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Background: The current study is to evaluate cardiovascular effects of anesthetic medications and volatile anesthetics on 
cardiac stress using cardiac stress index (CSI) and rate pressure product (RPP) and to determine which of them in useful in 
evaluating cardiac stress after comparing results obtained from each method. 
Methods: Forty patients, 60-80 years old, who were all performed transabdominal prostatectomy, were studied. Patients 
were divided into two groups; half of patients were placed in group A and the other half in group B. The study was carried 
out as a blinded study. CSI was measured and evaluated in group A and RPP changes were studied in group B.    
Results: The mean CSI were 60.25±5.57, 63.05±5.54, 55.75±4.78 and 67.65±4.88 before anesthesia induction, after 
induction, before surgical incision and in recovery respectively. There was no meaningful difference among these four 
stages measurements. RPP mean in four above mentioned stages was 10.15±0.44, 9.9±0.69, 6.8±0.36 and 9.2±0.61 
respectively. There was a significant difference between RPP in stages before anesthesia induction and before surgical 
incision (P< 0.0001). 
Conclusion: Considering the obtained results from this study, it can be seen that even in non-cardiac surgery, the stress 
level is high in patients in preoperative period. This condition was not clear in RPP index case and was not in accordance 
with CSI, which means CSI has been able to illustrate existing stress level better and efficiently. 
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Introduction 
 

Announcing the necessity of operation to the patient 
by physician and transferring the patient to the 
operation room are stressful procedures. On the 
other hand, operation room environment, 
equipments and devices are other stressful factors. 
Stress effects on heart can be problematic in same 
cases by increase in catecholamines. In addition, 
increase in heart rate (HR) and blood pressure (BP) 
in vulnerable patients could be associated with 
danger. As there is controversy about the effect of 
medication used in anesthesia induction (AI) and 
maintenance on affecting cardiovascular function, 
the evaluation of anesthesia quality and method 
with defined indices and comparison of their 
interaction could define their usage in anesthesia 
field 1. Defining cardiac stress index (CSI) can be 
considered as a criterion in evaluating stress effect 
before surgery, AI, and maintenance. Furthermore, 
rate pressure product (RPP) has been used as a one 
of the calculation methods of stress induced by 
anesthesia and surgery for years. This index is 
calculated by multiplying HR by systolic blood 
pressure (SBP) 2. CSI calculation with ECG 
analysis is based on numerical findings which are 
determine using QRS length, HR, rhythm and 
RRSD (Standard Deviation of RR interval) specific 
parameters. In this method, CSI is measured in the 
range of 0-100 and 0-20 range is considered normal. 
This study focuses on cardiovascular effects on 
anesthesia and anesthetics on cardiac stress in 
abdominal prostatectomy surgery using two above 
mentioned methods an after comparing the results 
of these methods determines.   
 
Methods 
 
Forty patients aged 60-80 years who underwent 
elective abdominal prostatectomy were studied. 
This 40 patients, having all inclusion criteria, 
entered the study using simple sampling method and 
were divided into two A and B groups randomly 
(n=20 in each groups). CSI amounts in group A and 
RPP changes in group B were evaluated. The 
anesthesiologist and anesthesia method were 
constant to unify the anesthesia selection and 

management. In the end, both groups were 
compared regarding CSI and RPP changes before 
and after AI, before incision and in recovery period 
after surgergy.   
CSI also was measured in different stages using 
VIPORT device. 
Inclusion criteria:  
- Patients candidate for abdominal prostatectomy 
- Patients aged 45-80 
- ASA І-П 
Exclusion criteria: 
- Opium addiction 
- History of cardiopulmonary disease  
- Coagulapathy 
- Mental disorder and depression 
- Any chronic pains, infectious disease, hyper or 
hypo thyroidism, and acid base imbalance existing 
- BMI≥30 
SPSS ver.15 statistical package was used to analysis 
of obtained data and Mann Whitney U test to 
compare the mean values of CSI and RPP. In the 
two stady groups. 
  
Results 
 
20-35 range of CSI (slightly increased) was seen in 
20% patients of before AI, 10% patients of after AI 
stage, 20% patients of before incision group and 5% 
patients in recovery period. 35-50 range of CSI 
(increased) was seen in 20% patients of before AI 
group, 25% patients of after AI group, 30% patients 
of before incision group and 20% patients of 
recovery group. 50-100 range of CSI (highly 
increased) was seen in 20% patients of before AI 
group, 65% patients of after AI group, 20% patients 
of before incision group and 75% patients of 
recovery group. RPP with the range lower than 8 
(less than normal) was seen in 20% patients of 
before AI group, 20% patients of after AI group, 
80% patients of before incision group and 30% 
patients of recovery group. 8-12 range of RPP 
(normal range) was seen in 55% patients of before 
AI group, 60% patients of after AI group, 20% 
patients of before incision group and 60% patients 
of recovery group. RPP with the range more than 12 
(increased) was seen in 25% patients of before AI 
group, 20% patients of after AI group, and 10% 
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patients of recovery group, Whereas no case was 
reported in the before surgery incision group. CSI 
mean was 60.25±5.57, 63.05±5.54, 55.75±4.78 and 
67.65±4.83 in the stages before AI, after AI, before 
incision and recovery respectively which had no 
meaningful difference. RPP mean was 10.15±0.44, 
9.9±0.69, 6.8±0.36 and 9.2±0.61 in the stages 
before AI, after AI, before incision and recovery 
respectively which there was a meaningful 
difference between RPP before AI and before 
incision (P<0.0001). CSI was the maximum in the 
stage before AI which was 50-100 in 60% of 
patients (12 patients). Only 20% patients (4 
patients) had CSI of 20-35. The number of patients 
with low CSI decreased even more after AI and 
became 10%, whereas the number of patients with 
CSI 50-100 increased by 50 and reached to 65% (13 
patients). The 20-35 range before incision increased 
in number and percentage and reached to 20% and 
CSI 50-100 decreased by 15% compared to after AI. 
Number and percentage of the patient with CSI 50-
100 significantly increased in recovery and reached 
to 75% (15 patients) and the number of the patients 
with CSI lower than 50 decreased. All the obtained 
CSI amounts in each of 4 stages were compared; 
there was no statistical meaningful difference. 
Regarding RPP, the obtained amounts in the stages 
before AI, after AI, before incision and recovery 
were as following: 
RPP amounts was more than 8 in the stage before 
AI is 80% (16 patients) from which  55% were 
between 8-12 and 25% were more than 12. 
Number of the patients with RPP more than 12 
decreased in the stage after AI but 8-12 range 
increased which was not meaningful. 
RPP amounts reduced to below 8 in 80% (16 
patients) patients of before incision group and 
amounts more than 12 were not recorded. This 
amounts have meaningful difference statistically 
with the stage before AI (P<0.0001).  
RPP 8-12 was reported in 40% patients (8 patients) 
of recovery group and RPP more than 12 in 10% 
patients (2 patients) of this group. 
Regarding the comparison of obtained amounts 
from CSI and RPP, there is a statistically significant 
differences between the results of each 4 stages in 
the two groups (P<0.0001). 
 

Discussion 
 
 Excitation and stress in AI and incision are 
associated with stress hormones and other 
substances release which affect body physiological 
processes. One of the most important parts of body 
that is affected is heart. Fortunately, the signs of 
appropriate or inappropriate cardiovascular function 
are easy to detect and determine. Numerous studies 
have been done to find simple signs for diagnosis of 
cardiac dysfunction or its being under stress 3. It 
seems myocardial oxygen consumption is related to 
HR, SBP and RPP. RPP has a special relation with 
cardiovascular events.  White WB in a study in 
1999, tried to show that verapamile has appropriate 
homodynamic effects in treatment of RPP increase4. 
Risk evaluation before, during and after surgery is 
an essential item in all surgery that plays undeniable 
role in decision making of anesthesia and surgery 
teams. Therefore vast attempts have been done for 
inexpensive and easy evaluation of this risk. Beattie 
WS et al tried to study all the previous studies done 
on evaluating cardiac risk in noncardiac surgery. 
They showed that stress echocardiography could be 
a better prognostic method compared to thallium 
imaging. They also suggested that both above 
mentioned tests have similar risks 5. In the present 
study we focused on the simplest indices (HR, SBP 
and ECG) which were accessible easily.  Goldman 
et al were the first ones to design cardiac risk index 
before surgery. Each index had a score and patients 
were divided into four groups regarding the risk 
based on obtained score 6. Considering the results, it 
could be seen that even in the stage before operation 
in noncardiac surgery stress level was high in 
patients. Non invasive CSI test was in 50-100 range 
in 60% patients which needed intervention. The 
amounts were not clear for RPP index and were not 
in accordance with CSI which means CSI has been 
able to demonstrate stress level more efficiently. 
The present study shows that RPP had no 
significant increase after AI, intubation and medical 
interventions. CSI after AI also showed no 
meaningful difference with before AI. The most 
important thing was both CSI and RPP before 
surgical incision reduced significantly and was in a 
less dangers range which shows that medication 
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effects and homodynamic stability emerge in this 
stage. Other results of the study show that CSI 
increase happens in recovery and waking stages in 
75% patients within 50-100 range, whereas RPP 
higher than 8 was reported  in 70% patients and 
higher than 12 in only 10% patients which indicated 
that CSI shows more stress than RPP. Enough 
attention should be paid in this regard as non of our 
patients had clear clinical ischemia detectable in 
ECG. So it should be born in mind that CSI could 
be freighting whereas RPP could be a more secure 
index. Our study showed that stress exists in all 
stages of anesthesia and surgery and RPP and CSI 
changes can prove this fact. Yet further studies are 
needed to determine which of these two non 
invasive tests could predict cardiac risk definite. 
The important point obtained from our study is the 
importance of recovery and waking up- stages so 
that the number of the patients even with RPP 8-12 
(20%) increased to 70% in recovery stage and 50% 
patients with RPP lower than 8 moved to stage 
higher than 8 which was suggestive of clear 
homodynamic changes in recovery stage due to 
patient orientation or pain. 
 
Conclusion 
  
Considering obtained results, it seems that HR and 
SBP are steel important cardiovascular indices that 
can play on important role in evaluating cardiac 
stress. RPP is of great importance as a secure 
indicative index of myocardial stress. It is also 
recommended to use HR and SBP to have a 
minimal prediction of the related cardiovascular 

risks in the places with low access. CSI changes, in 
case of availability, can also be used as they can 
reveal stress more than RPP.      
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