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The Spirometry | Js¥ & s g4l

Spirometry measures the amount

and rate of air a person
breathes in order to diagnose
illness or determine progress
in treatment

- Definitions of Lung volumes & capacities
- Normal values of Lung volumes & capacities
- Residual Volume Can not be measured by spirometry , it is measured
by Helium dilution technique

&000 n
5000 -
Inspiratory
resenve volume . :
3100 ml |nsmr§tgg.tf] caipamty
4000 : m
— Vital capacity
E 4800 ml
& 3000 — ok
= Tidal volume 500 mi ca&gity
= -
2000 Expiratory 6000 ml
resanve volume
; 1200 mli Functional
1000 residual capacity
Residual velume 2400 ml
1200 mi
0
{a) Spirographic record for a male
Adult male Adult female
Measurement average value average value Description
E Tidal volume (TV) 500 mil 500 mil Amount of air inhaled or exhaled with each breath under resting conditions
=
'S | Inspiratory reserve : ) Amount of air that can be forcefully inhaled after a normal tidal
> | volume (IRV) 2100 ml 1200/m! volume inhalation
=]
= Expiratory reserve 1200 mi 700 mi Armount of air that can be forcefully exhaled after a normal tidal
‘& | volume (ERV) M L volume exhalation
w
b
= Residual volume (RV) 1200 mi 1100 ml Amount of air remaining in the lungs after a forced exhalation
@ . Maximum amount of air contained in lungs after a maximum inspiratory
= Total lung capacity (TLC) 6000 mi 4200 ml offort: TLC = TV + IRY + ERV + RV
(]
= 3 ] Maximum amount of air that can be expired after a maximum inspiratory
& [Riinkeapac vige 490 0d 2190/l effort: VC = TV + IRV + ERV (should be 80% TLC)
£ | inspiratory capacity (IC) 3600 mi 2400 mi :\'a:'l:azlwn: ﬁqn;ount of air that can be inspired after a normal expiration:
= - :
o - . - . p :
@ | Functional residual e Volume of air remaining in the lungs after a normal tidal velume expiration:
€ | capacity (FRG) 2400 mi 1800 ml FRG = ERV + RV

(b) Summary of respiratory volumes and capacities for males and females
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The significance of residual volume s -
To prevent lung collapse
To facilitate work of breathing
To allow continuous gas exchange between breaths
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| The Dynamic Spirometry Al ¢ s sall

Spirometry
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- The FEV1/FVC ratio : is a calculated ratio used in the diagnosis of
obstructive and restrictive lung disease

@ FEV1%= FEV1/FVC %100
@ Normal values are approximately 80%

@ In obstructive lung disease, the FEV1 is reduced due to obstruction to
air escape. Thus, the FEV1/FVC ratio will be reduced

@ In restrictive lung disease, the FEV1 and FVC are equally reduced due
to fibrosis or other lung pathology (not obstructive pathology). Thus, the
FEV1/FVC ratio should be approximately normal.

in summary :

Obstructive
- FEV1/FVC % >>> | | | far below 80%
-FEV1>>> |
- FVC >>> Normal or |

Restrictive
- FEV1/FVC % >>> Normal or slightly 1
-FEV1>>> |
-FVC >>> ||| can reach 3L
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The Volume-Time curve :

Normal
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normal , restrictive & obstructive lung disease

Mormal pattern
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| A g g9l 25 The Dynamic Spirometry

Flow-Volume loop :

PEF 91, Flow (/sec)

Expiration

LM

1 2 a i 6
2
Inspiration FIF .., i_
e

755 Irspiration

'l 1 1 i ] 1 Hi
6 5 4 3 2 1 0
A YWolurme (LY

Normal. Inspiratory limb of loop is symmetric and convex. Expiratory
limb is linear. Flow rates at the midpoint of the inspiratory and
expiratory capacity are often measured. Maximal inspiratory flow at 50%
of forced vital capacity (MIF 50% FVC) is greater than maximal
expiratory flow at 50% FVC (MEF 50%FVC) because dynamic
compression of the air-ways occurs during exhalation.

Normal Vales: - Peak (PEF): 6-12 L/sec ->MEFs, : 4-8 L/sec
Obstructive: ->MEF | - PEF (normal)
Restrictive: - FVC | (<3)
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SALINE
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. To calculate urine excretion rate (ml/min) you use the following formula:
volume of urine (mL)

time (min)
. To calculate the total sodium excretion (mmoles) you use the following formula:
sodium concentration (mmol/L) x volume of urine (mL)

1000
. To calculate the sodium excretion rate (umol/min) you use the following formula:
sodium concentration (mmol/L) x volume of urine (mL)

time (min)

-2

LA ]
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I Glucose Tolerance Test GTTaIl g g gall

A blood sample
is taken and put
* . on test strip
T

.

Strip is put into
blood glucose
meter

A log book is a helpful
aid in keeping track
of blood glucose levels

tpall (B 3 sSslad) (g glna (bl LIRS (e JS) A Ad) G pad a Y ek

Fasting blood sugar (FBS) measures blood glucose after you have not eaten
for at least 8 hours. It often is the first test done to check for diabetes

two hour postprandial blood sugar measures blood glucose exactly 2 hours
after you eat a meal.

Random blood sugar (RBS) measures blood glucose regardless of when you
last ate. Several random measurements may be taken throughout the day.
Random testing is useful because glucose levels in healthy people do not vary
widely throughout the day. Blood glucose levels that vary widely may indicate
a problem. This test is also called a casual blood glucose test.

Oral glucose tolerance test is used to diagnose prediabetes and diabetes. An
oral glucose tolerance test is a series of blood glucose measurements taken
after you drink a sweet liquid that contains glucose. This test is commonly
used to diagnose diabetes that occurs during pregnancy (gestational
diabetes). For more information, see the medical test Gestational Diabetes.
This test is not commonly used to diagnose diabetes in a person who is not
pregnant
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Fasting blood glucose

110mgd 126 mgd

- i
Pre-diabetes/
\ From 110-125 ff

Nbrmal \\ | f-f! Diabe

Fasting blood sugar PostPrandial Blood Sugar
Normal 70-110 mg/dI < 140 mg/dL
3.9-6 mmol/L < 7.8 mg/dL
Pre-diabetic 111-125 mg/dL 141-179 mg/dL
6.2-6.9 mmol/L 7.8-9.9 mmol/L
Diabetic >126 mg/dL > 180 mg/dL
>7 mmol/L >10 mmol/L
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The characteristics of curve(a)

The patient's fasting glucose level ise between 70-110 (normal).
After 30 minutes of ingesting 75 g of glucose hise blood glucose level
rose (past of rise) to
a level lower than 180 (in the normal range). There was no glucose in the
urine (normal).

After 2 hourse (Post Prandital Time) his blood glucose level fell to the
range between 70-

110 (normal)

From the following criteria we found that the subject is normal

The characteristics of curve(b)

Thee patient's fasting glucose level is between 70-110 (normal).
After 30e minutes of ingesting 75 g of glucose his blood glucose level
rose (past of rise) to
a level lower than 180 (in the normal range) but glucose appeared in the
urine
(abnormal).

After 2 hours (Post Pranditale Time) his blood glucose level fell to the
range between 70-

110 (normal)

From the following criteria we found that the subject is having
congenital renal tubular
defect. The problem is that his kidneys are incapable to reabsorb all the
glucose from the
urine indicating decreased renal threshold for glucose. This is due to a
deficiency in the
kidney glucose transporters.
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The characteristics of curve (c)

The patient's fasting glucose level ise between 70-110 (normal).
After 30 minutes of ingesting 75 g of glucose hise blood glucose level
rose (past of rise) to
a level higher than 180 (abnormal). Therefore glucose appeared in the
urine. (The 1
above 180 is abnormal. But it is normal for the kidneys not to leak some
glucose if
dlucose level in the blood rises above 180).

After 2 hours (Post Prandial Time) his blood glucose level fell toe the
range between 70-

110 (normal)

From the following criteria we found that the subject is suffering from
alimentary
glycosuria caused by either liver Disease, Hyperthyroidism, After
gatrectomy, Very high

The characteristics of curve (d)

The patient's fasting glucose level is above 126e (abnormal).
After 30 minutes of ingesting 75 g of glucose his blood glucoses level
rose (past of rise) to
a level higher than 180 (abnormal). Therefore glucose appeared in the
urine. (The 1
above 180 is abnormal. But it is normal for the kidneys not to leak some
glucose if
glucose level in the blood rises above 180).

After 2 hours (Post Prandial Time) his blood glucose levele remained
much higher than
126.

From the following criteria we found that the subject is suffering from
Diabetes Mellitus.
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Spirometry
Lj-lw)ﬂ l.\Sé; -
Total lung volume
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residual volume ?!
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residual volume -
To prevent lung collapse & facilitate work of breathing
obstructive VS restrictive-
restrictivedsii iy obstructive 1 Jsii e
FEV / FVCiau
19 G ad s
16 J Juasy ,38 sa Laila cual (468 restrictive J) ba

J 1aa B 46 J gl FEV (ashall ge 485 G 5AY) 6 J Jag L34 obstructive J) ba
obstructive

MEF 50 ?-
if decrease obstructive

asthma - emphysema

restrictive
decrease FVC & VC_xah (udi 3l a8 ga

collapse - fibrosis
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