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A ELASTIC RECOIL OF LUNGS B ELASTIC RECOIL OF CHEST WALL C ELASTIC RECOILS OF LUNGS AND CHEST
WALL IN BALANCE

space

FRC = functionele residuale capaciteit



Pleuraholte

1 atm = 760 mmHg = 100 kPa



l Pleuraholte
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The pressure difference between the mouth and alveoli is normally
no greater than -1 cmHZ20.
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primaire bronchus

secundaire bronchus

tertiaire bronchus

bronchiole

uiterste
bronchiole

longblaasjes
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T = transitional
bronchioli

Straight arrows:
convection

Wiggly arrows:
diffusion
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Rabbit lung:
60% TLC

a = alveoli

d = alveolar duct

c = capillaries
arrows = surface
lining layer ->
‘surfactant’

Ep2 = type 2 cells
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H. Bachofen, S. Schu-rch Comparati e Biochemistry and Physiology Part A 129 (2001) 183 193

saline filled

= small airways

air filled

detergent
= large airways
and small alveoli
due to high
surface tension

Erasmus MC



> - : ) Erasmus MC
interstitial Endothelial  Red blood /é’:w/ﬁw
space cell cells
H B SN N SN NN NN NN NN NN NN NN NN NN NN NN NN NN E NN EEENEEEEEEE®N



200%

Relative air 1p00°%
velocity
(—)

0%

Conducting airways

Alveolar

airways 2

.------.-.----.-..-x.-.

e,,—,———

6 8 10
Airway generation number

600

400

Aggregate
cross-sectional
area (cm?)

200 (o)

0

Erasmus MC
A o ,
(_/‘/(’— - \;‘;.?/-./( ~ /)



Elastance = mate van stijfheid
Ers = EL+ Ecw

Compliance = mate van elasticiteit
the ability of the lung to
stretch and expand’
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Compliance:

AV /AP

mL/cmH20 e




Elastance:

aP/aV

cmH20/mL 0 ceeme
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Lung elastance E;:
EL =P L-insp -P L-exp / Vt
E, = (Ppiar Pes.insp)— (total PEEP - P, _,,,) / Vt

Chest wall elastance E_,:
ECW - Pes-insp_ Pes-exp / Vt sssssssss



axial fiber (red)
septal fiber (green)
peripheral fiber (black)

arrow = axial fiber
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A SURFACTANT METABOLISM

&%,,._— Surfactant
=  precursors

Type II cell

X

Endocytosis and recycling or
destruction of surfactant components

Exocytosing Type I cell

lamellar body

Tubular
myelin

Surfactant
v g Air space

L
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Wet van LaPlace

LaPlace: P =2Y/r e



Expiratie
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Expiratie

+~——Surfactant
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Inspiratie
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Antwoord:

P1 P2

10 >

P1= 20/10= 2 P2=20/5=4 cosmusmc



Bloedvaten
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Heart-Lungs in Situ

Lung, wisceral
pleura attached

muscle

Viscera
pleura

Parieta pericardium
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Deoxygenated
blood from
right heart goes
to alveoli...

\
}

Pulmonary

-.-whereas

oxygenated blood Almost all blood
from left heart goes to returns to left heart
conducting airways. via pulmonary veins.

/
\

Bronchial Bronchiole Pulmonary
vein
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Ademhalings
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A INSPIRATION B BUCKET-HANDLE C EXPIRATION
AND WATER-PUMP-— .
The most candal subset of the intermal intercostal
The most rostral and dorsal subsets of the HANDLE EFFECTS muscles (blue)—as well as the caudal-ventral
external intercostal muscles (gold)—as well subset of the external intercostal muscles (gold)

as the parasternal subset of the intemal
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Lonqvolumina
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RV
t
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= RV
= | ¥ A4
Tijd —
IRV = Inspiratoir reservevolume VC = Vitale capaciteit
Vt = Teugvolume IC = Inspiratoire capaciteit
ERV = Expiratoir reservevolume FRC = Functionele residuale capaciteit
RV = Residuaal volume TLC = Totale longcapaciteit gl i )



A SIMPLE SPIROMETER B8 SPIROGHRAPHIC RECCRD
After maximal inspiration,

Expiration makes the beldl of ’ the > hales h
P ek v SRR [Mnnmal inspiratory cffort ] L‘" ;u‘b;:t a:-pmm‘:: muc
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Lung

volume a b= s aK
ERv{ (Wears) *
. ,
Time
Typecal
ranges
Volume and Capeacities (Hers)
IRV = Inspiratory reserve volume 19-25
. . TV = Tidal volume 0405
FEV1 : voor het vaststellen van bronchoconstrictie | =5y : Sy meenevoume 2 1s
.o TLC = Teotal lung capacity 4964
-> dus aangedaan bij astma _ G = inspicatory capaciy 23-30
= Functional rosigual capacity 26-3.4
VC = Vaal capacity 3445
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Restrictief longaandoeningen: afname van het
longvolume -> dus afname VC en FRC zoals een pneumonie



— \Ventilatie —> PaCO,

FRC === —_—
~— Oxygenatie —> PaO,
RV
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