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system (Coolgard 3000, Alsius) used to
cool to a core target temperature of 37°C.
Verbal informed consent was obtained
from next-of-kin. The time to reach the
target temperature was 3.5 h at the maxi-
mal cooling rate (0.7°C/h). However, his
bladder temperature was difficult to main-
tain at 37°C without hemodynamic insta-
bility. Concomitantly, aspiration pneumo-
nia was diagnosed and treated with co-
amoxicillin. Blood and urine cultures re-
mained negative. Endovascular cooling
was stopped on day 5 and the patient extu-
bated on day 7. The outcome was favor-
able, except for a slightly regressive cere-
bellar syndrome, with normal MR imaging
on day 30.

To our knowledge, this is the first case
of heat stroke cooled with an endovascular
system. Therapeutic moderate hypothermia
is used to improve outcome in cardiac ar-
rest [2] and severe ischemic stroke [3], as
well as myocardial infarction [4]. In pa-
tients suffering from heat stroke, the trans-
fer of heat from the skin to the external en-
vironment is facilitated by active skin va-
sodilatation [1]. A recent retrospective
study showed that the endovascular cool-
ing technique appeared superior, in terms
of rapid induction and maintenance of a
stable temperature, to conventional ones
using blankets and ice [5]. However, as in
our patient, cooling may appear difficult
due to thermoregulation dysfunction. Obe-
sity may also be a limiting factor. To date
there have been no controlled studies com-
paring the effects of the various cooling
techniques on cooling times and outcome
in heat stroke. Since rapid cooling is a
prognostic factor for complete recovery,
endovascular cooling should be considered
as a safe and successful alternative to ex-
ternal cooling.

References

1. Bouchema A, Knochel JP (2002) Heat
stroke. N Engl J Med 346:1978–1988

2. The Hypothermia After Cardiac Arrest
Study Group (2002) Mild therapeutic
hypothermia to improve the neurologic
outcome after cardiac arrest. N Engl J
Med 346:549–566

3. Georgiadis D, Schwarz S, Aschoff A,
Schwab S (2002) Hemicraniectomy and
moderate hypothermia in patients with
severe ischemic stroke. Stroke 33:1584–
1588

4. Dixon SR, Whitbourn RJ, Dae MW,
Grube E, Sherman W, Schaer GL, 
Jenkins JS, Baim DS, Gibbons RJ, 
Kuntz RE, Popma JJ, Nguyen TT,
O’Neill WW (2002) Induction of mild
systemic hypothermia with endovascu-
lar cooling during primary percutaneous
coronary intervention for acute myocar-
dial infarction. J Am Coll Cardiol
40:1928–1934

5. Keller E, Imhof HG, Gasser S, Terzic A,
Yonekawa Y (2003) Endovascular cool-
ing with heat exchange catheters: a new
method to induce and maintain hypo-
thermia. Intensive Care Med 29:939–943

B. Mégarbane (✉) · D. Résière
A. Delahaye · F. J. Baud
Réanimation Médicale et Toxicologique,
Hôpital Lariboisière—
Université Paris VII-INSERM U26,
2 rue Ambroise Paré, 5010 Paris, France
e-mail: bruno-megarbane@wanadoo.fr
Tel.: +33-1-49959030
Fax: +33-1-49956578

C O R R E S P O N D E N C E

Bruno Mégarbane
Dabor Résière
Arnaud Delahaye
Frédéric J. Baud

Endovascular hypothermia 
for heat stroke: a case report

Received: 16 September 2003
Accepted: 26 September 2003
Published online: 5 November 2003
© Springer-Verlag 2003

Sir: During August 2003, a historical heat
wave was registered in France, with sever-
al thousands of deaths. Heat stroke may re-
sult in central nervous system dysfunction
and life-threatening multi-organ injury [1].
Lowering the body temperature is the cor-
ner therapy, in association with supportive
care. We report a case of a severely hyper-
thermic patient successfully treated with
endovascular cooling.

A 52-year-old baker was admitted for
hyperthermia (43°C), coma (GCS: 3) and
hypotension (90/51 mmHg, heart rate:
160/min). He was found unconscious near
his furnace, promptly intubated and trans-
ferred to our ICU. He was obese (BMI:
37 kg/m2), but had no significant past med-
ical history. On admission, he was hypo-
tonic with no focal neurological deficiency.
Arterial blood gases showed pH 7.19,
PaCO2 7.9 kPa, PaO2/FIO2 21 kPa, bicar-
bonate 19.7 mmol/l and lactate 1.37 mmol/l.
Serum glucose and liver enzymes were
normal. There was a decrease in platelet
count (85¥106/l). Prothrombin time was
75% and serum creatinine 169 µmol/l.
Urine toxicological screening was nega-
tive. Chest X-ray showed bilateral basal at-
electasis. Cerebrospinal fluid and cerebral
CT were normal. Large fluid resuscitation
associated with external cooling (ice packs,
cold water spraying and continuous fan-
ning) were immediately started. After an
initial decrease, his temperature rapidly in-
creased again despite external cooling
(Fig. 1). He developed marked hypotension
necessitating norepinephrine, with ongoing
disseminated intravascular coagulation
(platelets 39¥106/l, prothrombin time 53%
and D-dimers >4000 ng/ml).

A heat-exchange balloon catheter (Icy
catheter, Alsius, CA, USA) was inserted
into the femoral vein and temperature-ad-
justed saline circulating in a closed-loop

Fig. 1 Body core temperature, assessed using a bladder probe in a case of heat stroke
with endovascular cooling using a heat-exchange balloon catheter, after the failure of ini-
tial 12-h external cooling


