European Journal of Molecular & Clinical Medicine

ISSN 2515-8260 Volume 09, Issue 04, 2022

Original Research Article

Positional changes in blood pressure and heart rate as a
predictor of post-spinal hypotension in patients undergoing
elective caesarean section: An observational study

Dr. Suhale Yousuf, 2Dr. Anka Amin, 3Dr. Rohey Jan, “Dr. Mohammad Ommid,
°Dr. Basharat Farooq

postgraduate Scholar, Department of Anesthesiology and Critical Care, GMC, Srinagar,
Jammu and Kashmir, India
2Associate Professor, Department of Anesthesiology and Critical Care, GMC, Srinagar,
Jammu and Kashmir, India
3Lecturer, Department of Anesthesiology and Critical Care, GMC, Srinagar,
Jammu and Kashmir, India
“Professor, Department of Anesthesiology and Critical Care, GMC, Srinagar,
Jammu and Kashmir, India
>Assistant Professor, Department of Anesthesiology and Critical Care, GMC, Srinagar,
Jammu and Kashmir, India

Corresponding Author:
Dr. Suhale Yousuf (suhailyousuf@yahoo.com)

Abstract

Background: The most widely used anaesthesia technique for caesarean section is spinal
anaesthesia, however hypotension is the most frequent complication of spinal anaesthesia in
pregnant patients. This study was designed to evaluate whether or not the changes in blood
pressure and heart rate obtained prior to spinal anesthesia in different positions, would be
useful to predict a subset of pregnant patients that might be at high risk for post spinal
hypotension.
Aim: To record the positional changes in blood pressure and heart rate in patients undergoing
elective caesarean delivery and to study the correlation of positional changes in blood
pressure and heart rate with post spinal hypotension in these patients.
Methods: The study was conducted at Lalla Ded Hospital which is an associated hospital of
Government Medical College, Srinagar. Total number of patients studied was 65 who were
term parturient (=37 weeks gestation) with singleton pregnancy. Patients with multiple
pregnancy or with preexisting diseases like hypertension, preeclampsia, eclampsia, diabetes,
cardiovascular, renal, hepatic or thyroid diseases were excluded from the study. In this study
the changes in the systolic, diastolic, mean arterial pressure and heart rate in various positions
(supine, right lateral, and sitting) was measured. Then, the patients underwent spinal
anesthesia for caesarean section and again the systolic and diastolic blood pressures, mean
arterial pressure and heart rate were measured and recorded.
Results: Positional change (Right lateral-Supine) in Systolic Blood Pressure, Diastolic blood
Pressure, MAP and Heart Rate in Hypotensive and non-hypotensive groups was statistically
significant (P-value < 0.05). Positional change (Sitting-Supine) in Systolic Blood Pressure
and Heart Rate in Hypotensive and non-hypotensive groups was statistically significant (P-
value < 0.05) whereas the positional change (Sitting-Supine) in Diastolic Blood Pressure and
4010


mailto:suhailyousuf@yahoo.com

European Journal of Molecular & Clinical Medicine

ISSN 2515-8260 Volume 09, Issue 04, 2022

MAP was statistically insignificant with P-values 0.177 and 0.60 respectively.

Conclusion: Higher the blood pressure and heart rate variation in different positions
(supine/sitting and lateral), the higher the probability of post spinal hypotension. The blood
pressure and Heart rate variation in the lateral position from base line (supine) is statistically
more significant than sitting position.
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Introduction

Caesarean section is the most frequently performed obstetric surgical procedure worldwide
with an estimated twenty three million procedures carried out each year ™. It may be
accomplished either under general or neuraxial anesthesia (i.e. spinal anesthesia, combined
spinal-epidural anesthesia and epidural anesthesia). General anaesthesia for caesarean section
entails the risk of life-threatening complications such as difficult airway management and
aspiration pneumonia and it is therefore recommended that it be avoided whenever possible
in favour of neuraxial anaesthesia ?. Neuraxial anesthesia is the preferred technique, and is
used for >95 percent of caesarean deliveries worldwide. The most common complication of
spinal anaesthesia in pregnant patients is hypotension, with incidence of up to 80% despite
fluid preload, lateral uterine displacement and use of vasopressors [ 4 51 Neuraxial
anesthesia-induced sympathetic blockade causes vasodilation and decrease in venous return
to the heart, which can result in maternal hypotension [, Therefore many methods have been
advocated for preventing and treating hypotension in obstetric anaesthesia like careful
positioning with left uterine displacement, volume preloading with crystalloids or colloids
and prophylactic phenylephrine or ephedrine administration "1,

Material and Methods

After taking approval from Institution Ethical Committee, the present study was conducted in
Department of Anaesthesia and Critical Care at Government Medical College, Srinagar (Lalla
Ded Hospital) from July 2018 to June 2020. Total number of patients studied was 65.

Methodology: Informed written consent was obtained from the included patients.
Intravenous access was gained using an 18-G cannula in the right forearm.
Electrocardiography and pulse oximetry was monitored. The cuff of an automated
noninvasive blood pressure device was attached to the left arm. Patient in the supine position
with wedge under the right buttock, blood pressure (systolic, diastolic and mean arterial
pressure) and heart rate was measured 3 times at 1-minute intervals. The average value of the
second and third mean blood pressure readings was recorded as the baseline value. After
changing to the right lateral position, blood pressure and heart rate was measured twice and
averaged. The positional blood pressure change between lateral and supine positions
(BPlateral-BPSupine) was recorded. Likewise average of the heart rate in the supine and
lateral position was noted and the difference between them was recorded (HRlateral-
HRsupine). Before administering spinal anaesthesia, hemodynamic parameters were again
noted in this sitting position and the difference between blood pressure in the sitting and
supine positions (BPsitting-BPsupine) were noted. Also average heart rate in sitting position
were noted and any change from that of supine heart rate (HRsitting-HRsupine) were also
recorded at the same time.

Spinal anesthesia was induced in the sitting position at the L3-L4 interspace with 0.5%
hyperbaric bupivacaine 3 ml through a 25G Quincke needle. Immediately after giving spinal
we coloaded with 15 ml/kg of Ringers Lactate. Oxygen (5 L/min) was supplied via facemask.
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After the intrathecal injection, blood pressure and heart rate was measured every two minutes
for first 10 minutes and every five minutes thereafter until completion of surgery.
Hypotension was defined as MAP < 80% of the baseline value and it was treated with
ephedrine 5 mg IV bolus. If hypotension persisted or reoccurred, additional ephedrine 5 mg
was administered at 2-minute intervals. The total amount of administered ephedrine was
recorded. Bradycardia (Heat rate <50 bpm) was recorded and treated with 0.3mg bolus of
atropine 1V. Uppermost dermatomal levels of anaesthesia (Block height) was assessed by
pinprick test at 2 minute intervals. Neonatal APGAR scores at 1 and 5 minutes were
recorded.

Statistical method

The recorded data was compiled and entered in a spreadsheet (Microsoft Excel) and then
analyzed using SPSS Version 23.0 (SPSS Inc., Chicago, Illinois, USA). Continuous variables
were expressed as Mean £ SD and categorical variables were summarized as frequencies and
percentages. Graphically the data was presented by bar diagrams and line diagrams. A P-
value of less than 0.05 was considered statistically significant. All P-values were two tailed.
Blood pressure and heart rate changes over time were analyzed with a repeated-measures
analysis of variance (ANOVA). Baseline hemodynamic variables were compared between
parturient who developed hypotension (hypotension group) and those who did not (no
hypotension group) by the unpaired t-test. Positional changes in hemodynamic variables were
also compared between parturient who developed hypotension and those who did not by the
unpaired t-test.

Conflict of interest: Nil.

Funding: Nil.

Results

Total number of patients studied was 65 who were term parturient (>37 weeks gestation) with
singleton pregnancy. 5 patients were excluded because of either repeated spinal anaesthesia
or conversion to general anaesthesia.

The demographic profile of the study population given in (Table 1).

Table 1: Demographic profile of the study population

Variable |Mean| SD |Range
Age (years) | 28.8 | 3.73 | 20-40
Height (cm) [165.22| 4.02 |155-175
Weight (kg) | 69.46 | 3.89 | 60-80
BMI (kg/m2) | 25.44 | 1.07 | 22-30

Mean of Systolic BP, Diastolic BP, MAP and Heart Rate in Right lateral position was
(131.94+10.03), (84.17+7.81), (99.77+7.78) and (103.85+15.03) respectively and was higher
than in Sitting (124.83+10.10), (78.57+7.52), (93.55+£7.67) and (98.86+10.77) and Supine
position (119.83+11.39), (75.83+9.029), (90.20+9.16) and (94.55+11.22). The statistical
difference was significant (p value <0.001). Out of 65 study patients, 46 (70.77%) had post
spinal hypotension whereas in 19 (29.23%) patients hypotension was absent.
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Table 2: Hemodynamic Data in Different Positions in Hypotensive and Non Hypotensive Groups

Position Hypotension|n| Mean + SD |P-value

Supine systolic blood pressure (mmHg) T\E)S ‘118 111268;246;190513864 <0.001

Supine Diastolic blood pressure (mmHg T\IEOS ‘118 ;gggfgggi <0.004

Supine mean arterial pressure (mmHg) T\E)S Lllg ggg;igi;g <0.001

Supine heart rate (b/minute) T\IEOS Lllg 18010i111f67f3963 <0.001

Right lateral systolic blood pressure (mmHg) T\IEOS 4118 11332671011:r180§46425 0.348

Right lateral diastolic blood pressure (mmHg) T\IEOS ‘118 gigif;ggg 0.049

Right lateral mean arterial pressure (mmHQ) T\IEOS Lllg 19070'2813f77'766245 0.089

Right lateral heart rate (b/minute) T\IEOS ‘118 181416738+169619331 <0.001

Sitting systolic blood pressure (mmHg) T\IEOS Lllg 1:2:,(2)ggfgggg <0.001

Sitting diastolic blood pressure (mmHg) T\IEOS ‘118 ;Zéifg;ig 0.023

Sitting mean arterial pressure (mmHg) T\IEC')S ‘118 g%?gfggg; 0.003

Sitting heart rate (b/minute) T\E)S 4118 180832216f88;129868 <0.001

Supine and Sitting systolic blood pressure in hypotensive and non-hypotensive group is
statistically significant (P-value <0.05).

Right lateral systolic blood pressure in hypotensive and non-hypotensive groups is
statistically not significant (P-value=0.348).

(Supine, Right lateral and Sitting) diastolic blood pressure in hypotensive and non-
hypotensive group is statistically significant (P-value < 0.05). Supine and Sitting MAP (mean
arterial pressure) in hypotensive and non-hypotensive group is statistically significant (P-
value <0.05).

Right lateral MAP (mean arterial pressure) in hypotensive and non-hypotensive groups is
statistically not significant (P-value = 0.089)

(Supine, Right lateral and Sitting) Heart Rate in hypotensive and non- hypotensive group is
statistically significant (P-value <0.05).

Table 3: Positional Changes in Hemodynamic Parameters (Mean) in Hypotensive and Non
Hypotensive Groups

Position Hypotension|n| Mean +SD |P-value

. . . YES 46(16.4348+7.05424
Systolic Blood Pressure Change (Right Lateral-Supine) <0.001
NO 19| 1.6316+3.94702

. . ) i YES 46|11.5652+5.89407
Diastolic Blood Pressure Change (Right Lateral-Supine) <0.001
NO 19| 0.5263+4.33805

. . . YES 46(13.1522+5.55365
Mean Arterial Pressure Change (Right Lateral-Supine) <0.001
NO 19| 0.8947+3.98462

Heart Rate Change (Right Lateral-Supine) YES 46|11.6739+4.21138| <0.001
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NO 193.5263+3.32279

Systolic Blood Pressure Change (Sitting-Supine) 0.10

YES 46 16.0652+6.79674

NO 192.4211+4.03204

Diastolic Blood Pressure Change (Sitting-Supine) 0.177

YES 46 | 3.3913+6.45490

NO 191.1579+4.63397

Mean Arterial Pressure Change (Sitting-Supine) 0.60

YES 46 |4.1304+5.49993

NO 19|1.4737+3.86391

Heart Rate Change (Sitting-Supine) <0.021

YES 46 |3.1522+6.14263

NO 19(7.1053+6.00828

MEAN CHANGE

18

16

14

12

10

Mean Change in Hemodynamic Parameters on Position
Change (Right Lateral-supine) in Hypotensive and Non
16.4348 Hypotensive Group
13.1522
11.5652 11.6739
3.5263
1.6316
0.8947
l 0.5263
| i /N
SYSTOLICBLOOD  DIASTOLICBLOOD ~ MEAN ARTERIAL  HEART RATE CHANGE
PRESSURE CHANGE ~PRESSURE CHANGE ~PRESSURE CHANGE  (RIGHT LATERAL-
(RIGHT LATERAL-  (RIGHT LATERAL-  (RIGHT LATERAL- SUPINE)
SUPINE) SUPINE) SUPINE)
Axis Title
B HYPOTENTION B NO HYPOTENTION

Positional change (Right lateral-Supine) in Systolic Blood Pressure, Diastolic blood Pressure,
MAP and Heart Rate in Hypotensive and non-hypotensive groups is statistically significant
(P-value<0.05). However change in hypotensive group is significantly more than non-
hypotensive group. Mean positional change (Right lateral-Supine) in systolic blood pressure
is 16.4348+7.05424 in hypotensive group as compared to 1.6316+3.94702 in non-
hypotensive group. Mean Diastolic blood pressure change is 11.5652+5.89407 in hypotensive
group as compared to 0.5263 +4.33805in non-hypotensive group. Mean MAP change is
13.15+5.55365 and 0.8947+3.98462 in hypotensive and non-hypotensive groups respectively.
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Mean heart rate change (right lateral-supine) is 11.6739+ 4.21138 and 3.5263%3.32279 in
hypotensive and non- hypotensive groups respectively.

Mean Change in Hemodynamic Parameters on
Position Change (Sitting-Supine) in
Hypotensive and no Hypotensive Group
7.1053
7
6.0652
6
5
“
= 4.1304
I
v 4
. 3.3913
a 3.1522
=JE!
= 4211
2
1.4737
1.1579
| I I
0
SYSTOLICBLOOD DIASTOLICBLOOD ~MEAN ARTERIAL ~ HEART RATE
PRESSURE CHANGE PRESSURE CHANGE PRESSURE CHANGE CHANGE (SITTING|
(SITTING-SUPINE) ~ (SITTING-SUPINE) ~ (SITTING-SUPINE) SUPINE)
WHYPOTENTION ~ BNO HYPOTENTION

Positional change (Sitting-Supine) in Systolic Blood Pressure and Heart Rate in Hypotensive
and non-hypotensive groups is statistically significant (P-value <0.05). Positional change
(Sitting-Supine) in Diastolic Blood Pressure and MAP is statistically insignificant with P-
values 0.177 and 0.60 respectively. However change in hypotensive group is significantly
more than non- hypotensive group. Mean positional change (Sittin-Supine) in systolic blood
pressure is 6.0652+6.79674 in hypotensive group as compared to 2.4211+4.03204 in non-
hypotensive group. Mean Diastolic blood pressure change is 3.3913+6.45490 in hypotensive
group as compared to 1.1579+4.63397 in non-hypotensive group. Mean MAP change is
4.130445.49993 and 1.4737£3.86391 in hypotensive and non-hypotensive groups
respectively. Mean heart rate change (Sitting-Supine) is 3.1522 + 6.14263 and 7.1053%
6.00828 in hypotensive and non- hypotensive groups respectively.

Table 4: Postoperative complication among the study population

Variables Frequency|Percentage
Post spinal hypotension 46 70.76
Ephedrine requirement 46 70.76
Bradycardia 2 3.1
Nausea/vomiting (intra-op-period) 27 41.5

Out of 65 study patients, 46 (70.77%) had post spinal hypotension whereas in 19 (29.23%)

patients hypotension was absent. Out of a total of 65 study patients, 19 (29.2%) did not
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required ephedrine. 16 (24.6%) patients received 10 mg of ephedrine, 12 patients (18.5%)
received 15 mg, 10 patients (15.4%) received 5 mg, 4 patients (6.2%) received 25 mg, 3
patients (4.6%) received 20 mg and 1 patient (1.5%) received 30 mg of ephedrine. Out of a
total of 65 study patients, 2 patients (3.1%) developed bradycardia. Out of a total of 65 study
patients, 27 (41.5%) had nausea/vomiting whereas 38 (58.5%) were free from nausea/
vomiting in the intraop- period (Table 4).

Discussion

The most widely used anaesthesia technique at present for caesarean section is spinal
anaesthesia because it is easier to perform, safe to the mother and the fetus and has a high
degree of success rate. However hypotension is the most frequent complication of spinal
anaesthesia in pregnant patients. This study was designed to evaluate whether or not the
changes in blood pressure (BP) and heart rate (HR) obtained prior to spinal anesthesia (SA) in
different positions, would be useful to predict a subset of pregnant patients that might be at
high risk for post spinal hypotension. In this study the changes in the systolic, diastolic, mean
arterial pressure and heart rate in various positions (supine, right lateral, and sitting) was
measured in 65 patients. Then, the patients underwent spinal anesthesia for caesarean section
and again the systolic and diastolic blood pressures, mean arterial pressure and heart rate
were measured and recorded. The results of analysis revealed that the preoperative positional
blood pressure and heart rate changes is correlated with the decrease in blood pressure after
spinal anesthesia for caesarean delivery. Our data is in line with the results of previous
studies; for example, Young et al. (2010) [ conducted a study on 66 pregnant women and
recorded their blood pressure and heart rate in supine and lateral positions. Finally it was
concluded that higher the orthostatic changes, the greater the reduction of blood pressure in
patients after spinal anaesthesia.

Moreover, in our study the hypotension incidence rate was 70.7%, which was similar to the
statistics obtained in previous studies (upto 80%) [ 4 51 In addition, in this study, the
repetitive C-section was found as most common cause of the non-emergent caesarean cases at
L.D. Hospital. Furthermore, the incidence rate of bradycardia and as well as the dosage of
atropine and ephedrine were measured so that 3.07% of the patients developed bradycardia to
need atropine. The prevalence rate of nausea and vomiting was 41%.

Several other studies have investigated methods to predict hypotension during spinal
anesthesia. Hanss et al. [* reported that hypotension in caesarean delivery correlates with an
increased sympathetic outflow before spinal anesthesia. Increased sympathetic outflow was
detected using heart rate variability analysis; this analysis requires a special device or
software. In comparison, we simply observed the positional blood pressure change because
sympathetic nervous system reactivity is the driving force of the immediate increase in blood
pressure observed after a position change [1%. The response of blood pressure to the change in
body position has been used for measuring cardiovascular reactivity and for the prediction of
adverse clinical outcome [+ 12 Excessive positional blood pressure change predicts adverse
health outcomes, including myocardial infarction and hypertension.

Froelich and Caton [**l reported that heart rate in the lateral position had a significant positive
correlation with the incidence of hypotension during spinal anesthesia. However, they did not
find a correlation between preoperative orthostatic blood pressure change and hypotension.
The use of different measurement methods may explain the difference in results. Although we
used the blood pressure measured immediately after position change, Froelich and Caton
averaged 5 blood pressure values obtained every minute after changing from the supine to a
standing position. Because peak positional change in blood pressure occurs by 1 minute after
changing position 4, analysis based on delayed blood pressure values may produce different
results.
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In a study of 27 patients in 1996, Kinsella et al. [** couldn’t find any relationship between the
changes in orthostatic blood pressure and heart rate and the incidence of post spinal
hypotension. The results of that study were inconsistent with that of our’s, which might be
due to the difference of the measurement tools or sample size. We changed the position from
supine to the right lateral instead of using the tilt test investigated in previous studies. We
found that positional blood pressure and pulse rate change in those who developed
hypotension after spinal anesthesia was higher than it was in those who did not develop
hypotension. This observation suggests that patients who developed hypotension had higher
sympathetic reactivity on positional change. Blood pressure decrease after spinal anesthesia
results from the blockade of the sympathetic nervous system. Higher preoperative
sympathetic activity is associated with more profound sympathetic blockade by spinal
anesthesia 61, It can be said that the higher the blood pressure and heart rate variation
between the supine, sitting and lateral positions, the higher the probability of post-spinal
hypotension; nevertheless, due to the fact that there is no significant difference between the
patient’s blood pressure and pulse rate in sitting and supine positions, it is enough to obtain
only the difference between their blood pressure and pulse rate in sitting or supine positions
and the lateral position. However, a limitation of this study is that we did not measure
sympathetic tone or sympathetic hormonal responses to position change. Positional blood
pressure change may be useful in obese parturients 71 because it predicts hypotension
independent of body weight, abdominal circumference, or sensory block level. Hence, the
probable cases of intraoperative hypotension can be pre-identified and, thereby, the incidence
of hypotension can be reduced by using the necessary measures, which is beneficial both for
the baby and the mother.
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