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Severe Hypothermia Accompanying
Acute Subdural Hemorrhage
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Hypothermia is relatively a common condition and most cases involve mild hypothermia. But severe hypothermia below
30°C is medical an emergency condition. We report the case of a 41-year-old man who had been left in a manhole for
more than 9 hours on a freezing cold water. He was transported to our emergency room in semicomatose state with a
body temperature 26.5°C The patient was warmed with active rewarming. After initial stabilization, the patient was taken
for a brain computed tomography and found to have large fronto-temporo-parietal(FTP) subdural hemorrhage. The
patient underwent an emergent decompressive craniectomy and hematoma evacuation. After surgery, he recovered to

drowsy mentation and vital signs were stable.
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Introduction
H ypothermia is a disease frequently encountered in em-
ergency room and it refets to the case with the central
body temperature decreased to lower than 35°C. In the cases
with body temperature lower than 30°C, it is referred to as
severe hypothermia, and it is a critical condition that the death
rate only due to it is high, 30~80%”, and thus it requires an
aggressive diagnosis and treatments. We performed active
rewarming and emergent craniotomy in an acute subdural
hemorrhage(SDH) patient accompanied severe hypothermia
of the rectum temperature 26.5°C and obtained a good result,
hence, the case is reported here together with a review of the
literature.

Case Report

41-year-old male patient was walking in the street under

the drunken condition, fell to a manhole, discovered

9 hours later, and transferred to the emergency room at our

hospital. On that day, the low temperature was -3.8°C, and
the average temperature was 2.2°C.

The height of the patient was approximately 175cm, his

weight was approximately 80kg, and at the time of admission,

blood pressure was 100/60mmHg, pulse rate was 74 beats/min,
body temperature measured by a rectum thermometer was
26.5°C, and by a tympanic membrane thermometer was 27.1°C.
From now on, body temperature would be recorded by a
rectum thermometer. The patient showed a semicomatose
state, his entire body was cold, and the skin color was in various
colors. His lip showed slight cyanosis, both breathing sound
was rough, however, rale was not heard, and it expanded sym-
metrically. Heart sound was very irregular, but murmur was
not detected. In neurological tests, the consciousness was at
the level that the flexion of the arms under the semicomatose
state, and in GCS, eye opening was 1 point, verbal command
was 1 point, motor was 3 points. In regard to the pupils, the
diameter of both eyes was 3mm/4mm, respectively, the direct
as well as indirect light reflex and deep tendon reflex were not
detected, and Barbinski’s sign was negative.

In the peripheral blood test performed after admission, leu-
kocytes were 17,580/mm’ (polymorphonudleoleukocyte 90.7%)
and in biochemical tests, Glucose was 322mg/dL, BUN was
25mg/dL, Creatine was 1.8mgdL, Amylase was 154U/L, and
myoglobin was 1,151ng/ml and in blood coagulation test, PT
was 80% (INR 1.09), aPTT was 25.2 sec (ref. 20~36sec). In
arterial blood test, PH was 7.14, PCO2 was 50mmHg, PO2
was 171mmHg, Bicarbonate was 18.5mmol/L, and base ex-
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Fig. 1. EKG finding showing the Osbom—J wave which is a characteristic
finding in hypothermia (black arrow).

Fig. 2. Brain compufed tomgraphy scans show a large left fronto—
temporo—parietal subdural hemorrhage (A) and well evacuated
hemonrhage after the operation (B).

cess was -10.3mmol/L. In chest x-ray, cardiomegaly or the
abnormality in the lung parenchyme was not detected, and
in electrocardiogram, atrial fibrillation, ventricular arthythmia,
and QT prolongation were detected, and together with the
irregular thythm of 74 dmes per minute, Osborn ] wave finding
was detected (Fig. 1).

A endotracheal tube was inserted to the bronchus, the patient
was made to breath with the warm moisturized air, 43°C saline
was injected intravenously, and the stomach and the bladder
wash were performed. In addition, after the chest tube insertion,
the left pleura was washed with warm saline. The pulse was
still irregular, however, it showed the relatively more stable thythm
than at the time of admission. 2 hours 35 minutes after ad-
mission, body temperature became higher than 30°C, and thus
to take brain computed tomography(CT), and in the brain
CT, in the left FTP area, a large amount SDH was detected,

emergent craniotomy and hematoma evacuation were perf-
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ormed (Fig. 2), and at the time of surgery, in regard to the
vital signs of the patient, body temperature(BT) was 38°C
and the heart rate(HR) was 58 beats/min. During the oper-
ation, the body temperature of the patient was raised rapidly
to 40.0°C, and 48 hours after surgery, vital sign became stable,
and thus he was transferred to a ward.

Discussion

Ithough the causality of hypothermia is diverse, it can

be classified into 3 types : environmental factors, met-
abolic factors and drug or alcohol-induced factors™ . Envir-
onmental factors include the cases about exposures to cold
environment and loss of body heat due to inappropriate clo-
thing and physical fatigue. The heat conduction of the water
is high where the formation rate of cold water is rapid. Heat
loss is determined by the temperature of water, yet when the
temperature is lower than 10~19°C (50.8~59.8°F), hypoth-
ermia results almost all the time. Hypothermia is also caused
metabolically due to the condition of the dysfunction of the
release of diverse endocrine gland (hypothyroidism, adrenal
insufficiency, and hypopituitarism). Hypoglycemia also in-
duces hypothermia, which is speculated by the impairment
of hypothalamic function.

The other causalities of the impairment of hypothalamic
function and the central nervous system (head trauma, tumor,
cerebral infarction) may interfere with the mechanism con-
trolling body temperature. Hypothermia caused by alcohol
and other drugs occurs most frequently, and it has been rep-
orted that in the cases of hypothermia related to drugs, 80%
are closely related to the consumption of alcohol>?.

In the patient of our case, it is thought that the impairment
of hypothalamic function due to the consumption of alcohol,
the injury in the brain, and environmental factors was the
main causality of hypothermia.

Clinical patterns manifested by hypothermia vary widely
among individuals. In the mild hypothermia of 32~35°C,
heart beat rate, blood pressure and cardiac output are all inc-
reased and decreased gradually as body temperature drops”.
Osborn J-wave is a positive wave appeared at the end of QRS
wave in electrocardiogram, which is a relatively characteristic
finding shown in hypothermia. In the cases that body tem-
perature was dropped to below 30°C, exposure to the risk
of arrhythmia becomes more evident, and in most cases, it
progresses from sinus bradycardia to atrial fibrillation, vent-
ricular fibrillation eventually reaching the condition of asystole.
Heart muscles under hypothermia are very unstable, and thus
ventricular fibrillation can develop in response to a minute
stimulation such as the change of posture, however, in most
cases, the treatment of arrhythmia is not required since it can
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return to normal upon rewarming in many cases”. Oxygen
and intravenous fluid administered should be warm, and central
body temperature, electrocardiogram and O: saturation must
be monitored continuously.

Rewarming methods can be classified into the passive re-
warning method, the active external rewarming method, and
the active internal rewarming method. The passive rewarming
method is to rewarm by improving the metabolic rate of pa-
tient himself, which is least stimulatory to patients using nat-
ural response.

The active external rewarming method is very effective for
the elevation of body temperature, and the reported research
result using the method of delivering heated air through a
blanket made of paper or vinyl was proven to be effective”.
The shortcoming is that in the case of the poor peripheral
blood circulation, active external rewarming method is less
effective. Due to the expansion of the peripheral blood vessels
and the induction of venous congestion in hypovolemia and
rewarming shock, the influx of lactate from the peripheral area
to the center may result in rewarming acidosis. This is because
the exacerbation of the hypoxia and acidosis within tissues due
to the increased requirement of energy in the peripheral area
develops before the heart secures a sufficient supply.

The active internal rewarming method has several advantages
for internal organs because the heart is heated first decreasing
the instability of the heart thereby resulting in the fast norm-
alization of functions. The expansion of the peripheral blood
vessels or the influx of lactate to the center is low minimizing
the events of accompanied complications. The inhalation of
the warm air is simple, and it can suppress the loss of calories
during respiration to 30% of the total metabolism. It has been
reported that washing the gastro-intestinal tract or the bladder
using warm saline, washing the peritoneum using the dilysate
that is heated to 40~45°C without potassium , or washing by
inserting a thoracic tube to the pleura have been effective”.

Conclusion

W e performed active warming and emergent craniot-
omy on a drunken patient with a head trauma acc-
ompanying severe hypothermia caused complexly by envir-
omental, metabolic and alcohol induced factors, and obtai-
ned a good result.
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Commentary

he authors reported an interesting case of severe hyp-

othermia accompanying acute subdural hemorrhage.
Body core temperature was 26.5C. Although this artide quoted
severe hypothermia is lower than 30C, recent reports define
as followings; mild hypothermia(32~35C), moderate hypo-
thermia(28~32C), severe hypothermia(below 28C). Major
abnormal findings of the case were 322mg/dL of glucose,
metabolic acidosis (pH=7.14) with high oxygen level (PO2=
171mmHg), characteristic ] or Osborne wave of ECG. Hyp-
othermic patients generally are volume contracted because of
cold diuresis. As a result, hematocrit may be deceptively high.
Hematocrit levels increase 2% for each 1C drop in core tem-
perature. Acute hypothermia can result in hyperglycemia, while
chronic hypothermia or secondary hypothermia may present
with low blood glucose. The body’s coagulation mechanism
often fails in hypothermia, and a disseminated intervascular
coagulationtype syndrome can be present. It would be better
that authors should pay more attention to these laboratory
findings.

In an older review, rewarming at rates faster than 2C/h was
noted to reduce mortality when compared to slower rates. For
simplicity, aggressive rewarming methods can be categorized
as slow, moderate, or rapid. Rapid rewarming methods provide
heat at levels higher than 100 keal/h. Methods include thoracic
lavage at 500mL/min (6.1C/h), cardiopulmonary bypass (400
kcal/h or 18.0C/h), thoracic lavage at 2 L/min (19.7C/h),
and warm-water immersion (1500kcal/h). Although this case
used gastric, bladder and thoracic lavages, the rate of thoracic
lavage was not mentioned. Although many articles suggest that
IV fluids be heated to 45C (43C in this case), this temperature
choice is based on convenience of previous study designs rather
than hard evidence. A trial using fluids heated to 65C dem-
onstrated more efficacy in treating severe hypothermia in other
report.

I think this case shows good model of severe hypothermia
accompanying head injury .
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