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Case report
Olgu sunumu

A case of acute renal failure requiring emergency hemodialysis due to
hypothermia-associated rhabdomyolysis
Hipotermi ilişkili rabdomiyoliz nedeniyle acil hemodiyaliz ihtiyacı gelişen akut böbrek yetmezliği olgusu
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Abstract
Hypothermia is described as a decrease in body temperature below 35 °C. Although the body reacts neuroendocrinally,
behaviourally, and cardiovascularly against sudden changes in temperature, uncontrolled hypothermia can lead to severe
complications such as rhabdomyolysis, acute renal failure, coma, coagulopathy, malignant cardiac arrhythmia, and cardiac
collapse. Herein, we aimed to emphasize hypothermia, its serious complications such as rhabdomyolysis and related acute
kidney injury in a 60-year-old male patient exposed to environmental cold.
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Öz
Hipotermi vücut iç sıcaklığının 35 °C’nin altına düşmesi olarak tanımlanmaktadır. Çevredeki ani ısı değişimlerine karşı vücut
nöroendokrinal, davranışsal ve kardiovasküler olarak tepki göstermekle birlikte kontrol altına alınamayan hipotermi
rabdomiyoliz, akut böbrek yetmezliği, koma, koagülopati, malign kardiyak aritmi, kardiyak kollaps vb. ciddi komplikasyonlara
neden olabilmektedir. Bu olgu sunumu ile soğuğa maruz kalan altmış yaşındaki erkek hastada gelişen hipotermi ve
hipoterminin potansiyel komplikasyonlarına vurgu yapılmak istenmiştir.
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Introduction
Hypothermia occurs when the internal body temperature drops below 35 degrees [1-3].
According to the standard classification, hypothermia is classified as mild, moderate, and
severe according to body core temperature being between 32-35 °C, 28-32 °C and <28 °C,
respectively [4,5]. Although the body reacts neuroendocrinally, behaviorally, and
cardiovascularly against sudden changes in temperature, uncontrolled hypothermia can lead to
severe complications such as rhabdomyolysis, acute renal failure, coma, coagulopathy,
malignant cardiac arrhythmia, and cardiac collapse. To date, several cases of acute renal failure
requiring emergency hemodialysis after hypothermia due to rhabdomyolysis have been
reported in the literature. In this respect, our case is remarkable.
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Case presentation
A 60-year-old male patient with a history of chronic
renal failure and a psychiatric problem (psychotic disorder
without treatment) was transported to our emergency department
by the 112 emergency team. We determined that the patient lived
alone. After a fire, the patient, who had no protective clothing on
him, was found semi-unconscious by the locals about 6 hours
later. On the day of the incident, the weather in Giresun, a
coastal province in Turkey that borders the Black Sea, was very
cloudy, the coastal areas were rainy, the heights of the inner parts
were snowy, and the highest temperature was 8 °C. The patient's
general condition was poor when he was admitted to the
emergency department. Glasgow coma scale value (GCS) of the
patient was 14 (E4M6V4). The vital signs were as follows:
Blood pressure: 110/70 mm-Hg, Heart Rate: 41 beats per minute
(bpm), respiratory rate: 16 /minute, fever: 33.2 °C and finger
blood glucose: 150 mg/dl. On neurological examination, he was
confused, and his in-depth tendon reflex examination was
hypoactive. In other systemic examinations, respiratory sounds
were mildly coarse, heart sounds were (S1 + S2 +) rhythmic and
bradycardic, and abdominal examination was normal. The
patient had dry and hard skin, stiffness in body muscles, and
severe sensitivity to touch after prolonged exposure to cold. No
tremor was detected. There was mild cyanosis, bruising, and
severe pain in bilateral foot and toes, more prominent in the first
and second fingers of the right foot.
In the pre-hospital period, the body temperature was not
measured, and the patient was given passive external heating
with the help of heat bags and blankets by 112. During
hospitalization, the patient was provided active external heating
with a forced-air warming system through the blanket and
minimally invasive heating with intravenous fluid support heated
to 40-42 °C and bladder lavage. The patient's body core
temperature increased to 36.2 °C within 30 minutes after heating
supports.

Figure 1: The patient’s ECG at admission time to the emergency department,
Electrocardiography (ECG) revealed sinus bradycardia (41 bpm) and peaked T waves (black
arrows) more prominent in anterior leads (V2 - V5)

Electrocardiography (ECG) revealed sinus bradycardia
(41 bpm), and peaked T waves more prominent in chest leads
(Figure 1). There was no pathology in the chest radiograph. In
the laboratory findings, the blood urea level was higher than 455
mg/dl, creatinine was 7.61 mg/dl, creatine kinase (CK) level was
higher than 2149 U/L and potassium level was 8.23 mmol/L.
These findings were in favor of acute renal failure (ARF) and
rhabdomyolysis. In the blood gas analysis, Ph, PCO 2, HCO3,
were in favor of severe metabolic acidosis with an increased
anion gap. The patient's laboratory findings are summarized in
Table 1 A, B. The patient had acute renal failure associated with
rhabdomyolysis, which is based on chronic renal failure.
Therefore, emergency hemodialysis support was given in two
sessions (3 hours at the first session and 2 hours at the second
session). After one week of follow-up, the patient was
discharged without sequelae. Informed consent for treatment was
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assumed through the doctrine of implied consent, and also verbal
consent was obtained from the patient for the study.
Table 1: Laboratory findings of the patient admitted to the emergency department
A) Patient's hemogram and biochemistry results
WBC (/L)
26.42 x 109
Platelet (/L)
188 x 109
HCT (%)
47.7
AST (U/L)
24
ALT (U/L)
6
PT ( s)
15.8
aPTT ( s)
34.7
D-Dimer (ng/ml)
3337
LDH (U/L)
281
CK (U/L)
>2149
urea(mg/dL)
>455
Creatinine(mg/dL)
7.61
Amylase(U/L)
116
Calcium(mg/dL)
9.9
Sodium(mEq/L)
138
Potassium(mEq/L)
8.23
Glucose (mg/dL)
150
B) Other laboratory findings
Venous Blood Gas
Ph
7.129
PCO2 (mm-Hg)
38.7
PO2 (mm-Hg)
32.9
HCO3act (mmol/L)
12.6
HCO3std(mmol/L)
12.1
AnGap (mEq/L)
29.6
Lactate(mmol/L)
4.97
Blood ethanol level
<0.1
(mg/dL )
Urine
Dark, concentric

Reference range
4.3-10.3 X 109
150-400 x109
41-53
<40
<40
10-14
23-35
<500
135-225
39-308
15-42
0.7-1.2
28-100
8.5- 10.2
135-145
3.5-5.5
70-110
Reference range
7.35-7.45
35-45
80-100 ( arterial blood gas)
22-26
22-26
8-16
<2
Negative

AnGap: Anion Gap, WBC: White blood cell, HCT: hematocrit, AST: Aspartate aminotransferase, ALT:
Alanine aminotransferase, PT: Prothrombin time Aptt: Activated partial thromboplastin time, LDH: Lactate
dehydrogenase, CK: Creatine kinase

Discussion
In our case, the temperature of the patient was measured
as 33.2 °C. According to the classical description, the degree of
hypothermia of the patient was Stage 1 (mild). However, we
believe that the hypothermia of the patient was Stage 2
(moderate) based on the patient's severe clinical findings and
since the emergency team immediately began to warm the
patient. Hypothermia-related deaths are associated with some
risk factors including advanced age (>65 years), male gender,
falls, cold environment, insufficient protective clothing, a history
of drug use that changes consciousness, and cardiovascular
diseases [5,6]. In parallel, there were the risk factors mentioned
above related to hypothermia in our patients.
There are many causes of rhabdomyolysis leading to
acute renal failure but drug abuse, alcohol intoxication, and
compression injuries are the most common causes of
rhabdomyolysis [7]. In rare cases, hypothermia may cause
rhabdomyolysis due to excessive tremor, prolonged
vasoconstriction, and profound hypoxia [8]. Rhabdomyolysis
also developed in our patient as a result of prolonged tremor and
immobilization after exposure to cold.
There are a few cases of hypothermia-related
rhabdomyolysis in the literature [9,10]. Similar to our case,
Chase et al. [8] reported that a 29-year-old male patient who
developed rhabdomyolysis after accidental hypothermia was
discharged with only heating techniques. In our case, however,
the patient was provided active external heating with a forced-air
warming system through the blanket, minimally invasive heating
with intravenous fluid support heated to 40-42 °C and bladder
lavage. Moreover, emergency hemodialysis was performed.
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Conclusion
Hypothermia is a life-threatening condition. Early
recognition and rapid treatment of this clinical condition are vital
to prevent complications. Also, rhabdomyolysis and acute renal
failure should be considered as potential complications in
patients presenting with hypothermia.
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