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Pulmonary compliance & Airway resistance 

Pressure in the pleural cavity is negative related to intra-pulmonary pressure..Why?

A: chest wall tends to expand

B: وبتخليه اعلى ، فبكون الضغط جوا القفص الصدري سالب بالنسبة الها Dبتولد ضغط جوا الرئت Dفي عنا قوت 

1- Elastic forces: produced by elastic fibres of the lungs 

➡

 contribute by 1/3 of lung elasticity 
2- Surface tension: contribute by 2/3 of lung elasticity 

Above 2 forces attribute to the tendency of lungs to collapse( توقلاوD مهيمسب لوده  elastance ) 

 ؟ surface tension ينعي وش .. بيط
 ىوق ( اهنيب دش ىوق يف لئاسلا تائيزجو ،،لئاسلاو ءاوهلا Dب لصاف حطس انع يف ءاوه هيلوح نوكي اW لئاس يأب Tه
 كيه اهضعب يغلت حر ىوقلا ياه صنلاب ونc حطسلاع اهريثأت نوكب ياه ) كسامتلا

 ؟ lungs لاب اهلخد وش … تحتل اهريثأت نوكيح حطسلاع يللا تائيزجلا Tه
 لاب شامكنا ل يدؤي surface tension هحطس ىلع دلوتي حر داه ،لئاس اهفارطأب يفو اوه ةنايلم alveoli لا انع انحا

alveoli، لا داهو tension نوناق بسح طغض دلوب young laplace : 
P = 2* T/r 

 collapse pressure : همسا طغضلا داهو
 Transpulmonary pressure هيمسب داه قرفلاو D lungs + pleural cavityب طغضلاب قرف انع راص كيه بيط

 ةظحoم #

⬅

 Transmural pressure : هيمسب زجاح لoخ طغضلاب قرف يا 

Respiratory cycle: 
Each respiratory cycle takes 4-5 seconds and consists of inspiration & expiration 

تعالو نحكي عن التغيرات بكل مرحلة !



1- Inspiration
A- pulmonary pressure (alveolar) : first it decreases, why? 
To beat the collapse pressure caused by surface tension by 

⬆

 radius of alveoli: 
 p لا لقي حر يلاتلاب r انعفر هنا امبو p = 2* T/ r ونا لبق انلق

 Then it will 

⬆

 by inflow of air to the lungs and by 

⬆

 elastic recoil of the lung 

B- pleural pressure: it becomes more negative and reaches its highest negativity by the 
end of inspiration.

 ؟ رتكا  negative ريصب يل
دعب )طغضلا*مجحلا(= لبق )طغضلا*مجحلا( نوناقلا بسحو مجحلا دازف chest wall لا عات diameter لا داز ون=
 طغضلا لقي حر ف

C- lung volume: it will increase 

2 - Expiration

A- Alveolar pressure: it will slightly increase, then it will decrease because of 

⬇

 
lung volume 

B- pleural pressure: it will increase because of relaxation of inspiratory muscles which 
cause 

⬇

 in chest wall volume 

C- lung volume: it will decrease 

NOTES⬇
Alveolar pressure: highest value 

➡

 1 cm.H2O At the beginning of expiration 
lowest value 

➡

 -1 cm.H2O At the beginning of inspiration 

Pleural pressure: highest value 

➡

 -5 cm.H2O At the end of expiration 
lowest volume 

➡

 -7.5 cm.H2O At the end of inspiration 

Lung volume: highest value by the end of inspiration 
lowest value by the end of expiration 



The difference between lung volume during quite breathing is called tidal volume = 0,5 L

Transpulmonary pressure: is directly related to the elastic forces ( elastance) of the 
lung and it reaches its maximum level by the end of inspiration.

Lung compliance
It is the stretchability of the lung or it is the volume of the lung at a given pressure

Lung compliance is due to elastic forces of elastic fibre’s & surface tension 
 lung compliance ع رثأي حر elastance لا ع رثأب لماع يا يلاتلاب

Notes on the curve: 
1- this curve represents dynamic lung compliance 
2- lung compliance differs between inspiration & 
expiration (higher in expiration than inspiration)

➡

 this 
is called Hysteresis.. why ? 
At the beginning of inspiration surface tension will be 
highest, also during inspiration Transpulmonary pressure 
is increasing which produce more elastic recoil opposite 
to the inspiratory force.

 يف expiration لاب وهم بييط … expiration نم ىلعا inspiration لاب work لا مهانركذ يللا 7ببسلا ناشع
 ؟ عوضوHاع رثأ ام يل elastic recoil انع
 لل ةئرلا لصوت ام دحل لقت لضتبو expiratory force لا هاجتا عم نوكب elastic recoil لا expiration لاب

resting volume .
3- Elastance is inversely related to compliance 

X7ب ةيدرط ةق]علا انيكح ون elastance, Transpulmonary pressure لا نوكتح يلاتلاب elastance عم ةيسكع 
compliance نوناقلا بسح . 



Conditions that 

⬇

 or 

⬆

 compliance:

1- Restrictive lung disease: 

⬇

compliance due to pressure of fibrous tissue ( اطمتب ام يساق داه )
 يقفFا هاجتCاب curve لا حورب ف مسجلا سفنل لصون ناشع ربكا طغض انمزلي حر يلاتلاب

2- Emphysema: 

⬆

 compliance due to destruction of elastic fibers (

⬇

 elastance) 
 elastic لا لق ونC رتكا expiration لاب نوه ةلكشQا Pه ،اهربكيو هعم lung لا بحسي حر chest wall لا يلاتلاب

recoil لا ريصب ف expiration ا زيمنبو ،لوطا تقو هدبQميقتسم نوكب هردص ونا ضير )barrel shape( 

Airway resistance:
Major site for airway resistance 

➡

 middle lobular and segemental bronchi
Sympathetic stimulation 

➡

 bronchodilation 

➡

 

⬇

 resistance 
Parasympathetic stimulation 

➡

 

⬆

 resistance by increase mucus secretion and 
bronchoconstruction 

Surfactant & surface tension: 
Surfactant is composed of : phospholipids + proteins + IgA , secreted by type 2 alveolar cells.
It decrease surface tension (

⬇

 Transpulmonary pressure) Cنوناق بسح ون  p=2*T/r ليلقت  tension 
لا للقيح  pressure 

so 

⬆

 lung compliance 

Clinical importance: premature babies will have immature lung ( can’t produce surfactant) so 
they are put on artificial ventilator with artificial surfactant until the lungs become mature.

➡➡

 this condition is called respiratory distress syndrome.
Mechanism of surfactant: 
Surfactant is a phospholipid mainly ( non-polar) so it will occupy the surface of the fluid in the 
alveoli, so interaction forces between molecules will be decreased and surface tension will be 
decreased..
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