January 1, 2007

Logic Pathways for PFT Summary Statements
STEP 1: Normal PFT (must have Spirometry + Pleth + DLCO).

If any of the below 10 conditions is not normal, skip to step 2:

1)   Normal FVC

(based on C.I. and % predicted)

2)   Normal FEV1

(based on C.I. and % predicted)

3)   Normal FEV1/FVC
(based on C.I. only)

4)   Normal FEV1/FEV6
(based on C.I. only)

5)   Normal FEV1/SVC
(based on C.I. only)

6)   Normal FEV1/dilFVC
(based on C.I. only – if available)

7)   Normal FEV3/FVC
(based on C.I. only)

8)   Normal FEF25-75

(based on C.I. but only if FVC normal)

9)   Normal TLC

(based on C.I.)

10) Normal DLCO - use hgb corrected when available (based on C.I.)

If all the above are normal:  
Statement:  “This is a normal pulmonary function test.”

Then check these qualifying conditions:

If specific conductance reduced (<0.112):

Statement:  “Abnormal specific conductance may indicate the presence of airways disease.”

If RV is increased (based on C.I.) 

or RV/TLC is increased (based on C.I.):

Statement:  “Air trapping and/or hyperinflation can represent peripheral airways disease.”

If all of the above first 10 conditions met, skip to Step 9.

STEP 2: Volumes performed are alone (Nitrogen and/or Pleth) without spirometry do this step. If spirometry is performed skip to Step 3.
If TLC hyperinflated (based on C.I):

Statement: “Hyperinflation is present.”
Else if TLC severely reduced (based on % predicted):

Statement: “Severe restrictive ventilatory defect.”

Else if TLC moderately reduced (% predicted):

Statement: “Moderate restrictive ventilatory defect.”

Else if TLC mildly reduced (based on C.I.):

Statement:  “Mild restrictive ventilatory defect.”

Else if TLC is normal and RV is increased (based on C.I.):

Statement:  “Though the total lung capacity is normal, the increased residual volume supports the presence hyperinflation.”

Else if TLC normal (based on C.I.):
Statement:  “The total lung capacity is normal.”

After one of these statements is executed skip to Step 5.

Step 3: If any lung capacity measurement is normal or elevated (TLC, FVC, SVC, or dilator FVC) and spirometry is performed do this step, otherwise skip to Step 4. If spirometry not performed, skip to Step 5.  

Check the forced expiratory flows (FEF) ratios for obstruction, i.e., FEV1/FVC, FEV1/FEV6, FEV1/SVC, and dilFEV1/dilFVC (based on C.I. only). 
Step 3a: If any FEF ratio is reduced (based on C.I.) do this step, otherwise skip to Step 3b.
If the FEF ratio is reduced (based on C.I.), 
If the FEV1 is very severely reduced (based on % predicted):

Statement:  “Very severe obstructive ventilatory defect.”

Else if the FEV1 ratio is moderately to severely reduced (based on % predicted),
Statement:  “Severe obstructive ventilatory defect.”

Else if the FEV1 ratio is moderately to severely reduced (based on % predicted),

Statement:  “Moderate to severe obstructive ventilatory defect.”

Else if the FEV1 ratio is moderately reduced (based on % predicted),

Statement:  “Moderate obstructive ventilatory defect.”

Else if the FEV1 is reduced (based on C.I.),

Statement:  “Mild obstructive ventilatory defect.”
Else if the FEV1 is >= 100% predicted:



Statement:  “The obstructive defect could be a physiologic variant because
 of the high FEV1.”

If any of the above is true, then go to 3c:
Step 3b: If the FEF ratio is normal (based on C.I.) do this step.
If the FEV3/FVC ratio or FEF25-75 (with normal FVC) is reduced (based on C.I.), 


Statement: “Airflow obstruction is suggested in the midflow range only.”



Qualifying statement for the above:




If the FEV1 is also reduced (based on C.I. or % predicted):




Statement: “The FEV1 is also reduced.”



If midflow obstruction conditions are true then skip to 3c:
Else if the FEV1 is normal and the FVC is normal:


Statement: “This is a normal spirogram.”

Else if the FEV1 is reduced (based on C.I.), 

and the FVC is reduced (based on C.I. or % predicted):



Statement: “Airways obstruction is not demonstrated on spirometry based on the
FEV1/FVC ratio, but the FEV1 and FVC are reduced.”
Else if the FEV1 is reduced (based on C.I.), 
and the FVC is normal:

Statement: “Airways obstruction is not demonstrated on spirometry based on the
FEV1/FVC ratio, but the FEV1 is reduced.”
Else if the FEV1 is normal, 
and FVC is reduced (based on C.I. or % predicted):



Statement: “Airways obstruction is not demonstrated on spirometry based on the
FEV1/FVC ratio, but the FVC is reduced.”
Skip to 3d:
Step 3c: Emphysema check – only do this step if TLC (Pleth or N2) is normal or increased, otherwise go to Step 3d.
If there is obstruction based on a reduced FEF ratio, 

and a reduced DLCOhgb (use DLCO if no hgb value available), 

and hyperinflation (TLC or RV):

Statement: “The combination of obstruction, hyperinflation, and diffusing 

impairment suggests significant underlying emphysema.”

Else if there is midflow obstruction, 
and a low DLCOhgb (use DLCO if no hgb value available), 
and hyperinflation (based on TLC or RV):

Statement: “The minimal airway obstruction in combination with hyperinflation
and diffusing impairment may suggest emphysema.”

If either statement are true go to step 9.  If neither are executed go to Step 3d.
Step 3d: If lung volumes (N2 or Pleth) are performed do this step, otherwise go to Step 3e.
If the TLC is increased (based on C.I.):

Statement: “Hyperinflation is present.”

Else if TLC is normal and RV is increased (based on C.I.):


Statement: “Though the total lung capacity is normal, the increased residual volume 

supports the presence hyperinflation.”

Else if TLC is normal and there is no obstruction (FEF’s and midflows are normal):


Statement: “The total lung capacity is normal.”
Else if TLC is reduced (based on C.I.):


Statement: “Though the total lung capacity is low, restriction is not reported because…” 



If the FVC is normal: 

Statement:  “the forced vital capacity is normal.”


Else if the dilator FVC and SVC are normal:



Statement: “the post dilator and slow vital capacities are normal.”
Else if the SVC is normal:




Statement: “the slow vital capacity is normal.”
Else if the dilator FVC is normal:




Statement: “the post dilator forced vital capacity is normal.”
Skip to Step 5 (even if no statement is executed).
Step 3e:  If only spirometry was performed (no volumes) and the patient has a reduced FVC with either a normal dilFVC, or SVC do this step.
If the FVC is reduced (based on C.I. or % predicted):


Statement: “Restriction is not reported because …”



If the dilator FVC and SVC are normal:




Statement: “the post dilator and slow vital capacities are normal.”
Else if the SVC is normal:




Statement: “the slow vital capacity is normal.”
Else if the dilator FVC is normal:





Statement: “the post dilator forced vital capacity is normal.”
Skip to Step 5.
Step 4: If no lung volume measurements are normal (TLC, FVC, SVC, or dilator FVC), and spirometry is performed, do this step, otherwise skip to Step 5.

Step 4a: If plethesmography or N2 washout is performed and the FEF ration is reduced do this step, otherwise go to step 4b.
If the TLC is reduced (based on C.I. or % predicted), and the FEF ratio is reduced (C.I. only):


Statement: “Combined obstructive and restrictive ventilatory ventilatory defect with …”

Qualifying statements based on FEV1:

If the FEV1 is very severely reduced (% predicted):



Statement: “very severe reduction in the FEV1.”


Else if the FEV1 is severely reduced (% predicted):



Statement: “severe reduction in the FEV1.”


Else if the FEV1 is moderately to severely reduced (% predicted):



Statement: “moderate to severe reduction in the FEV1.”


Else if the FEV1 is moderately reduced (% predicted):



Statement: “moderate reduction in the FEV1.”


Else if the FEV1 is mildly reduced (C.I.):



Statement: “mild reduction in the FEV1.”


Else if the FEV1 is normal reduced:



Statement: “a normal FEV1.”

Go to Step 5.
Step 4b: If plethesmography or N2 washout is performed and the FEF ratio is normal, do this step, otherwise go to step 4c.
If TLC severely reduced (based on % predicted):

Statement: “Severe restrictive ventilatory defect.”

Else if TLC moderately reduced (based on % predicted):

Statement: “Moderate restrictive ventilatory defect.”

Else if TLC mildly reduced (based on C.I.):

Statement:  “Mild restrictive ventilatory defect.”

Qualifying statement to all of the above conditions:

If the FEV3/FVC or FEF25-75 is reduced (both based on C.I.), with a normal FVC:



Statement: “Airflow obstruction is suggested in the midflow range only.”

Go to Step 5.
Step 4c: If the FEF ratio on spirometry is reduced, without lung volume measurements, do this step, otherwise go to Step 4d.
If the FEF ratio is reduced (based on C.I.),


Statement: “Airways obstruction is present with “

If the FEV1 is very severely reduced (based on % predicted):
Statement:  “very severe reduction in the FEV1.”

Else if the FEV1 is severely reduced (based on predicted):

Statement:  “severe reduction in the FEV1.”
Else if the FEV1 is moderately to severely reduced (based on % predicted):

Statement:  “moderate to severe reduction in the FEV1.”
Else if the FEV1 is moderately reduced (based on % predicted):

Statement:  “with moderate reduction in the FEV1.”
Else if the FEV1 is mildy reduced (based on C.I.):

Statement:  “with mild reduction in the FEV1.”
Else if the FEV1 is normal:

Statement:  “a normal FEV1.”
Add the following qualifying statement to all of the above statements:

Statement:  “Lung volumes can help determine if concurrent restriction is present if
clinically indicated.”
Go to Step 5.
Step 4d: If spirometry is performed without volumes (i.e., no N2 or Pleth), and all the FEF ratios are normal, and all the vital capacities are reduced, i.e., FVC, SVC, and dilator FVC (called vital capacity below) do this step, otherwise go to Step 5.
If the vital capacity is markedly reduced (based on % predicted):

Statement:  “Severe restriction suggested by spirometry.”
Else if the vital capacity is moderately reduced (based on % predicted):


Statement:  “Moderate restriction suggested by spirometry.”
Else if the vital capacity is mildly reduced (based on C.I. or % predicted):


Statement:  “Mild restriction suggested by spirometry.”
Qualifying statement to add to all of the above conditions:


Statement:  “Lung volumes are recommended if clinically indicated.”

Also check the following qualifying condition:

If the FEV3/FVC or FEF25-75 (based on C.I.) is reduced with a normal FVC:



Statement:  “Airflow obstruction is suggested in the midflow range only.”

Go to Step 5.
Step 5:  Checking for Air Trapping – only do this step if the FEV1/FVC, FEV1/FEV6, dilFEV1/dilFVC, and FEV1/SVC are normal, otherwise skip to Step 6
If RV/TLC is increased (based on C.I.),


Statement:  “Air trapping may reflect the presence of peripheral airways disease.”

Else if TLC is reduced (based on C.I.), and RV increased (based on C.I.): 


Statement: “Air trapping may represent the presence of peripheral airways disease.”

Else if TLC is normal or hyperinflated (based on C.I.), 
and RV increased (based on C.I.): 

Statement: “An increased residual volume can also suggest peripheral airways

disease.”

Else if SVC/FVC > 1.10: 

Statement: “Air trapping may represent the presence of peripheral airways disease.”

Go to Step 6

Step 6:  If only a SVC is checked without performing spirometry or lung volumes do this step, otherwise Skip to Step 7

If SVC severely reduced (% predicted):

Statement: “The slow vital capacity is markedly reduced.”

Else if SVC moderate reduced (% predicted):

Statement: “The slow vital capacity is moderately reduced.”

Else if SVC mildly reduced (C.I. or % predicted):

Statement: “The slow vital capacity is mildly reduced.”

Else if SVC normal (C.I. and % predicted):

Statement: “The slow vital capacity is normal.”

Go to Step 7

Step 7:  If diffusing capacity performed (use Hgb corrected DLCO value instead of DLCO when Hgb is obtained), otherwise skip to Step 8. 

If the diffusing capacity is high (based on C.I.):

Statement:  “Increased diffusing capacity may be seen in pulmonary hemorrhage, vascular congestion, acute asthma, or lung compression.”

Else if Hgb is obtained, and the DLCOHgb/VA is reduced (C.I. only):

Statement:  “The reduced diffusing capacity, when corrected for hemoglobin and alveolar volume, suggests significant loss or impairment of the gas exchanging surface. “

Else if no Hgb corrected diffusing capacity available and DLCO/VA is reduced (C.I. only):

Statement:  “The reduced diffusing capacity, when corrected for alveolar volume, suggests significant loss or impairment of the gas exchanging surface. “

Else if diffusing capacity is severely reduced (% predicted): 


Statement:  “There is severe diffusing impairment.”

Else if diffusing capacity is moderately reduced (% predicted):


Statement:  “There is moderate diffusing impairment.”

Else if diffusing capacity is mildly reduced (C.I.):


Statement:  “There is mild diffusing impairment.”

Else: if diffusing capacity is normal (C.I.):


Statement:  “The diffusing capacity is normal.”

Go to Step 8.

Step 8:  Specific Conductance (sGaw) only checked if no airway obstruction on spirometry.

If sGaw < .112:

Statement:  “Reduced specific conductance can be seen in airways disease.”

Go to Step 9.
Step 9:  Qualifying statements. 

If expiratory time < 6 seconds:

Statement:  “The poor expiratory effort (i.e., reduced expiratory time) may mask or underestimate airways disease.”

If the inspiratory vital capacity / FVC < 0.85:


Statement: “A suboptimal inspiratory vital capacity effort causes underestimation of the 

diffusing capacity.

If an MVV was performed:

The interpretation paragraph for PFTs will go through the below conditions.

If the predictedMVV – MVV < C.I.:



Statement: The MVV is normal.”

Else if the MVV >= FEV1*40*0.8:


Statement: “The MVV is proportional to the FEV1.”

Else if predictedMVV – MVV >= C.I. and MVV < FEV1*40*0.8:



Statement: “The MVV is reduced.”
Then the Summary of the interpretation will check the following:

If MVV < FEV1*40*0.8 and predictedMVV – MVV >= C.I.:

Statement:  “The reduced MVV can be seen with neuromuscular disease 
as well as poor effort.”

Else if MVV is obtained without spirometry and predictedMVV – MVV >= C.I.:

Statement: “Measurement of the FEV1 is recommended to determine if 

the reduction in MVV is proportional to the FEV1.”
Go to Step 10.
Step 10:  Bronchodilator check - Values evaluated are FVC, FEV1, and FEF25-75.
If the postdilator FEV1/FEV1 >= 1.12 and the improvement is >= 200 ml, 
and the postdilator FVC/FVC >= 1.12, and the improvement is >= 200 ml:

Statement:  “Following bronchodilators there has been significant 
improvement in the FVC and FEV1.”

Else if the postdilator FEV1/FEV1 >= 1.12 and the improvement is >= 200 ml:

Statement:  “Following bronchodilators there has been significant improvement 
in the FEV1.”

Else if the postdilator FVC/FVC >= 1.12, and the improvement is >= 200 ml:

Statement:  “Following bronchodilators there has been significant improvement 
in the FVC only.”

Else if the postdilator FEF25-75/FEF25-75 >= 1.45:

Statement:  “Following bronchodilators there has been suggestive improvement 
in the midflows only.”

Else if no change following bronchodilators:

Statement:  “Following bronchodilators there has been no significant improvement in the flows.”

Criteria for steps followed in summary statements when interpreting PFT’s.

1) If complete PFT’s performed, were they normal (Spirometry, TLC, and DLCO)?

2) Are only nitrogen and/or plethysmographic measurements taken?

3) Is there a normal lung capacity (either TLC, FVC, SVC, or dilator FVC)?

4) Are all lung capacity values reduced (TLC, FVC, SVC, and dilator FVC)?

5) If there is no obstruction of FEV1 ratios, then is there evidence of air trapping?

6) If isolated SVC done with no other tests performed.

7) Were diffusion studies performed?

8) Specific conductance is checked when no other evidence of obstruction.

9) Misc. checks of poor effort and MVV.

10) Was a bronchodilator administered?
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