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Endovascular Repair 
of Paraanastomotic 
Aneurysms
after Aortic Reconstruction

We designed this retrospective study to evaluate the effectiveness of percutaneous ap-
proaches for repair of paraanastomotic aneurysms that develop after surgical aortic recon-
struction.

The catheterization records of patients who had undergone percutaneous repair of para-
anastomotic aneurysms from January 2001 through December 2005 were reviewed, and 
data regarding preoperative aneurysm size, risk factors, intraoperative techniques, morbid-
ity, and death were recorded.

Eight patients had undergone exclusion of a total of 10 paraanastomotic aneurysms. 
The average age of the prosthetic graft at diagnosis was 11.7 years. Four of the patients 
were symptomatic; none of these had a ruptured aneurysm. All patients received commer-
cially available devices. Technical success was achieved in all patients. Conscious sedation 
alone was administered to 7 patients. There were no in-hospital deaths, and morbidity was 
minimal.

We conclude that endovascular exclusion of paraanastomotic aneurysms after aortic 
reconstruction is a viable alternative to open surgical repair and greatly reduces the risk of 
morbidity and death. (Tex Heart Inst J 2007;34:148-53)

araanastomotic aneurysms of the abdominal aorta are an under-recognized 
complication of aortic reconstructive surgery. Historically, surgical manage-
ment of these aneurysms has been fraught with risk of complications and 

death. However, as endovascular techniques have advanced, new methods of exclud-
ing paraanastomotic aneurysms have been developed. We describe the characteris-
tics, treatment, and outcomes of 8 patients who underwent successful percutaneous 
treatment at our institution for paraanastomotic aneurysms. In addition, we review 
the English-language medical literature concerning paraanastomotic aneurysms and 
their treatment.

Methods

The peripheral catheterization records for our hospital were reviewed retrospectively 
for cases of paraanastomotic aneurysms repaired percutaneously from January 2001 
through December 2005. Procedures to repair true aneurysms, pseudoaneurysms, 
or both were included. Patients’ records were reviewed to obtain information on the 
preoperative characteristics of the aneurysm, risk factors, and intraoperative proceed-
ings. In-hospital morbidity and death were noted. Follow-up information, when avail-
able, was recorded.

Results

During the 5-year period that we studied, 8 patients underwent percutaneous exclu-
sion of a total of 10 paraanastomotic aneurysms. The patients’ mean age was 66.5 
years (range, 50–75 yr) (Table I). Six patients had undergone initial surgical repair 
for abdominal aortic aneurysms (AAAs) and 2 for vascular stenoses (Table II). The 
average age of the grafts at the time of diagnosis was 11.7 years. The initial surgical 
procedures included 5 aortobiiliac bypasses and 3 aortobifemoral bypasses. Half of the 
patients had coronary artery disease, and all were judged to be at high risk.
 At the time of diagnosis, 4 of 8 patients reported symp toms. Of these, the 1st patient 
presented with ureteral obstruction and secondary renal failure, the 2nd with atheroem-
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boli to the feet, the 3rd with radiating back pain, and 
the 4th with a nonhealing amputation, along with chills 
and fever. In the 4 asymptomatic patients, aneurysms 

were discovered incidentally on routine screen ing ex-
amination. Computed tomography, ultrasonography, 
or both revealed no active rupture of the aneurysms in 
any of the patients.
 A total of 10 aneurysms were treated: 7 pseudoaneu-
rysms and 3 true aneurysms. Two patients had 2 aneu-
rysms: 1 patient who had previously undergone aorto-
bifemoral bypass had a true aneurysm at the proximal 
anastomosis and a pseudoaneurysm at the femoral anas-
tomosis. Another patient had bilateral iliac pseudo aneu-
rysms at the site of anastomosis.

Procedure Characteristics
All 8 patients underwent aneurysm exclusion with 
commercial devices. Three patients received a bifur-
cated stent graft (EXCLUDER® AAA Endoprosthesis, 
W.L. Gore & Associates, Inc.; Flagstaff, Ariz). One re-
ceived 4 serial Zenith® aorto-mono-iliac tube exten-
sion grafts (Cook Medical, Inc.; Bloomington, Ind) 
with an AneuRx® aortic extender cuff (Medtronic, Inc, 
Minneapolis, Minn). Three patients were treated with 
WALLGRAFT® endoprostheses, and 1 patient was treated 
with a WALLSTENT® endoprosthesis (Boston Scientific 
Corporation; Natick, Mass). Seven of the patients were 
under conscious sedation alone during the procedure. 
General anesthesia was required in the patient who had 

TABLE I. Baseline Characteristics of 8 Patients Who 
Underwent Endovascular Repair of Paraanastomotic 
Aneurysms

 Characteristics No. (%)

Mean patient age (y) 66.5

Male  7 (87)

Symptomatic 4 (50)

Coronary artery disease 4 (50)

COPD  2 (25)

Hypertension 5 (63)

Dyslipidemia  7 (87)

Diabetes mellitus  0

Chronic renal insufficiency 2 (25)

CVA/TIA  1 (13)

Smoker  3 (38)

COPD = chronic obstructive pulmonary disease; CVA/TIA = 
cerebrovascular accident/transient ischemic attack

TABLE II. Diagnosis and Treatment

Patient 
Number

Primary 
Aortic 

Disease

Initial 
Bypass 
Surgery

Years to 
Presen-
tation Location(s) Size (cm)

True or 
Pseudo-

aneurysm Exclusion Device Anesthesia

1 Stenosis Aortobiiliac   20 Iliac (bilateral)      L, 5.5; 
     R, 2.8

Pseudo;
pseudo

WALLGRAFT 
endoprosthesis

Local

2 AAA Aorto- 
bifemoral

  18 Proximal aorta; 
right femoral

Aorta, 7.3; 
femoral, 2.5

True 
(aorta); 
pseudo 
(femoral)

Gore EXCLUDER AAA 
Endoprosthesis: aorta 
(bifurcated), femoral surgery

General

3 AAA Aorto- 
bifemoral

  24 Proximal aorta 5.1 Pseudo Gore EXCLUDER AAA 
Endoprosthesis (bifurcated)

Local

4 Stenosis Aortobiiliac   12 Proximal aorta 6.0 Pseudo Gore EXCLUDER AAA 
Endoprosthesis (bifurcated)

Local

5 AAA Aortobiiliac     0.33 Proximal aorta 4.0 True Zenith Endovascular 
extension grafts (4) with 
AneuRx aortic extender cuff 
and femorofemoral bypass

Local

6 AAA Aortobiiliac     4 Right iliac 3.8 Pseudo WALLGRAFT endopros-
thesis, coil embolization of 
internal iliac aneurysm

Local

7 AAA Aortobiiliac     7 Left iliac 4.5 True WALLSTENT 
endoprosthesis, coil 
embolization of common iliac 
aneurysm

Local

8 AAA Aorto-
bifemoral

    8 Right iliac 7.5 Pseudo WALLGRAFT 
endoprosthesis

Local

AAA = abdominal aortic aneurysm, pseudo = pseudoaneurysm
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both proximal and distal aneurysms. After percutane-
ous exclusion of the proximal site, the patient under-
went surgical closure of the femoral aneurysm and of 
the opposite access site.
 Angiographically documented aneurysmal exclusion 
was achieved in all patients. No death or residual endo-
leak was reported. Minimal complications included an 
access-site hematoma in 1 patient and the requirement 
of a 3-unit transfusion of packed red blood cells for the 
patient who underwent open femoral repair.

Representative Case

A 50-year-old man presented at his local hospital be-
cause of abdominal pain that radiated to his back. 
Testing revealed a ruptured AAA (Table II, Patient 5). 
Emergency resection of the aneurysm and an aortobi-
iliac bypass were performed. Two days postoperatively, 
the patient developed pain in his left leg, with isch -
emic changes. At surgical re-exploration, acute throm-
bosis of the left aortoiliac bypass graft was discovered. 
The patient underwent above-the-knee amputation of 
the left leg be cause of surgical complications. His right 
iliac condu it remained intact.
 Three months postoperatively, the patient continued 
to have episodes of fever, chills, and night sweats. The 
amputation stump had failed to heal completely, and 
residual ulceration was present. After presenting at our 
institution for evaluation of the nonhealing ulcer, the 
patient underwent computed tomographic (CT) angi-
ography, which revealed distal occlusion of the native 
aorta and a patent unilateral aortic-to-right-iliac bypass 
graft. At the site of the proximal anastomosis, there was 
residual aneurysmal dilation of 4 cm. The left iliac ar-
tery bypass graft was occluded, although some flow 
reconstituted at the internal–external bifurcation via 
contralateral collateral vessels (Fig. 1).
 At the cardiac catheterization laboratory, an initial 
angiogram revealed the paraanastomotic aneurysm 
and occlusion of the left aortoiliac bypass graft (Fig. 
2). With the patient under local anesthesia and con-
scious sedation, the following Zenith (Cook) exclusion 
devices were placed proximally to distally: a 24 × 55-
mm iliac leg extension, a 22 × 55-mm iliac leg exten-
sion, a 22 × 36-mm main body extension, and a 24 × 
36-mm main body extension. After balloon dilation, a 
type III endoleak was found between the 1st and 2nd 
exclusion devices. The endoleak was successfully sealed 
by placement of a 24 × 37.5-mm AneuRx extender cuff 
(Medtronic) and repeat balloon dilation (Fig. 3). A sub-
sequent femorofemoral bypass was performed to pro-
vide flow to the nonhealing stump. The patient’s sub -
sequent hospital course was uncomplicated.
 At 3-month follow-up, the patient reported no further 
fever or chills, and the amputation stump had healed. 
Repeat CT angiography revealed a patent femorofemo-

Fig. 1  Patient 5. Initial computed tomographic angiogram reveals 
distal occlusion of the native aorta and a patent unilateral aortic-
to-right-iliac bypass graft. At the proximal anastomosis, there is 
residual aneurysmal dilation of 4 cm (arrow). Thrombus is present 
in the left bypass graft, which is not visible (curved arrow).

Fig. 2  Patient 5. Initial angiogram shows para-anastomotic aneu-
rysmal dilation, with occlusion of the left aortoiliac bypass graft 
(arrow).
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ral bypass graft, no residual endoleak, and no re-forma-
tion of the paraanastomotic aneurysm (Fig. 4).

Discussion

Paraanastomotic aneurysms of the abdominal aorta after 
aortic reconstructive surgery are under-recognized com-
plications that can lead to morbidity and death. Such 
aneurysms can be true or false. True aneurysms, which 
have a residual aortic wall, most often occur after inade-
quate resection of an AAA; the remnant of the diseased 
vessel may continue to enlarge over time.1-3 Pseudoaneu-
rysms, on the other hand, result from disruption of 
the graft-to-vessel anastomosis, and the actual defect is 
found within the arterial wall.2,4-8 Historically, pseudo-
aneurysms were believed to be related to the use of silk 
suture material; however, it is now known that the use of 
any suture material can lead to their development.4

 The reported prevalence of all paraanastomotic aneu-
rysms ranges from 2% to 29%.6,8-11 A study by Edwards 
and colleagues11 reported a 5% prevalence at 8-year 
follow-up and 30% at 15 years. False aneurysms are 
be lieved to be 2 to 3 times more common than true an-
eurysms.
 Paraanastomotic aneurysms are associated with high 
rupture and mortality rates. Without surgery, the re-
ported rupture rates range from 15% to 55%.5,12-14 In-
traoperative mortality rates vary widely, depending on 
whether the procedure is elective or emergent. Elective 
repairs have mortality rates ranging from 4.5% to 17%, 
whereas emergency procedures can have mortality rates 
from 24% to 100%.1,5,7,8,11,13-15 Because the average time 
to diagnosis of an aneurysm is 8 years8,15 (11.7 years in 
our study), patients who are already at high operative risk 
have a long time for their underlying cardiac, respirato-
ry, or renal disease to progress. Mulder and co-authors15 
reported a postoperative morbidity rate of 53% (82/156 
patients).
 Because of the high mortality rates associated with 
open surgery, endovascular repair can be a safer option. 
Previous studies have found low perioperative mortal-
ity rates with primary endovascular aortic exclusion of 
AAAs.16,17 In the medical literature, there are few ret-
rospective reports concerning endovascular repair of 
paraanastomotic aneurysms that form after aortic re-
construction. Two of the largest studies, performed by 
Yuan and associates18 and van Herwaarden and cowork-
ers,19 involved a total of 24 patients with true or false 
paraanastomotic aortic or iliac aneurysms that had de-
veloped after aortic reconstruction. All patients were 
successfully treated by endograft exclusion: the 10 pa-
tients in the Yuan study12 were treated with homemade 
devices, and the 14 patients in van Herwaarden’s study19 
received commercially available prostheses. For these 24 
patients, the mean operative time was 147 minutes, and 
the mean estimated blood loss was 350 mL. No peri-

Fig. 3  Patient 5. Angiogram reveals exclusion of the para-anas-
tomotic aneurysm after deployment of 4 Zenith (Cook) aortic 
extension grafts. An AneuRx cuff (Medtronic) was placed to 
seal a residual type III endoleak (arrow).

Fig. 4  Patient 5. Computed tomographic angiogram at 3-month 
follow-up shows a patent femorofemoral bypass graft (arrow) 
and no recurrence of aneurysm or endoleak.
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operative deaths occurred. Three of the 24 patients had 
postoperative morbidity from hematoma, myocardial 
infarction, or pneumonia. During a combined average 
follow-up period of 13.4 months, there were 4 docu-
mented deaths, but only 1 was related to aneurysm ex-
clusion. The patient who died had a type I endoleak that 
resulted in conversion to open repair.19 The surgery was 
complicated by perioperative mesenteric ischemia that 
ultimately led to death. Another patient in that series 
had an endoleak that necessitated conversion to open 
repair, but that procedure was successful. Both patients 
received tube-graft endoprostheses. All 10 grafts used by 
Yuan and colleagues were tube grafts, and no endoleaks 
were reported.18 Patients in the van Herwaarden study 
who received bifurcated stent grafts (11/14) had no epi-
sodes of migration.19

 In our experience, results of endovascular repair have 
been excellent. Although we cannot comment on treat-
ment in patients with pending rupture (radiographical-
ly or angiographically documented), we note that there 
were no deaths among our patients. Morbidity was sim-
ilarly low: 1 patient required transfusions, and a 2nd pa-
tient had a postprocedural hematoma.
 It is likely that our aggressive use of local anesthesia 
and the application of percutaneous access and closure 
procedures have contributed greatly to the low morbid-
ity and mortality rates. Since May of 2002, 482 patients 
have undergone primary percutaneous AAA repair 
under local anesthesia at our institution, with a techni-
cal success rate of 100%. One procedure-related death 
occurred secondary to respiratory failure. The benefits 
of avoiding general anesthesia and open repair in pa-
tients with multiple comorbidities have included an av-
erage of 1 hour for patients to return to a normal diet 
and an average of 8 ± 3 hours for them to begin walk-
ing.*
 When compared with prior endovascular aortic exclu-
sion procedures using general anesthesia and surgical 
cutdown (339 procedures performed at our institu-
tion**), the use of local anesthesia and percutaneous re-
pair has reduced total procedure time from 237 to 142 
minutes, decreased hematocrit loss from 8.7% to 4.1%, 
and shortened the length of hospital stay from 2.0 to 
1.1 days. In addition, given results from prior studies16,20 
involving open surgical repair of primary AAAs, the 
advantages of the use of local anesthesia, endovascular 
repair, and percutaneous closure are clear: return to a 
normal diet, 4.9 days; time to ambulation, 3.6 days20; 
average blood loss, 1.6 L; and mean length of hospital 
stay, 13 days.16 
 Advances in commercially available devices for pri-
mary endovascular aneurysm repair are making the ex-

clusion of paraanastomotic aneurysms much easier, and 
access-site morbidity rates are decreasing. Whereas pre-
vious homemade devices required large sheath sizes and 
surgical cutdown for delivery, the newest generation of 
devices can be delivered percutaneously and closed with 
little need for operative repair.20,21

Conclusion

Our experience and that of others has shown that en-
dovascular exclusion of paraanastomotic aneurysms is a 
viable alternative to open surgical repair. The procedure 
has several advantages, including the avoidance of re-
operation on a surgically “hostile” abdomen, avoidance 
of general anesthesia, and reduced intraoperative blood 
loss. Most important, these experiences suggest that the 
endovascular approach dramatically reduces perioper-
ative mortality rates. We conclude that endovascular 
exclusion of paraanastomotic aneurysms after aortic re-
construction should be considered a 1st-line treatment 
option by cardiologists and vascular surgeons.
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