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Cardiac Metastasis and Krukenberg Tumor: A Case Report
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Introduction

Primary cardiac tumors are rare, affecting between
0.0017% and 0.28% of the population." Secondary or
metastatic tumors, on the other hand, are 40 to 100 times
more frequent than primary tumors.? The primary sites that
most often metastasize to the heart are the lungs, breast,
malignant melanoma, and hematological tumors. Cardiac
metastasis secondary to ovarian tumors is infrequent and,
in the cases described, mainly affects the pericardium, with
no intracavitary lesions described.® Metastatic neoplasms
can reach the heart by these routes: hematogenous, direct
extension, lymphatic vessels, and through the pulmonary
veins and vena cava.*®

The term “Krukenberg tumor” is used clinically to designate
a metastatic carcinoma of mucin-secreting signet ring cells in
the dense fibroblastic stroma of the ovary.>” It mainly affects
premenopausal women, at a mean age of diagnosis of 45
years, with 70% of cases in the stomach as the most common
primary site, followed by the colon, appendix, and breast.>*
A history of carcinoma prior to the diagnosis of Krukenberg is
obtained in only 20% of cases, and the primary site is often
unknown.” The mortality rate is high, and survival is 14 months
on average after diagnosis.®’

This case report describes the case of a patient with a
secondary Krukenberg tumor and significant cardiac metastatic
involvement, presenting multiple intracavitary tumors assessed
by transesophageal echocardiography (TEE), demonstrating
the importance of careful assessment of tumor lesions by
echocardiographers.

Case report

A 45-year-old woman sought medical attention due to
diffuse abdominal discomfort which had started about 9
months earlier. Physical examination revealed a palpable mass
in the right iliac fossa. She underwent an outpatient abdominal
ultrasound, which revealed an expansive solid-cystic formation
presumably in the right ovary. The patient was admitted for
surgical treatment in August 2022.
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During her admission, the patient had a sudden episode of
dyspnea, raising the hypothesis of a pulmonary embolism.
The patient was tachycardic and tachypneic, with a heart
rate of around 105 bpm, an estimated respiratory rate
of 25 bpm, and peripheral oxygen saturation close to
95% on oxygen supplementation via a nasal catheter. No
hemodynamic instability or other alterations were seen on
the cardiopulmonary physical examination. The extremities
were perfused, with no clinical signs of peripheral venous
thrombosis. The electrocardiogram showed tachycardic sinus
rhythm, with no other alterations.

A transthoracic echocardiogram (TTE) was requested.
It was urgently conducted in bed, with acoustic windows
that were difficult to see through, but multiple intracavitary
mobile lesions could already be seen. Except for a slight
increase in the left atrium, the other cavities were normal
in size. The valves were morphologically normal, with only
mild mitral and tricuspid regurgitation. Her biventricular
function was preserved, with an estimated left ventricular
ejection fraction of 60% on a two-dimensional scan, with an
unfavorable apical acoustic window for using the Simpson
Rule. No signs of pulmonary hypertension were seen. We
opted for immediate TEE, which showed multiple mobile
echogenic lesions, loose inside the cavities, homogeneous,
with well-defined contours and varying dimensions inside
both atria (Figures 1A and 1B) moving into the ventricles
through the mitral and tricuspid valves. Approximately 6
masses were found inside the right atrium, the largest of
which came from the inferior vena cava and measured 7.1
x 0.3 cm (Figures 2 and 4). Inside the left atrium, the masses
were smaller, multiple and mobile, around 12 in total, and
their diameters were difficult to measure. They appeared to
originate in the right atrium through a patent foramen ovale
(PFO), as one of the masses passed from the right atrium
to the left atrium through the PFO during the examination
(Figures 3A and 3B). No implants were seen in the topography
of the pericardium, which presented its usual appearance,
and no pericardial or pleural effusions were seen.

The investigation of the abdominal mass was followed
up with a contrast-enhanced abdominal CT scan, which
showed a large heterogeneous solid-cystic mass measuring
29.1 x 25.6 X 20.7 cm, and dilatation and filling of the right
gonadal vein and inferior vena cava with soft tissue density,
extending into the right atrium. A biopsy of the right ovary
was performed, revealing the presence of small, isolated
cells, with vacuolized cytoplasm like a signet ring, sparse in
the middle of the stroma. Upper gastrointestinal endoscopy
was also performed and showed no gastric lesions. Cardiac
MRI was conducted, describing intracardiac tumor lesions
as solid tubular expansive formations, extending from the
inferior vena cava to the right atrium and right ventricle,
reaching the pulmonary artery, with discrete perfusion of the
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Figure 1A and 1B - TEE images showing the tumors in the heart cavities. In Figure 1A, taken at 20°, we observe the tumors in both atria, with the mass passing
through the interatrial septum. Figure 1B, taken at 67°, shows the tumors in the left chambers, passing through the mitral valve.

Figure 2 - Image of a bicaval section, taken at 104°, showing the largest tumor
inside the right atrium, originating in the inferior vena cava.

lesion in the first pass and uniform late enhancement after
contrast injection, compatible with tumor implants.

Clinical cardiology, cardiac surgery, clinical oncology,
general surgery, surgical oncology, and palliative care teams
assessed the patient jointly. The main diagnostic hypothesis,
based on the clinical-imaging cardiac and abdominal
symptoms, and the histopathology of the ovary, showing a
spindle cell neoplasm with signet ring cytoplasm, which would
be Krukenberg tumor, a secondary tumor with no established
primary site, associated to multiple cardiac metastases.
Biopsies of the heart tumors and invasive procedures to
investigate the primary site related to the ovary neoplasm were
discouraged by the attending teams, in agreement with the
patient and her family, due to the risk of the procedures and
the low prospect of resectability of the lesions. So, palliative
care prevailed, with no curative proposal. The patient was
clinically treated with full anticoagulation and her symptoms

improved. She was discharged from hospital and is currently
asymptomatic, being followed up as an outpatient by the
palliative care and general surgery teams.

Discussion

Metastatic disease is the most common cardiac neoplasm in
adults, with a reported incidence of 0.7% to 3.5% in the general
population, and 9.1% in patients with established advanced
neoplasia.®' The increased incidence is due, partly at least,
to advances in diagnostic imaging and improved therapeutic
interventions in cancer patients. The primary sites that metastasize
most frequently to the heart are lung, breast, malignant
melanoma, and hematological tumors, probably due to their high
prevalence and aggressive nature.' Malignant metastatic disease
can reach the heart in various ways, including direct extension
(lung carcinoma), via the hematogenous route (melanoma
and hematological neoplasms), via the lymphatic route (breast
carcinoma), and venous extension (renal carcinoma).*

The clinical picture of cardiac metastasis is often
unspecific, depending mainly on the location of the tumor
and the degree of involvement, and it can be asymptomatic,
with diagnosis only after autopsy.® Percardial metastases,
which account for more than 60% of cardiac metastases,
can cause pericarditis or effusion, resulting in corresponding
clinical signs and symptoms.®* Myocardial metastases account
for around a third of cases and can evolve with arrhythmia
and chest pain, in addition to contractile dysfunction and a
clinical picture of heart failure.” Endocardial involvement is
rare, described in 3% to 5% of cases, and can evolve with
obstruction and/or embolization. Paraneoplastic phenomena,
such as thromboembolic events, can also occur.?

The first-line test for the initial assessment of cardiac
metastatic lesions is echocardiography, which is a widely
available, noninvasive procedure which identifies the
presence of masses, and their respective characteristics,
location, and relationship with adjacent structures.?
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Figures 3A and 3B - /mages of the interatrial septum. Figure 3A reveals a tumor lesion passing through the PFO. Figure 3B, showing right-to-left flow using

color Doppler.

Cardiac resonance imaging and computed tomography act
as complementary imaging techniques, providing more
detailed anatomical images and information on the tumor’s
vascularization and local invasion.

The treatment of cardiac metastases depends on the
clinical presentation and is initially aimed at controlling
symptoms and complications, such as pericardial tamponade,
arrhythmias, and symptoms of heart failure. Other forms
of treatment, such as tumor resection, chemotherapy, and
radiotherapy, must be individually adapted to each patient.

Currently, no protocol for investigating cardiac metastases
in patients with malignant neoplasms is established.
However, for screening purposes, some authors suggest
performing an echocardiogram on patients with lung and
liver cancer who have cardiac arrhythmias. The prognosis of
malignant cardiac tumors secondary to metastases is poor,
given that patients present with advanced cardiac metastases
at the time of diagnosis."’

This report illustrates a case of extensive cardiac metastatic
involvement, originating in the inferior vena cava, with
multiple intracavitary mobile tumors affecting all 4 heart
chambers, associated with the presence of a secondary
ovarian tumor, with no defined primary etiology.

Conclusion

In cases of advanced neoplasms, a detailed assessment
of the cardiac structures (pericardium, epicardium,
myocardium, and endocardium) should be performed in the
search for metastases. Echocardiography, in its various forms,
enables early diagnosis of cardiac involvement.
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Figure 4 - Image of the inferior vena cava in a subcostal window on TTE, filled
with an extensive tumor lesion, up to its entrance into the right atrium.
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