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ABSTRACT
Nonbacterial thrombotic endocarditis is a rare condition that is typically asymptomatic and is most often diagnosed post 
mortem in patients with cancer, systemic lupus erythematosus, or antiphospholipid syndrome. In this condition, vegetations 
are predominantly localized in the left heart. In contrast, isolated involvement of the tricuspid valve in nonbacterial thrombotic 
endocarditis is extremely rare, and the the incidence of this localization has not been established. 
This article presents a clinical case of nonbacterial thrombotic endocarditis in a patient with pancreatic cancer and liver 
metastases, characterized by a rare variant of isolated tricuspid valve involvement and manifested by recurrent episodes 
of pulmonary embolism despite ongoing anticoagulant therapy. 
The complexity of this case was due to recurrent pulmonary embolism following any attempt of even short-term discontinuation 
of anticoagulant therapy. At the same time, withdrawal of anticoagulation was a mandatory prerequisite for the safe biopsy 
of a metastatic lesion and subsequent histological verification, without which adequate antitumor therapy could not be initiated.
Given the limited amount of available data on the management of such patients, the therapeutic approach requires 
individualization and nonstandard clinical decision-making by the treating physician. 
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АННОТАЦИЯ 
Небактериальный тромботический эндокардит — редкое заболевание, протекающее, как правило, бессимптомно 
и диагностируемое зачастую посмертно у пациентов со злокачественными новообразованиями, системной красной 
волчанкой, а также c антифосфолипидным синдромом. Вегетации при данной патологии преимущественно локали-
зуются в левых камерах сердца. В свою очередь, изолированное поражение трёхстворчатого клапана при небактери-
альном тромботическом эндокардите наблюдают крайне редко, а точная частота встречаемости такой локализации 
не установлена. 
В данной статье представлен клинический случай небактериального эндокардита у пациентки с раком поджелудочной 
железы и метастазами в печени, сопровождавшийся редким вариантом изолированного поражения трёхстворчатого 
клапана и проявлявшийся повторными эпизодами тромбоэмболии лёгочной артерии, несмотря на проведение анти-
коагулянтной терапии. 
Сложность представленного случая обусловлена рецидивами тромбоэмболии лёгочной артерии при любой попытке 
кратковременного прекращения антикоагулянтной терапии. В свою очередь, её отмена — обязательное условие 
для безопасного выполнения биопсии одного из метастатических очагов и последующей гистологической верифика-
ции, без которой невозможно назначить адекватную противоопухолевую терапию.
Учитывая ограниченный объём доступной информации о ведении данных пациентов, подход к терапии требует персо-
нализации и нестандартных решений со стороны лечащего врача. 

Ключевые слова: небактериальный тромботический эндокардит; марантический эндокардит; бородавчатый 
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摘要摘要

非细菌性血栓性心内膜炎是一种罕见疾病，通常呈无症状经过，且多在合并恶性肿瘤、系统

性红斑狼疮或抗磷脂综合征患者的尸检中被发现。该病的心内膜赘生物主要累及左心系统。

相对而言，非细菌性血栓性心内膜炎中三尖瓣的孤立性受累极为罕见，其该部位受累的发生

频率尚未明确。

本文报道了一例胰腺腺癌并肝转移患者的非细菌性血栓性心内膜炎病例，其特点为三尖瓣的

罕见孤立性受累，并在接受抗凝治疗的情况下仍反复发生肺动脉血栓栓塞。

本病例的诊疗难点在于：每次尝试短暂停止抗凝治疗时，均出现肺动脉血栓栓塞复发。而抗

凝治疗的暂停又是安全实施转移灶活检并进行后续组织学验证的必要条件，缺乏病理学确认

则无法启动充分的抗肿瘤治疗。

鉴于目前关于此类患者管理策略的文献资料极为有限，其治疗方案的制定需要高度个体化，

并要求临床医生采取非标准化的决策。

关键词：关键词：非细菌性血栓性心内膜炎；恶液质性心内膜炎；疣状心内膜炎；Libman–Sacks 心

内膜炎；临床病例。
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BACKGROUND
Nonbacterial thrombotic endocarditis (NBTE) is a rare 

disease, diagnosed predominantly post-mortem, the detection 
rate of which at autopsy varies from 0.9% to 1.6% [1, 2].

In most cases, NBTE is detected in patients 
with malignant neoplasms and systemic lupus erythematosus, 
as well as with antiphospholipid syndrome, both primary 
and in the case of its occurrence in patients with systemic 
lupus erythematosus. In turn, in malignant tumors, NBTE 
is predominantly associated with adenocarcinomas (lung, 
colon, ovary, biliary tract), with the highest frequency 
noted in patients with mucinous cancer and pancreatic 
adenocarcinoma [3, 4].

Vegetations in NBTE consist of platelets located 
between fibrin strands, immune complexes, and mononuclear 
cells. According to their morphological structure, they 
correspond to the so-called white thrombus  [5]. For large 
vegetations, the term verrucous endocarditis, or Libman–
Sacks endocarditis, is used. In NBTE, vegetations are 
predominantly localized in the left chambers of the heart: 
about 2/3 are lesions of the mitral valve and 1/4 are 
aortic valve lesions, with concurrent involvement of both 
valves being even rarer  [4, 6]. In turn, isolated tricuspid 
valve involvement in NBTE is rare, and its exact frequency 
is unknown, as information about it is limited to descriptions 
of individual clinical cases [7–10].

NBTE is usually asymptomatic. The clinical picture 
is primarily determined by embolic events, while signs 
of valvular dysfunction, including manifestations of heart 
failure, are encountered less frequently. Embolic complications 
are observed in approximately 50% of patients with NBTE [4].

Since the most frequent localization of sterile vegetations 
is the valves of the left heart chambers, the most common areas 
of embolism are the spleen, kidneys, skin, and extremities. 
They may manifest as pain, hematuria, and digital ischemia. 
The diagnosis of NBTE is most often preceded by episodes 
of embolism to the vessels of the central nervous system 
and coronary arteries [11, 12].

Treatment of NBTE includes the use of low-molecular-
weight heparins, intravenous administration of unfractionated 
heparin, and oral anticoagulants (e.g., dabigatran, apixaban, 
rivaroxaban, edoxaban). Surgical intervention, that is, removal 
of vegetations with or without replacement of the affected 
valve is indicated in cases of recurrent embolism that 
develops despite ongoing anticoagulant therapy [13, 14].

To date, it is unknown whether therapy aimed at treating 
malignant neoplasms affects the course of NBTE in cases 
where oncology is its cause. Nevertheless, it has been 
established that cancer treatment in such patients must be 
started as early as possible [15].

In this work, we present a rare case of NBTE with isolated 
tricuspid valve involvement in a patient with pancreatic 
adenocarcinoma and recurrent episodes of pulmonary 
embolism (PE).

CASE DESCRIPTION

Patient Information
A 70-year-old female patient was admitted 

to the hospital with complaints of general weakness, dyspnea, 
and palpitations during physical activity over the last month 
and a half.

At the time of hospitalization, she had persistent signs 
of respiratory failure in the form of an increased respiratory 
rate at rest up to 24  breaths per minute and a heart rate 
of up to 115 bpm; additionally, a decrease in blood saturation 
to 91% while breathing room air was noted.

Medical History
One month prior to hospitalization, because of these 

symptoms, the patient sought medical attention at another 
healthcare facility, where computed tomography pulmonary 
angiography was performed. The results demonstrated 
bilateral PE, signs of infarction pneumonia in the lateral 
and posterior basal segments (R9 and R10) of the right 
lung and in the anterior basal segment S8) of the left 
lung, as well as a mass in the pancreas and presumably 
metastatic foci in the liver  [during the first computed 
tomography (CT) scan, the entire peritoneal cavity 
was not examined]. Additionally, deep vein thrombosis 
was identified in the patient using sonography and CT, 
and anticoagulant therapy with apixaban at a dose of 5 mg 
twice daily was prescribed.

The patient had undergone nephrectomy for right‑sided 
renal cancer 14 years earlier. Subsequently, she felt well. 
During regular follow-up examinations, there was no 
evidence of disease progression.

Diagnostic Assessment
According to the repeat CT scan of the chest, and the peritoneal 

cavity and retroperitoneal space with intravenous contrast 
enhancement performed in the hospital, the presence 
of a large tumor of the pancreas body with atrophy of its tail 
was confirmed, and para-aortic lymphadenopathy and multiple 
(more than 20) metastases in all segments of the liver were 
detected (Fig. 1).

In addition, the CT results showed multiple thromboemboli 
in the branches of the pulmonary artery on both sides 
and foci of infarction pneumonia. When comparing the data 
from the initial CT and those obtained during hospitalization, 
a partial regression of thrombotic masses in the segmental 
branches of the pulmonary arteries was noted, while 
the dilation of the right heart chambers persisted (Fig. 2).

According to echocardiography (TTE), dilation of the right 
heart chambers with signs of systolic overload, moderate 
tricuspid regurgitation, and an increase in systolic pulmonary 
artery pressure to 90 mmHg were revealed.

In the hospital, the patient was prescribed low-molecular-
weight heparin therapy in therapeutic doses.
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Fig. 1. Computed tomography results, venous phase: a, axial section, large tumor of the pancreatic body (arrow), multiple liver 
metastases; b, coronal reformation, solitary right kidney with a small cyst in the lower pole.

Fig. 2. Computed tomography pulmonary angiography results: a, obtained a week earlier, the arrow indicates complete occlusion 
of the lower lobe branch of the pulmonary artery; b, obtained during hospitalization, partial restoration of blood flow, enlargement 
of the right heart chambers.

Fig. 3. Results of the second computed tomography scan obtained during hospitalization: a, sagittal reformation, increased degree 
of enlargement of the right heart chambers, leftward displacement of the interventricular septum; b, transverse section, arrows show 
small thickenings on the tips of the tricuspid valve.
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A few days later, due to the need to verify the diagnosis, 
a biopsy of one of the liver lesions was planned; therefore, 
anticoagulant therapy was temporarily suspended. However, 
16  hours after the last administration of low-molecular-
weight heparin, the patient experienced a sharp increase 
in dyspnea and a drop in saturation to 89% during humidified 
oxygen inhalation at a rate of 6 L/min.

CT data revealed the appearance of new filling defects 
in the segmental branches of the right pulmonary artery, 
right ventricular enlargement, leftward displacement 

of the interventricular septum, and dilation of the pulmonary 
artery trunk (Fig.  3,  a), indicating pulmonary hypertension 
in the patient. Additionally, CT results showed small 
"verrucous" thickenings on the territories of the tricuspid 
valve leaflets (see Fig. 3, b), which required clarification using 
echocardiography.

Repeated TTE, along with marked enlargement 
and overload of the right heart chambers, decreased right 
ventricular contractility, progression of tricuspid regurgitation 
to a severe degree, and signs of high pulmonary hypertension, 

Fig. 4. Echocardiography results, parasternal view, right ventricular inflow tract position: verrucous thickenings of the tricuspid valve 
leaflets (red arrows).

Fig. 5. Echocardiography results, parasternal view, modified short-axis view of the aortic valve with a focus on the tricuspid valve: 
"verrucous" thickenings of the tricuspid valve leaflets (green arrow).
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revealed verrucous ("warty") thickenings of the tricuspid valve 
leaflets (Fig. 4) and multiple small formations on its leaflets, 
appearing as "kissing" vegetations in one of the sections 
(Fig. 5).

Given the absence of fever and other signs of infective 
endocarditis in the patient, the identified neoplasms were 
considered sterile vegetations on the tricuspid valve 
leaflets—a manifestation of NBTE.

Interventions
Anticoagulant therapy with unfractionated heparin was 

initiated with laboratory hemostasis parameters.

Follow-Up and Outcomes
Within several days, the symptoms of respiratory failure 

regressed, and a decrease in the need for oxygen support 
and an increase in the patient's physical activity were noted.

Since the verification of the tumor lesion morphology was 
paramountly important for the initiation of adequate antitumor 
therapy, a biopsy of one of the metastatic foci in the liver 
was planned. However, 6  hours after the discontinuation 
of intravenous heparin administration, the patient experienced 
a sharp increase in dyspnea, desaturation, and a decrease 
in blood pressure, followed by cardiac arrest.

Resuscitation efforts carried out for 30  minutes were 
unsuccessful. The patient was pronounced dead.

Post-Mortem Diagnosis
Pancreatic malignant neoplasm with liver metastases 

without histological verification. Non-bacterial endocarditis 
of the tricuspid valve. Pulmonary embolism of the artery 
branches, pulmonary infarctions.

Autopsy Results
Autopsy revealed cancer of the body of the pancreas; 

moderately differentiated ductal adenocarcinoma—
with invasion into the posterior wall of the stomach, 
metastases to the parapancreatic and splenic lymph nodes, 
and both right and left hepatic lobes. Subacute marantic 
(polypous) endocarditis of the tricuspid valve with vegetation 
sizes of 2 × 1 cm and 5 × 1 cm (Fig. 6). PE of the segmental 
branches of the right and left pulmonary arteries. 
Hemorrhagic infarction of the superior, anterior, and posterior 
basal segments (S6, S8, S10) of the right lung and the superior 
lingular, superior, and posterior basal segments (S4, S6, S10) 
of the left lung.

DISCUSSION
This case presents a verified case of NBTE with a rare variant 

of isolated tricuspid valve involvement presenting with recurrent 
PE in a cancer patient. The complexity of this case was due 
to recurrent PE occurring with any attempt at even short-
term discontinuation of anticoagulant therapy. In turn, 
its discontinuation is a prerequisite for the safe performance 

of a biopsy and subsequent histological verification 
of the pancreatic mass, without which it is impossible 
to prescribe adequate antitumor therapy. The situation 
was also complicated by a history of kidney cancer, which 
made it impossible to certainly identify the pancreatic tumor 
as the cause of the metastatic organ involvement.

The case demonstrates certain challenges 
in the management and treatment of the patient, which 
at the time of hospitalization did not have a clear solution. 
The question remains open whether it is permissible to refrain 
from performing a biopsy of the neoplasm and initiate 
empirical antitumor therapy in accordance with pancreatic 
cancer treatment guidelines. Another question is whether 
antithrombotic therapy can be intensified in cases where 
standard regimens are associated with recurrent embolic 
events.

The description of this case confirms the possibility 
of NBTE developing as a manifestation of an oncological 
disease. Similar observations are presented in literature [3, 4], 
but they are rare, which emphasizes their clinical significance.

CONCLUSION
In patients with oncological diseases accompanied 

by embolic events, both systemic and pulmonary, as well 
as in the presence of deep vein thrombosis of the lower 
extremities, TTE should be performed to thoroughly assess 
the left and right heart valves for possible vegetations. Given 
the limited amount of available data on the management 
of such patients, the therapeutic approach requires 
individualization and nonstandard clinical decisions 
by the treating physician.
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