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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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AHHOTALLUA

HebakTepuanbHbiii TPOMBOTMYECKUI 3HAOKApPAMT — pefKoe 3aboneBaHue, NpoTeKatollee, Kak npasuno, beccuMnToMHoO
W OMarHoCTMpyeMoe 3a4acTyl MOCMEPTHO Y MaUMEHTOB CO 3/10KAYECTBEHHBIMU HOBOODOPAa30BaHMAMM, CUCTEMHOM KPacHOM
BOJTYaHKOW, a TakKe ¢ aHTMdochONMNUEHBIM CMHAPOMOM. Beretauum npu faHHOW NaTonoruv NpeUMyLLECTBEHHO JIOKaM-
3yl0TCA B NEBbIX KaMepax cepAua. B cBoto oyepenp, U3071MpoBaHHOE MopaxeHue TPEXCTBOPYATOro KianaHa npu HebakTepu-
anbHOM TPOMOOTUYECKOM 3HAOKapAMTe HabMtoAaloT KpaliHe pedKo, a TOYHAA YacToTa BCTPEYAEMOCTW TaKoi NOKamM3aLum
He yCTaHOBMeHa.

B naHHOM cTaThe NpefcTaB/ieH KIIMHUYECKWI Cly4al HebaKTepuanbHOro 3HA0KapAMTa Y NaUMEHTKM C PaKoM NOLKeNYA04HOM
Xene3bl M MeTacTasamMu B NeYeHW, CONPOBOXAABLLMIACS PeLKWUM BapuaHTOM W30/MPOBAHHOMO NOpaXKeHWs TPEXCTBOPYATOro
KnanaHa W NposBAsBLUMIACA NOBTOPHLIMW 3NW304aMu TPOMB0IMOONMM NETOYHON apTepun, HECMOTPSA Ha MPOBEAEHNUE aHTU-
KoarynsHTHON Tepanuu.

CnoKHOCTb NpefcTaBneHHOro cnyyas obycioBneHa peumanBamMu TpoM603IMO0IMKM NEFOYHOM apTepum npu No6oii NonbiTke
KpaTKOBPEMEHHOTO MPEKPALLEHNs aHTUKOArynsAHTHOM Tepanuu. B cBow ouepedb, eé oTMeHa — obs3aTeNibHOE YCNoBUE
Ans 6e3onacHoro BbINONHEHUS BUONCMM OJJHOTO M3 MEeTacTaTUYECKUX 04aroB W NocieayloLLel rMcToNorMyYeckon BepudmKa-
Lum, 6e3 KOTOPOM HEBO3MOXHO Ha3HAUMTb afleKBaTHYK NPOTMBOOMYXOJIEBYIO TEpAMNMIo.

YuuTbiBas orpaHMYeHHbIA 06BEM JOCTYNHON MHGOPMALMKM 0 BeleHUM AaHHbIX NaLMeHTOB, NOAX0A K Tepanuu TpebyeT nepco-
HanM3aummn W HeCTaHLAPTHBIX PELUeHMIA CO CTOPOHbI NeYallero Bpaya.

KnioueBble cnoBa: HebaKTepuanbHbId TPOMOOTMYECKWUA 3HOOKApAMT; MapaHTUYECKWWA 3HAOKapAuT; 6GopopaBuyathiin
3HA0KapAMT; 3HL0KapanT JInbMana—CaKca; KIMHUYECKMIA CiTyyail.
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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).
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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 (R, and Ryo) of the right
lung and in the anterior basal segment Sg) 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: g, 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.
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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: g, 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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Fig. 4. Echocardiography results, parasternal view, right ventricular inflow tract position: verrucous thickenings of the tricuspid valve

leaflets (red arrows).

11/04/2024 09:25:18

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).

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

DAl https://doiorg/10.17816/DDé7 7782

of the interventricular septum, and dilation of the pulmonary
artery trunk (Fig. 3, @), 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,
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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 x 1 cm and 5 x 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 (Ss, Ss, S1) of the right lung and the superior
lingular, superior, and posterior basal segments (Si, Sé, St)
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
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Fig. 6. Autopsy data: verrucous endocarditis, large vegetations
on all leaflets of the tricuspid valve.

of a hiopsy 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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