sl ot rPhysiology Team 431.‘:1

KING SAUD UNIVERSITY

[ | [ |
Lung Function in Health n
LS s & g Gyt and Disease RESPIRATORY

Revised by \

Red: very important.

Green: Doctor’s notes.
Pink: formulas.

Yellow: numbers.

Gray: notes and explanation.

Physiology Team 436 — Respiratory Block Lecture 4

Lecture: If work is intended for initial studying.
| Review: If work is intended for revision.
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ONLY IN FEMALES’ SLIDES

Types of Lung Function Tests

It is the measurement of the speed and the amount of air that can be
exhaled and inhaled. There are two types: |. Static (for lung volumes) and

2. dynamic (for FEV| and flow rate)

* The patient is required to sit in an airtight chamber that resembles a
small 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 findings on
static pulmonary function tests (to differentiate between cardiac and
chest problems)

* To evaluate the presence of possible parenchymal lung disease

* The principle is measurement of O2 saturation by spectrophotometry

A diagnosis tool to assess airway responsiveness to "sensitizing" substances as opposed to nonspecific stimuli such as pharmacological
agents (i.e. histamine, methacholine), cold air and exercise. Subjects are exposed to a suspected occupational agent in a controlled way
under close supervision in a hospital laboratory. The specific inhalation challenges has been considered as the gold standard in confirming
the diagnosis of occupational asthma.



Physiological Conditions Affecting Lung Functions

> Age: In newborns it is decreased because their lungs are not fully developed, and in old age it also decreases.
(Reaches its peak at the age of 35, then it starts on decreasing.)

» Gender: In females it is 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
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> Pregnancy: Enlarged uterus will also put pressure on the diaphragm.

> Posture

» Diurnal, seasonal, or climate variation

» Customary activity Greater in large and athletic people
> Geographical location than in small and asthenic people.



Spirometry

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

|.Widely used. 2. Effort dependent basic lung function test.

Spirometry is |- Assess the lung performance.
a simple most
commonly

used test to: 2- Measure the physiological parameters: Lung volumes,
Capacities, Flow rate.

3- Differentiate between the obstructive and restrictive
lung conditions.

4- Play a critical role in the diagnosis, differentiation and management
of respiratory diseases. (a3 13 HLIAY) Al ami B 88 dayg gl g0 (i jall e
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Overview; Indications of Spirometry
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Indications of Spirometry

» Based on clinical features / abnormal lab tests (
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CO2 in blood)

Hyperinflation NOTE:

In Acute chest pain avoid spirometry
because it requires deep inspiration &
deep expiration. deep respiration
exaggerates (worsens) the problem
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Cont.

Occupational Settings:

Pre employment

Periodic lung function examination for workers exposed to toxic substances including dust and fumes
in industrial sectors such as:

Cement / Asbestoses
Welding / Wood / Steel

Flour / Coal mine / Qil
ONLY IN MALES’ SLIDES

To detect respiratory disease in patients presenting with symptoms of breathlessness, and to

distinguish respiratory from cardiac disease. i) & Sl 13 Cajai s L gss e A saa s Haall Al 4 (s e clls 1)
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To diagnose or manage asthma

To diagnose and differentiate between obstructive and restrictive lung diseases.



Cont.

» Describe the course of diseases affecting PFT*s: = o s s i o

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):

(To measure the response to treatment of conditions which spirometry is used in the detection of e.g. COPD, etc..)
* Bronchodilator therapy
» Steroid treatment for asthma

Used on Chronic obstructive lung disease (like emphysema) and Interstitial (restrictive) lung disease

» Pre operative indications (to conduct pre-operative risk assessment before anesthesia):
To determine the suitability of patients for anesthesia during and after
anesthesia (because anesthesia may cause chest complications after surgery).

To assess the risk for surgical procedures known to affect lung function.

9 *PFT= Pulmonary Function Test

Oy o zdladl adi 13) G gid
Al s ) S i Wl g ) 50 (iay yall ans
GM\

Al jall Gldeall ey juai (A Glagedll (s
>l a8l Jay, el Bl cua 58
palaiVE | jaall Al e Adeal) amy (ilay
ggu ,SMMJS\UAJSLMQADL.A\ Q‘PLLJ(:AM
eadal) ¢S Ladla 1S liie 5 sla 0 pAE (535

Talenl) U Ay g dilay 5 (m pall Ca sl



Assessment of Spirometry:

Spirometry Performed

Result classification:

. Normal
2. Obstructive

3.  Restrictive

4. Combined (obstructive and restrictive)
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Maintaining Accuracy

» The most common reasons for inaccurate results:

Inadequate or incomplete inhalation. = o LR ee Ul O I
Additional breath taken during the oS Oy O bt maia S0 Gilaladll
test. Ardrdadt o dhiasy aglals ja
Lips not sealed around the mouth
piece.

Slow start to forced exhalation.

Some exhalation through the
nose(without nose clip).

Coughing.



Smoking and Spirometry

Annual change (mL/yr) Males (177 cm)

Effects of smoking on lung function:

» Non-Smoker: In normal healthy non-smoker subject
after the age of 30-35 the expected decline in lung
function parameter [FEV 1] is

cross-sectional

» Smokers: The average rate of decline of lung -50 Neversmoked
. . 20 40
function in smokers as measured by Forced
Expiratory Volume in | sec [FEVI] is

FEV:1 (L)

4.5
smokers

nonsmokers

In healthy person the curve goes down
slowly in comparison with smoker.

40 50
Age (yr)




Diagnosis of COPD

All of these indicate the use of Spirometry to diagnose COPD:

Septum
Cough
Dyspnea

Occupation
Indoor/outdoor pollution
Tobacco
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Spirometry in Respiratory Diseases
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Spirometry in Respiratory Diseases i« s o

Firstly, we enter age, height, weight and
ethnicity to electronic spirometer - a graph
will appear (spirogram)

Three values will appear on spirogram
Predicted, Actual, and Percentage

We look at the percentage for diagnosis:

Percentage 80 = normal

Percentage 70-80 = mild problem
Percentage 60-70 = moderate problem
Less than 60 = severe problem

All values are above 80 = normal
Patient is normal so no need for bronchodilator challenge
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Other Examples of Spirograms




Flow
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SPIROMETRY& HbAlc
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Spirometry and Diabetes Mellitus

Type | and type 2 diabetic patients showed a significant
reduction in the:

Forced Vital Capacity [FVC]
O Forced Expiratory Volume in one Second [FEV]
O Peak Expiratory Flow [PEF]
O Forced Expiratory Flow [FEF

Additionally, Stratification of results by years of disease
showed a dose-response effect on lung function.

Spirometry and Cement Industry

Lung Function Parameters

= FVC

= FEVI

= FEF and

" PEF were significantly decreased in cement mill
workers compared to their matched controls

Spirometry and Welding Industry

Lung Function Parameters:

= FVC

= FEVI

= PEF were significantly impaired in welding
workers compared to their matched controls

E.g. heavy manual labor or fire fighting.

Spirometry and Oil Spill

Lung Function Parameters FVC, FEV,, and FEF
were impaired in subjects exposed to
crude oil spill in sea water

18
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TAKE HOME MESSAGES

» The incidence of respiratory diseases has been increased, hence the importance of

lung function test cannot be ignored.

» Respiratory assessment through Spirometry may be mandatory at all the levels of
respiratory care / clinical settings.
»> As we cannot treat the patient with high blood pressure without knowing the

blood pressure; Similarly, we cannot treat the patients with respiratory problems
without knowing the lung function test [Spirometry].



Quiz + Videos

» https://www.onlineexambuilder.com/lung-function-in-health-and-disease/exam-128572

Link to Editing File

(Please be sure to check this file frequently for any edits or updates on all of our lectures.)

References:
* Girls’ and boys’ slides.
* Guyton and Hall Textbook of Medical Physiology (Thirteenth Edition.)



https://docs.google.com/document/d/1LoawAdvXBg92MWvPPuFp3LEG0jDWJYd6_cMBV_9aNww/edit
https://www.onlineexambuilder.com/lung-function-in-health-and-disease/exam-128572
https://www.youtube.com/watch?v=NfCsxEzn-cI
https://www.youtube.com/watch?v=NfCsxEzn-cI
https://www.youtube.com/watch?v=T1G9Rl65M-Q
https://www.youtube.com/watch?v=T1G9Rl65M-Q
https://www.youtube.com/watch?v=JOFfuTi-Cko
https://www.youtube.com/watch?v=JOFfuTi-Cko
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