Pathology – Embolism

Embolism (Dorland’s)

Simply put, an embolism is a sudden onset of blockage of an artery as a result of a clot or foreign material. This material has to be brought into by the blood current. 

Embolus (Dorland’s)

Am embolus is a blood clot of other foreign material brought in by blood from one vessel into a smaller vessel, such that the latter is occluded. 
The outcome of an embolism is dependent on the place of occlusion. The severity is determined by both location, and the amount of occlusion. 

Types of emboli (Robbins 129)
The thromboembolism particularly refers to an embolism occurring as a result of thrombus. This has been adapted because most of the emboli are clots, although other types do occur. It is important to recognise that a clot is most likely to produce clinical signs and symptoms. Other types of emboli may not present obvious symptoms. 
Forms of embolism (Robbins 129)

Pulmonary embolism/thromboembolism (Robbins Pg 130)
Pulmonary embolism occurs as a result of a blood clot, or part of, travelling from the deep veins of the lower limbs up into the heart and into the pulmonary vasculature. Depending where the clot lodges, the outcomes may vary. Most often clots occur in the deep veins of leg, most of the times above the popliteal region. The clots may also occur in the pelvic veins. There are different classes of emboli briefly discussed below (Please not for any clinical signs of symptoms to present in the event of a pulmonary emboli, up to 60% of the pulmonary vasculature must be affected to significantly rise the pulmonary vascular resistance): 
· Class 1: These type of emboli do not present much, if not any, clinical signs or symptoms. This is purely due to the small size of the embolus. Within time they undergo organisation, get incorporated into the blood vessel and leave behind a web of fibrous tissue. 
· Class 2: This type occurs as a result of embolus occluding pulmonary arterioles. These are large enough to cause cardiac or acute respiratory problems. Symptoms include: dyspnoea, tachypneoa, tachycardia, right atrial pressure increase associated with acute increase in pulmonary artery pressure ( pulmonary hypertension. 
· Class 3: This is the most dangerous and usually results in death if intervention is not taken within crucial time. This usually involves large clots occluding large vessels. Infarction will result due to obstruction of large amounts of pulmonary vasculature. These types of emboli may present as a ‘saddle emboli’ as they wedge at the bifurcation of a pulmonary vessel. Sometimes a ‘paradoxical embolism’  may occur in which the clot goes through a interventricular or interatrial defect to end up in the systemic circulation. Usually presents in septal defects.
Systemic embolism (Robbins Pg 130)

This is when emboli occur along the arterial tree. Most arise form intracardiac mural thrombi. That is, thrombi associated with intracardiac lesions, especially of the wall. The following order is a guide:
· Left ventricular mural thrombi – this is when mural thrombi along the intraventricular wall occurs, especially at a site of myocardial infarction

· Left atrium – this occurs as a result of dilatation of left atria or atrial fibrillation (i.e.: blood is not being completely ejected out of the left atrium). 
· Valvular vegetation – this is usually the case post-infection, whereby clots originate, especially on the mitral valve, and vegetate on the valves. 

· Aortic aneurysm, atheroclerotic plaques – This obviously due to dilated pockets where blood stasis or entrapment may occur, former, and also because of plaques narrowing vessel lumen increasing turbulence and exposure of extravascular tissue factors. 
The major sites of arterial embolisation is the lower extremities (think of gravity) and the brain. Other sites are the spleen, intestines and kidneys. In terms of the damage done, this is dependent on the extent of occlusion and also the susceptible of the tissue/organ involved. The infarct usually occurs in the distribution of occluded vessels. That is, infarct present only in areas that occluded would have been the major supply (i.e.: wedge shaped). 

Fat embolism (Robbins 130)
This is when microscopic fat globules escape into the circulation. This is usually associated with fractures of long bones (which have fatty marrows) and rarely due to soft tissue trauma/burns. The fat is released also from adipose tissue injury, or rupture of bone marrow sinusoids or venules. Although 90% of severe skeletal injuries causes fat embolism, only 10% present with clinical signs and symptoms. 
Fat embolism syndrome usually occurs 1-3 days after injur and is typically characterised by tachypnoea, tachycardia, and dysponoea. Also neurologic symptoms include: irritability, restlessness, progression to delirium or coma. Patients may also present with petechial rash (minute red spot due to escape of small amount of blood – Dorland’s) and thrombocytopenia (decrease number of platelets in circulation). 
Gas embolism / Air embolism (Robbins Pg 131)

This is when gas bubbles enter the circulation and block the vessel involved. The air may enter the circulation from obstetric procedures or chest wall injury. The bubbles physically obstruct the vessel and may form into frothy masses sufficiently large enough to obstruct the vessel. Decompression sickness is when individuals are exposed to sudden atmospheric pressure changes. For example, when a deep sea diver enters the ocean, he breathes in high pressure and most of this is nitrogen. This enters the circulation and stays in solution. When the diver comes towards surface again (depressurises), bubbles may come of solution and embolize. Bends is when painful emboli’s occur within skeletal muscles and joints. May also occur in the brain, and lungs ( leading to respiratory distress ( called chokes. A more chronic form of decompression sickness is Caisson diseases, in which gas emboli seem to persist in the skeletal system leading to many areas of ischaemic necrosis. Femur, tibia, and humeri are common sites. 
Amniotic fluid embolism (Robbins Pg 131)

This is due to the infusion of amniotic fluid into the maternal circulation via a tear in the placental membranes and rupture of uterine veins. This forcing of the amniotic fluid is maybe due to the increase in intrauterine pressure during delivery of baby. Mortality is high, and common site is the lungs, where squamous epithelial cells of baby are seen. Clinically manifest into dyspnoea, cyanois, hypotensive shock, accompanied by seizures and coma. In patients that survice, pulmonary edema develops and also we see release of thrombogenic factors from amniotic fluid. 
Tumor Embolism (Lecture notes)

If an invasive malignant tumor gains access to the circulation, and lodges and blocks a vessel then we have tumour embolism. The main way of getting a malignant tumour to other sites of body is via the circulation. 
