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Abstract. Our aim is to report the consequences of epinephrine toxicity leading to cardiac failure in a child and the successful
management with dopamine and milrinone. A previously healthy 13-year-old girl undergoing a left tympanomastoidectomy
was inadvertently administered 10 mL of 1:1000 epinephrine subcutaneously (0.175 mg/kg) on the left post auricular
region in lieu of lidocaine. She developed sudden supraventricular tachycardia, hypertension and flash pulmonary edema.
She was initially treated with propofol, nitrogycerin and increased peak end-expiratory pressure. Within 4 h, she remained
tachycardic, but was hypotensive with an increased central venous pressure. Electrocardiogram and echocardiogram inves-
tigations showed ST changes indicative of myocardial ischemia and globally reduced function, respectively. Dopamine infu-
sion was administered, together with milrinone, resulting in a gradual improvement of cardiac function within 3 days. She
was transitioned to enalapril and discharged home. This case highlights the clinical features of high dose epinephrine toxicity
secondary to iatrogenic subcutaneous overdose followed by hypotension and pulmonary edema as a possible late effect of
epinephrine and the successful management of secondary cardiac failure with administration of dopamine, milrinone and
enalapril.
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1. Introduction

Epinephrine is an important drug used in the treat-
ment of cardiac arrest, bradycardia, hypotension, ana-
phylactic reactions and bronchospasm. It acts on both
alpha and beta-adrenergic receptors to exert inotropic

and chronotropic effect on the heart. In the pediatric
population, high dose epinephrine (0.1 mg/kg or
greater) can lead to a biphasic reaction of tachyar-
rythmias, hypertension, pulmonary edema followed
by hypotension and rarely myocardial ischemia
[1,2]. There are several reports indicating accidental
administration of epinephrine in pediatric patients,
however the majority of these cases epinephrine were
given intravenously [3,4]. We report a pediatric
patient who received high dose epinephrine subcuta-
neously requiring resuscitation and intensive care
therapy.
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2. Case report

In a peripheral hospital, a previously healthy 13-year-
old girl (weight: 57 kg and height: 163 cm) with an
unremarkable past medical history or family history,
underwent a left tympanomastoidectomy for left chronic
ear disease and a cholesteatoma. During the operation,
she was inadvertently administered 10 mL of 1:1000
epinephrines subcutaneously (0.175 mg/kg) on the left
post auricular region in lieu of lidocaine. This dosage
represents 17 times the normal recommended dose for
subcutaneous epinephrine in the intact circulation (i.e.
anaphylaxis). The operation was halted when the patient
developed supraventricular tachycardia with a heart rate
of 160 beats per min and hypertension of 240/140mmHg.
Anesthetic medications including proprofol and fentanyl
were increased and carotid massage was attempted
with no effect. A nitroglycerin patch was placed immedi-
ately, followed by the initiation of a nitroglycerin infusion
(2 μg/min). Flash pulmonary edema occurred with
700 mL of frothy blood tinged fluid suctioned from
the endotracheal tube. The patient was then transferred
from a peripheral hospital to our pediatric critical care
unit (PCCU).
At arrival to our PCCU 4 h later, she was intubated and

ventilated (oxygen saturation 96% with fraction of
inspired oxygen 0.85), she was hypotensive with a blood
pressure (BP) of 80/40 mmHg and she had sinus tachy-
cardia with a heart rate of 150 beats per min. Her first
gas (capillary) showed a pH 7.11, partial pressures of car-
bon dioxide 61 Torr (8.13 kPa), bicarbonate 19 mmol/L
and base excess −11.9 mmol/L. Her troponin-T and
lactate levels were elevated at 0.58 µg/L (normal
<0.03 µg/L) and 5.0 mmol/L (normal <2.4 mmol/L)
respectively. Her PCCU admission chest X-ray was
consistent with pulmonary edema (Fig. 1.A1). The ven-
tilation mode was Synchronized Intermittent Mandatory
Ventilation with Pressure-Regulated Volume Control
and a positive end-expiratory pressure of 10 cmH2O.
As she clinically improved, we reduced the fraction of
inspired oxygen to 0.40 and positive end-expiratory
pressure to 5 in the following 2 days. Shortly before
extubation on day 3, the ventilation mode was weaned
to pressure support ventilation. She was started on mor-
phine infusion (10 μg/kg/h) and this weaned off after
2 days. A PCCU admission electrocardiogram showed
ST depression in leads V3 and V4 (Fig. 1.A2). The
initial echocardiogram (ECHO; Fig. 1.A3) revealed
globally reduced left ventricular pump function with
an ejection fraction (EF) of 41%. Hemodynamic resusci-
tation included 20 mL/kg intravenous bolus of isotonic

saline without any effects on arterial pressure, but the
central venous pressure increased to 20 mmHg. The
nitroglycerin patch was removed and nitroglycerin
infusion was discontinued. Dopamine was started at
3 μg/kg/min but rapidly titrated to 12 μg/kg/min in order
to maintain systolic BP of greater than 85 mmHg.
Milrinone was then started at 0.5 μg/kg/min. After 2 days,
dopamine was discontinued. On the 3rd day, milrinone
was discontinued, followed by introduction of angioten-
sin-converting-enzyme (ACE) inhibitor, enalapril. Her
chest X-ray showed resolution of the pulmonary edema
(Fig. 1.B1). Her electrocardiogram changes resolved by
day 3 (Fig. 1.B2) and her troponin-T level trended to
normal by day 5. Cardiac status improved with central
venous pressure of 10 mmHg, heart rate of 115 beats per
min, BP of 90/60 mmHg and the EF on ECHO increased
from the initial 41% to 63% (Fig. 1.B3). She was even-
tually extubated on day 3. On day 5, she was transferred
from the PCCU to the general hospital ward and
discharged home on day 8.

3. Discussion

In our case, we describe the toxic effects of high-dose
subcutaneous epinephrine on a previously healthy ado-
lescent female. The clinical presentation first included
tachyarrhythmia, hypertension and pulmonary edema,
followed by severe hypotension, elevated troponin
I, and global hypokinesia of the left ventricle with
decreased EF.

There are several case reports of accidental adminis-
tration of epinephrine in pediatric patients; however,
epinephrine was given intravenously in the majority of
these cases [1–5]. Only two cases in the literature
describe epinephrine overdoes given subcutaneously.
In these latter cases, both pediatric patients (14-year-
old female and a 5-year-old male) presented with
tachyarrhythmia and ST-segment depression [1,2].
However, neither of these cases aggravated to severe
hypotension requiring inotropic support. The more severe
effects on our patient were likely dose-dependent. In
addition, the nitroglycerine treatment may have transi-
ently contributed to the severe hypotension on PCCU
admission. Cases of nitroglycerine treatment in acute
myocardial infarction have reported serve systemic arter-
ial hypotension as a consequence of decreased left ventri-
cle filling pressure [6].

The symptoms observed following the Epinephrine
overdose are consistentwith previous cases. Epinephrine,
when used at a high dose, results in beta-adrenergic
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stimulation affecting diastolic function negatively [7].
Increased myocardial oxygen demand and decreased
oxygen supply may lead to myocardial ischemia as
noted in our patient. The initial systemic hypertension
causes increased left ventricular filling pressure thereby
increasing the pulmonary capillary pressure [7–9]. This
increase impairs the endothelium and basement mem-
brane, and subsequent extravasation of fluid, protein
and red blood cells from pulmonary vasculature into

the interstitial and alveolar space resulting in pulmonary
edema [7]. As epinephrine level begins to decrease,
arterial vasodilation and subsequent hypotension ensue.
Left ventricular dysfunction, as a consequence of
increase in afterload and ischemia, contributes to the
hypotension as observed in our patient.

This case reports the combined use of dopamine
and milrinone in treating the left ventricular dysfunc-
tion and severe hypotension. Dopamine at doses of

V1 V4

V2 V5

V3 V6

V1 V4

V2 V5

V3 V6

(A1)

(A2)

(A3)

(B2)

(B3)

(B1)

Fig. 1. A) Investigations on the reported patient obtained shortly after presentation. A chest radiograph illustrating a normal cardiac silhouette
with severe pulmonary edema (A1). An electrocardiography (A2) demonstrating acute ischemia. Note the significant ST depression in leads V3
and V4. An M-mode echocardiography of the left ventricle in the para-sternal long axis (A3) showing global reduction of left ventricle pump
function (ejection fraction 41%). B) Day 3 investigations on the reported patient obtained shortly after presentation. A chest radiograph
illustrating a normal cardiac silhouette and significant improving of pulmonary edema (B1). Normal electrocardiography (B2) showing
resolution of ST depression in leads V3 and V4. An M-mode echocardiography of the left ventricle in the para-sternal long axis (B3)
showing normal pump function on left ventricle (ejection fraction 63%).
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10–15 μg/kg/min exert more alpha receptor stimulation
leading to vasoconstriction, thereby improving cardiac
contractility thereby increasing cardiac output. How-
ever, increase of systemic vascular resistance needed
to be offset by the vasodilating effects of milrinone.
Milrinone acts through selective inhibition of phos-

phodiesterase III, leading to elevation of intracellular
adenosine 3’,5’-cyclic monophosphate level. By acting
on peripheral phosphodiesterase, it decreases systemic
vascular resistance, resulting in decreased left ventricu-
lar afterload and filling pressure. It also has a direct
action on the heart, increasing cardiac contractility
[10]. In addition, milrinone contributes to left ventricu-
lar relaxation, increased filling time and decreased cor-
onary resistance, thereby improving cardiac output and
perfusion [11]. Since milrinone’s effects are indepen-
dent of adrenergic stimulation, it is a favorable choice
for treatment.
Interestingly, milrinone has been shown in a rando-

mized controlled trial in the pediatric population to
reduce the risk of low cardiac output syndrome in
post-operative congenital heart repair [12]. However,
to date, there has not been any randomized controlled
trial in the pediatric population with milrinone as treat-
ment of cardiogenic pulmonary edema. In fact, lung
compliance improves with milrinone use in the adult
population receiving mechanical ventilation for cardio-
genic pulmonary edema [13]. In an experimental study
of animal models, milrinone has been found to attenuate
post resuscitation myocardial dysfunction [11].
The positive effect of combined high dose dopamine

and milrinone with respect to cardiac function, and
changes in heart rate and mean arterial pressure has
already been reported in adult patients [14]. In addition,
in a study on newborn hypoxic-re-oxygenated piglets,
systemic hemodynamics was improved when milrinone
was added to dopamine [15]. Here we report the use of
this combination in the second phase of epinephrine
toxicity where left ventricular dysfunction leads to
severe hypotension. Following the patients treatment
with dopamine and milrinone infusions, the ECHO
showed improved cardiac function with an EF of 63%.
Oral administration of ACE inhibitor (enalapril) was
started during milrinone weaning. It is well known that
ACE inhibitors have beneficial effects in heart failure
by not only hemodynamic actions, but also from the pre-
vention of harmful myocardial and vascular remodeling
initiated by the renin-angiotensin-aldosterone system
[16,17]. The patient’s EF further increased to 75% fol-
lowing 2.5 mo on enalapril.

Our case highlights the clinical features of high dose
epinephrine toxicity secondary to iatrogenic subcuta-
neous overdose followed by hypotension and pulmon-
ary edema as a possible late effect of epinephrine.
However, our case may have been confounded by the
initial treatment with nitroglycerin and its possible con-
tribution to the subsequent hypotension.
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