status, and chronic disease are common patient 
related factors. Aesthetics, and other drugs, are anaesthesia-
related factors. Intraoperative blood loss, surgeon expertise, 
operation type, and urgency may all influence the occurrence 
of intra-operative hemodynamic instability. Cardio-respiratory 
adverse events, and intra-operative pain may all play a role in the 
development of hemodynamic instability [11,12].

High prevalence of thoracic- surgical patients hemodynamic 
change even in developed countries, 58.3%,76.76. %, and 
43.5%hypotension, hypertension, both hypotension and 
hypertension and 65% experienced changes in heart rate from the 
normal range [13]. respectively [14]. The intraoperative blood loss 
Age, smoking history, preoperative co-morbidity, coronary heart 
disease, anaesthetic agents use, and ASA status of a patients were 
identified as predictive factors [15]. There are different definitions 
given to intraoperative hypotension and hypertension during 
surgery with incidences and complications varying accordingly 
[16,17]. Evidence shows that: the definition of intraoperative 
hyper−/hypotension varied widely in the literature. In generally 
accepted that SBP > 160 mm-Hg during surgery is defined as intra- 
operative hypertension, and SBP < 80 mm-Hg as hypotension. 
Applying an absolute mean arterial pressure threshold of 65 mm 
Hg yielded an incidence of hypotension,65% for a greater than or 
equal to 1-min exposure, 49% for a greater than or equal to 5-min 
exposure, and 31% for a greater than or equal to 10-min exposure 
Respectively [18].

The main causes of vasovagal syncope, which is loss of 
consciousness because of inadequate blood flow to the brain 
and a mortality rate of 5–10%, are due to bradycardia and 
hypotension [19]. Evidence currently available suggests that MAP 
below 60 mm Hg sustained for 5 Min or more may be related 
to organ dysfunction and higher mortality [20]. Hemodynamic 
change is one of the peris- operative complications during t 
surgery the reviewer agree that: Surgical massive haemorrhage 
(22%,) was a significant cause of mortality another possible 
risk factor developed was preoperative Heart rate (<60 beats/
Min), preoperative hypotension, Elderly, preoperative renin-
Angiotensin blockade Revised cardiac risk index (>3points), and 
Type of surgery. Although other research discovered that exact 

mechanisms of how intraoperative hemodynamic change affects 
long-term survival are yet unknown. Intraoperative hemodynamic 
change occurs despite frequent or even continuous intraoperative 
hemodynamic monitoring, Avoiding is a physiologic complex 
challenge for anesthesiologists.

Evidence currently available suggests that MAP below 60 
mm Hg sustained for 5 Min or more may be related with organ 
dysfunction and higher mortality. Interestingly, a recent study 
showed that individualized intraoperative hemodynamic 
instability intervention reduced systemic- inflammatory response 
syndrome and organ dysfunction after surgery, although its long-
term impact on surgical outcome has not been reported yet.

Methods and Materials

Study Design and Setting

The institutional-based cross-sectional study was conducted 
in three public specialized hospitals from January1 to April 30, 
2023. The three hospitals were chosen for this study because 
they are the only government hospitals in Addis Ababa in which 
thoracic surgery is performed. Tikur Anbessa specialized Hospital 
(TASH), located in Addis Ababa which is the capital city of Ethiopia 
and the largest referral hospital. It offers diagnosis and treatment 
for approximately 370,000- 400,000 patients yearly, with nearly 
8000 surgeries performed annually with 14 operation rooms. 
from these two operation tables in which thoracic procedure 
was performed and around 350 thoracic cases operated annually. 
Menilik II Referral Hospital is Established in 1909 after which 
Russia ties to Ethiopia after the Italian invasion in 1896. Today 
Menilik Hospital is operated by Addis Ababa Health bureau and 
has 6 major operating theatres. Approximately 230 thoracic 
surgeries are performed annually. Saint peter specialized hospital, 
one of the government hospitals in Addis Ababa, has five operation 
tables, from this one operation table in which the thoracic surgery 
is performed. Approximately 210 thoracic procedures were 
performed annually.

Population

All adult patients who underwent elective surgery were the 
source population and all eligible adult patients who fulfilled the 
inclusion criteria during the data collection period were the study 
population. During preoperative period, Patients with ASA Status 
>IV, those Patient who refused to give consent and patients with 
history of dementia were excluded from the study.

Sample Size Determination and Sampling Technique

The sample size was determined using the single population 
proportion method for the first objective, which is the magnitude 
of intraoperative hemodynamic change during elective thoracic 
surgery. Since no related study was found in Ethiopia or Africa, P = 
0.5 was used for calculation to get the maximum sample size, 95% 
level of significance, 5% margin of error, and 10% for incomplete 
or as contingency data was used as parameters. Population 
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correction used since the source population is<10,000. Situational 
analysis of thoracic surgeries was done 3 months before the start 
of the study and an average of 60 procedures is done per month.

The sample size is calculated as follows: 
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n=384

Since the size of the population is less than 10,000 this study 
uses a correction formula as follows

Corrected Sample Size= nXN
n N+

N = the total number of surgical patients who are undergoing 
surgery by general Anaesthesia which is 300.

The sample size was 168 and, adding 10% for non-response 
rate, the final sample was 185.

A systematic random sampling method was used. Potential 
study subjects were all eligible patients scheduled for elective 
thoracic surgery and their names were selected and included in 
the surgery list. A list of all adult patients scheduled for thoracic 
surgery was collected from the theatre lists and submitted to the 
operating theatre a day prior to the scheduled surgical procedures. 
After Situational analysis was done for 3 months before the start 
of the study, an average of 330 elective surgery cases (200 in TASH 
and 75 in Menilik referral hospital 55 saint peters specialized 
hospital) are found to be done in three months in three hospitals. 
After proportional allocation, 112 study subjects from TASH and 
42 Study subject from Menilik referral and 31 cases from SPSH 
were taken.

K was determined using the formula: K=N/n, where n = total 
sample size and N = population. Therefore, the sampling interval 
was two and the first study participant (random start) was 
selected using a lottery method from each daily surgical schedule. 
Each day before elective surgery begins, patients are selected 
by a systematic random sampling technique from each group of 
surgical schedule. Then, every second case from the daily surgical 
procedures was included in the study during the study period. 
The intention of including them in the study, the aim and benefits 
of the study, and the data collection procedures were explained. 
A preliminary assessment of whether the patient fulfills the 
inclusion criteria was made, and those who met the inclusion 
criteria were included. This procedure was repeated on each day 
of data collection until the required sample size was attained.

Operational Definitions

American Society of Anaesthesiologists (ASA) physical status 
classification: developed by the ASA task force which classifies 
patients according to their physical status (systemic well-being 
[21].

ASA class I: normal healthy patient except for the surgical 
complaint he had.

ASA class II: a patient with a mild systemic disease without 
substantive functional limitation.

ASA class III: a patient with a severe systemic disease with 
substantive functional limitations.

ASA class IV: a patient with severe systemic disease that 
constantly threatens life. life. ASA class V: the moribund patient 
who is not expected to survive without the operation.

Baseline value: is the value taken before induction.

Hemodynamic Change: patient has experience at least one 
of the physiologic parameters including, systemic hypertension, 
hypotension, tachycardia, bradycardia, or combination [22].

o Hypotension: a decrease in ≥30% from baseline value or 
for adult SBP<80mmhg [23].

o Hypertension: adult patients an increase in ≥30% from 
base line or SBP>160mmhg [24].

o Tachycardia: an increase in heart rate, >=20% from base 
line value.

o Bradycardia: a decrease in heart rate, ≥30% from the 
baseline value.

Data Collection Tool, Method, and Procedure

Data was collected using a structured pretested questionnaire 
by data collectors from January 01 to April 30, 2023. Questions 
in the questioner include socio-demographic data, clinical 
patient characteristics, and different surgical and anesthetic 
variables. Socio-demographic and preoperative clinical data were 
extracted from the patient’s records on the morning of surgery. 
Intraoperative anaesthetic and surgical data were collected from 
the intraoperative anaesthesia charts. Data was collected by three 
trained anesthetists; this was done on the morning of surgery, 
in the intraoperative period and this continued until the desired 
number of patients is achieved. Medication, Co-morbidity, and 
medical history were extracted from patients’ medical records. 
Immediately, after the patient entered the operation room, the 
data collector records baseline blood pressure and heart rate 
before induction and records blood pressure and heart rate post-
induction. 

The air way pressure value record was taken immediately after 
securing the air way. The intra-operative blood loss, type of drug 
used, amount fluid or blood took and urine out-put, were obtained 
from an anesthesia record sheet. Airway pressure (PAP, MAP) and 
PEEP were monitored by integrated airway pressure monitors on 
the anaesthesia machines. Blood pressure was monitored using an 
automatic non-invasive blood pressure monitor and an invasive 
Arterial Blood pressure monitoring system. A pulse oximeter and 
electrocardiograph were used to measure the pulse rate.

Data Quality Assurance

To assure the quality of the data, training on the objectives and 
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relevance of the study and brief orientations on the assessment 
tools were provided for the data collectors. The questionnaires 
were prepared in English and pretested on 5% of the study 
population. The results of the pretest weren’t included in the 
final analysis. During data collection, each question was revised 
by the investigator to be complete and appropriate. In the event 
of missed measurements during the intraoperative period, the 
electronic data stores of the monitoring equipment were recalled 
and back traced, and the data was filled.

Data Analysis

Data were coded, edited, entered, and cleaned in Epi Info 
version 7.2 before being exported to the Statistical Package 
for Social Sciences (SPSS) software version 26.0. Using SPSS 
basic descriptive statistics like frequency of preoperative 
and intraoperative factors, socio-demographic variables and 
prevalence of Hemodynamic change was done. Bivariate and 
multivariate logistic regression analyses were done to determine 
the presence of associations between dependent and independent 
variables, and the odds ratio with 95% confidence intervals was 
used to determine the degree of association between dependent 
and independent variables. The prevalence was calculated as the 
proportion of patients with intraoperative hemodynamic change 

with a 95% confidence interval. Variables with a p-value less 
than equal to 0.25 in the bivariate logistic regression analysis 
were considered for multi-variable analysis. After checking for 
multicollinearity, Ulti variable analysis was performed to adjust 
for possible con founders and come up with significant predictors. 
The statistical tests were performed at a 5% significance level. The 
results were presented by using text, tables, charts, and graphs.

Results

Socio, Democratic characteristics of patients

One hundred and eight-five patients were enrolled in the 
study. From this study subjects’ four patients’ documents with 
incomplete records were also excluded. The results presented 
were for the remaining 181 patients. The total number of male and 
female respondents was 102(56.4%),79(43.6%) respectively. The 
median age of patients was 39±12. Regarding American Society 
of Anesthesiology, most of the patients were ASA II 84(46.4%), 
ASAI was 52(28.75%), ASA III 34(18.5%) and ASA IV 11(5.97%). 
Concerning Co-morbidities, 14(7.7%) patients had hypertension, 
10 (5.5%) patients had pulmonary infection, 9(5%) had asthma 
and 14 (7.7%) had Malignancy or Cancer and 6(3.3%) had a 
history of DM (Table 1).

Table 1: Socio Democratic and Preoperative Clinical Characteristics of Patients Who Underwent Elective Thoracic Surgery at Tash, Menilik Ii 
Referral Hospital and Saint Peter Specialized Hospital 2023.

Variables Category Frequency

Gender
Male 102(56.4%)

Female 79(43.6%)

Age

Group 1. <20 24(13.3%)

Group 2. 20-59 114(63%)

Group 3. >60 43(23.75%)

ASA Status

Class 1 52(28.73%)

Class 2 84(45.6%)

Class 3 34(18.5%)

Class 4 11(5.97%)

BMI

<25 129(71.3%)

25-29 41(22.65%)

>30 11(6.1%)

Co-Existing Disease

History of Hypertension 14(7.7%)

History of Asthma 8(4.4%)

History of DM 6(3.3%)

History of Cancer 14(7.7%)

History of Pulmonary TB 10(5.512%)

Medication History(n=45)

Anti- hypertensive 14(7.7%)

Ant-TB 7(3.8%)

Chemotherapy 11(6.1%)

Anti- asthmatic 7(3.8%)

Glycemic control 6(3.2%)
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Electrolyte Imbalance

Hypokalaemia 13(7.4%)

Hyperkalemic 8(4.4%)

Hyponatremia 14(7.7%)

Hypocalemic 7(3.86%)

Anaesthetic and Surgical Characteristics of Patients 

All the (181) patients underwent their surgeries under 
General Anaesthesia with Endotracheal intubation. Intra-
operative anaesthesia was maintained with volatile anaesthesia 
with halothane and Isoflurane, and with long-acting muscle 

relaxant. The Intermittent boluses of fentanyl and Epidural 
anaesthesia technique was used for intraoperative pain for 
98(54.1%) and paravertebral or erector spinae block was used in 
31(17.13%) patients, 82(45%) patients were given both Fentanyl 
and morphine. Most of the Procedure took more than two-hour 
duration 132(72.9%), (Table 2).

Table 2: Intra-Operative Characteristics of Patients Who Underwent Elective Thoracic Surgery at Tash, Menilik Ii Refferal Hospital and SPSH.

Type-Procedure Frequency Percent

Esophagectomy 56 30.94%

Pneumonectomy 28 15.22%

Decortication 43 23.40%

Cystectomy 35 19.02%

Position-Of Patient

Supine 70 38.70%

Lateral 99 54.70%

Both (Lateral-And Supine) 12 6.60%

Anaesthesia Induction-And Maintenance Frequency Percent

Propofol 131 72.30%

Ketamine-And Propofol 45 24.86%

Thiopentone 5 2.70%

Halothane 108 59.66%

Isoflurane 73 40.33%

Duration-of Surgery Group 1. 1-2 hr 11(6.1%)

Duration-of Surgery Group 2. 2-4 hr 132(72.9%)

Duration-of Surgery Group 3. ≥4hr 38(20.65%)

Intra-Operative Blood-Pressure Value (SBP) 1. <80 mmhg 74(40.8%)

Intra-Operative Blood-Pressure Value (SBP) 2.80-160mmgh 81(44.8%)

Mean-Arterial Pressure (MAP) 3. >160mmhg 26(14.4%)

Intra-Operative Blood-Pressure Value (SBP) 1.<60mmhg 74(40.8%

Intra-Operative Blood-Pressure Value (SBP) 2.60-120mmhg 81(44.8%)

Mean-Arterial Pressure (MAP) 3.>120mmhg 26(14.4%)

Heart Value 1. <60 26(14%)

Heart Value 2.60-100 125(69%)

Heart Value 3.>100 30(16%

Invasive monitoring with the arterial catheter was used on 
69(38.1%) patients for blood pressure monitoring. The intra-
operative median systolic blood pressure of patients was 109±11. 
The lowest intraoperative median systolic blood pressure value 
was 70±9. The intraoperative median mean arterial blood pressure 

was 68±13.the lowest intraoperative median mean arterial blood 
pressure 49±7. The intra-operative median heart rate value was 
73±18.the lowest intraoperative median heart rate value was 50±7. 
Treatment of intraoperative hemodynamic change is according to 
the attending anesthetist or anesthesiologist. Noradrenaline was 
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used on 29(16%) and Adrenaline was used on 10(5.5%) patients 
for treatment-of intraoperative-hypotension inhalational agent 
and beta blocker used to treat intraoperative hypertension for 

15(8.3%) and atropine was given to 17(9.4%) patients to treat 
intraoperative bradycardia and lidocaine used to treat tachycardia 
for 11(6.1%) patients (Table 3).

Table 3: Intraoperative Characteristics of Patients Who Underwent Elective Thoracic Surgery at Tash, Menilik Ii Refferal Hospital and SPSH.

Variables Median and Interquartile Range

Fluid Given (n=181) 2.5±1.5

Urine Output (L) 0.9±0.5

Blood Loses (L) 1.5±1.9

Blood Given (Unit) 3±1

Anaesthesia Duration (Hr) 4±2

Blood pressure and heart rate variable during 
preoperative and intraoperative period

The baseline median systolic blood pressure of patients was 
119±6 and post-induction median systolic blood pressure value 
of patients were 105±40.From this value 74(40.8%) patients 
had developed intra-operative hypotension which were ≥30% 
decrease from baseline, and lowest intra-operative median 
systolic blood pressure value of patients were 70±9. From this 
post induction systolic blood pressure value 16(8.8%) patients 
decrease <30% from base line value of patients which were not 
considered as hypotension according to our operational tool.

From post-induction systolic blood pressure 26(14.4%) 
patients had developed intra-operative hypertension which 
was increased ≥30% from baseline, and highest intra-operative 
median systolic blood pressure value were 159±10.From this 
post-induction systolic blood pressure value 8(4.4%) patients 
increase <30% from base line systolic blood pressure which was 
relative threshold value to detect intra-operative hypertension. 
The baseline median heart value of patients were 74±13 and post-

induction median heart rate value of patients were 80±30.From 
this heart rate value 30(16.6%) patients had developed intra-
operative tachycardia which increased ≥20% from base line, and 
highest intra-operative median heart value was 130±25.from this 
post-induction heart rate 5(2.8%) patients increased <20% from 
baseline heart rate value, which was not fulfil our operational 
definition.

From post-induction heart rate value 26(14.4%) had 
developed intra-operative bradycardia which was increased 
≥30% from baseline, and the lowest intra-operative median heart 
rate value was 50±7.from post-induction heart rate 11(6.1%) 
patients decreased <30% from baseline heart value, which was 
relative threshold criteria to detect intra-operative bradycardia. 
Of, total 181 patients, 74(40.8%) had developed intra-operative 
hypotension,26(14.4%), hypertension, 30(16.6%), tachycardia 
and 26(14.4%) intraoperative bradycardias respectively. The 
lowest intraoperative median mean arterial blood pressure was 
49±7. The lowest intraoperative median heart rate value was 
50±7. The highest intra-operative median heart rate value was 
140±25, (Figure 1).

Figure 1: Treatment Of Intraoperative Hypotension for Patients Who Underwent Elective Thoracic Surgery at Tash, Menilikii Referral 
Hospital and Spsh.
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Associated Factors of Intra Operative Hemodynamic 
Change

Binary logistic regression analysis was conducted to see the 
association between independent variables and intraoperative 
hemodynamic change. According to bivariate analysis, presence 
of intraoperative blood loss with greater than allowable loss, 
Increasing ASA class, pre-existing co-morbidity like asthma 
was associated with an increase in the likelihood of exhibiting 
intraoperative hypotension. Patients having preexisting-co-
morbidity, like hypertension, are susceptible to hypertension. 
Duration of surgery, and age of patients was significantly associated 
with intra-operative tachycardia. Patients having pre-existing 
co-morbidity like hypertension, susceptible to intra-operative 
hypertension [COR=0.093; 95% CI: 0.03-0.32], compared with 
patients who don’t have co-morbidity. 

Intra-operative Tachycardia was 2.4 times more likely to 
occur during the duration of surgery longer than 2hr, compared 
with duration [COR=2.4 95% CI: (1.-5.68)] of surgery that took 

less or equal to 2hr. In comparison to age group, patients with 
increasing age were associated with intraoperative Tachycardia. 
The likelihood of developing intra-operative tachycardia was 
2.57 times [COR=2.57; 95% CI: (1.119-5.91)] higher among 
patients who were younger ages. The type of procedure such as 
pneumonectomy was strongly associated with Intra-operative 
Bradycardia [COR=0.234(0.051-1.074). After excluding variables 
which doesn’t fit for the model using P-value ≥0.25 in Likelihood 
ratio test, multi-variable analysis was performed, for those 
selected variables intraoperative blood loss, type of diagnosis like 
lung emphysema, and patients having hypertension and asthma 
as a co-existing disease were associated with intra-operative 
hypotension. Patients with intra-operative blood loss greater than 
allowable blood loss (s10ml/kg of total estimated blood volume) 
were 9 times (AOR=9.584.; 95%CI: (2.57-35.8), more likely of 
developing intra-operative hypotension compared to patients 
with less than allowable blood loss (<10ml/kg of estimated blood 
volume of patients (Table 4).

Table 4: Preoperative And Intraoperative Factors Associated with Ioh in Tash Menilikii Referral Hospital, and Saint Peter Specialized Hospital.

Variables Category Hypotension COR 95%CI AOR95%CI P-value

Yes No

BMI Group 1<25 53(42.1%% 76(57.9%) 1 1

Group 2. 25-29 17(41.5%) 24(58.5%) 1.01(0.16-1.47) 0.25(0.1-3.1 0.11

Group 3. >30 4(36.4%) 7(63.6%) 0.81(0.35-11.6) 0.04(0.01-0.2 0.17

ASA Status Class I 13(25%) 39(75%) 1

Class II 40(47.6%) 44(52.4%) 2.73(0.5-5.4) 1.03(1.196-5.42 0.97

Class III 15(44.11%) 19(55.88%) 0.86(0.166-1.173 1.23(0.71-3.42 0.16

Type- of Diagnosis Class IV 6(54.54% 5(45.64%) 1.52(0.73- 3.5) 2.31(0.45-15.52 0.38

Oesophageal cancer No 60(48%) 65(52%) 1 1

Yes 14(39.3% 34(60.7% 0.446(0.2-2.71) 0.33(0.095-1.15 0.05

Lung Emphysema NO 61(37.6% 101(62.4%. 1 1

Yes 13(68.42% 6(31.6%) 3.58(0.3-5.7) 0.15(0.03-3.2 0.02

Lung Empyema No 68(28% 92(71.8% 1 1

Yes 6(28.6 15(71.4%) 0.54(0.2-38.3 1.81(0.44-7.4 0.41

NO 69(42.8% 92(57.1%) 1 1

Mediastinal Mass YES 5(25%) 15(75%) 0.44(0.15-7.03 0.075(0.02-1.92 0.23

Hydatic Cyst No 70(41.9.% 97(58.1% 1 1

Pre-existing co-mor-
bidity Yes 4(28.6% 10(71.4% 0.55(0.1-31.1 0.6(0.3-2.912 0.7

Hypertension NO 68(40.7% 99(59.3%) 1 1

YES 6(42.6% 8(57.4%) 1.1(0.33-5.4 5.48(0.98-9.09 0.05

Asthma No 69(20%) 106(80%) 1 1

Yes 5(90%) 1(10%) 7.68(0.1-9.91) 0.05(0.003-0.8 0.04

Total blood loses 1. Less than ABL 
(<10ml/kg of EBV). 56(35.4% 102(64.5% 1 1

2. Greater than-ABL
(≥10ml/kg of EBV). 18(75%) 6(25%) 5.46(0.5-7.89) 9.58(2.57-35.8) 0.001

**Statistically Significant.
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From this study result, patients having pre-operative- poorly 
controlled hypertension were likely to develop intra-operative 
hypertension (AOR=5.48:95%CI (0.9-9.1), in reference to patients 
who have no pre-operative hypertension (Table 5). According 
to this study finding, this type of procedure had a higher risk 
of developing intra-operative, bradycardia. The nature of the 
procedure, like pneumonectomy or lobectomy, was 2.55 times 
(AOR=2.55; 95%CI:(0.310-20.96) more likely of developing 

intra-operative bradycardia than patients with another type of 
procedure-cystectomy (AOR=0.388;95%CI: (0.038-3.92). (Table 
6) According to this study result, the age patient and the duration 
of surgery increase, the higher chance of developing intra-
operative tachycardia, so the duration of a procedure longer than 
two hours was 2.4 times (AOR=2.4;95%CI:(1.03-5.68) more risk 
of developing intra-operative tachycardia with the procedure, that 
took less than two hours (Table 7).

Table 5: Preoperative and Intraoperative Factors that was Associated with Intraoperative Hypertension in Tash, Menilikii Referral Hospital, and 
Saint Peter Specialized Hospital.

Variables Category Hypertension COR 95%CI AOR 95%CI P- value

Yes No

Age Group 1. <20 4(10%) 20(90%) 1 1

Group.2. 20-59 13(16.6%) 101(83.3%) 0.64(0.02-1.5 0.3(0.01-0.5 0.5

Group >60 9(25.6%) 35(75.4%) 1.99(0.3-2.8 0.3(0.1-2.9 0.1

BMI Group 1<25 15(17.8%% 107(82.2%) 1 1

Group 2. 25-29 7(41.5%) 24(58.5%) 2.1(0.16-4.5 0.9(0.2-4.56) 0.2

Group 3. >30 4(36.4%) 7(63.6%) 1.96(0.35-11.6 0.89(0.3-5.46 0.5

ASA Status Class I 5(13.5%) 45(86.5%) 1 1

Class II 13(17.8%) 69(82. %) 1.7(0.172-2.5) 0.76(0.3-3.5 0.2

Class III 5(14.7%) 29(85.3%)
0.91(0.166-

1.173 2.125(0.365-12.4) 0.38

Pre-existing 
Co-morbidity Class IV 3(54.54% 8(36.4%) 2.2(0.7- 6.5) 0.4(0.7 5.46) 0.12

Hypertension NO 20(12.6% 146(87.4% 1 1

Yes 6(42.6% 8(57.3.4%) 5.4(0.03-7.63 5.48(0.9-9.1 0.001

Asthma NO 23(13.1% 15(87.9%) 1 1

Yes 3(30%) 6(60%) 0.32(0.08-0.6 0.05(0.003-0.8 0.14

PTB NO 20(11.7% 151(88.3% 1

YES 6(60%) 4(40%) 11.3(0.4-15.12 0.45(0.01-2.51 0.19

DM No 23(13%) 152(86.8%) 1 1

Yes 3(50%) 3(50%) 6.6(0.5-8.1 0.056(0.01-1.7 0.12

Table 6: Preoperative and Intraoperative Factors Associated with Intraoperative Bradycardia in Tash, Menilik Ii Referral Hospital and Saint Peter 
Specialized Hospital.

Variable Category Bradycardia N (%) COR95%CI AOR95%CI P-value

Type- of procedure YES NO

Esophagectomy NO 20(10.7% 106(89.3%) 1 1

Yes 6(10.7%) 50(89.3%) 0.64(0.072-2.73) 2.3(0.1-38.1 0.56

Pneumonectomy NO 17(8.5%) 136(91.5%) 1

Yes 9(32.14%) 19(67.86%) 3.8(0.5-7.7) 2.55(0.310-20.96 0.012

Decortication No 21(7.9% 117(93.3%) 1 1

Yes 5(13.95%) 38(86.4%) 0.73(0.1-3.9 0.34(0.03-2.1 0.15

Cystectomy No 19(4.8%) 131(95.2%) 1 1 0.6

Yes 7((14.2%) 28(85.7%) 1.72(0.038-3.92 0.388(0.038-3.92 0.4
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Propofol 16(17.6%) 92(82.4%) 0.78(0.338-1.965) 2.883(0.53-15.70 0.22

Induction agent Thiopentone 4(18.2%) 18(81.8%). 1.66(0.224-62.7) 1.204(0.097-14.90 0.391

Ketamin-and 
propofol 6(13.73% 45(86.27%) 1 1

amount of TV used 1. 3-5ml/kg 14(17.95%) 64(82.1%) 1.65(0.262-2.6 0.75(0.260-1.58 0.23

2. above 5ml/kg 12(11.65% 91(88.35% 1 1

Table 7: Preoperative and Intraoperative Factors Associated with Iot in Tash, Menilik Ii Referral Hospital and Saint Peter Specialized Hospital.

Variable Category Tachycardia N (%) COR 95% CI AOR (95%) CI P-value

YES NO

Age Group 1. <20 4(16.67%) 20(83.33%) 1 1

Group 2 20-59 17(16.67%) 98(83.33%). 0.86(0.5-5.91) 2.572(1.1-5.91 0.026

Group 3. >60 1.52(0.66-2.153) 0.37(0.099-1.4) 0.078

ASA Class ASA Class 1 6(11.54%) 47(88.46%). 1 1

ASA Class 2 14(17.86%). 69(82.14%) 1.58(0.22-1.7) 0.5(0.17-1.66 0.14

ASA Class 3 7(17.65%). 28(82.35%). 1.23(0.2-2.073) 0.53(0.2-2.073 0.16

ASA Class 4 3(27.27%). 8(72.72%). 1.5(0.072- 1.682) 0.45(0.072- 
1.682 0.14

Total Blood loss Less-than 
ABL(<10ml/kg) 24(15.3%) 133(84.7% 1

Greater-than 
ABL(≥10ml/kg) 6(25%). 18(75%) 1.84(0.195-3.5) 0.41(0.195-2.5) 0.115

Duration- of Surgery Group 1. 1-2 3(27.3%) 8(72.7%) 1 1

Group 2. 2-4 hr 17(14.4% 115(85.6%) 0.39(0.1-5.68) 2.593(1.04-6.5 0.042

Electrolyte Imbalance Group 3. ≥4hr 10(28.95%) 28(71.05%) 2.4(0.25-6.75) 0.56(0.36-5.451 0.027

Hypokalaemia NO 25(15.15%) 140(84.83%) 1

Yes 5(38.46%) 8(61.54%) 3.5(0.074.4.1 0.23(0.074.4.1 0.14

Hyperkalemic No 27(15.6%) 146(84.4% 1

Yes 3(37.5% 5(62.5%) 3.2(0.4-5.61 1.773(0.751-
4.724) 0.16

Hyponatremia No 25(15.4%) 137(84.6%) 1 1

Yes 5(35.7%) 9(64.3%) 3.0(0.2-7.12 1.24(0.02-2.1 0.1

Hypocalermia NO 27(15.6%) 145(84.3% 1 1

Yes 3(42.86%) 4(57.14%) 4.03(0.1-6.15 1.44(0.46-4.5) 0.45

Discussion

Intraoperative Hypotension

According to this study, there is a higher magnitude of Intra-
operative hypotension for those who have underwent elective 
thoracic surgery. The prevalence of intraoperative hypotension 
was obtained to be 40.8% (95% CI: 33.8%-48.2%). This magnitude 
is lower than a study done by D. Sharma et al in India where 65% 
(n=73) of the patients had at least one episode of hypotension 
[25,26]. But it is greater than the result of research conducted by G. 
Singh et.al in college of India which the magnitude of hypotension 
was reported as 16.6%, which was none cardio-thoracic surgery 
performed with endoscopic, therefore, magnitude of intra-
operative hypotension is lower than our study result. This study 

finding, nearly in-line to the study done by Korkomaz et.al, who 
stated an IOH incidence of 37.6% in adults [27,28]. Our study 
result, like a cross-sectional study conducted by Dr Heshmat, in 
Iran, after surgery, 36% of patients experienced changes in systolic 
blood pressure 49% shows diastolic blood pressure changes [29].

The magnitude of the result of this study is lower than a 
prospective study done at the University of British Columbia, 
study was conducted on 193 Elective surgical patients. The 
prevalence of hypotension or bradycardia was 127(65.8%). 
A final five risk factors were developed such asper-operative 
rate (<60 Min), preoperative hypotension (<110/60mmhg), 
Elderly, pre-operative, ACE inhibitors or beta blocker, Revised 
cardiac risk index (>3 points), and type of surgery. Our Study 
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finding is lower than a retrospective cohort study conducted by 
Zhang, Mu et al.in Shanghai Chest Hospital, in 676 patients were 
done lung cancer surgery. An overall magnitude, intraoperative 
hypotension,160(58.3%), A higher incidence of hypotension in 
this study may be attributed to the frequent use of intra-arterial 
invasive monitoring which has a better detection ability of intra-
operative blood pressure change. They also used systolic blood 
pressure threshold value less than 100-mmhg for, ≥ 5-minute 
exposure, for hypotension. 

The risk factors for a study conducted above were age, 
smoking history, preoperative co-morbidity, coronary heart 
disease, anaesthetic agents used and ASA status of the patient and 
intraoperative blood loss. Our study result, risk factors were nearly 
Similar to this finding. It was also observed, in the study conducted 
in, Germany in perioperative blood pressure management. For 
instance, in this study, the incidence of intraoperative hypotension 
varies substantially depending on the selected definition, taking a 
20% drop in systolic blood pressure, into account led to incidences 
of intra-operative hypotension of 93% for exposure lasting more 
than or equal to one minute,88% for exposure lasting 5 minutes. 
Applying an absolute mean arterial pressure threshold of 65 mm 
Hg yielded an incidence of intra-operative hypotension of 65% for 
a greater than or equal to 1-min exposure, 49% for a greater than 
or equal to 5-min exposure, and 31% for a greater than or equal 
to 10-min exposure.

Our study also applied an absolute mean arterial pressure 
threshold of 60 mm Hg for a greater than or equal to 5 -min 
exposure, to detect the incidences of intra-operative hypotension, 
so the finding is nearly close to our study result. According 
to our research findings, the prevalence of intra-operative 
hemodynamic change was 74(40.8%), hypotension 26(14.4%), 
hypertension,30(16.6%) tachycardia, and 26(14.4%) intra-
operative bradycardias, respectively. this study result was nearly 
in line with the study done by, Gyaninder P, Singh in India Medical 
College, on 298 patients, Ganjoo P. et.al found the incidence of 
tachycardia as (20.1%) bradycardia (12.4%) and hypertension 
(8.3%). In this study result, intra-operative blood loss is strongly 
associated with intra-operative hypotension. Patients with intra-
operative blood loss greater than allowable blood loss were 9 
times (AOR=9.584.; 95%CI:( 2.57-35.8), more likely of developing 
intra-operative hypotension compared to patients with less than 
allowable blood loss. This study result is consistent with the 
study conducted in England, on 676 patients who underwent lung 
cancer surgery.

Intraoperative Hypertension

The magnitude of the intraoperative hypertension (14.4%) 
in this study, lower than study conducted by Zhang, Mu et 
al.in Shanghai Chest Hospital, the magnitude of hypertension 
was (76.9%), A higher incidence of hypertension in this study 
may be attributed to the frequent use of intra-arterial invasive 

monitoring which has a better detection ability of intra-operative 
blood pressure change. They also used systolic blood pressure 
threshold greater than 140-mmhg for ≥ 5-minute exposure, and 
systolic blood pressure less than 100-mmhg for hypertension and 
hypotension respectively.

The pre-operative co-morbidity like hypertension was 
strongly associated with intra-operative hypertension. The study 
of our result shows, patients having pre-hypertension were 
prone to develop intra-operative hypertension compared with 
patients without pre-hypertension. This finding is in line with the 
study done in Canada Toronto hospital, to identify the common 
ethologies of hypertension during the perioperative period. From 
this research finding (22.7%) intra-operative hypertension was 
poorly controlled pre-hypertension [30]. In another research 
done by G. Singh et.al on 223 patients were analysed, and reported 
incidences of hypertension, at 16.1%, this finding closes our study 
result.

Intraoperative Bradycardia

In another research done by G. Singh et.al on 223 patients were 
analysed, and reported incidences intra-operative bradycardia at 
11.3%, (27,28). This study was nearly in line with our study finding 
which was 14.4%. It was also observed in our study, the type of 
procedure of was higher risk of developingis nearly operative 
bradycardia. The nature of the procedure, pneumonectomy, or 
lobectomy was 2.55 times (AOR=2.55;95%CI:(0.310-20.96) more 
likely of developing intra-operative bradycardia than patients with 
other types of procedure, like Cystectomy (AOR=0.388;95%CI: 
(0.038-3.92). This finding is also nearly close to, the study was 
done by Brodsky JB. Review anaesthesia in thoracic surgery, and 
Etienne J Coulture Current challenge in thoracic surgery [31].

Intraoperative Tachycardia

According to our research findings, the prevalence of intra-
operative tachycardia was (16.6%) which was nearly in line with 
study conducted by G singh et al. incidence of tachycardia was 
(18%). According to this study result, the duration of surgery 
was associated with intra-operative tachycardia. So, the duration 
of the procedure longer than two hours was 2.4 times more risk 
of developing intra-operative tachycardia with the procedure, 
which took less than two hours. This finding is similar with the 
study conducted by Dr Heshmat educational-therapeutic hospital 
in Rasht in the province of Iran. The study aimed to determine 
the level of hemodynamic changes after coronary artery bypass 
grafting and its related factors [32].

Limitation of the Study

Pre-operative screening of coexisting medical disease was 
missed in some patients because of lack standard investigation 
tool. The only way to identify this group of patients is variable 
screening test for each diagnosis. These tests are expensive 
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and are not done routinely in our set-up. Some patients may be 
undiagnosed for some specific medical disease. Because these 
factors may influence the outcome variable, the findings of this 
study interpreted with these limitations in mind.

Conclusion

The finding of this study had high intra-operative hypotension 
episodes which was found to be 40.8%, in patients who 
underwent elective thoracic at TASH, Menilik II referral Hospital 
and Saint Peter Specialized Hospital. Hypertension, Tachycardia 
and Bradycardia had a magnitude 14.4%,16.6% and 14.4% 
respectively. Age, ASA class, type of diagnosis, intra-operative 
blood loss, type of procedure-existing co-morbidity and duration 
of surgery were predictors of intra-operative hemodynamic 
change of patients who underwent elective thoracic surgery at 
Tikor Anbessa specialized hospital, Menilik II referral hospital, 
and Saint Peter specialized hospital from February 1 /2023 to 
April 30 ,2023.
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