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Summary

Introduction: Vascular complications of infective endocarditis are frequent and severe. The aim of 
this study was to clarify the epidemiological, clinical and prognostic characteristics of these vascular 
damages and determine their associated factors.

Patients and methods: We performed a descriptive cross-sectional study from 1 January 2013 to 
31 December 2016 on patients admitted to the cardiology department of Yalgado Ouedraogo teaching 
Hospital for infective endocarditis and vascular complications recorded. The diagnosis of infective 
endocarditis was established on the basis of modifi ed Dukef.

Results: We recorded a total of 44 infective endocarditis. Vascular complications were found in 10 
cases (22.7%) including 6 women and 4 men. The average age of patients was 36.7 years with extremes 
of 23 and 74 years. In total, seventeen vascular complications were recorded. They were dominated by 
neurological (7 cases) and acute limb ischemia (4 cases). The average time between the installation of 
the fever and the occurrence of vascular complications was 41.6 ± 6.5 days. Factors associated with 
embolization were reaching the mitral valve (RR = 2.5, p = 0.047), infection by Staphylococcus aureus (RR 
= 1.8, p = 0.022), the size of the upper vegetation 10 mm (RR = 1.8, p = 0.046), the mobility of the vegetation 
(RR = 1.5, p = 0.048) and late turning on appropriate antibiotics (dual antibiotic beyond 2 weeks after the 
start of fever) (RR = 1.4; p = 0.038). Mortality was heavy (60%) and neurological involvement was a poor 
prognostic factor.

Conclusion: Vascular complications are frequent in infective endocarditis and are dominated by 
neurovascular damage. The factors associated with these complications are related to the characteristics 
of endocarditis. Neurological involvement is a poor prognostic factor.
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Introduction

Vascular complication during infectious endocarditis is 
defi ned by the occurrence of embolic and / or haemorrhagic 
attacks during infectious endocarditis. They are frequent, with 
poor prognosis [1]. The primum movens in these alterations 
remain vegetation, which is a septic emboli. The prevalence 
of these complications is poorly known. They aggravate the 
mortality which is already raised at 16% [2], and 37% at 
one year [3]. The purpose of this work was to describe the 
epidemiological, clinical, and prognostic features of vascular 
complications during infectious endocarditis and to determine 
the factors associated with these complications

Patients and methods

We conducted a descriptive cross-sectional study from 
January 1, 2013 to December 31, 2016 including patients 
admitted to the cardiology department of Yalgado Ouédraogo 
University Hospital for infectious endocarditis. 

Diagnosis of endocarditis was based on modifi ed Duke criteria 
[4]. Patients who had one or more vascular complications were 
then selected excluding those who were in atrial fi brillation 
and those who were on anticoagulant therapy. Studied 
parameters were socio-demographic, (age, sex, occupation, 
level of study, geographical origin and socio-economic level), 
clinical (date of onset of fever, treatment already administered, 
door of entry, arterial pressure, cardiac frequency, respiratory 
frequency, neurological defi cit, sign of acute limb ischemia, 
mesenteric ischemia, splenic involvement, visual disturbance 
and arteriovenous fi stula), bacteriological (blood cultures), 
electrocardiographic (arrhythmias, ST elevated segment acute 
coronary syndrome) and echocardiography (vegetations’ 
study, study of endocardial damage). Other examinations were 
performed according to the vascular complications: cerebral 
CT, arterial Doppler ultrasound, pulmonary angioscan and 
ocular arteriography. 

The following complications were investigated: 
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neurovascular, arterial limb, myocardial infarction, 
arteriovenous fi stula, renal and splenic infarction, mesenteric 
ischemia, and septic pulmonary embolism.

We have empirically assumed that contemporary 
ischemic events of endocarditis were of septic embolic origin 
(endocarditis-related).

The diagnostic criteria for complications were as follow:

- For acute coronary syndrome, it was angina chest pain, 
ST segment elevation in at least two contiguous leads 
of the same coronary territory, and troponin increase.

- For acute limb ischemia, the diagnostic criteria were 
clinical semiology of acute limb ischemia and arterial 
Doppler discontinuation or alteration of fl ow.

- For acute septic pulmonary embolism: symptoms of 
pulmonary embolism with in the pulmonary angio-CT, 
the detection of an embolus in the arterial pulmonary 
tree.

- Renal and splenic infarction was retained on the basis of 
abdominal CT fi ndings.

- The neurovascular complications were sought after on 
clinical examination but especially on cerebral CT 
(ischemic infarction, haemorrhage, aneurysms and 
abscess).

Results

General data

During the study period, we included 44 cases of infectious 
endocarditis, of which 10 had at least one vascular complication. 
The frequency of these complications was thus of 22.7%. The 
mean age was 38.7 ± 5.8 years (18 and 74 years) and the sex 
ratio was 0.76. The socio-economic level was low in more than 
two-thirds of the cases (86.4). The remaining patients had an 
average socio-economic level (13.6%). More than half of the 
patients lived in suburban areas (77.3%). HIV infection was 
found in 2 cases, sickle cell disease in 3 cases and diabetes and 
chronic obstructive pulmonary disease in 1 case respectively. 

Endocarditis characteristics

Subacute endocarditis occurred in 88.6% of cases and 
acute in other cases. The entryway was dominated by the 
dental (41%) and cutaneous (20.4%) pathways. No gateway 
could be demonstrated in 20.4% of cases. (Figure 1). shows 
the distribution of the entrance doors. Only 4 of patients were 
known as suffering from heart disease. Echocardiographic 
examination found as underlying heart disease a rheumatic 
valvular heart disease in the majority of cases (70.4%), 
valvular prosthesis and dilated cardiomyopathy in 9.1% of 
cases respectively, and peripartum cardiomyopathy in 4.5 %. 

Vegetations were found in all cases. They sat on the mitral 
valve in 58.6% of cases, the aorta in 25% of cases, the tricuspid 
in 18.2% of cases and the pulmonary in 9.1% of cases. Multiple 
locations were found in 9.1% of cases. Vegetations were mobile 

in 27.3% of cases. The average of the largest diameter of the 
vegetations was 6.4 ± 4.1 mm (extremes of 1.6 and 22 mm). A 
diameter greater than 10 mm was found in 13 patients (29.5%). 
Valvular insuffi ciency was found in all patients. The associated 
lesions were divided into mitral perforations (3 cases), cord 
rupture (2 cases), aortic abscess and aortopulmonary fi stula in 
1 case respectively.

Blood cultures were positive in 45.4% of cases. The 
identifi ed organisms were Staphylococcus aureus (9 cases), 
Streptococcus a-viridans (5 cases), Staphylococcus sp (3 cases) and 
Citobacter spp (3 cases).

Treatment consisted of a double probabilistic antibiotic 
therapy and secondarily rehabilitated according to blood 
cultures data. No surgery was performed.

Vascular complications

Vascular complications were found in 10 patients, a 
frequency of 22.7%. The mean age of patients with a vascular 
complication was 36.7 ± 5.7 years (range, 23 to 74 years) and 
sex ratio was 0.6. The number of vascular complications was 
1 in 4 patients, 2 in 5 patients and 3 in 1 patient (a total of 17 
vascular complications).

Patients’ characteristics: They were all low socioeconomic 
level. The infectious syndrome was found in all patients. Global 
heart failure was found in 3 patients. All patients received 
antibiotic treatment (10 cases, 8 oral and 2 parenteral), 10 
antimalarials (5 parenteral and 5 enteral), and 4 patients treated 
with Nonsteroidal anti-infl ammatory drugs (oral). Vascular 
complication was the circumstance of diagnosis of endocarditis 
in 3 cases. Hemiplegia was found in 5 cases, aphasia in 2 cases, 
pulse abolition in 3 cases, Durozier’s femoris murmur in 1 case, 
surgical abdomen in 2 cases, acute blindness in 1 case, and 
thoracic pain in 3 cases. 

Types of vascular complications: 

• Cerebrovascular complications

They were found in 7 cases. The clinical signs besides the 
infectious syndrome were dominated by the motor defi cit (5 
cases) the speech disorder (1 case) and the coma (1 case). It 
showed ischemic stroke in 6 cases and haemorrhagic stroke 
in 1 case.

40

20.4

13.2

4.4

20.4

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

Dental Skin venous route Urogenital None

Figure 1: Distribution of the entry door of 44 cases of infectious endocarditis.
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• The acute ischemic limb

It was found in 4 cases. The symptomatology was typical 
with acute pain, absence of pulse, coldness of the limb, paleness 
and functional impotence in 2 cases. In the other two cases, 
there were no signs. Arterial Doppler ultrasonography found 
partial thrombosis of the left popliteus in 2 cases, complete 
thrombosis of the posterior tibialis in 1 case, and partial iliac 
thrombosis in 1 case.

• Splenic infarction

It was objectifi ed in 2 cases. The clinical manifestation was 
left fl ank pain in all cases. The diagnosis was confi rmed on the 
abdominal CT scan.

• Arteriovenous fi stula

It was highlighted in 1 case. The clinical symptomatology 
was a continuous murmur simulating an arterial duct 
persistence. Cardiac echography and Doppler found an aortic 
defect with a pulmonary artery aortic shunt just upstream of 
the aortic root (Figure 2).

• Retinal thrombosis

Found in one case, it was a sudden loss of contemporary 
visual acuity of endocarditis; retinal arteriography showed 
thrombosis of the central artery of the retina (Figure 3).

• Pulmonary embolism

The clinical signs were dominated by dyspnea, cough and 
haemoptysis. The diagnosis was confi rmed by thoracic CT 
angiography, which revealed proximal thrombosis of the right 
pulmonary artery. It was found in 1 case

• Myocardial infarction

This was a clinical picture of persistent chest pain with ST 
segment elevation in ECG and in biology a signifi cant increase 
in markers of myocardial necrosis. It has been highlighted in a 
subject of 18 years. 

Endocarditis embolization factors: In multivariate analysis, 
factors associated with embolization were mitral valve disease 
(RR = 2.5, p = 0.047), Staphylococcus aureus infection (RR = 1.8, 
p = 0.022), vegetation greater than 10 mm (RR = 1.8, p = 0.046), 
vegetative mobility (RR = 1.5, p = 0.048) and late application 
with adequate antibiotics (double antibiotic therapy beyond 2 
weeks after the onset of fever) (RR = 1.4, p = 0.038).

Treatment: It consisted essentially of antibiotic initially 
probabilistic and secondarily adapted to the antibiogram 
as appropriate. No instrumental or surgical treatment was 
performed.

Evolution: The evolution was marked by the occurrence of 
6 deaths (60%). The causes of death were stroke, myocardial 
infarction, and pulmonary embolism. The deaths were directly 
related to the vascular complication.

Discussion 

This work has some limitations, especially the small size 
of the sample which does not allow to generalize our results 
because of the statistical weakness. We considered only 
symptomatic forms; this may underestimate the frequency of 
vascular complications. Nevertheless, this work has the merit 
of being one of the few in Black Africa to dwell on the vascular 
complications of endocarditis and to determine the associated 
factors. It shows that vascular complications are numerous 
during endocarditis (22.7%). The actual frequency of these 
vascular complications is however diffi cult to specify because 
many of them are asymptomatic and others only objectifi ed in 
post mortem. In addition, the asymptomatic forms would reach 
20% of the report of certain authors [5]. Nevertheless, in both 
African and European studies, these complications reach 13% 
to 49% [6]. Vascular complication is sometimes indicative of 
infectious endocarditis. In our study, 3 cases were recorded. All 
authors agree on the early occurrence of these complications 
and their revealing character [7,8]. In the Zarzur study [7], 
more than half of the complications (54%) occurred before the 
end of the second week of antibiotic therapy.

- The neurological complications are the most frequent 
vascular complications of infectious endocarditis with 
a frequency of 10 to 40% according to the studies [9]. 
They were also the most frequent in our study with a 
similar frequency (41.2%). It is essentially ischemic in 
the majority of cases.

- Arterial involvement of the lower limbs rank second 
(23.5%). after the neurological attacks. They occurred 
in our study as acute limb ischemia. Their frequency 
varies from 20 to 30% in the literature [10]. It most 
often affects the lower limbs [7].

Figure 2: Transthoracic echocardiogram, transaortic short axis showing aorto-
pulmonary fi stula (two-dimensional at left and continuous Doppler at right showing 
aortopulmonary fi stula fl ow).

Figure 3: Ocular angiography showing evidence of central retinal artery occlusion 
in a young patient with infectious endocarditis.
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- Coronary complications are very rare. But necropsy 
studies show that their frequency reaches 60% [11]. The 
clinical presentation is a myocardial infarction as it was 
in our study. Its management is diffi cult and delicate 
due to hemodynamic disturbances and septic state [12].

- Splenic infarction is a frequent complication of infective 
endocarditis of the left heart. Its frequency reaches 
40%. In our study, it was found in 1 case.

- Septic pulmonary embolism is frequent in endocarditis 
of the right heart especially when the vegetation sits on 
the tricuspid valve. The clinical presentation is febrile 
chest pain with pneumonitis. The diagnosis is made 
at thoracic angioTDM. The prognosis depends on the 
virulence of the germ and its sensitivity to antibiotics 
[13].

The factors associated with septic embolizations are 
variously appreciated in the literature. Thuny F et al. in their 
study identifi ed size (greater than 10 mm), mobility, and mitral 
seat as factors associated with septic embolization [14]. For 
Sonneville R et al. Staphylococcal infection is an embolization 
factor [15,16]. All these factors were found in our study but also 
the adequate late management.

Conclusion

This work shows that vascular complications are common 
during infectious endocarditis. These complications are 
mainly dominated by the neurological complications of which 
ischemic stroke is the most common. Factors associated with 
these vascular complications are mitral valve involvement, 
Staphylococcal infection, vegetation size greater than 10 mm, 
vegetative mobility and late initiation with adequate antibiotics 
(dual antibiotic therapy beyond 2 weeks after the onset of fever). 
The prognosis of these endocarditis complicated by arterial 
embolisms is reserved (60% mortality) and the neurological 
involvement is a factor of poor prognosis.

These fi ndings challenge medical staff and policymakers 
in the urgency of preventing infectious endocarditis, creating 
centers of competence and raising awareness among the 
population for faster consultation in a health center.
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