Introducao as patologias
pulmonares e extra-pulmonares
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AGENDA

- Classificacao das doencas pulmonares e extra-pulmonares
- Espirometria

- Mecanismos de insuficiéncia respiratoria



Dados da OMS

The 10 leading causes of death in the world
2011
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Fonte: www.dgs.pt a 05/09/2012

Portugal

Prevaléncia de bronquiectasias?
E de Doencas Pulmonares Difusas?

20% adultos tem SAOS
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o 14% com >40 anos tem DPOC
madores '“l ’“' (47% homens >70 anos)

33.7%{homens saoX

15.5% mulheres &6 fumadoras

() [ )
|n| w 10% tem Asma

Populacao de Portugal
~10 milhdes pessoas 3



Principais causas de morte em Portugal
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Alteracoes ventilatérias
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Alteracoes ventilatorias

Final da Expiracéo Inspiracio Final da inspiracao
Fluxo =0 Fluxo a favor do gradiente
Pao = (0

Ppi = -5
Pa =0

A B C

Figure 9-1 Respiratory pressures during a breathing cycle. Ppl = pleural pressure; PA = pressure in the alveoli;
Pao = pressure at the airway opening. A. End expiration. B. During inspiration. C. End inspiration.



Espirometria
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Espirometria
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Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved



In: Murray JF, Nadel JA, eds. Textbook of respiratory medicine. 3d ed.

Philadelphia: Saunders, 2000:805.

Alteracoes ventilatorias - Espirometria
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Alteracoes ventilatérias — Volumes estaticos

Normal Restritivo Obstrutivo
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nose
hard palate
upper lip

Inspiratory
Intercostals Bnkentnry lower kp soft palate
[ ANTercost
tory salivary glands pharynx
costals
epiglotbs
Diaphragm
trachea
oesophagus

Musculos inspiratorios Musculos expiratorios Musculos bulbares — funcao glética

Acto de ventilagao Expiracao forcada Degluticao / Discurso
Inspiracao voluntaria Aumento da pressao intratoracica
Tosse
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Inspiratory
Intercostals

Diaphragm

Dispneia, ortopneia Reducao da clearance
Insuf. respiratoria brénquica
hipoventilacao alveolar Infecgdes respiratorias
hipercapnia recorrentes

nose

hard palate
upper lip

lower kp

teeth

salvary glands

Incapacidade de comer, beber,
falar
Microaspiracoes

soft palate

pharynx
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cesophagus

Reducao da clearance brbnquica

Infeccbes respiratorias recorren}?s



Neuropatias

Esclerose Lateral Amiotréfica
Poliomielite

Esclerose multipla

LesOes espinhais medulares
Paralisia diafragmatica

Sindr. Guillain-Barré
Charcot-Marie-Tooth (hereditaria)

Doencas da jungcao neuromuscular
Miastenia gravis

Miopatias

Distrofias musculares de Duchenne, Becker, ...

Distrofia miotdnica de Steinert

Miopatias metabdlicas (Pompe, Mitocondriais, ...

Atrofia muscular espinhal
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Alteracoes da difusao

Componentes da membrana alvélolo-capilar:

Interstitial

space eritréocito
endotélio -
Capillary membrana basal endotelial
e espaco intersticial
layer membrana basal epitelial
epitélio alveolar
surfactante
espaco alveolar V.
Alveolar
epithelium

Epithelial
basement
membrane

Factores determinantes na difusao:

1. Superficie e espessura da membrana

Capillary
basement
membrane

Capillary lumen "

2. Gradiente de pressodes parciais dos gases
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Alteracoes da difusao

Interstitial
space

Capillary
endothelium

Surfactant
layer

Alveolar
epithelium

Epithelial
basement
membrane

Capillary
basement
membrane

Capillary lumen . 5

Outros factores:
solubilidade do gas em meio liquido
capacidade de difusao do gas
tempo de contacto

concordancia ventilacao/perfusao
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Aumento espaco
morto na ventilacdo
mecanica e na
deplegao de volemia

Zone 3
P,>P,>Pax

4

e
Koeppen & Stanton: Bermne and Levy Physiology, 6th Edition.

V/Q nao é homogénea

T

Distance

Blood flow —»
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Doenc¢as Pulmonares

Acino e intersticio

Edema pulmonar

Pneumonia

Hemorragia

Les3ao Alveolar Difusa

Dc¢as do intersticio ou
Dc¢as Pulmonares Difusas

Vias aéreas

DPOC

Bronquiectasias

Asma

Vasculatura pulm.

Hipertensdo pulmonar

TEP
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Doenc¢as Pulmonares

Vasculatura pulm.

Edema pulmonar DPOC
Pneumonia Bronquiectasias
Hemorragia Asma

Lesao Alveolar Difusa

Dcas do intersticio ou
Dcas Pulmonares Difusas

McPhee’ s Pathophysiology of Disease, 4th ed









Table 1. The Revised World Health Organization Classification of Pulmonary
Hypertension.*

Group . Pulmonary arterial hypertension - Hlpertensao PUImonar
Idiopathic (primary)
Familial
Related conditions: collagen vascular disease, congenital systemic-
to-pulmonary shunts, portal hypertension, HIV infection, drugs
and toxins (e.g., anorexigens, rapeseed oil, L-tryptophan, metham-

phetamine, and cocaine); other conditions: thyroid disorders, gly- : ~ .
cogen storage disease, Gaucher's disease, hereditary hemorrhagic Hi pertensao pu Imonar arterial

telangiectasia, hemoglobinopathies, myeloproliferative disorders, Doenga venoclusiva pu|monar

splenectomy
Associated with significant venous or capillary involvement
Pulmonary veno-occlusive disease
Pulmonary-capillary hemangiomatosis
Persistent pulmonary hypertension of the newborn

Group II. Pulmonary venous hypertension

Left-sided atrial or ventricular heart disease Doenca do coracao esquerdo
Left-sided valvular heart disease

Group I1I. Pulmonary hypertension associated with hypoxemia
Chronic obstructive pulmonary disease
Interstitial lung disease . .
Sleep-disordered breathing Hi poxemia
Alveolar hypoventilation disorders
Chronic exposure to high altitude
Developmental abnormalities

Group IV. Pulmonary hypertension due to chronic thrombotic disease, embol-
ic disease, or both .
Thromboembolic obstruction of proximal pulmonary arteries Embolia pu Imonar
Thromboembolic obstruction of distal pulmonary arteries
Pulmonary embolism (tumor, parasites, foreign material)

Group V. Miscellaneous
Sarcoidosis, pulmonary Langerhans’-cell histiocytosis, lymphangio-
matosis, compression of pulmonary vessels (adenopathy, tumor,
fibrosing mediastinitis)

1

|

|

* The table has been adapted from Simonneauetal.2 N Engl J Med 2004;351:1655-65. 23




Doenc¢as Pulmonares

Acino e intersticio

Vias aéreas

Edema pulmonar

Pneumonia

Hemorragia

Les3ao Alveolar Difusa

Dc¢as do intersticio ou
Dc¢as Pulmonares Difusas

DPOC

Bronquiectasias

Asma

Vasculatura pulm.

Hipertensao pulmonar

TEP

McPhee’ s Pathophysiology of Disease, 4th ed
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Lymphatic drainage

Distal airway
epithelium

Peribronchovascular
interstitium

Perimicrovascular

interstitium Fluid flow from perimicrovascular

to peribronchovascular
interstitium

Capillary

Endothelial A\

cells \ . _ /f ltration

Intact endothelial A\

barrier

N Engl J Med 353;26
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Pneumonia




Hemorragia Alveolar
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| Vasculites
Conectivites

& Infecgao
#% Sindrome Pulmio-Rim

Toxicos 28



Causas de Hemorragia Alveolar Difusa

Vasculites

Conectivites

Outras causas

imunes
Infecg¢Oes

Farmacos e

toxicos

Outros

Granulomatose de Wegener, Poliangite microscopica, S. Churg-Strauss, etc

Lupus Eritematoso Sistémico, Artrite Reumatdide, Esclerose sistémica, etc

Sindromes Pulmao-Rim (S. Goodpasture, GN pauci-imune, GN com

depdsito de imunocomplexos circulantes), S. Hemolitico Urémico, etc
Leptospirose, Aspergilose invasiva, etc

Propiltiouracilo, imunossupressores, quimioterapicos, anti-coagulantes,

antiagregantes plaquetarios, cocaina, cannabis, etc

Transplante (medula éssea e 6rgao sélido), Barotrauma,



Dano Alveolar Difuso

Padrao histo-patologico caracterizado por
membranas hialinas revestindo os alvéolos em
estadios iniciais, posteriormente com proliferacao
dos pneumaocitos tipo |l e em estadios finais com

inflamacéao e fibrose.

Exudative Proliferative Fibrotic

Hyaline
Membranes Interstitial Inflammation Fibrosis

Edema I
14 21 ...

Day: 0 2 7

Source: Longo DL, Fauci AS, Kasper DL, Hauser SL, Jameson JL, Loscalzo J: Harrison’s
Principles of Internal Medicine, 18th Edition: www.accessmedicine.com
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Definicao de Berlim 2011 | JAMA 2012;307(23):2526-2533

-
Table 3. The Berlin Definition of Acute Respiratory Distress Syndrome

Acute Respiratory Distress Syndrome

Timing Within 1 week of a known clinical insult or new or worsening respiratory
symptoms

Chest imaging® Bilateral opacities —not fully explained by effusions, lobar/lung collapse, or
nodules

Origin of edema Respiratory failure not fully explained by cardiac failure or fluid overload

Need objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no risk factor present

Oxygenationb
Mild 200 mm Hg < Pa0,/Fio; = 300 mm Hg with PEEP or CPAP =5 cm H;0O°¢
Moderate 100 mm Hg < Pao./Fio, = 200 mm Hg with PEEP =5 cm H;O
Severe Pa0,/Fi0; = 100 mm Hg with PEEP =5 cm H,O

Abbreviations: CPAP, continuous positive airway pressure; FIO;, fraction of inspired oxygen; PaO, partial pressure of
arterial oxygen; PEEP, positive end-expiratory pressure.
Chest radiograph or oomputed tomography scan.
b altitude is higher than 1000 m, the correction factor should be calculated as follows: [Pa0./Fi0, X (barometric pressure/
760)].
CThis may be delivered noninvasively in the mild acute respiratory distress syndrome group.
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ARDS - Acute Respiratory Distress Syndrome

TABLE 2. CLINICAL DISORDERS ASSOCIATED
WITH THE DEVELOPMENT OF THE ACUTE
RESPIRATORY DISTRESS SYNDROME.

DIReCT LUNG INJURY

Common causes

Pneumonia
Aspiration of gastric contents

Less common causes

Pulmonary contusion

Fat emboli

Near-drowning

Inhalational injury

Reperfusion pulmonary edema
after lung transplantation or
pulmonary embolectomy

INDIRECT LUNG INJURY

Common causes
Sepsis
Severe trauma with

shock and multiple
transfusions

Less common causes

Cardiopulmonary bypass

Drug overdose

Acute pancreatitis

Transfusions of blood
products

N Eng J Med 2000;342(18):1334-1349
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Normal Alveolus |

Alveolar air space
A
Interstitial
space
Alveolus
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Capillary P

Increased alveolar-
capillary permeability
Fluid “leak”
Alveolar edema
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Injured Alveolus during the Acute Phase
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endothelial cells
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Agressao inicial

Y

Disrupcao epitélio
alveolar

!

v

Lesao endotelial

!

Preenchimento
alveolar (exsudativo)

Libertacao de
mediadores

;

! 3%

Degeneracao dos
pneumacitos tipo |

Lesao dos
pneumacitos tipo Il

Aumento da o
o Vasoconstricdo
permeabilidade
capilar pulmonar

Y
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Espessamento da
membrana alvéolo
capilar

Diminuicao da
producéao de
surfactante

Exsudacao de fluido
rico em proteinas
para o intersticio

Diminuigcao de
perfusdo em

certas areas
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Diminuicio da
difusdo de gases

Aumento da tens&o de
superficie e diminuicao
da compliance

Degeneracao das fibras
elasticas e de colagénio
+ edema intersticial

Discordancia V/Q

l

Y

Colapso alveolar
progressivo

!

Shunt intrapulmonar

Hipoxemia
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Consequéncias

Perturbacao das trocas gasosas
* Hipoxemia

— Discordancia V/Q

— Shunt
* Aumento de CO2

— Hipoventilagcao

Diminuicao da distensibilidade (compliance)

— Pulmdes pequenos e rigidos — pressoes elevadas

Hipertensao pulmonar

— Multifactorial (vasoconstricao hipoxica, compressao vascular pelo aumento
da pressao nas VA, acidose, colapso das VA)



Protein-rich edema fluid

Repopulation of
bronchial epithelium
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Doencas Pulmonares Difusas
(11 7 = »”
Doencas do Intersticio

Grupo heterogéneo de doencas,
caracterizadas pela infiltracao de células
inflamatdrias e exsudado, podendo conduzir a

uma extensao variavel de fibrose pulmonar.

Consequéncias:
Aumento de retraccao elastica pulmonar
Diminuicao da compliance pulmonar
(doencas restritivas)
Aumento da espessura da membrana

alvéolo-capilar (déf. difusao)
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