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 The authors report the use of induced hypothermia in a stab wound patient with left common femoral artery injury 
who had cardiac arrest from exsanguination immediately after arriving at a private hospital. The patient was transferred 
to the authors’ institution (a university hospital) after successful cardiopulmonary resuscitation, for vascular repair. The 
patient remained comatose five hours after the vascular repair. The induced hypothermia (target body temperature of 33°C) 
was initiated 10 hours post arrest after the bleeding control and physiologic derangement restoration had been achieved. 
The patient recovered uneventfully with good neurological outcome. 
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 Induced hypothermia (IH) in patients with 
cardiac arrest has been widely accepted as an adjunct 
treatment to help improve the neurological outcomes(1-4). 
The current recommendations are to consider IH in 
comatose adult patients with return of spontaneous 
circulation (ROSC) after out-of-hospital ventricular 
fibrillation cardiac arrest (Class I), after in-hospital 
cardiac arrest of any initial rhythm, or after out-of-
hospital cardiac arrest with an initial rhythm of 
pulseless electrical activity or asystole (Class IIb)(5). In 
contrast, IH in trauma patients has not been generally 
used since there is a theoretical disadvantage that         
IH may worsen coagulation and acid-base status(2).             
A recent case series of adult patients with cardiac       
arrest after blunt trauma undergoing IH demonstrated 
varied neurological outcomes(6). Although there are 
some animal researches showing possibility of IH in 
penetrating trauma, there has been no report using IH 
in penetrating trauma patient with cardiac arrest(7,8). 
The authors reported a case with cardiac arrest from 
exsanguination after penetrating trauma who underwent 
IH with a favorable neurological outcome.

Case Report
 A 19-year-old male victim was stabbed         
once at the left upper thigh during a robbery at a gas 
station. He was brought to the nearby private hospital 
20 minutes after the incident. Initially, he was 
unresponsive and had significant bleeding from the  
left thigh wound. The patient developed cardiac arrest 
shortly after arrival at the hospital. Endotracheal 
intubation and cardiopulmonary resuscitation (CPR) 
were performed concurrently with fluid resuscitation 
and application of a homemade tourniquet at the left 
groin. After 30 minutes of CPR, the patient had           
ROSC and was transferred to the authors’ institution 
(King Chulalongkorn Memorial Hospital, a 1,400-bed 
University Hospital in Bangkok, Thailand).
 At our emergency department (two hours 
post-injury), the patient remained unresponsive with  
a Glasgow Coma Scale (GCS) of 5t (E1M4Vt) and 
pupil size of 4 millimeters, reactive to light bilaterally. 
His blood pressure was 110/80 mmHg and pulse rate 
was 110/minute. The bleeding from the left thigh 
wound was well controlled with the tourniquet. 
However, the left lower extremity was pale, cold, and 
pulseless. The diagnosis of left femoral artery injury 
was made and the patient was brought to the operating 
room. Upon vascular exploration, a complete transection 
of the left common femoral artery was identified and          
an end-to-end anastomosis was performed with 
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polypropylene 6-0. The operative time was one hour 
with an estimated blood loss of 1,200 ml. The patient 
received seven units of packed red blood cell, four units 
of fresh frozen plasma, and 10 units of platelet 
transfusion intraoperatively. Subsequently, the patient 
was brought to the intensive care unit (ICU) for 
continuing resuscitation to correct hypothermia         
(initial body temperature 33°C), acidosis (initial pH 
7.01, base excess -18, serum lactate 10.9 mmol/L), and 
coagulopathy (initial international normalized ratio-
INR 1.65).
 Five hours post-operatively, all physiologic 
derangements were corrected and there was no sign      
of bleeding from the left thigh wound. Nevertheless, 
the patient remained unresponsive with the same 
neurological findings despite a normal result of 
computed tomography of the brain. Hence, we started 
IH at 10 hours post ROSC using surface cooling 
method comprised cooling blanket and cold ice packs 
applied to the patient’s forehead and anterior chest,  
and internal cooling method comprising 1.5 liter of 
cold (4°C) normal saline infusion and cold saline 
nasogastric tube irrigation (Fig. 1). The body temperature 
was measured and monitored continuously using       
rectal temperature probe. The target body temperature 
of 33°C was achieved at four hours after starting             
IH. It was maintained by using only cooling blanket 
for the next 24 hours. Propofol infusion (100 mg/hour) 
and cisatracurium infusion (4 mg/hour) were used for 
sedation and prevention of shivering, respectively.      
The patient had urine output of 100 to 200 ml/hour  
and normal blood sugar level throughout the treatment. 
Despite the decrease in platelet count from 179,000/mm3 
to 61,000/mm3, the INR had been less than 1.3 and 
there was no bleeding from the wound during IH. No 
other blood component transfusion was required. The 
patient was then rewarmed 24 hours after achieving 
target body temperature using forced-air warming 
blanket (Bair Hugger™) at the rate of approximately 
0.5°C/hour, reaching body temperature of 37°C at         
six hours.
 Post-operative course was uneventful. The 
patient became responsive and was extubated 16 hours 
after rewarming with a GCS of 15. Neurologically,       
the patient experienced temporary weakness of the       
left upper and lower extremities, which resolved 
spontaneously and completely by the postoperative 
day 5. The cognitive function returned to normal  
except for loss of memory at the time of injury to the 
postoperative day 4. The patient spent another week 
in the hospital for rehabilitation and wound care and 

was subsequently discharged on the postoperative       
day 16. At one-month follow-up, the patient was able 
to resume his normal daily activity and continued to 
have normal neurological function (Fig. 2).

Discussion
 Based on current evidence available, mild 
hypothermia (32-34°C) has become an effective 

Fig. 1 Induction of induced hypothermia had been 
accomplished by surface cooling method (cooling 
blanket and cold ice packs); and internal cooling 
method (4°C normal saline infusion and nasogastric 
tube irrigation) until the target body temperature 
of 33°C was achieved 4 hours later in the present 
patient.

Fig. 2 Forty-nine days post injury, the present patient     
was able to resume his normal daily activity with 
good neurological functions.
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neuroprotective procedure that should be offered to 
cardiac arrest patients who remain comatose after 
ROSC(1-5). Theoretically, trauma patients with cardiac 
arrest are not considered suitable candidates for IH  
due to the risk of bleeding and worsening acidosis(2,9). 
This can be potentially harmful to bleeding trauma 
patient who have already developed coagulopathy  
from hypothermia and acidosis (the so-called “bloody 
vicious cycle”)(10). However, animal studies have 
shown that IH could be done safely in injured animal 
models with little effect on coagulation and without 
increased risk of bleeding(7,8).
 The first clinical experience of IH in trauma 
patients was reported by Tuma et al in 2011, describing 
six blunt trauma patients with cardiac arrest who 
underwent IH(6). Causes of cardiac arrest were mainly 
respiratory including tension pneumothorax and 
aspiration, except one patient who had cardiac arrest 
from cardiac cause. Cardiac arrest time ranged from 
five to 45 minutes and time to cooling after injury 
ranged from immediate to 29 hours. None of the 
patients experienced bleeding complication during IH. 
However, only two patients regained full consciousness 
(GCS of 15) and one patient who remained comatose 
eventually died from severe head injury. They concluded 
that IH may be helpful in selected trauma patients     
with cardiac arrest.
 To our knowledge, the present report is the 
first to use IH in penetrating trauma patient with cardiac 
arrest from exsanguination. Unlike non-trauma cases 
with cardiac arrest that IH should be initiated as early 
as possible, we believe that in bleeding trauma patients 
with cardiac arrest, bleeding control and hemodynamic 
stabilization must be accomplished first. In the       
present case, the patient was acidotic, coagulopathic, 
and hypothermic after the ROSC requiring operative 
control of bleeding and a long period (7 hours) of 
resuscitation in the ICU prior to initiation of IH. 
Besides adequate sedation, muscle relaxation, blood 
sugar control, and fluid electrolyte optimization, 
monitoring of coagulation profiles and clinical signs 
of bleeding is mandatory during IH in trauma 
patients(7,9). Fortunately, the present patient had no 
bleeding complication during IH and regained 
consciousness and neurologic function after rewarming. 
Nevertheless, the favorable neurological outcome in 
the present patient cannot be solely explained by the 
use of IH. Additionally, rapid CPR, prompt bleeding 
control, and optimal ICU care helped prevent secondary 
brain damage in this particular patient and should       
also be taken into consideration.

Conclusion 
 We believe that IH is a useful neuroprotective 
strategy in penetrating trauma patients with cardiac 
arrest from exsanguination, given that the bleeding and 
physiologic derangements have been controlled and 
corrected prior to the initiation. Further studies are 
required to determine the effectiveness and safety of 
IH in trauma patients with cardiac arrest, particularly 
those with the risk of bleeding.

What is already known on this topic?
 IH in patients with cardiac arrest has been 
widely accepted as an adjunct treatment to help 
improve the neurological outcomes. However, IH             
in trauma patients has not been widely used since      
there is a theoretical disadvantage that IH may worsen 
coagulation and acid-base status. A recent case series 
of adult patients with cardiac arrest after blunt trauma 
undergoing IH demonstrated varied neurological 
outcomes. Nevertheless, the use of IH in cardiac           
arrest after penetrating trauma has not been reported. 
The authors reported a case with cardiac arrest from 
exsanguination after penetrating trauma who underwent 
IH with a favorable neurological outcome.

What this study adds?
 The present study demonstrated that IH is a 
useful neuroprotective strategy in penetrating trauma 
patients with cardiac arrest from exsanguination, given 
that the bleeding and physiologic derangements have 
been controlled and corrected prior to the initiation.
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การรักษาดวยวิธีลดอุณหภูมิกายในผูปวยอุบัติเหตุที่ไดรับบาดเจ็บจากการโดนมีดแทงและมีภาวะหัวใจหยุดเตน
จากการเสียเลือด: รายงานผูปวยรายแรก

ศภุฤกษ ปรชีายทุธ, รฐัพล ีภาคอรรถ, มนสันนัท คงวบิลูยวฒุ,ิ โกมล ชยัวณิชยา, สวุทิย ศรอีษัฏาพร, สกุญัญา ศรอีษัฏาพร, 
กฤตยา กฤตยากีรณ, พสุรเชษฐ สมร

 ผูนพินธไดรายงานการรกัษาดวยวิธลีดอณุหภมูกิายในผูปวยที่ไดรบับาดเจบ็จากการถกูมดีแทงทีห่ลอดเลอืดแดงฟมอรอล
ขางซาย และมีการเสียเลือดมากจนหัวใจหยุดเตนทันทีที่มาถึงโรงพยาบาลแรก ไดรับการชวยเหลือกูชีพ (CPR) แลวสงตอไปยัง
โรงพยาบาลมหาวิทยาลัย แตปรากฏวา 5 ชั่วโมง ภายหลังการผาตัดซอมหลอดเลือด ผูปวยยังไมรูสึกตัว ผูนิพนธจึงเริ่มทําการลด
อุณหภูมิกาย (ลงมาท่ี 33 องศาเซลเซียส นาน 24 ชั่วโมง) เมื่อเวลา 10 ชั่วโมง หลังจากหัวใจหยุดเตน ในขณะท่ีผูปวยมีระบบ
ไหลเวียนเลือดปรกติ และไมมีภาวะเลือดออกแลว ผลปรากฏวาผูปวยสามารถกลับคืนสูภาวะปรกติและรูสึกตัวหลังจากทําการลด
อุณหภูมิกายไปแลว 16 ชั่วโมง


