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❑ DISORDERS OF ALVEOLAR VENTILATION

❑ DISORDERS OF LUNG PERFUSION

❑ DISORDERS OF LUNG DIFFUSION

❑ DISORDERS OF DISTRIBUTION IN THE LUNG



ETIOLOGICAL FACTORS INVOLVED IN RESPIRATORY 
DISTURBANCES





Hyperventilation    Hypoventilation



LUNG VOLUMES
VT (tidal volume) = 500 ml

IRV (inspiratory reserve volume) = 3200 ml
ERV (expiratory reserve volume) = 1200

RV (residual volume) =1200 ml

LUNG CAPACITIES
IC (inspiratory capacity) = VT+IRV =3700 ml
VC (vital capacity) = VT+IRV = ERV = 4700 –

5000 ml
FRC (functional residual capacity) = ERV + 

RV  = 2700 ml
TLC (total lung capacity) = IC+ FRV = 6000 

ml



Hyperventilation    Hypoventilation
Physical effort

Acidosis 
Inappropriate hyperreactivity 

of the respiratory centre

Damage of the respiratory centre
Disease of the respiratory muscles

Disturbances of neuromuscular transmission
Reduced thoracic mobility 

Diseases of pleura
Restrictive lung diseases
Obstructive lung diseases



CENTRAL DISTURBANCES OF VENTILATION





{

PaO2 – pressure of O2 in the arterial blood = 100 mmHg
HYPOXEMIA 

HYPEROXEMIA



{

HYPOXEMIA 
MANIFESTATIONS

Mild hypoxemia produces few
manifestations. There may be slight
impairment of mental performance and
visual acuity and sometimes
hyperventilation;

Severe hypoxemia may
produce personality changes,
restlessness, agitated or combative
behavior, uncoordinated muscle
movements, euphoria, impaired
judgment, delirium, and eventually,
stupor and coma.

Profound hypoxemia can
cause convulsions, retinal hemorrhages,
and permanent brain damage. Severe
persistent hypoxemia leads to paralysis
of the respiratory centre and finally to
arrest of ventilation – apnea

Recruitment of sympathetic
nervous system compensatory
mechanisms produces an increase
in heart rate, peripheral
vasoconstriction and a mild
increase in blood pressure;

Hyperventilation results from
the hypoxic stimulation of the
chemoreceptors.

Increased production of red
blood cells results from the release
of erythropoietin from the kidneys
in response to hypoxia;

Shift to the right in the
oxygen dissociation curve as a
means of increasing oxygen release
to the tissues.

RELATED TO DYSFUNCTION OF 
VITAL ORGANS 

RELATED TO ACTIVATION OF 
COMPENSATORY REACTION



{



CO2 the most important parameter of ventilation.
PaCO2 – pressure of CO2 in the arterial blood = 40 mmHg

HYPERCAPNIA = PaCO2 > 46 mmHg
HYPOCAPNIA = PaCO2 <  40 mmHg



{

pH 7,35 - 7,45



CYANOSIS
Represents bluish discoloration of the skin and mucous

membrane that result from an excessive concentration of reduced

or deoxygenated hemoglobin in the small blood vessels.

The degree of cyanosis is influenced by amount of

cutaneous pigment, skin thickness and the state of cutaneous

capillaries.

Persons with anemia are less prone to develop cyanosis

(they have less hemoglobin to deoxygenate). On the contrary,

persons with high hemoglobin level, as in case of polycythemia,

may be cyanotic without being hypoxic.

https://www.google.md/url?q=http://www.simulaids.eu.com/acatalog/smart-stat-manikin-411ex.html&sa=U&ei=dVcpU92GB-XoywO414CYBA&ved=0CMsBEPUBMFA&usg=AFQjCNGeGyMrEPncFFpMzNvaPhhwUyyN5A


CYANOSIS
C E N T R A L

Evident in the tongue and lips. 
Caused by increased amount of 
deoxygenated hemoglobin or 

abnormal hemoglobin derivatives 
in the  arterial blood 

(methemoglobin).

Occurs in the extremities and 
on the tip of the nose and ears. Caused 
by slowing of blood flow to an area of 
the body, with increased extraction of 
oxygen from the blood. Results from 

vasoconstriction and reduced 
peripheral blood flow as in cold 
exposure, shock, heart failure or 

peripheral vascular disease.

P E R I P H E R A L

https://www.google.md/url?q=http://symptoms-causes-treatment.blogspot.com/search/label/perioral%20cyanosis&sa=U&ei=dVcpU92GB-XoywO414CYBA&ved=0CO8BEPUBMGI&usg=AFQjCNE-p71WOPIzI7s6lEgDLupcrBWWgg
https://www.google.md/url?q=http://medicalchemy.blogspot.com/2010/11/cyanosis-differential-diagnosis.html&sa=U&ei=dVcpU92GB-XoywO414CYBA&ved=0CFMQ9QEwFA&usg=AFQjCNEmJ8xGIniPzpJLrhgwhxxtR6m3nA


Changes of rhythm , amplitude and frequency of external 
breathing concomitantly with increased effort of 

respiratory muscles associated with a characteristic 
subjective feeling of lack of satisfaction from breathing 

process.

DYSPNEA

C E N T R A L P U L M O N A R Y E XTRAPULMONARY

Changes at the level 
of the lung 

parenchyma 
(fibrosis, 

inflammation, 
cancer) or airways 

(obstruction)

Changes in the 
excitability of 

respiratory centre 
and interrelations 

between 
inspiratory and 

expiratory neurons

Can be cardiac dyspnea 
related to insufficiency of 

cardiac output (heart failure, 
heart defects with right-left 
shift etc…) and extracardiac 

which is characteristic for any 
type of hypoxia (except the 
cardiac hypoxia), anemia, 

metabolic acidosis.



MECHANISMS OF DYSPNEA

Stimulation of lung 
receptors 

(stretch receptors, irritant 
receptors; juxtacapillary

receptors)

Increased sensitivity to 
changes in ventilation 

perceived through central  
nervous system 

mechanisms; 



Stimulation of neural receptors in the muscle
fibers of the intercostals and diaphragm and of
receptors in the skeletal joints, because of a
discrepancy in the tension generated by these muscles
and the TV that results. These receptors, once
stimulated, transmit signals that bring about an
awareness of the breathing discrepancy.



EUPNEA - normal breathing movements (frequency and amplitude)

HYPERPNEA – increased frequency and  amplitude of breathing movements

HYPOPNEA - decreased frequency and amplitude of breathing movements

APNEA - arrested breathing

BRADYPNEA - decreased rate of breathing

TACHYPNEA - increased rate of breathing 

DYSPNEA - labored breathing (subjective feeling)

ASPHYXIA – inability to breath due to airway obstruction

ORTHOPNEA – labored breathing, except in the sitting or upright position 

TERMS FOR DIFFERENT BREATHING ACTIVITIES



INCREASED PERFUSION                                  REDUCED PERFUSION





INCREASED PERFUSION                                  REDUCED PERFUSION

PHYSICAL EFFORT

HYPOVOLEMIA
HEART FAILURE

CIRCULATORY FAILURE
PULMONARY EMBOLISM

OCLUSSION OF LUNG VESSELS
VASOCONSTRICTION OF LUNG 

VESSELS













DISTURBANCES OF DISTRIBUTION



{

ABNORMAL DISTRIBUTION – condition when the ratio of
ventilation to perfusion in individual alveoli deviates to a functionally
significant extent from that in the whole lung.






