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78-year-old woman was trans-

ferred to our emergency depart-

ment in a comatose state. The
paramedics of the ambulance service re-
ported that the patient’s sister found her
lying unconscious on the floor of her
apartment, with several injuries all over
her body. At initial evaluation, the patient
had non-reactive dilated pupils and was
pulseless with sinus bradycardia at about
30 beats per minute on the surface elec-
trocardiogram (ECG) (Figure 1). An ad-
vanced cardiac life-support algorithm con-
cerning pulseless electrical activity was
promptly instituted, according to the Eu-
ropean Resuscitation Council guidelines,’
including endotracheal intubation and in-
travenous administration of two consec-
utive doses of 1 mg of adrenaline. After
10 minutes of continuous resuscitation
maneuvers, return of spontaneous circu-
lation was achieved and the new 12-lead
ECG manifested an irregular wide com-
plex rhythm with a notch in the descend-
ing limb of the QRS resembling atypical
ST-segment elevation (Figure 2).

On admission to the intensive care
unit a few minutes later, the patient re-
mained acidemic (pH: 7.05) with promi-
nent hyperkalemia (K* 8.1 mEq/L), al-
though remarkably the ST-segment ele-
vations began to recede (Figure 3). Mus-
cle rigidity along with cold skin suggested
severe hypothermia that was confirmed
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by a rectal temperature measurement of
27.2°C. Based on the above physical find-
ings, a careful reevaluation of the initial
and final ECG revealed the presence of
Osborn waves (Figures 1 & 3). A bedside
echocardiography evaluation revealed a
severely depressed ejection fraction, es-
timated at 20%, with no evident valvular
disease or pericardial fluid.

Despite intensive core rewarming us-
ing large volumes (200 mL/h) of intrave-
nous normal saline 0.9% warmed to 40°C,
as well as administration of heated hu-
midified oxygen, the patient expired from
multiorgan failure and intractable cardio-
genic shock four hours after admission.

In the meantime, the police investi-
gation discovered that the patient was as-
saulted and injured by a burglar in her
home and had remained unassisted for
approximately 48 hours in a cold environ-
ment.

Discussion

To our knowledge this is the first case re-
port to demonstrate the transient ECG ef-
fects associated with adrenaline infusion
during resuscitation in an acidemic patient
with severe hypothermia before appropri-
ate rewarming.

Detecting life in severely hypother-
mic subjects with a core temperature be-
low 30°C can be problematic in cases
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Figure 1. ECG showing sinus bradycardia with Osborn waves in
leads II, III (black arrows).
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Rhythm (1) 10 mm/mV

Figure 2. ECG showing atypical ST-segment elevations after
adrenaline infusion in leads II, IIT (black arrows).

where information about the patient’s history is not
available. These patients are usually unresponsive
and motionless, with loss of deep tendon, skin and
pupillary reflexes. In addition, blood pressure, pulse
and respiration become practically undetectable.?
The presence of electrical activity on the initial ECG
in conjunction with the above mentioned character-
istics may be falsely interpreted as pulseless electri-
cal activity. This was the case in our patient, which
prompted first contact medical personnel to initiate
cardiopulmonary resuscitation despite severe hypo-
thermia.

The ECG changes in our patient during the resus-
citation procedure are rather interesting, and might
mislead a physician engaged in such a case. ECG
manifestations of hypothermia include prolonged PR
and QT intervals, sinus bradycardia, atrial and ven-
tricular dysrhythmias, and shivering artifacts (mus-

60 ® HJC (Hellenic Journal of Cardiology)

AVF | : ’ |

— mtw ‘~\.‘ ”‘"M‘.".’\—-‘J.'-__“—
vi

— u-r"\"._l.".\.—o -,v—"\—1 .J/.\—-’ _n'ﬂb_

V2
— ’\_, o -\_- - \_lv ;;—"\_' - ;\3._
V3 n

—— . \-v‘v: _4’| l\.‘ !& » k}’ \.‘ 'k-‘ ‘_ » \‘-—

|

V4

— i FL‘ -‘—-ik_.—‘"\i—»—j\“—

V5 , o '

= "-""',-—I"’—‘.%«‘\—_.—'L—-.——:'\—es—-—
v | ' L =
-‘-\h—ﬂ"—o'\—r"h_—' R.—o\'\-——-——t.\—»,—

Rhythm (Ill) 10 mm/mV

Figure 3. ECG showing sinus rhythm with Osborn waves after the
disappearance of the adrenaline systemic effect in leads II, 111, V,,
Vs (black arrows).

cular tremor), which were all prominent in our case.’

However a closer look could reveal several other ob-
servations, such as the fact that initially, although the
patient was severely hyperkalemic and in an acidosis
state, no manifestations of peaked T waves or widen-
ing of the QRS complex are evident, whereas prom-
inent Osborn waves confirm the finding observed
in previous case series that hypothermia can cause
blunting of the expected ECG manifestations of hy-
perkalemia.* This interaction is inverted after adrena-
line infusion, when a wide QRS complex tachycardia
is evident. This tachycardia may be the result of the
synergistic action of adrenaline and hyperkalemia,
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which both prolong the QT interval, resulting in a si-
nusoidal ECG.

The unique aspect in our patient is the fact that,
even when tachycardia was observed, the slow upright
deflection between the end of QRS and the beginning
of the ST segment was still apparent, indicating that
the Osborn sign of hypothermia does not recede even
in this condition. This is a valuable observation, since
practitioners in the emergency department, consider-
ing the differential diagnosis for a patient with an in-
complete medical history, could be misled into con-
cluding that it is either ST-elevation myocardial in-
farction or an automatic ventricular tachycardia due
to adrenaline infusion.

As the annual incidence of deaths resulting
from hypothermia-related conditions is estimated at
4/1,000,000 in the United States including rural ar-
eas,’ the above mentioned medical condition remains
a challenging diagnosis. Emergency department phy-

sicians should remain “cold-blooded” and interpret
the ECG findings in the context of the patient’s histo-
ry and clinical examination, so as to treat patients op-
timally, including the “cold-hearted” ones.
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