Introduction

Physiopathology & anatomy



Anatomy



oeaiill e

Disease of the respiratory system
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URE 17.1 Tre basic anatomy of the respiratary sysiem.
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Figure 1-1. Electron micrograph showing a pulmonary capillary (C) in the alveolar wall.
Note the extremely thin blood-gas barrier of about 0.3 um in some places. The large arrow
indicates the diffusion path from alveolar gas to the interior of the erythrocyte (EC) and
includes the layer of surfactant (not shown in the preparation), alveolar epithelium (EP),
interstitium (IN), capillary endothelium (EN), and plasma. Parts of structural cells called fibro-
blasts (FB), basement membrane (BM), and a nucleus of an endothelial cell are also seen.
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VOLUMES FLOWS

Tidal volume — | —— Total ventilation
500 ml 7500 ml/min

Anatomic dead space Frequency
150 mi 15/min
Alveolar ventilation
Alveol 5250 ml/min
veolar gas
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,""H
Pulmonary Pulmonary
capillary blood blood flow
70 ml // \ 5000 ml/min

Figure 2-1. Diagram of a lung showing typical volumes and flows. There is
considerable variation around these values.
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Figure 4-1. Comparison of pressures (mm Hg) in the pulmonary and systemic
circulations. Hydrostatic differences modify these.



O S € g G g € Y Jals

O, = 150 mm Hg

COs=0
B A l C l
O, = 40 O, =100 O, =150
CO>=45 COz= 40 CO>=0
e ““\Dzzﬁg T BN
A -\ - —~
CO, = 45

A

o
~
4

Normal oo
Decreasing Increasing
Va/Q Va/Q

“igure 5-6. Effect of altering the ventilation-perfusion ratio on the Po, and Pco, in a
ung unit.
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Figure 2.9. Example of a distribution of ventilation—perfusion ratios in a
normal subject as obtained by the multiple inert gas elimination technique. N
most of the ventilation and blood flow go to lung units with ventilation—perfusion rati
I. (From Wagner PD, Laravuso RB, Uhl RR, West JB. Continuous distributions of ventilati
perfusion ratios in normal subjects breathing air and 100% O,. ] Clin Invest 1974;54
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Figure 4.10. Distribution of ventilation-perfusion ratios in a patient with
COPD. Note the large amount of ventilation to units with high ventilation—perfusi
(physiologic dead space). (From Wagner PD, Dantzker DR, Dueck R, et al. Ventilation—|
inequality in chronic pulmonary disease. | Clin Invest 1977;59:203—206.)
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re 4.11. Distribution of ventilation-perfusion ratios in a patient with type B
). There is a large amount of blood flow to units with low ventilation—perfusion ratios
logic shunt). (From Wagner PD, Dantzker DR, Dueck R, et al. Ventilation—perfusion
y in chronic pulmonary disease. ] Clin Invest 1977:59:203-206.)
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Figure 6-1. O, dissociation curve (solid line) for pH 7.4, Pco, 40 mm Hg, and 37°C.
The total blood O, concentration is also shown for a hemoglobin concentration of
15 g-100 ml-" of blood.
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-igure 6-5. Scheme of the uptake of CO, and liberation of O, in systemic capillaries.
-xactly opposite events occur in the pulmonary capillaries.
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Figure 7-1. On inspiration, the dome-shaped diaphragm contracts, the abdominal
contents are forced down and forward, and the rib cage is widened. Both increase the
volume of the thorax. On forced expiration, the abdominal muscles contract and push the

diaphragm up.



Mechanics of Breathing 117

A. Preinspiration B. bu ring inspiration

C. End-inspiration D. Forced expiration

Figure 7-18. Scheme showing why airways are compressed during forced expiration.
Note that the pressure difference across the airway is holding it open, except during a
forced expiration. See text for details.
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Pulmonary Function Test

Spirometry

Pulmanary Function Test
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Figure 3: Examples - Visual Patterns of Poor Spirometric Performance
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Plethysmography : Total lung capacity&
Residual volume

Compliance: e asaall 38 ¢ 2aaill o 45l 5 a8
b gpall (3 48

Elastance : e g=lalll 845 )13 )08 s gaalull (uSe
Lgmnast

Resistance : with plethysmograph

DLCO aiall Hlaadl ye o) s SN S ol Jf L




il € Y1 e L) lea

Oxygen
Saturation

Pulse Rate




\

a. A pulse oximeter noninvasively measures oxygen b. The ratio of red to infrared light yields the
saturation by shining light through a digit or earlobe. oxygen saturation, or Sp0,.

Red/Infrared
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Pa02: 95 mmhg, range 85-100 -
PaCO2, 37-42 -
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* PvO2=40mmhg, PvCO2=45mmhg
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4l ssangiotensine 2 Jlangiotensine 1 Jiga3 e
ACE

Bradykinin up to 80% inactivated e
Serotonin completely removed

Norepinephrine 30% removed °

Arachidonic acid metabolites : Prostaglandines
E2 and F2 almost completely removed

Leukotriens almost completely removed e
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 Macrophage: attack microbes and particles, phagositosis
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