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What would you like to learn about

Pulmonary Function Testing?




LEARNING OBJECTIVES

1. Describe the clinical indications for pulmonary function testing
2. Understand the physiology of the core pulmonary function tests:

spirometry, lung volumes and DLCO

. Apply an organized approach to interpreting pulmonary function
tests

. ldentify obstructive, restrictive, mixed obstructivesstrictive and
pulmonary vascular patterns of abnormalities on pulmonary
function testing.




INDICATIONS FOR PFTS

A Evaluation of patients presenting with dyspnea
A Evaluating disease severity and monitoring response to treatment
A Determine fitness for surgery

A *thoracic surgery/lung resection




PFTS: AVAILABLE MEASURES

A Spirometry

A Airflow (how much air, how fast)
A (Static) Lung volumes

A Volume (how much air)
A Diffusing Capacity/DLCO

A Gas exchange (how effective)

A Other testing:
A Airway responsiveness
A Respiratory muscle strength testing

A Compliance of the lungs
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A PHYSIOLOGY REFRESHER:

LUNG VOLUMES AND CAPACITIE




Volume (L)

"Breathe "Breathe in "Breathe out
v as deeply as hard and as
normatly as you can" long you can"

Forced
expiratory
volume in
1 second
(FEV1)

Inspiratory
reserve
volume (IRV)

Inspiratory
capacity (IC)

Forced
| vital
+=——— capacity
| A (FVC)
| Tidal volume (TV)
- —
I
Y Total
Expiratory lung
1 second reserve capacity
volume (RV) _ (TLC)
Functional
residual
________________________ __ capacity Y
(FRC)
Residual
volume (RV)
Y Y Y

Time (sec)

Al-Askhar. Cleveland Clinic Journal of Medicine. 2



Volume (L)

"Breathe in "Breathe out

“Breatne“ as deeply as hard and as
normatly as you can" long you can"
T A A A A
Forced
expiratory -
volume in Inspiratory
1 second reserve Inspiratory
(FEV1) volume (IRV) |capacity (IC)
Forced
| vital
+—-————— capacity
| . (FVC)
| Tidal volume (TV)
LY {
I
Y Total
Expiratory lung
1 second reserve capacity
volume (RV) _ (TLC)
Functional
residual
________________________ __ capacity Y
(FRC)
Residual
volume (RV)
Y Y Y

Time (sec)



Volume (L)

"Breathe "Breathe in "Breathe out
v as deeply as hard and as
normatly as you can" long you can"

Forced
expiratory _
volume in Inspiratory

1 second reserve Inspiratory
(FEV1) volume (IRV) capacity (IC)

Forced
| vital
——————— capacity
| . (FVO)
| Tidal volume (TV)
Y {
I
Y 1 Total
Expiratory lung
1 second reserve capacity
volume (RV) _ (TLC)
Functional
residual
________________________ __ capacity Y
(FRC)
Residual
volume (RV)
Y Y A

Time (sec)



Volume (L)

"Breathe in "Breathe out

"Breathe as deeply as hard

and as

n
normally as you can" long you can"

Forced

expiratory

volume in Inspiratory

1 second reserve
(FEV1) volume (IRV)

Inspiratory
capacity (IC)

Forced
| vital
——————— capacity
| . (FVO)
| Tidal volume (TV)
Y {
I
Y Total
Expiratory lung
1 second reserve capacity
volume (RV) _ (TLC)
Functional
residual
________________________ __ capacity Y
(FRC)
Residual
volume (RV)
Y Y A

Time (sec)



Volume (L)

"Breathe "Breathe in "Breathe out
v as deeply as hard and as
normatly as you can" long you can"

Forced
expiratory _
volume in Inspiratory

1 second reserve Inspiratory
(FEV1) volume (IRV) capacity (IC)

Forced
vital
- capacity
) (FVQ)
Tidal volume (TV)
Y Total
Expiratory lung
1 second reserve capacity
volume (RV) (TLC)
Functional
residual
________________________ |  capacity |Y
(FRC)
Residual
volume (RV)
Y Y Y

Time (sec)



Volume (L)

"Breathe in "Breathe out

"Breathe as deeply as hard

and as

n
normally as you can" long you can"

expiratory

volume in Inspiratory

1 second reserve
(FEV1) volume (IRV)

Forced

Inspiratory
capacity (IC)

Forced
| vital
——————— capacity
| . (FVO)
| Tidal volume (TV)
Y {
I
Y Total
Expiratory lung
1 second reserve capacity
volume (RV) _ (TLC)
Functional
residual
________________________ __ capacity Y
(FRC)
Residual
volume (RV)
Y Y A

Time (sec)



Volume (L)

"Breathe in "Breathe out

"Breathe as deeply as hard

and as

n
normally as you can" long you can"

Forced

expiratory

volume in Inspiratory

1 second reserve
(FEV1) volume (IRV)

Inspiratory
capacity (IC)

Forced
| vital
——————— capacity
| . (FVO)
| Tidal volume (TV)
Y {
I
Y Total
Expiratory lung
1 second reserve capacity
volume (RV) _ (TLC)
Functional
residual
________________________ __ capacity Y
(FRC)
Residual
volume (RV)
Y Y A

Time (sec)



Volume (L)

"Breathe "Breathe in "Breathe out
v as deeply as hard and as
normatly as you can" long you can"

] I
Forced
expiratory
volume in
1 second
(FEV1)

Inspiratory
reserve
volume (IRV)

Inspiratory
capacity (IC)

Forced
| vital
——————— capacity
| . (FVO)
| Tidal volume (TV)
Y {
I
Y Total
Expiratory lung
1 second reserve capacity
volume (RV) _ (TLC)
Functional
residual
________________________ __ capacity Y
(FRC)
Residual
volume (RV)
Y Y A

Time (sec)



Volume (L)

"Breathe in "Breathe out

"Breathe as deeply as hard

and as

n
normally as you can" long you can"

Forced

expiratory

volume in Inspiratory

1 second reserve
(FEV1) volume (IRV)

Inspiratory
capacity (IC)

Forced
| vital
——————— capacity
| . (FVO)
| Tidal volume (TV)
Y {
I
Y Total
Expiratory lung
1 second reserve capacity
volume (RV) _ (TLC)
Functional
residual
________________________ __ capacity Y
(FRC)
Residual
volume (RV)
Y Y A

Time (sec)




Volume-time curve Flow-volume loop

\ Total lung capacity (TLC) Exhalation

Normal pattern

Restrictive

AN
N Obstructive pattern pattern

~
~
~

Normalor =~ _
restrictive pattern ~ < _

Flow (L/s)

_— —

=
()
£
E
O
>

Residual volume (RV)

Obstructive
pattern Inhalation

High 0
Volume

Al-Askhar. Cleveland Clinic Journal of Medicine. 20




AN APPROACH TO PFT
INTERPRETATION




STEP 1: CONFIRM PATIENT

DEMOGRAPHIC DATA




DEFINING NORMAL AND ABNORMAL VALUES
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DEFINING OBSTRUCTION WITH FEV1/FVC RATIO:
FIXED 0.7 CHOFF VS. AGRDJUSTED LLN
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STEP II: IS THE TEST OF ADEC

QUALITY?

Acceptability and
Reproducibility



ACCEPTABILITY

1 2 3 @

Free from Free from leaks Good start Good Effort
artifacts (cough,
glottic closure)

Examine the flow volume loop and the flow time
curve
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