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Background: The patients those have tendency to develop supine hypotension syndrome during advance pregnancy also lands in 
intraoperative hypotension after spinal anaesthesia and this can be predicted in advance with preoperative use of Supine Stress Test. Subjects 
and Methods: 120 full term parturients with singleton pregnancy planned for elective caesarean section under spinal anaesthesia subjected to 
Supine Stress Test in preoperative period. Results: Parturients those were positive for Supine Stress Test in preoperative period, significantly 
land in hypotension during caesarean section. Intraoperative hypotension managed with Inj Ephedrine and fluid. Conclusion: Supine Stress 
Test is an important tool in predicting intraoperative hypotension in parturients under going elective caesarean section. 
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Introduction 

 
Patient position is a factor when measuring blood pressure in 
parturient. Aortocaval compression by the gravid uterus can 
have significant impact on both the mother and the fetus. 
Patient position plays a significant role in its occurrence. 
Kerr et al. (1964) demonstrated complete obstruction of the 
inferior vena cava in 10 out of 12 subjects in the supine 
position.[1] This is referred as supine hypotension syndrome 
of pregnancy and is induced by compression of inferior caval 
vein by the enlarged uterus and occurs when the 
cardiovascular system is unable to compensate for a fall in 
venous return. It occurs in approximately 8% of pregnant 
women at term.[2] Greater number may develop as 
asymptomatic variety of this syndrome in supine position.[3] 
The hypotensive effect of spinal anaesthesia per se may be 
aggravated in a significant number of term parturients. 
KinseIla S M et al. (1996) postulated that “if parturients, 
prone to develop symptomatic or asymptomatic caval 
compression in supine position could be identified before 
delivery, this might be a useful method of predicting 
hypotension during caesarean section under spinal 
anaesthesia. Indeed, preoperative Supine Stress Tests (SST) 
before elective caesarean section under spinal anaesthesia 
have in some studies been shown to predict severe systolic 
hypotension with reasonable accuracy.”[4] Other methods that 

have been used to predict hypotension in obstetric patients 
include non-invasive measurement of systemic vascular 
resistance index,[5] baseline heart rate measurement and 
analysis of heart rate variability.[6] Chamchad et al. (2004), in 
their study, evaluated whether point correlation dimension 
(PD2), a measure of heart rate variability, can predict 
hypotension accompanying spinal anaesthesia for caesarean 
delivery Frolich MA and Caton D (2002) concluded that 
baseline heart rate may predict hypotension after spinal 
anaesthesia in prehydrated obstetrical patients.[7] Patients 
with higher baseline heart rate, possibly reflecting a higher 
sympathetic tone needs statistically significant increase in 
ephedrine consumption after spinal anaesthesia.[8] 
Recently treatment of maternal hypotension has changed 
from prophylactic intravenous hydration before spinal 
anaesthesia and administration of ephedrine, towards co 
hydrations with crystalloids and aggressive use of 
phenylephrine.[9,10] 

Present study carried out in full term parturients planned for 
elective caesarean section in which a preoperative Supine 
Stress Test applied few hrs before caesarean section. 
Predictability of Supine Stress Test as an advance predictor 
of Intra operative hypotension is assessed. 
 

subjects and Methods 
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Healthy parturients with full term normal singleton 
pregnancies presenting for elective caesarean section were 
included in this study. After obtaining permission from 
ethical committee, parturients were examined thoroughly and 
subjected to routine investigation including hemoglobin, 
TLC, DLC, RBS, blood urea, serum creatinine and urine 
examination for both routine and microscopy. Informed and 
routine consent was taken from each and every patient. 
 

Selection of Cases Was Made on the Following Criteria:- 
Inclusion criteria 
• Parturients both primi and multigravida with normal 

singleton pregnancy belonging to ASA grade I and II. 
• Gestational age of fetus between 37 to 42 completed weeks 
 

Exclusion criteria 
• Any contraindication to subarachnoid block including 

patient refusal. 
• Fetal heart rate more than 160 bpm or less than 100 bpm 
• Patients belonging to ASA grade III and above  
 
A detailed obstetrical examination was also done and 
findings were recorded. 
 

Preoperative Supine Stress Test:-  
A Supine Stress Test (SST) was performed at least 6 hours 
before caesarean section in examination room, just adjacent 
to operation theatre where Non Stress Test (NST) was 
applied and continuous fetal heart rate tracing were obtained 
to rule out fetal distress during any part of the test.  The 
patient was allowed to rest in the left lateral position for 10 
min before study. Blood pressure was recorded with an 
automatic non-invasive blood pressure monitor (Model 
HEM-7111). The blood pressure cuff was placed on left arm 
to minimize the hydrostatic effect from the lateral position. 
With the subject lying in the full left lateral position blood 
pressure and heart rate were measured once a minute for 3 
minute. The average values of these measurements were used 
as a baseline. Measurements were continued every minute 
for 10 min with the patient lying supine, with one pillow 
under the head, and then again it left lateral position for 
another 5 min. During the supine part of the test it was 
noticed whether the patient crossed her legs or flexed her 
hips and knees. The patient was urged to tell about any 
symptoms that developed when lying supine. She was 
allowed to turn to her left if she needed to change position. 
The SST was considered positive if one or more of the 
following criteria was/were fulfilled. 
1. Increase in maternal heart rate >10 beats/min compared 

to baseline during at least two consecutive 
measurements. 

2. Decrease systolic arterial blood pressure >15 mm Hg 
compared to baseline during at least two consecutive 
minute measurements. 

3. Signs related to supine position (hip flexion, crossing of 
legs). 

4. Symptoms related to the supine position (e.g. Nausea / 
vomiting /dizziness) requiring a change in position. 

 

In addition to the SST the subjects will be asked to answer 
the following two questions: 
1. During the last three months of pregnancy have you 

experienced nausea, vomiting, dizziness or faintness 
when lying supine? (Yes / No) 

2. During last three months of pregnancy have you been 
able to sleep in the supine position? (Yes/No/ don’t 
know). 

A total of 140 parturients were subjected to Supine Stress 
Test. On the basis of results of Supine Stress Test, out of 140 
parturients, 120 were selected with each group consisting of 
60 patients in this study. 
• Group A – patients with SST +ve 
• Group B – patients with SST-ve 
 
Advice to Patient 
Parturients were fasted for 6-8 hrs and received no 
medication preoperatively. 
 
Anaesthetic technique: 
After shifting to the operation theatre, each patient was 
examined thoroughly. Blood pressure, pulse rate, respiratory 
rate and SpO2 were recorded. Fetal heart sound was recorded 
by fetoscope. IV line was established with 18 gauge cannula 
and patients were infused with 10 ml/kg/hr with Ringer’s 
lactate solution. 2.0 ml of 0.5% bupivacaine heavy (10 mg) 
and 0.20 ml of fentanyl (10 µg) were loaded in a 5 ml 
syringe.  The spinous process and iliac crest were identified 
and marked. L3-L4 interspace was palpated in sitting 
position and a 25 gauze Quincke’s needle was introduced. 
When free flow of CSF was observed, preloaded drug 
solution was injected into the subarachnoid space. The same 
dose was used for all subjects regardless of height.  The 
spinal needle was withdrawn and the puncture site was 
sealed with sterile dressing. Immediately after the injection, 
the patient was positioned supine with slightly flexed hips 
and knees and with a combination of wedge under right hip 
allowing for a maximal caval relief (at least 30o in all 
patients). Supplemental O2 was administered through a venti 
mask at 3-4 lit/min. 
Pulse rate, blood pressure, respiratory rate and SpO2 were 
observed and recorded. 
In event of hypotension i.e. systolic blood pressure less than 
90 mmHg or fall of more than 20% of baseline, 5mg of 
ephedrine was given. If the systolic blood pressure dropped 
further below 90 mmHg, the drug dose was repeated once a 
minute as long as pressure stayed below 90 mmHg. Rescue 
ephedrine or phenylephrine was given in the same dose and 
with the same dose interval of the patient developed 
discomfort associated with a decrease in SBP of at least 20% 
from baseline even if it was above 90mmHg. All patients 
receiving at least one dose of ephedrine were thus considered 
hypotensive. 
 
The surgical technique was uniform in all the patients and 
included exteriorization of the uterus. 10 IU of oxytocin was 
given by IV infusion after delivery of baby and clamping of 
umblical cord. 
 

Results 

 
A total of 120 parturients were subjected to Supine Stress 
Test admitted for planned elective caesarean delivery under 
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spinal anaesthesia. They included primi as well as 
multigravida. 
 
The Study Groups:- 
On the basis of results of SST, patients were divided into two 
groups and 120 patients out of 140 were randomly selected, 
1. Group A–  Patients with SST+ve 
2. Group B – Patients with SST-ve 
After completion of study, data were categorized and 
analyzed and following observations were made. 
 
Table 1: Result of Supine Stress Test on the basis of criteria 
Supine Stress Test criterion No. of parturients 
Heart rate criterion only 33 
BP criterion only 0 
Signs related criterion only 3 
Symptoms related criterion only 2 

 
Table 2: Result of Supine Stress Test on the basis of criteria 
 Heart rate 

criterion  
BP criterion Heart rate+BP 

criteria  
Signs related 
criterion 

6 3 0 

Symptoms related 
criterion 

6 0 4 

BP criterion 3 -- -- 

 
Table 3: Demographic data 
Distribution of 
patients according 
to age (years) 

Distribution of 
patients according 
to weight(kgs) 

Distribution of 
patients according to 
height(cms) 

 A B  A B  A B 
18-
21 

15 15 45-
55 

5 5 131-
140 

8 7 

22-
25 

21 17 56-
65 

39 30 141-
150 

25 23 

26-
29 

12 19 65-
75 

13 18 151-
160 

22 24 

30-
33 

11 9 76-
85 

3 7 161-
170 

5 6 

Mea
n±S
D 

24.3
3±4.
33 

24.9
6±4.
60 

Mea
n±S
D 

62.9
0±6.
29 

64.9
6±7.
29 

Mea
n±S
D 

149.0
0±7.9
5 

151.0
6±6.9
4 

 
Above table shows that majority of patients in both two, A 
and B groups have no significant difference between age, 
weight and height related parameters. (p>0.05). 
 
Table 4: Change in mean pulse rate (per min) at different time 
intervals 
 Group A Group B 
Pre-op 96.10±5.35 93.76±6.43 
Just after block 96.53±7.95 96.13±5.00 

At 5 min 82.03±5.35 83.23±8.25 
At 10 min 78.96±12.07 76.06±9.16 
At 15 min 91.00±15.15 87.46±11.99 
At 20 min 99.53±15.78 95.23±12.95 
At 30 min 101.06±11.83 98.66±10.80 
At 40 min 98.76±8.15 94.36±7.64 
At 50 min 95.96±6.12 92.55±5.16 
At 60 min 93.47±5.71 92.05±5.97 

 
No significant difference in heart rates in two groups, A and 
B at same time interval frame. (p>0.05). 
Pattern of decrease in pulse rates were identical in both 
groups with time. Pulse rates in both groups at 5 and 10 

minutes were statistically significant when compared to 
preoperative values (p<0.05). 
 

When compared in different groups in the same frame of 
time, following observation was made-In between group A 
and B, no significant changes in pulse rates were observed 
(p>0.05). 
 
Table 5: Change in SBP (mmHg) at different time interval 
 A B 
Pre-op 115.16±8.83 115.83±7.23 
Just after block 108.56±11.11 111.00±7.44 
At 5 min 92.64±10.23 98.23±8.79 
At 10 min 90.96±6.36 100.93±6.41 
At 15 min 98.70±6.02 110.70±6.54 
At 20 min 106.3±7.28 108.43±6.06 
At 30 min 111.53±5.65 116.70±6.01 
At 40 min 112.80±5.87 114.33±4.92 
At 50 min 115.12±4.78 120.11±4.70 
At 60 min 118.15±4.23 116.35±4.70 

 
[Table 5] shows the mean systolic blood pressure in both 
groups.  
 
There was no significant difference in mean systolic blood 
pressure in both groups before giving the block. Max.fall in 
BP occurred at around 10 min in both groups which was 
statistically significant (p<0.05) in comparison to 
preoperative values i.e. more numerically fall in Group A. 
 
Table 6: Change in DBP (mmHg) at different time interval 
 A B 
Pre-op 69.96±6.86 70.23±5.09 
Just after block 67.96±8,52 68.93±5.63 
At 5 min 54.03±8.58 60.93±4.81 
At 10 min 56.60±7.14 62.80±4.64 
At 15 min 60.83±6.28 60.76±4.82 
At 20 min 63.10±5.76 63.20±4.33 
At 30 min 65.23±5.48 64.50±4.93 
At 40 min 65.93±5.55 66.30±4.92 
At 50 min 67.60±4.54 67.59±4.74 
At 60 min 68.52±5.02 68.35±5.63 

 
[Table 6] shows the mean diastolic blood pressure changes 
among the groups at different time intervals. 
There was no significant difference in mean diastolic blood 
pressure in all groups before giving the block. 
Maximum fall in BP occurred at 10 min in both groups and 
was significant in comparison to preoperative values. Fall in 
BP is more at 5 and 10 min in Group A and statistically 
significant in comparison to Group B. 
 
Table 7: Supine Stress Test  vs. intraoperative hypotension 
 Group A 

(SST+ve) 
n = 60 

Group B 
 (SST-ve) 
n = 60 

Developed hypotension 38  27  
Remained normotensive 22 33 

 
[Table 7] shows development of hypotension in Group A 
(SST+ve) and  Group B (SST-ve).  More numbers of patients 
in Group A lands in hypotension in comparison to Group B. 
Development of hypotension in SST+ve group is statistically 
significant in comparison to SST-ve group (p<0.05). 
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Table 8: Supine Stress Test & Ephedrine consumption 
 Group A Group B 
Mean Ephedrine consumption 
(mg)  Mean±SD 

14.25±5.77 9.64±3.65 

 
[Table 8] shows Mean ephedrine consumption was more in 
Group A (SST+ve) in comparison to Group B (SST-ve) but 
failed to prove statistically significant (>0.05). 

 
Discussion 
 
First caesarean delivery using cocaine spinal anaesthesia was 
performed in UK at Manchester hospital in 1901.[11] 
General anaesthesia is associated with higher mortality rate 
in comparison to regional anaesthesia.[12,13] 

The supine hypotension was described by Hansen in 1942. 
Its clinical relevance became apparent in 1957 when it was 
postulated by Holmes as the cause of death in healthy young 
women during caesarean section under spinal anaesthesia.[14] 

Maternal hypotension is most notorious complication during 
caesarean section in pregnant female under spinal 
anaesthesia which can be predicted in advance by certain 
parameter in preoperative period. Supine Stress Test is one 
of them which was used in present study. 
120 patients were subjected to Supine Stress Test in 
preoperative period. Heart rate criterion was positive in 52 
patients, hypotension criterion in 10 patients, hip flexion 
criterion in 12 and symptoms related criterion in 12 patients. 
Other criteria were also positive in above patients. In respect 
of positivity of individual criterion, heart rate criterion was 
positive in 33, hip flexion criterion in 3 and symptoms 
related criterion in 2 patients. Not even a single individual 
had hypotension criterion alone. Hypotension criterion was 
associated with symptoms related criterion in 4, heart rate 
criterion in 3 and hip flexion criterion in 3 patients. 6 patients 
with symptoms related criterion and 6 patients with hip 
flexion criterion also positive for heart rate criterion. 
The definition of a positive Supine Stress Test adhered 
closely to the definition used in the study by Kinsella and 
Norris (1996)4. G. Dahlgren and L. Irestedt (2006) also used 
SST, and SST was positive in about 36% in their study.15 In 
addition to the two criteria for a positive SST (increase in 
heart rate more than 10 beats/min and/or leg movements) 
they added a decrease in systolic arterial pressure more than 
15 mmHg and symptoms related to the supine position 
requiring a change in position. 60 out of 140 patients had a 
positive SST on the basis of above. Thus Supine Stress Test 
was positive in 42.85%. Incidence of supine hypotension 
syndrome in pregnancy is about 8% in the study of Kinsella 
S M and Lohmann G. (1994)2 while it was 7.14% in present 
study when only hypotension criterion was considered which 
very well corresponds to the study of Dahlgren G and 
Irestedt L (2006),[15] where 3 patients out of 53 (6%) were 
positive for hypotension criterion. 
 
Supine Stress Test vs. Intraoperative hypotension 
Hypotension was defined as systolic blood pressure below 90 
mmHg. If the patient developed discomfort associated with a 
decrease in systolic blood pressure of at least 20% from 
baseline even if it was above 90 mmHg, rescue vasopressor 
either ephedrine (5mg) was given. All patients receiving at 

least one dose of vasopressor were considered hypotensive. 
In SST +ve group, 38 out of 60 patients developed 
hypotension in comparison to 27 out of 60 patients in SST -
ve group. There was statistically significant difference 
(p<0.05) in two groups in relation to development of 
hypotension. Thus SST+ve patients were more prone to 
develop intraoperative hypotension in comparison to SST-ve 
patients. 
Thus SST can be used as a predictor of hypotension after 
spinal anaesthesia for elective caesarean section. This fact 
proves the applicability of SST as an advance predictor of 
hypotension in these patients. 
Kinsella SM et al (1996)4 and Dahlgren G et al (2006)15 
used Supine Stress Test in advance prediction of hypotension 
in full term parturients planned for elective caesarean 
delivery successfully. Dahlgren G. et al (2006) in their study, 
prediction of hypotension during spinal anaesthesia for 
caesarean section and its relation to the effect of crystalloid 
or colloid preload , showed that 15 out of 19 patients in 
SST+ve and 21 out of 34 patients in SST-ve groups 
developed intraoperative hypotension.[15] 
 
Ephedrine Consumption 
Mean Ephedrine consumption was 14.25±5.77 mg in 
SST+ve gp (A1) and 9.64±3.65 mg in SST-ve gp (A2). Thus 
ephedrine consumption was more in SST+ve group  in 
comparison SST-ve gp but failed to prove statistically 
significance (p>0.05). 
Dahlgren G. et al (2006) showed that ephedrine consumption 
in SST+ve and SST-ve group were 20.0±9.7 mg and 6.8±7.5 
in their study and they were statistically significant.[15] 
Magalhães E, Govêia CS et al (2009); Ephedrine v ersus 
phenylephrine: prevention of hypotension during spinal 
block for caesarean section and effects on the fetus and 
concluded the mean dose of ephedrine used was 14.8±3.8 mg 
and of phenylephrine was 186.7±52.9 µg.[16] 
 

Conclusion 
 
SST+ve group significantly lands into hypotension during 
intraoperative period. Thus Supine Stress Test is an effective 
tool to predict intraoperative hypotension preoperatively in a 
parturient planned for elective caesarean delivery under 
spinal anaesthesia. Indirect evidence is more Ephedrine 
consumption in Group A (SST+ve) 
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