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cute Descending Aortic Dissections: Management
f Visceral, Spinal Cord, and Extremity Malperfusion

ayne Sandridge, MD, and John A. Kern, MD

Acute descending aortic dissection is considered the most catastrophic event affecting the
aorta and occurs two to three times more often than rupture of abdominal aortic aneurysms.
The therapeutic aim in treating acute dissection is not only directed at the prevention of
aneurysmal development and rupture but also to prevent and treat complications such as
malperfusion syndrome. According to Lauterbach and coworkers patients with symptom-
atic malperfusion syndromes have a 51% mortality rate compared with a 29% mortality rate
in patients who do not. The surgical in-hospital mortality rate in patients with mesenteric or
peripheral vascular ischemic complications may be as high as 89%. Despite an improve-
ment in diagnosing dissections and malperfusion syndromes, and despite improved oper-
ative techniques and a better understanding of the significance of perioperative care, the
surgical mortality rate can be as high as 50%. Endovascular techniques are constantly
evolving that provide an alternative to open procedures. The goal of this article was to
review the pathogenesis of malperfusion syndromes in aortic dissection, discuss the
current modalities to treat malperfusion of the spinal cord, viscera, and extremities, and
examine the results of the treatments used today.
Semin Thorac Cardiovasc Surg 17:256-261 © 2005 Elsevier Inc. All rights reserved.
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cute aortic dissection is a devastating event affecting the
aorta and in most reports occurs two to three times more

requently than rupture of abdominal aortic aneurysms. The
lassification of a dissection as acute is reserved for those with
n onset of 2 weeks or less. Any dissection older than 2 weeks
s termed subacute or chronic. This classification system is
sed not to determine therapeutic options but rather to de-
ermine the likelihood of survival in an individual patient.1

p to 40% of patients die instantly from acute dissection,2

hereas the mortality rate of medically and surgically treated
atients with a type B dissection who survive the first 30 days

s 10.7 and 31.4%, respectively, according to the Interna-
ional Registry of Acute Aortic Dissection (IRAD).3 Two-
hirds of aortic dissections involve the ascending portion with
he remaining one-third limited to the descending aorta.4

The etiologic factors predisposing to aortic dissection in-
lude hypertension, connective tissue disorders such as
arfan and Ehlers–Danlos syndromes, pregnancy, and
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rauma.5 Hypertension is the most common predisposing
actor for aortic dissection and according to several authors is
een in 70 to 90% of patients.2,3,6 Those surviving the imme-
iate event may suffer complications including rupture and

schemia, accounting for up to a 30% mortality rate.4 Occlu-
ion of aortic branch vessels such as the celiac, superior mes-
nteric, renal or iliac arteries, or the aorta itself may result in
schemia and possible end-organ damage. Despite the im-
rovements made with regard to treatment of acute aortic
issection, the initial management remains controversial.
everal large series have reported that medical management
s justified in the acute setting in the stable patient with no
vidence of rupture, leak, or malperfusion. However emer-
ency operative intervention is crucial to prevent or relieve
ife-threatening complications in the patient with a compli-
ated aortic dissection.5

istory
arly descriptions of aortic dissections emerged in the 17th
nd 18th centuries by several authors, most notably,
orgagni, who described in detail the pathology of a dissect-

ng aneurysm in 1761.2,5,7 Maunoir further described the

ntity of dissection 40 years later.2,5 The term dissection was
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Acute descending aortic dissections 257
oined in 1819 by Laennec, who described an aneurysme
issequant.7 In 1935 Gurin performed the first successful fen-
stration of the dissecting membrane in an iliac artery to
eperfuse an ischemic extremity; however, the patient subse-
uently died to renal failure.5,7 Before this historic procedure,
he diagnosis of aortic dissection had been a finding only at
he time of autopsy.2 Cooley and DeBakey paved the way for
he treatment of aortic dissection following their first success-
ul repair of a dissection in 1955.7 More recently the goal in
ortic dissection has focused on minimizing the complica-
ions of malperfusion. In 1957 Cooley and associates began
sing left heart bypass to maintain perfusion to the spinal
ord and other organs while replacing the descending aorta.

heat and colleagues and Austen were at the forefront in
efining the role of medical therapy in the treatment of aortic
issection and described the benefit of antihypertensive
edication. The advent of endovascular techniques in the

reatment of aortic dissection and associated malperfusion is
long way from the medieval writings of Sennertus, who first
escribed separation of the aortic wall as a disease process.5

echanisms of Malperfusion
ortic dissection occurs when blood enters the aortic wall

hrough an intimal tear splitting the aortic tunica media re-
ulting in two communicating flow channels known as the
rue and false lumens. These channels are separated by a
issecting membrane known as the intimomedial membrane
r flap. The dissection may re-enter the true lumen at a distal
ite or may end in a blind pocket which may then thrombose.
he dissection classically weakens the outer wall of the me-
ia, which may lead to dilation of the false lumen and subse-
uent aortic rupture. According to the IRAD study, in pa-
ients with type B dissection the most common cause of death
s aortic rupture, accounting for 38.5% of deaths.3 Dissection
f the thoracoabdominal aorta most commonly occurs in the
eft posterolateral aspect of the aorta, thereby routinely affect-
ng the intercostal arteries. Below the diaphragm the left renal
rtery most often arises from the false lumen and is often at
schemic risk in patients with dissection. The right renal ar-
ery as well as the visceral arteries often arise from the true

able 1 Incidence of Aortic Branch Vessel Obstruction

Author Year Cases Coronary Subclavi

rowell 1921 215 12 (5.6)
hennan 1934 300
irst et al 1958 505 39 (7.7) 71 (13.9
ume and Porter 1963 61
eBakey et al 1982 527
ambria et al 1988 325 17 (5.2)
arris and Miller 1989 102 18 (17.6
ann et al 1990 272 18 (6.6)
einemann et al 1994 320 15 (4.7)

ote. Numbers in parentheses are percentages.
eprinted with permission.5
umen, but may nevertheless be compromised. Beyond the h
ortic bifurcation the left-sided vessels tend to be involved in
0% of patients.5

Occlusion of aortic branch vessels is thought to occur in
pproximately 30% of patients with acute dissection.7 The
resence of occluded aortic branches increases morbidity
nd mortality and changes treatment strategies. Several au-
hors have reported the incidence of aortic branch vessel
bstruction in their experience (Table 1).
There are several mechanisms by which malperfusion can

ccur in the setting of aortic dissection. A circumferential tear
ith intimomedial intussusception can cause complete aortic
bstruction; however, this is rare. More commonly the true
umen is compressed by the false lumen. This compression of
he true lumen by the false lumen is also seen in the aortic
ranches at the vessel’s origin or more distally within the
ranch vessel as the dissection extends into the artery. Oc-
lusion of a branch artery may also occur if the dissection
auses an intimal disruption at the origin of the vessel result-
ng in an intimal flap, which then occludes the ostia of the
essel. Thrombosis may ensue and further compromise the
essel. The resulting ischemia depends on the degree and
uration of the obstruction as well as the presence of a col-

ateral circulation. Vague ischemic symptoms may cause a
elay in diagnosis and result in further end-organ damage or
hronic ischemia.4

urgical versus
edical Management

ore and Hirst describe the triad of clinical recognition in di-
gnosing aortic dissection, which underscores the impor-
ance of recognizing signs and symptoms of vessel occlu-
ion.5 Patients may present with atypical signs and symptoms
different from the classic chest pain) such as abdominal
ain, ischemic extremities, or sudden paraplegia. A high in-
ex of suspicion is necessary to prevent a delay in diagnosis
nd further propagation of organ injury. Once the diagnosis
f aortic dissection has been confirmed, many operative ap-
roaches are available that are directed at the aortic lesion

tself or the ischemic manifestations.4 Fann and coworkers

Thoracoabdominal

arotid Mesenteric Renal Spinal Iliofemoral

5 (16.2) 9 (4.2) 7 (3.2) 65 (30)
0 (6.6) 7 (2.3)
9 (28) 60 (11.9) 63 (12.4) 9 (1.8) 132 (26.1)
0 (6.6) 7 (2.3)
1 (4) 35 (6.6) 10 (1.9) 36 (6.8)
6 (8) 19 (5.8) 17 (5.2) 43 (13.2)
6 (5.8) 14 (13.7) 7 (6.8) 20 (19.6)
7 (2.6) 14 (5.1) 24 (8.8) 9 (3.3) 48 (17.6)
9 (5.9) 33 (10.3)
an C

3
2
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2
2
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ave reported the results of a 30-year retrospective study that
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258 L. Sandridge and J.A. Kern
evealed an improvement in surgical results in patients with
cute aortic dissection between 1963 and 1992. Earlier diag-
osis and intervention have contributed to this improvement

n mortality rates.8 However, the past 15 years have revealed
trend toward avoiding surgical treatment in stable patients
ith isolated descending aortic dissections. This evolution
as occurred because rupture risk is lower than that seen in
scending aortic dissections and surgical risk is higher for
escending dissections. Several authors have reported their
xperience with surgical versus medical therapy for uncom-
licated acute descending aortic dissections and have found
he results to be similar or improved with medical therapy
Table 2). Despite this, the treatment of descending aortic
issections remains a challenge to surgeons since failure of
edical therapy approaches one-third of all cases.9

Initial medical management includes control of pain,
lood pressure, and tachycardia. This can be accomplished
y B-blockers alone for mild hypertension or in combina-
ion with morphine sulfate and a vasodilator such as so-
ium nitroprusside (Nipride, Roche, Nutley, NJ) or an
CE inhibitor to reach a target systolic blood pressure of 110
mHg. Verapamil (Calan, Searle, Skokie, IL) or diltiazem

Cardizem, Biovail, Morrisville, NC) may be used if B-block-
rs are contraindicated.10 Medical management of distal aor-
ic dissection should continue provided no surgical indica-
ions develop. Surgical indications include failure of medical

able 2 Early Mortality in Acute Distal Aortic Dissection (Me

Authors Year Time Span

ppelbaum et al 1976 1966-1973
ate et al 1976 1973
oroghazi et al 1984 1963-1978
lower et al 1990 1975-1988
asuda et al 1991 1979-1989

lefteriades et al 1992 1973-1990
eul et al 1975 1964-1974
ppelbaum et al 1976 1966-1973
ate et al 1976 1973
iller et al 1979 1963-1979
oroghazi et al 1984 1963-1978
iller et al 1984 1963-1982
rawford et al 1988 1956-1988
lower et al 1990 1975-1988

eprinted with permission.5

able 3 Sensitivity of Four Imaging Modalities

Image Modality Overall

EE 88% (170/193)
T 93% (353/379)
RI 100% (9/9)
ortography 87% (21/24)

eprinted from Moore AG, Eagle KA, Bruckman D, et al, Choice
resonance imaging, and aortography in acute aortic dissection

89:1235-1237, Copyright 2002, with permission from Excerpta Medi
herapy, persistent pain, uncontrollable blood pressure, an
xpanding false lumen, branch vessel occlusion, or signs of
mminent rupture such as mediastinal hematoma.10,11

hether treatment is performed medically or surgically, con-
inued vigilance is necessary to recognize the development of
ny associated ischemic signs and symptoms.

adiographic Diagnosis
he goal of radiographic imaging in the diagnosis of aortic
issection is to visualize the dissection flap and blood flow
ithin the two lumens. Angiography has been used for many
ears for evaluation in patients suspected to have aortic dis-
ection. However when flow is slow or nonexistent in the
alse lumen, the sensitivity is low. With the availability of CT
nd MR angiography, catheter-based arteriography has been
hased out as the diagnostic modality of choice. The benefit
f angiography still lies in the fact that endovascular proce-
ures can be performed at the time of diagnosis. According to
acura and coworkers, the sensitivity and specificity of aortog-

aphy are 88 and 94%, respectively.12 Moore and coworkers
eported results from the IRAD study which found similar re-
ults (Table 3).13 Transesophageal echocardiography (TEE),
hile highly sensitive and specific for ascending dissections,
as little value in the diagnosis of descending aortic dissec-
ions below the diaphragm. In this case subsequent addi-

nd Surgical)

Treatment
Mortality
(Patients)

Mortality
(%)

Medical 7/22 32
Medical 5/18 28
Medical 7/35 20
Medical 10/56 18
Medical 4/61 6.5
Medical 10/49 20
Surgical 12/49 24
Surgical 4/11 36
Surgical 9/20 45
Surgical 9/20 45
Surgical 21/43 49
Surgical 10/26 38
Surgical 22/62 35
Surgical 11/33 33

Stanford Classification of Aortic
Dissection

Type A Type B

90% (144/158) 80% (28/35)
93% (180/193) 93% (173/186)

100% (2/2) 100% (7/7)
87% (13/15) 89% (8/9)

puted tomography, transesophageal echocardiography, magnetic
ational Registry of Acute Aortic Dissection (IRAD). Am J Cardiol
dical a
of com
: Intern
ca, Inc.
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Acute descending aortic dissections 259
ional diagnostic testing, such as CT or MRI, is warranted. CT
nd CTA, more recently, have become the imaging modality
f choice for evaluating patients with aortic dissection. The
ensitivity of CT for diagnosis is anywhere from 83 to 100%
ith a specificity of 100%. Unfortunately, motion artifacts

an mimic dissection on CT and can occur in up to 57% of
atients imaged. Newer generation scanners, however, virtu-
lly eliminate this artifact. MR angiography is the most sen-
itive modality for imaging aortic dissection with sensitivity
nd specificity, both at 100%. However long imaging time in
ritically ill patients and its limited availability may preclude
ts use. It does offer the advantage of eliminating nephrotoxic
ontrast and ionizing radiation.12 The data from the IRAD
eveal a high sensitivity for all four diagnostic modalities.
espite these results, CT, TEE, and angiography are associ-
ted with considerable false-negative rates and should not be
sed as the sole imaging modality to rule out aortic dissection
hen the clinical suspicion is high.13

isceral Malperfusion
schemia involving the visceral organs can present with ab-
ominal pain or may be asymptomatic if only one of the
esenteric arteries is affected. In fact mesenteric ischemia
ay be clinically occult for hours before a true diagnosis is
iscovered.11 In the case of major life-threatening ischemic
owel, urgent exploratory laparotomy is warranted to pre-
ent associated morbidity and mortality since acute dissec-
ion associated with mesenteric ischemia has an operative
ortality rate near 50%.4,11 More recently there has been a

enewed interest in the fenestration procedure in treating
cute dissection that is complicated by malperfusion. This
an be accomplished through an open technique or endovas-
ularly. The open technique can be performed through a left
etroperitoneal approach with transection of the aorta below
he renal artery takeoff, in theory creating a reentry tear.14,15

he septum is resected proximally to the clamp while the
ayers of the distal segment are reapproximated by a contin-
ous suturing of the intimal to the adventitial layer. The
roximal and distal segments are then anastamosed using a
unning suture for a primary closure of the proximal adven-
itial layer to the distal full-thickness aortic segment, or alter-
atively, a short Dacron interposition graft may be used.14

losure may also be accomplished using an aortobi-iliac
raft. We favor a transperitoneal approach, which allows for
isualization of the abdominal viscera and better exposure of
he aorta. The aorta is transected below the renal arteries and
proximal septectomy is performed. The aortic layers are

eapproximated distally and a Dacron graft is used to close
he aorta to prevent suture line tension caused by a primary
e-anastomosis. The mechanism behind fenestration is that it
s thought to decrease the distention in the false lumen
hereby relieving obstruction of the branched vessel inflow
ract and restoring flow to the ischemic organ.15 Some au-
hors advocate a longitudinal aortotomy, which allows for
isualization of the renal as well as the visceral vessels and
acilitates thrombectomy of these branched vessels if neces-

ary.15 Webb and William describe fenestration in which a t
ongitudinal aortotomy is performed with exposure of the
rigin of the visceral arteries.16 This allows direct visualiza-
ion of any intimal flaps that may then be excised or tacked
own. Aortic tailoring is then performed by closing it to a
iameter of 2 centimeters. This prevents aneurysmal deteri-
ration and reduces wall tension.9,14 In the event that the
issection extends into one of the branch vessels, fenestration
an be performed in the individual vessel. This is most com-
only performed in the superior mesenteric artery or iliac

rteries. The distal wall layers may need to be conjoined and
patch angioplasty should be performed to prevent narrow-

ng of the artery.5

According to Elefteriades and coworkers, the surgical pro-
edure for impending rupture is replacement of the proximal
orta with an aortic graft, although one must be aware that
eplacing a large segment of thoracic aorta risks spinal cord
evascularization.14 Despite this technique and redirecting
lood flow into the true lumen, persistent ischemia of the

imbs or organs may persist. This may require additional
rocedures to relieve the malperfusion and restore blood
ow. Such options then include distal aortic fenestration as
escribed above, direct revascularization by reimplantation,
r aortic or extra-anatomic bypass grafting.15 Endovascular
rocedures have more recently become the first line of treat-
ent for mesenteric ischemia associated with acute dissec-

ion. Percutaneous balloon fenestration can be used to create
tear in the septum between the true and false lumens in the
orta, thus equalizing flow and pressure in both lumens.11

his has been found to be useful in the setting of a critically ill
atient since it provides a rapid means of restoring perfusion
o the affected bowel or visceral organ.15 This in effect redi-
ects blood flow across the dissection flap to perfuse branches
ff the true lumen that are isolated by the dissection.11 In the
vent that the mesenteric vessels are supplied by the false
umen, extra-anatomic bypass may be required to restore
erfusion to the affected viscera if balloon fenestration and
tenting are not possible or successful. Stenting can be em-
loyed when a branch vessel is compromised by the dissec-
ion flap or the false lumen and has been quite successful in
estoring blood flow to the affected vascular bed. In the event
hat endovascular techniques are used as the only therapy to
orrect malperfusion syndromes, care of the patient must
nclude close scrutiny to detect any progression of mesenteric
schemia.

xtremity Malperfusion
mong patients with acute dissection, one-third will have an
ortic branch occlusion with associated end-organ ischemia.
wenty-four percent of these patients will have malperfusion
f the extremities.11 The first successful aortic fenestration
as performed for treatment of lower extremity ischemia by
haw in 1955.15 Clinically, ischemia of the lower extremities
s most commonly recognized by loss of bilateral or unilateral
emoral pulses.4 Bossone and coworkers reported from data
ollected in the IRAD study that one-third of patients with
ype A dissection have pulse deficits and 29% of patients with

hese deficits have limb ischemia. In addition the overall
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260 L. Sandridge and J.A. Kern
ortality rate seen in these patients with pulse deficits is 41%
s opposed to a 30% mortality rate overall in patients with
ype A dissection.17 Clinical evidence of lower extremity ar-

erial obstruction alone may mask the presence of aortic dis-
ection. Any delay in diagnosis can be devastating especially
f attempts are mistakenly made to thrombectomize extrem-
ty vessels.11 Careful attention to any associated clinical signs
nd symptoms should suggest aortic dissection. A hyperten-
ive patient with chest or abdominal pain accompanying sud-
en lower extremity ischemia should indicate acute aortic
issection until proven otherwise. Unfortunately the clinical
icture may not always be as telling and a high index of
uspicion should persist.

In a patient with aortic dissection and lower extremity
schemia one option may be to repair the aorta to reestablish
ow within the true lumen and restore flow to the lower
xtremities. Fann and coworkers found that approximately
0% of peripheral pulse deficits caused by dissection could
e restored by repair of the thoracic aorta.18 However in a
eries reported by Elefteriades and coworkers 25% of patients
ho underwent aortic graft replacement still required subse-
uent fenestration for persistent lower extremity ischemia.14

An alternative to aortic repair is percutaneous balloon fenes-
ration, which can be used to relieve ischemic symptoms in a
table patient immediately postdissection and allow for elective
epair of the aorta when the tissue is less friable. Stent grafting of
he aorta to compress the false lumen may also restore blood
ow to the distal aorta and lower extremities. Stent grafting of
he proximal intimal tear may redirect blood flow into the true
umen thereby restoring lower extremity perfusion. However if
ranch vessels are supplied by the false lumen, this may precip-

tate ischemia of the respective organs.6 Direct endovascular
tenting of the occluded branch vessel can also be used to restore
erfusion to the lower extremities. Percutaneous procedures are

deal at treating patients with isolated lower extremity malper-
usion. However, should these techniques not be available, or if
hey are not successful, open procedures should be employed.
pen techniques available to alleviate extremity malperfu-

ion include cross-femoral bypass in the case of unilateral
schemia, axillary-bifemoral bypass for bilateral involvement,
nd femoro-femoral bypass should the dissection extend into
he femoral bifurcation.5 We prefer extra-anatomic grafting
echniques for patients with isolated lower extremity malp-
rfusion syndromes, as no contrast is required and these
perations can be done quickly and are quite efficacious and
urable. In addition, the morbidity and mortality of a lapa-
otomy or thoracotomy are avoided.

pinal Cord Malperfusion
schemia of the spinal cord can be a devastating consequence
f aortic surgery as well as dissection. Spinal cord ischemia
aused by dissection may be impossible to treat pathophysi-
logically and mechanistically. Several series have found the
ncidence of paraplegia resulting from aortic dissection to be
round 4%.5,19 The risk of neurologic deficit after thoracoab-
ominal reconstructive surgery is about 10% in the most

xperienced hands and can be as high as 40%. Deficits can be p
lassified as delayed or immediate onset.20 Clinical symp-
oms of spinal cord ischemia related to aortic dissection range
rom the Brown–Sequard syndrome to paraplegia and para-
aresis.4 The symptoms may be irreversible or gradually im-
rove. When the deficit is transient, it is referred to as spinal
ord TIA. Since the anterior spinal arteries are usually more
everely involved, sensation can be preserved in the lower
xtremities.19 Preservation of the blood supply to the spinal
ord is essential in preventing neurologic complications as-
ociated with aortic dissection as well as procedures on the
orta to repair the dissection. It is important to differentiate
he etiology of lower extremity paralysis between spinal cord
schemia and lower extremity ischemia from involvement of
he abdominal aorta or iliac arteries by the dissection. Resto-
ation of lower extremity perfusion may sometimes restore
unction; however, the prognosis for spinal cord ischemia is
rim. Patients with spinal cord ischemia due to compromise
f the intercostal and lumbar arteries or the artery of Adam-
iewicz relateartery of Adamd to aortic dissection have a poor
rognosis for restoration of lower extremity function.5

Many techniques have evolved over time to prevent these
eurologic complications from arising during aortic reconstruc-
ion as well as in the immediate postoperative period. Distal
ortic perfusion has been proven effective in protecting the spi-
al cord as well as the kidneys and the abdominal viscera. Distal
erfusion also provides aortic decompression, which may be

mportant for avoiding clamp injury or rupture during aortic
lamping.4 Distal perfusion can be accomplished with left heart
ypass with permissive hypothermia or total cardiopulmonary
ypass with mild or profound hypothermia.21 We favor left
eart bypass with cerebrospinal drainage as a way to preserve
istal perfusion. Kouchoukos and coworkers have reported in a

arge series of patients with extensive disease of the descending
horacic and thoracoabdominal aorta that profound hypother-
ic cardiopulmonary bypass in association with an interval of

irculatory arrest has several advantages. This procedure pre-
ludes extensive dissection of the involved aortic segments,
liminates the need for aortic clamping, provides a bloodless
eld, and reduces blood loss due to its return to the perfusion
ircuit. Protection of the spinal cord is further achieved by reper-
usion of critical spinal arteries via reimplantation or by insertion
f synthetic bypass grafts. Preoperative angiography if per-
ormed can assist in identifying these critical spinal arteries, but
e make no special effort to do this. The profound hypothermia
rotects the visceral organs as well as the spinal cord. Also re-
orted was a reduction in the need for adjunctive measures such
s cerebrospinal drainage, evoked potential monitoring, and
pidural cooling of the spinal cord. There is some skepticism
bout the detrimental effects of hypothermia and circulatory
rrest on the function of platelets and coagulation factors; how-
ver, this appears to be offset by the protective effect of hypo-
hermia on visceral organs in preventing coagulopathy that can
e a result of visceral ischemia.22

Cerebrospinal fluid drainage has been used in aortic sur-
ery as a means of reducing neurologic sequelae since the
960s. It is used by many surgeons during the intraoperative
nd perioperative periods in combination with other thera-

ies to prevent immediate or delayed-onset neurologic defi-
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Acute descending aortic dissections 261
it. CSF drainage decreases CSF pressure while increasing
pinal cord perfusion pressure. It is used in combination with
istal aortic perfusion, distal aortic perfusion with intercostal
eimplantation, as well as monitored evoked potentials and
harmacologic therapy, ie, naloxone (Narcan, Endo, Chadds
ord, PA) and papaverine. A study by Coselli and coworkers
eported a 2.6% incidence of paraplegia or paraparesis in
atients with CSF drainage versus 13% in the control group
hen maintaining CSF pressure at less than 10 mmHg intra-
peratively and for 48 hours postoperatively in patients un-
ergoing left heart bypass with mild hypothermia and reim-
lantation of intercostal arteries. Most reports use 10 mmHg
s the critical drainage point but a CSF pressure of 10 mmHg
as not prevented the occurrence of neurologic deficits.19

egardless of the mechanism of therapy, the importance of
ccurate detailing of the neurologic examination periopera-
ively must be underscored.

As discussed with visceral and extremity malperfusion,
ndovascular techniques may become more reliable and ef-
ective at relieving spinal cord ischemia in the setting of acute
ortic dissection. This may be accomplished by stent-grafting
f the dissection itself or the proximal intimal tear. Redirect-
ng flow into the true lumen and obliterating the false lumen

ay restore flow to the intercostals arteries. Use of this tech-
ique not only may provide rapid restoration of blood flow to
he spinal cord but also avoids open surgery and the need for
uturing to friable aortic tissue in the early stages of dissec-
ion. As is true in open repair of aortic dissection, however,
he prognosis is poor for reversal of neurological sequelae
esulting from spinal artery obstruction.

onclusion
ortic dissection is the most common lethal entity affecting

he aorta. One-third of patients suffering from aortic dissec-
ion will have aortic branch involvement.23 The importance
n early diagnosis of aortic dissection is to prevent the disas-
rous complications that can be associated with this condi-
ion. According to the IRAD study the mortality rate in pa-
ients undergoing surgical repair for type B dissection is
1.4%. As recently as 10 years ago, a large series reported by
pittell and coworkers showed that 38% of patients were
ncorrectly diagnosed at initial examination and suspected to
ave another condition.3 Advances have been made in both
he therapeutic and the diagnostic realms; however, there is
uch still to be done in the treatment of this disease to

mprove overall mortality rates. Endovascular techniques
ave provided a novel way of treating aortic dissection that is

ess invasive than traditional techniques. This is obviously of
remendous benefit in certain cases. However there is no
lear-cut algorithm in the treatment of aortic dissection. Ap-
ropriate management comes from evaluating each individ-
al situation on a case-by-case basis. The only commonality
mong these patients is the urgency in making a correct di-
gnosis to begin the appropriate treatment.
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