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Use of adrenaline as an adjunct to
local anesthetic agent. A cause of
concern for the anesthesiologist

Mobarak H. Ansari, MD, Annamma Abraham, DA.

drenaline is an endogenous catecholamine. It is
a sympathomimetic agent that has both α and β

adrenergic effects. Physicians mainly use it as a
bronchodilator, during cardiopulmonary resuscitation
and in the treatment of acute anaphylactic reactions.
We often use adrenaline in a concentration of 5
µgm/ml (1:200,000) to reduce blood flow and slow
the rate of absorption of the local anesthetic agent,
thus reducing the plasma concentration and
prolonging the duration of action.1 It has been
recognized for a long time that halothane and, to a
lesser extent, other volatile anesthetics sensitize
myocardium to the arrhythmogenic effects of
adrenaline. Sensitization is the interaction between
volatile anesthetics and catecholamines that leads to
reductions in the threshold for both atrial and
ventricular arrhythmias. Sequentially escalating
doses of adrenaline produce premature ventricular
contractions and sustained ventricular tachyarrhythmias
during halothane anesthesia. Pretreatment with
thiopentone attenuates halothane-adrenaline induced
arrhythmias, presumably via effects on the
atrioventricular node or the upper bundle of  His.
The doses of adrenaline required to produce
ventricular arrhythmias during desflurane or
sevoflurane anesthesia are similar to, but
significantly less than those observed during
administration of isoflurane and halothane.2

However, Katz and Katz3 made 3 suggestions for

translated to a better outcome in terms of shorter
ICU/hospital stay or hospital discharge.
Furthermore, the albumin used by the trials included
varied from 2-25% albumin concentration.
Although they calculated the total amount of
albumin received in grams, the question remains
whether it is the concentration of albumin
preparation used, the target serum albumin level or
the total grams of albumin received, that matters?
Albumin has been used for over 50 years for fluid
resuscitation in the ICU, despite the lack of any
adequately powered randomized clinical trials. As
yet, there is no evidence to support the widespread
use of albumin. There is no convincing data
justifying administration of albumin either for
treating hypovolemia or for correcting
hypoalbuminemia. Until convincing data pro
albumin is presented, injudicious use of albumin is
not to be recommended. Further trials are required
to form optimal fluid regimens, and indications.
That use of albumin in critically ill patients should
urgently be reviewed by the critical care
practitioner. It should not be used outside the
context of rigorously conducted randomized
controlled trials. 
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Table 1 - Cochrane Database Systematic Review result on albumin
use in critically ill patients from 32 trials (updated August
2004)*: 

Patients category

Hypovolemia
Burns
Hypoalbuminemia

Relative risk of death

1.01
2.4  
1.38

95% Confidence interval

0.92 - 1.1 
1.11 - 5.19
0.94 - 2.03

*The pooled relative risk of death with albumin administration 
was 1.04.

A

Albumin



adrenaline. However, clinical acumen and awareness
of the committed anesthesiologists will be the key in
prevention and finding an apt solution to this
seemingly insignificant yet, potentially hazardous
problem.
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clinical precautions that have stood the test of time.
1. We should only use solutions of adrenaline of
1:100,000-1:200,000. 2. The dose in adults should
not exceed 10 ml of 1:100,000 adrenaline in any
10-minute period. 3. The dose in adults should not
exceed 30 ml of 1:100,000 adrenaline in any given
60-minute period. The Ear Nose and Throat, Plastic,
Dental and Neurosurgeons mainly use adrenaline
mixed with lidocaine. Different studies have
revealed that ranges of hemodynamic changes occur
by the addition of adrenaline to either lidocaine or
normal saline (Table 1).4-6 

In a study conducted by Murthy and Rao5 among
5 groups, 4 groups of patients developed significant
hemodynamic changes irrespective of mixtures and
the concentrations of adrenaline used. Likewise, in
another study conducted by Phillips et al,6 among
the 4 groups, 2 of the study groups of patients
developed significant hypotension, unlike the
control groups when they mixed adrenaline with
lidocaine and normal saline. Moreover, in tumescent
anesthesia where the volume of the local anesthetic
mixed with adrenaline is relatively more, it poses a
greater threat to the development of potentially fatal
cardiovascular responses, as the likelihood of
exceeding the maximum dose of adrenaline
increases further.

These hemodynamic changes are typically
transient, and pretreatment with metoprolol (1 mg,
IV) has been effectively used to alleviate the
adverse cardiovascular responses to adrenaline
infiltration.7 Nonetheless, they may often be life
threatening.4-6 Currently in the literature, there is a
lack of reliable information on measures to prevent
or effectively counteract these adverse effects of

Table 1 - Studies showing potentially serious hemodynamic side effects of ADR when used as an adjuvant to LDC among patients undergoing
various surgical procedures. 

Pasternak et al4

Murthy and Rao5

Phillips et al6

2004
2001

1993

      LDC + ADR
5 Groups

LDC
 LDC + ADR
 LDC + ADR

N. saline + ADR     
N. saline + ADR     

4 Groups
LDC

 LDC + ADR
N.Saline

N. Saline + ADR     

--

LDC-0.5% (Control)
LDC-0.5%, ADR 1:200,000
LDC-0.5%, ADR 1:100,000
NaCl-0.9%, ADR 1:200,000
NaCl-0.9%, ADR 1:100,000

LDC-0.5% (Control)
LDC-0.5%, ADR 1:200,000

NaCl-0.9% (Control)
NaCl-0.9%, ADR 1:200,000

100
112
  20
  23
  24
  23
  22
  80

-
-
-
-

Arterial hypertension (58%)

No significant hemodynamic changes
Biphasic hypotension
Biphasic hypotension
Diastolic hypertension

Severe tachycardia

No significant hemodynamic changes
Hypotension (55%)

No significant hemodynamic changes
Hypotension (40%)

Author and reference Year Drug combination Composition No. of patients Side effects (%)

LDC - Lidocain, ADR - adrenaline, N. saline - normal saline, NaCl - sodium chloride

Adrenaline with local anesthetic

       
        www.smj.org.sa Saudi Med J 2005; Vol. 26 (11)   1825


