
Lung Function

تقٍس قذسح اىشئخ ػيى ت٘صٍو  : ٗظٍفخ اىشئخ 

اىٖ٘اء اىَحَو ثبلاٗمسجٍِ اىى جذاس اىشؼٍشاد 

ثٌ اىنشٌبد اىحَش ٗمَب غبصاد اىذً .
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What  is  Spirometry? 

Spirometry is a method of 
assessing lung function by 
measuring the volume of air 
the patient can expel from the 
lungs after a maximal 
expiration.





Standard Spirometric Indices

• FEV1 - Forced expiratory volume in one second: 

The volume of air expired in the first second of 
the blow

• FVC - Forced vital capacity:

The total volume of air that can be forcibly 
exhaled in one breath

• FEV1/FVC ratio:

The fraction of air exhaled in the first second 
relative to the total volume exhaled  



Additional Spirometric Indicies

• MEFR – Mid-expiratory flow rates:
Derived from the mid portion of the flow volume 
curve but is not useful for COPD diagnosis 

• Peak  Expiratory flow : PEF , the quantity of air 
you expel in one minute

These two indices are effort dependant



Spirogram Patterns

• Normal

• Obstructive

• Restrictive

• Mixed Obstructive and Restrictive



Spirometry

Predicted Normal 

Values



Predicted Normal Values

 Age

 Height 

 Sex

 Ethnic Origin

Affected by:  



Criteria for Normal 
Post-bronchodilator Spirometry

• FEV1: % predicted > 80%

• FVC: % predicted > 80%

• FEV1/FVC:  > 0.7



SPIROMETRY

OBSTRUCTIVE 
DISEASE



Spirometry :  Obstructive Disease
After bronchodilatation
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Spirometric Diagnosis of COPD 

• COPD is confirmed by post–
bronchodilator FEV1/FVC < 0.7

• Post-bronchodilator FEV1/FVC 
measured 10-15 minutes after 
400µg salbutamol or equivalent



Figure 5.1-6.  Bronchodilator 
Reversibility Testing in COPD 

Results

•An increase in FEV1 that is both greater 
than 200 ml and 12% above the pre-
bronchodilator FEV1 (baseline value) is 
considered significant

•It is usually helpful to report the absolute 
change (in ml) as well as the % change 
from baseline to set the improvement in a 
clinical context  



SPIROMETRY

RESTRICTIVE 
DISEASE



Criteria:  Restrictive Disease

• FEV1: %  predicted < 80%

• FVC:   % predicted < 80%

• FEV1/FVC:  > 0.7
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Mixed Obstructive/Restrictive

• FEV1:  % predicted < 80%

• FVC: % predicted < 80%

• FEV1 /FVC: < 0.7



Mixed Obstructive and Restrictive
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SPIROMETRY

Flow Volume



Flow Volume Curve
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Flow Volume Curve Patterns 
Obstructive and Restrictive

Obstructive Severe obstructive Restrictive
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Obstructive Restrictive Mixed
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Spirometry:  Abnormal Patterns

Slow rise, reduced 
volume expired; 

prolonged time to 
full expiration

Fast rise to plateau 
at reduced 

maximum volume 

Slow rise to reduced 
maximum volume; 
measure static lung 

volumes and full PFT’s 
to confirm  



PRACTICAL  SESSION

Performing Spirometry



Performing Spirometry

• Breath in until the lungs are full

• Hold the breath and seal the lips 
tightly around a clean mouthpiece

• Blast the air out as forcibly and fast as 
possible. Provide lots of 
encouragement!

• Continue blowing until the lungs feel 
empty



• Watch the patient during the blow to 
assure the lips are sealed around the 
mouthpiece

• Check to determine if an adequate 
trace has been achieved

• Repeat the procedure at least twice 
more until ideally 3 readings within 100
ml or 5% of each other are obtained 

Performing Spirometry



Three times FVC within 5% or 0.1 litre (100 ml)

Reproducibility - Quality of Results
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Troubleshooting 

Examples - Unacceptable Traces



Unacceptable Trace - Poor Effort
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Spirometry – Common Problems

 Inadequate or incomplete blow

 Lack of blast effort during exhalation

 Slow start to maximal effort

 Lips not sealed around mouthpiece

 Coughing during the blow

 Extra breath during the blow

 Glottic closure or obstruction of mouthpiece

by tongue or teeth

 Poor posture – leaning forwards



COPD  butPEF normal: 

Following figure 

 

 



Following figure

• represents a typical flow–volume loop from 

a patient with moderately severe COPD, 

but with a relatively preserved PEF 

measurement as is often the case. If 

relying on PEF measurement alone, the 

severity of disease would have been 

grossly underestimated



•Plethysmography

قٌٍ تضداد فً الاّتفبخ ٗتقو فً اىتيٍف
 Residual volume: air trapped in lungs  

after full expiration

 RFC: fom Tidal volume after normal 

Expiration

TLUNG CAPACITY:    



DLCO

• اىجذاس اىسْخً اى٘ػبئً ٕ٘ :  اّتشبس أٗه أٗمسٍذ اىنبسثُ٘ 

اىَسشح                                                           

ٌْقص فً اىتيٍف  ٗالاّتفبخ      



Compliance:  ٍطبٗػخ

• تخف فً تيٍف اىشئخ ٗتضداد فً الاّتفبخ     



Airway resistance

• High in COPD



غبصاد اىذً 



(تجبده غبصي ) اىتْفسًاىجٖبص 

 Respiratory System



A rtery and bronchiols are central, veines

and lymph are /septum 



اّتقبه اىٖ٘اء 



Pao2 

of≤ 60 

mmh

g  is 

the 

cut 

point 

for 

good 





آىٍخ ػَئ



ىَبرا ّستؼَئ

ػْذ ٍشٌط اىذاء اىشئ٘ي الاّسذادي اىَضٍِ فً ٗظؼٔ 1.
ّجش غبصاد اىذً  SPO2< 88-92%فبرا مبُ . اىَستقش

ىيتبمذ ٍِ ػذً ٗج٘د استفبع غٍش ٍؼبٗض فً اه  
CO2 ًٗثبىتبىً اّخفبض فPH  ٌٍٖذد ثبظطشاة اىْظ

اىجطًٍْ، ٗثبىتبىً حبجخ لاستقصبء ٗػلاج ٗقذ ٌنُ٘ حتى 
أٗمسجٍِ ٍذٌذ  

مزىل ٕزٓ الاسقبً  : ػْذ ٍشٌط اىذاء الاّسذادي ٍغ س٘سح حبدح . 2
تشٍش ىقص٘س تْفسً حبد ٗحبجخ ىلأٗمسجٍِ 

ػْذ ٍشٌط اىشث٘ ٌفٍذ ٍغ اىجٍل في٘ فً تحذٌذ شذح اىْ٘ثخ  -3
SPO2<92%ٗثبىتيً، حبجخ لأٗمسجٍِ فً حبه 

فً أي حبىخ اسؼبفٍخ -4



الاستؼَبه

ّتشمٔ ػيى الاصجغ حتى ٌستقش اىشقٌ ثذُٗ اسشاع•

ارا ٗظؼْب اىَشٌط ػيى أٗمسجٍِ ثْسجخ ٍئٌ٘خ ٍؼٍجخ،  •

ّْتظش سثغ اىى ّصف سبػخ قجو اػبدح قشاءح اىشقٌ مً  

ٌت٘اصُ

مبسث٘مسٍٍَٖ٘غي٘ثٍِ  /اىشقٌ اىَقشٗء ٕ٘ أٗمسٍٍَٖ٘غي٘ثٍِ•



Limitation of pulse oxymetry

طلاء الأظبفش •

اىيُ٘ الأس٘د ىيجششح•

حٍث ٌجفى الاشجبع طجٍؼCoًاىتسٌَ ثبه •

فقش اىذً حٍث ٌجقى الاشجبع طجٍؼً•



استؼَبه الأٗمسجٍِ الأّفً 

فً اىحبلاد اىحبدح ٗػْذٍب ٌنُ٘ ْٕبك قص٘س تْفسً حبد  •

SPO2< 92%

ٌؼطى أٗمسجٍِ أّفً ثبىقٍْخ أٗ  % 92فً حبه مّ٘ٔ أقو ٍِ •
.  ٌٗشاقت اىتحسِ ثؼذ سثغ سبػخ . اىقْبع

ىٍتش أٗمسجٍِ فً   1ارا مبُ ٍشٌط داء اّسذادي ّؼطٍٔ •
ّٗح٘ىٔ  .اىذقٍقخ مجذاٌخ ّٗشاقت الاشجبع ثؼذ ّصف  سبػخ 

ىيَشفى ارا ىٌ ٌتحسِ لاجشاء غبصاد اىذً 

ثسجت ٗج٘د  ,  ىٍتش فً اىذقٍقخ 6أرا مبُ ٍشٌط سث٘ ّؼطٍٔ •
اى٘صٍخ ٗاىسذاداد اىَخبطٍخ  



ّجش غبصاد اىذً فً حبه ّقص اشجبع



اىقٌٍ اىطجٍؼٍخ ىغبصاد اىذً

:اىششٌبًّ

• PaO2: 95 mmhg , range 85-100

•PaCO2, 37-42

•PH7.38,7.42

-%95 >اشجبع الأٗمسجٍِ• 97%

:اى٘سٌذي

mmhg40= 2% , PvO75Saturation 


