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Fig. 421.1 A, In extrathoracic airway obstruction, the increased negative pressure during inspiration is transmitted up to the site of
obstruction. This results in collapse of the extrathoracic airway below the site of obstruction, making the obstruction worse during
inspiration. Note that the pressures are compared with the atmospheric pressure, which is traditionally represented as 0 cm. Terminal
airway pressure is calculated as intrapleural pressure plus lung recoil pressure. Lung recoil pressure is arbitrarily chosen as 5 cm for
the sake of simplicity. B, During expiration, the positive pressure below the site of obstruction results in distention of extrathoracic
airway and amelioration of symptoms.
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Fig. 421.2 A and B, In intrapulmonary airway obstruction, even a wider segment of intrathoracic airway is subjected to pressure
changes compared with those observed in intrathoracic-extrapulmonary airway obstruction. Such lesions are associated with marked
increase in airway obstruction during expiration.
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Respiratory Disease
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Table 421.1 | Respiratory Sounds

BASIC SOUNDS MECHANISMS ORIGIN ACOUSTICS RELEVANCE

Lung Turbulent flow, vortices,  Central (expiration), Low-pass filtered noise (<100 to >1,000 Hz) Regional ventilation,
other lobar to segmental airway caliber

airways (inspiration)

Tracheal Turbulent flow, flow Pharynx, larynx, trachea, Noise with resonances (<100 to >3,000 Hz) Upper airway
impinging on airway large airways configuration
walls

ADVENTITIOUS SOUNDS

Wheezes Airway wall flutter, vortex  Central and lower Sinusoidal (<100 to >1,000 Hz, duration Airway obstruction,
shedding, other airways typically >80 msec) flow limitation

Rhonchi Rupture of fluid films, Larger airways Series of rapidly dampened sinusoids Secretions, abnormal
airway wall vibration (typically <300 Hz and duration <100 msec) airway collapsibility

Crackles Airway wall stress- Central and lower Rapidly dampened wave deflections Distal airway and
relaxation airways (duration typically <20 msec) alveolar closure,

secretions

Modified from Pasterkamp H, Kraman S5, Wodicka GR. Respiratory sounds. Advances beyond the stethoscope. Am J Respir Crit Care Med. 1997;156(3):974-987.
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Table 421.2 | Nonpulmonary Diseases Associated with
Clubbing

CARDIAC

Cyanotic congenital heart disease
Bacterial endocarditis

Chronic heart failure

HEMATOLOGIC
Thalassemia
Congenital methemoglobinemia (rare)

GASTROINTESTINAL

Crohn disease

Ulcerative colitis

Celiac disease

Chronic dysentery, sprue

Polyposis coli

Severe gastrointestinal hemorrhage

Small bowel lymphoma

Liver cirrhosis (including a1-antitrypsin deficiency)
Chronic active hepatitis

OTHER

Thyroid deficiency (thyroid acropachy)
Thyrotoxicosis

Chronic pyelonephritis (rare)

Toxic (e.g., arsenic, mercury, beryllium)
Lymphomatoid granulomatosis

Fabry disease

Raynaud disease, scleroderma
Hodgkin disease

Familial

UNILATERAL CLUBBING

Vascular disorders (e.g., subclavian arterial aneurysm, brachial
arteriovenous fistula)

Subluxation of shoulder

Median nerve injury

Local trauma

Diagnostic Approach to
Respiratory Disease

From Pasterkamp H. The history and physical examination. In: Wilmott RW, Boat TF,
Bush A, et al., eds. Kendig and Chernick’s Disorders of the Respiratory Tract in Children,
8th ed. Philadelphia: Elsevier; 2012.
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Diagnostic Approach to
Respiratory Disease
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Fig. 421.5 Oxygen-hemoglobin dissociation curve. Ps of adult blood is around 27 torr. Under basal conditions, mixed venous blood has
Poz of 40 torr and oxygen-hemoglobin saturation of 75%. In arterial blood, these values are 100 torr and 97.5%, respectively. Note that
there is a steep decline in oxygen-hemoglobin saturation at Pao: <50 torr, but relatively little increase in saturation is gained at P0o>>70 torr.
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Table 421.3 | Interpretation of Arterial Blood Gas Values

LESION EFFECT

Central (above the carina) airway obstruction Uniform alveolar
or hypoventilation
Depressed respiratory center

or

Ineffective neuromuscular function

Venous admixture
mismatch

Intrapulmonary airway obstruction

Diffusion defect R— L
shunt

Alveolar-interstitial pathology

TYPICAL ABG

Early increase in Pco,.
Proporticnate decrease in Po, depending on alveolar air equation
Response to supplemental oxygen: excellent

Mild: | Pcos, | Poy

Moderate: “normal” Pcos, UL Po,

Severe: 1T Pco,, U Po,

Response to supplemental oxygen: good

Early decrease in Po; depending on severity
Normal or low Pco,, T Pco;, if fatigue develops
Response to supplemental oxygen: fair to poor

ABG, Arterial blood gas.
Courtesy Dr. Ashok Samaik.
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