Pulmonary Function Tests

Summary and Practice Cases



Learning Objectives

|dentify a likely category of lung disease from a PFT report
(e.g. obstructive, restrictive, mixed, vascular)

Hypothesize a specific etiology of lung disease by synthesizing
PFTs with a clinical history and chest radiograph.



Case 1

ID
56 y/o smoker presents with a
progressive, productive cough and

dyspnea over 3 months.

Exam
General: Thin, appears comfortable

Vitals: T 37.6, HR 95, BP 125/80, RR
24, O, sat 95% on room air

Chest: Diminished lung sounds
throughout both lungs

Cardiac: Regular rhythm, no murmurs,
normal JVP

Patient: Ned Stark

Spirometry

FVC Liters
FEV1 Liters
FEV1/FVC %
PEF L/sec
Lung Volumes
TLC Liters
vC Liters
IC Liters
FRC Liters
RV Liters
RVITLC %

Diffusing Capacity
DLCO
DL Adj

Ref

3.8
3.1
82

5.9

5.9
4.0
3.2
2.7
1.9
32

mL/mmHg/min 31
mL/mmHg/min 31

Gender: Male

% Ref Post % Ref

Age: 56
Pre
2.3 61
1.2 39
52

39 66
71 120
3.0 75
2.5 78
4.6 170
4.1 216
58

23 73
23 73

25 66
1.3 42
52

4.2 71

Flow

Comments: Tests are pre and post 4 puffs albuterol




Case 1

Normal P A :
Obstruction Low I High Restriction Patient: Ned Stark Age: 56 Gender: Male
o Assess
+/- Restriction FEV,/FVC — | and/or vascular Ref Pre % Ref Post % Ref
(+/- Vascular) is possible FVC Liters 38 23 0 61 25 66
FEV1 Liters 3.1 1.2 39 1.3 42
FEV1/FVC % 82 52 52
l PEF L/sec 5.9 3.9 66 4.2 71
_ Lung Volumes Zew
Assess l TLC Liters 5.9 7.1 I 120
FVC Normal / VC Liters 4.0 3.0 75 A /
High IC Liters 3.2 25 78
FRC Liters 27 46 170 o
Low l RV Liters 1.9 4.1 216 v ot
Normal / RVITLC % 32 LS e
High
Assess . I Obstruction Diffusing Capacity
TLC (Pseudorestriction DLCO  mUmmHgmin 31 23 03
DL Adj mLUmmHg/min 31 23 73
Low
Comments: Tests are pre and post 4 puffs albuterol

’ Mixed l



Chronic Obstructive Pulmonary Disease

PORTABLE

Patient: Ned Stark

Spirometry

FVC Liters
FEV1 Liters
FEV1/FVC %
PEF L/sec
Lung Volumes
TLC Liters
vC Liters
IC Liters
FRC Liters
RV Liters
RVITLC %

Diffusing Capacity

Ref

3.8
3.1
82

5.9

5.9
4.0
3.2
2.7
1.9
32

DLCO mL/mmHg/min 31
DL Adj mLUmmHg/min 31

Gender: Male

% Ref Post % Ref

Age: 56
Pre
23 61
1.2 39
52
39 66
71 120
3.0 75
2.5 78
4.6 170
4.1 216
58
23 73
23 73

25 66
1.3 42
52

4.2 71

Flow

Volume

Comments: Tests are pre and post 4 puffs albuterol




Case 2

1D
32 y/o animal trainer, presents with Patlent: Daenarys Tatgaryate. Age: o2 Gender: Female
progressive dry cough and dyspnea aarongi Rot - «Pro %ReleFon s B
over the past month. FEVA - Lhera. 37, 18 43 et =
FEV1/FVC % 84 94 94
PEF L/sec 7.2 7.0 97 71 99
Exam :
LA 1N ung Volumes
General: Appears in mild respiratory e s ol ot s
discomfort IC Liters 32 15 47
FRC Liters 2.5 1.0 40
Vitals: T 37.2, HR 104, BP 135/80, RV < obiemie 15 BE
RR 28, O, sat 88% on room air e
. iffusing Capacity
Chest: Fine crackles throughout both DLCO  mummHgimin 26 10 38
Iungs DL Adj mL/mmHg/min 26 10 38

Comments: Tests are pre and post 4 puffs albuterol

Cardiac: Regular rhythm, no murmurs,

normal JVP



Case 2

Obstruction Low I\/Ic:irgr?l Restriction .
Assess Patient: Daenerys Targaryen Age: 32 Gender: Female
+/- Restriction FEV./ FVC —> | and/or Vascular
- . : Ref Pre % Ref Post % Ref
(+/- Vascular) is possible Spirometry
FVC Liters 4.4 1.7 39 1.7 39
FEV1 Liters 3.7 1.6 43 1.6 43
l FEV1/FVC % 84 94 94
Normal / PEF L/sec 7.2 70 97 71 99
Normal High ASsess Lung Volumes 2
Lung FVC TLC Liters 57 25 44 1.
Mechanics Ve Liters 43 1.8 42
IC Liters 3.2 1.5 47
Low l FRC Liters 2.5 1.0 40 :
Normal / RV Liters 1.4 0.7 50 Nofuis
Variety of High RVITLC % 25 28
possible ————— | /issess = )
explanations TLC Diffusing Capacity
DLCO mL/mmHg/min 26 10 38

DL Adj mL/mmHg/min 26 10 38

Low
Comments: Tests are pre and post 4 puffs albuterol

I Restriction l




Interstitial Lung Disease: Most Likely Hypersensitivity Pneumonitis

Spirometry

FVvC Liters
FEV1 Liters
FEV1/FVC %
PEF L/sec
Lung Volumes
TLC Liters
vC Liters
IC Liters
FRC Liters
RV Liters
RVITLC %

Diffusing Capacity

Ref

4.4
3.7
84

7.2

5.7
4.3
3.2
25
1.4
25

DLCO mL/mmHg/min 26
DL Adj mL/mmHg/min 26

Pre

1.7
1.6
94

7.0

NO=aaN
®yowmomm

10
10

Patient: Daenerys Targaryen Age: 32

Gender: Female

% Ref Post % Ref

39
43

97

44
42
47
40
50

38
38

1.7 39
16 43
94

71 99

Flow

;Vm’ ume

Comments: Tests are pre and post 4 puffs albuterol




Case 3

ID
15 y/o boy with history of spinal cord
Injury, presents with dyspnea for 2

months.

Exam

General: Appears in mild respiratory
discomfort

Vitals: T 37.4, HR 94, BP 114/74, RR
26, O, sat 92% on room air

Chest: Clear to auscultation

Cardiac: Regular rhythm, no murmurs

Patient: Bran Stark

Spirometry

FVC Liters

FEV1 Liters
FEV1/FVC %
PEF L/sec
Lung Volumes
TLC Liters
vC Liters
IC Liters
FRC Liters
RV Liters
RVITLC %

Diffusing Capacity

Ref

4.9
4.2
86

6.2

6.6
4.9
3.4
3.2
1.7
26

DLCO mL/mmHg/min 38
DL Adj mL/mmHg/min 38

Gender: Male

% Ref Post % Ref

Age: 15
Pre
3.5 71
3.0 72
86

6.3 102
4.4 67
3.0 61
21 62
2.3 72
14 82
32

37 97
37 97

3.5 11
29 69
83

6.3 102

4
Flow 2

Comments: Tests are pre and post 4 puffs albuterol




Extrapulmonary Restrictive Lung Disease: Most Likely Spinal Cord Injury

ID
15 y/o boy with history of spinal cord
Injury, presents with dyspnea for 2

months.

Exam

General: Appears in mild respiratory
discomfort

Vitals: T 37.4, HR 94, BP 114/74, RR
26, O, sat 92% on room air

Chest: Clear to auscultation

Cardiac: Regular rhythm, no murmurs

Patient: Bran Stark

Spirometry

FVC Liters

FEV1 Liters
FEV1/FVC %
PEF L/sec
Lung Volumes
TLC Liters
vC Liters
IC Liters
FRC Liters
RV Liters
RVITLC %

Diffusing Capacity
DLCO
DL Adj

Ref

4.9
4.2
86

6.2

6.6
4.9
3.4
3.2
1.7
26

mL/mmHg/min 38
mL/mmHg/min 38

Age: 15

Pre

3.5
3.0
86

6.3

4.4
3.0
2.1
2.3
1.4
32

37
37

Gender: Male

% Ref Post % Ref

71
72

102

67
61
62
72
82

97
97

3.5 11
29 69
83

6.3 102

4
Flow 2

Comments: Tests are pre and post 4 puffs albuterol




Case 4

ID
41 y/o woman with no significant PMH,
presents with dyspnea for 2 months.

Exam

General: Appears comfortable

Vitals: T 37.6, HR 104, BP 110/76,
RR 26, O, sat 87% on room air

Chest: Clear to auscultation

Cardiac: Regular tachycardia, 2/6
systolic murmur at LLSB,
elevated JVP

Patient: Cersei Lannister Age: 41 Gender: Female

Ref Pre % Ref Post % Ref

Spirometry
FVC Liters 3.7 3.5 95 35 95
FEV1 Liters 29 2.8 95 2.8 95
FEV1/FVC % 78 80 80
PEF L/sec 5.2 51 98 51 98
Lung Volumes Aee
TLC Liters 5.5 5.4 98
vC Liters 4.2 4.0 95
IC Liters 3.1 3.2 103
FRC Liters 24 2.2 92
RV Liters 1.3 14 108
RV/TLC % 24 26

Diffusing Capacity
DLCO mL/mmHg/min 24 9 38
DL Adj mL/mmHg/min 24 9 38

Comments: Tests are pre and post 4 puffs albuterol




Pulmonary Hypertension

Spirometry

FVC Liters
FEV1 Liters
FEV1/FVC %
PEF L/sec
Lung Volumes
TLC Liters
vC Liters
IC Liters
FRC Liters
RV Liters
RVITLC %

Diffusing Capacity -

Patient: Cersei Lannister

Ref

3.7
2.9
78

5.2

5.5
4.2
3.1
2.4
1.3
24

DLCO mL/mmHg/min 24
DL Adj mL/mmHg/min 24

Age: 41 Gender: Female
Pre % Ref Post % Ref
3.5 95 35 95
2.8 95 2.8 95
80 80
51 98 51 98

Flow

5.4 98
4.0 95
3.2 103
2.2 92
14 108
26

9 38

9 38

Comments: Tests are pre and post 4 puffs albuterol




Case 5

ID
48 y/o man, with history of smoking, Patient: Robert Baratheon  Age: 48 Gender: Male
presents with chronic progressive <G Ref  Pre % Ref Post % Ref
. pirometry
dySpnea and |eg Swe|||ng_ FVC Liters 55 4.0 73 40 73
FEV1 Liters 4.3 1.6 37 21 49
FEV1/FVC % 78 40 53
E PEF L/sec 7.1 4.0 56 5.1 72
xam
Lung Volumes =
General: Obese, but o/w appears well TLC Litrs 73 47 4
. iters : :
Vitals: T 37.6, HR 82, BP 155/82, RR 24, Ic Liters 37 28 76
. FRC Lit 3.6 1.9 53
O, sat 87% on room air, BMI 35 | &y Lters 19 07 37
Chest: Diminished sounds throughout b e
both Iungs. gli_f(f:uosmg ?n?:::gmin 30= =223 < 77
Cardiac: Regular rhythm, no murmurs, DLAdj  mUmmHgmin 32 25 77
JVP=12cm HZO Comments: Tests are pre and post 4 puffs albuterol

Ext: Mod pitting edema to upper shins
bilaterally



COPD + Restrictive Lung Disease Secondary to Obesity

Patient: Robert Baratheon Age: 48 Gender: Male
Ref Pre % Ref Post % Ref

Spirometry

FvVC Liters 5.5 4.0 73 4.0 73

FEV1 Liters 4.3 1.6 37 21 49
FEV1/FVC % 78 40 53

PEF L/sec 7.1 4.0 56 51 72

Lung Volumes o

TLC Liters 7.3 4.7 64
vC Liters 54 4.0 74
IC Liters 3.7 2.8 76
FRC Liters 3.6 19 53 ;
RV Liters 1.9 0.7 37 e
RV/TLC % 26 15

Diffusing Capacity
DLCO mL/mmHg/min 30 23 77
DL Adj mL/mmHg/min 32 25 77

Comments: Tests are pre and post 4 puffs albuterol




Copyright © 2014 by Eric Strong

This work is made available under the terms of the Creative Commons
Attribution-NonCommerical-NoDerivs 3.0 Unported License

For details, please refer to: creativecommons.org/licenses/by-nc-nd/3.0/deed.en_US



