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Case Report of an Elderly Woman Who Presented 
with Hypothermia and an Electrocardiographic 
Finding of a J Wave
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 Patient: Female, 92-year-old
 Final Diagnosis:	 ECG	abnormalities	associated	with	hypothermia	•	sepsis
 Symptoms: Confusion
 Medication: —
 Clinical Procedure: —
 Specialty:	 Cardiology	•	General	and	Internal	Medicine

 Objective: Rare disease
 Background: This report is of a 92-year-old woman who presented with hypothermia and an electrocardiogram (ECG) find-

ing of a J wave, or Osborn wave. On ECG, the J wave had an elevation of the J point at the junction of the QRS 
complex and ST segment, which usually appears at a body temperature below 32°C.

 Case Report: A 92-year-old woman presented to our hospital with an altered mental status. On evaluation, the vital signs 
were significant for low temperature (34.7°C), and she looked dehydrated. An ECG was performed as a part 
of the initial assessment and displayed normal sinus rhythm with an elevation of the J point (Osborn wave). 
Empiric antibiotic coverage was initiated for possible sepsis, in addition to supportive measures including hy-
dration and passive external warming. By the next day, the patient’s hypothermia was resolved, with improve-
ment in her mental status, and a repeated ECG showed disappearance of the Osborn waves after appropriate 
warming.

 Conclusions: This case highlights the importance of recognizing the J wave, or Osborn wave, and distinguishing it from ST-
segment elevation seen in ischemic cardiac injury. Identification of the J wave is neither a specific finding nor 
predictive of patient outcome from hypothermia; however, an ECG should be performed in all patients with hy-
pothermia as it serves a pivotal role in preventing progression to ventricular arrhythmia by prompt interven-
tion and management.
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Background

The Osborn wave is an electrocardiogram (ECG) abnormali-
ty that can precede other arrhythmia associated with hypo-
thermia [1,2] and is defined as a deflection between the end 
of the QRS complex and the beginning of the ST segment 
(Figure 1) [3,4]. This clinical vignette highlights the valuable 
diagnostic and prognostic use of an ECG in hypothermia [5]. 
This report is of a 92-year-old woman who presented with hy-
pothermia and an ECG finding of a J wave, or Osborn wave.

Case Report

We present an interesting case of a 92-year-old woman who 
was transferred to our hospital with an altered mental status. 

The patient’s past medical history included hypertension, hy-
pothyroidism, and chronic kidney disease. Her temperature 
was 34.7°C, oxygen saturation was 99% on room air, pulse 
rate was 89 beats/min with a regular rhythm, and blood pres-
sure was 158/88 mm Hg. Initially, there was no clear reason 
for her low temperature. The patient was not alert or orient-
ed. She looked dehydrated based on skin turgor, secondary to 
decreased oral intake a couple of days before her presenta-
tion. An ECG was performed as a part of the initial assessment 
and showed Osborn waves after the QRS complex (Figure 2). 
Laboratory testing revealed mild leukocytosis, acute kidney in-
jury with an anion gap metabolic acidosis, and mildly elevat-
ed level of the cardiac enzyme troponin (60 ng/L; institutional 
reference range, 0-30 ng/L). Electrolytes were within the ref-
erence range. The brain computed tomography scan was un-
remarkable. The patient was admitted under medicine ser-
vice for further management. Blood and urine cultures had no 
growth after monitoring for 72 h, which may have been due to 
the patient being given an antibiotic at an outside facility be-
fore she was transferred. The chest X-ray was unremarkable. 
A second ECG was performed, and it showed no change, with 
persistence of camel-hump waves between the QRS complex 
and T wave. The echocardiogram showed an ejection fraction 
of 55% without wall motion abnormalities, which lowered con-
cerned for takotsubo cardiomyopathy. She was placed on te-
lemetry for cardiac monitoring, and it did not reveal any other 
abnormalities. Empiric antibiotic coverage was started for pos-
sible sepsis, in addition to supportive measures including hy-
dration, passive external warming, and continuous monitoring. 
By the next day, the patient’s hypothermia was resolved and 
her mental status was improved. The troponin level peaked at 
230 ng/L then trended down to 104 ng/L, and a repeated ECG 
showed the disappearance of the Osborn waves after appro-
priate warming (Figure 3). The troponin elevation could have 
been related to non-ST-elevation myocardial infarction type 2, 
secondary to the possible ongoing sepsis, especially since the 

Figure 1.  Osborn wave. Source: Chavez LO, Leon M, Einav S, 
Varon J, Editor’s Choice – Inside the cold heart: A 
review of therapeutic hypothermia cardioprotection. 
Eur Heart J Acute Cardiovasc Care. 2017;6(2):130-41, 
used with permission from Oxford University Press for 
the European Society of Cardiology.
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Figure 2.  A 12-lead electrocardiogram obtained at core temperature of 34.7°C. Sinus rhythm with Osborn wave, an extra deflection at 
end of QRS complex on the lead III (arrow).
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patient’s clinical picture and ECG abnormality improved after 
the initiation of a broad spectrum antibiotic. This patient’s hy-
pothermia was also most likely related to ongoing sepsis. She 
was discharged to a skilled nursing facility after returning to 
her regular baseline.

Discussion

This case highlights the importance of recognizing the J wave, 
or Osborn wave, and distinguishing it from the ST-segment 
elevation seen in ischemic cardiac injury. Hypothermia is de-
fined as a core temperature below 35°C [1]. The ECG findings 
in the setting of hypothermia includes sinus bradycardia, QT 
prolongation “prolonged repolarization”, QRS widening, and 
Osborn waves, which are also known as J waves, camel-hump 
waves, and hypothermic waves [2]. Our patient had no oth-
er EKG findings than J waves. Osborn waves can be seen dif-
fusely on the ECG but are more commonly recognized in the 
inferior limb leads and precordial leads [3]. The incidence of 
Osborn waves in hypothermia is reported to be 80% [4]. Our 
patient had the classic Osborn wave, which is a deflection be-
tween the end of the QRS complex and the beginning of the 
ST segment [5]. Other cases associated with Osborn waves in-
clude acute myocardial ischemia [6], hypercalcemia [7], takot-
subo cardiomyopathy [8], left ventricular hypertrophy due to 
hypertension [9], and Brugada syndrome [10]. One study on 
acute coronary syndrome showed that the presence of Osborn 
waves in the patients was correlated with a higher incidence 
of ventricular fibrillation and cardiac arrest [11]. Our patient’s 
finding was not significant for any of the conditions reported 
in the cases above. It is hypothesized that the hypothermia-
induced J wave is secondary to a prominent action potential 
notch in the epicardium because the epicardium has a large 
outward potassium current [12]. Hypothermia can cause re-
nal tubular dysfunction and intracellular shift, which can lead 
to electrolyte abnormalities [13].

Treatment of hypothermia ranges from noninvasive passive ex-
ternal warming to advanced active warming techniques, such 
as extracorporeal life support, which has been shown to re-
duce mortality in severe hypothermia with circulatory insta-
bility [14-16]. Clinicians should be aware of the rare but fatal 
ECG findings in hypothermia, and our clinical vignette high-
lights the importance and significance of the ECG in hypother-
mia. ECG is a quick, noninvasive preliminary test that should 
be performed in all patients with hypothermia, and it serves a 
pivotal role in preventing progression to ventricular arrhythmia. 
Continuous monitoring of the patient’s ECG and electrolytes 
while treating secondary causes of hypothermia is required. 
Our patient’s case was managed, and she was discharged to 
a skilled nursing facility in a stable condition. Her ECG abnor-
mality was resolved at the time of discharge.

Conclusions

The Osborn wave is an ECG abnormality that can precede oth-
er arrhythmia associated with hypothermia. This case high-
lights the importance of recognizing the J wave, or Osborn 
wave, and distinguishing it from ST elevation seen in ischemic 
cardiac injury. Identification of the J wave is neither a specific 
finding nor a prediction of patient outcome from hypothermia. 
Continuous monitoring of the patient’s ECG and electrolytes 
while treating secondary causes of hypothermia is required.
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Figure 3.  A 12-lead electrocardiogram obtained later, after the patient’s temperature improved to 36.6°C, with disappearance of the 
extra deflation at the end of the QRS (Osborn wave).
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