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Objectives

• This session will review: 
1) Common measures obtained during 
spirometry
2) Indications and C/I to spirometry
3) An approach to spirometry interpretation
4) Several examples of spirometry and their 
interpretations



Disclosures

• I have received honoraria/speaking fees for 
CME sessions funded by AstraZeneca, Valeo 
and GSK, none of which are related to today’s 
content

• The university will provide an honoraria for 
this talk



Most Important

• Quality Control/Calibration
• Technical considerations 
• Coaching



Spirometry

• Physiological test measuring maximally 
inspired/expired air volume(s)/flow(s)

• Entirely dependent on effort and test 
technique 

• Measures volume or flow vs time
• Most relevant measures are the FEV1 and FVC
• Other measures reported incl PEF, PIF and mid 

expiratory flows



Definitions

• FVC: maximal volume of air exhaled with 
maximally forced effort from a maximal 
inspiration expressed in L

• FEV1: is the maximal volume of air exhaled in 
the first second of a forced expiration from a 
position of full inspiration, expressed in L.



Physiology

• Expiratory airflow measured with spirometry 
is determined by the driving pressure and 
size/viscoelastic properties of lungs/airways

• The driving pressure is dependent on effort, 
respiratory muscle function and elastic recoil 
of the respiratory system

• Resistance to airflow can be due to 
obstruction of a central airway or to 
intrapulmonary airflow obstruction
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Reversibility testing

• Withhold SABD/LABD if want to know if any 
reversibility present (4h and 24h, respectively)

• Continue SABD/LABD if want to know if 
ongoing reversibility present

• Dose:
– Ventolin 100mcg puffs x 4 (30s apart) with spacer 

- retest 10-15min



Interpretation Steps

• Demographics
• Review historical information / RT Comments
• Look at the flow volume loop
• Assess for airflow obstruction 
• Look at the FEV1 and FVC
• Review post BD spirometry if available



Demographics

• Patient name
• DOB
• Date and location of test
• Height/Weight/BMI
• Race



Demographics



Historical Information



FVL

• Does the technique look good? Free from 
artifact? Expected shape? 

• Does it look normal, restricted, or obstructive?
• If it looks abnormal, what is the cause?
• Be sure to also look at the inspiratory loop



FVL





Airflow obstruction

• What is the ratio of the absolute FEV1 to 
absolute FVC
-Not the FEV1% : FVC%

• < .70 = airflow obstruction is present
-This may be due to aging and not ‘disease’ 

• Use of the LLN is also prevalent
-A ratio of 80-85+ is expected for children
-A ratio of 60-65 may be expected for 80+ yo
-LLN is not the same as ‘predicted’



Airflow obstruction

• Need to keep in mind the clinical context, FVC, 
technique, other factors that can affect FVC, 
day to day variability 

• Patients can have a preserved ratio (ie. > 70 or 
LLN) with scooping of the FVL 
-sometimes we call this ‘early small airways 
disease’ or ‘small airways obstruction’
-careful not to overcall this



FEV1 and FVC

• If there’s airflow obstruction, we want to 
know how low the FEV1 is and also what the 
FVC is 

• If the FVC is also low, this can be due to gas 
trapping (high RV), or due to concomitant lung 
volume restriction (low TLC). This can only be 
determined with full PFTs



FEV1 and FVC

• If airflow obstruction is absent, we still want 
to know what the FEV1 and FVC are. 

• If they’re both low this is suggestive of lung 
volume restriction
-This still needs to be confirmed with full PFT
-People can have a low FEV1 and FVC and a 
normal TLC and therefore do not have lung 
volume restriction. This is called PRISM or the 
non specific pattern



Post BD Spirometry

• Look to see if the FEV1 or the FVC have 
increased by at least 200 cc and 12% (relative) 

• These cutoffs are in flux, may use 10% of the 
absolute value as well

• NB if FVC increases significantly but FEV1 
doesn’t it may be due to test technical reasons 
(longer exhalation time in the post BD spiro)

• NB a positive BD response (12% and 200 cc) is 
non specific. As these numbers get bigger it 
becomes more specific for asthma



Regarding our formal interpretations

• Guideline (not gestalt) based
• We (often) lack the clinical context
• Like anyone else interpreting tests, sometimes 

we need to be hedgy
• It’s easier interpreting tests when you know 

the patient and often there are subtleties to 
the results that you can glean only when you 
know the clinical context
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