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Single-center experience in the management of spontaneous
isolated abdominal aortic dissection

Dittmar Bockler' - Claudio Bianchini Massoni” - Philipp Geisbiisch' - Maani Hakimi' -

Hendrik von Tengg—Kobligk3 - Alexander Hyhlik-Diirr'

Abstract

Objective This study aims to report the management of patients
with spontaneous isolated dissection of the abdominal aorta
(sIAAD).

Methods A cohort of 18 consecutive patients (12 male, mean
age 58 years) with SIAAD was treated between 1990 and
2009. Dissection was asymptomatic in ten and symptomatic
in eight patients. Retrospective data analysis from patient
charts was performed. Follow-up included clinical examina-
tion, ultrasound, and/or CT—angiography. Mean follow-up
was 54 months (range 1-211).

Results In total, eight out of 18 received invasive treatment.
All asymptomatic patients initially underwent conservative
treatment and surveillance. Spontaneous false lumen throm-
bosis occurred in four (40 %), and three patients showed rel-
evant aneurysmatic progression and underwent elective inva-
sive treatment (open n=2, endovascular n=1), representing a
crossover rate of 30 %. Late mortality was 20 % (n=2) in this
group. In symptomatic patients, five underwent urgent treat-
ment due to persistent abdominal or back pain (n=4) or
contained rupture (n=1); one was treated for claudication.
The remaining two patients presented with irreversible spinal
cord ischemia and were treated conservatively. Three patients
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were treated by open surgery and three by endovascular inter-
ventions (two stentgrafts, one Palmaz XXL stent). Early and
late morbidity and mortality was 0 % in this group. There were
no reinterventions

Conclusion The majority of patients with sSIADD require inva-
sive treatment, with EVAR being the preferable treatment option
today. In asymptomatic IADD, primary surveillance is justifiable,
but close surveillance due to expansion is necessary.

Keywords Aorta - Dissection - Endovascular - Aneurysm -
Stentgraft - Surveillance

Aortic dissection commonly affects the ascending and descend-
ing aorta and is associated with significant morbidity and mor-
tality [1]. In contrast, spontaneous isolated dissection of the ab-
dominal aorta (SIAAD) is a rare finding with an incidence of 1.1—
4% [2, 3]. It was first described by Shekelton in 1822 [4]. Due to
its low incidence, literature findings are limited to case reports
and small patient series [5—7]. The natural history of SIAAD is
unknown, and treatment strategies remain poorly defined and
non-standardized. A meta-analysis, published by Jonker et al.
[3], added more information and provided a better understanding
of sSIAAD. Two single-center series published their mid- and
long-term results on endovascular treatment of IJAAD to be fea-
sible with no mortality and low rate of reinterventions [8, 9].
Supplementarily, we present our single-center experience of 18
consecutive patients with long-term follow-up results for this rare
aortic pathology.

Materials and methods

Patients Records of 18 consecutive patients (12 male, 6 fe-
male, median age 63 years, range 26—7) with sSIAAD, treated
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between January 1990 and May 2009, were reviewed. Data
were obtained retrospectively from patient charts. Only pa-
tients with spontaneous isolated abdominal aortic dissection,
defined as a tear in the aorta creating a false channel, were
included in this study. Patients with concomitant thoracic dis-
section (type B or residual type A) and iatrogenic abdominal
dissection such as from previous catheterization were exclud-
ed from the study.

Hypertension was the most frequent observed risk factor and
noted in 12 patients (66.7 %), followed by hyperlipidemia in
seven patients (38.9 %). There was no history of blunt abdom-
inal trauma in the cohort. Two patients had radiotherapy of the
prostate in their past medical history. One patient had positive
family history for aortic dissection. Postoperatively, two pa-
tients showed findings for Takayasu arteritis and Ehlers—
Danlos syndrome in the histological findings.
Asymptomatic sSIAAD were noted in ten (56 %)
(group 1) and symptomatic in eight (44 %) patients
(group 2), respectively. In group 2, four symptomatic
patients complained of back pain and one of mild to
severe claudication. Additionally, one patient had inter-
mittent paraparesis; another patient had paraplegia of the
lower extremity due to spinal cord ischemia. No critical
visceral or leg malperfusion were detected. Patient pre-
sentation and demographics are summarized in Table 1.

Diagnostics Initial imaging studies consisted of computed
tomography (CT) scans or magnetic resonance imaging
(MRI) scans of the abdomen and thorax. Original films were
reviewed when available. Localization and extension of
sIAAD and maximum aortic diameter were documented.
Non-dissected aorta was defined by the absence of a dissec-
tion flap beginning below the celiac trunk or by visualization
of a false and true lumen.

Aortic anatomy sIAAD was localized below the renal arteries
in 13 patients (72.2 %) and in juxta- or suprarenal position in
five patients (27.8 %). The sIAAD extended in six patients
(33.3 %) into the iliacofemoral axis. Moreover, CT or MRI
scan revealed an abdominal aortic aneurysm (AAA) in seven
patients (38.9 %), a penetrating aortic ulcer (PAU) in two
patients (11.1 %), and an intramural hematoma (IMH) in one
patient (5.6 %) (Fig. 1).

Definitions Significant expansion of the aorta was defined as
transverse aortic diameter increase>5 mm within 6 months in
CT or MRI scan.

Procedures Conservative treatment including surveillance
and best medical treatment (BMT) was offered to asymptom-
atic patients with a diameter less than 50 mm. Endovascular
aortic repair (EVAR) was selected as the treatment of choice

Table 1  Patient demographics with follow-up period and clinical outcome
Pat. No Yearof Sex/age Diagnosis Clinical presentation Treatment Follow-up Outcome at
treatment indication (months)  latest FU

1 2004 M/71 TAAD +PAU + RAS Symptomatic, back pain EVAR (AUI) 40 Alive
2 2005 M/67 1AAD+PAU Symptomatic, claudication Palmaz XXL Stent 15 Alive
3 2006 M/76 1AAD Asymptomatic (no expansion) conservative 12 Alive
4 2005 M/58 IAAD+ AAA Asymptomatic (expansion 55 mm) OR (tube graft) 31 Alive
5 2004 W/67 IAAD Asymptomatic, (no expansion) Conservative 18 Dead
6 1997 M/54 1TAAD+ AAA Asymptomatic (expansion 40 mm) OR (aorto-biiliacal graft) 94 Alive
7 1999 W/56 1AAD+ AAA Symptomatic, back pain OR (aorto-biiliacal graft) 100 Alive
8 1990 M/26 1A Symptomatic back pain OR (tube graft) 211 Alive
9 2002 W /52 TAAD + inflammatory AAA Symptomatic, rupture EVAR (AUI) 67 Alive
10 2003 M/72 TAAD +IMH Symptomatic, SCI Conservative 48 Alive
11 2000 M/43 TAAD Asymptomatic (no expansion) Conservative 94 Alive
12 2000 W /57 TAAD Symptomatic, back pain Conservative 86 Alive
13 2003 W /63 TAAD + AAA Asymptomatic (no expansion) Conservative 3 Dead
14 1999 M/65 IAAD+AAA Asymptomatic, expansion 45 mm) EVAR (AUI) 7 Alive
15 2007 W/64 IAAD Symptomatic, SCI , and paraplegia Conservative 1 Alive
16 1984 M /38 IAAD+ AAA Asymptomatic (no expansion) Conservative 156 Alive
17 2004 M /78 TAAD+ AAA Asymptomatic (no expansion) Conservative 64 Alive
18 2009 M/54 TAAD + iliac aneurysm Asymptomatic (no expansion) Conservative 2 Alive

IAAD infrarenal abdominal aortic dissection, PAU penetration aortic ulcer, NAST stenosis of A. renalis, /MH intramural hematoma, 4 U aortouniiliac,
EVAR endovascular aortic repair, OR open repair, FU follow-up, 444 abdominal aortic aneurysm, RAS renal artery stenosis, COBP cross-over bypass)



Fig. 1 a—c Imaging shows
different pathologies associated
with isolated dissection of the
abdominal aorta. a Computed
tomography of an aneurysm of
the abdominal aorta (coronary
slice). b Computed tomography
of an intramural hematoma
(coronary slice). ¢ Computed
tomography of a penetrating
aortic ulcer (coronary slice,
virtual reconstruction)

whenever aortic anatomy and morphology were suitable.
Conventional open repair (OR) was performed otherwise

(Fig. 2).

Follow-up Patients were followed by routine outpatient clinic
visits including an annual physical examination and CT
angiogram.

Results

All ten asymptomatic patients underwent primary conservative
treatment with BMT and surveillance. Significant aortic expan-
sion was observed in three patients, out of whom all underwent
elective invasive treatment (open n=2, endovascular n=1),
representing a crossover rate of 30 %. Each of these patients

Fig. 2 3-D CT-angiography
after endovascular AUI repair and
crossover-bypass

showed additional AAA. Four patients (22 %) showed sponta-
neous healing of the sIAAD with thrombosis of the false lumen.
Late mortality was 20 % (rn=2) in this group. Both patients
(11.1 %) died from unknown cause 3 and 18 months after
diagnosis of SIAAD, respectively.

In symptomatic patients, five underwent urgent treatment
due to persistent abdominal or back pain (#=4) or contained
rupture (n=1); one was treated for claudication. Three patients
were treated by open surgery and three by endovascular ther-
apy (Table 1): One more patient received emergency EVAR
for contained rupture of the infrarenal aorta using a monoiliac
stentgraft device (Talent® Medtronic, Santa Rosa, CA, USA)
with a femoro-femoral cross-over bypass graft (10 mm
Intering® prosthesis, WL Gore & Ass., Flagstaff, AZ, USA)
(Fig. 3). Two patients were treated with EVAR according to
the anatomy and morphology of the aortoiliacal vessels. The

sIAAD
I
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uncomplicated complicated
sIAAD sIAAD
I I
| | | ]
max. diameter max. diameter relative absolute
<50 mm » 50 mm indication: indication
~ expansion claudication pain, rupture
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|
Invasive Treatment
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management
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Fig.3 a Computed tomography (virtual reconstruction) of a patient with
isolated dissection of the abdominal aorta treated conservatively. b
Healed spontaneously with best medical treatment

other patient (5.6 %) was treated with a bifurcated stentgraft
device (Excluder, WL Gore & Ass., Flagstaff, AZ, USA).
Following EVAR, no endoleaks, material failure, or migration
of the stentgraft was observed during follow-up. One patient
with claudication received a Palmaz stent XXL (14/40 mm,
Cordis Corporation, Miami Lakes, FL, USA) in the infrarenal
aorta for closure of the proximal entry and aortic remodelling
(Fig. 4).

Open surgery was performed in three patients being mor-
phologically unsuitable for endovascular exclusion due to
missing landing zones and one endovascular aortic aneurysm
repair. Either a tube graft (n=2) or aorto-biiliacal bifurcation
(n=1) with a Dacron prosthesis (Gelsoft® Vascutek, Glasgow,
Scotland) insertion was performed via transabdominal ap-
proach. All patients recovered uneventfully in their postoper-
ative course. Two patients following open surgical repair had
multiple extensive operations and interventions due to the
underlying pathology (Takayasu arteritis with aorto-
duodenal fistula and Ehlers—Danlos syndrome with thoracic
expansion).

The remaining two patients of group 2 presented with irre-
versible spinal cord ischemia were treated conservatively.

Fig. 4 Multimodal treatment algorithm for the management of the
isolated dissection of the abdominal aorta

Early and late morbidity and mortality was 0 % in this
group. There were no IAAD-associated reinterventions during
follow-up.

Discussion

This consecutive series show sIAAD as a rare pathology that
requires close follow-up, best medical treatment if asymptom-
atic, and carly surgery if symptomatic.

Dissection of the aorta commonly originates in the thoracic
segment. In contrast, the spontaneous isolated dissection of
the abdominal aorta (sSIAAD) is a rare finding and is reported
to occur in 0.4 to 2 % of all dissections of the aorta [5, 6].
Graham et al. found STAAD in 70 % spontaneous followed by
traumatic and iatrogenic etiology each with 15 %, respectively
[10]. The true prevalence of this condition is unknown since
almost half of the patients present without any symptoms.
SIAAD most frequently diagnosed with CT or MRI is com-
monly associated with degenerative abdominal aortic



pathology such as aortic aneurysm, PAU, and IMH. Mostly,
SIAAD is in the infrarenal aorta located with various affection
of the iliac—femoral axis. Management of SIAAD still remains
under controversial discussion. An overview of the literature
of the last 50 years mainly provides case reports and lacks a
treatment algorithm for this unusual vascular disease.

The patient cohort median age at diagnosis of 64 years is
similar to that reported in the series of Farber et al. and Gra-
ham et al. [7, 10]. The majority of STAAD was idiopathic.
Hypertension was the most frequent vascular risk factor in
sIAAD, followed by elevated blood lipids. Remarkably, two
patients had a past history of radiation to paraaortic lymph
nodes in their past medical history. One patient suffered from
Ehlers—Danlos syndrome. Almost half of the patients were
asymptomatic at diagnosis, a rate which is greater than seen
historically in the literature. A possible explanation might be
the increasing availability and more liberal use of CT and MRI
scan, which reveal an increasing number of SIAAD. The most
frequent symptom was severe, sharp, and knife-like abdominal
or back pain [5]. Rarely, it was followed by alarming symptoms
such as paraplegia due to spinal cord ischemia. The mechanism
for spinal cord ischemia in SIAAD is not yet well understood.
Neurological complications such as paraplegia as presenting
manifestation of aortic dissection are exceedingly rare and are
only published in association with spontaneous thoracic dissec-
tion [11]. Traumatic abdominal dissection series also show a
high prevalence of spinal cord ischemia, underlining the impor-
tance of SIAAD [12, 13]. Paraplegia as a result of SIAAD was
only described once [12, 14]. One patient had contained rupture
of the infrarenal aorta, resulting in emergency EVAR.

Besides early complications, we found late complications
of SIAAD such as expansion of the aorta in up to 30 % of the
cases. Remarkably, expansion during follow-up was strongly
associated with the presence of an AAA at the time of diag-
nosis. Therefore, the presence of an AAA seems to be a po-
tential risk factor for progression. The rates of expansion in
SIAAD are not well known but seem to be comparable to
thoracic aortic dissection [2]. However, SIAAD is a condition
that may present differently compared with classic type B
aortic dissections. The natural history of SIAAD suggests, at
least in this consecutive series, that it causes more often early
and late complications (up to 75 %).

The natural history of sSIAAD is not well established, and
risk factors for prediction of complications are not available
yet [15]. Traditionally, asymptomatic dissections are managed
with best medical treatment and good management of modi-
fiable risk factors. Open surgical and endovascular repairs
were performed in case of complicated SIAAD or chronic
expansion. Previously, EVAR has been successfully used in
SIAAD. In this series, the use of endovascular techniques in
SsIAAD has been successful in early- and long-term follow-up,
showing no early mortality, 95 % survival rate at 5 years, high
aortic remodelling rates, and cumulative free-from-
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reintervention rate estimated to be 90.9 % at 58 months [8,
9, 16]. The use of a non-coated stent in the aorta for closure of
the entry in acute SIAAD must be critically discussed, even
when a good result with complete thrombosis and shrinkage
of the false lumen can be obtained. Treatment risk in sSIAAD
seems to be less than that of descending thoracic aortic dis-
section [11, 17, 18].

Clear limitations of this study are the retrospective design,
the small sample size during and the inclusion of five to six
patients in a long study period of 19 years (1990-2009), in
which strategies and developments changed and evolved.

Nevertheless, the present series represents one of the larger
consecutive single-center series. The following treatment al-
gorithm for the management of sSIAAD (Fig. 2) was elaborated
out of this experience:

1. Conservative treatment with best medical treatment and
regular follow-up in the case of asymptomatic uncompli-
cated SIAAD according to the frequency in thoracic aortic
dissection

2. Endovascular repair in complicated sIAAD

(free/contained rupture of the infrarenal aorta, maximum
transverse diameter of the abdominal aorta greater>
50 mm, expansion of the diameter more than 5 mm in
6 months, or persistent abdominal/back pain) if the anat-
omy and the morphology of the underlying pathology
enable application

3. Otherwise open surgical repair

Conclusion

The majority of patients with sSIADD require invasive treat-
ment, with EVAR being the preferable treatment option today.
In asymptomatic IADD, primary surveillance is justifiable,
but close surveillance due to expansion is necessary. Symp-
tomatic SIAAD needs invasive treatment. This study under-
lines the importance of managing patients with [AAD in spe-
cialized aortic centers offering all treatment modalities. As
postulated by others [16, 18], a more aggressive management
rather than conservative strategy is recommended.

Conlflicts of interest None.
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