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Abstract: Infective endocarditis (IE) is a severe, life-threatening disease of the 

endocardial surface, most often caused by bacterial infection. Despite advances 

in diagnostic and therapeutic strategies, IE continues to be associated with high 

morbidity and mortality, largely due to its heterogeneous clinical presentation 

and the destructive cardiac complications it may cause. Echocardiography, 

whether transthoracic (TTE) or transesophageal (TEE), remains the cornerstone 

imaging modality for diagnosis, guiding therapeutic decisions, and monitoring 

disease progression. It is particularly crucial for the detection of perivalvular and 

valvular complications, which significantly influence prognosis. In this context, 

we conducted a clinical study at the University Hospital Souss Massa in Agadir. 

The primary objective of this study was to characterize the echocardiographic 

perivalvular involvement in infective endocarditis, with particular emphasis on 

the frequency of destructive complications—including abscesses, 

pseudoaneurysms, new partial prosthetic valve dehiscence, and fistulas—and to 

assess their detection using transthoracic (TTE) and transesophageal 

echocardiography (TEE). Secondary objectives included comparing our local 

data with those in the international literature, in order to place our experience in 

the global context and draw clinical implications.  

Keywords: Echocardiography, Perivalvular, Infective Endocarditis, Abscesses, 

Pseudoaneurysms, Prosthetic Valve Dehiscence, Fistulas, Diagnostic, Prognosis. 
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INTRODUCTION 
Infective endocarditis (IE) is a severe infection 

of the endocardial surface, most often caused by bacteria, 

and remains a condition associated with considerable 

morbidity and mortality despite advances in diagnostic 

and therapeutic strategies. The estimated annual 

incidence ranges from 3 to 10 cases per 100,000 

inhabitants in industrialized countries, and the mortality 

rate remains between 15–30% even with optimal care [1, 

2]. The clinical presentation is heterogeneous, often 

delaying diagnosis, and the disease is frequently 

complicated by destructive valvular or perivalvular 

lesions. 

 

Perivalvular extension represents one of the 

most severe complications of IE, encompassing abscess 

formation, pseudoaneurysms, fistulas, and new 

prosthetic valve dehiscence. These lesions significantly 

worsen prognosis, being associated with higher rates of 

heart failure, conduction disturbances, and urgent 

surgical indication [3, 4]. Early detection is therefore 

crucial for management and surgical planning. 

 

Echocardiography plays a central role in the 

diagnosis and management of IE. Transthoracic 

echocardiography (TTE) is the first-line imaging 

modality, widely available, non-invasive, and essential 

for the initial assessment of suspected cases. 

Transesophageal echocardiography (TEE), with its 

higher resolution and proximity to cardiac structures, is 

a complementary technique that provides additional 

accuracy in complex situations, such as the perivalvular 

extension, or inconclusive TTE findings. Together, TTE 

and TEE represent the cornerstone of diagnostic 

imaging, guiding therapeutic decisions and monitoring 

disease progression [4, 5]. 

 

In this context, the present study was conducted 

at the University Hospital Souss Massa in Agadir, 

Morocco. Its primary aim was to characterize 

echocardiographic perivalvular involvement in patients 

with IE, with a particular focus on the prevalence of 

destructive lesions such as abscesses, pseudoaneurysms, 

new prosthetic valve dehiscence, and fistulas, and to 

evaluate their detection by TTE and TEE. Secondary 

objectives included comparing these findings with the 
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international literature to situate our experience within 

the global context. 

 

MATERIALS AND METHODS 
We included 26 patients aged 16 years or older 

with a definite or possible diagnosis of infective 

endocarditis (IE) according to the modified Duke 

criteria, who had undergone transthoracic and/or 

transesophageal echocardiography during their 

management. Exclusion criteria comprised patients 

younger than 16 years, those for whom the diagnosis was 

excluded based on the same criteria, and cases with 

incomplete medical records that prevented reliable data 

collection. 

RESULTS 
Among the 26 patients included in the study, 

echocardiographic evaluation, performed systematically 

with transthoracic and, when necessary, transesophageal 

imaging, demonstrated evidence of perivalvular 

extension in several cases. The most frequently 

encountered lesions consisted of perivalvular abscesses, 

which were identified in two patients, representing 7.7% 

of the study population. In addition, a periprosthetic 

abscess was observed in one patient (3.8%). All of these 

abscesses were located predominantly at the level of the 

aortic annulus, which was the main site of extension in 

our series. 

 

 
Figure 1: Mid-esophageal long-axis view showing a circumferential peri-aortic abscess in a patient with a bileaflet 

mechanical prosthesis in the aortic position (TEE) 

 

 
Figure 2: Mid-esophageal long-axis view focused on the native aortic valve, demonstrating an aortic annular 

abscess adjacent to the left coronary cusp (TEE) 
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Figure 3: Parasternal short-axis view at the aortic valve level, demonstrating an aortic periprosthetic abscess 

measuring 10.3 × 13 mm (TTE) 

 

In addition, prosthetic valve dehiscence was documented in one patient, highlighting the destructive potential of 

infective endocarditis on prosthetic material. 

 

 
Figure 4: Mid-esophageal long-axis view focused on the aortic valve, showing dehiscence of a bileaflet mechanical 

prosthesis in the aortic position (TEE). 

 

Rare but severe complications were also 

detected. One patient developed an aorto–right atrial 

fistula, while another presented with an aortic root 

pseudoaneurysm involving the sinus portion of the 

ascending aorta, revealed in the context of severe aortic 

regurgitation during infective endocarditis of the aortic 

valve. 
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Figure 5: Mid-esophageal aortic valve short axis view, demonstrating an aorto–right atrial fistula secondary to 

infective endocarditis (TEE). 

 

Overall, perivalvular extension was 

documented in 6 out of 26 patients (23%), underscoring 

the major role of echocardiography—particularly 

transesophageal echocardiography—in detecting these 

life-threatening complications. These findings are 

summarized in Table 1. 

 

Table 1: Perivalvular Extension in Infective Endocarditis 

Type of Perivalvular Complication Number of Cases 

Perivalvular abscess 2 

Periprosthetic abscess 1 

Prosthetic valve dehiscence 1 

Aorto-right atrial fistula 1 

Aortic root pseudoaneurysm 1 

 

DISCUSSION 
Perivalvular extension of infection (PVEI) is a 

serious complication of bacterial endocarditis and is well 

recognized to cast a shadow over prognosis [6]. It reflects 

locally uncontrolled infection and should be suspected in 

patients with persistent bacteremia, recurrent emboli, 

new conduction abnormalities, or hemodynamic 

compromise despite appropriate antimicrobial therapy 

[7]. The main manifestations are abscesses, 

pseudoaneurysms, prosthetic valve dehiscence, and 

intracardiac fistulas [8]. 

 

Echocardiography remains the cornerstone of 

diagnosis. Since the introduction of transesophageal 

echocardiography (TEE), recognition of periannular 

complications has improved considerably [6]. Compared 

with transthoracic echocardiography (TTE), TEE has 

superior sensitivity and is particularly valuable in 

prosthetic valve endocarditis where artifacts compromise 

TTE assessment [8, 9]. Abscesses typically appear as 

nonhomogeneous perivalvular thickening, 

pseudoaneurysms as pulsatile echo-free cavities 

communicating with the lumen, and fistulas as abnormal 

color Doppler connections between adjacent cavities [8-

10]. These echocardiographic features are crucial for 

timely surgical referral. 

 

In our study, perivalvular extension was 

documented in 23% of patients. The most frequent 

lesions were perivalvular abscesses, identified in two 

patients (7.7%), and one periprosthetic abscess (3.8%), 

all located predominantly at the level of the aortic 

annulus. Prosthetic valve dehiscence was observed in 

one patient and also involved the aortic valve, 

highlighting the destructive potential of infective 

endocarditis on prosthetic material. In addition, one 

patient developed an aorto–right atrial fistula, and 
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another presented with an aortic root pseudoaneurysm of 

the sinus portion of the ascending aorta. Taken together, 

these findings demonstrate that all perivalvular lesions in 

our study affected the aortic valve, supporting the well-

established observation that aortic valve endocarditis is 

most frequently associated with periannular 

complications. 

 

These results are consistent with the literature. 

The incidence of perivalvular extension ranges from 

10% to 30% in native valve endocarditis, with higher 

incidences in prosthetic valve cases [11]. Perivalvular 

complications and abscesses occur more frequently in 

the aortic than in the mitral position and are particularly 

common in bicuspid aortic valves compared with 

tricuspid ones [12]. In aortic valve endocarditis, 

extension most often involves the mitral-aortic 

intervalvular fibrosa [13], whereas in mitral IE, 

abscesses tend to be posterior or lateral. Our findings also 

mirror Moroccan experiences: Harrak et al., at CHU Ibn 

Sina, Rabat, reported periannular abscesses mainly at the 

aortic annulus, and at CHU Tangier, the frequency was 

11.3% [14, 15]. On a larger scale, the EURO-ENDO 

registry reported abscesses and pseudoaneurysms in 

13.9% of cases, and the ICE-PCS study confirmed 

14.4%, both noting a higher mortality in this subgroup 

[16-2]. 

 

Prosthetic valve involvement deserves 

particular attention. In our study, one case of prosthetic 

dehiscence was observed in the aortic position. This is 

consistent with Tangier data reporting 4.9%, and with 

international registries showing that prosthetic valve 

endocarditis accounted for 30.1% of EURO-ENDO 

cases, while ICE-PCS found dehiscence or new 

paravalvular regurgitation in 34.1% [15-2]. These 

complications are strongly associated with poor 

outcomes and often mandate urgent surgery. 

 

Finally, although echocardiography remains the 

first-line modality, complementary imaging may be 

required. TOE is recommended in a wide range of 

scenarios due to the limitations of TTE in detecting 

periannular complications, small vegetations, and 

prosthetic valve involvement [4]. Cardiac CT is more 

accurate than TEE for diagnosing perivalvular and 

periprosthetic complications such as abscesses, 

pseudoaneurysms, and fistulas, and is recommended in 

both NVE and PVE if TOE is inconclusive or not feasible 

[4]. PET/CT may also provide additional value in PVE. 

In cases of uncontrolled infection with evidence of 

progression on follow-up imaging, urgent surgery within 

3–5 days is indicated [17-20], while conservative 

management may be considered only in exceptional 

cases with stable clinical status. 

 

CONCLUSION 
Perivalvular extension is a severe and 

prognostically unfavorable complication of infective 

endocarditis, most often associated with aortic valve 

involvement. In our series, all perivalvular lesions—

including abscesses, prosthetic dehiscence, 

pseudoaneurysm, and fistula—were located at the aortic 

annulus, confirming its particular vulnerability. 

Echocardiography, and especially transesophageal 

echocardiography, proved indispensable for the early 

detection of these life-threatening complications and for 

guiding timely surgical decisions. Our findings highlight 

the critical role of echocardiography in the management 

of infective endocarditis and underscore the importance 

of integrating advanced imaging modalities when the 

diagnosis remains uncertain. 
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