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Pseudoaneurysm in the 
Left Ventricular Outflow 
Tract after Prosthetic 
Aortic Valve Implantation
Evaluation upon Multidetector-Row Computed 
Tomography

The high accuracy of multidetector-row computed tomography (MDCT) in evaluating pros-
thetic valve disorders has been confirmed. This, we believe, is the 1st report of the use 
of MDCT to detect and evaluate left ventricular outflow tract (LVOT) pseudoaneurysms in 
patients who have undergone aortic valve replacement with prosthetic valves. We used 
MDCT to scan 21 such patients, 3 of whom had a small pseudoaneurysm in the LVOT. 
Each pseudoaneurysm projected away from the LVOT and had a narrow neck that was 
located just below the sewing ring of the prosthetic aortic valve. One pseudoaneurysm 
was not thrombotic, 1 was partially thrombotic, and 1 was completely thrombotic. One of 
these had gone undetected earlier on transthoracic echocardiography.

We consider MDCT to be superior to echocardiography in the detection of LVOT pseu-
doaneurysms in patients who have undergone aortic valve replacement with prosthetic 
valves. We publicize our results in the hope that larger studies will be undertaken in order 
to investigate the prevalence and clinical implications of our findings. (Tex Heart Inst J 
2009;36(5):428-32)

A ortic valve replacement is the ultimate treatment for severe aortic valve dis-
eases.1 Regular follow-up with cross-sectional imaging and early interven-
tion to treat valvular disorders are crucial toward improving survival rates 

after valve replacement.1 Disorders include thrombus formation,2,3 pannus formation,4,5 
valve dysfunction,3,5,6 suture dehiscence (paravalvular leakage),5 and left ventricular 
outflow tract (LVOT) pseudoaneurysm.7-9 Most prosthetic valve disorders can be accu-
rately diagnosed with the use of multidetector-row computed tomography (MDCT),2-6

and with better accuracy than that of transthoracic echocardiography.5 However, 
MDCT findings of LVOT pseudoaneurysm have not, to our knowledge, been re-
ported heretofore in the medical literature. We present our MDCT findings of LVOT 
pseudoaneurysm, drawn from our studies of patients in a 1,500-bed tertiary- referral 
medical center. Clinical implications of the imaging results will also be discussed.

Patients and Methods

Patient Enrollment
We first reviewed all cardiac computed tomographic (CT) images of patients who had 
undergone aortic valve replacement from January 2005 through December 2008 in 
the cardiovascular center of our 1,500-bed hospital. We then performed MDCT in 
the patients who had prosthetic valve disorders (suspected or actual) or coronary artery 
disease. The study overlapped with a related investigation and was performed by vir-
tue of a waiver from the hospital’s institutional review board. Written informed con-
sent for MDCT scanning was obtained from all of the patients.

Characteristics of the Patients
We recorded each patient’s age, sex, clinical history, symptoms upon presentation, ini-
tial indication for valve replacement, surgical procedure, echocardiographic record, time 
interval between valve replacement and MDCT scan, and current clinical condition.
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Imaging Protocol and Interpretation
The MDCT studies were performed by using a Bril-
liance CT 40-channel system (Koninklijke Philips Elec-
tronics N.V.; Best, The Netherlands).5 The tube voltage 
was 120 kV, the effective tube current was 400 to 950 
mA per section in accordance with each patient’s body 
weight, the pitch was 0.2, and the rotation time was 
0.42 sec.5 In addition, electrocardiographic gating was 
applied in a craniocaudal direction from the carina to 
the lower border of the heart. Online electrocardiogra-
phy-based dose modulation was not used, because the 
integrity of systolic-phase images (crucial in the evalu-
ation of prosthetic valve motion) could have been im-
paired. The CT protocol was the same as that used for 
the “ischemic heart routine” described elsewhere.10

 Every patient whose heart rate was faster than 60 
beats/min was given a 10- to 40-mg oral dose of pro-
pranolol 1 hour before MDCT. A 20G intravenous 
catheter was placed in each patient’s right antecubital 
vein, and 100 mL of iohexol was injected at a flow rate 
in accordance with the “contrast-covering time” con-
cept.11 (This concept has proved to be useful in eval-
uating intracardiac prosthetic devices12 in patients of 
different body weights.11,13) A 30-mL saline bolus was 
then administered at the same f low rate. In order to 
synchronize the imaging with the injection of the con-
trast agent, we used a bolus-tracking technique with a 
threshold of 150 Hounsfield Units and a region of inter-
est in the ascending aorta. Two senior technologists per-
formed the MDCT studies. Images were reconstructed 
from 0 to 90% of the R–R interval, at 10% intervals.
 A cardiac radiologist (I.-C. T.) who was experienced in 
intracardiac prosthetic-device evaluation used a dedicat-

ed Extended Brilliance Workspace workstation (Philips) 
to interpret the MDCT data. The 10-phase images were 
loaded into cine-viewer software in order to evaluate val-
vular motion in various planes. For the detection of loose 
sutures, pannus, or pseudoaneurysm, special attention 
was given to the relationship between the sewing ring 
and the surrounding valvular annulus. Pseudoaneurysm 
was defined as a narrow-necked, wide-based cavity that 
surrounded the prosthetic valve.5

 When a patient had a pseudoaneurysm, we reviewed 
the suturing technique by referring to the surgeon’s 
notes and confirmed the method upon MDCT. We 
recorded the pseudoaneurysm’s size, neck diameter, 
thrombotic status, and location in reference to the anat-
omy of the sinus of Valsalva.

Results

Twenty-one patients who had undergone aortic valve 
replacement during the 4-year study period were ini-
tially eligible for MDCT. A patient was excluded due 
to severe beam- hardening artifact.5 The remaining 20 
patients included 2 with tissue valves and 18 with me-
chanical valves.
 Of the 20 patients, 13 had no valvular abnormalities. 
In the remaining 7 patients, we found 2 pannus for-
mations with valvular dysfunction and 1 without dys-
function, 1 instance of suture dehiscence, and 3 LVOT 
pseudoaneurysms (Figs. 1, 2, and 3). Table I shows the 
characteristics of the 3 patients with LVOT pseudo-
aneurysm.
 All 3 patients were experiencing nonspecific or atyp-
ical chest pain. Patients 1 and 3 were examined several 

Fig. 1  Patient 1. A) Cardiac multidetector-row computed tomography (MDCT) (coronal image) shows a 2.8-mm neck (arrowhead) on 
the noncoronary side of the left ventricular outflow tract (LVOT), just below the sewing ring of the prosthetic aortic valve. The neck 
enters a small pseudoaneurysm (asterisk) that surrounds the ascending aorta (AAo). B) In short-axis view, MDCT shows the pseudo-
aneurysm (asterisk) on the noncoronary side of the aortic root, with folds inside (arrowheads). C) Echocardiographic short-axis view. 
The pseudoaneurysm was initially not diagnosed upon echocardiography. Review revealed the pseudoaneurysm (asterisk) as a hyper-
echogenic focus on the noncoronary side of the aortic root, mimicking a normal noncoronary cusp. The hyperechogenicity (arrowhead) 
is considered to be related to the folds inside the pseudoaneurysm. The appearance of the pseudoaneurysm is similar to the right (R) 
and left (L) coronary cusps.

LM = left main coronary artery

Real-time motion image is available at www.texasheart.org/journal.
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years after their aortic valve replacements; their pseu-
doaneurysms were not large (dimensions, 25  21  

10 mm3 and 15  15  10 mm3, respectively). Patient 2 
was examined 1 year after valve replacement; his pseu-
doaneurysm was large (dimensions, 77  73  50 mm3).
 Each pseudoaneurysmal neck was located just below 
the sewing ring of the prosthetic valve. The necks were 
all of small diameter (range, 1.7–2.8 mm). Each pseu-
doaneurysm projected away from the LVOT and extend-
ed to the ascending aorta or aortic root. The thrombotic 
status of each pseudoaneurysm differed from the rest: 
no thrombus (Fig. 1), partial thrombus (Fig. 2), and 
total thrombus with rim calcification (Fig. 3).
 Patient 1 had undergone transthoracic echocardiog-
raphy 1 month before her MDCT examination; how-
ever, the pseudoaneurysm had not been detected then.

Discussion

Pseudoaneurysm is a common postoperative disorder 
after prosthetic aortic valve replacement. However, only 
a few investigators have reported the condition.7-9 The 
limited diagnostic ability of echocardiography, in the 
presence of vague symptoms, might underlie the sparse 
reporting in the medical literature. Our patients’ non-
specific symptoms mimicked those of coronary artery 
disease (which was later excluded upon MDCT), and 
the pseudoaneurysms were found incidentally.
 The development of pseudoaneurysms after aortic 
valve replacement is attributed to suturing technique.7,14 
When a tight suture tears the LVOT wall, the high-
velocity blood f low in the LVOT enters the tear and 
forms a pseudoaneurysm. If the tearing is severe, suture 
dehiscence and paravalvular leakage can occur. The 
use of pledgets can avert loosened sutures and para-
valvular leakage by dispersing the pressure and patching 
the suture tear.15 However, our patients 1 and 2 under-
went pledgeting and still developed pseudoaneurysms, 
suggesting that pledgeting ameliorates but does not 
completely prevent tearing.
 Barbetseas and colleagues7 used echocardiography to 
evaluate pseudoaneurysm formation after aortic valve 
replacement. The pseudoaneurysms in their patients 
were all larger than 5 cm in diameter. Our patients’ le-
sions were 2.8 cm or smaller in diameter. Echocardiog-
raphy failed to detect one of these (Fig. 1). We believe 
that the size differential between the lesions in the 2 
studies verifies the high spatial resolution of MDCT in 
comparison with that of echocardiography.
 Miller and Dinsmore8 used angiography to evalu-
ate abscess formation after aortic valve replacement. 
Lesion location and distribution were similar to those 
in our study. However, because of the inherently limit-
ed 2- dimensional projection of angiography, the entry 
points (the pseudoaneurysmal necks) could be seen 
only during surgical exploration.8 Unlike angiography, 
MDCT is a noninvasive, volumetric, cross-sectional im-
aging method that is unhampered by superimposition.

Fig. 2  Patient 2. Cardiac multidetector-row computed tomogra-
phy (coronal image) shows a 2.6-mm neck (arrowhead) on the 
noncoronary side of the left ventricular outflow tract (LVOT), just 
below the sewing ring of the prosthetic aortic valve. The neck 
enters a large pseudoaneurysm (asterisks), and thrombus (white 
asterisk) surrounds the ascending aorta (AAo).

C = Cabrol shunt; LV = left ventricle

Real-time motion image is available at www.texasheart.org/
journal.

Fig. 3  Patient 3. Cardiac multidetector-row computed tomog-
raphy (coronal image) shows a 1.7-mm neck (arrowhead) on the 
left coronary side of the left ventricular outflow tract (LVOT), just 
below the sewing ring of the prosthetic aortic valve. The neck 
enters a small, thrombotic, peripherally calcified pseudoaneu-
rysm (asterisk) that surrounds the aortic root.

AAo = ascending aorta; LM = left main coronary artery; LV = left 
ventricle

Real-time motion image is available at www.texasheart.org/
journal.
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 The patients who were studied by Barbetseas and 
colleagues7 underwent surgery due to the large size of 
the pseudoaneurysms. In patients who have not under-
gone surgery, pseudoaneurysms in the LVOT can re-
sult from infection.16 Indeed, in Miller and Dinsmore’s 
series,8 surgery was indicated for this reason, whereas 
our patients exhibited no infection. Patients 1 and 3 re-
ceived no specific treatment, and patient 2 declined re-
operation. The natural history of the small, uninfected 
lesions in our patients 1 and 3 is unclear. All 3 patients 
have been in stable condition since the MDCT exami-
nation.
 It is noteworthy that our patients’ pseudoaneurysms 
were, in turn, not thrombotic, partially thrombotic, and 
completely thrombotic—indicating that pseudoaneu-
rysms may spontaneously develop thrombosis whether 
flow is turbulent or slow. In accordance with previous 
reports and ours, pseudoaneurysms can be infected, sta-
ble, or thrombotic. We recommend that the prevalence 
and clinical implications of these last be investigated via 
future cohort studies.

Limitations of the Study
Our study was limited by several factors. The number 
of patients was small. In order to enroll more patients 
than were yielded by our 4-year experience in a single 
center, a multicenter or nationwide study should be un-
dertaken. We wish to publicize our f indings in hopes 
of inspiring such larger studies. Next, the retrospective 
aspect of our study may have hampered us by impos-
ing bias in the selection of patients who were to under-
go MDCT. However, in our hospital, MDCT is the 
1st-line method for detecting prosthetic valve disorders, 
and we consider any bias to be negligible. Finally, there 
was no surgical confirmation of the findings. Regard-
less, the accuracy of MDCT in evaluating prosthetic 
valve disorders has been reported,5 and surgical explo-
ration is not considered necessary in patients who ex-
perience only vague symptoms.

Conclusion
To our knowledge, this is the 1st report of the use of 
MDCT to detect LVOT pseudoaneurysms in patients 

TABLE I. Characteristics of Patients in Whom LVOT Pseudoaneurysms Formed after Prosthetic Aortic Valve 
Replacement

 Variable Patient 1 Patient 2 Patient 3

Age, yr 78 23  76

Sex Female Male Male

Indication for valve replacement Aortic stenosis Marfan syndrome Rheumatic
  with ascending aorta heart disease
  dilation and aortic with aortic
  regurgitation regurgitation

Surgical procedure Mechanical aortic Ascending aorta Tissue aortic
 valve replacement replacement with valve replacement
  mechanical aortic
  valve replacement

Suture technique Horizontal mattress Horizontal mattress Simple interrupted
 sutures with pledgets sutures with pledgets sutures without
    pledgets

Transthoracic echocardiography Yes No  No

Indications for MDCT Vague chest discomfort; Atypical chest pain; Atypical chest pain;
 CAD suspected CAD suspected CAD suspected

Time between aortic valve 13 1  11
replacement and MDCT, yr

Location of pseudoaneurysm Noncoronary side Noncoronary side Left coronary side
in LVOT

Thrombosis None Partial Total

Neck diameter, mm 2.8 2.6  1.7

Size of pseudoaneurysm, mm3 25 × 21 × 10 77 × 73 × 50 15 × 15 × 10

Treatment None specific Patient refused None specific
  reoperation

Current condition, after MDCT Stable for 18 months Stable for 10 months Stable for 18 months

CAD = coronary artery disease; LVOT = left ventricular outflow tract; MDCT = multidetector-row computed tomography
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who have undergone aortic valve replacement with pros-
thetic valves. The high spatial resolution of MDCT can 
clearly reveal the details of paravalvular structures with-
out hindrance from acoustic shadowing or the limited 
acoustic window and spatial resolution of echocardiog-
raphy. Even small and totally thrombotic pseudoaneu-
rysms can be evaluated well. In our study, the sizes of 
the pseudoaneurysms and the locations of their necks 
were readily detected upon MDCT. Further studies in 
larger cohorts of patients are warranted.
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