
COMPARISON OF HEART RATE VERSUS PI IN PREDICTING 
HYPOTENSION DURING SPINAL ANAESTHESIA FOR CAESAREAN 

DELIVERY

Dr Madhusudanan 
E.S.

MBBS MD, Assistant professor Department  of Anaesthesiology,   Government 
Medical College, Thrissur 

Original Research Paper

Anaesthesiology

INTRODUCTION
Caesarean section is a common surgical procedure with an estimated 
rate of 17.2% in India (Desai et al., 2017). Spinal anesthaesia is the 
current standard of care during caesarean section, but is associated 
with intraoperative hypotension and severe adverse effects in mothers. 
The reduction in blood pressure is attributed to decreased vascular 
resistance due to sympathetic blockade and decreased cardiac output 
due to blood pooling in blocked areas of the body (Hans et al., 2005; 
Aya et al., 2003, Ueyamma et al., 1999; Berlac et al., 2005). Peripheral 
vascular tone, a factor that is known to affect the degree of 
hypotension, is reported to be decreased in parturients at term, 
particularly in multiparous pregnancy (Barwin et al., 1976; Sakai et al., 
1994; Bowyer et al., 2003; Ajne et al., 2005). Decreased peripheral 
vascular tone results in blood volume being trapped in the extremities 
even before spinal anaesthesia, and the sympathetic blockade with 
spinal anaesthesia would further increase the blood pooling 
(Adsumelli et al., 2003). Therefore, parturients with low baseline 
vascular tone may be at an increased risk of developing hypotension 
after spinal anaesthesia.

Perfusion index (PI), defined as the ratio of pulsatile blood flow to non-
pulsatile blood flow in the peripheral vascular tissue, is used to assess the 
hemodynamic parameters and is often considered as a non-invasive 
method for detecting the probability of developing hypotension (Ginosar 
et al., 2009). Risk of haemodynamic impairment following spinal 
anaesthesia can also be assessed by determination of autonomic tone 
(Joshi et al., 2018). Analysis of heart rate is the most convenient and non-
invasive method for assessing the autonomic tone. This study aimed to 
compare the effect of baseline PI and baseline heart rate in predicting 
spinal anaesthesia-induced hypotension during caesarean section. 

METHODOLOGY
This prospective, observational study was conducted on 60 parturients 
for a period of one year (Jan 2017 to Jan 2018) at the department of 
anaesthesiology, Government Medical College, Thrissur. Parturients 
belonging to American Society of Anaesthesiologists physical status II 
posted for elective caesarean section in the age group of 20-30 years 
were included in the study. Exclusion criteria included gestational age 
< 36 weeks or < 41 weeks, BMI ≥ 40, height < 150 cm or > 160 cm, and 
prenatal complications like cardiovascular disease, pre-eclampsia, 
placenta previa, and cerebrovascular disease. Incidence of 
hypotension and phenylephrine requirement following spinal 
anaesthesia were noted for each participant. The association between 
baseline PI and HR, degree of hypotension during spinal anaesthesia, 
and also predictability of spinal anaesthesia-induced hypotension 
during Caesarean delivery by PI and HR were investigated.
 
The results obtained from both the groups of patients (Those who did 
not develop hypotension were included in group A while those who 
developed hypotension included in group B) were coded and entered in 
Excel. Normally distributed data were analyzed using t test and 
categorical data were analyzed using the Chi square test. Continuous 
data are presented as mean and standard deviation, whereas categorical 
data are presented as number of patients. Data were analyzed using 
IBM SPSS statistics 20.0 software. P value less than 0.05 was 
considered statistically significant. 

RESULTS
Demographic data of the two groups (group A and group B) of 
participants were comparable (Table 1). There was no statistically 
significant difference between the two groups with respect to age and 
BMI, thus excluding the chance of confounding in terms of the two 
factors. 

Table 1: Demographic data of the participants

(Group A- Participants who did not develop hypotension, Group B – 
Participants who developed hypotension)

There was no statistically significant difference between the mean 
heart rate of the two groups (85.40±12.89bpm and 95.70±15.47bpm, 
respectively) Table 2.Out of the 30 participants in Group B, about 93% 
(n=28) had a high baseline HR (>73 bpm), and a total of 77% (n=23) 
had a high baseline PI (> 3.5). 

Table 2: Comparison of heart rate and PI in Group A and Group B

(Group A- Participants who did not develop hypotension, Group B – 
Participants who developed hypotension)

Statistically significant association was found between the heart rates 
at baseline for both the groups (p<0.05). Association between PIes in 
the two groups (mean ±SD; Group A - 3.718±3.81 and group B - 5.69 
±3.06) was also found to be statistically significant (p<0.05). 
Regression analysis shows that the odds of a parturient with high HR to 
develop hypotension was 1.224 times more than that of a participant 
with lower heart rate at baseline (95% CI 1.007 - 1.480; p<0.05). 
Similarly, the odds of a parturient with high PI to develop hypotension 
was 1.0573 times more than that of a participant with lower PI (95% 
CI, 1.013 - 1.103; p<0.05). 

DISCUSSION
Spinal anaesthesia is a simple, fast, reliable and cost-effective 
technique which has emerged as the technique of choice for routine, 
scheduled caesarean delivery, unless contraindicated, as it avoids the 
unacceptable risks associated with general anaesthesia. But the risk of 
hypotension following subarachnoid block for caesarean delivery 
remains high with an incidence of 70-80% (Mercier et al., 2013). One 
of the problem with evidence on predicting hypotension is the 
definition of the condition in different studies (Bishop 2014). Most of 
the studies were on large number of patients with maximum variability. 
In this study, hypotension is defined as reduction of systolic blood 
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Variables Group Mean Std Deviation p Value
Age A 24.53 2.837 0.861

B 24.4 3.013
BMI A 28.079 1.9513 0.121

B 27.3 1.8861

Variables Group Mean Std Deviation p Value

Heart rate Group A 85.4 12.899 0.007

Group B 95.7 15.479

PI Group A 3.718 3.8173 0.031

Group B 5.693 3.0646
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pressure to less than 25% of baseline pressure and is applicable to a 
population of an otherwise healthy group of patients for elective or 
emergency C-section. This is important as the incidence of 
hypotension could have a large variation, just by changing the 
inclusion criteria with respect to the definition of hypotension. 

Because of the higher incidence, hypotension under spinal anaesthesia 
has been a subject of study and debate in different parts of world. There 
is no standard predictive monitoring system to know the risk of 
developing hypotension that will help in taking adequate precautions 
during C-section. Given the high maternal mortality rate in India, 
identifying women at particular risk of hypotension during spinal 
anaesthesia is a worthwhile effort. 

Studies have tried to evaluate the usefulness of many predictors 
including maternal body mass index, caval compression, PI and heart 
rate in predicting hypotension following spinal anaesthesia during a 
Cesarean section (Nani et al., 2011; Ginosar et al., 2009; Toyama et al., 
2011; Ghabach et al., 2011; Dahlgren et al., 2007; Kinsella et al., 
1996). But the current evidence does not have a consensus on the 
predictive abilities of many of the factors studied. Further, most of the 
studies focused on individual factors or different factors in a mutually 
exclusive way. The forte of this study is that it tries to compare the 
effectiveness of two different predictors of hypotension in a group of 
healthy women meeting the inclusion criteria. 

In the present study, the two different groups had comparable 
demographic data, so that confounding factors like age and BMI are 
excluded in the analysis. Our study shows that participants who 
developed hypotension had a high base PI. This statistically significant 
rate was obtained at a PI cut off value of 3.5 (Toyoma et al., 2013). 
About 93% of the participants who developed hypotension had a high 
baseline heart rate. The odds of developing hypotension was 1.224 
times more in group with a high baseline heart rate. Similarly, in 
women with high baseline PI, the odds of developing hypotension was 
1.0573 times more than that of those with a low PI measure. Studies on 
both PI and heart rate has produced conflicting results (Bishop 2014). 
Our study clearly shows that both these parameters to be equally 
effective in predicting hypotension with spinal anaesthesia. 

CONCLUSION
This study shows that both PI and HR are equally effective in 
predicting hypotension during spinal anesthaesia for Cesarean 
delivery. 
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