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Fehg 4 pr g 4

Q)
& # 2 &
X - IR (Metabolic heat) ~ ¥ (Convection)
% B # )R (Environmental heat) x< 1@ % (Conduction)
_ ¥% % (Radiation)

#% (Evaporation)
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° R#EABF:
70 Kcal/hr

° PRisZAHFE:
150 Kcal/hr

° 1 iFis 2 A #




i i Kcal/hr
TF 84

X 3f 102
ER KL IT 108

& 4 114

o 83k 173

P B, 216
i d 300

A#L

i i Kcal/hr
Hiz (42 /pF) 340
g 344
RN A 3 = 360
+ 1 4EA 450

4 570
Ve 31 660




B2 pop

1% W™ Conduction
¥} /= Convection
1§ 5+ Radiation

« %% Evaporation

15 54 AR
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cEFEF- DokA 0 HF0.6F+#
B4

* ERRAEY 1600 ml, I pERL L
A A#E A2 20% -30%
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RFF(534-3600)=> &z fEd B>
e SIS iR =2



B (Hn) LR (iéa‘v‘ﬁi)

33% — "
=5
90 %

15 54 i 1
41% of heat 4 °% of heat
loss loss

Modified from Frisancho 1993:33 Modified from Frisancho 1993:33




Hours of activity and work. Hours of rest and sleep,

p.m. a.m.
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Thermoregulation with Heat Stress

Environmental Heat Load Metabolic Heat Load

111/

Body heat —ny__
Core temperature ‘/
< /
Cutaneous vasodilatation Sweating X
Heat loss by radiation Heat loss by evaporation

from skin surface



Pathophysiology of Heat Stroke

-- Systemic Considerations --

{skin temp===>  {skin blood flow

_ \ Compensatory
Venous pooling splanchnic vasoconstriction

!

Decreased venous return ss=spCompensatory tachycardia

!

Further venous pooling ===  Hypotension

!

I riEl <= Cutaneous vasoconstriction

storage
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(Acclimatization)
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253
& $ (Heat cramps)
+ # % B (Heat syncope)
» # % #& (Heat exhaustion)
+ 4 ¢ B (Heat stroke)

Heat cramps Heat syncope Heat exhaustion Heat stroke
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Tek et al,. Em Med Clin North Am 1992.
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’ 1Core
Enzyme Tem p

activity

Temperature

Handom cot |

Heat stress

Mative form

Irreversi
ble
Damage
MSOF
eath

Core temp = room

Refolding assisted by
Heat shock proteins
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Heat Stroke - Multisystem Sequelae

Seizures Exercise [ K+ Ambienttemp Prolonged Anticholinergic
1 sweating meds
M l I/ Vasodilatation FIU|d‘Iosses
uscular
o Tt I\/Iuscle perfusions__ | /
Shock
| | \
Sweating
ceases
ACIdOSIS Rhabdo /
monyS|s Further
K+ Myoglo- coretemp
| blnurla DIC
Acute renal l CNS damage

Arrhythm| as failure Myocardial injury
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AP BRRKE RVURE

* R
- Uk R, B R g 8L
- %%, +/- swelling
- fRiR R (coke-urine)
. g&wm&% R 24~33%  FRELT %

- CPK4zi8 10000 U/L 2 7 & 3 &3 v %
2 %k 4E IR %

- & FrEER s CPK 2w

+ % FCPK+ 3¢ 10000 U/L 2 5% B 2 &4
TERB2LEL SN
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(Exertional Rhabdomyolysis)
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cFVUR AR AR 0 AT EFIRR
JE % ¥ (compartment syndrome)
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