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Abstract: Echocardiography is the main imaging technique in the diagnosis
of Infective Endocarditis (IE). In 85-90% of cases this diagnosis is based on
some echocardiographic criteria. Transthoracic echocardiography is an
inexpensive test, quickly accessible without side effects, which has become
the initial imaging technique of choice in the diagnosis of IE, as well as in
the assessment of complications and follow-up. Transesophageal
echocardiography also plays an important role in IE, increasing the
diagnostic accuracy to almost 90%, especially in complicated cases. The new
technologies implemented in the last decade have improved the assessment
of these patients. Among them, 3D echocardiography has proven to be useful
in the localization of periprosthetic leaks, valve perforations, fistulae as well
as in the extensions of aneurysms and abscesses. The increased availability
of echographs and the reduction in their size have led to perform hand-held
cardiac ultrasound not only by cardiologists, but also by intesivists,
anesthesiologists and internists among other specialties. This review is
intended to help the clinician to better understand the usefulness of
echocardiographic technique in the IE assessment and to review its new roles

Introduction

Infective Endocarditis (IE) is an infectious cardiac
disease with an incidence of 5-10 episodes per 100,000
people/year, being higher in the elderly (Tornos et al.,
2011). In those over 80 years old, the incidence is around
37 episodes per 100,000 peoples/year (Shah et al., 2020).
It presents a high in-hospital mortality, approximately
20-25%, without improvement in the recent decades
despite the evolution of medical and surgical management
(Tran et al., 2017; Khan et al., 2020).

The current profile of IE patients has been modified
due to social changes in developed countries in recent
years. Nowadays, the population has more longevity,
more comorbidity and in consequence a more frailty
people with higher risk to develop IE (Thuny et al., 2012).
Microorganisms have also changed in the last decades
(Martin-Davila et al., 2005). The greater number of
prosthetic valves, of intracardiac devices (pacemakers,
intracavitary defibrillators...), of hemodialysis patients
and risk factors, such as diabetes mellitus, have caused a
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with the evolution of technology.
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higher incidence of infections by more aggressive
microorganisms like Staphylococcus Aureus, that would
explain the non-decrease in mortality from this lethal
disease (Pant et al., 2015; Garcia-Granja et al., 2020).
Echocardiography is the main diagnostic tool in IE.
Transthoracic Echocardiography (TTE) is an inexpensive
test, quickly accessible without side effects, which has
become the initial imaging technique of choice in the
diagnosis of IE, as well as in the assessment of
complications and follow-up (Habib et al., 2010).
Transesophageal Echocardiography (TEE) also plays
an important role, increasing the diagnostic yield from
50-70% of TTE to almost 90% (Fernandez-Hidalgo and
Almirante, 2012). In addition, the new technologies
implemented in the last decade have improved the
assessment of these cases. Among them, 3D
echocardiography has proven to be useful in the
localization of periprosthetic leaks, valve perforations,
fistulae as well as in the extensions of aneurysms and
abscesses (Bhattacharyya et al., 2014). Furthermore,
the increased availability of echographs and the
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reduction in their size have led to perform hand-held
cardiac ultrasound not only by cardiologists, but also
by intesivists, anesthesiologists and internists among
other specialties.

This review is intended to help the clinician to better
understand the usefulness of echocardiographic technique
in the IE assessment and to review its new roles with the
evolution of technology.

Echocardiography in IE Diagnosis: How to
do it?

Echocardiography has a great importance for the 1E
diagnosis and also for the severity assessment of the
disease, providing prognostic data such as embolic risk
and the follow up evaluation of these patients (Afonso
et al., 2017). Both TTE and TEE should be performed
in a high-suspicious IE patient. TEE allows better
evaluation in several situations in which TTE has
limited sensitivity such as prosthetic valve IE, small
vegetations and in the presence of perivalvular abscess
(Erba et al., 2019).

Major and Minor Criteria and the Role of
Echocardiography

IE diagnosis is established by the modified Duke
criteria based on clinical, echocardiographic and
biomarker findings, as well as microbiological results
from blood cultures and serology tests (Li et al., 2000).
These criteria showed a sensitivity of 80%. In 2015, the
working group of the European Society of Cardiology
(ESC) proposed a modification of these criteria due to
technological advances in cardiac imaging tests in
order to increase the diagnostic sensitivity of the
classical Duke criteria especially in more complex

Table 1: Modified duke criteria for IE diagnosis

diagnostic cases. In 85-90% of cases the diagnosis of
IE is based on some echocardiographic criteria and
only about 10% of patients are diagnosed without any
imaging-reported lesion (Habib et al., 2010;
Evangelista and Gonzalez-Alujas, 2004; Sochowski and
Chan, 1993) (Table 1).

Echocardiography IE Lesions

IE produces some anatomical alterations which can be
visualized by echocardiographic studies and have
significant clinical implications for diagnosis and
prognosis. Those usually are divided in three groups
(Habib et al., 2010):

e Vegetation: Mass located in the low-pressure
chambers of the cardiac cavities at any point of the
endocardium, valvular and/or subvalvular apparatus

e Abscess formation: Perivalvular cavity mainly in
aortic valve or valvular prosthesis. Usually located
at the level of the aortic annulus and mitro-aortic
fibrous tissue

e Tissue destruction: Such as valve prolapse and
perforation, chordal rupture or valvular aneurysms

The major echocardiographic criteria from the
modified Duke criteria by ESC guidelines (Habib et al.,
2015) are the following (Table 1 and Fig. 1).

Vegetation

Intracardiac mass mainly lodged in low-pressure
chambers implanted in valves, subvalvular apparatus or
elsewhere in the endocardium and in prosthetic material
(intracardiac devices such as pacemakers, defibrillators,
septal defect closure devices, atrial appendage closure
devices...) (Fig. 2).

Major criteria
1. Blood culture positive for IE:

a. Typical microorganisms consistent with IE from two separate blood cultures: Streptococcus viridans, S. gallolyticus (S. bovis), HACEK group,
Staphylococcus aureus or community -acquired enterococci, in the absence of a primary focus.

b. Microorganisms consistent with IE from persistently positive blood cultures, defined as follows: At least two positive blood cultures of blood samples
drawn >12 h apart; or all the three or a majority of 4 separate cultures of blood (with first and last sample drawn at least 1 h apart).

c. Single positive blood culture for Coxiella burnettii or antiphase | IgG antibody titer > 1:800

N

. Positive cardiac imaging finding for IE:
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Echocardiography positive for IE (TEE recommended in patients with prosthetic valves, rated at least “possible IE” by clinical criteria, or complicated
IE (paravalvular abscess); TTE as first test in other patients), defined as follows: Oscillating intracardiac mass on valve or supporting structures, in
the path of regurgitant jet/Abscess/New partial dehiscence of prosthetic valve. New valvular regurgitation (worsening or changing).

. Abnormal activity around the prosthetic valve implant site detected by 18F-FDG PET/CT (only if the prosthesis has been implanted for more than 3

months) or SPECT/CT with isotope-labeled leukocytes.

. Paravalvular lesions in CT scan.

. Predispositions such as predisposing cardiac disease or injecting drug use.

. Fever > 38°C

. Vascular phenomena (including those detected only by imaging): major arterial emboli, septic pulmonary infarcts, infectious (mycotic) aneurysm,
intracranial hemorrhage, conjunctival hemorrhages and Janeway lesions.

. Immune phenomena: glomerulonephritis, Osler nodules, Roth’s spots and rheumatoid factor.

. Microbiological evidence: Positive blood culture that does not meet a major criterion listed or serological evidence of active infection with a
microorganism compatible with IE.
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Intracardiac masses lodged mainly in low-
pressure chambers implanted in valves,
subvalvular apparatus or elsewhere in the
endocardium or prosthetic material.

NEW PARTIAL DEHISCENCE OF

A PROTHESIS

An abscess is a perivavular cavity with
necrosis and purulent material within it,
not communicating with the intracardiac
lumen.

ANEURYSM AND VALVULAR
PREFORMATION

Paravalvular regurgitation not previously
present with or without oscillatory motion
of the prosthesis.

A valvular aneurysm is a saccular
invagination of the valve. A perforation
is a solution of continuity of the valve
that may occur alone or in conjunction
with the valve aneurysm.

Fig. 1: Different echocardiographic images showing the most frequent complications found in imaging studies in infective

endocarditis

Video 1: https://thescipub.com/video/ajidsp.2021.76.87/1.mp4
Video 2: https://thescipub.com/video/ajidsp.2021.76.87/2.mp4
Video 3: https://thescipub.com/video/ajidsp.2021.76.87/3.mp4
Video 4: https://thescipub.com/video/ajidsp.2021.76.87/4.mp4

The typical vegetation is a vibrated mass with
oscillating motion attached to a cardiac valve lodged in
the low-pressure chambers (atrium in atrioventricular
valves and in the outflow tract of the left or right ventricle
in the aortic and pulmonary valve respectively). However,
a vegetation can also be a fixed adherent mass in other
atypical locations. TTE show a sensitivity of 50-70% for
the diagnosis of vegetations, but it should be taken into
account that a suboptimal ultrasound window and small
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vegetations would significantly decrease this diagnostic
sensitivity. TEE is especially useful in these cases for the
detection of vegetations, increasing sensitivity up to 90%
(MacKay et al., 2020). TEE has also demonstrated to be
clearly superior in the IE diagnosis over valvular
prostheses, intracavitary devices and pacemakers. The
reverberations, artifacts and acoustic shadows produced
by devices and prostheses make it difficult to visualize
vegetations correctly with TTE, improving sensitivity
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with TEE. Nevertheless, the diagnostic specificity of TTE
and TEE vegetations is not 100%. Caution should be
exercised in the face of certain findings that can lead to an
erroneous diagnosis of bacterial IE, the main ones being:
Thrombi, tumors, remnants of previous IE, surgical debris,
fibrin filament, non-infectious vegetations in marantic IE,
Lambl’s excrescences, cusp prolapsed and degenerative
changes (Fig. 3 and Table 2) (Mligge et al., 1989).

Table 2: Main pitfalls in the diagnosis of vegetations

-Thrombus.

-Cardiac tumors: Fibroelastoma, atrial myxoma,...
-Remains of vegetations of previous IE.

-Lambl’s excrescence.

-Marantic IE: non-infective IE.

-Valvular degenerative changes.

-Prolapse of valvular cusps.

Fig. 2: Transthoracic echocardiography image demonstrating a native aortic IE: The green arrow shows a vegetation attached to the

aortic valve

Video 5: https://thescipub.com/video/ajidsp.2021.76.87/5.mp4

Fig. 3: Transesophageal echocardiography image depicting a mobile mass attached at the level of the annulus of a mechanical mitral
prosthesis in a patient admitted for a stroke episode. In this case, the mass is a thrombus adhered to the prosthesis, not a

vegetation (green arrows)

Video 6: https://thescipub.com/video/ajidsp.2021.76.87/6.mp4
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Abscess and Perivalvular Involvement

Abscess

It is defined as infective necrosis of the valve annulus
structure  with purulent material inside without
communication  with  the intracardiac  lumen.

Echocardiographically it is visualized as an echolucent or
echodense thickening zone within the myocardium or
annular area. The most frequent location is at the aortic
valve, in the valvular annulus or mitro-aortic fibrosis. The
diagnosis in early stages with small abscesses and with
little time of evolution could be difficult. The sensitivity
of TTE for its diagnosis is 50% while it reaches 90% with
TEE. Moreover, both tests (TTE and TEE) showed a high
specificity for the diagnosis reaching 90% (Daniel et al.,
1991). Given that abscess is a dynamic process, a new
echocardiographic control is recommended when the
initial study is inconclusive. In case of aortic prostheses,
the anterior zone of the annulus could be better assessed
with TTE than with TEE, so both tests are necessary and
complementary (Yuan et al., 2019).

Perivalvular Involvement: Pseudoaneurysm and
Fistula

A pseudoaneurysm is an echo-free perivalvular cavity
communicating  with  the intracardiac  lumen.

Echocardiographically it is depicted as a pulsatile cavity
with color Doppler-visualized communication with the
cardiac lumen.

In the formation of abscess and perivalvular
has

involvement Computed Tomography (CT)

demonstrated to be superior than echocardiography in
the diagnosis of those lesions, with greater accuracy for
its detection due to its higher spatial resolution
(del Prado Diaz et al., 2016).

Fistulas are another perivalvular 1E complication,
defined as a communication between two cavities through
a perforation. Communication is usually detected by color
Doppler. 3D echocardiography is especially useful in
perivalvular involvement, providing complementary
information to TTE and TEE, since it allows to visualize
the structures in multiple planes (Bhattacharyya et al.,
2014; Liu et al., 2009).

Aneurysm and Valvular Perforation

A valvular aneurysm consists of a saccular
invagination of the valve. The valvular perforation is a
solution of continuity of the valve that may occur alone
or accompanied by the valve aneurysm. The most
frequent location is usually in the anterior leaflet of the
mitral valve originating through the regurgitation jet of
an infected aortic valve. Frequently, perforations are
usually well visualized with color Doppler in TTE, but
the sensitivity of TEE is higher. 3D echocardiography is
very useful in these cases for better anatomical
assessment and localization of the perforation. This
complication usually causes severe valvular
regurgitation. For this reason, the left and right
ventricular size and function assessment is crucial, as
well as the hemodynamic status of the patient
(pulmonary pressure, diastolic function...) (Fig. 4).

Fig. 4: Transesophageal echocardiography image showing a native aortic IE. Green arrow points to an aneurysm and perforation of
the non-coronary leaflet secondary to IE due to Staphylococcus Aureus
Video 7: https://thescipub.com/video/ajidsp.2021.76.87/7.mp4
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New Partial Dehiscence of a Prosthesis

IE should be suspected in the appearance of a new
dehiscence in a prosthesis even in the absence of vegetation
or valvular abscess. Echocardiographic study usually
visualizes paravalvular regurgitation not previously present
with or without oscillatory movement of the prosthesis. In
this case, the diagnostic sensitivity of TTE is low,
especially in mechanical prostheses at mitral level. The
study by TEE and 3D echocardiography will confirm the
diagnosis with a sensitivity of >90% (Habib et al., 2015).

Echocardiography in IE Diagnosis: When to
Perform the Study?

Echocardiography (TTE or TEE) is the gold standard
technique for IE diagnosis and presented an essential role
in the management and monitoring of these patients. Both
European and American guidelines (ESC, ACC and
AHA) recommended TTE for all patients with suspected
IE with a recommendation class | (Habib et al., 2015;
Otto et al., 2020; Nishimura et al., 2014).

l Suspicion of endocarditis J

- Valve surgery
- Haemodynamic impairment
- Clinical instability

Repeat TEE

b

L

- Switching to oral antibiotics Negative

Negative
- High clinical suspicion Low clinical
- Suboptimal echocardiographic suspicion
window
- Valvular prostheses
- Intracardiac devices
Search for
another a
etiological
cause

TEE

| |

| Repeat TEE at 7-10 days

Repeat TEE or ETT before
discharge from hospital

Fig. 5: TTE and TEE algorithm for clinical IE suspicion
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TTE or TEE should also be performed in the presence
of clinical or hemodynamic deterioration to rule out valve
and/or ventricular dysfunction and hemodynamic status.
In all patients with a diagnosis or high suspicion of IE in
whom TTE is not diagnostic, TEE is indicated. Common
indications include: Suboptimal window, mechanical
prostheses, small vegestations, degenerated valves,
perivalvular  compromise, etc. Likewise, the
ACC/AHA guidelines (Nishimura et al., 2014)
recommended performing a TEE when IE is suspected
in patients with an intracardiac device, Staphylococcus
Aureus bacteremia without apparent focus, when
antibiotic treatment is changed to the oral management
and 3 days before the end of treatment. Intraoperative
TEE is also recommended for all patients requiring
heart valve surgery for IE. Finally, TEE is
recommended for patients with valvular prostheses
without bacteremia, but with persistent fever (Fig. 5).

TTE in the Initial Prognostic IE Assessment

TTE is also the initial imaging technique for assessing
the prognosis of those cases. Echocardiographic findings
of poor prognosis would be the presence of severe valve
dysfunction in native or prosthetic valve, the presence of
perivalvular involvement, findings  suggesting
hemodynamic compromise: Low ejection fraction of the
left and right ventricle, severe pulmonary hypertension,
early closure of the mitral valve and high risk of embolism
(Cabell et al., 2002; Thuny et al., 2005).

-

Risk of Embolism

The occurrence of both clinical or silent embolism in
IE leads to a high mortality and morbidity rate in both left-
sided and right-sided IE (Thuny et al., 2007). The risk is
elevated during the first two weeks of antibiotic treatment
initiation being between 6-21% (Habib, 2005). In the
prediction of echocardiographic embolic risk, we should
assess the size, number and mobility of vegetations, as
well as their location. A high risk of embolism is
considered for vegetations >10 mm in length and it
increases even more for those >15 mm and mobile. The
risk is extreme in those >30 mm. With regard to location,
those located on the mitral valve are of greatest embolic
risk. Another parameter to be taken into account is the
evolution once antibiotic treatment has been initiated. An
increase in the size of vegetations after starting antibiotic
therapy is considered a poor prognosis factor with high
embolic risk (Fig. 6) (Habib, 2005; Habib et al., 2019).

TTE in IE Follow-Up

TTE is an essential tool in the initial follow up and
control of IE once antibiotic treatment has been iniciated.
The frequency will depend on the initial clinical and
echocardiographic characteristics. In uncomplicated IE it
would be advisable to perform a weekly TTE. A good
evolution will show a progressive reduction in the size of
the vegetations, as well as a change in their
characteristics: Less mobility and increased echogenicity
(Habib et al., 2010). Thus, a reduction in size may indicate
a good prognosis and a reduction in embolic risk.

Fig. 6: 3D Transesophageal echocardiography view of mitral valve. A high embolic risk vegetation is detected (green arrow)

Video 8: https://thescipub.com/video/ajidsp.2021.76.87/8.mp4
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In the presence of clinical or hemodynamic
deterioration it is mandatory to perform a TTE to rule out
valvular dysfunction and assessment of the severity of
hemodynamic compromise, as well as detection of
increased size and number of vegetations indicating
therapeutic failure (Vilacosta et al., 2015).

Long-Term Follow-Up

Before hospital discharge it is necessary to perform a
TTE and/or TEE for subsequent comparisons. Given the
high recurrence and therapeutic failures during the first
months (2-6%) (Fernandez-Hidalgo and Almirante, 2012;
Heiro et al., 2008), it is advisable to perform serial TTE
during the first year: At 1, 3, 6 and 12 months after the
end of antibiotic treatment.

Echocardiography in IE Diagnosis: How
Much do we have to use the Technique?

In all patients with suspected IE, TTE is
recommended to identify vegetations, characterize
hemodynamics, assess the severity of valvular lesions,
evaluate ventricular function, calculate pulmonary
pressure and detect complications (Liu et al., 2009).
Normal TTE and TEE do not exclude the diagnosis of
IE, since their sensitivity is 70% for TTE and 90% for
TEE (Habib et al., 2010). If the clinical suspicion is high,
it is recommended to repeat the study after 7-10 days, so
we can detect changes such as the appearance of
complications, growth of vegetations or perivalvular
abscesses. Repeating a thrid echocardiography if the
second study is negative will not increase the diagnostic
sensitivity (Vieira et al., 2004). The specificity of TTE
and TEE is about 90% and we must also take false
positives into account (Table 2). However, there are
high-risk cases in which prognostic information is of
vital importance and determines the treatment to be
performed. In these patients, the frequency of repetition
of the study should be higher or the period of time to
repeat the echocardiography should be shortened, since
the risk of presenting the disease or developing
complications is higher and the decision must be
supported by the Endocarditis Team. The factors to be
taken into account are usually divided into
cardiovascular and non-cardiovascular risk factors.

Cardiovascular Risk Factors

Until a few decades ago, rheumatic valve disease
and congenital heart disease were the most important
predisposing factors for the development of IE.
Currently, the most important causes are degenerative
valve disease, mainly mitral valve prolapse and cardiac
prostheses. Also noteworthy is the significant increase
of IE in patients with pacemakers and cardiac devices,
which may account for 3% of all causes (Revilla et al.,
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2008; Ortiz et al., 2014). The incidence of IE in patients
without apparent heart disease has increased in recent
years and they now account for 57% of cases.

Non-Cardiovascular Risk Factors

Non-cardiovascular risk factors included elderly, liver
cirrhosis, addiction to parenteral drugs and mainly
interactions related to health system (hemodialysis,
bladder catheters, vascular catheters. ..) (Ortiz-Bautista et al.,
2015; Olmos et al., 2017).

Echocardiography in IE Diagnosis: Where
can it be Perfomed?

Although most cases and diagnoses are performed in the
cardiac imaging laboratory (Afonso et al., 2017), the
increased availability of echographs and the reduction in
their size have led to perform hand-held cardiac ultrasound,
also called Point-Of-Care Ultrasound (POCUS), not only
by cardiologists, but also by intensivists, anesthesiologists
and internists among other specialties.

Intraoperative Echocardiography

Intraoperative TEE is essential before any cardiac
surgery in a patient with IE (AHA/ACC Indication class
I) (Nishimura et al., 2014). Pre-pump TEE is also strongly
recommended, since the findings in the last
echocardiographic control and the patient’s conditions
may have changed. IE is a dynamic process, vegetations
may have grown and there may be an expansion of the
process locally with greater tissue destruction. It will help
to better plan the subsequent surgery. Post-pump TEE will
give us information on the result of the surgery, especially
when conservative or very complex surgery is performed
(MacKay et al., 2020). In up to 10% of the operations it
can lead to perform a second pump entry and to change
the pre-surgery plans in 11% (Shapira et al., 2007).

Echocardiography in Intensive Care Unit

IE admission to Intensive Care Unit (ICU) is common.
About 50% of patients will be admitted with an
established diagnosis and the remainder will be diagnosed
during their ICU stay. Most will be admitted for heart
failure, sepsis, neurological deterioration or shock. TTE
and TEE are indicated as first-line imaging when there is
a clinical suspicion of IE in the ICU. TTE in the ICU has
a lower diagnostic sensitivity than that performed in an
echocardiography laboratory: Studies are usually
performed in intubated patients with mechanical
ventilation, with less capacity for mobilization with
equipment with lower performance. All these limitations
decrease the sensitivity of echocardiography for IE
diagnosis to 33% (Keynan et al., 2013). TEE will be
complementary to TTE in the ICU, increasing diagnostic
sensitivity to 90%. TEE in the ICU will have added
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difficulties due to patients with critical pathologies,
hemodynamic instability and mechanical ventilation.
However, its safety remains high with a very low number
of complications (0.5%) (Hilberath et al., 2010).

Echocardiography in the Emergency Department

The mobility and relative low cost of
echocardiography devices has led to a wide diffusion and
use of echocardiography in Emergency Departments
(ED). Echocardiography in ED allows a rapid diagnosis at
the bedside, shortening the time it takes to perform the
study, especially in cases that the patient cannot be
transferred to a cardiac imaging unit. Given the high IE
mortality, early diagnosis at ED and initiation of antibiotic
treatment is crucial for the good evolution of the process
(Seif et al., 2013). TTE and POCUS are very useful for
positive diagnosis, being less sensitive for the diagnosis
of exclusion, especially in small vegetations and right
cavities (Fischer and Baduashvili, 2019). In these
situations of high clinical suspicion and high probability
with a negative TTE or POCUS, the study should be
completed as soon as possible with TEE and performed
by trained personnel and experts in cardiac imaging in
order to minimize possible diagnostic errors.

POCUS in the IE Diagnosis

POCUS is understood as the limited and directed use of
echocardiography as an extension of physical examination
by cardiologists and non-cardiologists, with the aim of
improving the diagnostic, prognostic and therapeutic
assessment provided by conventional physical examination
(de Isla et al., 2018). POCUS does not replace a regular
TTE study in the echocardiography laboratory. When the
POCUS detects abnormal echocardiographic findings that
raise the suspicion of heart disease, the study should be
completed with a TTE. It would be useful in the evaluation
of shock of unknown origin, in the presence of neurological
embolic events and in case of suspected heart failure of
unclear cause. POCUS could also assess left and right
ventricular function, blood volume level, presence of
pericardial effusion and cardiac tamponade. POCUS also
could detect valvular abnormalities and the presence of
cardiac masses or vegetations. These findings should be
confirmed by means of a regulated study. Moreover, the
fact that these alterations are not detected in POCUS does
not rule out these diagnoses. POCUS could help to
establish an initial diagnostic suspicion of IE, allowing
rapid initiation of treatment and reduction of the
morbidity associated with the illness (Taylor et al., 2017;
Bugg and Berona, 2016).

Conclusion

Echocardiographic techniques are the initial and
complementary cardiac imaging tools in the IE
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diagnosis and follow-up. They present a sensitivity
around 90% for IE diagnosis and in 85-90% of cases of
IE the diagnosis is based on echocardiographic criteria.
A normal TTE does not exclude the IE diagnosis and,
in high-risk cases, it is recommended to perform a TEE
or repeat another examination after 7-10 days.
Nevertheless, it is mandatory to individualized each
case and agree with the members of the Endocarditis
Team on the course of action to be taken. The
echocardiography also provides important information
about the patient's prognosis and in positive cases,
follow-up echocardiography should be performed. Due
to the evolution of technology, echocardiography is
increasingly performed by more specialists and its use
in the field of IE is rapidly expanding.
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