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Introduction

Certified Registered Anesthetists (CRAs) are nursing professionals
with specialized training in the delivery of anesthetic medications
and management of any associated complications. Spinal
anesthesia produces rapid, effective, reliable and safe anesthesia
making it the preferred technique for cesarian section /. Maternal
hypotension is a known common side effect of spinal anesthesia .
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When a parturient is in a supine position, gravity pulls the uterus
onto the spine and in effect compressing the inferior vena cava.
Blood flowing from the extremities to the heart may be impaired
resulting in maternal hypotension /. The retardation of blood
movement from the lower parts of the body to the maternal heart
and systemic circulation occurs from compression of the uterus
against the inferior vena cava, and also the aorta “!. The size, shape
and weight of the gravid uterus may make a parturient susceptible
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to the condition such that multiple gestation and those within the
obese class of Body Mass Index (BMI), thus 30kg/m2 and beyond
will be at a greater risk . Supine Hypotensive syndrome is
diagnosed when there is a depreciation in blood pressure of 15-
30mmHg (20%) or an appreciation of heart rate of 20bpm of
patients’ baseline parameters 1°. Eight percent (8%) of parturient in
their last trimester can be affected . Symptoms usually occur
within 3-10 minutes after lying down . Maternal symptoms such
as nausea, vomiting and dyspnea frequently accompany severe
hypotension, and adverse effects on the fetus, including depressed
Appearance Pulse Grimace Activity Respiration (APGAR) Scores
and umbilical acidosis, have been correlated with severity and
duration of hypotension /. To prevent the occurrence of this fatal
condition the Certified Registered Anesthetists (CRA) employ
different techniques to curb the situation which include both
pharmacological and non-pharmacological interventions . The
American Society of Anesthesiologists (ASA) proposed the use of
both pharmacological and non-pharmacological interventions in
managing supine hypotension during caesarean section under
spinal anesthesia ™. The non-pharmacological techniques may
include left uterine displacement, left table tilt or the use of pelvic
wedge. Left Uterine Displacement (LUD) has manifested prudent
hemodynamic merits ™. Left table tilt has proven a positive
sustainability of hemodynamics [*?/. These interventions efficiently
decrease the episodes of hypotension and ephedrine requirement
during caesarean section . The pharmacological interventions
also include the administration of intravenous fluids eg. Normal
saline and drugs such as ephedrine, phenylephrine. Colloids were
shown to be more reliable than crystalloids in preventing
hypotension in a systematic review !, The preferred intervention
for managing hypotension should involve volume resuscitation
with crystalloids, colloid containing solution or blood [,
Vasoconstrictors should be given immediately if the hypotension is
severe, and to patients not responding to fluid therapy “°!. The aim
of this study was to assess the management of supine hypotension
during cesarean section under spinal anesthesia among CRAs at
Tamale Teaching Hospital.

Table 1: Gender distribution of study participants

Materials and methods

A cross-sectional study with both quantitative and descriptive
approaches were employed. Thirty-eight (38) CRAs out of the total
of forty-eight (48) employed at the TTH were conveniently
sampled and a structured self-administered questionnaire was used
for data collection after pretesting for validity and reliability. The
pretesting was done at the Tamale Central Hospital and the
questionnaire was used to obtained information on the socio
demographic characteristics of the study participants, the use of
non-pharmacological as well as pharmacological interventions, the
most preferred choice of intervention and factors that influence the
choices of intervention in managing supine hypotension in
caesarean section under spinal anaesthesia among CRAs at TTH.
Data was collated with Google form, coded and entered in the
Microsoft excel (2016 version), and transferred to the Stata I/C
version 16.0 for analysis. The Stata 1/C was used to categorize,
tabulate and recombine data in the form of frequency tables /
graphs to address the purpose of the study in line with the research
objectives. An authorization was granted by the department of
Anesthesiology and intensive care in the medical school of UDS
and the Department of Research of the Tamale Teaching Hospital
with reference number TTH/R&D/SR/068 23/06/2021 before the
commencement of the study. All study participants signed a written
informed consent with their respective identities kept anonymous
to ensure that no data could be traced to any study participant.

Exclusion and Inclusion criteria
All CRAs who were at post during the research period were

included in the study. CRAs who were absent and those who
declined to participate were all excluded from the study

Results

1. Gender distribution of study participants

32 (84.2%) Male, 6 (15.8%) female (Table 1/Fig. 1)

Gender Frequency (n=38) Percentage (%)

Male 32 84.2

Female 6 15.8
GENDER

Female, 6, 16%

Male, 32, 84%

Fig. 1: Gender distribution of study participants

WWW.ijirms.in

746



International Journal of Innovative Research in Medical Science (IJIRMS)

2. Non- Pharmacological intervention techniques to
prevent/manage supine hypotension during cesarian
section after spinal anesthesia

Supine position with head up 19(50.0%), Lateral position alone

4(10.5%), Supine position alone 15(39.5%). (Table 2/Fig.2)

Table 2: Non- Pharmacological intervention techniques to prevent/manage supine hypotension during cesarian section after spinal

anesthesia

Variables

Frequency (n=38)

Percentage (%)

Position’s patients are placed immediately after spinal anesthesia

Supine position with head up 19 50
Lateral position alone 4 10.5
Supine position alone 15 39.5

Position’s patients are placed immediately after spinal anesthesia

20 19
18
16
14
12
10
8
6 4
4
2 L
0
Supine position with head up Lateral position alone Supine position alone
B Supine position with head up H Lateral position alone H Supine position alone

Fig. 2: Non- Pharmacological intervention techniques to prevent/manage supine hypotension during cesarian section after spinal
anesthesia

3. Types of Intravenous fluids used for preloading or co-
loading to prevent supine hypotension during cesarian
section under spinal anesthesia

Lactated Ringers solution 6(15.8%), Normal saline solution 24
(63.2%), Crystalloids and Colloids combinations 8(21.0%). (Table

3/Figure 3)

Table 3: Types of Intravenous fluids used for preloading or co-loading to prevent supine hypotension during cesarian section under

spinal anesthesia

Variables Frequency (n=38) Percentage (%)
Lactated Ringers Solution 6 15.8
Normal Saline (0.9%) solution 24 63.2
Crystalloids and colloids combination 8 21.0

TYPES OF INTRAVENOUS FLUIDS USED

Crystalloids and
colloids

combination,

21.00%

Lactated Ringers

/Solution , 15.80%

Normal Saline
(0.9%) solution,
63.20%

Fig. 3: Types of Intravenous fluids used for preloading or co-loading to prevent supine hypotension during cesarian section under spinal
anesthesia
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4. Types of vasopressor agents used in documented cases of Ephedrine alone 36(94.8%), Phenylephrine alone 1(2.6%), Use of
supine hypotension during cesarian section under spinal multiple vasopressor agents 1(2.6%). (Table 4/Fig.4).
anesthesia

Table 4: Types of vasopressor agents used in documented cases of supine hypotension during cesarian section under spinal anesthesia

Variables Frequency (n=38) Percentage (%0)
Ephedrine Alone 36 94.8
Phenylephrine alone 1 2.6

Use of multiple agents 1 2.6

Types of vasopressor agents used

Nl

» Ephedrine Alone
+ Phenylephrine alone

+ Use of multiple agents

Fig.4: Types of vasopressor agents used in documented cases of supine hypotension during cesarian section under spinal anesthesia

5. Measures used to avoid or minimize aortocaval Pelvic wedge 6(15.8%), Manual displacement of gravid uterus with
compression in order to avoid or minimize the incidence of hands 4(10.5%), Left bed tilt 27(71.1%), others 1(2.6%). (Table
supine hypotension during cesarian section under spinal 5/Fig. 5)
anesthesia

Table 5: Measures used to avoid or minimize aortocaval compression in order to avoid or minimize the incidence of supine hypotension
during cesarian section under spinal anesthesia

Variables Frequency (n=38) Percentage (%)
Pelvic wedge 6 15.8
Manual displacement with hands 4 10.5
Left bed tilt 27 711
Others 1 2.6
Percentage

80.00% 71.10%

70.00%

60.00%

50.00%

40.00%

30.00%

o 15.80%
20.00% 10.50%
oo | —
0_00% |
Pelvic wedge Manual displacement Left bed tilt Others
with hands

B Pelvic wedge B Manual displacement with hands B Left bed tilt B Others

Fig. 5: Measures used to avoid or minimize aortocaval compression in order to avoid or minimize the incidence of supine hypotension
during cesarian section under spinal anesthesia
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6. Interventions used to improve venous return in order to Compressing stockings 1(2.6%), Raising foot end of the bed
avoid or minimize the incidence of supine hypotension 36(94.8%), others 1(2.6%). (Table 6/Fig. 6)
during cesarian section under spinal anesthesia

Table 6: Interventions used to improve venous return in order to avoid or minimize the incidence of supine hypotension during cesarian
section under spinal anesthesia

Variables

Frequency (n=38)

Percentage (%)

Compression stockings 1 2.6
Raising foot end of the bed 36 94.8
Others 1 2.6

Interventions used to improve venous return

Others, 1, 3%
Compression
stockings , 1, 2%

Raising foot end of
the bed, 36, 95%

B Compression stockings M Raising foot end of the bed H Others

Fig. 6: Interventions used to improve venous return in order to avoid or minimize the incidence of supine hypotension during cesarian
section under spinal anesthesia

7. Interventions used in controlling supine hypotension Bed tilt 4(10.5%), use of Intravenous Fluids (IVF) Only 4(10.5%),
intraoperatively during cesarian section under spinal use of vasopressor only 3(7.9%), use of pelvic wedge 2(5.3%), use
anesthesia of IVF with vasopressors 23 (60.5%), others 1(2.6%). (Table 7/Fig.

7).

Table 7: Interventions used in controlling supine hypotension intraoperatively during cesarian section under spinal anesthesia

Variables Frequency (n=38) Percentage (%0)
Bed tilt 4 10.5

Use of Intravenous Fluids (IVF) Only 4 105

Use of vasopressors only 3 7.9

Use of Pelvic wedge 2 5.3

Use of IVVF plus vasopressors 23 60.5

Others 2 5.3

Fig. 7: Interventions used in controlling supine hypotension intraoperatively during cesarian section under spinal anesthesia
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= Use of vasopressors only

= Use of IVF plus vasopressors

Interventions used in controlling supine hypotension

5.30% 10.50%

10.50%

S

5.30%

= Use of Intravenous Fluids (IVF) Only

Use of Pelvic wedge

= Others
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8. Preference in managing supine hypotension during Non- Pharmacological interventions 21(55.3%), Pharmacological
cesarian section under spinal anesthesia interventions 17(44.7%). (Table 8/Fig. 8).

Table 8: Preference in managing supine hypotension during cesarian section under spinal anesthesia

Variables Frequency (n=38) Percentage (%0)
Non-Pharmacological interventions 21 55.3
Pharmacological interventions 17 44.7

25

20
15
10
5
0
Non-Pharmacological interventions Pharmacological interventions
M Preference
Fig.8: Preference in managing supine hypotension during cesarian section under spinal anesthesia
9. Determinants of choice of intervention for the Severity of the hypotension 29(76.3%), Availability of the
management of supine hypotension during cesarian intervention 7(18.5%), Diagnosis of the patient 1(2.6%), frequency
section under spinal anesthesia of the hypotension 1(2.6%). (Table 9/Fig. 9)

Table 9: Determinants of choice of intervention for the management of supine hypotension during cesarian section under spinal
anesthesia

Variables Frequency (n=38) Percentage (%0)
Severity of the hypotension 29 76.3
Auvailability of the intervention 7 18.5

Diagnosis of the patient 1 2.6

Frequency of the hypotension 1 2.6

Determinants of choice of intervention

= Severity of the hypotension = Availability of the intervention

= Diagnosis of the patient Frequency of the hypotension
Fig. 9: Determinants of choice of intervention for the management of supine hypotension during cesarian section under spinal anesthesia
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Discussion

Our gender distribution findings (Table 1) are very curious and
interesting to note because they are somehow contrary to the
human societal norms which have for decades now considered
Nursing in general as a predominantly female profession.

Immediately after spinal anesthesia, majority of the CRAs
at the TTH placed the parturient in the supine position with head
up while a quarter of them keep patients in the supine position
alone with the aim of minimizing the incidence of supine
hypotension during cesarian section under spinal anesthesia (Table
2). These results are in agreement with the findings by Kim et al,
2013 who reported that patients who were given spinal anesthesia
in the sitting position and were laid supine afterwards developed
minimal hypotension ™7,

The preferred use of normal saline solution by the CRAs at
the TTH to preload or coload patients in order to prevent or
treatment supine hypotension during cesarian section under spinal
anesthesia (Table 3), is not too surprising because crystalloids such
as normal saline solution have been used for many decades by
clinicians to augment cardiac output with subsequent increase in
arterial blood pressure. This finding is in concordance with results
from a study conducted by Chooi et al. 2017, which revealed that
normal saline solutions are the most frequently and widely used
crystalloids in the management or prevention of supine
hypotension during cesarian section under spinal anesthesia [*°'.
However, these same findings (Table 3) are contrary to those
obtained by Morgan et al, 2001, which seems to suggest that
colloids rather are better than crystalloids in preventing or
managing supine hypotension during cesarian section under spinal
anesthesia [,

Most CRAs at the TTH predominantly use ephedrine as the
vasopressor agent of choice in the management of supine
hypotension during cesarian section under spinal anesthesia (Table
4). These results are similar to those revealed in a study by Burns
et al, 2001, who reported a very high percentage (95.2%) of
respondents using ephedrine alone in managing supine hypotension
during cesarian section under spinal anesthesia *°\. On the other
hand, results from a study by Ankcorn et al, 2001, indicated that if
a patient who develops supine hypotension during cesarian section
under spinal anesthesia does not adequately respond to intravenous
fluids therapy, vasopressor therapy should be instituted
immediately [“°.. Paradoxically, Webster et al, 2013 revealed in
their study that phenylephrine was the vasopressor agent of choice
for the management of supine hypotension during cesarian section
under spinal anesthesia *°!. Despite the above noted similarities of
our findings (Table 4) with other relevant studies “**°!, our results
do not conform with the recommendations of the ASA 2016
Guidelines on obstetric anesthesia which recommends the use of
phenylephrine as the preferred vasopressor agent in the
management of supine hypotension during cesarian section under
spinal anesthesia %, Our study findings further suggest that
Ephedrine and Phenylephrine are the two most frequently used
vasopressor agents by CRAs at the TTH in the management of
supine hypotension during cesarian section under spinal anesthesia
(Table 4). These findings agree with results from Allen et al, 2000,
which also disclosed that Ephedrine and phenylephrine are the two
most widely used vasopressor agents of choice in the management
of supine hypotension during cesarian section under spinal
anesthesia ",

A significant number of CRAs at the TTH prefer tilting the
bed laterally to the left to displace the gravid uterus from the great
vessels in order to avoid aortocaval compression and subsequently
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minimize the incidence of supine hypotension during cesarian
section under spinal anesthesia (Table 5). This result strongly
agrees with Hasanin et al, 2018; who demonstrated that left table
tilt has proven to provide a positive sustainability of
hemodynamics . Crawford et al, 1972 also found in their study
that 15 degrees wedge placement under right hip was an effective
technique in minimizing supine hypotension during cesarian
section under spinal anesthesia [, which is similar to our findings
shown in (Table 5). Manual displacement of the uterus with the
hands to minimize aortocaval compression though not commonly
used by CRAs at the TTH (Table 5), was found by Sandhya et al,
2016 to be among the common non pharmacological strategies for
the management of supine hypotension during cesarian section
under spinal anesthesia %],

Almost all of the CRAs at the TTH raise the foot end of the
bed in order to improve venous return with subsequent reduction in
the incidence of supine hypotension during cesarian section under
spinal anesthesia (Table 6). This finding is in agreement with the
results from Ankcorn et al. 2000; who discovered that raising the
foot end of the bed is a very effective way of minimizing the
incidence of supine hypotension during cesarian section under
spinal anesthesia . As reported by Chooi et al, 2017, all these
measures are to help increase venous return to heart thereby
maintaining blood pressure at the time of the cesarian section [*°/,
The use of compression stockings was not found to be a common
practice by CRAs at the TTH as a means of improving venous
return during cesarian section under spinal anesthesia (Table 6)
unlike reported by Chooi et al, 2017 in their study “®!, All of the
above-described intervention techniques are aimed at reducing or
minimizing the occurrence of supine hypotension but not
eliminating it totally as reported by Paech et al, 2008 *°!,

Intraoperatively, more than half of the CRAs at the TTH
use a combination of intravenous fluids therapy with vasopressors
for the management of supine hypotension during cesarian section
under spinal anesthesia (Table 7). Hartman et al, 2008; also
reported a similar finding in their study .

Our study has convincingly revealed that, the majority of
the CRAs at the TTH prefer the use of non-Pharmacological
interventions for the prevention and management of supine
hypotension during cesarian section under spinal anesthesia (Table
8). On the contrary, burns et al, 2001; noted in their study that most
of the respondents preferred using Pharmacological interventions
instead of non-Pharmacological interventions in the prevention and
management of supine hypotension during cesarian section under
spinal anesthesia ™!,

The key determinants of the choice of intervention among
the CRAs at the TTH for the prevention or management of supine
hypotension under spinal are the severity of the hypotension and
the availability of the intervention (Table 9). However, Sklebar et
al, 2019; in their study reported that the experience of the
anesthetist was the only factor significantly associated with the
choice of interventions for the management of supine hypotension
during cesarian section under spinal anesthesia **!.

Study Limitations

The major limitation of our study is the fact that we did not have
any opportunity to witness the CRAs implementing any of the
clinically known and documented pharmacological or non-
pharmacological interventions to either prevent or treat supine
hypotension during cesarian section under spinal anesthesia.
Moreover, the study design did not allow us to monitor real life
patients in order to ascertain the safety and efficacy outcomes of
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the different intervention modalities used by the CRAs at TTH to
prevent and or treat supine hypotension during cesarian section
under spinal anesthesia. Finally, the researchers could not ascertain
with clarity whether the documented cases of supine hypotension
during cesarian section under spinal anesthesia were solely
managed by the CRAs or it was collaborative effort with other
members of the obstetric team such as the midwife or consultant
gynecologist

Conclusions

Majority of the CRAs at the TTH are males. Most of the CRAs at
the TTH placed the parturient in a supine position with head up as
a means of preventing or treating supine hypotension during
cesarian section under spinal anesthesia. Ephedrine alone was the
vasopressor agent widely used as a pharmacological intervention
modality to treat supine hypotension during cesarian section under
spinal anesthesia. Normal saline solution alone was the preferred
IVF used by the CRAs at the TTH for preloading or co-loading
parturient to prevent supine hypotension during cesarian section
under spinal anesthesia. Left bed tilt was the technique mostly used
by the CRAs at the TTH to avoid or minimize aortocaval
compression with subsequent reduction in the incidence of supine
hypotension during cesarian section under spinal anesthesia.
Raising foot end of the bed was used predominantly by the CRAs
at the TTH to improve venous return in order to avoid or minimize
the incidence of supine hypotension during cesarian section under
spinal anesthesia. Most of the CRAs at the TTH employed a
combination of IVF with vasopressor agents to control supine
hypotension intraoperatively during cesarian section under spinal
anesthesia. Although the Majority of the CRAs at the TTH
preferred using the non-pharmacological techniques as compared
with the pharmacological approaches in preventing or managing
supine hypotension during cesarian section under spinal anesthesia,
it will be clinically imprudent for the researchers to assume or
conclude the non-pharmacological interventions are safer and more
effective than the pharmacological interventions. The choice of
intervention was intrinsically influenced by the severity of the
intervention as well as the availability of the interventions

Recommendations

Management of the TTH should task all relevant stakeholders
within the institution with the responsibility of designing and
implementing protocols or algorithms for the management of
supine hypotension during cesarian section under spinal anesthesia
that are based on recommendations from internationally recognized
and reputable professional organizations such as the American
Society of Anesthesiology (ASA)

The department of obstetrics and gynecology together with
the department of anesthesiology and critical care of the TTH
should collaborate with the training unit of the human resources
department to provide in house periodic training in the area of non-
pharmacological intervention techniques for the management or
prevention of supine hypotension during cesarian section under
spinal anesthesia for all CRAs.

Management at the TTH should task the directorate of
Pharmacy of the institution with the responsibility of ensuring that
crystalloids such normal saline solution and vasopressor agents
including ephedrine and phenylephrine are always available during
the delivery of obstetric anesthesia for either elective or emergency
cesarian sections.
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The department of anesthesiology and intensive care should
consider establishing a collaborative research initiative with the
department of obstetrics and gynecology to compare the safety and
efficacy of the non-pharmacological and pharmacological
interventions in the prevention and management of supine
hypotension during cesarian section under spinal anesthesia
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