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Introduction
Transplant anastomosis site pseudoaneurysm is a recognised but 

rare complication with a reported incidence of <1% [1]. Whilst early 
presentation (<30 days) after transplantation may be related to technical 
reasons, the aetiology of late onset pseudoaneurysms it not known. 
These pseudoaneurysms may remain asymptomatic, present with local 
features such as pain, swelling, compression of adjacent structures or 
systemic features like anaemia and fever [2-4]. Rupture of the aneurysm 
can lead to life threatening haemorrhage. Treatment options include 
open repair [5,6], endovascular repair and percutaneous thrombin 
injection [7]. We report a series of six cases (1 bilateral, 4 unilateral) 
presenting with this rare complication that were all successfully treated 
by endovascular repair. We aim to raise awareness among clinicians 
of this rare condition including its mode of presentation, aetiology, 
methods for detection and current therapeutic options.

Case Series
The study was a retrospective multicentre analysis of all patients 

who had presented with transplant anastomosis site pseudoaneurysms 
between 2008 and 2013.Cases that met the following criteria were 
included: (a) late onset (>30 days after transplantation) anastomosis site 
pseudoaneurysms, (b) imaging (Duplex or CTA) to confirm findings 
and (c) underwent endovascular repair. The medical and imaging 
records were reviewed for the cases that met the inclusion criteria. Data 
collected included patient demographics, relevant past medical history, 

pre-operative imaging findings, procedural details and clinical and 
imaging follow up. 

Six cases of anastomosis site pseudoaneurysms in five patients (one 
bilateral) met the inclusion criteria and were included in this study. The 
demographic details, relevant past medical history and presentations 
are shown in Table 1. The pseudoaneurysm in all the cases presented 
some time after transplantation (range 1 year 8 months – 17 years). The 
mode of presentation was either an incidental finding (3/6), pain (2/6) 
and rupture (1/6). Incidentally none of the cases manifest evidence of 
sepsis at the time of presentation. In all but one instance the allograft 
had been explanted some time previously. The site of the anastomosis 
was the external iliac artery in 5 instances and in the paediatric case 
the distal abdominal aorta. This is in keeping with our current practise 
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they presented, low grade infection leading to tissue degeneration and 
anastomosis breakdown cannot be excluded. Ongoing rejection may 
also have contributed in all cases. Increased bleeding tendency due 
to warfarin, taken by the first three patients, may have contributed to 
leakage of blood through degenerated and therefore weaker scar tissue 
and the formation of the pseudoaneurysms. Finally, cardiovascular 
factors, like high heart rate and hypertension, may have an additional 
contribution to vessel wall stress, tissue disruption and risk of bleeding 
[12,13].

The mode of presentation can vary greatly between cases, as 
demonstrated by our case series. It may be discovered incidentally 
at imaging for other indications or procedures as in cases 1, 3&5 
(Figure 1). Localised symptoms occur when adjacent structures are 
compressed as in cases 2 & 4. Structures that may be compressed 
include the External Iliac Vein (leg swelling and DVT), branches of 
the lumbar plexus (pain, numbness and paraesthesia) and bladder 
(pain and frequency of micturition) [2]. Non-specific systemic features 
of an inflammatory response such as fever and malaise are also well 
recognised presentations [3,4].

The role of imaging is to confirm the diagnosis and crucially 
determine appropriate therapy. Diagnostic modalities include 
Duplex Ultrasound (US), Doppler US, CTA and Magnetic Resonance 
Angiography (MRA). Intra-Arterial Digital Subtraction Angiography 
(IADSA) is now only performed at the time of Endovascular Repair. In 
the paediatric population and slim adults Duplex US provides adequate 
assessment of the native arteries and allograft anastomosis sites 
[14,15]. Doppler US may be useful in the detection and monitoring of 

Case Number 1 Left 1 Right 2 3 4 5
Age (years) 54 57 46 42 44 6

Sex Male Male Male Female Male Female

Cause of ESRF Goodpasture’s Goodpasture’s Focal Segmental 
Sclerosis

Congenital Dysplastic 
Kidneys

IgA 
nephropathy

Congenital nephrotic 
syndrome

Anticoagulation Yes Yes Yes Yes No No
Duration after transplantation 7 years 10 years 6 years 17 years 17 years 1 year 8 months

Allograft explanted Yes Yes No (non-functioning) Yes Yes Yes

Presentation Incidental finding on 
clinical examination

Rupture, 
hypovolemic shock

Right iliac fossa pain and 
numbness in thigh

Incidental on CTA for 
transplant workup

Left iliac fossa 
pain

Incidental on CTA for 
transplant workup

Site of lesion Left EIA Right EIA Right EIA Left EIA Left EIA Distal aorta
Size of lesion 4.2cm 4.4cm 9cm 3.2cm 5.4cm 3.1cm

EIA= External Iliac Artery
Table 1: Table showing patient demographics and pseudoaneurysm characteristics.

Case Number
1 Left 1 Right 2 3 4 5

Site of lesion Left EIA Right EIA Right EIA Left EIA Left EIA Distal aorta
Endovascular 

Repair 
Technique

Balloon expanded PTFE 
covered metal stent

Balloon expanded 
PTFE covered 

metal stent

Balloon expanded 
PTFE covered 

metal stent

Balloon expanded PTFE 
covered metal stent

Balloon expanded PTFE 
covered metal stent

Balloon expanded bare 
metal stent assisted coil 

embolisation
Dimension of 
endovascular 

device
9 mm x 80 mm stent 9 mm x 56 mm 

stent
10 mm x 59 mm 

stent 9 mm x 38 mm stent 10 mm x 59 mm stent
10 mm x 29 mm bare 

metal stent and multiple 
coils

No. of treatment 
sessions 1 1 1 1 1 3

Clinical follow 
up 4 years 1 year 1 year 1 year 1 year 2 years

Imaging follow 
up

Duplex 6 weeks – complete 
exclusion, patent native 

artery
CTA 3 years – complete 
exclusion, patent native 

artery

Duplex 6 
months - complete 
exclusion, patent 

native artery

Duplex 
1 year - complete 
exclusion, patent 

native artery

Duplex 6 months - complete 
exclusion, patent native 

artery
CTA 9 months - complete 
exclusion, patent native 

artery

CTA 3 months - complete 
exclusion, patent native 

artery
Duplex 9 months - 

complete exclusion, patent 
native artery

CTA 18 months after final 
treatment - complete 

exclusion, patent native 
artery

Table 2: Details of the endovascular repair procedure.

where the majority of adult patients have allografts anastomosed to the 
external iliac artery. The sizes of the pseudoaneurysms were relatively 
large at presentation (range 3.1 cm – 9 cm). 

The technical details of the endovascular repair procedure, 
including device choice and dimensions as well as clinical and imaging 
follow up are presented in Table 2. All cases of pseudoaneurysms 
arising from the external iliac artery were treated by placement of 
covered stents. The distal aortic pseudoaneurysm was treated by stent 
assisted coil embolization and required three treatment sessions. The 
clinical follow up ranged from 1-4 years. The imaging follow up was 
heterogeneous as there is no agreed protocol. The imaging follow up 
ranged from 6 months – 3 years. In all cases, successful exclusion of the 
pseudoaneurysm was confirmed on imaging.

Discussion
5-10% of post-transplantation complications are due to a

vascular cause [8,9]. These include acute arterial/venous thrombosis, 
arteriovenous fistula, renal artery stenosis, intra and extra-renal 
pseudoaneurysms. Extra-renal anastomosis site pseudoaneurysms are 
rare with a reported incidence of <1% [8,9]. The natural history of such 
pseudoaneurysms is not well understood but the aetiology is believed to 
be multifactorial. Possible causes include disruption of the anastomosis 
due to technical reasons [10], perivascular infection [11], immune 
mediated rejection [1], tissue degeneration and bleeding diathesis 
(e.g. warfarin). In all the cases described here, the pseudoaneurysms 
developed some time after surgery and are unlikely to be due to 
technical reasons. Even though all patients were systemically well when 
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anastomosis site pseuodoaneurysms. However the pseudoaneurysm 
may lie deep within the pelvis and patient factors like body habits and 
overlying bowel gas may limit its routine use. CTA is by far the most 
commonly performed imaging modality for this indication. Whilst 
MRA benefits from not involving ionising radiation, it is not in routine 
clinical use as first line investigation currently. The important factors to 
take into account when considering treatment of the pseudoaneurysm 
are its overall size, the size of the neck and the relationship of the 
pseudoaneurysm to branch arteries. 

The management strategy of very small pseudoaneurysms 
(<10 mm) is most often conservative, although there is currently 
insufficient literature on their natural progression. Reports indicate 
that pseudoaneurysms can develop many years after transplantation 

[16-18]. As case 2 illustrated, rapid growth can occur over a short time 
period, in this case to 9 cm in 12 months. Furthermore, the size at which 
pseudoaneurysms rupture is also unpredictable (Figure 2). Hence if 
pseudoaneurysms are detected and conservative therapy followed, 
close follow up with serial US or CTA is prudent.

Larger pseudoaneurysms do require emergent treatment to 
minimise the risk of rupture (Figure 3). Endovascular repair is 
most often achieved by excluding flow into the pseudoaneurysm by 
percutaneous placement of a covered stent graft within the native 
artery as described in cases 1-4 [1,19]. Even in the emergency setting 
of pseudoaneurysm rupture successful endovascular management with 
stent grafts has been reported [16]. When compared to open surgical 
repair, endovascular repair is associated with reduced morbidity and 
shorter length of stay [1]. Very good patency rates of 100%, 98%, 95% 
and 88% have been reported at 1, 2, 3 and 4 years respectively in the 
literature for iliac artery aneurysms treated with stent grafts [20].

Figure 1: (a). (Case 1) Pre-procedure carotid duplex demonstrating To & Fro 
waveform of the right ICA. ” is wrong. Please delete and add “Figure 1: (a). 
(Case 1) Axial section of the CT angiogram in Case 1 showing the left external 
iliac artery pseudoaneurysm (black arrow) and a smaller right external iliac 
artery pseudoaneurysm (white arrow).”

Figure 2: 3 years after the initial presentation, Case 1 presented with rupture 
of the right (contralateral) anastomosis site pseudoaneurysm that measured 
4.8cm in diameter. Again successful endovascular treatment was carried 
out.

Figure 3: (a). Volume rendered CT image demonstrates the pseudoaneurysm 
arising from the left external iliac artery in Case 3 and its dimensions.
(b). IADSA images from Case 3 demonstrating the large pseudoaneurysm 
arising from the left External Iliac Artery (black arrow).
(c). Post endovascular repair with a stent graft (black arrow). Note preserved 
left Internal Iliac Artery (yellow arrow). 
(d). Follow up CT at 8 months shows patent stent graft and exclusion of the 
pseudoaneurysm.
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Transplant allografts are commonly anastomosed to the External 
Iliac Artery (Cases 1-4). In this vascular territory the relationship of 
the pseudoaneurysm to the Internal Iliac Artery (IIA) is an important 
consideration. Attempts should be made where possible to preserve 
this artery. Conversely if the pseudoaneurysm origin is in very close 
proximity to the IIA origin, endovascular repair with covered stents is 
likely to compromise inflow to the IIA. In this scenario, backfilling of 

the IIA will almost certainly occur which in turn may lead to continued 
perfusion of the pseudoaneurysm sac. Hence endovascular repair 
should include closing the ‘backdoor’ (IIA) by coil embolization prior 
to closing the ‘front door’ (Common Iliac Artery) by placement of a 
stent graft.

Occasionally the location of the pseudoaneurysm may make it 
unsuitable for endovascular stent graft placement as illustrated in 
Case 5 (Figure 4). The location of the pseudoaneurysm here was at 
the aortic bifurcation in a 4 year old whose aorta was likely to expand 
in size. This case was managed effectively by stent-assisted placement 
of coils to fill and cause thrombosis of the pseudoaneurysm sac. 
This form of endovascular repair has been effectively utilised to treat 
saccularpseudoaneurysms at other anatomical locations including the 
intra-cranial and visceral arteries [21,22].

The presence or suspicion of sepsis with pseudoaneurysm formation 
makes the management somewhat more complicated. The significant 
benefit of open surgery in these circumstances is that debridement and 
washout can be performed before definitive aneurysm repair [5,6]. 
Although endovascular repair using prosthetic stent grafts have been 
described in the literature for treatment of pseudoaneurysms associated 
with infection it should be avoided where possible [19]. It is the authors’ 
practise to utilise endovascular repair in infective pseudoaneurysms 
when either open repair is contraindicated or in emergency situations 
to gain temporary control of haemorrhage allowing a definitive open 
surgical procedure to be planned. 

A further consideration when contemplating endovascular repair is 
the possibility that patients may require antiplatelet or anticoagulation 
therapy. There is currently insufficient data on the benefit of either 
such therapy to support their use following stent graft implantation. 
However, it is routine practice after peripheral arterial intervention 
to place the patient on single agent antiplatelet therapy and this may 
appear to be a sensible strategy for this patient group [23]. As the stent 
is likely to become endothelialised within 3 months, i.e. incorporated 
into the arterial wall, there is no logical reason to keep the patient on 
prolonged antiplatelet therapy. As arterial thrombosis is thought to be 
the result of platelet aggregation rather than thrombin mediated, there 
does not appear to be a need to recommend anticoagulation therapy 
following stent graft implantation [23]. If the primary means of treating 
the pseudoaneurysm is by coil embolization, it is the author’s view that 
no antiplatelet therapy is required as metal work is not in direct contact 
with flowing blood. In patients already on warfarin, there is no need to 
consider additional antiplatelet treatment.

Ultrasound-guided percutaneous thrombin injection into the 
pseudoaneurysm sac has been reported as sole therapy or combined with 
endovascular repair [7]. This technique should only be contemplated 
when the neck of the pseudoaneurysm is relatively narrow (<5 mm) 
as larger neck widths carry significant risk of thrombin escaping from 
the pseudoaneurysm and causing catastrophic distal embolization [24]. 
Further repeat procedures may be required to treat the pseudoaneurysm 
adequately [25,26].

Conclusion
Our experience has shown that extra-renal pseudoaneurysms 

although rare are a potentially life threatening complication following 
renal transplantation or transplant nephrectomy. They can present in a 
variety of ways and a long time after surgery. Endovascular repair is safe 
and effective for treatment of this condition and results in durable short 
and mid-term outcome. Clinicians should be vigilant and imaging 
performed if suspected especially in patients on anticoagulation.

Figure 1: (a). (a) IADSA image for Case 5 performed when she was aged 
17 and had had two previous coil embolisation procedures to treat her 
anastomosis site pseudoaneurysm arising from the aorta; pre-treatment IADSA 
demonstrates persistent flow into the pseudoaneurysm sac (solid arrow).
(b). Peri-procedure image showing partial prolapse of a coil into the aorta.
(c). (c) IADSA after completion of stent assisted coil embolisation demonstrating 
complete exclusion of the pseudoaneurysm sac.
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