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Development of Spirometry

The water
spirometer
measuring vital
capacity was
developed by a
surgeon named
John HutchinSon, in
1846.

* English Surgeon

The First
>pirometer
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1950: Dr. Tiffeneau of France introduced the forced measurement

History
of air volume during a given time frame, i.e., FEV1.
FEV1
1959: Wright B.M. & McKerrow C.B.introduced peak flow meter
PEFR

2008: Advanced Medical Engineering developed the world's first
wireless spirometer with 3D Tilt -Sensing for far greater quality

control in the testing environment.

_ Pulmonary Function Test
Introduction

Types :

Ventilation
m lung volume determination

m diffusing capacity of the lung for carbon
monoxide

m assessment of respiratory muscle strength
m pulse oximetry

m methacholine challange testing

m arterial blood gas

m exhaled nitric oxide
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Definition
L)
Spirometry
“Spiro” - from the greek for breathing

“Metry” — measurement

“Spirometry” - The measurement of breathing

Definition

What is a spirometry ??

e Spirometry is a measure of air flow and lung
volumes during a forced expiratory manouver
from full inspiration

e Spirometry is a method of assessing lung function
by measuring the total volume of air the patient
can expel from the lungs after a maximal
inhalation.
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e Spirometry measures How much and How quickly
air can be expelled following a deep breath .
]

volume

(mL of air)

= volume / time
(mL/s)

Diaphragm

Inspiration Expiration

Physiology of Breath

Inspiration
Thoracic cavity Thoracic cavity
expands reduces
External intercostal External intercostal EX p | rat 10N
muscles contract muscles relax

Diaphragm
contracts |

10
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Volume Measuring Spirometer Flow Measuring Spirometer

Devices

Small Hand-held Spirometers

Desktop Electronic Spirometers

Diagnostic
To evaluate symptoms, signs or abnormal laboratory tests
To measure the effect of disease on pulmonary function
| ndlcatlon To screen individuals at risk of having pulmonary disease
To assess pre-operative risk
To assess prognosis
To assess health status before beginning strenuous physical activity
programmes
Monitoring
To assess therapeutic intervention
n What |S the To describe the course of diseases that affect lung function
To monitor people exposed to injurious agents
use Of To monitor for adverse reactions to drugs with known pulmonary toxicity
. Disability/impairment evaluations
Splrometl‘y A U To assess patients as part of a rehabilitation programme
To assess risks as part of an insurance evaluation
To assess individuals for legal reasons
Public health
Epidemiological surveys
Derivation of reference equations
Clinical research 12
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Spirometry is the best way of detecting the
Indication presence of airwayobstruction and making a
definitive diagnosis of asthma and COPD

Measure airflow obstruction to help make a definitive
diagnosis of COPD.
"What is the Confirm presgnce of airway obstru_ctio_n.
1 Assess severity of airflow obstruction in COPD.
us_e of 1 Detect airflow obstruction in smokers who may have few or
spirometry A U no symptoms.
Monitor disease progression in COPD.
Assess one aspect of response to therapy.
Assess prognosis (FEV1) in COPD.

Perform pre-operative assessment.
13

Spirometry is the best way of detecting the
Indication presence of airwayobstruction and making a
definitive diagnosis of asthma and COPD

Make a diagnosis and assess severity in arange of
other respiratory conditions

"What is the Distinguish between obstruction and restriction as
use of causes of breathlessness

Slelltenisiig s i) Screenworkforces in occupational environments
Assess fitness to dive

Perform pre-employment screening in certain
professions

14
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Contra Dondt pspirohedry for them with:
indication

= Bloody Cough

= Pneumothorax

= Unstable Angina Pectoris

= Acute Myocardial Infarction

= Brain aneurysm

= Post surgery: eye, thorax, abdomenin the
healing periode

« Asthma / COPD excacerbation

15

Value :

Spirometry LTV

2. IRV

Value and Graph 3. ERV

4. VC or SVC and FVC
5. FEV1

6. FEV1/FVC ratio

7. FRC

16
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Type of Spirometry

Dinamic

Measure volume and
time

17

Spirometry Tidal volume: that volume of air moved into or out of the
value lungs during quiet breathing
Inspiratory reserve volume : the maximal volume that can

be inhaled from the end-inspiratory level
Inspiratory capacity: the sum of IRV and TV
Expiratory reserve volume: the maximal volume of air that

can be exhaled from the end-expiratory position
Vital capacity: the volume of air breathed out after the

deepest inhalation.

Total lung capacity: the volume in the lungs at maximal
inflation, the sum of VC and RV.

Residual volume: the volume of air remaining in the lungs
after a maximal exhalation

18
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LUNG VOLUMES AND CAPACITIES

| Tidal volume: that volume of air moved into or out of the lungs during
quiet breathing

I Inspiratory reserve volume: the maximal volume that can be inhaled
from the end-inspiratory level

"I Inspiratory capacity: the sum of IRV and TV

| Expiratory reserve volume: the maximal volume of air that can be
exhaled from the end-expiratory position

1 Vital capacity: the volume of air breathed out after the deepest
inhalation.

] Total lung capacity: the volume in the lungs at maximal inflation, the
sum of VC and RV.

"I Residual volume: the volume of air remaining in the lungs after a
maximal exhalation

Standard Spirometric Indicies

FEV1 - Forced expiratory volume in one second: The volume of air
expired in the first second of the blow

FVC - Forced vital capacity: The total volume of air that can be forcibly
exhaled in one breath

FEV1/FVC ratio: The fraction of air exhaled in the first second relative to
the total volume exhaled

"1 FEVs - Forced expired volume in six seconds:
Often approximates the FVC. Easier to perform in older and COPD
patients but role in COPD diagnosis remains under investigation

"I MEFR - Mid-expiratory flow rates:
Derived from the mid portion of the flow volume curve but is not useful
for COPD diagnosis

11



01-Mar-18

Dinamic

Spirometry

graph

1. Volume Time Graph 2. Flow-volume loops

FORCED VITAL CAPACITY (FVC)

Yy VC is measured after the pt has blown as
hard and as fast as possible into the spirometry
y In normal lung VC is equal to FVC

y In COPD compression of lungs during

forced expiration leads to closure of

airway earlier than usual

Yy FVC maybe less than VC

24
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Forced expiratory volume(FEV,)

Spirometry
graph Violume-Time Curve The graph on the
5 - side shows a
4 representation of
: FEY, » spirometry
' I Time in seconds on
: X axis and liters in y
| i axis
Thus it assess the
12 3 ¢ FVC
Time (3)

25

Forced expiratory volume 1 second (FEV1)

AFEV1 is the volume of air in the first

second of a forced expiration

Aln a normal lung it is more than 70% of the FVC
Aln obstruction as seen in COPD the time

taken to expire is longer thus the ration of

FEV1 to FVC is reduced

ASeen the graph next

26
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Forced expiratory volume(FEV1)
AThe FEV1/FVC ration is the FEV1

expressed as a percentage of the FVC (or

VC if that is greater) i.e the proportion of

the vital capacity exhaled in the first second.

Alt distinguishes between reduced FEV1
due to restricted lung volume and that due
to obstruction.

AObstruction is defined as an FEV1/FVC

ratio of <70%
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Dinamic

28
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