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Objectives

n As  a  result  of  attending  this  session,  
participants  will  be  able  to:
– Identify  the  indications  to  order  a  
pulmonary  function  test
– Interpret  a  basic  pulmonary  function  test.
– Differentiate  obstructive  vs.  restrictive  
lung  disease



§ Spirometry
§ Flow  Volume  Loop
§ Bronchodilator  response
§ Lung  volumes
§ Diffusion  capacity  (DLCO)
§ Bronchoprovocation  testing

Components  of  PFTS



Indications  — Diagnosis  

§ Evaluation  of  signs  and  symptoms
- SOB,  exertional  dyspnea,  chronic  cough

§ Screening  at-risk  populations

§ Monitoring  pulmonary  drug  toxicity

§ Abnormal  study
- CXR,  EKG,  ABG,  hemoglobin

§ Preoperative  assessment



Indications  — Prognostic

■ Assess  severity

■ Follow  response  to  therapy

■ Determine  further  treatment  goals

■ Referral  for  surgery  

■ Disability



Spirometry

§ Simple,  office-based
§ Measures  flow,  volumes
§ Volume  vs.  Time
§ Can  determine:

- Forced  expiratory  volume  in  one  second  
(FEV1)
- Forced  vital  capacity  (FVC)
- FEV1/FVC
- Forced  expiratory  flow  25%-75%  (FEF25-75)



The  volume  is  plotted  against  the  time,  it  
displays  the  expiration.



Flow-volume  loops
n Is  a  plot  of  inspiratory  
and  expiratory  flow  in  
the  vertical  axis    against  
volume  in  the  horizontal  
axis,  during  the  
performance  of  
maximally  forced  
inspiratory  and  
expiratory  maneuvers.  



Normal  Values

n Compared  to  population  norms
n Normal  is  within  2  standard  deviations  from  
the  mean

n Generally  80-120%  predicted
n Predicted  values
– Age
– Sex
– Height
– Race



Obstructive  Pattern

■ Decreased  FEV1
■ Decreased  FVC

■ Decreased  FEV1/FVC    
- <75%



Restrictive  Pattern

§ Decreased  FEV1

§ Decreased  FVC

§ FEV1/FVC    normal or  increased



Obstructive  &  restrictive  defects

Parameter Obstruction Restriction

FEV1 Reduced Reduced

FVC Normal Reduced

FEV1/FVC Reduced Normal/Increased



Spirometry  Patterns



Bronchodilator  Response

§ Degree  to  which  FEV1 improves  with  inhaled  
bronchodilator

§ Documents  reversible airflow  obstruction

§ Significant  response  if:
- FEV1 increases  by  10%  and >200ml

§ Request  if  obstructive  pattern  on  spirometry



Bronchoprovocation

§ Useful  for  diagnosis  of  asthma  in  the
setting  of normal  pulmonary  function  
tests

§ Common  agents:
- Methacholine,  Histamine

§ Diagnostic  if:    ≥20%  decrease  in  FEV1



Upper  Airway  Obstruction

§ Variable  intrathoracic  obstruction

§ Variable  extrathoracic  obstruction

§ Fixed  obstruction



Upper  Airway  Obstruction



Lung  Volumes



Lung  Volumes

§ Measurement:
- helium
- body  plethsmography

§ Indications:
- Diagnose  restrictive  component



Lung  Volumes  – Patterns

§ Obstructive
- TLC  >  120%  predicted
- RV  >  120%  predicted

§ Restrictive
- TLC  <  80%  predicted
- RV  <  80%  predicted



Diffusing  Capacity

§ Diffusing  capacity  of  lungs  for  CO

§ Measures  ability  of  lungs  to  transport  inhaled  gas  
from  alveoli  to  pulmonary  capillaries

§ Depends  on:
- alveolar—capillary  membrane
- hemoglobin  concentration
- cardiac  output



Diffusing  Capacity

§ Decreased  DLCO
(<80%  predicted)

§ Obstructive  lung  disease

§ Parenchymal  disease

§ Pulmonary  vascular  
disease

§ Anemia

§ Increased  DLCO
(>120-140%  predicted)

§ Asthma  (or  normal)

§ Pulmonary  hemorrhage

§ Polycythemia

§ Left  to  right  shunt



Obstructive  Pattern  — Evaluation

§ Spirometry
§ FEV1,  FVC: decreased
§ FEV1/FVC: decreased (<70%  predicted)

§ FV  Loop “scooped”

§ Lung  Volumes
§ TLC,  RV: increased

§ Bronchodilator  responsiveness



Restrictive  Pattern  – Evaluation
§ Spirometry

§ FVC,  FEV1: decreased
§ FEV1/FVC:   normal  or  increased

§ FV  Loop “witch’s  hat”

§ DLCO decreased

§ Lung  Volumes
§ TLC,  RV:     decreased

§ Muscle  pressures  may  be  important



Examples



Case  1

n A  27  year  old  male  with  episodic  
dyspnea  worsened  by  cold  weather,  
exposure  to  cats  and  severe  exercise.





Case  2

n A  72  year  old  male  with  a  60  pack  
year  history  of  smoking.    Denies  
respiratory  symptoms.

n Pre-op  CABG





Case  3

n Progressive  dyspnea  with  a  history  of  
construction  work,  asbestos  exposure.





Case  4

n A  52  year  old  woman  with  childhood  
asthma  that  she  “outgrew”.    She  now  
complains  of  episodic  dyspnea.





Case  4

n What  do  you  order  next?





Case  5

n A  56  yo  male  with  a  66  pack  year  
history  of  smoking  and  progressive  
SOB.





Case  6

n A  39  yo  male  with  severe  respiratory  
distress  and  inspiratory  wheezing





Case  7

n A  66  year  old  male  with  scleroderma  
and  SOB





Case  8

n Scleroderma  with  SOB





Case  9

n Episodic  SOB,  and  cough
n R/O  asthma





Case  11

n SOB  since  prolonged  intubation  for  
ARDS  2  years  ago.






