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Abstract. To clarify the clinical nature o f  post-resuscita- 
t ion hyperthermia,  we reviewed the charts o f  18 patients 
who had cardiac arrest on  arrival and regained cardiovas- 
cular stability for a s tudy period o f  sufficient length. Pa- 
tients with t rauma,  burns, poisoning and cerebrovascular 
accidents were excluded. We analyzed the hyper thermia  
(above 38 ~ occurr ing in the initial 48 h after resuscita- 
tion. After  resuscitation, mos t  patients showed a rapid 
rise in b o d y  temperature. Patients with later brain death 
showed significantly earlier appearance o f  hyper thermia  
(6.2 h after cardiac resuscitation; median) and a higher 
peak temperature (39.8 ~ median) compared  with pa- 
tients showing prolonged coma  (12.7 h and 38.3 ~ re- 
spectively). Hyper thermia  above 39~  was associated 
with subsequent brain death. The incidence o f  factors in- 
fluencing body  temperature did not  differ between the 
brain death and prolonged coma  groups. Patients achiev- 
ing full recovery did not  show hyperthermia.  In conclu- 
sion, hyper thermia  is an early indicator o f  brain damage 
after resuscitation. 
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Hyper thermia  is frequently observed in the early post- 
resuscitation period. A l though  analysis o f  this hyperther- 
mia  is necessary because it can affect the prognosis o f  pa- 
tients th rough  the circulatory and metabolic changes [1, 
2], little at tention has been paid to it [3, 4]. Mason  et al. 
[5] have shown that  post-resuscitation b o d y  temperature 
instability indicates a poor  prognosis,  but  their report  was 
limited to children after near-drowning.  The purpose  o f  
this study was to clarify the clinical nature o f  early hyper- 
thermia  in post-resuscitation patients o f  various ages and 
with different etiologies. 

* No financial support was given to this study 

Patients and methods 

We reviewed all records of 333 patients who were in a state of car- 
diorespiratory arrest on arrival between January 1980 and December 
1990. Criteria for selection of patients were restoration of spontaneous 
circulation (ROSC) and survival for a period long enough to allow de- 
termination of the neurological outcome. Patients with trauma, burns, 
poisoning and cerebrovascular accidents were excluded. 

We analyzed the hyperthermia and related factors which might have 
affected the body temperature during the initial 48 h after ROSC. In 
terms of neurological outcome, we divided the patients into 3 groups: , 
a full recovery group, a prolonged (longer than 4 weeks) coma group, 
and a brain death group, and compared the results between the groups. 

Cardiopulmonary resuscitation was performed according to the 
standard, closed-chest method [6]. ROSC was defined as return of the 
heart beat with an obtainable peripheral arterial pressure. Following 
ROSC, ordinary general supportive care was employed. Catechol- 
amines, barbiturates and antipyretic therapies were used as indicated. 
Body temperature was measured using a rectal thermometer at various 
intervals from 30 min to 4 h as deemed necessary. Hyperthermia was de- 
fined as a rectal temperature above 38 ~ 

Results 

Eighteen patients fulfilled the criteria. Their characteris- 
tics are shown in Table 1. The causes o f  cardiac arrest 
were suffocat ion in 7 patients, myocardial  infarct ion in 3, 
as thma at tack in 3, hanging in 2, a r rhythmia  in 2 and 
near-drowning in 1. No  patient developed clinically evi- 
dent infection or was declared brain-dead within 48 h af- 
ter ROSC. 

Following ROSC, most  patients showed a rapid rise in 
the body  temperature, reaching a peak after 19.5 h (medi- 
an). The development o f  hyper thermia  is shown in Ta- 
ble 2. In the brain death group, the development o f  
hyper thermia  was significantly faster and the peak tem- 
perature significantly higher than  in the prolonged c o m a  
group. All 7 patients with a peak b o d y  temperature above 
39 ~ developed brain death later. The patients in the full 
recovery group did not  show hyperthermia.  
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Table 1. Patient characteristics and the factors related to body temperature 
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Full recovery Prolonged coma Brain death 

Number of patients 3 7 8 
Median age (range); years 44 (27 - 61) a 77 (53 - 86) b 44 (4 -  56) c 
Sex (male/female) 2/1 6/1 4/4 
Median arrest time a (range); rain 23 (I0-27) 25.5 (9 -  42) 29.5 (16- 60) 
Initial hypothermia (< 35 ~ 1 6 7 
Active rewarming 1 2 3 
Catecholamines 1 4 5 
Barbiturate coma 0 3 4 
Antipyretics; cases (occasions) 0 2 (3) 8 (20) 
Physical cooling; cases (occasions) 0 7 (12) 8 (41) 

a vs u p<0.05, b vs c p<0.001 (Mann-Whitney U-test) 
d Including resuscitation time 

Table 2. Post-resuscitation hyperthermia 

Full recovery Prolonged coma Brain death 

Number of patients 3 7 8 
Hyperthermia (> 38 ~ 0 6 8 

h after ROSC a - 12.7 (11.0- 17.8) b 6.2 (3.1 - 15.6) c 
Peak body temperature (~ 37.2 (37.0-37.4) d 38.3 (37.8- 38.9) e 39.8 (38.8-42.0) f 

a Restoration of spontaneous circulation 
b-f  Numerals indicate median and range of the data. b vs c p<0.005, d VS e p<0.01, e VS fp<0.001 (Mann-Whitney U-test) 

D i s c u s s i o n  

A f t e r  c a r d i o p u l m o n a r y  resusc i t a t ion ,  va r i ous  p a t h o p h y s -  
io log ica I  changes  a p p e a r  [7]. H y p e r t h e r m i a  s h o u l d  be  
c o n s i d e r e d  o n e  o f  t he se  changes .  Severa l  m e c h a n i s m s  can  
be  specu la ted :  i nc reased  hea t  p r o d u c t i o n  due  to  i s chemia -  
re la ted  f ac to r  such  as e n d o g e n o u s  c a t e c h o l a m i n e s  [8]; 
t h e r m o d y s r e g u l a t i o n  o f  cen t ra l  n e r v o u s  sys tem or ig in  [9]; 
dec reased  h e a t  loss o r  a l te red  d i s t r i b u t i o n  o f  b o d y  hea t  
d u e  to v a s o c o n s t r i c t i o n  [10]. True  m e c h a n i s m ,  however ,  

r e m a i n s  to be  de f ined .  
T h e  degree  and  ra te  o f  d e v e l o p m e n t  o f  h y p e r t h e r m i a  

was g rea te r  in t he  p o o r e r  o u t c o m e  groups .  Th is  resul t  
c a n n o t  be  a t t r i b u t e d  to t he  fac tors  i n f l u e n c i n g  b o d y  t e m -  
p e r a t u r e  (Table 1), sugges t ing  the  real  n a t u r e  o f  pos t - re -  
su sc i t a t i on  h y p e r t h e r m i a .  T h e  a d v a n c e d  age  o f  the  p ro -  
l o n g e d  c o m a  g r o u p  m i g h t  have  a f f ec t ed  the  b o d y  t empe r -  
ature,  b u t  f u r t h e r  i nves t i ga t i on  wil l  be  r equ i r ed  to  exam-  

ine  this  possibi l i ty .  
In  c o n c l u s i o n ,  h y p e r t h e r m i a  is an  ear ly  i n d i c a t o r  o f  

b r a i n  d a m a g e  fo l l owing  c a r d i o p u l m o n a r y  resusc i t a t ion .  
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