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Outcomes of open repair of postdissection abdominal
aortic aneurysms

Cornelis G. Vos, MD, PhD,? Guus W. van Lammeren, MD, PhD.® Debbie A. B. Werson, MPA°
Jan Wille, MD, PhD,” Rogier H. J. Kropman, MD, PhD,” Anco C. Vahl, MD, PhD,® Michiel T. Vo(te, MD, PhD,¢
and Jean-Paul P. M. de Vries, MD, PhD,® Groningen, Nieuwegein, Amsterdam, and Rotterdam, The Netherlands

ABSTRACT
Background: Evidence to guide management of postdissection abdominal aortic aneurysms (PDAAA) is lacking. This
study describes the outcomes of open repair of PDAAA.

Methods: A retrospective cohort study was conducted of all consecutive patients treated with open repair for PDAAA
after a Stanford type A or type B thoracic aortic dissection between January 2006 and December 2017 in two vascular
referral centers. Preceding type B dissection treatment could include conservative or surgical management. Primary
outcomes were 30-day mortality, complication rates, survival, and reintervention-free survival. Survival and reintervention-
free survival were analyzed using the Kaplan-Meier method. Reintervention was defined as any endovascular or surgical
intervention after the index procedure.

Results: Included were 36 patients (27 men [75%]) with a median age of 64 years (range, 35-81 years). The 30-day mortality
was 2.7%. The median follow-up was 16 months (range, 0-88 months). The postoperative course was uneventful in 21
patients (58%). The most frequent complications were postoperative bleeding requiring repeat laparotomy (n = 4),
pneumonia (n = 3), congestive heart failure (n = 2), new-onset atrial fibrillation (n = 2), mesenteric ischemia requiring left
hemicolectomy (n=1), and ischemic cerebrovascular accident (n =1). Renal failure requiring hemodialysis developed in one
patient. The overall survival at 1 year was 88.8%. Reintervention-free survival was 95.5% after 1 year and 88.6% after 2 years.

Conclusions: Open repair of PDAAA can be performed with a low mortality rate and an acceptable complication rate,
comparable with elective open repair of abdominal aortic aneurysms without dissection. (J Vasc Surg 2020;71:774-9.)

W) Check for updates

Keywords: Aortic dissection; Abdominal aortic aneurysm; Aneurysm, dissecting; Open repair

Acute aortic dissection is a medical emergency and is
associated with high mortality and morbidity rates if
left untreated.! After surviving the acute phase, the
long-term prognosis remains poor owing to progressive
dilatation of the remaining dissected aorta and high
reported 5-year mortality rates of up to 30%.”

In addition to adequate surgical and medical manage-
ment of the dissection in the acute phase, patients
require intensive medical management of risk factors
and strict follow-up to identify progression of disease
and those who are at increased risk for complications.®*
Guidelines recommend treatment of a postdissection
thoracoabdominal aneurysm if the aortic diameter
increases to greater than 55 cm. In patients with
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comorbidities and limited endovascular options, a
threshold of greater than 6 cm is suggested.>*

Open repair is preferred for chronic thoracic dissections
in fit patients.” However, evidence and guidelines to sup-
port the management of postdissection abdominal
aortic aneurysms (PDAAA) are lacking. Therefore, the
aim of the present study was to describe the 30-day mor-
tality and complication rates and survival after open
repair of PDAAA.

METHODS

This study was approved by the Institutional Medical
Ethics Review Board of the St. Antonius Hospital and
the committee waived the requirement for informed
consent.

Patient selection. This retrospective study included all
consecutive patients who underwent open repair for a
PDAAA between January 2006 and December 2017 in
two vascular referral centers. Patients with Stanford
type A or type B dissections preceding the open repair
of the PDAAA were eligible for inclusion. The initial
management of the thoracic component of the aortic
dissection could be conservative, thoracic endovascular
aneurysm repair, or any form of open repair. These pre-
ceding open or endovascular repairs did not involve the
aorta distal to the celiac trunk. Therefore, open repair in
this study could involve supraceliac or more distal
cross-clamping.
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Surgical technique. All patients received prophylactic
antibiotics consisting of one intravenous dose of
2000 mg cefazolin. The aorta was exposed through a
midline laparotomy. Heparin (5000 U) was routinely
administered before clamping. After clamping, the aneu-
rysm was opened, bleeding lumbar arteries were ligated,
and the thrombus was removed. The septum of the
dissection at the proximal anastomosis site was removed
as proximally as possible.

An interposition graft was implanted using Crawford’s
inlay anastomosis for the proximal anastomosis. The
proximal anastomosis was created distal to the end of
the remaining septum (ie, the distal septum was not
fixated to the aortic wall; Fig 1). The distal anastomosis
was made distally to the termination of the dissection.
Interposition grafts could include an aortic tube graft or
bifurcated grafts with standard distal end-to-end anasto-
moses. Anastomoses were always created in nondilated
aortic segments. A cell-saving device was used routinely.
Hypothermic renal perfusion was not used routinely in
cases of suprarenal clamping.

Data collection and follow-up. Patient demographics,
baseline risk factors, comorbidities, medication use,
imaging findings, intraprocedural data, periprocedural
complications, and outcomes were collected retrospec-
tively. Data were derived from electronic medical re-
cords, clinical records, and imaging reports. The primary
outcome measure was 30-day mortality. Secondary
outcome measures were complication rates (surgical site
infection, cardiac events, cerebrovascular events, renal
failure, temporary need for dialysis, incisional hernias, and
reoperations), hospital length of stay, survival, and
reintervention-free survival. Reinterventions were defined
as any endovascular or open surgical procedure after the
index procedure, including, for example, any aorta-
related intervention, incisional hernia repair, or laparot-
omy for bowel obstruction.

Statistical analysis. Statistical analyses were performed
using SPSS 20 software (IBM Corp, Armonk, NY). Survival
was calculated from the date of the operation with the
Kaplan-Meier method. Values are presented as mean *+
standard deviation or median (range) as appropriate and
unless stated otherwise.

RESULTS

Patient characteristics. Between January 2006 and
December 2017, 36 patients (27 men [75%]) underwent
open repair of a PDAAA in our centers. The median age
was 64 years (range, 35-81 years). The median aortic
diameter was 58 mm (range, 53-100 mm) for aortoiliac
postdissection aneurysms and 43 mm (range, 31-
53 mm) for isolated iliac postdissection aneurysms. In
26 patients (72%), a concomitant or isolated iliac artery
aneurysm was present. One patient previously
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ARTICLE HIGHLIGHTS

- Type of Research: Multicenter retrospective cohort

study

Key Findings: Open repair of postdissection abdom-

inal aortic aneurysms in 36 patients resulted in a

30-day mortality of 2.7%, overall 1-year survival of

88.8%, and a reintervention-free survival rate of

95.5% after 1 year and 88.6% after 2 years.

- Take Home Message: Open repair of postdissection
abdominal aortic aneurysms can be performed
with low mortality and complication rates, compara-
ble with open repair of elective abdominal aortic
aneurysms without dissection.

underwent endovascular repair of a degenerative AAA
that, owing to a type B aortic dissection, lost proximal
seal with subsequent aneurysm growth. The median in-
terval between treatment of the preceding aortic dissec-
tion and treatment of the PDAAA was 88 months (range,
0-256 months). Patient characteristics are summarized in
Table I. All included patients had a chronic dissection at
the level of the PDAAA. To illustrate the combined
annual volumes of the study centers the amount of
elective repairs and the proportion of endovascular
repair, open repair and PDAAA cases for 2015 to 2017 are
summiarized in Table Il

Operative results. Clamping below the renal arteries was
performed in 24 patients (66%), suprarenal clamping was
performed in 6 patients (17%), and a supraceliac clamping
position was necessary in 5 patients (14%). An endovascular
occlusion balloon was used to obtain proximal control in
one patient. Unfortunately, clamping time was inconsis-
tently recorded and could not be analyzed. Cold renal
perfusion was used in one patient. A tube interposition graft
was used in five patients (14%), and a bi-iliac graft was
implanted in the remaining 31 patients (86%). The median
operative time was 162 minutes (range, 110-300 minutes),
and the median blood loss was 2300 mL (range., 900-
10,500 mL). There were no intraoperative deaths.

Outcomes. One patient died on postoperative day 4.
Severe postoperative hypovolemic shock developed
owing to a tear in the native, severely calcified vessel
wall at the distal iliac anastomosis caused by the suture.
The tear was repaired during a repeat laparotomy.
Because of severe neurologic impairment, the family
requested that further treatment be withdrawn and
the patient subsequently died. Thus, the 30-day (and
in-hospital) mortality was 2.7%. Postoperative complica-
tions are summarized in Table Ill. Graft thrombosis
occurred in one patient, with occlusion of both renal
arteries, the superior mesenteric artery, and the celiac
trunk, which was treated by surgical thrombectomy and
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Fig 1. Schematic illustration of the surgical technique used. The aortic dissection extents to the iliac arteries (A).
After clamping the septum of the dissection is removed using scissors (B) to as proximal (ie, close to the clamp) as
possible to allow adequate perfusion of the renal arteries (C). After inserting an interposition graft distal to the
remaining septum, the flow is restored to the renal and iliac arteries (D).

left hemicolectomy because of nonreversible mesenteric
ischemia. He developed renal failure and required per-
manent hemodialysis. He was alive at a follow-up of
2 years. The median hospital length of stay was 9 days
(range, 5-64 days).

The median follow-up time was 16 months (range.
0-88 months). The overall survival at 1 year was 88.8%.
The reintervention-free survival was 955% after 1 year
and 88.6% after 2 years. A Kaplan-Meier analysis for overall
survival and reintervention-free survival is provided in Figs
2 and 3. Secondary interventions were performed in five
patients (14%) during follow-up. Three patients with pro-
gressive aneurysmal disease of the thoracic aorta were
treated by thoracophrenolaparotomy and open repair of
the descending thoracic aorta. Graft thrombosis occurred
in two patients. In addition to the patient with complete
graft thrombosis in the postoperative phase described,
another patient developed thrombosis of one limb of an
aortobi-iliac graft 3 years after the PDAAA repair, which
was treated by surgical thrombectomy with additional
stent graft placement in the iliac limb. During follow-up.
one patient (2.7%) suffered from an abdominal cicatricial
hernia and was treated conservatively.

DISCUSSION

Open repair of PDAAA can be performed with a 30-day
mortality rate of 2.7% and acceptable complication rates.
These results are similar to those cbtained after elective
open repair for degenerative, non-PDAAAs.>®

There is a paucity of evidence regarding the treatment
of PDAAA. A similar study published in 2002 reported
open repair after aortic dissections in 14 patients and
concluded that elective repair of PDAAA does not
encompass a prohibitive surgical risk, with a 30-day mor-
tality of 0% and a 1-year survival of 93%.” However, their
sample size was small and event rates were low, limiting
the conclusions that could be drawn from their data.

Other studies on postdissection aortic surgery predom-
inantly address the management of postdissection thor-
acoabdominal aneurysms.®? However, the outcomes of
those studies, with mortality rates ranging from 4% to
31%,%° cannot be compared with the outcomes of
open PDAAA repair, such as in our study, because the
extent of surgery is completely different and the risks of
these more complex thoracoabdominal repairs are
greater.

Bellosta et al'® reported 15 patients treated for a syn-
chronous AAA that was diagnosed at the same time as
a type B dissection. The 30-day mortality was 6.7%
(n = 1), and 11 patients (73%) underwent a staged repair
consisting of treatment of the aortic dissection, followed
by treatment of the abdominal aneurysm in a second
procedure. However, only five patients in their small
series were treated by open repair.'® A systematic review
and meta-analysis including data for 92 patients, mostly
obtained from case reports, with isolated abdominal
aortic dissections, reported a 30-day mortality of 2%
(n = 1) in 46 patients treated with open repair." The
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Table I. Patient characteristics (N = 36)

Age, years 64 (35-81)

Preceding dissection

Type B 23 (64)

Yes 25 (69)

Interval primary AoD—PDAAA
repair, months

80 (0-256)

Comorbidities

Hypertension 33 (92)

Myocardial infarction 2 (6)

PTCA 2(6)

Cerebrovascular disease 4 (11)

Creatinine, mmol/L 91 (55-612)

On statins 22 (81)

Aortic diameter, mm 56 (31-100)

Follow-up

Lost to follow-up 3(8)

recommend acute interventions for Stanford type A dis-
sections and complicated type B dissections.>* Uncom-

mary goal of urgent interventions usually includes gain-
ing control of the proximal dissected intima, either by
fixation or removal of the septum or covering of the entry
tear, and correcting malperfusion. More extended repair
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N

Table Il. Annual volumes in study centers (2015-2017)

2015 188 149 (79) 39 (21) 3(2)

2017 21 159 (75) 52 (25) 4 (2)

2015 6l 53 (87) 8 (13) 0 (0)

2017 78 62 (79) 16 (21) 1(0)

Table Ill. Postoperative complications (N = 36)

Wound infection 1(2.7)

Postoperative bleeding requiring 4 (11.1)

repeat laparotomy
Myocardial infarction 0 (0.0)
Atrial fibrillation 2 (5.6)
Mesenteric ischemia 1(2.7)

Other

Diaphragmatic hernia requiring 1(2.7)

reposition and repair

of the aorta in the acute phase is controversial owing to
the associated increased operating time and complica-
tion risks, especially the risk of neurologic complications
(ie, stroke and spinal cord ischemia).* Synchronously or
during follow-up, the abdominal aorta can dilate to a
diameter warranting treatment to prevent rupture. For
cases where surgical management of the thoracic aorta
is indicated, a staged approach, where the abdominal
aorta is treated in a secondary procedure, is preferred
in our centers and was used in all patients included in
the present study.

Endovascular therapy is becoming available for more
and more complex anatomies, allowing the treatment
of thoracoabdominal aortic aneurysms. Also, more
extensive arch disease can be treated with endografts.
The main advantage of endovascular repair is the
decreased invasiveness and anticipated lower 30-day
mortality at the expense of a less durable repair requiring
intensive follow-up and probably more reinterventions.””
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Overall survival after post-dissection AAA repair
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Fig 2. Kaplan-Meier analysis for overall survival after open
repair of postdissection abdominal aortic aneurysms
(PDAAASs). Beyond the 2-year follow-up numbers at risk
were low and results less accurate, illustrated by the
dotted line of the curve. AAA, Abdominal aortic aneurysm:;
Cum, cumulative.

Reintervention-free survival after post-dissection AAA repair
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Fig 3. Kaplan-Meier analysis for reintervention-free survival
after open repair of postdissection abdominal aortic an-
eurysms (PDAAAs). Beyond 2-year follow-up numbers at
risk were low and results less accurate, illustrated by the
dotted line of the curve. AAA, Abdominal aortic aneurysm:;
Cum, cumulative.

Endovascular treatment of postdissection aneurysms
can be complex, however. In the chronic phase, the
septum is more rigid and cannot easily be readjusted
to the aortic wall. Attention to both the true and false
lumen is therefore necessary to treat postdissection an-
eurysms. To treat false lumen perfusion at the thoracic
level, endovascular false lumen occlusion techniques,
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such as the “candy-plug” technique and comparable al-
ternatives, have been described.” In the abdominal
aorta, however, treatment is more difficult owing to
anatomic limitations. There is generally less space, and
the origins of the visceral vessels limit the options for
the deployment of occlusion devices.

A recent study reported midterm results of fenestrated
or branched endovascular repair of postdissection thora-
coabdominal aneurysms in an expert endovascular cen-
ter with a 30-day mortality of 5.6%. 183% major
complications, and a reintervention-free survival of
52.6% after 3 years.” Although the patients were not
similar to those of the present study, these results
indicate the technical difficulties and problems with
durability of complex endovascular repairs. The low mor-
tality and complication rates for open repair of PDAAA
and acceptable reintervention rates illustrated by the
present study support our preference for open (and
mostly staged) repair of PDAAA. Open repair seems a
valid option for all patients with PDAAA and definitely
those who are young and fit for surgery.

Qur study has some limitations, and the retrospective
design warrants careful interpretation of our findings.
Retrospective analyses of complication data are prone
to under-reporting. There is a risk of selection bias,
because the patients undergoing open repair repre-
sented in this study could be relatively healthier or
more fit. The sample size is relatively small; however,
there is a lack of data in the currently available literature,
and this series contributes significantly to the available
evidence.

The follow-up for 30-day mortality is complete. Howev-
er, we registered a loss to follow-up of 8% (n = 3). There-
fore, the long-term follow-up (>1 year) in our study is less
reliable. However, the present series represents relevant
new data from a relatively homogenous group of
patients treated with open repair for a PDAAA.

CONCLUSIONS

Open repair of PDAAA can be performed with low 30-
day mortality rate and acceptable complication rates,
comparable with open repair of degenerative AAAs.
Therefore, the presence of an aortic dissection should
not preclude open surgical treatment in these patients.
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