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ABSTRACT
Introduction

Spinal anaesthesia is a form of safe regional anaesthetic technique but sometimes associated with
few untoward side effects , most commonly hypotension. This study was planned to compare
the efficacy of Ringer’s lactate and Gelofusine as preloading infusion to prevent hypotension,
requirement of vasopressors and requirement of total fluid given during surgery under spinal
anesthrsia to maintain stable hemodynamics.

Methods

60 male patients undergoing surgery under spinal anaesthesia were randomly allocated into 2
groups. Groups were designated according to the study fluid transfused over 15 minutes as follows:
Group R (n=30) - Patients receiving 10ml/kg body weight of Ringer’s Lactate, Group G (n=30) -
Patients receiving 10ml/kg body weight of Gelofusine. After preloading, vital parameters were
recorded. Subarachnoid block was performed and Vital parameters were recorded at 1,3,5,7,9,1
1,13,15,18,21,24,27,30,35,40,45,50,55,60,65,70,75,80,85,90 minutes after giving subarachnoid block.
All demographic and clinical parameters, level of sensory block , requirement of intraoperative
Mephenteramine , intravenous fluid administration and incidence of adverse effects were
documented at different points of time and compared accordingly.

Results

There was significant difference (p<0.05) in SBP and DBP in the two groups from 5 to 18 minutes.
HR differ significantly in the groups from 7 to 18 minutes. Volume of intraoperative fluid and
Mephentermine required after spinal anaesthesia is less in patients preloaded with Gelofusine as
compared to Ringer’s lactate.

Conclusions

Preloading with Gelofusine (colloid) is more effective than Ringer’s lactate (crystalloid) in spinal
anaesthesia for prevention of hypotension.
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INTRODUCTION

Spinal anaesthesia is a form of safe regional
anaesthetic technique but sometimes associated
with few untoward side effects, mainly
hypotension (incidence can be as high as 70-
80% ) !, bradycardia etc due to sympathetic
denervation. This hypotension is aggravated by
pre operative hypovolemia which may lead to
cardiovascular collapse % Ringer’s lactate is the
most physiological crystalloid, its osmolality
is 273 mosm/It which is very similar to plasma
. Gelatin is a colloid having pH, osmolality
similar to plasma and its plasma half life is
4-6 hrs which matches with half life of local
anaesthetic (hyperbaric bupivacaine 0.5%) used
in subarachnoid block 3. Various measures
have been tried for prevention of hypotension*
and cardiovascular

collapse® induced by

spinal anaesthesia like volume preloading °,
trendelenberg position or leg elevation 7 left
lateral tilt in obstetric patient , leg compression
by compression inflatable splint, prophylactic
use of vasopressors® All measures have their
own limitations. Fluid loading studies have
assessed the optimal type of fluid ( crystalloid
compared with colloid solution) and the
timing of administration ( given before spinal
anesthesia — preloading, or given immediately
after spinal block placement — coloading ) as
rapid infusion. This study was planned to
compare the efficacy of ringer’s lactate and
gelofusine as preloading infusion to prevent
hypotension and bradycardia. The level of
sensory block, requirement of vasopressors
, total fluid given during surgery to maintain
stable hemodynamics and incidence of adverse
events were also compared.

METHODS

Institutional ethical committee clearance and
written informed consent were obtained before
this prospective, observational study from 60
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male patients undergoing elective herniotomy
Jherniorraphy or hernioplasty under spinal
anaesthesia belonging to age group 18 to
55 years, height between 150-160 cm, ASA
physical status I and II and baseline Systolic
blood pressure 110-130 mm Hg. Patients having
any contraindication for neuraxial block were
excluded from the study. Preoperatively, all
patients undergone through physical and
systemic examinations along with all necessary
laboratory investigations. Patients were advised
to take tab Ranitidine 150 mg before light meal
and tab Alprazolam 0.25 mg before going
to bed on day before surgery . On the day of
surgery, Routine monitors were attached and
(HR,SBP,DBP,MAP)
were documented and patients were randomly

pre-loading parameters

allocated into 2 groups of 30 patients each using
a computer generated random table. Groups
were designated according to the study fluid
transfused over 15 minutes as follows: Group R
(n=30) - Patients receiving 10ml/kg body weight
of Ringer’s Lactate, Group G (n=30) - Patients
receiving 10ml/kg body weight of Gelofusine.
The subarachnoid block was administered
with a 26 G Quincke’s spinocan needle at L3-
L4 intervertebral space with 2.75 ml of 0.5%
inj. hyperbaric bupivacaine + 0.5 ml (25pugm)
of inj. Fentanyl. Patients were placed in supine
position immediately. Arterial pressure and
heart rate were measured at 2 mins interval
beginning 1 min after the spinal injection for first
15 mins, then every 3 mins interval for next 15
mins and lastly every 5 mins interval for next 60
mins. Ringer’s lactate was infused at rate of 15
ml/kg/hour considering fluid deficit correction,
maintenance fluid and third space loss to all
patient. When SBP falls below 20% of its baseline,
it was considered as significant hypotension.
Fall in MAP of < 65 mm Hg was managed with
inj. Mephentermine 6 mg i.v. bolus and rapid
infusion of 250 ml of Ringer’s lactate to maintain
SBP in target range of + 10 % of baseline SBP. 10
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minutes after spinal injection, the sensory block
level was determined by touching the skin with
cotton moistened with spirit for perception in
difference of thermal sensations and preparation
for surgery was started. Bradycardia was defined
as heart rate < 60/min and was treated with inj.
Atropine 0.6 mg i.v. Nausea and vomiting was
treated with inj. Ondansetron 4mg. shivering
patient was managed with inj. Tramadol 25
mg. During the course of study, if any patient
suffered from any surgical complications like
severe bleeding or needed re-exploration or
needed to be converted into general anaesthesia,
then these cases were excluded from our study.
Body
weight, Height), clinical parameters ( Heart

All demographic parameters (Age,

Rate, Systolic Blood Pressure , Diastolic Blood
Pressure, Mean Arterial Pressure, level of
Sensory block, intraoperative Mephentermine
administeramine, introperative L.V. fluids given
and incidence of adverse effects (Hypotension,
Bradycardia, arrhythmia, nausea vomiting and
allergic reaction ) were documented.

STATISTICAL ANALYSIS

Sample size have been calculated using the
formula n > 2(Za + Z1-f )2 x p*q/d2 , where
p=(Pl+p2)/2,q=1p, and d is pl-p2 . Now
assuming p value <0.05 to be significant and
considering effect to be two sided, we get Z«a
=1.96; assuming power of study to be 90% we get
Z1-3=1.28. taking p1 and p2 as the percentage of
hypotension in the two groups as 50% and 10%
respectively using the above formula we get n =
23 in each group. Hence minimum 23 samples
are required in each group. For convenience 30
patients has been taken in each group. So, total
sample size is 30+30 = 60.

Categorical variables will be expressed as
number of patients and percentage of patients
and compared across the two groups using
Pearson’s ChiSquare test for independence

of attributes. Continuous variables will be
expressed as Mean + standard deviation and
compared across the two groups using unpaired
T test if the data follows normal distribution and
Mann Whitney U test if the data does not follow
normal distribution. The statistical software
SPSS version 20 will be used for the analysis.
An alpha level of 5 % has been taken, i.e. if any
p value is less than 0.05, it will be considered as
significant.

RESULTS

Comparison of the demographic parameters
(Age, weight, height, BMI and ASA physical
status) of the patients in the two groups showed
that there was no significant difference in
demographic parameters of the patients when
compared in both groups. Table 1 describes
that there was no significant difference in vital
parameters before and after loading of i.v. fluids
in patients.

Table 1. Comparison of different vital parameters
before and after loading of i.v. fluid in the patients.

AFTER
Vital PRE-LOADING P
arameters (Mean * SD) LOADING Value
P - (Mean * SD)

Heart Rate/min | 83.72 + 4.87 | 83.77 + 4.85 |0.182

Systolic Blood

Pressure (nm | 121.35 = 4.07 [ 121.40 £ 4.10|0.083

Hg)

Diastolic Blood

Pressure (mm
Hg)

Mean Arterial

79.80 + 3.89 | 79.87 £ 3.90 |0.103

Pressure (mm 93.62 £ 3.49 | 93.67 + 3.48 |0.083

Hg)

After giving subarachnoid block, there was fall
in systolic blood pressure in both groups. SBP in
Group-R decreases to a minimum at 13 minutes,
after that it begin to rise while in Group-G, SBP
decreases to a minimum at 21 minutes, after
that it increases till end. There was a significant
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difference in SBP in the two groups from 5 to 18
minutes with greater fall in SBP in Group-R as
compared to Group-G.

After giving subarachnoid block, there was fall in
diastolic blood pressure in both groups. DBP in
Group-R decreases to a minimum at 13 minutes,
after that it begin to rise while in Group-G, DBP
decreases to a minimum at 21 minutes, after
that it increases till end. There was a significant
difference in DBP in both groups from 5 to 18
minutes with greater fall in DBP in Group-R as
compared to Group-G.

60 | 90.77 £3.18 | 92.03+*2.70 | 0.102
65 | 91.50 £2.87 | 9277 £ 2.37 | 0.068
70 | 92.60£2.82 | 93.43£240 | 0.223
75 | 9293 £2.53 | 94.20 £2.50 | 0.056
80 | 93.57 £2.87 | 9443 £275 | 0.238
85 | 93.53+ 276 | 9473 +£2.52 | 0.084
90 | 94.00 £2.57 | 95.10 £ 2.26 | 0.084

Table 2 shows that after giving subarachnoid
block, there was fall in mean arterial pressure
in both groups. MAP in Group-R decreases to
a minimum at 13 minutes, after that it begin
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Table 2 : Comparison of Mean Arterial Pressure to rise while in Group_G, MAP decreases to a
(MAP) in both groups at different time interval minimum at 27 minutes, after that it increases
intraoperatively. till end. There was a significant difference in
TIME | GROUP-R | GROUP-G | p value MAP in both groups from 3 to 18 minutes with
(mins) | (Mean £ SD) | (Mean * SD) greater fall in MAP in Group-R as compared to
1 | 9250+ 3.79 | 93.67 +3.28 | 0.208 Group-G.
3 90.50 £ 3.99 | 92.57 £3.23 | 0.031 Figure 1 shows that after giving subarachnoid
5 | 88.07+£3.88 | 91.60£3.10 | 0.000 block, there was fall in heart rate in both groups.
7 84.80 + 4.53 | 90.60 £ 3.41 | 0.000 HR in Group-R decreases to a minimum at 13
9 7070 + 5.52 | 89.47 + 3.14 | 0.000 minutes, after that it begin to rise while in
-G, HR ini 21
11 | 75.03 4 6.40 | 88.40 + 3.38 | 0.000 Group-G, HR decreases to a minimum at
minutes, after that it increases till end. There
+ +
13 |7203+£7.27 | 87472319 | 0.000 was a significant difference in HR in both groups
15 | 7377 £5.18 | 86.53 +3.45 | 0.000 from 7 to 18 minutes with greater fall in HR in
18 | 77.17 £5.23 | 83.23 £ 496 | 0.000 Group-R as compared to Group-G.
o1 8050 + 452 | 8130+ 612 | 0.569 Table 3. Number ?f p.a'rien'rs requiring Aﬁephentermine
to treat hypotension in both groups (n=60).
24 80.87 = 4.06 | 81.60 £7.57 | 0.642 MEPHENTERMINE
27 | 81.07 £ 3.90 | 81.53 +9.34 | 0.801 REQUIRED NOT TOTAL
el RS : REQUIRED o value
30 | 81.60+3.93 | 83.70 +7.46 | 0.178 GROUP-R |15 (50%) |15 (50%) |30 (100%) | = 0.032
35 | 83.43+4.49 | 8470+ 476 | 0.293 GROUP-G [7(23.3%) |23 (76.7%] |30 (100%)
40 84.47 + 3.94 85.53 + 3.47 0.270 Pearson Chi-Square value= 4.593. df=1
o . .
45 | 8567 +3.88 | 87.30 + 3.08 | 0.076 Table 3 shows that 15 (50%) patients required
Mephentermine in Group-R in comparision
50 |88.10%3.77 | 89.20+3.02 | 0.218 to 7 (23.33%) patients in Group-G indicating
55 | 88.80 +3.52 | 90.03 +2.92 | 0.145 significant difference in two groups.
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Table 4. Intraoperative fluid given to each patients in both
groups.

GROUP -R GROUP -G

(Mean * SD) (Mean £ SD) P value

V. FLUID | 1385.00 + 148.64 | 1321.67 + 114.23 | = 0.069
(ml)

Table 4
required for each patient in Group-R is more
than that of Group-G but the difference is not
significant.

shows that mean amount of fluid

HEART RATE OVER TIME
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Figure 1. Heart rate at different time interval in both groups
intraoperatively

The level of sensory block achieved were
comparable in the patients in both groups.
Comparison of incidence of adverse effects
(n=60).
showed bthat out of 30 patients in each group,

intraoperatively in both groups
incidence of adverse effects were 9 (30%) in
Group-R and 4 (13.3%) in Group-G but there
was no significant difference. 7 patients had
nausea and vomiting in Group-R as compared
to 4 patients in Group-G. 2 patients had rigor
in both groups. While none of the patients had
bradycardia, anaphylaxis or arrhythmias.

DISCUSSION

Hypotension continues to be the most common
and most dreaded complication of spinal
anaesthesia specially in case of pregnant mothers
and elderly patients. This hypotension is
aggravated by preoperative hypovolemia which

may lead to cardiovascular collapse * and even
death. Traditionally fluid loading regimens are
considered as the main method as prophylaxis
against hypotension , where vasopressors were
more commonly considered for the treatment of
hypotension. Different crystalloids and colloids
have beenused as preloading fluid for prevention
of hypotension induced by spinal anesthesia.
Crystalloids commonly used in preloading are
Ringer’s Lactate and normal saline. Colloids
that are used in preloading are Gelatin, Dextran
Hetastarch , Pentastarch and Tetrastarch. Pre-
loading, intravenous fluid transfused before
anaesthesia, was first described by Wollman
and Marx.? offset the vasodilating effects of
sympathetectomy maintaining the venous
return. Co-loading seems to be more appropriate
physiologically as the increase in intravascular
volume brought about by co-loading coincides
with the time of maximal vasodilatation effect
of spinal anaesthesia '°. Adverse effect of co-
loading include decreased oxygen carrying
capacity and increased risk of pulmonary
oedema on pregnant patients . Approximately
75% of any crystalloid diffuses into interstitial
space and large volume of crystalloid may be
harmful in patients with congestive cardiac
failure and renal impairment which can lead
to peripheral and pulmonary oedema with
little effect on plasma volume *. Recent studies
shows that the prophylactic administration of
colloids (Gelofusine) may be more effective than
crystalloid preloading®. Being large molecules,
they are retained into the vascular space unlike
crystalloids. The measured initial volume effect
of Gelofusine is about 100% of the infused.
The solution also restores the extravascular
compartment, does not disturb the electrolyte
balance of the extracellular space. So they are
about three times more potent than crystalloids
for increasing vascular volume and supporting

14

cardiac output However, prophylactic

administration of colloids are not popular
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routinely due to increased cost, possibility of
derangement of coagulation, suppression of
platelet activity and risk of anaphylaxis. Rout
CC, Akoojee SS, Rocke DA, Gouws E (1992)
> demonstrated that rapid administration of
crystalloid preload before spinal anaesthesia in
caesarean section did not decrease the incidence
or severity of hypotension, and questioned
the role of crystalloid preload. Olthof CG, de
Vries JP et al. (1993) ' in their study concluded
that infusion of 0.8 litre of gelatin results in
a larger and longer lasting increase in blood
volume than 2 litres of Ringer's lactate, probably
due to mobilization of extracellular fluid
volume. Dureja GP, Ghai B, Prakash S(2001)
conducted a study in 110 ASA 1 patients and
concluded that preloading with Gelofusine is
safe and an effective measure to decrease the
intensity and severity of hypotension during
induction of spinal anaesthesia as compared to
ringer lactate. Ngan Kee WD, Khaw Knotzer H,
Pajk W, Maier S et al (2006) '®* in their study
“Comparison of lactated Ringer’s, gelatine
and blood resuscitation on intestinal oxygen
supply and mucosal tissue oxygen tension in
haemorrhagic shock” concluded that Blood
or gelatine infusion improves mucosal tissue
oxygenation of the porcine jejunum after severe
haemorrhage when compared with lactated
Ringer’s solution. Arora P, Singh R.M, Kundra
S etal. (2015) ¥ in their study on 90 term
parturients concluded that Colloid preloading
and co-loading are equally effective and both are
superior to crystalloid preloading for prevention
of maternal hypotension.

In our study we compared the intraoperative
vital parameters between the two groups,
Group R who received Ringer’s lactate and
Group G who received Gelofusine as preloading
infusion before spinal anaesthesia. There was
progressive fall in all the vital parameters in

both groups after spinal anaesthesia with SBP,
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DBP and HR minimum at 13 minutes in Group
R and minimum at 21 minutes in Group G after
giving spinal anaesthesia. There was significant
difference in SBP and DBP in the two groups
from 5 to 18 minutes. HR differs significantly
in the groups from 7 to 18 minutes and MAP
differs significantly from 3 to 18 minutes in both
groups. Overall decrease in vital parameters
were more in Group R as compared to Group G.

These results were similar to the findings
reported by Jalandhara B, Makwana JC % in
their studies they concluded that there was
significant hypotension with crystalloid group
intraoperatively inspite of preloading and also
intraoperatively fluid requirement was high as
compared to colloid group. Similar observations
were made by Dahlegren G et al ! and Singh B
et al # where they found colloid (Dextran and
6% HES respectively) preloading to be more
effective in preventing hypotension as compared
to crystalloid(Ringer lactate) preloading. The
more stable hemodynamic status observed
after colloid administration relates to the fact
that colloid solution is retained in intravascular

compartment for longer time than crystalloids.

There are few limitations of our study. We didn’t
include control group ( without preloading) to
compare our study groups and our study was
single blinded. We included only ASA grade I
and grade II patients without any comorbidities.
Patients with cardiovascular instability , renal or
liver dysfunction, BMI > 25 KG/ m %, ASA grade
III & grade IV WERE EXCLUDED FROM OUR
STUDY. Future studies are to be conducted to
find out the effect of preloading with colloid and
crystalloid in these high risk patients, pregnant
mothers and patients with comorbidities to
prevent the spinal hypotension.

CONCLUSION

Incidence of hypotension, bradycardia, nausea
and vomiting, amount of intraoperative fluid
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and Mephentermine

required after spinal

anaesthesia is less in patients preloaded with

Gelofusine as compared to Ringer’s lactate. Our

conclusion from the study is that preloading

with Gelofusine (colloid) is more effective than

Ringer’slactate (crystalloid) in spinal anaesthesia

for prevention of hypotension.
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