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objectives:

By the end of the lecture you will be able to:

1- Define the various lung volumes and capacities and provide typical values for each.
2- Define ventilation rates, their typical values, and their measurement.

3- Describe FEV1 and its role in differentiating obstructive and restrictive lung diseases.
4- Describe the types of dead space. State a volume for the anatomical dead space.
5- Define the term minute ventilation and state a typical value.

6- Distinguish minute ventilation from alveolar ventilation.



Types of lung function tests include

It is the measurement of the speed and the amount of air that can be

Splrometry exhaled and inhaled.
The patient is required to sit in an airtight chamber that resembles a small
Body PIet?gsstmography telephone booth. Inside the chamber is an affixed spirometer, which is used to

determine the flow properties of the patient.

Used for evaluation of dyspnea that is out of proportion to

Cardiopulmonary findings on static pulmonary function tests .

Stress Testing

Diffusing Capacity of Lung To evaluate the presence of possible parenchymal lung
for Carbon Monoxide disease.

The principle is measurement of 02 saturation by

Pulse Oximetry spectrophotometry.



Patient takes a deep breath
and blows as hard as possible
into tube E

Spirometry

Spirometry is a method to record volume movement of air
into and out of the lungs.

It is widely used, effort depended basic lung function test O grenmm

the results of the
spirometry test

Spirometry is a simple most commonly used test to:

Assess the lung performance

Measure the physiological parameters: Lung volumes Capacities Flow rate
Differentiate between the obstructive and restrictive lung conditions“diseases”
Play a critical role in the diagnosis, differentiation and management of respiratory
diseases*
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Physiological conditions affecting lung functions
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Gender: In females it is 20%-25% less than males because females have greater body fat mass unlike males; who

have greater muscle body mass.

Height: Increased height will result in longer chest cavity thus it increases lung volume.

Weight: Excessive fat in the abdomen will put pressure on the diaphragm so it will limit the lung function.
Ethnic group: "iciiis o s s agily sy "Aglle ¢ sS85 18 dpanad) gy g ) sh 05358 O s¥) 9 sy ) LIS Slia (g 48 jal) DAY
Exercise: Enlarged uterus will also put pressure on the diaphragm.

Posture: . lung functions J ¢sgls erect gy (A gyl (58 Lasic

Pregnancy: Enlarged uterus will also put pressure on the diaphragm.

Diurnal variation, seasonal, climate

Customary activity

. . Some information is from team436
Geographical location




Indication Of Spirometry
1-Symptoms: 2-Abnormal chest 3-Signs:
X-Ray -Cyanosis wL=y) il il s,y
-Dsypnea uuiii (ua
-Cough -Clubbing Drumstick fingers
-Phlegm or sputum
production -Chest deformity E.g. : Kyphosis
-Chest pain*
-Diminished chest expansion
deep 3L 4diis erect JSis iy Gy jall 58
Asaa jaall a8 O 25 ¢ inspiration
We mustn't use the spirometry for* 4-Arterial blood gas -Hyperinﬂation
. .aacute chft pla.lg analvsis: S
Coronary arter;gﬁi‘;g(gﬁg ysis: Functional Residual Capacity(FRC)
ALl iy 21 deep respirationd! e . X-ray & oplh adaai salis
S gy ppomelry i | | -Hypoxemia -Diminished breath sounds
Sl w31 015 5 asbn i) o 20515 i low level of OZ.m blood. il G e grans sl A Land) pladindy
-Hypercapnia "dil s effusion eesd
High level of Co2 in blood. -Prolongation of expiratory
il lasiny 5 3 alkl cladtal) :Sign phase & crackles
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Only in males’ slides

Indication Of Spirometry cont.

Occupations settings:

-Pre employment spirometry cab sl J b sl asaid o s
-Periodic lung function examination for workers exposed to toxic substances including dust and
fumes in industrial sectors such as:*
Cement / Asbestos - =ls ol e loal ann) s
Welding /-~ / Wood / Steel
Flour / Coal mine / Qil
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Indications of Spirometry

*Describe the course of
diseases affecting PFTs:

1.

Neuromuscular

diseases:

Gillian Barre Syndrome,
Myasthenia gravis.

Pulmonary diseases:
Obstructive airway
diseases, Interstitial lung
diseases.

Adverse reactions:
Drugs with known
pulmonary toxicity
[Pulmonary fibrosis]

‘monitoring indications :

To assess the therapeutic
interventions:

-Bronchodilator therapy

-Steroid treatment for asthma
-Chronic obstructive lung disease
-Interstitial lung disease

PRE OPERATIVE INDICATIONS

-To determine the suitability of
patients for anesthesia*

-To assess the risk for surgical
procedures known to affect
lung function.
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Diagnosis Of COPD

SYMPTOMS 1- Bronchial asthma” EXPOSURE TO RISK FACTORS

2- brochontaitis
3- emphysema

COUGH 4- chronic bronchitis TOBACCO
* it's actually

SPUTUM obstructive disease not OCCUPATION
in spirometry POLLUTION

By SPIROMETRY




Spirometry In Respiratory Diseases >

-Results classification 2 lenll e ey e 330l o8 Spirometry Performed
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Figure 43-2. Effect of two respiratory abnormalities—constricted
lungs and airway obstruction—on the maximum expiratory flow-
ung capacity; RV, residual volume.
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Maintaining Accuracy

The most common reason for accuracy for inaccurate results :
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Spirometry In Respiratory Diseases




Spirometry in respiratory disease

Only in males’ slides
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Only in males’ slides

Spirometry in respiratory disease

Predicted  actual percentage

ol Dby Jas
dad giall il leall Ly

80-100 %= NORMAL
70-80% = MILD
60-70 % = MODRATE
>60 % = SEVERE




Spirometry in respiratory disease
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Figure-7: Intrathoracic obstruction.
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involvement above the sternal notch).

Typical flattening of flow-volume loop in fixed airway obstruction
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Figure-6: Extracellular obstruction (e.g., tracheal
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Figure-8: Fixed airway obstruction.




Spirometry in respiratory disease
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Spirometry and smoking

Spirometry in smokers and non-smokers EET
:

‘m smoker 4.5
smokers

Average of decline
of lung function nonsmokers

Measured by FEV1

After the age of 30
25-30 ml/year

oker

Average of decline of lung
function

Measured in by FEV1
60-70 ml/year



Impaired lung function in DM




Impaired lung function in DM




SPIROMET

RY AND RESEARCHES
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SPIROMETRY IN

/FVC
-FEV1
-FEF 25-75 % and

-PEF were significantly

decreased in cement

mill workers

compared to their
&natched controls

\

)

/-FVC \
-FEV1

-PEF were significantly
impaired in welding
workers compared to
their matched

kcontrols /

-

Lung Function \
Parameters FVC, FEV,,
and FEF 25-75% were
impaired in subjects
exposed to crude oil

spill in sea water

\ /

-

Increase in mean
HbA1c is associated
with decrease in lung
function parameters

\

KFVC & FEV1

/




summary

-Types of lung function tests include :
Spirometry - Gas diffusion - Body Plethysmography - Inhalation
challenge test -Exercise stress test.

-Spirometry : is a method to record volume movement of
air into and out of the lung .

-Physiology conditions:
Age, Gender, Height, Weight, Ethnic group Exercise, Posture,
Pregnancy.

-Diseases affecting pulmonary functions tests : Nerumuscular diseases
, pulmonary diseases and adverse reactions.

-Lung functions has a wide differences between smokers and
non-smokers.



Quiz

1- spirometry is used for:
A- Acute chest pain
B-Chronic chest pain
C-Coronary Heart disease
D- none of these

2-Lung functions in increased in people that are:

A- Asthenic
B- Pregnant women
C- Tall

3- Myasthenia gravis is :

A- Pulmonary diseases

B- Neuromuscular diseases
D- Cardiac diseases

4- which one of the following is considered as
risk factor :

A- Tobacco

B- Cough

C- Dyspnea

5- smoking affects the average decline of lung
function measured with FEV1 by:

A-it has no effect

B- decreasing it

C-increasing it

1-B.,2-C ,3-B , 4-A,5-C
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