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Abstract

Nonbacterial thrombotic endocarditis (NBTE), or marantic endocar-
ditis, is one of the most prevalent cardiac presentations seen in pa-
tients with systemic lupus erythematosus (SLE). It is a condition that 
is characterized by noninfectious lesions affecting cardiac valves. The 
most common sight for this disease to affect is the left-sided mitral 
and aortic cardiac valves. It rarely involves the right-sided tricuspid 
valve. However, having a secondary condition that increases risk 
for hypercoagulability can potentiate the severity and frequency of 
cardiac valvular disease in SLE. In this report, the authors describe 
a rare case of a patient who presented with clinically symptomatic 
isolated-sterile tricuspid valve vegetations likely due to antiphospho-
lipid syndrome (APLS) on top of SLE. Optimal medical and surgi-
cal managements of these vegetations are not well defined. Criteria 
call for surgical intervention in infective endocarditis when there are 
severe heart failure or valve dysfunction, prosthetic valve infection, 
recurrent systemic emboli, large mobile vegetations, and other detri-
mental complications. However, intervention for sterile vegetations 
should also be discussed if the patient can benefit from it clinically 
and if it can improve quality of life. The authors discuss this case in 
the context of the relevant medical and surgical literature.
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Introduction

Nonbacterial thrombotic endocarditis (NBTE), or maran-
tic endocarditis, is a disease characterized by the presence 
of sterile vegetations on one or more cardiac valves. This 
means that no organisms or signs of inflammation are found 
in these vegetations or the blood stream at the time of clini-
cal presentation. NBTE has increasingly been recognized 
as an entity associated with other conditions such as ma-
lignancy, hypercoagulable states, and autoimmune diseases 
like systemic lupus erythematous (SLE) and antiphospho-
lipid syndrome (APLS). NBTE mainly involves the aortic 
and mitral valves, and when compared to infective endocar-
ditis, the vegetations are considered more easily removed 
from the surface of valve leaflets [1]. This report presents a 
patient with symptomatic NBTE secondary to hypercoagu-
lability from underlying autoimmune conditions. This case 
is unique since the tricuspid valve was affected instead of 
the more common left-sided valves. The patient was found 
to have moderate-to-severe tricuspid valve regurgitation due 
to the size of the sterile vegetations. The importance of this 
case is to discuss the possible need for surgical intervention 
for patients with severe regurgitation. For example, stand-
ard criteria for infectious endocarditis consider surgical in-
tervention appropriate once signs of severe heart failure or 
recurrent systemic emboli become evident. Despite there be-
ing no standard criteria for sterile right-sided vegetations, 
surgery could help prolong the non-symptomatic period and 
improve the quality of life for this patient.

Case Report

Investigations

A 44-year-old female patient presented to the emergency de-
partment complaining of shortness of breath and right-sided 
chest pain starting 2 days prior. She denied ever having similar 
symptoms to this severity previously. The pain was described 
as sharp, stabbing, and 8/10 in intensity with no further radia-
tion. The pain was worse with moderate exertion and allevi-
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ated by leaning forward. She could not recline past 45° and 
walking more than 15 steps made her feel short of breath. The 
patient complained of chronic right lower leg swelling, for 
which she would use two pillows to elevate her legs when try-
ing to sleep. She also mentioned having symmetric joint stiff-
ness of her wrists for the last 6 months that would improve 
throughout the day. She denied headaches, visual changes, 
auditory changes, dry mouth, fevers, chills, diaphoresis, dys-
phagia, abdominal pain, back pain, urinary changes, and bowel 
changes. Her medical history was notable for heavy menstrual 
periods, a miscarriage at age 14, and a history of chronic deep 
vein thrombosis (DVT) refractory to warfarin. Her last DVT 
was more than 2 years ago. She had a surgical history of a 
non-retrievable inferior vena cava (IVC) filter placement in 
2018, breast reduction in 2003, and tummy tuck procedure in 
2010. The patient did not take any prescribed medications but 
had been taking ibuprofen as needed for pain and had a his-
tory of oral contraceptive use which she discontinued prior to 
her IVC filter placement. For family history, the patient men-
tioned hypertension in her mother and type 2 diabetes mellitus 
along with hypertension in her father. She was unaware of any 
other health conditions that ran in her family. The patient is a 
stay-at-home mother and denied history of smoking, alcohol 
use, illicit drug use, and intravenous drug use. She frequently 
travels to the Dominican Republic and mentioned having an 
episode of mild right-sided chest pain during her last visit in 
early March 2020, for which the doctor there told her she did 
not need treatment.

On exam, she was an obese female, slightly tachypneic, 
sitting forward in her bed. Her blood pressure was 116/91 mm 
Hg, 98% oxygen saturation on room air, and afebrile. She had 
a mild nonpruritic, non-tender rash located on her nose and 
cheeks. The patient clarified that she had previous episodes of 
a similar rash that would subside on its own. Other pertinent 
findings on the physical exam included a jugular venous dis-
tension, a tender chest wall upon palpation, and a grade 2/6 
pan-systolic murmur at the left sternal border that was more 
pronounced on inspiration. She had bibasilar Velcro sounds 
upon auscultation of the lungs.

Diagnosis

To further assist in diagnosing this patient, a series of laborato-
ry and imaging investigations were ordered. A complete blood 
count was ordered to assess for signs of anemia, infection, or 
thrombosis. This patient had a low hemoglobin of 10.2 g/dL 
and a platelet count of 71,000,000/mm3, which can support an 
image of thrombocytopenia. Her erythrocyte sedimentation 
rate (ESR) and C-reactive protein (CRP) were both elevated 
at 55 mm/h and 90.9 mg/L, respectively, suggesting presence 
of an inflammatory process. Her D-dimer was elevated at 3.7 
µg/mL, therefore indicating the need of a computed tomogra-
phy (CT) angiography of the chest and lower extremity duplex 
ultrasound to rule out possible DVT and pulmonary embo-
lism, especially given her medical history. Duplex ultrasound 
showed no sonographic evidence of DVT in her right femoral 
vein and the left femoral vein was patent. The CT angiography 
of the chest showed small bilateral pleural effusions with mul-

tifocal areas of atelectasis and was negative for any pulmonary 
embolism. The pleural effusion found could be due to overload 
from impaired right-sided heart function, which could also ex-
plain the positive jugular vein distention (JVD). Her routine 
chemistry, urinalysis, toxicology, hepatitis panel, and blood 
culture were insignificant.

On coagulation workup, the partial thromboplastin time 
(PTT) was elevated at 49 s with a normal prothrombin time 
(PT), international normalized ratio (INR), and fibrinogen 
level. The electrocardiogram (EKG) showed normal sinus 
rhythm with low-voltage QRS. Chest X-ray showed car-
diomegaly, blunting of the right costophrenic angle, and el-
evated diaphragm bilaterally. A completed echocardiogram 
showed a normal ejection fraction of 55-60%. The left side 
of the heart was unremarkable. However, the right side had 
moderate-to-severe tricuspid regurgitation, a 1.6 × 0.9 cm tri-
cuspid valve vegetation, and mild pericardial effusion. Based 
on these results, further evaluation with a transesophageal 
echocardiogram (TEE) was warranted and found all three 
tricuspid valve leaflets with vegetations on the ventricular 
surface. The anterior leaflet vegetation was 1.51 × 1.06 cm in 
measurement (Fig. 1). The septal leaflet was 1.05 × 1.33 cm 
and the posterior leaflet was 0.76 × 1.03 cm (Fig. 2). Based 
on the clinical picture, physical exam, and extensive workup, 
rheumatic heart disease or NBTE were considered as the dif-
ferentials.

Results of this patient’s serological panel helped to un-
derstand the etiology of her symptoms. The first result was 
the lupus anticoagulant which was positive. This gives her a 
diagnosis of APLS. This diagnosis can explain her presenta-
tion of recurrent DVTs and a history of miscarriage. It is also 
supported by findings on her coagulation workup since lupus 
anticoagulant can cause a falsely elevated PTT. Her anti-dou-
ble-stranded DNA antibody came back positive which is a sign 
of concurrent SLE. RNP antibodies for the patient were also 
positive, suggesting a picture of mixed connective tissue dis-
order. Her anti-SSA and SSB antibodies for Sjogren syndrome 
were also elevated. We examined her immunoglobulin and 
complement levels which showed increased IgG, IgA and low 
C4, respectively. This finding suggests a possibility of type III 
hypersensitivity where consumption of complement occurs 
through formation of immune complexes which deposit in the 
body. Overall, the diagnosis of NBTE due to SLE with second-
ary APLS was made.

Treatment

The patient was placed on therapeutic lovenox, ibuprofen, 
colchicine, and hydroxychloroquine. After initiation of these 
medications, the patient’s clinical symptoms of positional 
chest pain improved. Since the tricuspid valve vegetations 
were large and causing symptomatic moderate-to-severe re-
gurgitation, surgical intervention was discussed with cardio-
thoracic surgery. However, due to the patient’s normal ejec-
tion fraction and lack of other concrete signs of severe heart 
failure and recurrent embolisms, a decision was made to con-
tinue medical management and no intervention was necessary 
at the time.
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Follow-up and outcomes

With resolution of symptoms, the patient was discharged and 
told to follow-up outpatient with cardiology. At the first follow-
up appointment, the patient was directed to continue hydroxy-
chloroquine and meloxicam for SLE and continued to be asymp-
tomatic with no chest pain or shortness of breath. Warfarin was 
also continued for APLS and her recurrent DVTs. At a subse-
quent appointment with cardiology, the patient complained of 
mild shortness of breath on exertion and an echocardiography 
was completed. The ejection fraction remained unchanged from 
her initial one done during admission. It was advised that the 
patient continue her prescribed medications and monitor her 
symptoms. Suppose the patient has a recurrence of chest pain 
and shortness of breath with a more deteriorated clinical presen-
tation. In that case, we believe it would be important to consider 
the implications of surgical intervention for her valvular vegeta-
tions despite not meeting the general standard criteria.

Discussion

NBTE is characterized by deposition of sterile platelet thrombi 
onto cardiac valves. These cardiac vegetations are non-infectious 
and can be seen in certain disease states such as acute stroke, cor-

onary ischemia, SLE, APLS, and malignancy. Patients with ad-
vanced malignancy and SLE are the most common populations 
affected [2]. Symptoms associated with NBTE have a varying 
degree of presentation. Patients often present with no symptoms 
and cardiac murmurs are usually not appreciated [2]. Murmurs 
can be heard when the disease progresses in about 50% of cases 
[2]. However, symptoms are more prominent when vegetations 
begin to embolize to other organs in the body such as the skin, 
spleen, kidney, and extremities. Presence of systemic emboli can 
lead to symptomatic NBTE in up to 50% of patients compared 
to solely having valvular dysfunction [3]. When valvular dys-
function is observed, it commonly presents with left-sided valve 
impairment. In a study done on 171 cases of NBTE, left-sided 
vegetations were most common with 64% on the mitral valve, 
24% on the aortic, and 9% presenting with vegetations on both 
[4]. Vegetations affecting the right-sided tricuspid valve are very 
rare and not appreciated in many studies [4].

The pathogenesis of NBTE affecting valves is not fully 
understood, but mechanisms such as hypercoagulability and 
immune complex deposition are implicated in the initiation 
of the disease. The commonality of the two is production of 
endothelial damage, exposing the subendothelial tissue to cir-
culating platelets [2]. In Libman-Sacks endocarditis, a form 
of NBTE seen in some with SLE, there is formation of fibrin-
platelet thrombi on the cardiac valve which leads to fibrosis 
and eventual valvular scaring and dysfunction. The thrombi 

Figure 1. Transesophageal echocardiogram (TEE) completed at St. Joseph’s University Medical Center, Paterson, NJ. Arrow 
depicts vegetation on the anterior leaflet of the tricuspid valve measuring 1.51 × 1.06 cm.
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in this disease are unique in that they usually deposit on both 
surfaces of the left-sided heart valves and are typically sessile, 
small, and wart-like [2]. However, vegetations seen in APLS 
present as valve masses or thickening [5]. APLS is an auto-
immune condition characterized by venous or arterial throm-
bosis, history of pregnancy loss, and presence of either anti-
cardiolipin antibodies, anti-beta2-glycoprotein l antibodies, or 
lupus anticoagulant. This syndrome can occur alongside SLE 
and increases the risk for manifestations of hypercoagulability. 
Presence of antiphospholipid antibodies in SLE is associated 
with a significant risk of heart valve disease [5]. The risk is 
more pronounced in those with SLE and positive lupus antico-
agulant, such as seen in our patient [6].

Venous thromboembolism is a hallmark of APLS and can 
explain the history of recurrent DVTs and miscarriage in our pa-
tient. Since venous veins are responsible for carrying blood back 
to the heart, it is possible for any thrombus formed in the venous 
circulation to get carried to the heart and deposited onto heart 
valves. However, our patient does have an IVC filter in place 
which is supposed to prevent passage of venous thrombi into 
the lungs leading to possible pulmonary embolism. The patho-
genesis of the vegetations present in this patient is likely due 
to her secondary APLS which increases the chances of cardiac 
involvement in SLE patients. It also increases hypercoagulabil-
ity and along with the immune complex formations, is enough to 
lead to endothelial damage of the valves and exposure to fibrin 
and platelet complexes. The presentation of the vegetations on 

the tricuspid valve and only affecting the ventricular surface, 
makes it unique when compared to the usual findings in NBTE.

Since the vegetations in this patient lead to symptomatic 
tricuspid regurgitation and signs of right-sided overload, it is 
necessary to explore the need for surgical intervention through 
tricuspid valve replacement.

For right-sided infective endocarditis, the indications for 
surgery are not well-defined but should be considered in pa-
tients with tricuspid valve vegetations greater than 20 mm and 
recurrent septic pulmonary emboli with or without right heart 
failure, infective endocarditis caused by organisms that are 
hard to eradicate or bacteremia for at least 7 days, or right heart 
failure secondary to severe tricuspid regurgitation with poor 
response to diuretics [7]. For NBTE affecting the tricuspid 
valve, indications and timing for surgery have not been formal-
ly discussed [8]. However, in general, it is essentially the same 
for infective endocarditis and includes uncontrollable heart 
failure or infectious and mobile vegetations [8]. Even though 
our patient was relatively stable, her vegetations are large and 
it could put her at an increased risk for pulmonary embolism 
and stroke. If surgery is not sought out, management with an-
ticoagulation and treating her underlying condition is put in 
place and continued long term. Heparin or warfarin are the 
mainstay for managing the hypercoagulability; however, few 
studies have shown that it does not fully prevent future emboli 
leaving the patient still at risk for complications [8, 9]. Thus, 
we propose that patients not clinically presenting with the need 

Figure 2. Transesophageal echocardiogram (TEE) completed at St. Joseph’s University Medical Center, Paterson, NJ. Arrow 
depicts vegetation on the posterior leaflet of the tricuspid valve measuring 0.76 × 1.03 cm.
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for surgical intervention should be followed with close clini-
cal and echocardiographic monitoring. If further symptomatic 
periods occur that affect a patient’s quality of life, surgical in-
tervention should still be considered despite not meeting any 
prior published indication for endocarditis intervention.

Learning points

Overall, surgical intervention should be considered for patients 
with moderate-to-severe regurgitation due to sterile cardiac 
vegetations. Medical management with heparin or warfarin 
has been the mainstay for managing hypercoagulability in pa-
tients with SLE with affected cardiac valves. However, it has 
not been shown to fully prevent emboli from occurring in the 
future. Despite there being no standard criteria for sterile right-
sided vegetations, surgery could help prolong the non-symp-
tomatic period and improve the quality of life for the patient.
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