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Upper respiratory system
pharynx, and larynx

_ower respiratory system consists of trachea, bronchi, and

oronchioles and Alveoli - place of carbon dioxide-oxygen
exchange

Inhalation and Exhalation - air movement in and out of

lungs




ﬁ‘ Normal Lun
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!‘ Alveolar Gas Exchange:

ALVEOLAR an) v Type |l pneumocyte

Endothelium
Interstitial

pneumocyte

ALVEOLAR SPACE
Endothelium
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Dyspnea / SOB Chest Pain
Orthopnea

Hypoxemia

Apnea Barrel chest

Cyanosis
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Rales - musical sounc
and often called “crackles”

Rhonchi - rattling sounds in bronchi due to
obstruction
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Tissue biopsy
Bronchoscopy

Arterial blood gases
Pulmonary function tests



ﬁ Lung Function Testing:

Total Lung Capacity (TLC) 6L male/4.7L fem.
Tidal Volume (TV) — 500 / 390ml

Forced Vital Capacity (FVC) 4.8L /3.7L
Forced Expiratory Volume in 1 Sec - FEV1
FEV1/FVC (FEV1%) - 75-80% normal.

In Obstructive diseases (COPD) FEV1 low
& FVC high. So FEV1/FVC is low (<80%).

2. In Restrictive diseases (fibrosis) the FEV1
and FVC are both low proportionally and the
FEV1/FVC value normal or high.
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loop with lorced
expiralion and inspiration

Flow Volume Loop

mild obstructive severe obstructive
e,g. asthma, COPD ¢.g. COPD, emphysem

moderate/severe restrictive _
obstructive e.g. pulmonary fibrosis
e.q, asthms,COPD

variable extrathoracic
stenosis (rare)

&

variable intrathoracic
stenosis (rare}




Examples
Obstructive lung disease Asthma

Chronic obstructive pulmonary disease
(COPD)

Bronchiectasis
Bronchiolitis
Restrictive pathophysiology—  Idiopathic pulmonary fibrosis (IPF)
parenchymal disease Asbestosis
Desquamative interstitial pneumonitis (DIP)
Sarcoidosis

Restrictive pathophysiology—  Amyotrophic lateral sclerosis (ALS)
neuromuscular weakness

Guillain-Barré syndrome
Restrictive pathophysiology—  Kyphoscoliosis

chest wall/pleural disease Ankylosing spondylitis

Chronic pleural effusions
Pulmonary vascular disease Pulmonary embolism
Pulmonary arterial hypertension (PAH)

Malignancy Bronchogenic carcinoma (non-small-cell
and small-cell)

Metastatic disease
Infectious diseases Pneumonia

Bronchitis

Tracheitis




bstructive Airway Disease:

 Localized: Foreign body, aspiration, tumor..

 Diffuse — Distal airway diseases

— Transient reversible spasm - Asthma
— Chronic irreversible permanent — COPD.
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» persistent respiratory symptoms and airflow limitation that is not fully
reversible

characterized by




PURE CHRONIC BRONCHITIS

Large airways (trachea, bronchi)
* Mucus hypersecretion
* Inflammation
* (Chronic bronchitis)

Small airways (bronchioles)
* Peribronchiolar fibrosis
* Airway obstruction
* (Chronic bronchiolitis)

PURE EMPHYSEMA

Acinus (respiratory bronchiole,
alveolar ducts, and alveoli)
* Loss of elastic recoil

* (Emphysema)

PAS-Aespratary Patophysiology

Combined = COPD (common)




Recognizing barrel chest

of anteroposterior Lo transverse (or lateral) diameter is
, this ratio approaches 1:1 as the anten

In a normal adult chest, the rati
1:2. In patients with barrel che

ter enlarges.

NOREMAL CHEST

Anteroposterior

diameter

Spinal
cord

Transverse
diameter

BARREL CHEST

Anleroposterior

diameter

Spinal
cord

Transverse
diameter

osterior diame




Lung disease in which the lungs are damaged

Typically occurs in smokers, but may happen with
other environmental exposures and hereditary

conditions

ing fubes that carry air in and out of the lungs










Hallmark of COPD - airflow Obstruction
PFT > \ FEV,, FEV,/FVC.

Lung volume N >




GOLD
stage

Severity

Symptom

Coug JU LU

¥ Chronic FEV,/FVC<70%
1 Moderate |

cough+ sputum 50%<=FEV,<80%

+ Chronic FEV,/FVC<70%
1l Severe

cough+ sputum

30%<=FEV/,<50%

IV

\Very Severe

¥ Chronic
cough+ sputum

FEV,/FVC<70%
FEV.<30%

o)

FEV,<50% with respiratory
failure or right heart failure




Hypoxemia
Resting

Exertional

Chronic hypoxemia






