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PART 10
Disorders of the Cardiovascular System

Figure 301-3 A computed tomographic angiogram depicting a fusiform abdominal aortic aneurysm before (left) and after (right) treatment with a bifurcated stent graft. (Courtesy of Drs. Elizabeth George and Frank Rybicki, Brigham and Women’s Hospital, Boston, MA, with permission.)

TREATMENT

Abdominal Aortic Aneurysms

Operative repair of the aneurysm with insertion of a prosthetic graft or endovascular placement of an aortic stent graft
(Fig. 301-3) is indicated for abdominal aortic aneurysms of any size
that are expanding rapidly or are associated with symptoms. For
asymptomatic aneurysms, abdominal aortic aneurysm repair is indicated if the diameter is >5.5 cm. In randomized trials of patients with
abdominal aortic aneurysms <5.5 cm, there was no difference in
the long-term (5- to 8-year) mortality rate between those followed
with ultrasound surveillance and those undergoing elective surgical
repair. Thus, serial noninvasive follow-up of smaller aneurysms (<5
cm) is an alternative to immediate repair. The decision to perform an
open surgical operation or endovascular repair is based in part on
the vascular anatomy and comorbid conditions. Endovascular repair
of abdominal aortic aneurysms has a lower short-term morbidity
rate but a comparable long-term mortality rate with open surgical
reconstruction. Long-term surveillance with CT or MR aortography
is indicated after endovascular repair to detect leaks and possible
aneurysm expansion.
In surgical candidates, careful preoperative cardiac and general
medical evaluations (followed by appropriate therapy for complicating conditions) are essential. Preexisting coronary artery disease,
congestive heart failure, pulmonary disease, diabetes mellitus, and
advanced age add to the risk of surgery. β-Adrenergic blockers
decrease perioperative cardiovascular morbidity and mortality. With
careful preoperative cardiac evaluation and postoperative care, the
operative mortality rate approximates 1–2%. After acute rupture,
the mortality rate of emergent operation is 45–50%. Endovascular
repair with stent placement is an alternative approach to treat ruptured aneurysms and may be associated with a lower mortality rate.

ACUTE AORTIC SYNDROMES
The four major acute aortic syndromes are aortic rupture (discussed
earlier), aortic dissection, intramural hematoma, and penetrating
atherosclerotic ulcer. Aortic dissection is caused by a circumferential
or, less frequently, transverse tear of the intima. It often occurs along
the right lateral wall of the ascending aorta where the hydraulic shear
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stress is high. Another common site is the descending thoracic aorta
just below the ligamentum arteriosum. The initiating event is either
a primary intimal tear with secondary dissection into the media or
a medial hemorrhage that dissects into and disrupts the intima. The
pulsatile aortic flow then dissects along the elastic lamellar plates of
the aorta and creates a false lumen. The dissection usually propagates
distally down the descending aorta and into its major branches, but
it may propagate proximally. Distal propagation may be limited by
atherosclerotic plaque. In some cases, a secondary distal intimal disruption occurs, resulting in the reentry of blood from the false to the
true lumen.
There are at least two important pathologic and radiologic variants
of aortic dissection: intramural hematoma without an intimal flap
and penetrating atherosclerotic ulcer. Acute intramural hematoma
is thought to result from rupture of the vasa vasorum with hemorrhage into the wall of the aorta. Most of these hematomas occur in the
descending thoracic aorta. Acute intramural hematomas may progress
to dissection and rupture. Penetrating atherosclerotic ulcers are caused
by erosion of a plaque into the aortic media, are usually localized, and
are not associated with extensive propagation. They are found primarily in the middle and distal portions of the descending thoracic aorta
and are associated with extensive atherosclerotic disease. The ulcer can
erode beyond the internal elastic lamina, leading to medial hematoma,
and may progress to false aneurysm formation or rupture.
Several classification schemes have been developed for thoracic
aortic dissections. DeBakey and colleagues initially classified aortic
dissections as type I, in which an intimal tear occurs in the ascending
aorta but involves the descending aorta as well; type II, in which the
dissection is limited to the ascending aorta; and type III, in which the
intimal tear is located in the descending aorta with distal propagation
of the dissection (Fig. 301-4). Another classification (Stanford) is that
of type A, in which the dissection involves the ascending aorta (proximal dissection), and type B, in which it is limited to the arch and/or
descending aorta (distal dissection). From a management standpoint,
classification of aortic dissections and intramural hematomas into type
A or B is more practical and useful, since DeBakey types I and II are
managed in a similar manner.
The factors that predispose to aortic dissection include those associated with medial degeneration and others that increase aortic wall
stress (Table 301-1). Systemic hypertension is a coexisting condition in
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