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Abstract
A 69-year-old man presented with chest pain and a
computed tomography scan demonstrated an acute
penetrating atherosclerotic ulcer (PAU) of the proxi-
mal descending aorta with an associated intramural
hematoma (IMH) extending retrograde to the aortic
root and distally to the renal arteries. He successfully
underwent endovascular repair of the PAU and med-
ical management of the associated ascending intra-
mural hematoma with complete resolution at 6
months. Copyright © 2014 Science International Corp.
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Introduction

Penetrating aortic ulcers (PAUs) are well defined
entities that are characterized by a disruption of the
internal elastic lamina of the aorta that penetrates
through the intima into the media. A hallmark of a
PAU is the absence of an intimal flap (as is routinely
seen with a dissection) and it is often associated with
an intramural hematoma (IMH). Ulcerations are typi-
cally localized in areas with extensive amounts of

atherosclerosis and calcification. PAUs can penetrate
through the media and into the adventitia, resulting
in pseudoaneurysm formation or free-wall rupture [1].

Management of PAUs and associated IMHs classi-
cally depends on the location of the pathology, but
whether medical management or surgical interven-
tion is preferred remains controversial. Generally,
PAUs of the ascending aorta with associated IMH are
considered surgical emergencies because of their ma-
lignant nature and risk of rupture and tamponade [2].
Acute IMH of the ascending aorta is usually treated
with urgent cardiac surgery [3]. However, manage-
ment of PAUs in the descending thoracic aorta with
associated IMH of the ascending aorta remains un-
clear [4]. We present a case report of successful man-
agement of a descending thoracic PAU and ascending
aortic IMH with endovascular repair of the PAU and
medical management coupled with serial surveillance
of the ascending aortic IMH.

Case Description
A 69-year-old Caucasian gentleman with a past

medical history of uncontrolled hypertension, mild
chronic kidney disease, paroxysmal atrial fibrillation,
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peripheral vascular disease, and known 5.7 cm ab-
dominal aortic aneurysm presented to the emer-
gency room with 24 hours of sudden-onset chest
and epigastric pain and one episode of hematem-
esis. A computed tomography angiogram (CTA) of

the chest, abdomen, and pelvis demonstrated a
penetrating aortic ulcer 3-4 cm distal to the origin
of the left subclavian artery with active extravasa-
tion of contrast into the media, with associated
large intramural hematoma that extended retro-

Figure 1. Computed tomographic angiogram (CTA) of the chest, abdomen, and pelvis at the time of presentation. (A) Coronal
section demonstrating penetrating atherosclerotic ulcer with active extravasation of contrast into the wall of the aorta. (B) Sagittal
section demonstrating intramural hematoma of the aorta extending from the aortic valve to the celiac branches.

Figure 2. Computed tomographic angiogram (CTA) of the chest on postoperative day 2 demonstrating stable intramural
hematoma (white arrow) and endoleak (black arrow).
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grade to the aortic root and distally to the origins of
the renal arteries (Fig. 1).

The patient was taken to the operating room and
underwent thoracic endovascular aortic repair
(TEVAR) via bilateral femoral arterial approach. A 37
mm � 15 cm TAG endovascular graft (Gore, Flag-
staff, AZ, USA) was placed that partially occluded
the left subclavian artery and extended distally over
the penetrating aortic ulcer. Postplacement angio-
gram demonstrated that all other branches of the
aorta were widely patent and the ulcer was com-
pletely excluded. Postoperatively, the patient was
monitored in the intensive care unit with aggressive
blood pressure control.

On postoperative day 2, the patient underwent
repeat CT scan of his chest, abdomen, and pelvis
that demonstrated persistent intramural contrast
seen adjacent to the penetrating ulcer, which ex-
tended distally within the distal descending tho-
racic aorta on the more delayed images signifying a
type III endoleak. The intramural hematoma per-
sisted from the aortic root to the celiac axis and was
stable in size (Fig. 2). At this point, it was decided to
continue to observe the patient clinically and forgo
operative repair of his ascending aortic intramural
hematoma.

The rest of the patient’s postoperative course was
uneventful, and he underwent repeat CTA of the

Figure 3. Seven month follow-up computed tomographic angiogram (CTA) of the chest demonstrating complete resolution of
intramural hematoma (white arrow) and resolved endoleak (yellow arrow).
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chest, abdomen, and pelvis 2 weeks after surgery. This
demonstrated complete resolution of the endoleak.
The intramural hematoma involving the ascending
and descending thoracic aorta had decreased in at-
tenuation. The patient was then discharged home and
underwent follow up CTA at 1 month, which demon-
strated a reduction in thickness of the ascending IMH.
Follow-up CTA at 7 months demonstrated complete
resolution of the intramural hematoma (Fig. 3).

Discussion

With the widespread use of TEVAR, symptomatic,
high-risk PAUs of the descending aorta are generally
repaired via an endovascular approach due to the
localized nature of the disease [5]. However, PAUs with
associated IMHs present challenges for the TEVAR ap-
proach including friable, unhealthy landing zones for
the endograft, which may compromise the long-term
results [5]. For this reason, some argue that waiting for
IMH resolution in stable patients provides better long-
term success rates [5]. To date, there has been no
randomized comparison in the literature to support
either approach.

While emergency open surgery is generally indi-
cated for appropriate candidates in ascending IMHs
[3], there is experience from several Asian studies with
relatively low early mortality rates with initial medical
therapy for certain patients [5–7]. Interestingly, one
study reported freedom from IMH-related events in-
cluding dissection, tamponade, and rupture as 65% at
5 years with a 5 year survival rate of 80% to 85%,
which was comparable to that of descending IMHs [6].
However, among Western studies of acute ascending
IMH, morbidity and mortality remain high with initial
medical therapy, including development of cardiac
tamponade and progression to classic aortic dissec-
tion [3]. Thus, surgical management of acute ascend-

ing IMH is generally recommended in North American
and European centers. Descending IMHs are generally
treated medically unless complications occur, with
complete resorption of the IMH reported in up to 50%
of cases [3].

In our case, by sealing the acutely leaking pene-
trating aortic ulcer and preventing further extrava-
sation of blood into the aortic wall, we theorized
that the resultant ascending IMH may stabilize and
eventually resolve.

Conclusion

Here we present a case with successful manage-
ment of a PAU of the descending aorta with asso-
ciated ascending IMH utilizing a hybrid approach.
With operative repair of the PAU via an endovascu-
lar approach and medical management of the asso-
ciated ascending IMH, the patient had successful
resolution of the IMH and adequate long-term po-
sitioning of his endovascular graft. While manage-
ment of these complicated problems remains con-
troversial, this case provides evidence that a
multidisciplinary team should determine a treat-
ment plan that is individualized to each patient in
order to obtain a successful outcome.
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