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B. RESTRICTIVE LUNG DISEASE A. OBSTRUCTIVE DISEASES

B. RESTRICTIVE DISEASES

—J . LUNG VOLUME INTERPRETATION
A. OBSTRUCTIVE LUNG DISEASE B. ResTRICTIVE LUNG DISEASE
1. Pathophysiology: 1. Pathophysiology: -Lunge are otiff
A)
o Airway obstruction —(Air trapping — Dynamic hyperinflation o Lung fibrosis — M Elastic recoil and(\, Lung compliance -
- Hypoventilation occurs during inspiration J Lung expansion —» Hypoventilation
= Types: = Types:
e COPD e Interstitial lung disease
e Asthma o Idiopathic Pulmonary Fibrosis (IPF)

e Bronchiectasis

2. _LungVolume Findings: 2. LungVolume Findings:
o Airway Obstruction — Air trapping o MElastic recoil and {, Lung compliance - | Lung expansion
= FRCT = FRCJ, —>[t's really hard to expand their lunge <o they can't
"RVT "RVd take a good deep breath
= TLCP = TLCY
o Air Trapping - Hyperinflation - Hypoventilation o I Lung expansion —» Hypoventilation
: |T li/vJ:l, —Bocause the amount of deep breath : |T'1/V\]:J/ +FRC = functional regidual capacity = ERV + RV >> volume of

air remaining in the lunge after a normal pagsive expiration

Lu ng Volumes 4RV = residual volume >> amount of remaining air in the lunge after a
(Plethysmogra PI’\H) maximal forceful expiration (it can not be voluntary exhaled
#TLC = total lung capacity = Ru + ERV + TV

that they can take above their
normal tidal volume ig very little

Obstructed Restricted o) N
Lungs Lungs maximum amount of air in the lunge
can be held after a maximal inhalation
IRV
Wli HRV ARV = ingpiratory regerve volume >>
;:;TR\</ maximum volume of air that can be
E’jvt . el inhaled after a normal (tidal) ingpiration
IRV =4 >> iri
et RV | #TV = tidal voluAme amount .of air inhaled
or exhaled during a normal quiet breath
| FRC)
R
e [
i _FVC iRV §
Exp. ) Exp.
L Pvel tRv L IPVe IRV
tTLC ITLC
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l. FORCED SPIROMETRY INTERPRETATION

A. OBSTRUCTIVE LUNG DISEASE

B. ReSTRICTIVE LUNG DISEASE

e Pathophysiology:

o Airway obstruction REAUEHEN T EXpIFRtaRy G

® Lung Volume Findings:
o Airway obstruction - Reduction in expiratory airflow

= FEV1IJ V4
e This is markedly reduced given expiratory airflow is
significantly limited in the first second
= FVCJ,
e This is mildly reduced given forced expiration is increased
from air trapping and forced inspiration and TV is reduced

from hypoventilation

= Flow-Volume Loop shifts to the left
e This is largely a result of an TRV

-4 FEVI = forced expiratory volume at | gecond

e Pathophysiology:
5 Lung expansion = Hypoventiation
® Lung Volume Findings:
o L Lung expansion — Hypoventilation
"FVCL 4 d
e This is markedly reduced given forced inspiration, and
expiration is reduced given reduced lung expansion
= FEV1J
e This is minimally reduced given expiratory airflow is only
mildly limited in the first second, given reduced lung
volumes available to exhale in the first second

= Flow-Volume Loop shifts to the right
o This is largely a result of an { RV

Forced Spirometry

Obstructed
Lungs

FEV, Il
Fvel

FEV I

— <70%
FVC |
FEV, Fl/C Normal
\4 Obstructed

o

Time

Restricted
Lungs

FEV, Fve

Normal

Restricted
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Ill. BRONCHODILATION AND BRONCHOCONSTRICTION INTERPRETATION

A. ASTHMA B. COPD
e Pathophysiology: e Pathophysiology:
o Bronchospasm — Narrows bronchioles - Reduces FEV1 o Bronchospasm — Narrows bronchioles - Reduces FEV1
e Lung Volume Findings: e Lung Volume Findings:
o Bronchodilators (e.g.- o Bronchodilators (e.g.
= Promote bronchodilation = Improves FEV1 (>12 % 1 from = Promote bronchodilation -

baseline) — — improves FEV1 (< 12 % 1 from baseline) -
o Bronchoconstriction (e.g. Methacholine)

= Promote bronchoconstriction —

R V1 (> 20% | from baseline) - ObStV'MCted
& Lungs

Obstructed Lungs (Asthma)
(COPD) VFEV,
>20%

tFEV,<12% SABA

SAB,A ®
®
®
Methacholine
g [nducable airway
1449 V. DIFFusIoN LIMITATION of CARBON MoNoXIbE (DLCO) INTERPRETATION
A. EMPHYSEMA B. INTERSTITIAL LUNG DISEASE
e Pathophysiology: e Pathophysiology:
o Emphysema ~ J/fotal surface’area — | Diffusion of o Interstitial Lung Disease (ILD) —~@NTRICKRESS of respiratory
respiratory gases membrane - {, Diffusion of respiratory gases
e Lung Volume Findings: e Lung Volume Findings:
o- in Emphysema o-in Interstitial Lung Disease (ILD)

Surface Areal
Thicknesst

Obstructed Restricted
Lungs ~ —— DLCOV+— Lungs
(Emphysema) (ILD)

r ©

DLCO=
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V. DIAGNOSTIC APPROACH TO PFTs

Diagnostic Approach to

PFT's
) 5 Check 5 -
Suggests Obstructive FEV1/FVC< 70% FEV1/FVC FEV1/FVC> 70%=—  Suggests Restrictive
TTLC JTLC
Check .
TLC/R—EVC/FRC  — ’[‘RV Suggests Restrictive <= |, RV=—— TLCEELVCI/(FRC
I TFRC JFRC
Administer Bronchodilator — ~ 2% _, Suggests Asthma
in FEV1
l Extrinsic Restrictive — DLCO Check
<12% 1 in FEV1 Administer Methacholine Disease pLco
|
>20% |
Suggests COPD in FfVl 4 DLCO
Asthma
Check
f DLCO I ... .
<> DLCO J DLCO Interstitial Lung Disease
Chronic Emphysema
Bronchitis phy
A. OBSTRUCTIVE DISEASES
Obstructive TLC Bronchodilator Test
Lung FEV1/FVC RV and DLCO
Diseases FRC Bronchoconstriction Test
COPD FEV1 < 12% 1 in baseline with albuterol Jd in Emphysema
<70% T
FEV1>12% I in baseline with albuterol
Asthma 61 ) ) ) ) Normal or 1 in Asthma
FEV1 > 20%  in baseline with methacholine
B. RESTRICTIVE DISEASES
Restrictive TLC Bronchodilator test
Lung FEV1/FVC RV and DLCO
Diseases FRC Bronchoconstriction test
Interstitial Lung Disease 4 inILD
>70% N N/A

Extrinsic Disease Normal
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