Pulmonary Diagnostics Cases

Obstructive Lung Disease: COPD

Obstructive Lung Disease: Asthma

Obstructive Lung Disease

FVC Flow vs. Volume
Flow(L/s) Fv
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This patient has COPD. Note the concave (“scooped out”)
nature to the expiratory limb of the flow-volume loop
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Obstructive Lung Disease

FN

This patient has asthma. Note the less steep slope of the
expiratory limb of the flow-volume loop. The expiratory limb
Is irregular indicating he had difficulty exhaling with force

Causes Of Obstruction

* Chronic obstructive pulmonary disease
* Emphysema
« Chronic bronchitis

* Asthma
* Bronchiectasis
« Bronchiolitis & bronchiolitis obliterans

Obstructive Pattern

Result Pred Best  %Prd

03,07

Vext % 213
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Obstructive Pattern

Result Pred Best  %Prd

4.25 03.07 2

Vext % 213
In this case, the FEV1/FVC is low (0.52 or 52%) and the
computer has identified it as low by the square mark to the
left of the value. Therefore, this patient is obstructed. To
determine how obstructed, we next look at the FEV1.

There are two commonly used scales of
obstruction severity:

Global Initiative on Obstructive Lung

LU Fevi (% preicted) | Obstruction | FEVA (% predicted) | Obstruction |

>70% Mild >80% Mild
60-69% Moderate 50-79% Moderate
50-59% Moderately Severe 30-49% Severe
35-49% Severe <30% Very Severe
<35% Very Severe

Remember, the ATS defines obstruction as an FEV1/FVC ratio
of less than the predicted for that patient’s age

and this number will vary from patient to patient. The

GOLD defines obstruction as anyone with an FEV1/FVC ratio
of less than 70% regardless of age

Obstructive Pattern

Result Pred Best  %Prd

- 213

In this case, the FEV1 is 49% of predicted so the patient

would be defined as having severe obstruction by either
the ATS or the GOLD criteria.

Vext % -
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Obstructive Pattern

Result Pred Best %Prd

FVC (L) 4.89 4.10 84%
Vext % - 261 —

In this case, the FEV1 is 69% of predicted so the patient
would be defined as having moderate obstruction by either
the ATS or the GOLD criteria.

Obstructive Pattern

Pred

| vext %

In this case, the FEV1/FVC ratio is low at 0.49 (49% of predicted). It is
marked as abnormal by the computer with the square mark to the left of
the value. The FEV1 is 29% of predicted which makes this very severe
obstruction by either the ATS or GOLD criteria. The computer interpreted
this as mild obstruction, however.

Obstructive Pattern

Result Pred Best  %Prd
FVC (L) 245 1.80 78%
FEV4 (L) 1.9¢ =143 59%—
FE\ 059

FEF25-75% (Lis) 173 o051 30%
PEFR s; 4 nZ 4

Vext % = 261 .

In this case, the FEV1/FVC ratio is low at 0.59 (59% of predicted). It is marked
as abnormal by the computer with the square mark to the left of the value.
The FEV1 is 1.13 L (59% of predicted) which makes this moderate obstruction
by GOLD criteria but moderately severe obstruction by ATS criteria. The
computer interpreted this as mild obstruction.
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Obstructive Pattern

Resuits

Result Pred Best  %Prd
FVC 2

FEV1 (L} 1.55 0.78
EVIFVC 2081 8

FEF25-75% (Us) 140 0.46 3%
EFR (L 171

Vext % — 247 —

In this case, the FEV1/FVC ratio is low at 0.61 (61% of predicted). It is marked
as abnormal by the computer with the square mark to the left of the value.
The FEV1is 0.78 L (50% of predicted) which makes this moderate obstruction
by GOLD criteria but moderately severe obstruction by ATS criteria.

Obstructive Pattern

Result Pred Best %Prd

=25-75% (Ufs) 202 0.44 22%

11.61 219
In this case, the FEV1/FVC ratio is low at 0.54 (54% of predicted). It is marked
as abnormal by the computer with the square mark to the left of the value.
The FEV1 is 0.87 L (33% of predicted) which makes this severe obstruction by

GOLD criteria but very severe obstruction by ATS criteria. The computer
interpretation was mild obstruction.

Tracheostenosis
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Tracheostenosis
[ PV Fow . votume ——————— 8
Flow(L/s)
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This patient has granulomatosis with angiitis (Wegener’s
granulomatosis) with subglottic stenosis. Note the
flattening of both the inspiratory and expiratory limbs.

Tracheostenosis
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This patient also has granulomatosis with angiitis (Wegener’s
granulomatosis) with subglottic stenosis. The inspiratory and
expiratory limbs are somewhat flattened but more subtle
than the previous case.

Vocal Cord Paralysis
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Paralyzed Vocal Cords

C -

P

This patient has a history of recurrent laryngeal nerve

damage during a mediastinoscopy. The computer interpretation
was normal. The flow-volume loop shows severe inspiratory
flattening indicating variable upper airway obstruction

Vocal Cord Dysfunction

Fully Abducted Constricted Respiration

Vocal Cord Dysfunction
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Vocal Cord Dysfunction

Flow(Lis| FNV |

Note the “notching” on the inspiratory limb

Reversible obstruction
Pre-Bronch
Pred LLNULN Actual %Pred
weee SPIROMETRY «-ee
FVCi(L) 355 296 414 212 59 2.20 62 +3
FEVI(L) 278 101 36 1.26 45 +24
FEV I/FVC (%) 79 18 60 5 2 +19
FEV I/ISVC (%) 79 66 92
FEF 25-75% (L/sec) 260 225 313 0.33 12 0.60 22 +81
FEF 25% (L/sec) 1123 0.3813.08 1.06 9 1.72 5 +61
FI 0% (L/sec) 043 0.73 +71
FEF 75% (L/sec) 143 1.19 1.67 0.14 9 0.25 1 +77
FEF Max (L/sec) 7.67 6.40 8,94 253 282 36 +11
FIF 50% (L/sec) 478 399 557 161 33 2.40 50 +49
FEFSO%/FIFS0% (%) 90-100 79 119 26 30 +14
Reversible obstruction
Pre-Bronch Post-Bronch
Pred LLNULN Actual %Pred Actual %Pred % Ch

— SPIROMETRY ——

FVC(L) 355 296 4.14 62

FEVI(L) 278 232324 45

FEVI/FVC (%) 79 66 92 2

FEV I/SVC (%) 9 66 92

FEF 25-75% (L/sec) 269 225 3.3 2 481

FEF 25% (L/sec) 1123 9.3813.08 5 +61

FEF 50% (L/sec) +71

FEF 75% (L/sec) 143 119 1.67 1 +77

FEF Max (L/sec) 767 640 8.94 6+l
0% (Lisec) 478 399 557 50 +49

JFIF50% (%) 90-100 79 119 +14

THE OHIO STATE UNIVERSITY
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Irreversible obstruction

Post-

nch

Pred LLNULN Actual %Pred Actual %Pred % Chng
- SPIROMETRY -
FVC (L) 277 231323 238 85 245 88 42
FEVI (L) 219 183255 “L12 51 4124 456 410
FEVI/FVC (%) 0 67 93 {7 459 51 %63 47
30 67 93
223 1.86 2.60 *0.41 8 *0.56 3 436
545 455 6.35 1.24 22 1.4 *2 +18
FEF 50% (Lisec) 0.48 0.70 +6
FEF 75% (Lisec) 125 104 146 0.8 poR021 21 T
FEF Max (Lisec) 587 490 684 225 38 =236 D +4
FIF 50% (Lisec) 323 270 376 “161 %49 *145 44 9
FEF50%/FIF50% (%) 90-100 9 119 30 48 +62

THE OHIO STATE UNIVERSITY

Irreversible obstruction

ironch Post-

-—- SPIROMETRY ----
FVC (L) 277 231 323 23R 85 248 88
FEVI (L) 219 1.83 255 51 @ 56
FEVI/FVC (%) 80 67 93 T 59 51 63
FEVI/SVC (%) 80 67 93

5-75% (Lfsec) 223 1.86 2.60 *0.41 8 *0.56 25

o (Lisec) 545 455 6.35 1.24 22 1.47 *2

FEF 50% (Lisec) 0.48 0.70
FEF 75% (L/sec) 125 104 146 “0.18 4 027 21
FEF Max (L/sec) 5.87 490 6.84 2.25 38 40
FIF 50% (Lisec) 323 270 376 *161 49 145 14
FEF509%/FIF50% (%) ~ 90-100 79 119 30 48

h

Actual %Pred Actual %Pred % Chng

N
:‘.
+36
+18

THE OHIO STATE UNIVERSITY

B.
C.
D.

Question #1

Reversible obstruction after a bronchodilator is defined as:
A.

Greater than 5% increase in the FEV1/FVC ratio
Greater than 12% increase in the FEV1

Greater than 12% increase in the FEF 25-75%
Greater than 5% decrease in the FEV1/FVC ratio
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60 year-old man with dyspnea.
The most likely cause suggested
by the spirometry is:

[ A. Moderate obstruction

B. Tracheostenosis

C. Poor effort

D. Vocal cord dysfunction

1
.A'"/{J
|
Question #3

46 year-old man with dyspnea on
exertion. The most likely cause is:
A. Very severe asthma
. . B. Tracheostenosis
| C. Vocal cord dysfunction
D

. Pulmonary fibrosis

Question #4
mm_—w
” e The most likely cause of this

finding is:
A. Coughing during exhalation
B. Tracheostenosis
C. Vocal cord dysfunction
D.

. Chronic obstructive pulmonary
disease

10
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Question #5

|
/

65 year-old woman with dyspnea
after open-heart surgery. The
most likely cause is:

A. Asthma

B. Tracheostenosis

C. Vocal cord paralysis

D. Bronchiectasis

Question #6

50 year-old man with dyspnea
requesting disability. The
spirometry shows:

A. Moderate obstruction

B. Poor effort

C. Vocal cord paralysis

D. Normal results

Question #7

34 year-old woman with cough
and dyspnea. The spirometry
suggests:

A. Mild obstruction

B. Tracheostenosis

C. Vocal cord dysfunction
D. Normal results

11
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Question #8

_ .
< 42 year-old man with cough and

A. Mild obstruction
B. Tracheostenosis
1 C. Vocal cord dysfunction
i " D. Normal results

dyspnea. The spirometry suggests:

Question #9

A normal FEV1 and FVC can vary based on:
A. Age
B. Race
C. Height
D. All of the above

Question #10

An office spirometry report indicates that the FEV1/FVC ratio is 82%
(normal), the FVC is 240% of predicted and the FEV1 is 232% of
predicted. The most likely cause of these results is:

A. Patient did not take a deep breath

B. Patient received albuterol prior to the test

C. The patient’s height was incorrectly entered as 63 centimeters rather than
63 inches
D. Patient is a marathon runner

12
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Pre-Bron

nch
N Ac

student
* Dyspnea and cough

FEF75% (Usec)
FEF Max (Lsec)
FIF S0% (Lisee)

i Pred
Question # 11
P e i
* 20-year-old college  mirie™ i ni »
student 1 0s s
¢ Dyspnea and cough wim s
since classes started ~ jevowss
¢ Moved fromadorm o dis 1w s
to an apartment this  W,o Yoo 1o 238
year Vans
DLCOw (mifam  7h4g 1773695
DU/VA (miminmmHy 446 357 535 509 114 -
DHT o)
. e fronch
Question # 11 ooy
i)
T o)
e 20-year-old college s o)
I 50% (e

since classes started

¢  Moved from a dorm
to an apartment this
year

- LUNG VOLUMES

TLC (Pleth) (1) 520
) 353
i) 218
FRC (Pleth) (1) 204
ERV (1) Lo9
RV (Peth) (1) 196
RV/TLC (Pleth) (%) 3
Vpant (L)
- DIFFUSION

DLCOUNC (m/minfmm 2246
DLCOcor (mUmin/mm 2246
DUVA (mimin/mmHg/ 446
VAQ) 521
vew

BHT (sec)

203
509
450
241

114
56

FEFSORFrSO% () 00 75 152
1 LUNG VOLUMES
since classes started i
s :
¢« Moved fromadorm «co
FRC et 1) 250
to an apartment this &,
year Ty
DIFFUSION
A h imew am
. Prcbronh Postbronch
Question # 11 a SePred £ Chng P
VC (L) 353 295 411 a4 -
FEVIFVC (5) B w9 Do
FEVI/SVC (%) k) 65 91 b el
- g o a5 202w
* 20-year-old college  miriu iZ i 1
student FEF 75% (L) 129 108 150 ———
FEF v (L) it
¢ Dyspnea and cough i im0

13



Pulmonary Diagnostics Cases

i Pred
Question #11
P % amam
* 20-year-old college  mirie™ i ni
student 129 108 150
¢ Dyspnea and cough w1 s
since classes started  jioovwes
e Moved fromadorm o’ B
to an apartment this  W,o Lo 1s7 2
year Vet
DLCOw (mifam  7h4g 1773695
DHT o)
. e fronch
Question # 11 ooy
i)
TEvive i)
e 20-year-old college s o)
I 50% (e

student

* Dyspnea and cough  Hiiieee s e x
1 LUNG VOLUMES
since classes started oo
35 205 4
¢« Moved fromadorm «co s 12
FRC et 1) Toaman
to an apartment this  W,0 b
year e
DIFFUSION
A h imew am
. Prcbronh Postbronch
Quest|0n #11 al CoPred € Ching
ety —
FEVIVC ) » e o
- g o a5 202w
* 20-year-old college  miriu iZ i 1
student FEF 757 (Lsec) 129 108 150 i —
v (Lt o1 554738
¢ Dyspnea and cough i im0
H —-LUNG VOLUMES
since classes started oo, L
Vel 3% 2040
* Moved fromadorm «cu 28 12 250
to an apartment this .
year
¢ Asthma wo wNw e

vew
BHT (sec)

241
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Preronch PostBronch
. Pred LLN “%Pred % Chng
Questlon #12 - SPIROMETRY -
e A 50 s
315 2036 12
B e s s o
oo g e
2m 120 e
* 50-year-old man
X FEE 50% (Liseo 20
. FEE756% (Liseo 136 L4 1S v0s
History of ALS it i S ol L v R
FIF 0% (Lsee) 437 3659 i3
¢ Dyspnea for 2 years s om0 w7
—LUNG VOLUMES
TE mlewy ) 209 ser 200 0
cw) i ose T a
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Precronch PostBronch
: Pred LLNULN A Pred i Chng
Question # 12
e 43 36 5o tas
FEVI Q) 315 26336 12
FEVIRVC () B el s
FEVISVC (%) oo s
FEE2STSE (o 23 194270 1160
* 50-year-old man R o 26 084170 520
X FEF 50% (LUse)
. FEE757% (L) 136 L 1S ° e
History of ALS i e ol ; *
FIF 0% (Lsee) 437 365 509 . .
. Dyspnea for 2 years FEFSOFIFSO% (%) 90100 79 119 77 4
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History of ALS ot T - Ry
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vea)
BHT (sec)

145

PrcBranch Postronch
H Pred % Pred % Chng
Question # 12 _ SPIROMETRY
e an e se
FEVI ) 5 2630 oz
FEVIRIC ) » ek
FEVISVC () noa s %
RO 23 154270 L6
¢ 50-year-old man i 250 (L)
- FEr 50 (Lo 20
. frktogynd 6 Lm0 e
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DLCotw (mnimm 2542 20343050
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- o S0 Lo
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weakness A A S B -
DIFFUSION
DGO (i 2542 034305 1601 (D)
DlCoc ummm 2542 2034505
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VC (L) 142 L =
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Question # 13 -
Vi) % 17w
FEV IRV () % e
RSN e 278 29 33t
* 65-year-old woman IO %SNS
Dyspnea for 3 years e AR 0T WA &
* Frequent bronchitis wiw 1o 1 o
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Daily sputum TIC (e ) o 535800
. ot S8 i aa
production cw 208 249 347 -
FRC it ) S o
‘ o imm
¢ Non-smoker
. A -
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X Preronch Pocronch
Question # 13 s LML o st o bt
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X Preronch Pocronch
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* Bronchiectasis
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Question # 14

* 55-year-old man
* Dyspnea for 5 years
* Smokes 1 pack a day

- SPIROMETRY -~
ci

FEVI (L)

FEVIFVE (%)

FEVISVE (%)

AUsec)

FEF
FEF 25 (Lissc)
FEF S0% (lsec)
FEF 75% (Lisec)

FEFSUG/FIFSO% (%)

- LUNG VOLUMES
n

RVAILE (Peth) (%)
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Question # 14

e 55-year-old man
* Dyspnea for 5 years
* Smokes 1 pack a day

- SPIROMETRY -~
FVeL)

FEVI (L)

FEF 50% {Lisec)
FEF 75 (Lisec)
FEF Max (Lisee)

RY (Pleth) (L)
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BHT (sec)
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2601

%94 21

438
s

Pre-Bronch
NULN Ac
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Pulmonary Diagnostics Cases

Question # 14

* 55-year-old man
* Dyspnea for 5 years
* Smokes 1 pack a day

- SPIROMETRY -~
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Question # 14

e 55-year-old man
* Dyspnea for 5 years
* Smokes 1 pack a day

- SPIROMETRY -~
FVeL)

FEVI (L)

FEF 50% {Lisec)
FEF 75 (Lisec)
FEF Max (Lisee)

RY (Pleth) (L)
RVATLC (Peth) (%)
Vpant (L)

BHT (sec)

&)
835
481

90100

2601

%94 21

438
s

Pre-Bronch
NULN Ac

9991395

144 202
714 996
10 580
7 119

538 538
341 478
265 389
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Pulmonary Diagnostics Cases

Question # 14

* 55-year-old man
* Dyspnea for 5 years
* Smokes 1 pack a day

* Emphysema

Prod
- SPIROMETRY -~

ci 408
FEVI (L) 320
FEVIFVE (%) w
FEVISVE (%) 7
FEF AUsec) 308
FEF 25 (Lissc) o
FEF S0% (lsec)
FEF 75% (Lisec) 123

555
481
FEFSUG/FIFSO% (%) 90-100

- LUNG VOLUMES
n

) 698
sveL) 108
e a7
FRC 361
ERV 1) 159
RV (Pleth) (L) X
RVAILE (Peth) (%) a2
Vpant (L3

—— DIFFUSION —

DPLCOuR: (mVmin/mm

DLOOGw (miminienm
DLVA (mifminmmg/
VAL

e
BHT (sec)
ProBronch Pont-Bronch
Pred LLNULN Actual %Pred Actwal % Dred %Cha
Question # 15 <um SPIROMETRY oe
)
FEVIL)

e 70-year-old woman

* Dyspnea for 6
months

* Non-smoker

* Dry crackles on exam

FEVUVC (%)

- LUNG VOLUMES

TLC (Pleth) (1) 410616 329 o
SVC (L) 245 341 157

ICdL) 158220 086 %45
FRC (Pleth) (L) a5 ]
RY (L) L 61
RV (Pleth) (L) L83 275 %1 s
RVITLC (Pleth) (56) W oM 82 e
Vpant (L)
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DLCOwM (i/minmm 2032 16262438 .53 *37
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Question # 15

e 70-year-old woman

* Dyspnea for 6
months

* Non-smoker

* Dry crackles on exam

Prd LLNULN Sctmal fProd Actual

~ SPIROMETRY —
245 341 1S

FRC (Pieth) (L) 235383 =2 9
RY (1) 0 6
RV (Pleth) (L) 1 s
RV/TLE (Pleth) (%) 2 e
Vipant (L

— DIFFUSION —

DLCOuS (lminmm 2032 153 .
DLCOcor (mbimin/mm 2032

DLVA (mliminmmHg 421

VA(L) s14

Past.Bronch
al 7 Doy £

“Chaz
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Pulmonary Diagnostics Cases

Question # 15

* 70-year-old woman

* Dyspnea for 6
months

* Non-smoker

* Dry crackles on exam

.- SPIROMETRY -—

F
FEF Max (Liscc)
FIF 50% (L/sec)
FEFSORIFIFSOR (%)

- LUNG VOLUMES
TLC (Preth) (L)

Ve L)

Ica

FRC (Pleth) (L)

ERV (L)

RV (Pleth) (L)
RV/TLE (Pleth) (%)
Vpant (L

— DIFFUSION —
DLCOw (mliminfmm
DLCOor (ml/min/mm
DLVA (mbmsinmaHg/
VAL

~Bronch Post-Bronch

245341 s s o
181 256

139 283 395
9100 79 119
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421 337 s08
514 420 599 “2ss

Question # 15

e 70-year-old woman

* Dyspnea for 6
months

* Non-smoker

* Dry crackles on exam

.- SPIROMETRY -—
)

FEVIL)

FEVUVC (%)

- LUNG VOLUMES
TLC (Pleth) (1)
SVC (L)
ICdL)
FRC (Pleth) (L)

RY (L)
RV (Pleth) (L)
RVITLC (Pleth) (56)
Vpant (L)

— DIFFUSION —
DLCOuRe (minfmm
DLCOsor (mlfmin/mm

DLVA (mlminmmHg
VAL)

137 ] »
ProBronch Pont-Bronch

) :
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a5 ]
L 63
L83 275 %1 s Tenene
W oM 82 e
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2032 16262438
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Question # 15

e 70-year-old woman

* Dyspnea for 6
months

* Non-smoker

* Dry crackles on exam

* Idiopathic
pulmonary
fibrosis

~ SPIROMETRY —

FRC (Pleth) (L)
RV (1)

RY (Plth) (L)

RVITLC (Pleth) ()

Vpant (L)

— DIFFUSION —
DLCOuS ilminfmm
DLCOxor (mminmen

DLVA (mbmin/manHg/

VAL

PreBronch Post-Bronch
Pred LLNULN Actmal fPred Actual % Pred €l )
248 341 L s ;

238 383

030
2032
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