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Abstract
BACKGROUND 
Infective endocarditis (IE) is an uncommon but potentially life-threatening 
infection, which occasionally develops into acute severe valve insufficiency 
leading to the onset of heart failure, and necessitates timely intervention. 
However, the variable and atypical clinical manifestations always make the early 
detection of IE difficult and challenging.

CASE SUMMARY 
A 45-year-old female who was previously healthy presented with exertional 
shortness of breath and paroxysmal nocturnal dyspnea. She also suffered from a 
significant decrease in exercise capacity, whereas her body temperature was 
normal. She had severe hypoxemia and hypotension along with a marked aortic 
valve murmur. Diffuse pulmonary edema and bilateral pleural effusion were 
observed on both chest X-ray and computed tomography scan. Transthoracic 
echocardiography was performed immediately and revealed severe regurgitation 
of the bicuspid aortic valve. Transesophageal echocardiography was further 
performed and vegetations were detected. In addition to adequate medical 
therapy and ventilation support, the patient underwent urgent and successful 
aortic valve replacement. Her symptoms were significantly relieved and the 
postoperative chest X-ray showed that pulmonary edema was significantly 
reduced. Histopathology of the resected valve and positive microorganism culture 
of the surgical specimen provided evidence of definite IE.

CONCLUSION 
IE should be considered in critical patients with refractory heart failure caused by 
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severe bicuspid aortic valve regurgitation.
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Core Tip: Infective endocarditis (IE) is a relatively rare disease with diverse clinical 
manifestations. We present herein, an uncommon case of bicuspid aortic valve 
endocarditis in a critically ill patient with acute heart failure, which was finally 
confirmed by histopathology and microorganism culture. Due to normal body 
temperature and lack of specific transthoracic echocardiography findings, prompt 
diagnosis of IE is difficult. This case highlights the importance of transesophageal 
echocardiography for the detection of vegetations, and IE should be considered 
especially in patients with severe aortic valve regurgitation and resistant heart failure.

Citation: Hou C, Wang WC, Chen H, Zhang YY, Wang WM. Infective bicuspid aortic valve 
endocarditis causing acute severe regurgitation and heart failure: A case report. World J Clin 
Cases 2021; 9(5): 1221-1227
URL: https://www.wjgnet.com/2307-8960/full/v9/i5/1221.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i5.1221

INTRODUCTION
Acute heart failure (AHF) is a fatal medical condition that may be caused by several 
precipitants. Identification of these factors and early initiation of appropriate therapy 
are extremely important[1]. Although the relationship between infective endocarditis 
(IE) and AHF is known[2], it is easily neglected in seriously ill patients without fever 
and positive transthoracic echocardiography (TTE) findings. Here, we present a case of 
AHF with bicuspid aortic valve (BAV) and severe aortic regurgitation attributable to 
IE. Following urgent surgical replacement of the affected valve, cardiogenic 
pulmonary edema was markedly improved.

CASE PRESENTATION
Chief complaints
A 45-year-old female presented to our Emergency Department with exertional 
breathlessness and paroxysmal nocturnal dyspnea.

History of present illness
The patient’s symptoms lasted almost 1 wk after catching a cold. She also complained 
of fatigue, poor appetite and weight loss. She denied fever, peripheral edema, chest 
and abdominal pain. Symptoms of petechiae, blindness, stroke, splinter hemorrhage 
and immunological phenomena were all absent, while exercise capacity was markedly 
reduced.

Personal and family history
The patient was previously healthy, and there was no similar patient in the family 
history.

Physical examination
The patient had orthopnea and cyanosis. Her systolic blood pressure ranged from 
10.67 to 12.00 kPa without tachycardia and signs of hypoperfusion. Pulmonary rales 
were heard and a marked heart murmur in the diastolic phase was found on 
auscultation of the aortic valve area.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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Laboratory examinations
Arterial blood gas revealed hypoxemia with an oxygenation index of 32.66 kPa. The 
laboratory tests indicated leukocytosis, anemia, abnormally high C-reactive protein, 
elevated rheumatoid factor and microscopic hematuria. Cardiac troponins, serum 
creatinine, blood electrolytes and procalcitonin level were normal. No abnormal 
findings were found with regard to antinuclear antibodies, anti-double-stranded 
deoxyribonucleic acid antibody, serum immunoglobulin or complement levels.

Imaging examinations
Chest X-ray and computed tomography showed diffuse pulmonary edema and 
bilateral pleural effusion (Figure 1A-C), which was proven to be transudate by 
diagnostic thoracentesis. The pulmonary capillary wedge pressure of 2.67 kPa was 
obtained invasively with a Swan-Ganz catheter. We immediately performed TTE 
(Table 1) and found severe regurgitation of the BAV (Figure 2A).

Further diagnostic work-up
The patient underwent non-invasive positive pressure ventilation to alleviate dyspnea. 
A loop diuretic was given and adjusted according to the patient’s symptoms and 
blood pressure level. However, there was no adequate response to therapy and 
conversely respiratory distress was aggravated. We also performed transesophageal 
echocardiography (TEE) after cautiously balancing the operational benefit and risk, 
which clearly showed severe aortic regurgitation and vegetations attached to the BAV 
(Figure 2B and C).

FINAL DIAGNOSIS
Histopathological examination together with the identification of Streptococcus 
sanguinis isolated from excised tissue samples confirmed the final diagnosis of IE 
(Figure 3).

TREATMENT
Urgent replacement of the aortic valve using a mechanical prosthesis was successfully 
performed.

OUTCOME AND FOLLOW-UP
The patient experienced marked symptom relief and the post-procedural chest X-ray 
revealed that pulmonary edema and pleural effusion had significantly reduced 
(Figure 1D). Additionally, postoperative follow-up TTE showed normal function of the 
prosthetic valve (Figure 2D and Table 1).

DISCUSSION
Excess accumulation of extravascular lung water is manifested as pulmonary edema, 
which results in the need for mechanical ventilation[3]. In the present case, a pulmonary 
capillary wedge pressure of 2.67 kPa was measured invasively and suggested the 
diagnosis of cardiogenic pulmonary edema. Given the absence of previous 
cardiopulmonary diseases and normal left ventricular ejection fraction without 
chamber dilation, this patient was considered to have de novo onset of AHF.

It has been observed that heart failure occurs in 42%-60% of native valve 
endocarditis and is more often present when IE affects the aortic valve[4]. Patients with 
IE often have multiple comorbidities such as diabetes, cancer, intravenous drug use, 
degenerative valve disease and a congenital heart defect, and patients with BAV are at 
risk for IE[5-7]. It has also been reported that acute severe aortic regurgitation is mostly 
caused by IE[8]. In the present case, the patient developed significant aortic 
regurgitation, therefore the clinical suspicion of IE was high. Nevertheless, the 
identification of IE was still easily masked by normal body temperature and non-
specific TTE findings as well as lack of typical signs.
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Table 1 Transthoracic echocardiography indexes before and after treatment

June 26, 2019 September 16, 2019

LVEDD 5.2 cm 4.4 cm

VST 0.93 cm 1.1 cm

PWT 0.95 cm 0.99 cm

LVMI 117.7 g/m2 106.1 g/m2

LVEF (Teich method) 62.8% 74.5%

LVEDD: Left ventricular end-diastolic dimension; VST: Ventricular septal thickness; PWT: Posterior wall thickness; LVMI: Left ventricular mass indexed to 
body surface area; LVEF: Left ventricular ejection fraction.

Figure 1 Chest X-ray and computed tomography images. A: Chest X-ray upon presentation showed diffuse pulmonary edema and bilateral pleural 
effusion; B and C: Extensive pulmonary edema and bilateral pleural effusion were also observed on computed tomography scanning; D: Chest X-ray showed 
significant amelioration of pulmonary edema and pleural effusion following replacement of the infected valve.

The sensitivity of TTE for the detection of vegetations in a native valve is 70%[4]. 
Thus, initial negative TTE images do not definitely rule out IE, especially in those with 
a high possibility of IE who should undergo TEE[9]. Three-dimensional TEE has been 
shown to be useful in improving the diagnosis of this devastating disease[10]. However, 
due to ventilator-dependence and unstable status, TEE in the present case was risky 
and posed another challenge in the prompt diagnosis of IE.

Early surgery is indicated in patients with IE who present with valve dysfunction 
resulting in symptoms or signs of AHF[11,12]. Surgery must be performed emergently 
when patients have persistent pulmonary edema and cardiogenic shock and if 
specimens are available, histopathology of the resected valve remains the gold 
standard in the diagnosis of IE[4,5].

In conclusion, IE should be considered in patients with severe BAV regurgitation 
and persistent drug-resistant heart failure even in those without fever and typical 
signs. Although TEE is challenging and highly risky in patients with respiratory 
distress, it still plays an important role in the detection of vegetations and the 
diagnosis of IE.
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Figure 2 Transthoracic and transesophageal echocardiography images. A: Immediate transthoracic echocardiography revealed severe aortic 
regurgitation without left ventricular enlargement; B: Transesophageal echocardiography also revealed severe aortic regurgitation; C: Vegetations attached to the 
bicuspid aortic valve were clearly visible; D: Postoperative transthoracic echocardiography revealed that regurgitation of the aortic prosthetic valve was significantly 
reduced.

CONCLUSION
The early identification and rapid diagnosis of IE remain difficult in individual 
patients, especially those who are critically ill with atypical manifestations. The 
diagnosis of IE should be considered in patients with acute serious BAV impairment 
and AHF despite optimal medical therapy.
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Figure 3 Histopathology of valvular specimens and micro-organism culture of excised tissues. A: Histopathological examination demonstrated 
inflammatory infiltrates containing large numbers of neutrophils (Hematoxylin & eosin staining, × 40); B: Active inflammation with abundant neutrophilic infiltration 
could also be seen at high power view (Hematoxylin & eosin staining, × 200); C: Positive culture of Streptococcus sanguinis isolated from the resected samples; D: 
Microscopic appearance of cultured Streptococcus sanguinis.
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