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Abstract

)

The Osborn wave which is also known as the J wave in electrocardiogram (ECG) is most commonly detected in the cases with hypothermia. Furthermore,
this wave may develop as secondary to many conditions such as hypercalcemia, hypoglycemia, brain damage, ischemic heart disease. The Osborn wave

disappears when the underlying cause is recovered. As is known, alcohol is a substance made of ethyl alcohol which may cause severe cardiac problems
such as cardiomyopathy, cardiac arrhythmia and cardiac arrest In the present case report, we wanted to address the association of a typical Osborn wave
with high blood level of alcohol by presenting two cases whom Osborn wave was detected after cardiac arrest and hypothermia developed secondary to
high alcohol level in the blood; and discuss the association between Osborn wave and high blood levels of alcohol.
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Introduction

The Osborn wave is a dome- or hump-shaped deflexion
appeared on RST junction (J point) in ECG'. The J waves
(Osborn waves) were first identified by Dr. Osborn®. The
Osborn wave was identified with many different denomi-
nations such as camel-hump sign, late delta wave, hathook
junction, hypothermic wave, J point wave, K wave, H wave
and current of injury. Although there is not any definite im-
pression about terminology of the aforesaid wave, the most
common denomination recently is the Osborn wave or J
wave!. The Osborn waves are commonly observed in case of
hypothermia. Progressive decreases in the pulse and cardiac
output occur in extended moderate hypothermia (28-32°C)
whereas increases in atrial and ventricular arrhythmias as
well as the Osborn waves are detected in ECG®. However,
Osborn waves were also reported in case of hypercalcemia,
sepsis, neuroleptic drug use, hypoglycemia, diabetic ketoac-
idosis, brain damage, cardiac arrest, Chagas disease, isch-
emic heart disease, cardiopulmonary arrest developed sec-
ondary to over-sedation and Brugada syndrome*.

Alcohol is widely used in chemistry, industry and medi-
cine. This compound consists of carbon, hydrogen and oxy-
gen. The most well known alcohol is the ethyl alcohol as it
is the essential ingredient of alcohol beverages®. The risk for
ischemic heart disease and myocardial infarction increases
in the individuals who intake alcohol. Alcohol may increase
the blood pressure and cause cardiac failure. Severe cardiac

problems such as cardiomyopathy, cardiac arrhythmias and
sudden death may develop due to alcohol use®.

The aim of the present case report was to focus onto the
association between appearance of typical Osborn wave de-
tected in ECG and high blood levels of alcohol via a pa-
tient who referred to our ER twice due to cardiac arrest and
hypothermia developed as secondary to high alcohol levels
detected in the blood and developed Osborn waves and dis-
appearance of the waves by treatment through typical ECG
images.

The Case

A 51-year old male individual who was severely drunk was
taken to ER by 112 team. It was learned that the patient was
chronically alcoholic based on the information obtained from
the relatives and 112 team. The first assessment of the pa-
tient was as follows; overall status was good; GCS: 15; the
patient was conscious but disoriented due to alcohol. Vital
signs; blood pressure: 110/60 mmHg, pulse: 82/min; respi-
ration count: 22/min; body temperature: 36.3°C and SpO2:
95%. Blood glucose measured from the finger tip blood was
110 mg/dl. Physical examination was normal. Since the pa-
tient was disoriented, neurological examination could not be
performed. The patient had not any significant motor deficit
as much as assessed. Laboratory tests were ordered. Cardio-
pulmonary arrest developed during monitoring under med-
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ical observation; therefore, resuscitation was started. The
patient was intubated; and the cardiac pulse returned after a
5-minute of CPR performance. Vital signs after the CPR; BP:
70/50 mmHg, Pulse: 55/min, RC: intubated; body tempera-
ture: 36.4°C; Sp0O2: 98%. The Osborn waves were observed
in the ECG (Figure 1). Cerebral tomography was ordered for
further tests and diagnosis. Laboratory tests were normal ex-
cept the blood alcohol level of 211 mg/dl (normal range: <10
mg/dl). There was not any intracranial pathology in the cere-
bral tomography of the patient. Cardiology department was
consulted for any cardiac pathology. Any cardiac pathology
was not considered primarily. No pathology was detected in
laboratory analyses during monitoring period. Final blood al-
cohol level was detected as 118 mg/dl. In line with this find-
ing, there were gradually decreasing Osborn waves in ECG
series of the patient (Figure 2). After a monitoring period
for 12 hours in the ER, the patient was referred to intensive
care unit. The patient was extubated at 36th hour in the ICU,
laboratory tests were normal and ECG was at normal sinus
rhythm without any Osborn waves; discharge was planned
after a monitoring period of 48 hours without any symptoms.

The 51-year old male patient whom emergency service
team told he was severely drunk and his clothes were wet
was taken to our ER approximately 5 days later. First as-
sessment revealed a well overall status as well as somno-
lence; GCS was detected 14. All clothes of the patient was
wet and cold. Vital signs; blood pressure: 130/90 mmHg,
pulse: 78/min; respiration count: 20/min; body temperature:
immeasurably low and SpO2: 96%. Blood glucose mea-
sured from the finger tip blood was 106 mg/dl. All clothes
of the patient were taken off and he was observed. There
was not any abnormal finding in the physical examination
of the patient except cold skin. Neurological examination
could not be performed since the patient has somnolence.
The patient had not any significant motor deficit as much as
evaluated. There was not any additional pathology detected
in the ECG except the Osborn waves (Figure 3). Depend-
ing on the aforesaid findings, heating protocol was started
since hypothermia was considered. Intravenous infusion of
0.9% physiological saline which was heated up to 40°C was
started. All clothes of the cases were taken off and he was
covered with blankets. Electric heaters were placed around
the case. A foley catheter was inserted and irrigation was
performed with heated water. Heated moist O2 was admin-
istrated. Samples were collected and referred for laboratory
tests. The body temperature was measured as 35°C through
a digital thermometer approximately 2 hours later. The body
temperature was detected as 35.7°C at 4th hour of monitor-
ing. The control ECG revealed that the Osborn waves dis-
appeared and the rhythm returned to normal sinus rhythm.
There was not any significant pathology except alcohol level
of 411 mg/dl (Normal range: <10 mg/dl). Since the tests and
treatment process revealed no pathology during a monitor-
ing period of 24 hours, the patient was discharged.

Discussion

The Osborn waves are commonly observed in case of hypo-
thermia. However, Osborn waves were also reported in case
of hypercalcemia, sepsis, neuroleptic drug use, hypogly-
cemia, diabetic ketoacidosis, brain damage, cardiac arrest,
Chagas disease, ischemic heart disease, cardiopulmonary
arrest developed secondary to over-sedation and Brugada
syndrome®. In the present case, the cause of Osborn waves
which were reported in the literature was cardiac arrest for
the first referral; and the second cause was hypothermia; the
blood level of alcohol was detected at very high levels than
normal limits.

The effects of alcohol use on cardiovascular system in-
clude high blood pressure and cardiac failure. Cardiomiyopa-
thy, cardiac arrhythmias and sudden death may appear due to
alcohol intake’. In the present case, cardiopulmonary arrest
developed because of possible increase in the blood alcohol
level and a considerably short cardiopulmonary resuscitation
was performed (approximately 5 minutes). There was not
any cardiac pathology detected in cardiac evaluation of the
patient. However, the Osborn waves in the ECG of the pa-
tient may be assumed as secondary to the cardiac arrest. Sec-
ond referral was because of development of hypothermia due
to possible exposure to a cold environment for a long period
in an unconscious state because of high levels of alcohol and
the Osborn waves might have developed due to this.

The Osborn waves are temporary findings; therefore,
the osborn pattern in ECG disappears when the underlying
cause is treated such as return of body temperature to nor-
mal level in hypothermic patients”. The present case had
not any pathology and a condition that may cause osborn
wave (i.e. hypothermia, cerebral cardiac pathology) in the
first referral except high alcohol levels in the blood (211 mg/
dl); and the osborn wave pattern gradually decreased and
disappeared in line with the decrease in blood level of al-
cohol during monitoring. Hypothermia and elevation of the
blood alcohol level (411 mg/dl) were detected in the second
referral; the osborn waves again disappeared in the ECG by
rapid heating and decrease of the alcohol level in the blood.
The two conditions mentioned above were considered to be
related with high alcohol level in the blood.

Consequently, detection of the osborn wave would be an
important indicator for emergency medicine physicians to
investigate the possible causes as well as plan the treatment
earlier. We believe that the high blood levels of alcohol that
we detected during each referral of the present case is a pre-
dictor for possible pathological conditions that may cause
the osborn wave in ECG and this would serves as a warn-
ing for emergency medicine physicians for close monitoring
and treatment of the patients.
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Figure 1: The Osborn waves were observed in the admitted ECG.

Figure 2: ECG demonstrating progressive Osborn wave reso-
lution.

Figure 2: ECG demonstrating progressive Osborn wave resolution.

References

1.

Gussak |, Bjerregaard P, Egan TM, Chaitman BR: ECG phenom-
enon called the J wave: history, pathophysiology, and clinical
significance. J Electrocardiol 1995;28:49-58.

Osborn JJ. Experimental hypothermia; respiratory and blood
pH changes in relation to cardiac function. Am J Physiol
1953;175:389-98.

Siniorakis E, Arvanitakis S, Roulia G, Voutas P, Karidis C. Myo-
cardial damage after prolonged accidental hypothermia: a
case report. J Med Case Rep. 2009;3:8459.

. Wijnandts

4. Maruyama M, Atarashi H, Ino T, KishidaH. Osborn waves asso-

ciated with ventricular fibrillation in a patient with vasospas-
tic angina. J Cardiovasc Electrophysiol 2002;13:486-9.
Randall CB. Disposition of toxic drugs and chemicals in man. 7th
ed. Foster City (CA): biomedical Publications; 2004. p.411-13.

. American Heart Association (2014) Alcohol and Heart Health

AHA Recommendation The web site: hhtp//www.heart.org.
PR., JAP Van der Sloot, WK Lagrand. “Osborn

waves in hypothermia. Case report and clinical images!
Netherlands journal of critical care 14 (2010):111-112.






