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ABSTRACT:

Background: Hypotension following spinal anaesthesia is a
common complication with an incidence ranging from 25-75% among
general population and a little higher in women undergoing
Caesarean section with more intraoperative and postoperative
morbidity. Several techniques and protocols have been used for the
prevention of this neuraxial hypotension with varying degree of
success.

Aim of the study: to compare the effect of pre-load colloid and
co-load crystalloid fluid administration on maternal blood pressure
during spinal anesthesia for Cesarean delivery.

Patients and Methods: This Prospective, randomized,
comparative clinical trial included fifty pregnant women whounder-
went elective cesarean section under spinal anesthesia, aging 25-35
years old. The patients were divided into two equal groups, Pre-load
group:received rapid infusion of a colloid solution 10 mi/kg of
Voluven [6% Hydroxyethyl starch 130/0.4 in 0.9 Sodium Chloride]
over 20 minutes before initiation of spinal anaesthesia.Co-load group:
patients received a crystalloid solution 20ml/kg of lactated Ringer’s
solution at the beginning of the procedure of spinal anaesthesia over
20 minutes.

Results: There were no statistically significant differences
between both groups regarding systolic, diastolic and mean blood
pressure, as well as Oxygen saturation and heart rate at all times.
Side effects (nausea and vomiting) and blood loss were insignificantly
less in the co-load group compared to pre-load group. There was no
statistically significant difference between both groups in Apgar score
at Imin. and at 5min. There were no statistically significant
differences between groups in the need for ephedrine and total dose
administered. Conclusion: There is no significant difference between
both groups in prevention of spinal anesthesia- induced hypotension
in elective cesarean cases. Valuable time need not be wasted in
preloading parturient as preloading alone is not effective for the
prevention of maternal hypotension during a cesarean section under
spinal anesthesia.
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INTRODUCTION:

Hypotension following spinal anaes-
thesia is a common complication with an

incidence ranging from 25-75% among
general population and a little higher in
women undergoing Caesarean section with
more intraoperative and postoperative
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morbidity'”. Hypotension following spinal
anaesthesia  mainly occurs due to
sympathetic block leading to peripheral
vasodilatation and venous pooling of blood.
As a consequence, there is a reduction in
venous return and cardiac output leading to
hypotension. The risk of hypotension is
increased in a parturient due to the higher
level of block (T4) required for Caesarean
section and the unique physiological and
anatomical changes of pregnancy which
increase susceptibility to the effects of
medical sympathectomy®.

Several techniques and protocols have
been used for the prevention of this
neuraxial hypotension with varying degree
of success. The usage of intravenous fluids
to improve the blood volume with medical
sympathectomy has been the most used as
the primary line therapy among these
protocols. Infusion of a crystalloid or a
colloid solution is widely used for the
prevention of maternal hypotension prior
and during spinal anaesthesia administration,
the techniques appropriately named as pre-
loading and co-loading respectively. A
combination  of  simultaneous  rapid
crystalloid infusion with vasopressor has
also been suggested® .

AIM OF THE WORK:

The aim of this work is to compare the
effect of pre-load colloid and co-load
crystalloid fluid administration on maternal
blood pressure during spinal anesthesia for
Cesarean delivery.

PATIENTS AND METHODS:

Thisprospective, randomized,
rative clinical trialhas been carried out in in
the gynecology and obstetrics operating
rooms at Ain-Shams University hospitals on
females underwent elective cesarean section
under spinal anesthesia, between January
2018 till January 2019 after approval of
Research Ethics Committee (REC) of

compa-
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Faculty of Medicine, Ain Shams University
and written informed consent from all the
patients.

Eligibility of patients for the study
included female patients age of 25-35 years,
ASA physical status I, with weight ranges
between 80-100 kg, height ranges
between160-170 cm and healthy fetus by
ultrasonography  and  cardiotocography
(CTQG).

Sample size:

A sample size of 50 patients into 2 equal
groups, 25 each was determined based on a
power of 80%, an alpha error 0.05 and 20%
difference in the occurrence of hypotension.

Exclusion criteria:

Patients were excluded from the study if
they had history of diabetes mellitus,
cardiovascular, renal, hepatic or
neuromuscular disease. Preoperative systolic
blood pressure less than 90 mmHg.
Psychiatric disorders. Refusal of
participation in the study. Refusal of spinal
anaesthesia and any contraindi-cateion of
spinal  anaesthesia  (local  infection,
coagulopathy, anatomical difficulties, etc.).

Patients complying with all inclusion
and exclusion criteria were randomly
assigned to two equal groups 25 patients
each. Pre-load Group: patients received
rapid infusion of a colloid  solution 10
ml/kg of Voluven [6% Hydroxyethyl starch
130/0.4 in 0.9 Sodium Chloride] over 20
minutes  before initiation of  spinal
anaesthesia.  Co-load  group: patients
received a crystalloid solution 20ml/kg of
lactated Ringer’s solution at the beginning of
the procedure of spinal anaesthesia over 20
minutes.

Study procedure:

History, clinical examination and
routine investigations including com-plete
blood count (CBC), random blood sugar
(RBS), liver function test (LFT), kidney
function test (KFT), prothrombin time (PT)
and activated partial thrombo-plastin time
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(aPTT) were performed to all patients. Also,
fetal health was checked by ultrasonography
and fetal heart rate by cardiotocography
(CTG). Demographic data including age,
weight, height and parity were collected.

After admission to the induction room,
baseline values of systolic blood pressure
(SBP), diastolic blood pressure (DBP) and
mean blood pressure (MBP) were recorded.
Eighteen-gauge cannula was inserted and
antacid prophylaxis consisting of ranitidine
50 mg and metoclopramide 10mg
intravenously be-fore surgery was given. No
pre-operative sedation was given to the
patients. The patient was fasting at least 6
hours before the procedure. After
sterilization and infiltration of the skin with
2 ml of local anesthetic (2% lidocaine) in the
sitting position, the lumbar puncture was
performed at the level of L4/5 interspace by
a 25- gauge spinal needle. Slow injection of
2 ml of 0.5% hyperbaric bupivacaine and 0.5
ml of fentanyl citrate (25 pg) was
performed. Then, the patient was positioned
in supine position and the head on a pillow.
A slight left lateral tilt of the operating table
was done after the fixation time has been
reached. Fixation time is defined to be about
15 - 20 minutes after injection of a local
anesthetic into the subarachnoid space, at
which the block is fixed to a certain level(4).
After 5 minutes from injection of local
anesthetic, the assessment of sensory block
was done using pinprick test (3-point scale).
Hemodynamic data were recorded every 2
minutes in the first 6 minutes, then every 3
minutes till the end of fixation time, then
every 5 minutes till the end of the surgery.

Ephedrine hydrochloride was given in
increments of 3 mg for hypotension
(reduction of SBP more than 20% of the
preoperative value). The need for ephedrine
and total dose used was calculated for each
patient. Atropine sulphate was given in the
dose of 0.01-0.02 mg/kg in case of
bradycardia. Bradycardia is defined as heart
rate less than 60 beats per minute(5). The

surgeon was allowed to start after reaching
the fixation time and after ensuring
satisfactory spinal anesthesia level at T4.

After delivery, all patients received 20
IU of oxytocin IV and the baby was assessed
by using APGAR score at first and fifth
minutes(6). Intraoperative fluid
management: after administration of the
study fluids, patients in both groups received
lactated Ringer’s solution in a rate of 10
ml/kg/hour.In the event of excessive blood
loss (>1000ml as asses-sed by volume in
suction bottle and soaked swabs), the patient
was excluded from the study and
treatedappropriately. Management of any
intraoperative complication of the technique
(e.g. nausea, vomiting or excessive cephalic
spread leading to respiratory insuffici-ency
necessitating interference), study drugs (e.g.
allergy or toxicity) or surgery (e.g. blood
loss, urinary bladder or rectum injury) was
done.

The following data were recorded and
statistically analysed; demographic data:
age, weight, height, gestational age,
gravidity and dermatomal level of the block.
Systolic blood pressure, diastolic blood
pressure, mean arterial pressure and heart
rate were recorded at baseline (before the
block), then every 2 minutes in the first 6
minutes, then every 3 minutes till the end of
fixation time, then every 5 minutes till the
end of the surgery. Oxygen saturation
(Intraoperative  and  for one  hour
postoperative).  Blood loss (from skin
incision till the end of surgery). Nausea and
vomiting (from time of induction and for
two hours postoperative). APGAR score at 1
and 5 minutes. Total doses of ephedrine
needed.

Statistical analysis:

The statistical analysis was performed
using a standard SPSS software package
version 23 (SPSS Inc., Chicago, Illinois,
USA). Normally distributed numerical data
are presented as mean = SD and differences
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between groups were compared using the P < 0.05 is considered statistically
independent Student’s t-test, data not  significant.

normally distributed were compared using

Mann-Whitney test and are presented as

median and Inter-quartile range (IQR) and  RESULTS:

categorical variables were analyzed using A total of 50 subjects were enrolled in

the %2 test or Fisher’s exact testand are (¢ study, they were divided into 2 equal

presented as number (%). All P values are  groypg. All the patients completed the study.

two-sided. The confidence interval was set  There were no statistically ~significant

to 95% and the margin of error accepted was differences between both groups regarding

set to 5%. patients’ characteristics, dermatomal level
and duration of surgery (Table 1).

Table (1): Patients’ characteristics, dermatomal level and duration of surgery.

Demographic data Pre-load group (n=25) | Co-load group (n=25) | t-test | p-value
Age (years) 29.64+3.23 30.24+2.74 0.502 | 0.482
Height (cm) 164.76+3.06 164.20+3.07 0418 | 0.521
Weight (kg) 87.60+6.22 88.80+6.82 0422 | 0519
Gestational age (weeks) 38.76+1.16 39.08+1.04 1.052 | 0.310
Gravidity: Median (IQR) 2(1-3) 2(1-3) 0.430 | 0.515
Dermatomal level: Median (IQR) T4 (T2-T6) T4 (T2-T6) 1.565 | 0.667
Duration of surgery (minutes) 68.52+7.7 72.01+6.8 1.698 | 0.095

Data are presented as mean £SD, median (IQR).t-Independent Sample t-test..

There were no statistically significant  (Table 3), mean blood pressure (Table 4),
differences between both groups at all  heart rate (Table 5)and oxygen saturation
observation times regarding systolic blood  (Table 6).
pressure(Table 2), diastolic blood pressure

Table (2): Comparison of systolic blood pressurevalues (mmHg) in both groups

Systolic blood pressure (mmHg) | Pre-load group | Co-load group | t-test | p-value
(n=25) (n=25)
Pre-operative 122.40+5.34 123.56+£6.35 | 0.489 | 0.488
At 2min. 116.00+7.79 118.44+£6.99 | 1.358 | 0.250
At 4min. 111.72+8.83 114.1248.58 | 0.950 | 0.335
At 6 min. 107.44+11.17 | 110.08+10.37 | 0.750 | 0.391
At 9min. 105.04+13.23 | 108.36+£10.12 | 0.993 | 0.324
At 12min. 104.56+9.98 | 107.72+10.33 | 1.210 | 0.277
At 15min. 103.76+£10.64 | 106.72+11.38 | 0.902 | 0.347
At 20 min. 104.72+10.62 | 106.56+9.44 | 0.419 | 0.520
At 25min. 106.24+8.39 105.3249.70 | 0.129 | 0.721
At 30 min. 109.00+6.89 108.36+£7.67 | 0.096 | 0.758
At 35 min. 110.334+6.86 109.60+£8.10 | 0.116 | 0.735
At 40min. 108.63+4.79 109.76+£7.33 | 0.408 | 0.526
At 45min. 108.29+4.69 109.76+£6.77 | 0.773 | 0.384
At 50min. 110.75+6.15 111.10+£6.82 | 0.026 | 0.874
At 55min. 109.00+6.68 111.82+6.48 | 1.417 | 0.244
At 60min. 108.424+7.27 110.1246.23 | 0.457 | 0.505
At 65min. 108.80+6.76 110.084£5.76 | 0.159 | 0.696
At 70min. 111.50+9.04 109.00+£7.62 | 0.204 | 0.665
At 75min. 112.50+10.61 111.50+4.95 | 0.015 | 0.915

Data are presented as mean £SD.t-Independent Sample t-test.
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Table (3): Comparison of diastolic blood pressurevalues (mmHg) in both groups.

Diastolic blood pressure (mmHg) | Pre-load group | Co-load group | t-test | p-value
(n=25) (n=25)
Pre-operative 76.28+5.77 75.96+7.87 | 0.027 | 0.870
At 2min. 73.08+6.65 74.0847.29 | 0.257 | 0.614
At 4min. 70.20+5.86 74.04+4.05 | 1.270 | 0.110
At 6 min. 68.44+5.58 72.00+£6.32 | 1.457 | 0.140
At 9min. 67.56+6.02 71.3244.60 | 1.157 | 0.117
At 12min. 66.72+6.27 70.2846.55 | 0.852 | 0.155
At 15min. 65.60+5.87 69.36+3.68 | 0.735 | 0.109
At 20 min. 65.12+5.37 68.48+3.74 | 0.958 [ 0.313
At 25min. 66.36+6.34 67.80+4.72 | 0.831 | 0.367
At 30 min. 67.44+6.28 68.40+4.96 | 0.360 | 0.551
At 35 min. 68.38+6.21 68.6845.06 | 0.036 | 0.851
At 40min. 68.21+5.66 68.7245.09 | 0.111 | 0.740
At 45min. 68.71£5.50 68.32+4.86 | 0.069 | 0.794
At 50min. 69.25+6.80 68.90+£5.64 | 0.029 | 0.867
At 55min. 68.64+6.91 68.76+£5.27 | 0.003 | 0.956
At 60min. 69.00+7.24 67.8845.23 | 0.234 | 0.632
At 65min. 66.40+6.19 68.83+5.31 | 0.677 | 0.423
At 70min. 69.75+5.50 71.00+6.16 | 0.100 | 0.761
At 75min. 70.00+7.07 69.50+6.36 | 0.006 | 0.948

Data are presented as mean £SD. t-Independent Sample t-test.

Table (4): Comparison of mean arterial blood pressure values (mmHg) in both groups.

Mean arterial blood pressure (mmHg) Pre-load group Co-load group t-test p-value
(n=25) (n=25)

Pre-operative 91.60+5.12 91.84+7.03 0.019 0.891
At 2min. 87.28+6.19 88.8446.60 0.743 0.393
At 4min. 84.04+5.83 87.36+4.82 2.811 0.133
At 6 min. 81.40+6.34 84.64+6.89 2.991 0.090
At 9min. 80.00+7.43 83.64+5.18 2.036 0.093
At 12min. 79.28+6.81 82.724+5.92 3.634 0.063
At 15min. 78.24+6.96 81.76+5.18 0911 0.148

At 20 min. 78.28+6.37 81.16+5.11 1.110 0.184
At 25min. 79.68+6.09 80.24+5.55 0.115 0.736
At 30 min. 81.40+5.88 81.68+4.85 0.034 0.855
At 35 min. 82.33+5.35 82.2845.22 0.001 0.972
At 40min. 81.714+4.56 82.2844.95 0.176 0.676
At 45min. 81.8344.58 82.164+4.53 0.063 0.803
At 50min. 83.13+5.62 82.90+5.03 0.016 0.900
At 55min. 82.214+5.94 83.1244.37 0.238 0.629
At 60min. 82.08+6.11 82.00+4.37 0.002 0.966
At 65min. 80.40+5.68 82.67+4.31 0.815 0.381
At 70min. 84.50+4.93 83.40+5.59 0.095 0.767
At 75min. 84.00+8.49 83.50+6.36 0.004 0.953

t- Independent Sample t-test.

Data are presented as mean £SD.
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Table (5): Comparison of heart rate values (beat/min) in both groups.

Heart Rate (beat/min) Pre-load group Co-load group t-test p-value
(n=25) (n=25)

Pre-operative 79.40+6.45 79.48+6.49 0.002 0.965
At 2min. 82.96+6.45 82.24+6.15 0.163 0.688
At 4min. 86.60+6.00 83.92+5.82 1.184 0.233
At 6 min. 93.24+7.28 90.16+6.98 2.333 0.133
At 9min. 95.9249.54 93.20+9.03 1.072 0.306
At 12min. 97.04+6.04 94.16+6.98 2.434 0.125
At [5min. 98.36+6.70 95.04+8.69 2.289 0.137

At 20 min. 98.76+8.43 94.64+6.73 3.650 0.062
At 25min. 97.64+7.28 96.68+8.02 0.196 0.660
At 30 min. 94.48+5.97 93.76+8.60 0.118 0.733
At 35 min. 92.96+5.01 92.13+7.39 0.216 0.644
At 40min. 92.20+6.51 91.17+7.09 0.282 0.598
At 45min. 91.56+6.08 90.38+7.14 0.392 0.534
At 50min. 90.70+4.50 89.50+5.81 0.489 0.489
At 55min. 91.06+5.83 89.77+5.90 0.357 0.555
At 60min. 91.184+4.69 90.17+4.15 0.357 0.555
At 65min. 89.83+6.62 89.20+8.11 0.029 0.868
At 70min. 88.20+6.83 88.50+7.94 0.004 0.953
At 75min. 88.00+4.24 89.50+6.36 0.077 0.808
t- Independent Sample t-test
Data are presented as mean £SD.
Table (6): Comparison of oxygen saturation values (%) in both groups.
Sp02% Pre-load group Co-load group t-test p-value
(n=25) (n=25)

Pre-operative 98.36+0.49 98.60+0.48 2.939 0.093
At 2min. 08.36+0.49 98.60+0.50 2.939 0.093
At 4min. 98.36+0.49 98.60+0.50 2.939 0.172
At 6 min. 98.36+0.49 98.32+0.48 0.086 0.771
At 9min. 98.48+0.51 98.40+0.50 0.314 0.578
At 12min. 98.48+0.59 98.40+0.48 0.270 0.606
At 15min. 08.48+0.65 98.40+0.46 0.236 0.629

At 20 min. 08.36+0.49 97.64+1.71 0.927 0.340
At 25min. 98.52+0.65 98.40+0.50 0.532 0.469
At 30 min. 98.56+0.71 98.40+0.50 0.846 0.362
At 35 min. 98.36+0.49 98.42+0.51 0.159 0.692
At 40min. 08.36+0.49 98.42+0.50 0.159 0.692
At 45min. 08.41+0.50 98.35+0.48 0.148 0.702
At 50min. 08.55+0.60 98.35+0.49 1.153 0.290
At 55min. 98.35+0.49 98.43+0.51 0.174 0.679
At 60min. 98.47+0.62 98.33+0.47 0.402 0.531
At 65min. 98.42+0.51 98.20+0.46 0.669 0.426
At 70min. 98.40+0.55 98.25+0.47 0.179 0.685
At 75min. 98.50+0.71 99.00+0.00 1.000 0.423

t-Independent Sample t-test.

Data are presented as mean £SD
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Side effects (nausea and vomiting) and
blood loss were insignificantly less in the
co-load group compared to pre-load group

and urine output was insignificantly less in
the pre-load group compared to the co-load

group (Table 7).
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Table (7): Side effects, blood loss and urine output.

Side Effect Pre-load group Co-load group t/x* p-value
(n=25) (n=25)

Nausea 7 (28.0%) 5(20.0%) 0.439# 0.508

Vomiting 5(20.0%) 3 (12.0%) 0.595# 0.44

Blood loss (ml) 832.00+£110.75 810.40+87.11 0.587 0.447

UOP (ml) 260.00+£52.04 304.00+53.85 1.630 0.105

Data are presented as number (%) or mean £SD. t-Independent Sample t-test. x> Chi square test

There was no statistically significant
difference between both groups in Apgar
score at 1min. and at Smin (Table 8). There

Table (8): Apgar score.

were no statistically significant differences
between groups in the need for ephedrine
and total dose administered (Table 9).

Apgar score Pre-load group Co-load group z-test p-value
(n=25) (n=25)
At Imin. 8.00+0.71 8.20+0.71 1.000 0.322
At Smin. 8.92+0.28 9.00+0.00 2.087 0.155
Data are presented as mean +SD. z-Mann-Whitney.
Table (9): Comparison between both groups regarding use of ephedrine.
Ephedrine Pre-load group | Co-load group | t/x* | p-value
(n=25) (n=25)
Need for ephedrine
Yes 15 (60.0%) 17 (68.0%) | 0.347 | 0.556
No 10 (40.0%) 8 (32.0%)
Total doses of ephedrine (mg) 8.70+1.70 8.25+2.12 0.250 | 0.624

Data are presented as number (%) or mean £SD. t-Independent Sample t-test. x* Chi square test.

DISCUSSION:

In this study, there was no difference in
occurrence of spinal-induced hypotension,
pulse rate, SpO, and neonatal Apgar score in
pre-load group compared to co-load group.
The incidence of side effects was lower in
the co-load compared to pre-load but with
no  significant  statistical  difference.
Vasopressor requirement was higher in pre-
load colloid compared to co-load crystalloid
but was statistically insignificant.

Regarding the incidence of hypotension,
Tawfik et al., in 2014, studied 210
parturients undergoing cesarean section,
who received either colloid pre-load or

crystalloid co-load; there were no significant
differences in the incidence of hypotension
(52.4% vs. 42.2% respectively)'”. Loubert
in 2012 reported in his study that, the
administration of co-loading fluid is superior
to (or at least the same as) preloading fluid
administration when using the same type of
fluid for prevention of maternal hypotension.
He concluded that crystalloid co-loading is
superior to crystalloid pre-loading and
similar to colloid preloading, while colloid
co-loading is not superior to colloid
preloading. Also when he compared the
fluids of different types, crystalloid co-
loading was similar to colloid co-loading,
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the fluid volume needed with colloids was
less than the
crystalloids and the use of larger volume of
colloid preload provides no additional
benefit®™.

Hahn (2010)studied the pharmaco-
kinetics of crystalloid and colloid fluids.
Colloids are distributed into only one
compartment resulting in plasma expansion
and they are eliminated by urinary excretion
and insensible water loss. While crystalloids
are distributed into two compartments;
initially into central body fluid resulting in
plasma then  redistributed
peripherally to the interstitium after 30
minutes which leads to only 70% of the
solution is retained in the plasma with same
elimination as colloids. Plasma expansion by
crystalloid s i
administered after induction of spinal
anesthesia. At the onset of spinal anesthesia,
the central fluid compartment shrinks and
becomes smaller than the plasma volume
due to the fluid shift into peripheral venous
compartment (splanchnic circulation and
lower limbs). The distribution of crystalloid
into the interstitium also decreases due to the

volume needed with

expansion

increased when it is

fall in hydrostatic pressure as a result of
spinal-induced vasodilatation and
hypotension. These result in more volume
expansion when crystalloid is infused as a
co-load after spinal anesthesia which leads
to the same effect as colloid pre-load
administration and this leads to the same
incidence of spinal-induced hypotension.
Such findings agree with the present study'”.

Concerning the time of fluid
administration, Farid et al. in 2016 showed
that, the timing of fluid administration had
no difference in the prevention of spinal
induced hypotension'”. A total of 74

312

patients undergoing cesarean section were
included in their study. There was no
statistically significant difference between
the pre-load crystalloid group versus co-load
crystalloid  group(62.2% 48.6%
respectively) in the incidence of spinal-
induced hypotension. Another study by
Sayed and Amjad in 2013 also showed that,
there was no difference in incidence of
maternal hypotension after spinal anesthesia
in preload and co-load groups when using
the same type of fluid in cesarean section
and they concluded that neither of the two
techniques effectively prevents
induced hypotension'".

Teoh and Sia in 2009found that, there
were no significant differences between
colloid pre-load versus co-load for spinal
anesthesia for cesarean delivery in the
incidence of hypotension'?. On the contrast,
Pandav et al., in 2017(Not in the references
list) have shown that co-load fluid was better
than pre-load fluid (with the same type of
fluid) in prevention of spinal-induced
hypotension. A total of 80 patients were
randomly allocated in two equal groups to
receive either crystalloid pre-load or co-
d"¥. This is not Pandav et al. The
incidence of hypotension between the two
groups was found in pre-load group (72.5%)
and only (27.5%) in the co-load group. This
difference was statistically significant.

VvErsus

spinal-

loa

Varshney and Kapoor in 2016 studied
hypotensive incidence for forty patients after
spinal
section. The patients were randomized in
two groups: pre-load crystalloid and co-load
crystalloid. The incidence of hypotension

anesthesia 1in elective cesarean

was 40% in pre-load group as compared to
15% in co-load group with a significant
difference''?. Khan et al. (2015) studied 100
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patients randomized into two equal groups to
receive either crystalloid pre-load or co-load
in cesarean section under spinal anesthesia.
Maximum episodes of hypotension were
found in pre-load group 70% and only 44%
in the co-load group. The difference was
statistically significant'”.

Regarding pulse rate, there was no
statistically significant difference in the
heart rate between the two groups in the
current study. These findings are similar to
the study done by Aparna et al. (2016) Not
in the references listthat compared pre-load
and co-load crystalloid groups posted for
cesarean section under spinal anesthesia''®as
well as Tawfik et al. (2014) who confirmed
this in their study that compared pre-load
colloid and co-load crystalloid groups
undergoing cesarean section under spinal
anesthesia”’. On the other hand, Varshney
and Kapoor in 2016 reported that the

incidence of tachycardia after spinal
anaesthesia in cesarean section was
significantly  higher in the pre-load

crystalloid group compared to co-load
crystalloid group""®. This reflex tachycardia
to hypotension could be explained as
intravenous co-load infusion of crystalloid
after spinal anaesthesia provided better
control of arterial pressure and heart rate
than pre-load  infusion.
Crystalloid co-load is subjected to rapid
redistribution but the fluid administration
can be timed with anesthesia to achieve the
maximum increase in intravascular volume

Intravenous

as vasodilatation occurs.

Concerning oxygen saturation (SpO,),
there was no significant difference in the
current study between the two groups. The
same results also were confirmed by Aparna
et al. in 2016Not in the references list"' ' This

is not Aparna et al. (2016),Varshney and
Kapoor in 2016,

Neonatal Apgar score was recorded at 1
and 5 minutes and there was no significant
statistical differencein this study between the
two groups. Aparna et al. in 2016 Not in the
references listand Varshney and Kapoor in
2016 studies have recorded the same
neonatal outcome!'?.

Side effects (nausea, vomiting) and
blood loss were lower in the co-load group
in the current study but there was no
significant statistical difference. Farid et al.
in 2016 showed no significant difference in
side effects between the two groups who
received crystalloid fluid either as pre-load
or co-load inparturients undergoing cesarean
section with spinal anaesthesia’”. Also
Teoh and Sia in 2009 found that, there were
no significant difference in incidence of
nausea and vomiting between colloid pre-
load versus colloid co-load groups under-
going cesarean section'”. Pandav et al. in
2017showed that the incidence of nausea
and vomiting was higher in pre-load
crystalloid group than co-load crystalloid
group after spinal anesthesia for cesarean
section and this difference was statistically
significant'?).

Vasopressor requirement was higher in
pre-load colloid than co-load crystalloid in
the current study but with no statistically
significant difference. Dyer et al. in 2010
demonstrated lower vasopressor requirement
with crystalloid co-load than crystalloid pre-
load as intravenous co-hydration infusion
after spinalanaesthesia provided better

control of arterial pressure and low

. 1
vasopressor requlrement( 7).
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Study Limitations:

The used BP measurement was only

noninvasive blood pressure and could not
get beat to beat or every minute measure-
ment for maternal BP.

Conclusion:

significant

Our results demonstrate that there is no

difference between colloid

preloading and crystalloid co-loading in
prevention of spinal-induced hypotension in
cesarean section.
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