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Introduction

• Most commonly used 
PFT

• Must appreciate issues 
related to:
– Equipment (calibration)
– Performance of 

maneuver
– Interpretation



Equipment Performance Criteria

BTPS: normal body temperature (37°C), ambient pressure , saturated with water vapor

ATS.Am Rev Respir Dis.1987;136:1286

The majority of spirometers manufactured since 1990  are accurateThe majority of spirometers manufactured since 1990  are accurate .



Equipment Validation

• Require daily calibration with a 3L 
syringe
– Flow sensors can become clogged

• Technician must obtain maximal and 
reproducible efforts
– Poorly performed maneuvers often 

mimic disease states.
– Inline Filter



Technique

• Coach the patient to 
take as deep a breath 
as possible

• Loudly prompt the 
patient to blast out the 
air into the spirometer

• Encourage the patient 
to continue exhaling for 
several more seconds

Requires athletic effortRequires athletic effort



Unacceptable FVC Maneuvers

A: Hesitating start

B: Submaximal blast

C: Coughing

D: Early Termination



Acceptable Maneuver

• Sharp peak flow
– Satisfactory start to the test 

without hesitation
• Expiratory duration > 6s

– And/or a plateau in the 
volume time curve of at least 
one second, or a reasonable 
duration of exhalation with a 
plateau

• 2-3 Reproducible 
maneuvers

• Lack of artifact
– induced by coughing, glottic 

closure, or equipment 
problems (primarily leak)

Look for plateau

Preferably 6 seconds

Sharp Blast

PEF

---FEF 25-75-----



Unacceptable Maneuvers

Cough
Early glottic closure

Variable effort



Reproducibility

The two highest FEV1 and FVC values should be within 0.15 Liters of each other





Predicted Norms



Interpretation
A: Normal

B: Severe 
obstruction

C: Severe restriction

D: Upper airways 
obstruction

E: Poor effort



ObstructionObstruction

§§ FEV1/FVC ratioFEV1/FVC ratio
§§ FEV1 declines with FEV1 declines with 

worsening worsening 
obstructionobstruction

§§ Once obstruction is Once obstruction is 
identified, identified, 
FEV1/FVC ratio FEV1/FVC ratio 
may not be useful in may not be useful in 
gauging severity of gauging severity of 
diseasedisease



Severe Obstruction  Flow Volume

severe < 40% 

moderate 40 - 60% 

mild 60 - 80% 

normal > 80% predicted FEV1 

Obstruction



85 5.78 4.90 PEF 

23 2.56 0.59 FEF25-75 

73 60 FEV1/FVC 

69 2.28 1.58 FEV1 

84 3.11 2.63 FVC 

%Pred Pred Meas 



RestrictionRestriction
§§ Slow vital capacity (SVC)Slow vital capacity (SVC)

–– Spirometer must be able to collect Spirometer must be able to collect 
data for at least 30 seconds. data for at least 30 seconds. 

§§ Useful when FVC is reduced and Useful when FVC is reduced and 
airways obstruction is present. airways obstruction is present. 

§§ Slow exhalation results in a lesser Slow exhalation results in a lesser 
degree of airway narrowing, and degree of airway narrowing, and 
frequently the patient can exhale a frequently the patient can exhale a 
larger volume. larger volume. 

§§ VC with restrictive disease is VC with restrictive disease is 
reduced during both slow and fast reduced during both slow and fast 
maneuvers. maneuvers. 

§§ If SVC still abnormal, need to If SVC still abnormal, need to 
measure static lung volumes measure static lung volumes 
(residual volume and total lung (residual volume and total lung 
capacity)capacity)

§§ The gold standard for The gold standard for 
measurement of TLC, particularly measurement of TLC, particularly 
in the setting of significant airflow in the setting of significant airflow 
obstruction, is body obstruction, is body 
plethysmography.plethysmography.



55 5.40 2.98 PEF 

107 2.11 2.25 FEF25-75 

69 98 FEV1/FVC 

49 1.90 0.94 FEV1 

35 2.75 0.96 FVC 

%Pred Pred Meas 



““Pre and PostPre and Post””

§§ Spirometry should be repeated ten Spirometry should be repeated ten 
minutes after administration of the  minutes after administration of the  
bronchodilatorbronchodilator

§§ Proper MDI technique is important to Proper MDI technique is important to 
prevent false negative results. prevent false negative results. 

§§ An increase in the FEV1 of more than An increase in the FEV1 of more than 
12 percent and greater than 0.2 L 12 percent and greater than 0.2 L 
suggests acute bronchodilator suggests acute bronchodilator 
responsivenessresponsiveness

§§ Lack of response should not preclude Lack of response should not preclude 
a six to eight week therapeutic trial of a six to eight week therapeutic trial of 
ICS with reassessment of clinical ICS with reassessment of clinical 
status and change in FEV1 at the end status and change in FEV1 at the end 
of that time.of that time.



Flow Volume Loops

A: Fixed upper airway obstruction
B: Variable (dynamic) extrathoracic obstruction
C: Variable intrathoracic obstruction

A B C



Extra-thoracic Obstruction

The ratio of expiratory to inspiratory flow at 50 
percent vital capacity – FEF(50 
percent)/FIF(50 percent) – is elevated, with an 
average value of 2.2 (normal ratio: 1)



Intra-thoracic Obstruction









Peak Flow MetersPeak Flow Meters

§§ May be less accurateMay be less accurate

§§ Usually cannot be calibrated/checkedUsually cannot be calibrated/checked

§§ Missing/inadequate graphical displayMissing/inadequate graphical display

§§ Current standards allow +/Current standards allow +/-- 10% variance in 10% variance in 
accuracyaccuracy
–– However may be useful in diagnosing variabilityHowever may be useful in diagnosing variability

–– Tend to have excellent precisionTend to have excellent precision


