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Haemodynamic effects of central neural blocks
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Haemodynamic effects are the most important physiological responses to
central neural blocks. This article is focused on the etiology of hypoten-
sion, bradycardia and asystole understanding of which is essential for the
anesthesiologist for successful management in the perioperative period.
The main causes of cardiovascular changes are decreased cardiac output,
systemic vascular resistance and reflexes related to baroreceptors. Hypo-
tension and/ or bradycardia are usually of short duration and easily treat-
able. However, haemodynamic changes in hypovolaemic, elderly patients
with comorbidity, and patients with increased catecholamine production,
due to excessive alcohol intake, emergency situation, can be significant
with worse outcomes. Therefore it is essential to correct hypovolaemia
before surgery. Timely notification, identification and appropriate treat-
ment of haemodynamic changes caused by already performed central
neural blockade remain important in the perioperative period as well.
Vital functions must be monitored throughout surgery so that adverse
cardiovascular reactions could be managed with timely and adequate
treatment including elevation of the legs, oxygen and infusion therapy,
vasoactive and anticholinergic drugs.
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INTRODUCTION

higher levels of neural blockade, and vagal nerve
innervations. Usually, these haemodynamic effects

The cardiovascular changes are the most impor-
tant physiological responses to central neuraxial
blockade: spinal, epidural and combined spinal
epidural (CSE) anaesthesia (1, 2). These responses
are related with the autonomic denervation and
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could be considered as normal reactions to central
neural blockade (1). However, severe hypotension
may have significant outcomes in elderly patients
with limited reserve and atherosclerosis, coronary
artery disease (3, 15). The incidence of hypotension
is reported to occur from 5% to 81% depending on
the definition (2, 9). The incidence of bradycardia
is registered from 9% to 74%. Kopp and co-authors
in 2005 have stated that the incidence of cardiac
arrest during neuraxial blockade in twenty-year
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period at the Mayo Clinic was 1.8 per 10000 pa-
tients. Cardiac arrest was defined as severe hypoten-
sion, bradycardia or both requiring resuscitation
with defibrillation, chest compressions, and/or the
use of vasopressors (4). There were more arrests in
patients after spinal versus epidural anaesthesia (4).
Generally, each anaesthesiologist must have a tho-
rough understanding of the haemodynamic effects
of central neural blocks for successful perioperative
management of patients undergoing this widely
used anaesthesia.

CAUSE

Sympathetic denervation causes vasodilation of ar-
teries and arterioles with distribution of the cent-
ral blood volume to the splanchnic circulation and
lower extremities (1, 5) and slight decrease in myo-
cardial contractility.

Reduction of cardiac output (CO) and systemic
vascular resistance (SVR) are the main causes of
significant hypotension (2). In young healthy nor-
movolaemic patients SVR decreases approximate-
ly by 15-18% even with significant sympathetic
blockade, mean arterial pressure decreases only
by 15-18% and CO is maintained normal (1, 2).
Preload is an important determinant of CO. CO
depends on the patient positioning and remains
unaffected if legs are elevated above the level of
the heart (1).

In elderly patients SVR decreases by 23-26%,
central venous pressure by 2-3 mmHg, and left
ventricular end diastolic volume decreases by 20%
(2). Therefore, the haemodynamic effects are con-
siderably notable and might be especially harm-
ful to elderly patients with limited cardiac reserve
compared with younger patients.

Sympathectomy reduces the venous return to
the heart, paradoxically, the vagal tone increases
leading to marked bradycardia and asystole (2, 6,
7). The significant decrease in preload may initiate
the following three reflexes which cause cardio-
vascular collapse and syncope (2, 5-7). The first
reflex involves direct stretching of the pacemaker
cells in the sinoatrial node (2, 5, 7). The decrease
in venous return statement causes less stretching
and can lead to a drop of heart rate (2, 6, 7). The
second reflex includes baroreceptors located in
the right atrium and the vena-cava-atrial junction
(2,7).

The third reflex, called the Bezold-Jarisch reflex,
is mediated by cardiac baroreceptors located in the
inferoposterior wall of the left ventricle (2, 5, 7).
Initially it is triggered by decrease of central blood
volume, followed by ventricular volume decrease
and ventricular contractility increase (2, 5, 7). The
vasomotor centre is stimulated via afferents of the
vagus nerve, and increased vagal efferent activity
leads to bradycardia and vasodilation (2, 5, 6).

Haemodynamic effects during the central neural
block depend on the patient’s comorbidity, clinical
settings, type of surgery, anaesthetic technique.

DIAGNOSIS AND MONITORING

The clinical symptoms are the most important di-
agnostic factors. Nausea, vomiting and syncope
could be early signs of cardiovascular side effects.
The incidence of these symptoms ranges from 9.2
to 2.3% (2). Hypotension is defined as the systolic
blood pressure below 85-90 mmHg or a decrease
from the baseline level by more than 30% (2, 7, 13).
The onset of hypotension is slower in epidural and
CSE anaesthesia with more time for compensato-
ry mechanism (6). Bradycardia is regarded as the
heart rate below 50 beats per minute (1, 2, 7, 13). A
higher incidence of hypotension and bradycardia is
associated with the level of the block higher than
T5 (2, 6, 13). The electrocardiography, blood pres-
sure, heart rate, oxygen saturation must be moni-
tored during the central neuraxial block.

MANAGEMENT

The use of 5-10° head down tilt, Trendelenburg po-
sition and leg elevation are the first steps in case
of low blood pressure. Oxygen is necessary for the
essential vital organs: the brain and myocardium.
Accordingly, oxygen therapy must be supplied as
fast as possible if hypotension develops.
Intravenous fluids prior induction of spinal
anaesthesia are mandatory if the patient is hypo-
volemic. Crystalloids or colloids are effective in
attenuation and treatment of hypotension. The
preload with 1-2 1 of crystalloids is effective, but
it should be balanced against the disadvantages
and dangers in the individual patient (7). Vaso-
pressors (Ephedrine, Phenylephrine) are used for
treatment of hypotension and bradycardia. The
bolus (5-10 mg) of ephedrine which acts indi-
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rectly and stimulates a, 1 and 2 receptors, or as
a continuous infusion (50 mg/1000 ml of crystal-
loid) may be titrated to the desired effect (1, 2).
Phenylephrine produces direct stimulation of only
a receptors. The intravenous dose is 50-100 ug
(1). Epinephrine produces direct stimulation of
more [ than a receptors (1). Epinephrine should
be used in case of severe bradycardia, resistant to
ephedrine or phenylephrine. Intravenous atropine
(0.4-1.0 mg) or glycopyrolate are the first choice in
case of bradycardia (1, 2, 7).

DISCUSSION

Haemodynamic changes are one of the most fre-
quent effects of central neural blocks. Hartman and
co-authors reported that the risk factors of cardio-
vascular effects are obesity, hypertension, and fac-
tors related to an increased catecholamine output:
alcohol consumption, hypovolaemia, emergency
surgery (7). Predictive factors of bradycardia are
the use of betablockers, prolonged P-R interval,
baseline heart rate below 60 beats per minute (6).
Hanss and co-authors reported that a high sympa-
thetic tone was associated with a decrease in blood
pressure, and analysis of heart rate variability be-
fore spinal anaesthesia can be recommended as a
potential noninvasive method for risk stratifica-
tion of hypotension (10). The degree of the effect
depends on the position of the patient’s body, the
type of surgery, the technique of anaesthesia.Severe
hypotension is associated with high risk in case of
advanced age, therefore the continuous spinal an-
aesthesia (CSA) is a well-established technique that
has been used successfully in this group of patients.
CSA is an effective technique in elderly patients
undergoing lower extremity surgery (3, 14). Imbel-
loni and co-workers found that the CSA technique
compared with the CSE block is safer for high-risk
patients with unstable haemodynamics because the
injected dose of a local anaesthetic is lower, it gives
better control of the level of blockade and shorter
duration of arterial hypotension (14).

CONCLUSIONS

Haemodynamic effects are frequent physiological
responses to central neural blockade caused by var-
ious mechanisms, but the most important reason
is decreased venous return, and both prevention

and treatment are aimed at preserving or restor-
ing adequate venous return. Consequently, correc-
tion of preoperative hypovolaemia, elevation of the
legs, intravenous fluid infusion are the first actions
which improve venous return and help to manage
hypotension and/ or bradycardia.
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HEMODINAMIKOS POKYCIAI CENTRINES
NERVU BLOKADOS METU

Santrauka
Hemodinamikos poky¢iai centrinés nervy blokados
metu yra svarbiausias fiziologinis atsakas. Sis straipsnis
sukoncentruotas j hipotenzijos, bradikardijos ir asisto-
lijos etiologija, kurig anesteziologas privalo suprasti ne-
priekaistingai, kad galéty sékmingai valdyti situacija pe-
rioperaciniu periodu. Pagrindinés $irdies ir kraujagysliy
poky¢iy priezastys yra Sirdies minutinio tario ir sistemi-
nio kraujagysliy pasiprie§inimo sumazéjimas, taip pat
su baroreceptoriais susije refleksai. Hipotenzija ir/ar
bradikardija dazniausiai baina trumpalaiké ir lengvai ko-
reguojama. Esant vyresnio amziaus pacienty, serganciy
ir kitomis ligomis, hipovolemijai, padidéjus katechola-
miny gamybai dél gausaus alkoholio vartojimo, hemo-
dinamikos pokyc¢iai iminiy bukliy metu yra daznesni
ir zenklesni, ir tai blogina iSeitis, todél hipovolemijos
korekcija prie§ operacijg yra svarbi. Perioperaciniu pe-
riodu taip pat svarbu laiku pastebéti, nustatyti bei atitin-
kamai koreguoti poky¢ius, atsiradusius atlikus centrine
nervy blokada. Operacijos metu turi bati stebimos gy-
vybinés funkcijos, o atsiradus sutrikimams butina laiku
atlikti adekvaty gydyma: pakelti apatines galtnes, taikyti
deguonies terapija, infuzine terapija, skiriant vazoakty-
vius ir anticholonerginius medikamentus.
Raktazodziai: hemodinamikos poky¢iai, centriné

nervy blokada, spinaliné anestezija, epidiiriné anestezija



