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ABSTRACT 

 
Background: it was decided to make a retrospective study about the frequency and value cardiovascular events 
(hypotension and bradycardia) and correlation between potential relevant risk factors during perioperative period of 
patients who underwent epidural anaesthesia during general and orthopaedic surgery.  
Methods: 48 patient were randomly included in general surgery and 74 patients in  orthopaedic surgery groups. General 
surgery group (GG) received standard general-epidural anaesthesia and orthopaedic surgery group (OG) received 
standard spinal-epidural anaesthesia. Results were analysed by surgery type. Observed conditions which increase rate of 
cardiovascular complications: age <65 and ≥65 years, chronic diseases, cardiovascular diseases, ASA physical status. 
Results: in GG (48) was 22,9% patients with bradycardia and 12,5% patients with hypotension, in OG (74) was 24,3% 
patients with bradycardia and 13,5% patients with hypotension (p>0,05). In GG was 63,6 % ≥65 age patient with 
bradycardia, hypotension in GG occurred to 66,7% ≥65 years patient. In GG 81,8% patients with bradycardia had 
chronic diseases (p<0,05). Hypotension data: 83,3% patients had chronic diseases (p<0,05). There was 72,7% of those 
with bradycardia had cardiovascular diseases (p<0,05); it was 83,3% of those with hypotension had cardiovascular 
diseases (p<0,05). In OG  was 61,1% ≥65 years patient with bradycardia, hypotension in this group occurred to 60% 
≥65 years patient. 77,8% patients with bradycardia in this group had no chronic diseases. Hypotension data of OG: 70% 
patients had no chronic diseases. There was 77,8% of those with bradycardia had no cardiovascular diseases; it was 
80% of those with hypotension had no cardiovascular diseases. The most common ASA physical status among patients 
with both bradycardia and hypotension episodes in GG was ASA-3 (81,8%), while in OG the most common was ASA-2 
(66,7%) physical status. 
Conclusions: the rate of bradycardia and hypotension in both groups statistically  insignificant. The risk factors had 
significant influence in general surgery group. Patients in the general surgery group who experienced bradycardia and 
hypotension events often had more severe ASA physical status (ASA 3) than patients in orthopaedic surgery group (the 
most common was ASA 2) and that could be the reason of greater significant risk factors influence in general surgery 
group.  
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Introduction 
 
In these days epidural anaesthesia is one of the most 
common anaesthetic and analgesic components of 
intraoperative and postoperative analgesia. [1]  Effect 
on the sympathetic nervous system of regional 
anaesthesia may be useful in certain situations such as 
reducing blood loss during pelvic or lower extremity 
surgery, reducing the incidence of deep vein thrombosis 
after orthopaedic surgery, improving graft patency rate 
after lower extremity revascularization and reducing the 
stress response during perioperative period. [2, 3] 
Despite of all the benefits, epidural anaesthesia can 
cause unpleasant repetitive  blood pressure and heart 
rate variations during and after the surgery.  [1] During 
epidural blockade vasodilatation and decreased venous 
return occurs  and it can result in arterial hypotension. 
Furthermore decreased venous return and blocking of 
Th 1-4 sympathetic fibers during thoracic epidural 
anaesthesia (TEA) can  cause bradycardia. [4] In 
addition, changes in cardiac nerves, arterioles structure 
and attenuation of the sympathetic nerve system tone 
during the increasing age can lead to heamodynamic 
instability. [5] The group of elderly patients are more 
vulnerable during the TEA, because of the greater 
sensitivity to volumetric cardiovascular system status as 
a result of impaired autonomic nervous system control 
and diastolic function. [6]  Although significance of 
epidural anaesthesia in surgery is increasing, it is 
necessary to bear in mind that perioperative 
complications can undesirably aggravate the patient's 
condition and cause difficult management problem: "the 
episodes when systolic blood pressure was less than 80 
mmHg indicated in 41% of patients and 93% of patients 
had at least one systolic blood pressure reductions > 
20% of the initial level. “[7] In Italy, a survey 
conducted in hip prosthesis, showed that clinically 
significant hypotension occurred in 13 patients who had 
epidural blockade (18%) and 16 patients who had 
epidural-general anaesthesia (22%). [8] Authors 
decided to do a retrospective research about one the 
most common cardiovascular system events 
(hypotension and bradycardia) during epidural 
anaesthesia which was used as anaesthetic and 
analgesic component in perioperative period. In this 
research were selected patients who underwent major  
 
 
 
 
 
 
 

 
 
 
orthopaedic and general surgery and were observed in 
the Central Department of Anaesthesiology intensive 
observation ward in The Hospital of Lithuanian 
University of Health Sciences Kauno Klinikos in 2015. 
Methods 
 
Participants and the main criteria 
For a retrospective study there were 48 randomly 
selected patient who underwent general surgery and 74 
who underwent orthopaedic surgery. All patients were 
adults and had I-IV ASA physical status. General 
surgery group received standard general-epidural 
anaesthesia and orthopaedic surgery group received 
standard spinal-epidural anaesthesia. Results were 
analysed by surgery type. The main perioperative 
cardiovascular complications which was observed is 
bradycardia and hypotension. Value of bradycardia was 
taken as heart rate <50 beats/min, and value of 
hypotension was taken as blood pressure <90/60mmHg. 
 
Additional criteria  
 
In each group was observed conditions which can 
increase rate of cardiovascular complications: age <65 
and ≥65 years, chronic diseases, cardiovascular diseases 
and ASA physical status class. Based on Lee’s criteria 
we considered chronic diseases such as diabetes on 
insulin, renal insufficiency; the most important 
cardiovascular diseases was considered myocardial 
infarction, congestive heart failure, coronary heart 
disease, cerebrovascular disease. The main 
perioperative cardiovascular complications which was 
observed is bradycardia and hypotension.   
 
Statistical analysis 
 
Statistical analysis was performed with SPSS 13.0 
program packet. It was used the Independent-Samples 
T-test and Chi-Square test. Results with values of p < 
0.05 were considered statistically significant. 
 
Results 
 
There were 48 randomly selected patient who 
underwent general surgery with epidural-general 
anaesthesia and 74 who underwent orthopaedic surgery 
with epidural-spinal anaesthesia. In general surgery 
group (GG) was 30 (62,5%) males and 18 (37,5%) 
females. In orthopaedic group (OG) was 30 (40,5%) 
males and 44 (59,5%) females.  There were 23 elderly 
patients (≥ 65) in GG and 42 patients in OG. Younger 
than 65 years old were 25 (GG) and 32 (OG) patients. 
In GG distribution of ASA physical status was: ASA I - 
0 patients, ASA II - 21 patients, ASA III - 25 patients 
and ASA IV - 2 patients. Meanwhile in OG 
distributions was: ASA I - 7 patients, ASA II - 50 
patients, ASA III - 16 patients, ASA IV - 1 patients. 
[table 1]. 
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Table 1: Demographic data and characteristics of patients.  

 GENERAL SURGERY GROUP (GG) ORTHOPAEDIC GROUP (OG) 

Patient 48 74 

Gender (M/F) 30/18 30/44 

Age (< 65/ ≥ 65) years 25/23 32/42 

ASA I/II/III/IV -/21/25/2 7/50/16/1 

 

In general surgery group (GG) overall was 11 (22,9 %) patients who had bradycardia episode and 6 (12,5%) patients 
who had hypotension during perioperative period (p > 0,05). In orthopaedic surgery group (OG) was 18 (24,3%) 
patients who had bradycardia episode and 10 (13,5%) patients who had hypotension during perioperative period 
(p>0,05). [table 2]  

Table 2: the surgery groups and cardiovascular events (hypotension, bradycardia) data. 

 GENERAL SURGERY GROUP  
(GG) 

ORTHOPAEDIC SURGERY GROUP 
(OG) 

Bradycardia outcome  11 22,9 % 18 24,3 % 

Non-bradycardia outcome  37 77,1 % 56 75,7 % 

Hypotension outcome  6 12,5 % 10 13,5 % 

Non-hypotension outcome  42 87,5 % 64 86,5 % 

 

In addition in each group was observed conditions which can increase rate of cardiovascular complications: age <65 and 
≥65 years, chronic diseases, cardiovascular diseases and ASA class.  

In general surgery group was 4 (36,4 %) <65 years old patient who had bradycardia and 7 (63,6 %) who was ≥65 age (p 
> 0,05). Hypotension in this group occurred to 2 (33,3%) <65 years old patient and 4 (66,7%) who was ≥65 age (p > 
0,05). In orthopaedic surgery group was  7 (38,9%) <65 years old patient who had bradycardia and 11 (61,1%) who was 
≥65 age (p > 0,05). Hypotension in this group occurred to  4 (40%) <65 years old patient and  6 (60%) who was ≥65 age 
(p > 0,05).     [table 3] 
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Table 3: the surgery groups, age and cardiovascular events (hypotension, bradycardia) data. 

 GENERAL SURGERY GROUP 
(GG) 

ORTHOPAEDIC SURGERY 
GROUP (OG) 

Bradycardia + ≥ 65 years  7 63,6 % 11 61,1 % 

Bradycardia + < 65 years 4 36,4 % 7 38,9 % 

Hypotension + ≥ 65 years 4 66,7 % 6 60 % 

Hypotension + < 65 years 2 33,3 % 4 40 % 

 

In GG 9 (81,8%) patients who experienced bradycardia during perioperative period had chronic diseases (p < 0,05) and 
2 (18,2%) who had not. Respectively hypotension data was: 5 (83,3%) patients who had chronic diseases (p < 0,05) and 
1 (16,7%) who had not. In OG 4 (22,2%) patients who experienced bradycardia during perioperative period in this 
group had chronic diseases (p > 0,05) and 14 (77,8%) who had not. Respectively hypotension data of orthopaedic 
surgery group was: 3 (30%) patients who had chronic diseases (p>0,05) and 7 (70%) who had not. [table 4] 

 

 

Table 4 : the surgery groups, chronic diseases and cardiovascular events (hypotension, bradycardia). data 

 GENERAL SURGERY GROUP 
(GG) 

ORTHOPAEDIC SURGERY 
GROUP (OG) 

Bradycardia + chronic diseases 9 81,8 % 4 22,2 % 

Bradycardia without chronic diseases 2 18,2 % 14 77,8 % 

Hypotension + chronic diseases 5 83,3 % 3 30 % 

Hypotension without chronic diseases 1 16,7 % 7 70 % 

 

Furthermore there was 8 (72,7%) in GG of those with bradycardia episode had cardiovascular diseases (p < 0,05) and 3 
(27,3%) had not; and situation with hypotension was 5 (83,3%) of those with hypotension episode had cardiovascular 
diseases (p < 0,05) and 1 (16,7%) had not. In OG were 4 (22,2%) of those with bradycardia episode had cardiovascular 
diseases (p>0,05) and 14 (77,8%) had not; and situation with hypotension was 2 (20%) of those with hypotension 
episode had cardiovascular diseases (p>0,05) and 8 (80%) had not. [table 5] 
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Table 5: the surgery groups, cardiovascular diseases and cardiovascular events (hypotension, bradycardia) data 

 GENERAL SURGERY GROUP 
(GG) 

ORTHOPAEDIC SURGERY 
GROUP (OG) 

Bradycardia + cardiovascular diseases 8 72,7 % 4 22,2 % 

Bradycardia without cardiovascular diseases 3 27,3 % 14 77,8 % 

Hypotension + cardiovascular diseases 5 83,3 % 2 20 % 

Hypotension without cardiovascular diseases 1 16,7 % 8 80 % 
 

 

Distribution of ASA physical status among patients with bradycardia episode in general surgery  group was: ASA-1 0 
(0%), ASA-2 2 (18,2%), ASA-3 9 (81,8%), ASA-4 0 (0%); among patients with hypotension episode in general surgery 
group was: ASA-1 0 (0%), ASA-2 1(16,7%), ASA-3 4 (66,7%), ASA-4 1 (16,6%). ASA physical status among patients 
with bradycardia episode in orthopaedic surgery group distributed: ASA-1 2 (11,1%), ASA-2 12 (66,7%), ASA-3 4 
(22,2%), ASA-4 0 (0%); among patients with hypotension episode in orthopaedic surgery group: ASA-1 0 (0%), ASA-2 
6 (60%), ASA-3 3 (30%), ASA-4 1 (10%). [table 6] 

 

Table 6: the surgery groups, ASA physical statuses and cardiovascular events (hypotension, bradycardia) data. 

 GENERAL SURGERY GROUP  
(GG) 

ORTHOPAEDIC SURGERY GROUP 
(OG) 

ASA I/II/III/IV + 
bradycardia 

-/2/9/- -/18,2 %/81,8 %/- 2/12/4/- 11,1%/66,7%/22,2%/- 

ASA I/II/III/IV + 
hypotension 

-/1/4/1 -/16,7%/66,7%/16,6% -/6/3/1 -/60%/30%/10% 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 2017 April  24. Journal of Medical Sciences. ISSN: 2345-0592 
   

 6 

 
Conclusions 
 

1. In both cohorts the rate of bradycardia and hypotension 
was slight and statistically insignificant. 

2. The investigated factors such as age over 65 years, 
chronic diseases and cardiovascular diseases had 
significant influence to bradycardia and hypotension in 
the general surgery group where patients experienced  
epidural-general anaesthesia in perioperative period. 

3. Among patients in the general surgery group the most 
common ASA physical status was  ASA-3 both in 
bradycardia and hypotension events. Respectively in 
the orthopaedic group the most common was ASA-2 
both in bradycardia and hypotension. 

 
Discussion 

The results of research was common to other performed 
studies and revealed that epidural anaesthesia as 
anaesthetic and  analgesic component was used safe 
enough by anaesthesiologists in The Hospital of 
Lithuanian University of Health Sciences Kauno 
Klinikos in 2015 and didn’t caused severe issues during 
perioperative period. In authors’ opinion the influence 
of relevant side factors (age over 65 years, chronic 
diseases and cardiovascular diseases) to investigated 
cardiovascular events (bradycardia and hypotension) 
was significantly greater in the general surgery group 
due to the higher rate of grave ASA physical status. 
Among general surgery group patients the most 
common ASA physical status both in bradycardia and 
hypotension was ASA 3, while in orthopaedic surgery 
group the most common was ASA 2. In that case we 
could suggest conclusions that in general surgery group 
patients were more severe and possibly had more 
additional factors which could influence frequent 
relevant side factors. In authors’ opinion that could be 
reasonable to make wider retrospective study and to 
research other possibly meaningful factors in each 
surgery-type based group which can influence 
bradycardia and hypotension appearance during the 
perioperative period.  Those possibly meaningful 
factors could be preoperative uncorrected severe 
patient’s conditions (severe anaemia, electrolyte 
imbalance, cachexia, etc.) and surgery technique 
(laparoscopic or laparotomic, other specific 
manipulations in abdominal or pelvic cavities).   
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