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Abstract
A 75 year old male patient was monitored for 3 years by Doppler Ultrasonography (US) for an abdominal aorta aneurysm 

(AAA). Because the aneurysm increased significantly, an aortic prosthesis was installed via an endovascular procedure. After 
one month of post-surgery monitoring, both Doppler US exam and contrast enhancement US (CEUS) suspected the presence 
of a leak at the level of the prosthesis. A new surgical procedure was scheduled and intraoperative arteriography confirmed an 
endoleak type II. Although not always able to specify the correct type of linkage, CEUS remains a reliable method for inves-
tigating  the postoperative complications of AAA.
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Introduction

Each year, thousands of people die as a result of ab-
dominal aorta aneurysm (AAA). Trends in male and fe-
male age-standardized AAA mortality vary from country 
to country. Literature data indicate a prevalence of AAA 
between 5-10% in men over 65 years [1]. The Romanian 
AAA mortality average is currently higher than that of 
most European country averages [2]. The most frequent 
cause is the decrease in wall elasticity due to a genetic 
defect [3], disturbance of the activity of the proteolytic 
enzymes [4], or development of atherosclerotic plaque 
[5]; less frequently, the origin might be related to an in-
fectious or inflammatory process [6]. 

Given the very low risk of rupture when the aortic 
diameter is below 50 mm and the variable dynamic of the 
aneurysm growth, AAA patients require careful medical 
surveillance [7]. Doppler ultrasonography (US) is the 
exam of first choice in order to perform this surveillance, 
as it is a reliable and non-invasive technique for arterial 

wall blood velocity quantification and is currently used 
for surgical decision indication. After surgery, Doppler 
US examination remains the easiest, most reproducible, 
and reliable technique for the prosthesis assessment and 
detection of a possible leak. In addition, contrast en-
hancement US (CEUS) indicates the exact location of 
leak, as an X-ray angiography, but without radiation [8] 
– but interpretation of the results must be done with cau-
tion and the decision to change the prosthesis should be 
taken only corroborating with angiography. 

We present the case of a male patient with endovas-
cular aneurysm/aortic repair (EVAR) which required an 
aorto-biiliac prosthesis, monitored pre- and post-surgery 
by Doppler US. In post intervention, CEUS suspected an 
anterograde injection of aneurysmal sac. The arteriogra-
phy performed during surgery revealed the integrity of 
the prosthesis and aneurysmal sac re-injection through a 
low lumbar artery, avoiding a prosthesis change.

Case report

Between 2012 and 2014, a male patient  aged 77 years 
old, was monitored for AAA using a Toshiba ISTYLE 
machine with an abdominal 2D probe of 3.5MHz (PVT 
375BT) and a 3D abdominal of 3.5MHz (PVT375MV). 
The Doppler US exam, conducted every six months, 
showed the presence of an aneurysm of 20 mm diameter 
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below the renal area, starting at the level of the inferior 
mesenteric: it increased from 36 mm to 50 mm, requiring 
surgery (fig 1). 

The angioscanner was performed before surgery in 
order to explore the entire thoracic and abdominal aorta 
searching for a possible associated thoracic aorta aneu-
rysm and to check the size and locations of the AAA 
detected by Doppler US. The endovascular aneurysm/
aortic repair (EVAR) was performed at the end of 2014 
at the University Hospital of Tours. A standard bi-iliac 
aortic endoprosthesis with sub-renal anchorage (VAS-
CUTEK B30) was implanted without complications (fig 
2). The prosthetic branches required two extensions, 
configured according to patient anatomical characteris-
tics: 12/60+12-19/130 on the left side (left iliac leg) and 
12/80+12-21/130 on the right side (right iliac leg).

The patient left hospital after a 3D ultrasound and 
conventional abdominal X-ray. A surveillance of the 
prosthesis by Doppler US was performed every month 
during three consecutive months, as well as by CT scan. 

One month after surgery the Doppler US confirmed 
the existence of a leak (the aneurysmal sac raised 

from 49 mm after surgery to 70 mm at one month) as 
well as the presence of an arterial flux which entered 
the aneurysmal sac starting from a ramification of 
the endoprosthesis. The CEUS performed afterwards 
confirmed the leak (suggesting an endoleak type III, 
according to the White classification [9]), its location 
(left iliac leg of the prosthesis, anterior and median to 
the aneurysmal sac), and measured leak flow velocity 
at 66 cm/s (fig 3). This type of endoleak is due to a 
defective graft fabrication or a poor sealing/junction 
between the modules of the prosthesis, which entails 
a subsequent complementary intervention (risk of rup-
ture of aneurysmal sac) [10].

A new arteriography and implementation of an ad-
ditional extension were proposed to the patient. Intraop-
erative arteriography evidenced a retrograde injection of 
aneurysmal sac through the left side of the prosthesis, at 
the junction with the left iliac extension (endoleak type 
II) (fig 4). 

No intervention on the prosthesis was decided. Sur-
veillance procedure was continued by echo-Doppler up 
to an eventual selective embolization – if necessary. Due 
to the accuracy of the CEUS examination in measuring 
the leak flow velocity, no new angioscan was requested 
along the surveillance, avoiding any additional exposure 
of the patient to radiation. 

Discussions

The endovascular treatment of AAA is increasingly 
preferred both by medical specialists and patients because 
of the distinct advantages (shorter operative time and 
hospitalization, no general anaesthesia, decreased trauma 
and bleeding), despite the potential risks of incomplete 
AAA sealing, aneurysm increasing, or graft thrombosis 
[10-12]. Leakage risk requires a careful follow-up after 
EVAR. According to French hospital protocol, surveil-
lance is performed at least once a month during the first 
three months after intervention. 

Fig 1. Imaging aspect of the aneurysm in evolution (2014): a) grey-scale US, transverse scan showing a maximum anteroposterior di-
ameter of 50 mm; b) 3D US indicated a volume of 48.48 cm3; c) computed tomography confirmed the increased diameter - 50.57 mm.

Fig 2. Computer tomography angiography aspects pre- and 
post-surgery: a) aneurysmal sac in the subrenal aorta; b) aor-
toiliac stent-graft (VASCUTEK endoprosthesis).
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Our case reveals both the contribution and the dif-
ficulties in determining the cause of leakage in EVAR 
Doppler US monitoring. The type III leakage, as initially 
suspected, depends on a defect of the prosthesis mate-
rial. Such a kind of leakage has become very rare con-
sidering the producers’ concern in product improvement 
[13-18]. An endoleak type II is the result of the injection 
of aneurysmal sac through a lumbar or mesenteric artery 
– which often does not require reintervention because it 
spontaneously resolved in time [19]. In our case, because 
the injection of the aneurismal sac was produced by a 
low lumbar artery, starting right at the left iliac bifurca-
tion of the endoprosthesis, the leakage was visualised by 
CEUS as anterograde, starting at the left graft extension, 
therefore supposing an endoleak type III. The arteriogra-
phy, allowing front and profile views of the prosthesis, 
revealed its integrity and confirmed the endoleak type II. 
Thereafter, CEUS assume the role of monitoring, by pe-

riodically measuring the dimensions of the aneurysmal 
sac, which correlate the persistence of leakage.

In the present case, the Doppler US and CEUS sur-
veillance post-EVAR were sufficient to diagnose the 
presence of a leak at the level of the prostheses and to 
quantify the arterial flow inside the leak, as affirmed in 
similar recent literature reports [20-23]. Informations 
about the haemodynamic of the leak are of particular in-
terest as a high flow leak requires immediate treatment.

Actually standard echography is considered as insuf-
ficient for direct use but CEUS has reliability and specific-
ity to be a correct alternative to CT angiography [21,22]. 
Only if we consider that CEUS avoids potential induced 
nephropathies caused by repeated ionizations, the alterna-
tive is suitable. In our case the use of CEUS was reliable 
and specific for the aneurysmal sac for endoleak identifica-
tion. The type of endoleak is the most important criteria to 
define if the monitoring is continuing (type II) or if a new 
intervention is compulsory (type III). In the last ten years 
the performance of CEUS is generally accepted as an opti-
mal alternative to other invasive methods [23].

Our practical conclusions are in line with internation-
al opinion on the subject [11]: the performance could be 
obtained only with top quality technical conditions as-
sociated with high costs; the high level instruments have 
to be manipulated by highly trained and experienced ex-
perts collaborating with all teams involved in AAA treat-
ment; the senior experts have to be involved in patient 
selection; in some cases poor echogenicity could lead to 
the elimination of US methods or necessity of a perma-
nent check of image quality confirmed by CT.

As a final conclusion, CEUS is a reliable method for 
the investigation of postoperative complications of AAA 
even it is associated with higher costs related to material 
and expertise. In time it could be necessary to establish 
some common protocols at an international level in order 
to cover all qualitative aspects of investigations.

Fig 3. Doppler and CEUS of the endoleak: a) abnormal flux in the aneurism sac (arrow); b) longitudinal section on the prosthesis and 
the aneurysmal sac, viewing the opacification of the prosthesis as a result of endoleak – hyperechogenicity results of blood presence 
on the outside of prosthesis (arrow); c) transverse scan at aortic bifurcation prosthesis highlighting a leakage from its left extension, 
with hyperechoic area on aneurysm sac (arrow).

Fig 4. Intraoperative arteriography: a) front view of the pros-
thesis. The integrity of the prosthesis removes the suspicion on 
type I or III leakage; b) lateral view. The retrograde injection of 
the aneurysmal sac via lumbar artery indicates type II endoleak.
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