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Equipment
I) Volume-displacement spirometer

water seal spirometer  rolling seal spirometer bellows or wedge spirometer



Equipment
Il) Flow-sensing spirometer
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Measurement procedures

»Personnel qualifications
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Volume (L)

Volume-time curve

—~
FVC
FEV1
\4 7
1 2 3 4 5 6
Time (sec)

FEV1= Force Expiratory Volume in 1 second
FVC= Force Vital Capacity



Volume-time curve

FEF 25-75%

100 % o~
5% -+ L
Volume (L) FVC
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Time (sec)

FEV1= Force Expiratory Volume in 1 second
FVC= Force Vital Capacity
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FXG. 7-1. Measurements from the volume-time curve.
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Flow-chart diagram of FVC spirometry testing

1) Satisfactory start-of-test

2) FVC > 6 sec

Perform FVC maneuver

Meet acceptability criteria?

3) end-of-test criteria



Volume-time curve

2 Expiration time>6 sec

Back extrapolation line

3) End expiratory plateau

Volume (L)

1) Extrapolate volume < 5% FVC

Time (sec)

FEV1= Force Expiratory Volume in 1 second
FVC= Force Vital Capacity



Flow-chart diagram of FVC spirometry testing

Perform FVC maneuver

Meet acceptability criteria?

Acceptable maneuver > =3

Meet reproducibility criteria? FVC,FEV1 + 0.15L

Determine largest Best test curve (largest sum FVC+FEV1)
FVC & largest FEV1 determine other parameters
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Non-Reproducible Test
40 3 Acceptable Maneuvers
=3.0 -
Q
E
=
220 Curve FVC (%) FEV1 (%)
81 3.70( 0%) 3.05( 0%)
42 3.33(10.0%) 2.68 (12.1%)
1.0 - 43 3.07 (17.0%) 2.54 (16.7%}
0.0 ! : I
0.0 2.0 4.0 6.0 8.0

Time (s}

Figure A7Q. Nonreproducible test with three acceptable volume-time
curves., Percents are difference from largest value.
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Volume (L)

Figure A7D. Nonreproducible test with three acceptable flow-vol-
UIME CUTves.
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#1  5.34(0%) 330 {0}
#2  533(0%) 3.28 (0%)
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Figure ABe. Reproducible test with three Joeeptale vl
curves. Percenls are difference from largest vahue
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Pre Trial1 Trial2 Trial 3

Spirometry

FVC Liters

FEV1 Liters

FEV1I/IFVC %

FEV3 Liters

FEF25-75% L/min

PEF L/min _
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Pre Trial1 Trial2 Trial 3

Spirometry
FVC Liters 3.17 3.20 3.19
FEV1 Liters 2.14\ 2.09 2.03
FEV1I/IFVC % 65 64
FEV3 Liters 2.69 2.69 2.61
FEF25-75% L/min 71 64 59
PEF L/min _ 314 336_. 322
Flow
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2.70
153
214

72
455

Robm:Out}? Date:14-JUL-05

Temp/Pres: 27 C / 736 mmHg
Physician:watchara
Tested by:uraiwan

Age: 69 Years

Sex/Race: Male / Oriental

Height: 67 in 169 cnm

Weight: 143 1lbs 65 kg
SPIROMETRY  (BTPS)

FvVC Liters

FEV1 Liters

FEV1/FVC %

FEF25-75% L/Min

FEF25% L/Min

FEF50% L/Min

FEF75% L/Min

PEF L/Min

E Code

* = OUTSIDE NORMAL RANGE
IPS-0L10-06 IPS-0H10-05 N-1804-4

FLOW/VOLUME ¢ Pre—Rsx iy

{Post-Rx ...>»
&
2 1x+
B s 1'=|.-h-
: k\
L |
e 1 2 3 4 5 & 7 8 9

PRE-RX POST-RX
BEST 3%PRED BEST %PRED %CHG
3.26 83
2.39 89

73

106 69
316
152 70
33 46%
340 75
0011
2 VOLUME/TIME ¢ Pre-Rx >
i (Post-Rx ...)
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B
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Age: 69 Years Rodm:Out/ﬁ Date:14-JUL-05

Sex/Race: Male / Oriental Temp/Pres: 27 C / 736 mmHg

Height: 67 in 169 cm Physician:watchara

Weight: 143 lbs 65 kg Tested by:uraiwan

PRE-RX POST-RX
PRED BEST %PRED BEST %PRED % CH(
SPIROMETRY (BTPS)

FVC Liters 3.95 3.26 83

FEV1 Liters 2.70 2.39 89

FEV1 /FVC % 70 73

FEF25-75% L/Min 153 106 69

FEF25% L/Min 316

FEF50% L/Min 214 152 71

FEF75% L/Min 72 33 46%

PEF L/Min 455 340 75

E Code 10011
EMERERE STEP1 g FEV1/FVC

= .
1.Normal 1< 70 (818 >40) %39 75 (818 <40) =obstruction
2.0bstruct .
STEP2 o FVCLa1 < 80% = Restriction
Y

3.Restrict

STEP3 @ FEF25-75%L41 < 65 % = small airways



Gender: Male - Age: 63 .bata' 29,11 102 |
Race: Asian _Any Info: copd | Temp: 28 .74
Height(cm): 162  Weight(kg): 56.0 emp: 26 PBar: 740

Phusician: Watchara

lirometry  (8TPS)  popn  BEST %PRED BEST %PRED % Chg
FVC  Liters 366 232 63 252 69 9
FEVI  Liters 261 0.75 29 085 32 13
FEVI/IFVC % 72 32 33 |
FEF25-75% L/min 161 16 10 17 10 6
FEF50%  L/min 194 6 8 18 9 15
PEF  Umin 425 167 39 122 29 27
MW  Umin 116
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Revesibility

FEV1 sita FVC disdusnnnit 12% uwazuannds 200 cc




Obstructive abnormality

» FEV1/VC sinninadunasgiu wilaingd obstruction

ANMNTULTIAAINIsanAuUa FEV1 nilufilasidusiaas
ATUNANIFIU

mild % predict FEV1 >=70
moderate % predict FEV1 <70 and >= 60
moderately severe% predict FEV1 <60and >=50
severe % predict FEV1 <50and >=34
very severe % predict FEV1 < 34

AM REV RESPIR DIS 1991:144:1202-1218




)pirometry (BTPS)
FVL Time
FVC Liters
FEV1 Liters

FEV1/FVC %

FEF25-75% L/min
FEF25% L/min
FEF50% L/min
FEF75% L/min

PEF L/min
FIVC Liters
FEV1 Liters
IC Liters
FEF/FIF50

Vol Extrap Liters
FVL ECode

MVV L/min

f BPM

PRED

2.84
212
75
164

196
68
329
2.84

212
1.90
<1.00

96

PRE-RX

BEST %PRED

10:41
1.76
1.48

84
108
276
160

37
278

1.69

1.48

1.37
0.09

001000

62
70

70

82
54
85
59

70




Restrictive abnormality

FEV1/VC atlutnaugidné wag FVC 61n3n@euassI1u
Au5ULSIAaY Restrictive il FVC 31ilua% aasaunassiu

mild % pred VC < LLN but >= 70
moderate % pred VC < 70 but >= 60
moderately severe% pred VC <60 but >= 50
severe % pred VC < 50 but >= 34

very severe % pred VC < 34




Name:buakhai phooboonthong

Age: 59 Years

Sex /Race: Female / Oriental
Height: 58 in 147 cm
Weight: 112 1bs 51 kg

Diagnosis:

Dyspnea: Yes How Long:1lmon
Cough: Yes How T.ong:2mon
Smoker: No

PRED

SPTROMETRY (BTPS)

FVC Liters 2.40
FEV1 TLiters 1.76
FEV1 /FVC % 74
FEF25-75% L/Sec 2.26
FEF25% 1./Sec
FEF50% 1./Sec 2.88
FEF75% L./Sec 0.88
PEF L./Sec 5.01
E Code
# = OUTSTDE 95% CONFIDENCE TNTERVAT, *

TPS-01.10-08 TPS-0H10-07 N-1804-4

L FLOWAUOLUME ¢ Pire-—Hx
{Post—-Rx

2

2

checa,trachial stenosis

.a.mnm,h.m'm

ID#:ET0356
Room:wardbe Date:17-SEP-99
Temp/Pres: 31 C / 731 mmHg

Physician:dr.watchara
Tested by:kaew

Prev Study:post tubing5day
Medication: s/p cholecys

Resting: Yes Exer:Yes
Productive: Yes Vol:6
PRE-RX POST-RX
BEST $%PRED BEST %PRED
o I 5 a9 e S | 88
0.87 # 50% 0.84 # 48%
37 40
0.62 §# 27% 0.56 # 25%
0.84 0.85
0.62 # 22% 0.55 # 19%*
0.52 59« (0.39 a44%
0.93 # 19% 1.00 f# 20%
10000 10000
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PRE-RX POST-RX

PRED BEST %PRED BEST $%PRED $CHG
SPIROMETRY  (BTPS)
FVC Liters 3.46 3.75 108 3.86 112 3
FEV1 Liters 2.46 0.57 # 23% 0.71 #  29% 25
FEV1/FVC 2 72 15 18
FEF25-75% L/Sec 2.55 0.88 35% 0.54 #  21% -39
FEF25% L/Sec 0.79 0.61 -23
FEF50% L/Sec 3.03 0.79 26% 0.42 14% -47
FEF75% L/Sec 0.98 0.64 65 1.02 104 59
PEF L/Sec 6.77 1.41 # 21% 1.17 # 17% -17
E Code 11000 00000
UATAY L/Min 110 31 #  28% 35 #  32% 13
PRE-RX POST-RX
PRED AVG %PRED AVG $%PRED $CHG
LUNG VOLUMES  (BTPS)
\e! Liters 3.46 3.97 115 4.08 118 3
TLC Liters 4.91 6.07 # 124% 6.34 # 129% 4
RV Liters 1.98 2.10 106 2.26 114 8
RV/TLC % 39 35 36
FRC PL Liters 2.96 2.76 93  2.96 100 7
DIFFUSION
DLCO ml/Min/mmHg i16.5 21.3 129%

TPS-0L10-08 TPS—-0H10-07 N-1804-4

| FLOWAUOLUME ( Pre-—Rx _:I: BAR CRAPHS
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