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Abstract

Stanford Type A aortic dissection is a rapidly progressing
disease process that is often fatal without emergent
surgical repair. A small proportion of Type A dissections
go undiagnosed in the acute phase and are found upon
delayed presentation of symptoms or incidentally. These
chronic lesions may have a distinct natural history that
may have a better prognosis and could potentially be
managed differently then those presenting acutely.
The method of repair depends on location and extent of
the false lumen, as well as involvement of critical struc-
tures and branch arteries. Surgical repair techniques
similar to those employed for acute dissection manage-
ment are currently first-line therapy for chronic cases
that involve the aortic valve, sinuses of Valsalva, coronary
arteries, and supra-aortic branch arteries. In patients with
high-risk for surgery, endovascular repairs have been suc-
cessful, and active development of delivery systems and
grafts will continue to enhance outcomes. We present
two cases of chronic Type A aortic dissection and review
the current literature.
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Introduction

Stanford Type A aortic dissections are life-threatening
emergencies in the acute phase that require immediate
surgical repair, in contradistinction to dissections limited
to the descending aorta, which can be managed med-
ically in most cases. The emergency of acute Type A
dissections (ATAD) is defined by the high propensity to
quickly develop severe complications including aortic
rupture, severe aortic regurgitation, pericardial tampon-
ade, and cerebral and coronary malperfusion. Mortality
estimates suggest 40% are fatal prior to reaching a hos-
pital, 1% die per hour upon arrival, and perioperative
mortality of repair is 5-20% [1]. These statistics do not
account for cases that are incorrectly diagnosed, due to
prehospital mortality or failure to recognize dissection
as the cause of a complication.

Chronic Type A dissections (CTAD) of the na-
tive aorta represent a subset of patients who were
not diagnosed at the time of onset due to absent
or atypical symptoms and remained stable, in con-
trast to the majority of symptomatic ATAD. Chronic
aortic dissections are traditionally defined as those
older than 14 days. A designation of subacute has
also been proposed for dissections at 14-90 days,
placing chronic at more than 90 days, though these
definitions are less commonly utilized [2]. Few Type
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Figure 1. Stanford Type A dissection confined to the ascending
aorta with associated aneurysm.

Figure 2. Stanford Type A dissection extending from the ascend-
ing aorta into the descending aorta with a chronic thrombus of
the false lumen in the ascending aorta.

A dissections advance to the chronic phase, and thus
the natural progression of CTAD is not well under-
stood. The current standard management of CTAD
is also open surgical aortic repair; however, a range
of disease characteristics and associated pathologies
may have implications for prognosis and repair.
Moreover, new successes with endovascular tech-
niques are providing credence for alternative repair
approaches.

Case Presentation

The first case is that of a 57-year-old male with
a history of hypertension and alcohol abuse who

presented with dizziness and chest pain and report-
ed having similar though milder bouts of chest pain
over the preceding 2 years. Transesophageal echocar-
diogram (TEE) showed moderate aortic insufficiency
(Al) and aortic root dilatation. Contrast-enhanced
computed tomography (CECT) revealed a dissection
of the ascending aorta and 5.5 cm fusiform dilatation
limited to the ascending aorta (Figure 1). The patient
was taken to the operating room for open repair. In-
traoperatively the intimal tear was identified 2 cm
distal to the sinotubular junction on the anterolateral
aspect of the aorta, and exhibited evidence of chro-
nicity based on thickening of the septum and fibrotic
changes. The false lumen was confined to the ascend-
ing aorta; however, it extended into the right coro-
nary sinus. The patient, therefore, underwent a repair
of the ascending aorta with Dacron interposition
graft and resuspension of the aortic valve. TEE at the
end of the procedure showed trace Al. His postopera-
tive course was uncomplicated. He survived without
recurrence of symptoms or Al until 8 years later when
he died of complications of pancreatic cancer.

The second case is a 76-year-old male with a his-
tory of hypertension and a known abdominal aor-
tic dissection previously diagnosed incidentally. He
had delayed follow up imaging of the thoracic aorta
for several months, but ultimately presented with
complaints of recurrent chest pain. CECT found a
dissection extending from ascending aorta down to
infrarenal abdominal aorta (Figure 2). The ascending
aorta and root were dilated to 5.5 cm and contained
thrombus in the false lumen, which extended into
the left coronary sinus as well as the innominate
artery. Magnetic resonance imaging revealed sig-
nals consistent with chronic thrombus of the false lu-
men (Figure 3). The patient underwent aortic repair
with composite mechanical valve graft and hemi-
arch replacement. Cannulations of the left femoral
artery and right atrium were made for cardiopulmo-
nary bypass. Hypothermic circulatory arrest at 18°C
was instituted for distal anastomosis of the hemi-
arch repair. This was complicated by postoperative
complete heart block managed by placement of a
permanent transvenous pacemaker. He had no fur-
ther aortic disease complications and died 2.5 years
later of cardiac arrest during an admission for non-
obstructive bowel ileus.
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Figure 3. Magnetic resonance imaging showing chronic thrombus of the Type A false lumen confined to the ascending aorta.

Panel A. Saggital-left image in proof. Panel B. Axial-right image.

Discussion

Natural History

Given that ATAD is often rapidly fatal without surgical
management, patients with CTAD likely have patholog-
ic or physiologic differences that allow for stabilization
of the disease process. A recent review of 696 Type A
dissection (TAD) repairs found that CTADs were signifi-
cantly more likely to have bicuspid aortic valve morphol-
ogy and less likely to extend beyond the arch, compared
with ATAD [3]. Somewhat intuitively, a greater propor-
tion of CTAD had undergone previous cardiac surgery;
however, postoperative dissections are likely a separate
disease process from spontaneous CTAD. Chronic cases
were reported as asymptomatic 69% of the time, with
a median of 10 weeks until symptom onset in patients
who became symptomatic. Following open repair, the
same study found in-hospital mortality for CTAD to be
1/3 of the rate for ATAD (4.5% vs. 13.2%), corroborating
previous reports [4], and survival to be longer (80% vs.
68%) at 5 years and at 10 years (64% vs. 49%).

The relative stability of CTAD provides logical sup-
port for medical management of uncomplicated
asymptomatic lesions. Furthermore, histologic eval-
uations suggest a remodeling process that may sta-
bilize the false lumen through development of a new

endothelial lining and thickening of the media by
production of new smooth muscle cells [5]. However,
there is no significant body of data to adequately de-
fine the outcomes of nonoperative management for
this subset of patients. In fact, many cases reportedly
have been associated with sudden onset of delayed
symptoms, false lumen expansion, and progressive
aneurysmal dilatation.

Classification

The type of intimal lesion may influence disease
progression in CTAD though, in general, Type A le-
sions tend to be more progressive and do not mirror
the natural history of Type B lesions [6]. Intimal tears
of the aorta are stratified into five classes based on
imaging characteristics according to the Europe-
an Society of Cardiology [7]. Class | tears have the
standard pairing of true and false lumina, involving
variable length of aorta that determine associated
symptoms and type of necessary repair. Class Il, also
known as intramural hematomas (IMH), do not have
an intimal tear visible on imaging, though a majority
have a tear seen at the time of surgery or autopsy [1].
Stable IMH of the ascending aorta is believed to por-
tend slightly better outcomes than Class | tears, and
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have been reported to resorb in some cases. However,
1-year mortality with medical management of these
lesions is approximately 60%, whereas open ascend-
ing aortic repair decreases 1-year mortality to 5-26%
depending on patient characteristics and center ex-
perience [8]. Class Ill tears do not have separation of
the medial layers, and thus create an eccentric mu-
ral bulge that undermines a small area of intima and
are difficult to detect on imaging. Class IV, commonly
referred to as penetrating atheromatous ulcerations
(PAU), are tears down to the adventitia that form adja-
cent to atheromatous plaques. Although rarely found
in the ascending aorta, PAU in this region are asso-
ciated with increased rate of aneurysmal dilatation,
and therefore should be repaired upon diagnosis [2].
Class V lesions are iatrogenic tears associated with en-
dovascular procedures or previous aortic surgery [1].

Surgical Technique

Though surgical guidelines for the management
of CTAD are limited by the paucity of data, generally
accepted indications for aortic repair include onset
of severe Al, enlarging ascending aortic diameter or
onset of symptoms. Management of uncomplicated
asymptomatic CTAD must be individualized consid-
ering patient comorbidities, and those patients unfit
for open surgical repair may be candidates for emerg-
ing hybrid and endovascular therapies.

Depending on the extent of dissection, open re-
pair may include simple tube graft replacement of
the ascending aorta, aortic valve replacement when
one or more leaflets is damaged, valve repair or resus-
pension when the valve is salvageable, and hemiarch
or total arch replacement techniques. Perioperative
mortality of ascending aorta or arch repairs ranges
from 1-15% [8].

Endovascular Repair

Chronic lesions restricted to the ascending aorta
that do not involve the arch, aortic valve or coro-
nary arteries, have been successfully managed with
endovascular stent grafts, as a variation on thorac-
ic endovascular aortic repair (TEVAR). Experience is
limited to cases performed in patients at prohibi-
tive risk for open aortic repair and patients refus-
ing surgery. Current challenges include the lack of

endovascular delivery systems and stents designed
for the ascending aorta [9] at most centers, though
new devices have been developed and utilized in
cases approved on compassionate grounds [10].
The curvature of the aorta also makes measurement
of graft size difficult to estimate, which may be as-
sociated with early graft migration at or near the
time of deployment [11]. In addition, lack of vascu-
lar suitability can preclude Type A TEVAR (aTEVAR);
imaging studies estimate that a minority of patients
undergoing open repair of Type A dissections meet
criteria for endovascular repair of the ascending
aorta [12, 13]. In this regard, suitability criteria have
largely been extrapolated from success with Type B
TEVAR. Proposed tenets of aTEVAR include 2 cm dis-
tance from sinotubular junction to the intimal tear,
0.5 cm from tear to brachiocephalic artery, absence
of pericardial tamponade or severe aortic regurgi-
tation, absence of ischemia of aortic branches, and
no prior coronary revascularization from ascending
aorta [13]. Patients with connective tissue diseases
are not regularly considered for aTEVAR due to likeli-
hood of requiring further surgery [11].

Long-term outcome data for aTEVAR are lacking
due to small number of cases. Reported periproce-
dural complications with aTEVAR include endoleaks,
stent buckling [14], stent migration [15], delivery
device retention [9], and stroke. Further, the opti-
mal degree of oversizing has not been delineated,
although excess oversizing has been associated with
aortic insufficiency. Broader experience and improve-
ment of endovascular device design to conform to
the ascending aortic environment will address many
of these issues.

Conclusions

The small number of cases continues to limit our
understanding of CTAD. Open surgical repair remains
the first-line management when any complications
or symptoms are present. The current body of evi-
dence suggests most chronic Type A lesions should
also be considered progressive, despite poor under-
standing of factors affecting prognosis. Endovascular
repair of Type A dissections have met some success;
and despite significant challenges, hold potential for
improvement with further device innovations.
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EDITOR'S QUESTIONS

1. What do you feel would be the outlook for your 2. |s there any literature evidence that chronic as-

two chronic ascending aortic dissection patients
without an operation? Why do you think so?

The lack of a strong body of evidence in the cur-
rent literature defining the natural history of chronic
Type A dissections creates uncertainty in predicting
the outcomes of these patients. However, given that
dissections of this type have been found to become
rapidly progressive, in combination with onset of
symptoms in these patients, we believe both cases
were high risk for becoming rapidly fatal.

cending dissections rupture?

Chronic Type A dissections have been reported to
quickly develop expansion of the false lumen, as well
as be associated with progressive aortic dilatation.
The relationship between chronic dissections and
rupture has not been clearly established; however,
the risk of rupture exists in cases of sudden progres-
sion or cases with extensive dilatation. Whether this
risk is attenuated by chronic fibrosis surrounding the
dissection is unknown.
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3.

Is not the key to development of chronic ascend-
ing dissections that early rupture has not occurred
in these cases?

Correct. Unlike cases of rapidly fatal acute Type A
dissections, chronic dissections have somehow been
able to stabilize and are associated with a reactive fi-
brotic process at the site of intimal tear. This suggests
therapy of these lesions could be aimed at supporting
the stabilizing process rather than replacing the tis-
sue. Cases of prohibitive operative risk give us a limit-
ed ability to evaluate this pathway.

4. Are you not concerned about the cardiac arrest

at 2.5 years follow-up in patient # 2? Do you
think this was aortic related? Valve related (anti-
coagluation held)? Coronary related? Pacemaker
related? Is there any autopsy data or first hand
hospital data?

Unfortunately, we do not have complete data sur-
rounding this patient’s death, which did not occur at
our institution. We are indeed suspicious that this
mortality could have been related to the mechanical
valve, coronary arteries or aortic repair. The 2.5-year
survival is positive, given the initial presentation of
symptomatic progression of Type A dissection; how-
ever, the cardiac arrest raises serious concerns.
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