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Abstrrct
Alm and ObJective: To comparc thc cffcctivcncss of colloid-crystalloid prcloading and crystalloid-alonc prcloading in
prevcnting hypotension in patients undcrgoing below-umbilicus surgcries under spinal anaesthesia-
Mcttodologl: This randomized contotlcd study (RCD was performed at Daya General Hospital in Thrissur, Kcralq
&om Novembcr 2020 to May 2022, focusing on adult parien6 uadergoiag etrective procedres below the umbiliax. Tbe
study included pafiicipants aged 20 to 50, with a BMI ranging fiom 18 to 30, and classified than as eitber ASA grade I or
1I. Patients who dido't meet the requiremcnts were those who had certain comorbidities, such as high or low blood pressure,

elcctrol)'tc imbalances, ECG conduction abnormalities, those who were takiog beta-blockers, were experiencing fluid
overload, or were allergic lo the study medicatiotrs- Em€rgency cases and patients who chose not to participaie werc also
excluded.
Rerult; This sody evaluareri the heoodynamic effects oicolloid-crystalioid preioadiag versus crystailoid-only preioading
in 200 paticnts undergoing surgeries below th€ umbilicus. Bas€line characteristics between the two groups wcre
comparablc, eosuring validity. The colloid-crystailoid preloading group had more stablc systolic blood prcssure (SBP),
and it dropped less after spinal anaesthesia. Ar 5 minutes, SBP was 123.12 * 8.5 mmHg in thc colloid-crystatloid
preloading group, compared to 11.{.56 + 5 mmHg in the crystalloid-only preloading group (p < 0.01). At 15 mtrutes, this
group maintained a highcr SBP (116.49 + 8.2 ml]cHg vs. 110.78 i 5.2 mmHg, p < 0.01). The diastolic blood pressure

fDBP) was hi!fier in the colloid-crysaltoid preloading pyotp md stayed highsr at key int€rvals, at l5 rninutes, DBP was
71.84 * 8.6 mmHg in &e colloid-crystalloid preloading group and 68 02 + 6.7 mmHg in the crystalloid-only goup G =
0.03),
Conelurlon; Th€se results suggest that colloidcystalloid preloading is better at keepiag blood pressure stable and
lo\ ering episodes of hypotension than crystalloid-only preloading during the time after spinal aoaesthesia-
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Iatroducdon
Spinat anaesthesia (SA), or subarachnoid blockade, is
widely prcfcrrod for surgerics below &e umbilicils,
including caesarean sections, lower limb surgories, and
hceordoidocrorny. This techrique, involving a mix of
q,rupatbctic, scosory, and motor blockade, enables rapid
anaesthesia delivery with lasting effects but can cause
spinal-induc€d hypotension (SIII) due to sympathetic
blockade and resulting vasodilation. The severity of SIH
olter necessitates preventive strategies to ensure safe
outcomes during surgery. []
Fluid pretoading, vasopressor administration, and
paticnt positioning are commoo interventions to prevcnt
SIH. Preloading with intravenous fluids aims to expaod
inn'avascular vohrme, counteracting the hypotensive
effccts of SA- Crystalloids, which disperse rapidly in
extracellular spaces, and colloids, which stay longer in
thc iatravascular compartment due 10 bigher oncodc
pressruc, rrc the primary preloading solutions used.
Rcsearch has shown that colloid preloading may
oupcrform crystalloid preloading in maintaining stable
blood prcssure following SA, given its longer-lasting
hemodynamic effecu. [2]
Much ofthc existing litsraturE has fofised on prwenting
hypotc[siotr in obstctric pstients undergohg caesarean

scctions, givon their heightened risk due to pregnancy-
relatd physiological changes. Howcver, &c principles
can be extended to non-obst€tric patients undergoing
lower body surgerics. This study explores the
effectiveness of colloid-crystalloid preloading versus
crysa[oid-only Feloading in mitigating SIH in a
b'roader srgical population. [3]
Whilc numcrous studics support colloid supcriority for
preloading, some cvidcncc suggests thal coJoadiag,
administcring fluids concurreatly with SA, may offer
supcrior hypoteosion prevention compared to preloading
alon€. This study aims to comolidate thesc varied
insights, comparing the effects qf colloid-crystalloid
prcloading versus crystalloid obly preloading to offer an
optimized approach to SIH management beyond
obstetric applications. [4]

Matcrial rnd method:
Study Arer
This study nas conductcd at Daya General Hospital in
Thrissur, Kerak, Aom Novembcr 2020 to May 2022.

Study Deslgn rnd Populstion
The study was a raadomized con&olted trial (RCT)
targcting adult patients uldergohg elcctive surgeries
helow the umhilicur,. Eligihle participanls w€re hetween
the ages of 20 and 50, had a BMI of 18-30, and were

ctassified as Americao Society of .Anaesthesiologists
(ASA) grades I or II. Exclusion criteria included patients
with certain coororbiditieg such as hypcrtcosio!,
hypotension, electrolyte imbalances, conduction defec,ts
oo ECG, or ckonic pain managcd with odtfds or
analgesics. Patients on beta-blockers, those with fluid
overload and individuals u,ith allergies to the study
drugs were also excluded, along with those requidng
emsfgency surgeries or those who declined
parlicipation.

Srmplc Slze
Sample size calculations, based on previously obscrved
hypotension ratcs of 55.3Yo atd36Vo for the two groups,
indicated a need for 200 paticnts (100 psr group) to
achi*e 95Yo confrdtr,nce and SoYo power.

R2rdenizrden atrd Buxdttrg
Randomization was achieved using a computer-
generatcd scquencc. Paticnts werc assigned to onc of two
groups, with blinding applied ro both patients ahd thc
administerhg nurses- Nurses unaware of the study
specifics provided preloading fluids 40 minutes before
surgcry. The investi8ator asscsscd thc hsmodynamic
variatioos in each subject without thc knowlcdgc about
the groups they belong to.

Procedure and Intervention
Following ettrics commitre approval, paticnts sslected
for the study were given detailed preoperative
assossrnents. On dre surgery day, an l8G lv- line was
placed, and preoperative monitors, including ECG, pulse
oximcry (SpO2), Don-bvasivc blood pressurc (NIBP),
and heart rdte (HR), were established- Patietrts iD Group
CCrcceived a 500 ml dose ofhydroxyethyl starch (HES)
and 500 ml ofbalanced salt solution @SS) as a preload.
whilc Crroup C received a 1000 ml preload of BSS alone.
adninisered 40 minutes pre-surgery. After prcloading,
a spinal block was induced at L2-3 or L3-4 level aad
surgery was proceeded after proper positioning and
monitoring of patient and assessing level of block.
Patienfs were also giva 250rnl/fu mzintcu tce infi$ion
ofBSS after spinal anaesthesia.

Result
This shtdy iucludcd 200 adult patieots utrdsrgoiug
clcctive surgerios below the urnbilicus, divided equally
into two groups. One group received colloid-crystalloid
preloading, while the other received only crystalloid
pr€loading. allowing a comparative analysis of their
hemodpamic stahility during fxlst-spinsl anaesthefia.
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Trble t: Baseline Characteristics of Patients

Thc bascline characteristics ofthe 200 participants were
comparable betwe€n the cotloid-crystalloid Feloading
goup and thc crystalloid-only prcloading group. Thc
mean age of participaots was similar, at 43 + 10.1 years
for the colloid-crystalloid group and 42 + 10.5 yeas for
the crystalloid-only preloading group. Gender
dismibution was balanced, witb 56 males (557o) and 44
females (,14%) in the colloid-crystalloid preloading
goup, compared to 53 males (537o) aud 47 fcmales
(47%) in the crystalloid-only preloading group, rcsulting
ir a total of 109 males ard 9l fcmales across both
groups. Regarding ASA classificatiou, E6 patie$rs (86%)

SBP and DBP Distribution of

in the colloid-crystalloid preloading group were
classified as ASA l, while t4 patients (14%) were ASA
2; thc crystalloid-only prcloading group had 90 paticna
(90olo) in ASA I and l0 patients (106/o) in ASA 2,
resulting in a total of 176 patieots (88%) classified as
ASA I and 24 Fatients (127o) as ASA 2 acmss borh
groups. Tlrc surgical durations were also comparablc,
with a mean af 43.4 + ll.5 minutc for the colloid-
crystalloid prcloading goup and 44.1 + 10.2 minutcs for
the crystalloid-ody preloading group, further supporting
the similarity between dre two groups in this randomi-ed
conrrolied triat. (Table I )

duri ost al atreesthesia.

Systolic Blood Pressure (SBP) Dirtributim during
Port-Spinal Aest}esia in the Couoid-Crystauoid
prcloading and Crystsllold-Only preloadiog Crroup
The systolic blood pressure (SBP) measuremenls
revealed signific*nt difcrences between the two groups
over time. At baselinc, thc colloid-crystaltoid preloading
group exhibitod a mean SBP of 124.54 + 6.6 rl-mHg,
compared to 122.81 *'1 .3 mmHg in the crystalloid-orly
preloading eroup, though this dillerence was not
statistically significant (p : 0.87). After 5 minutes, the
colloid-crystalloid preloading group showed a decrease
(SBP) to 123.12 + 8.5 mmHg, while the crystalloid-only
preloading group experiqced a significart drop to
I 14.56 a 5 mmHg (p < O.0l). This sBggests that colloid-

crystalloid preloading maintains a higber SBP dtring
post-spinal anaesthesia, indicatiag a protective eflect
against h)rpotension. At the lo-minute mark, SBP values
for both groups were simitar (CC: I 15.82 + 5.9 moHg;
C: I 13.52 + 5.3 mmHg, p - 0.55), indicating a

stabilization phase. However, by l5 minutes, the coltoid-
crystalloid pretoaditrg group dcmonstr.ted a m€an SBP

of 116.49 + 8.2 mrnHg, significandy higher fta:e dte
crvstalloid-ody preloading groups' 110.78 + 5.2 mmHg
(p < 0.01). This sustained difference highlights fte
effectiieness of the colloid,crystalloid preloading in
reduc episodes that occur over time

(Table 2, Fig l)
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Flgure 1: Line Dlagrem for compsrison of SBP rmong groups about time Diastolic Blood Prcssure (DBP)
Distributlon during post-spitral rnresthcsia.

Thc diastolic blood prcssuro (DBP) rcsults also indicatcd
favourable outcom€s for the colloid-crystalloid
preloading group. Baseline DBP measurements were
comparable between g.oups, with the colloid-crystalloid
prctoading group at ?4.2 + 7.6 mmHg and the
crystalloid-orly preloading group at 73.5 + 7.8 mmHg
(p = 0.9). Aftcr 5 minutcs, the DBP was significaldy
highcr in the cotloid-crystalloid preloading group (73.0
* 10.3 mmHg) compared to tbe crystalloid-ody
prcloading group (72.5 + 8.5 mmHg, p = 0.004),
suggcstints thc suprrior effcct of colloid-crystalloid
preloadirg. At I 0 minutes, both groups exhibited similar

DBP valucs (p : 0.32), indicating that thc initial
hemodynamic stability provided by colloid-crystalloid
preloading was being maintained. However, at 15

minutes, the colloid-crystalloid pr€loading group
mahtained a DBP of 71.84 * 8.6 mmHg, while the
crystalloid-only preloading group dropped DBP to 68.02
t 6.7 mmHg (p = 0.01). This ongoiog dfcrcnce
supports the idea that colloid-crystalloid preloading
effecrively lowers bpotensioa, highlightiDg its role in
improving hemodlmamic stability after spinal
anaes8rcsia.(Tirble 2, Figure 2)

DBP

BASILi$E 5 irflN l0 }flli rS rh-

+C ICi
Flg 2: Line Diagrem for comperison ofDBP smong groupr rt Bsseline, 5mtrt, l0 mnt rnd l5mnt

Dircursion
Spinal anaesthesia is widely regarded as the techrique of
choice for surgeries perlormed below the umbilicus.
However, the occwrence of post-spinal hypotension
rernains a si8oificant concern, particularly in obstetric
pstirots, with report€d incidqnca rates rangirg from
7 -4% to 74.1% $). This condition is primaril
to induc€d sympathcctomy, leadiag to

Y attfl

systemic vascular resislance and geater
'Jasodilalic!- If not addr€ssed pmmptly, post-sp

hypotension can rezult in adverse effects such as nausea,
vomiting, and more severe complications in obstetric
patients, including fetal bradycardia and acidemia [6].
Given these risks, various methods-both

gical and non-pharmacological-iavc becrr
mirigetc the effecls ofspinal hypoteasion.

controlled trial, wc exarnincd thc
on of hydroxycthyt starch (IIES)

solution (BSS) versus BSS alone in
st-spinal hypoteasion. Ou findings
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irdicato that the cotloid-crystaltoid preloading group-
maintained blood pressuc sigriticandy better from
baseline throughout the surgical procedure compared to
thc crystalloid-oaly rcloEding group. This outcome
highlights the potential advantages ofusing [IES.
Mercicr ct al. dErnonsa ed that a mixed colloid-
crystalloid preloading effectively improved the
prevention of lqrpote-nsion following spinal anaesthesia
itr ptrt.lri€nt, suggcsting that the combination approach
may enhance hemod),Iamic stability [71.
Nevertheless, our study is not without limitations. One
major limitation is the choice of crystalloid preloading
as e control, which may not b€ idtal. Research suggests
that crystaltoid co-loading is more cfective [89,10].

Concluslon:
The study results shou/ that colloid-crystalloid
pretoadirg is bettcr than crystalloid-only preloadiDg at
kecping blood prcsure stabi€ after spinal anaesdrcsia,
espccially during surgeries below the umbilicus.
Significmt differcnocs in both SBP and DBP at differcnt
time points suggcst that colloid-crystalloid preloading
may provide better hemodyEmic stability, lowerhg the
number of hypobasivo errents. This has clinical
implications bscause bctter stability may mean fcwer
istcrvcntiors are oecded, like giving vasoprcxsors like
phcnyt@hrine, ephedrine, etc. This could improve
paticnt safety aod outcomcs in below-umbilicus
surgeries under spinal anaesthesia.
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