
Pulmonary arteriovenous fistulae may be congenital or acquired,
solitary or multiple, and microscopic or massive. The severity of
cyanosis produced by these fistulae depends on their size and
number. They occur with some frequency in hereditary hemorrhagic
telangiectasia. SaO2 reduction and cyanosis may also occur in some
patients with cirrhosis, presumably as a consequence of pulmonary
arteriovenous fistulae or portal vein–pulmonary vein anastomoses.

In patients with cardiac or pulmonary right-to-left shunts, the
presence and severity of cyanosis depend on the size of the shunt
relative to the systemic flow and on the Hb-O2 saturation of the
venous blood. With increased extraction of O2 from the blood by the
exercising muscles, the venous blood returning to the right side of
the heart is more unsaturated than at rest, and shunting of this blood
intensifies the cyanosis. Secondary polycythemia occurs frequently
in patients in this setting and contributes to the cyanosis.

Cyanosis can be caused by small quantities of circulating
methemoglobin (Hb Fe3+) and by even smaller quantities of
sulfhemoglobin (Chap. 98); both of these hemoglobin derivatives
impair oxygen delivery to the tissues. Although they are uncommon
causes of cyanosis, these abnormal hemoglobin species should be
sought by spectroscopy when cyanosis is not readily explained by
malfunction of the circulatory or respiratory systems. Generally,
digital clubbing does not occur with them.

Peripheral Cyanosis Probably the most common cause of
peripheral cyanosis is the normal vasoconstriction resulting from
exposure to cold air or water. When cardiac output is reduced,
cutaneous vasoconstriction occurs as a compensatory mechanism
so that blood is diverted from the skin to more vital areas such as the
CNS and heart, and cyanosis of the extremities may result even
though the arterial blood is normally saturated.

Arterial obstruction to an extremity, as with an embolus, or
arteriolar constriction, as in cold-induced vasospasm (Raynaud’s
phenomenon) (Chap. 281), generally results in pallor and coldness,
and there may be associated cyanosis. Venous obstruction, as in
thrombophlebitis or deep venous thrombosis, dilates the subpapillary
venous plexuses and thereby intensifies cyanosis.


