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Table 5.1
Causes of Hypoxia

I. Inadequate oxygenation in the lungs
1. Deficient oxygen in the atmosphere: high altitudes, closed
spaces
2. Hypoventilation:
a) Respiratory muscle paralysis or weakness due to neuro-
muscular or neurological diseases
b) Extreme obesity
¢) Central depression of respiration due to the effect ofseda-
tives, narcotics or anesthetic
3. Pulmonary disorders:
a) Chronic obstructive pulmonary disease, such as: chronic
bronchitis and emphysema, hypexic cor pulmonale
b) Restrictive lung disease: adult respiratory distress syn-
drome, chest injuries, deformities of the chest and the tho-
racic spine
4. Sleep disordered breathing: Sleep apnea, snoring, nocturnal
hypoxia
5. Increased demand of tissues beyond normal supply (relative
hypaxia): Exercise, inflammation, and hyperthermia

=1

I1. Inadequate transport and delivery of oxygen
1. Carriage of oxygen combined with hemoglobin:
a) Anemia; reduced RBC
b) Reduced effective hemoglobin concentration: COHb,
MetHb,etc.
2. Increased affinity of hemoglobin for oxygen:
a) Reduced DPG in RBC
b) Reduced temperature
¢) Increased pH of blood
3. Circulatory disorders:
a) Global decrease of cardiac output
b) Systemic arteriovenous shunts; right to left cardiac shunts
¢) Maldistribution of cardiac output; regional circulatory
disturbances
4. Disturbances of hemorrheology and microcirculation:
a) Increased viscosity
b) RBC disease: decreased surface, stiff cell membrane, etc.

111, Capability of tissue to use oxygen is inadequate

1. Cellular enzyme poisoning: cytochrome P-450 and a3 cyto-
chrome oxidase

2. Reduced cellular enzymes because of vitamin deficiency

(Reproduced from K.K. Jain: Oxygen in Physiology and Medicine.
Thomas, Springfield, Illinois 1989b. By permission of the pub-
lisher).
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Hypoxia as a central factor in edema due to brain injury.

IR P FER I PIET
Effect of Hypoxia on the Electrical Activity of Brain
el oS amla b L e ot 4y s s S0 iSIl colled Vool
;o\ ((Electroencephalography sl 3 gllasly oSl YN ¢ S g 5l 43l330-10 SeC 51 oy
Job 4285 1-3 min s50> ,o Evoke Potential —ac  L—wiby S o0 OS] Jg 005 o0
)3 392 5o e B alSin 3 y90 53 oS by A g 393 jalls b wiS e

1rq




STl SeS 9095 Ll sy O Sy Sl 5 (Sspala il Sy Sy
Olywe 0aiiS” asx i Phosphate/Creatine 51,5 4 Slaud Cos a5 w20 oo Lt (Jloyi
pLS My S 5o (530 (S 2SI (slegellad Dl i sl Jole o5 il (5330 (6551 B
Lol jro (Brpan 65, ke caums Hlis pl T ellawsly mSIl g s 4 il EEG

el Sl s S Sl Glej g0 5 oS sialnelill o 3 EEG LSl 2SI 5061
Mals” o3 ol 2SI slozge Amplitude S5 9 (uilS )8 Lo gio a5 a2 o0 oyl
Dol jho 8l 4y sy FeaST Comdg 0aliS Sl

20 mMHg sgu> 4y Pa02 o, cel a5 Glhae gl G 5l asli 6 56C add csdS 5l s
Disturbance of Mental ) (gj5e S5 ;0 03 8 Slae SYNS] w005 o0 050> i oo
.38 5 oo ol (Function in Cerebral Hypoxia

a8 wisls yLis Macfarline etal -, Son 9 S 1944 Lo o

B L Congane Sl 50 5 PO2 Dlelis | )5 5nST (32 JLad 2alS Jds 4y (y5enST 35008
5 Sensory Perception uls> STyol olley 128 o 5l celh Co-Poisoning ¢y, o wSlsie
Dgd oo Byl SYMS jr0 4y (5T S 1y b g 095 o0 Judgment <glad

S ALl Wigdi o (Srre (oS g Ll &5 el g ppe slocde 5l an

Carbon monoxide Chronic Toxicity :y,5 deuSlgio b o io Corogomns )

a8lal 5nST yas 28000 M 5l yio glas )l yo (60,95 055 .Y

JANsonia Clgs oYM LY

¢ Chronic Obstructive Pulmonary Disease( COPD) (sgs, (yo 3o (s0lomuidl slg Lo .F
Vb i )3 (205 slacled (alS )0 oS rad )9S SO lgie 4 (e (S gd
ol ool SLS1 (6 0l 45 Mgl o0 7 ke

aS apd oo lid WS oo j9 SiRe S gle sl Moderate lagie o)lge 0 45 (giae WM
3 P R Sl 5l e oo pdglie 44 4T YL 5 et sboalJled
ybicn 3,Skes LS s 5 8,5 15 6 Cod S plalul 5

1Mo




&y SholS b as wisls Las Eschlaper etal il S ¢ nMSCwl (60501992 JLu jo

Sy 3450 M elas | ay oSl Lo 8 Suvge o Judo araf 7145 e an 5uS]
23,5 0 5,8 (Cognitive Performance) o5l o, Slee ol el was &) el (S
O e g o gelall g, wlwl S gmle 3l as o a8 S Ao aliolesl cpl 5l

2,108 550 MalS 0,8 o ,Sles p ilgs o

Sola il 43 e Sl Glisle Ol s
Structural Changes in the After Hypoxia

el oy 4 9 425 1B CPR (g9 (ool sbal (b (5300 9 (ol Cl 5l e &5 Silen
3 05 05 1y 50 31 53y gl 3 Sems Sl (5l P aisSs wleIS
Ay, o~ State Vegetative olS cll> an CPR g4, B8 bzl 5l o aF Sl
i oo ol |y 3enST B pae Gl 5 ke (B9 5T o5 BB slags )l yuSe L

White a0 dub jidn cwiwg) doli Lod ((g300 oS gn SUb aCUte ol> Cox o )lge yo
i CT b (6,10 ,uSe ;o Matter Lucencies

9 .\.3‘0.)53 CPR &.959"’ ;L;>| 6‘)& dS 60‘)5‘ 69) r @L@Mb PET ngloﬂ_u&c U:"5) Lv
SgaaS lzs Ll as s co i ailazs F 18 gl WSe Uinleyl 8,90 s loazan
s 5 o CMRO, CBF

Conditions Associated With Cerebral Hypoxia (sjxe owSgmd b ol o Layl

™1




Table 5.2
Conditions Associated with Cerebral Hypoxia

+ Air embolism

» Carbon monoxide poisoning

+ Cardiac arrest

» Cyanide poisoning

+ Decompression sickness involving the brain
* Drowning

+ Fat embolism

+ Severe head injury

+ Strangulation

+ Stroke
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