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Prediction of Intraoperative Hypotension in Full Term Parturients
Planned for Elective Caesarean Section with the Help of Supine
Stress Test and to Find out Applicability of Supine Stress Test
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Background: The patients those have tendency to develop supypotension syndrome during advance pregnancy keds in
intraoperative hypotension after spinal anaesttessibthis can be predicted in advance with pretperase of Supine Stress TeSubjects
and Methods: 120 full term parturients with singleton pregnamdgnned for elective caesarean section under spimesthesia subjected to
Supine Stress Test in preoperative periResults: Parturients those were positive for Supine Stresst h preoperative period, significantly
land in hypotension during caesarean section. dp&reative hypotension managed with Inj Ephedring fluid. Conclusion: Supine Stress
Test is an important tool in predicting intraopemtypotension in parturients under going electi@esarean section.
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have been used to predict hypotension in obsteatents
Introduction include non-invasive measurement of systemic vascul

resistance indeX! baseline heart rate measurement and
Patient position is a factor when measuring blomsgure in - analysis of heart rate variabili}.Chamchad et al. (2004), in
parturient. Aortocaval compression by the gravierus can  their study, evaluated whether point correlatiometfision
have significant impact on both the mother and feétes. (PD2), a measure of heart rate variability, candijote
Patient position plays a significant role in itscooence. hypotension accompanying spinal anaesthesia faacean
Kerr et al. (1964) demonstrated complete obstractibthe delivery Frolich MA and Caton D (2002) concludeditth
inferior vena cava in 10 out of 12 subjects in tgpine baseline heart rate may predict hypotension affenas
position!”) This is referred as supine hypotension syndrome anaesthesia in prehydrated obstetrical patf@ntatients

of pregnancy and is induced by compression of infexaval with higher baseline heart rate, possibly reflegtin higher
vein by the enlarged uterus and occurs when the sympathetic tone needs statistically significartrémse in
cardiovascular system is unable to compensate fatl @n ephedrine consumption after spinal anaesti8sia.

venous return. It occurs in approximately 8% ofgmant Recently treatment of maternal hypotension has gén
women at temf! Greater number may develop as from prophylactic intravenous hydration before spin
asymptomatic variety of this syndrome in supineims® anaesthesia and administration of ephedrine, tevaal
The hypotensive effect of spinal anaesthesia pen@gbe  hydrations with crystalloids and aggressive use of
aggravated in a significant number of term parnise phenylephriné>*”!

Kinsella S M et al. (1996) postulated that “if paients, Present study carried out in full term parturigpisnned for
prone to develop symptomatic or asymptomatic caval elective caesarean section in which a preoperaivgine
compression in supine position could be identifleefore Stress Test applied few hrs before caesarean sectio
delivery, this might be a useful method of predigti  Predictability of Supine Stress Test as an advamedictor
hypotension during caesarean section under spinalof Intra operative hypotension is assessed.

anaesthesia. Indeed, preoperative Supine Stress (RST)

before_ elective caesarean section under _spinals&mgiza Subjects and Methods

have in some studies been shown to predict seystelis

hypotension with reasonable accuralyOther methods that

- Academia Anesthesiologica International | Volumgldsue 2} July-December 2019 ﬂ



Jyagi et al: Intracperative Hypotension in Full Teun Parturients

0

Healthy parturients with full term normal singleton experienced nausea, vomiting, dizziness or faistnes
pregnancies presenting for elective caesareanogeutere when lying supine? (Yes / No)

included in this study. After obtaining permissidrom 2. During last three months of pregnancy have you been
ethical committee, parturients were examined thghbuand able to sleep in the supine position? (Yes/No/ ton’

subjected to routine investigation including henobgh, know).

TLC, DLC, RBS, blood urea, serum creatinine ancheuri A total of 140 parturients were subjected to SupBteess
examination for both routine and microscopy. Infedrand Test. On the basis of results of Supine Stress dasbf 140
routine consent was taken from each and everyrgatie parturients, 120 were selected with each groupistimg of
60 patients in this study.
e Group A — patients with SST +ve

Group B — patients with SST-ve

Selection of Cases Was Made on the Following Critiex:-

Inclusion criteria

e Parturients both primi and multigravida with normal
singleton pregnancy belonging to ASA grade | and Il

» Gestational age of fetus between 37 to 42 completasks

Advice to Patient
Parturients were fasted for 6-8 hrs and received no

Exclusion criteria medication preoperatively.
e Any contraindication to subarachnoid block incluglin
patient refusal. Anaesthetic technigue:
« Fetal heart rate more than 160 bpm or less tharbpf0 After shifting to the operation theatre, each patievas
« Patients belonging to ASA grade 1l and above examined thoroughly. Blood pressure, pulse rateiratory

rate and SpO2 were recorded. Fetal heart soundesasded
A detailed obstetrical examination was also donel an Dy fetoscope. IV line was established with 18 gacaenula

findings were recorded. and patients were infused with 10 ml/kg/hr with @ans
. ) _ lactate solution. 2.0 ml of 0.5% bupivacaine he@y mg)
Preoperative Supine Stress Test:- and 0.20 ml of fentanyl (10 pg) were loaded in anb

A Supine Stress Test (SST) was performed at ledBiBS  gyringe. The spinous process and liac crest denetified
before caesarean section in examination room,ddftcent  ang marked. L3-L4 interspace was palpated in gittin
to operation theatre where Non Stress Test (NST$ wa position and a 25 gauze Quincke’s needle was intred.
applied and continuous fetal heart rate tracingewsdtained When free flow of CSF was observed, preloaded drug
to rule out fetal distress during any part of teett The  go|ytion was injected into the subarachnoid sp@ibe.same
pa_ment was allowed to rest in the left lateralifios for 1_0 dose was used for all subjects regardless of heigHte
min before study. Blood pressure was recorded Wiith — ghing| needle was withdrawn and the puncture sites w
automatic non-invasive blood pressure monitor (Mode gegled with sterile dressing. Immediately after itijection,
HEM-7111). The blood pressure cuff was placed énaen the patient was positioned supine with slightlyxée hips
to minimize the hydrostatic effect from the latepalsition. and knees and with a combination of wedge undéit figp
With the subject lying in the full left lateral ptien bI_ood allowing for a maximal caval relief (at least 300 all
pressure and heart rate were measured once a nialuBe  atients). Supplemental O2 was administered thraugénti
minute. The average values of these measurementsused mask at 3-4 lit/min.

as a baseline. Measurements were continued everyteni Pulse rate, blood pressure, respiratory rate ar@2Spere

for 10 min with the patient lying supine, with opdlow observed and recorded.
under the head, and then again it left lateral tigwsifor In event of hypotension i.e. systolic blood presdess than
another 5 min. During the supine part of the téstvas 90 mmHg or fall of more than 20% of baseline, 5nfg o

noticed whether the patient crossed her legs aefleher  opnedrine was given. If the systolic blood pressimeped
hips and knees. The patient was urged to tell alBoyt  f1ther below 90 mmHg, the drug dose was repeatet @
symptoms that developed when lying supine. She wasyinute as long as pressure stayed below 90 mmHscuRe

allowed to turn to her left if she needed to chapggtion. ephedrine or phenylephrine was given in the sanse dnd
The SST was considered positive if one or morehef t it the same dose interval of the patient devedope
following criteria was/were fulfilled. discomfort associated with a decrease in SBP Iafaast 20%

1. Increase in maternal heart rate >10 beats/min coedpa  fom baseline even if it was above 90mmHg. All eats

to baseline during at least two consecutive receiving at least one dose of ephedrine weredbosidered
measurements. hypotensive.

2. Decrease systolic arterial blood pressure >15 mm Hg

compared to baseline during at least two conseeutiv The syrgical technique was uniform in all the paeand
minute measurements. . _ , _ included exteriorization of the uterus. 10 1U ofytocin was
3. Signs related to supine position (hip flexion, sing of given by IV infusion after delivery of baby and miping of

legs). _ N umblical cord.
4. Symptoms related to the supine position (e.g. Nause

vomiting /dizziness) requiring a change in position Results

In addition to the SST the subjects will be askedhswer
the following two questions: A total of 120 parturients were subjected to SupBieess
1. During the last three months of pregnancy have you Test admitted for planned elective caesarean dglivader
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spinal anaesthesia. They included primi as well
multigravida.

The Study Groups:-

On the basis of results of SST, patients were divitito two
groups and 120 patients out of 140 were randomécte,

1. Group A- Patients with SST+ve

2. Group B — Patients with SST-ve

After completion of study, data were categorizedd an

as minutes were statistically significant when complar®

preoperative values (p<0.05).

When compared in different groups in the same frarhe
time, following observation was made-In betweenugré\
and B, no significant changes in pulse rates wésewed
(p>0.05).

Table 5: Change in SBP (mmHg) at different time in¢rval

analyzed and following observations were made. A B
Pre-op 115.16+8.83 115.83+£7.23
Just after block 108.56+11.11 111.00+7.44
Table 1: Result of Supine Stress Test on the basicriteria At5 min 92.64+10.23 08.23+8.79
Supine Stress Test criterion No. of parturients At 10 min 90.96+6.36 100.93+6.41
Heart rate criterion only 33 At 15 min 98.70+6.02 110.70+6.54
BP criterion only 0 At 20 min 106.3+7.28 108.43+6.06
Signs related criterion or 3 At 30 min 111.5345.65 116.70+6.01
Symptoms related criterion or 2 At 40 min 112.80+5.87 114.33+4.92
At 50 min 115.12+4.78 120.11+4.70
Table 2: Result of Supine Stress Test on the basibcriteria At 60 min 118.15+4.23 116.35:4.70
Heart rate | BP criterion | Heart rate+BP
criterion criteria [Table 5] shows the mean systolic blood pressurédth
Signs related 6 3 0 groups.
criterion
Sryitr:rri)(t)?]ms related| 6 0 4 There was no significant difference in mean systblood
BP criterion 3 = = pressure in both groups before giving the blockxXédl in
BP occurred at around 10 min in both groups whics w
Table 3: Demographic data statisticall_y signific_ant (p<0.05) _ in comparison to
Distribution of | Distribution of | Distribution of preoperative values i.e. more numerically fall i@ A.
patients according | patients according | patients according to
to age (years to weight(kgs height(cms) Table 6: Change in DBP (mmHg) at different time inerval
A B A B A A B
18- | 15 15 45- |5 5 131-1 8 7 Pre-op 69.96+6.86 70.2315.09
21 55 14C Just after block 67.96%8,52 68.935.63
22- | 21 17 56- | 39 30 141-1 25 23 At5 min 54.03:8.58 60.93+4.81
25 65 150 At 10 min 56.60+7.14 62.804.64
26- | 12 19 65- | 13 18 151-) 22 24 At 15 min 60.8326.28 60.76+4.82
29 7 160 At 20 min 63.105.76 63.20+4.33
30- 11 9 76- 3 7 161- | 5 6 At 30 min 65.23+5.48 64.50+4.93
33 85 170 At 40 min 65.93+5.55 66.30+4.92
Mea | 24.3 | 249 Mea | 62.9 | 64.9 Mea | 149.0 | 151.0 At 50 min 67.60+4.54 67.59+4.74
ntS | 3#4. 614. nxS | 0%6. 6+7. ntS | 0£7.9 | 6+6.9 At 60 min 68.52+5.02 68.35+5.63
D 33 60 D 29 29 D 5 4

Above table shows that majority of patients in bbtt, A
and B groups have no significant difference betwags,
weight and height related parameters. (p>0.05).

Table 4: Change in mean pulse rate (per min) at diérent 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 mir 93.47+5.7 92.05+5.9'

No significant difference in heart rates in two gps, A and
B at same time interval frame. (p>0.05).

Pattern of decrease in pulse rates were identicabath
groups with time. Pulse rates in both groups a8 &0
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[Table 6] shows the mean diastolic blood pressinanges
among the groups at different time intervals.

There was no significant difference in mean diastblood
pressure in all groups before giving the block.

Maximum fall in BP occurred at 10 min in both grsugnd
was significant in comparison to preoperative valuell in
BP is more at 5 and 10 min in Group A and statdiijc
significant in comparison to Group B.

Table 7: Supine Stress Test vs. intraoperative hypiension

Group A Group B

(SST+ve) (SST-ve)

n =60 n =60
Developed hypotension 38 27
Remained normotensi 22 33

[Table 7] shows development of hypotension in Gréup
(SST+ve) and Group B (SST-ve). More numbers tiepts
in Group A lands in hypotension in comparison t@@r B.
Development of hypotension in SST+ve group is stiatlly
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| 14.25+5.77 9.64+3.65

(mg) Mean+SD

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

Discussion

First caesarean delivery using cocaine spinal dhesia was
performed in UK at Manchester hospital in 1901.
General anaesthesia is associated with higher litpntate
in comparison to regional anaesthd$ia®

The supine hypotension was described by Hanser942.1
Its clinical relevance became apparent in 1957 whevas
postulated by Holmes as the cause of death inthegpttiung
women during caesarean section under spinal aresss
Maternal hypotension is most notorious complicatiming
caesarean section in pregnant female under
anaesthesia which can be predicted in advance hgirce
parameter in preoperative period. Supine Stress i$emne

of them which was used in present study.

120 patients were subjected to Supine Stress Test i
preoperative period. Heart rate criterion was pasitn 52
patients, hypotension criterion in 10 patients, HAgxion
criterion in 12 and symptoms related criterion thatients.
Other criteria were also positive in above patietltgespect

of positivity of individual criterion, heart rataiterion was
positive in 33, hip flexion criterion in 3 and sytoms
related criterion in 2 patients. Not even a singidividual
had hypotension criterion alone. Hypotension doterwas
associated with symptoms related criterion in 4arheate
criterion in 3 and hip flexion criterion in 3 patis. 6 patients
with symptoms related criterion and 6 patients wiiip
flexion criterion also positive for heart rate eribn.

The definition of a positive Supine Stress Test eadth
closely to the definition used in the study by Kilts and
Norris (1996)4. G. Dahlgren and L. Irestedt (208Bp used
SST, and SST was positive in about 36% in theidystilb In
addition to the two criteria for a positive SST cfiease in
heart rate more than 10 beats/min and/or leg morntshe
they added a decrease in systolic arterial pressore than

spinal

least one dose of vasopressor were considereddngioe.

In SST +ve group, 38 out of 60 patients developed
hypotension in comparison to 27 out of 60 patiémtSST -

ve group. There was statistically significant difiece
(p<0.05) in two groups in relation to developmerft o
hypotension. Thus SST+ve patients were more prane t
develop intraoperative hypotension in compariso8%3 -ve
patients.

Thus SST can be used as a predictor of hypotereften
spinal anaesthesia for elective caesarean seclius. fact
proves the applicability of SST as an advance ptediof
hypotension in these patients.

Kinsella SM et al (1996)4 and Dahlgren G et al @05
used Supine Stress Test in advance predictionmdtepsion

in full term parturients planned for elective caesa
delivery successfully. Dahlgren G. et al (2006)hair study,
prediction of hypotension during spinal anaesthefgia
caesarean section and its relation to the effecrysdtalloid

or colloid preload , showed that 15 out of 19 pasein
SST+ve and 21 out of 34 patients in SST-ve groups
developed intraoperative hypotensith.

Ephedrine Consumption

Mean Ephedrine consumption was 14.25+5.77 mg in
SST+ve gp (Al) and 9.64+3.65 mg in SST-ve gp (A2us
ephedrine consumption was more in SST+ve group in

comparison SST-ve gp but failed to prove statiifica
significance (p>0.05).

Dahlgren G. et al (2006) showed that ephedrinegopsion
in SST+ve and SST-ve group were 20.0£9.7 mg ant768
in their study and they were statistically sigrafi¢*>!
Magalhdes E, Govéia CS et al (2009); Ephedrinesuser
phenylephrine: prevention of hypotension duringnapi
block for caesarean section and effects on thes fetud
concluded the mean dose of ephedrine used was3.8.81g
and of phenylephrine was 186.7+52.94%4.

Conclusion

SST+ve group significantly lands into hypotensiauring
intraoperative period. Thus Supine Stress Test isfiective
tool to predict intraoperative hypotension preopeety in a
parturient planned for elective caesarean delivenger
spinal anaesthesia. Indirect evidence is more Hpted

15 mmHg and symptoms related to the supine position consumption in Group A (SST+ve)

requiring a change in position. 60 out of 140 patehad a
positive SST on the basis of above. Thus SupinesStFest
was positive in 42.85%. Incidence of supine hypsi@m
syndrome in pregnancy is about 8% in the study iok&lla

S M and Lohmann G. (1994)2 while it was 7.14% iasgnt
study when only hypotension criterion was considevbich
very well corresponds to the study of Dahlgren GI an
Irestedt L (2006%:> where 3 patients out of 53 (6%) were
positive for hypotension criterion.

Supine Stress Test vs. Intraoperative hypotension

Hypotension was defined as systolic blood preskatew 90
mmHg. If the patient developed discomfort assodiatéh a
decrease in systolic blood pressure of at least 2@¥h
baseline even if it was above 90 mmHg, rescue vasspr
either ephedrine (5mg) was given. All patients igog at
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