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Learning Objectives
As a result of this course, participants will be 
able to: 
1) Interpret a basic spirometry and 
complete PFT report
2) Categorize patients as having either an 
obstructive or restrictive (or mixed) condition
3) Conclude a generalized clinical 
implication based upon an interpretation of 
report



Disclaimer:

During the presentation, various drug 
names, pulmonary functions devices, 
and companies may be referenced or 

pictured. I am in no way affiliated with or 
compensated by any of the mentioned 

companies/corporations or their 
products.

***I would, however, not be opposed to the idea of making medications more affordable for our 
patients by decreasing the amount of profits/“kickbacks” to affiliated companies, 

corporations, or their representativesJ



History of 
PFT

Aelius Claudius Galen
*Mid 100’s A.D.

John Hutchinson
*1800s







What is 
Spirometry?

Flow (L/sec) = Volume (L)
                 Time (sec)
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Flows, Volumes, and 
Waveforms… oh my!

Spirometry

• Main Value:
– FEV1
– FVC
– FEV1/FVC ratio
(aka. FEV1%)
PEFR 

Complete PFT

• Main Value:
– TLC
– FRC
– RV
– DLCO?



Why Spirometry?
• Simple, cost effective

– Baseline lung function
– Evaluate SOB
– Detect pulmonary disease
–Monitor therapeutics
– Evaluate degree of impairment
– Pre-op
– Surveillance of occupational lung disease



Spirometry Values
• Forced Expiratory Volume, 1 sec (FEV1)
• Forced Vital Capacity (FVC)
• FEV1/FVC
• Forced Expiratory Flows

– 25%
– 75%
– 25-75%
– Max 

• Inspiratory & Expiratory



Again…• FEV1 (L)
• FVC (L)
• FEV1/FVC (%)
• FEF 25% (L/sec)
• FEF 75% (L/sec)
• FEF 25-75% (L/sec)
• FEF Max (L/sec)
• FIVC (L)
• FIF Max (L/sec)









What is Normal?
• Predicteds

• 80-120%



Predicteds
• NHANES III

–Age
–Sex
–Height
–Race
–(Weight)









Flow Volume 
Loop











Pre & Post 
Bronchodilator



Pre & Post Bronchodilator







Considerations of 
Bronchodilator 

Responsiveness Study
*Be aware of last medication: broncho-active 

medication taken?

**A bronchodilator may be effective when 
administered properly

***A bronchodilator may not be effective for 
all patients



Bronchoprovocation 
Testing

• The goal = induce bronchospasm

• Irritant administered via nebulization



Bronchoprovocation Testing
• Irritant is inhaled via specific dosing

• Look for ‘conversion’

• 20%



Other AW Irritants
• Mannitol
• Histamine
• Hypertonic Saline (4.5%)
• Eucapnic Voluntary Ventilation
• Exercise Challenge









Quick Review
• Simple Spirometry

– FEV1
– FVC
– FEV1/FVC

• Bronchodilator Responsiveness Testing
– > 10% Δ FEV1

• Bronchoprovocation Testing
– PC 20



Complete PFT



The ‘Full PFT’
• Indicated to measure volumes/capacities

– Includes diffusion studies

• SVC
• RV
• TLC
• DLCO









DLCO

Lung diffusion (capacity) for 
Carbon Monoxide (CO) Main indications

Rule out or confirm 
diffusion impairment

Monitor disease 
progressionCO



Obstruction vs. Restriction

Obstruction
– Decreased flows
– Increased RV & TLC(?)

Restriction
– Decreased volumes





Obstructive Flow Volume Loop



Restrictive Flow Volume Loop



Obstructive PFT   #1
75 y/o female caucasion
Height 65 in
Weight 97 lbs

Spirometry
   pre-tx   post-tx
  pred best % pred  best % pred  % chg

FVC   2.76 1.52 55  2.01 73  32
FEV1  2.04 .66 32  .89 44  35
FEV1/FVC  81 43   44
FEF 25 - 75  1.76 .22 13  .32 18  45
PEF  5.48 1.97 36  2.24 41  14

 Interpretation

 1.  Spirometry indicates a severe obstructive ventilatory defect.  

 2. There is significant post-bronchodilator improvement 



Obstructive PFT #273 y/o male caucasion 
Height 70 in
Weight 270 lbs

Spirometry
   pre-tx   post-tx
  pred best % pred  best % pred  % chg

FVC   3.97 2.7 68  2.87 72  6
FEV1  3.07 1.32 42  1.52 50  15
FEV1/FVC 78 49   58
FEF 25 - 75 3.12 .35 11  .46 14  29
PEF  8.16 2.92 36  3.22 41  14

  Interpretation

 1.  Spirometry indicates a severe obstructive ventilatory defect.  
 2. There is significant post-bronchodilator improvement 



Obstructive PFT #3

29 y/o female caucasion
Height 62 in
Weight 100 lbs

Spirometry
   pre-tx   post-tx
  pred best % pred  best % pred % chg

FVC   3.31 1.31 40  1.39 42 6
FEV1  2.86 .64 22  .72 25 15
FEV1/FVC  87 49   52
FEF 25 - 75  3.42 .17 5  .21 6 24
PEF  6.25 1.93 31  3.22 41 52

 Interpretation

 Severe obstruction with mild post bronchodilator improvement.  
 Reduced vital capacity may be secondary to obstruction but cannot rule out restriction as well
 worse since 6/87
 FVC                 2.17----1.39
 FEV1                1.32---.72
 FEF 25-75        .61-----.21



Restrictive PFT  #473 y/o female caucasion
Height 60 in
Weight 146 lbs

Spirometry
   pre-tx   post-tx
  pred best % pred  best % pred % chg

FVC   2.26 1.47 65  1.44 64 -2
FEV1  1.61 1.17 65  1.01 56 -14
FEV1/FVC  82 80   70
FEF 25 - 75  1.88 1.09 58  .61 22 -44
PEF  4.9 3.21 66  2.51 51 -22
Lung Volumes

   pre-tx   
  pred avg %pred
VC  2.25 1.47 65
TLC  3.99 1.65 41
RV  1.52 .18 11
RV/TLC  41 11
FRC N2  2.23 .65 29

Diffusion
  pred avg %pred
DLCO  17.3 4.2 24

  Interpretation
 1.  Spirometry indicates a moderate ventilatory restrictive defect.  No significant improvement post 
  bronchodilator
 2.  Lung volumes indicate a restrictive physiology
 3.  DLCO indicates a severe diffusion defect 



Restrictive PFT  #5
78 y/o female caucasion
Height 68 in
Weight 166 lbs

Spirometry
   pre-tx   post-tx
  pred best % pred  best % pred  % chg

FVC   2.43 1.61 66  1.66 68  3
FEV1  1.92 1.29 67  1.48 77  15
FEV1/FVC  81 80   89
FEF 25 - 75  1.67 2.19 139  2.99 190  27
PEF  5.15 4.16 81  4.32 84  4

Lung Volumes
   pre-tx   
  pred avg %pred
VC  2.48 1.73 71
TLC  4.56 1.96 48
RV  1.92 .22 12
RV/TLC  42 12
FRC N2  2.67 .97 34

Diffusion
  pred avg %pred
DLCO  18.8 9.0 49

 Interpretation
 1.  Spirometry indicates a restrictive process with significant improvement post bronchodilator
 2.  Lung volumes are reduced confirming a restrictive physiology
 3.  DLCO indicates a moderate reduction in diffusion capacity 



62 y.o. male62 y.o. male

FVCFVC 2.122.12 44%44%
FEV1FEV1 1.151.15 31%31%
RatioRatio 54%54%

*TLC *TLC 4.674.67 67%67%

FVC Curve
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75 y.o. male75 y.o. male

FVCFVC 2.682.68 63%63%
FEV1FEV1 0.780.78 24%24%
RatioRatio 29%29%

*TLC *TLC 9.379.37 141%141%

FVC Curve
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What’s the 

interpretation?







Post LUNG TRANSPLANT



















Become a 

Certified or Registered 

Pulmonary Functions 

Technologist



Thanks for Listening!

Tim.Gilmore@lsuhs.edu

mailto:Tim.Gilmore@lsuhs.edu

