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Abstract

We report a rare and diagnostically challenging case of peri-
cardial tamponade in a breast cancer patient, treated two
years earlier. Echocardiogram and an enhanced computed
tomography (CT) scan revealed a large mass in the right
pericardium with indistinct borders. A positron emission
tomography-computed tomography (PET-CT) scan showed
no uptake of fluorine- 18 fluorodeoxyglucose (18F-GDP) by
the mass. Cardiac magnetic resonance imaging (MRI) with
late gadolinium enhancement confirmed no signal enhance-
ment within the mass and a clear border, decisively ruling
out malignancy. This case highlights the importance of late
gadolinium enhancement in this diagnostically challenging
case and explores the pericardial tamponade development
mechanism.

pericardial tamponade; central venous catheter; cardiac
MRYI; late gadolinium enhancement

Introduction

Central venous catheters (CVC) are widely used for
intravenous drug administration. However, improper use
of CVCs has been implicated in iatrogenic injuries [1]. A
severe mechanical complication of CVC insertion is peri-
cardial tamponade, a condition with a mortality rate rang-
ing from 65% to 100% [2]. In 80% of cases, perforations
occur in the right atrium and right ventricle, followed by the
superior vena cava [3]. Here we present a rare case of peri-
cardial tamponade occurring two years after the placement
of a CVC for administering postoperative chemotherapy in
a breast cancer patient.

Case Presentation

In mid-October 2023, a 50-year-old female presented
to the emergency department with complaints of abdom-
inal distension, difficulty breathing, and bilateral lower
limb edema. Over the preceding two weeks, she experi-
enced intermittent fever, severe cough, progressive fatigue,
a weight gain of 5 kilograms, difficulty breathing, and pal-
pitations. Upon reviewing the case records, emergency
department physicians discovered a breast cancer diagno-
sis from November 2021 (staged as T2N1MO) leading to a
modified radical mastectomy of the right breast combined
with sentinel lymph node dissection. Regular follow-ups
revealed no signs of tumor recurrence or lymph node metas-
tasis. No further hospitalizations, invasive medical proce-
dures, or trauma were noted.

The patient, unable to stand and restricted to a
wheelchair, exhibited multiple systemic symptoms. Her
vital signs were as follows: oxygen saturation of 92% in
ambient air, a respiratory rate of 24 breaths per minute, a
regular heart rhythm at 114 beats per minute, blood pres-
sure of 107/83 mmHg, and a body temperature of 36.1 °C.
Physical examination revealed mild jaundice of the skin and
conjunctiva, absence of palpable superficial lymph nodes,
and adequate jugular vein filling. Pulmonary assessment
noted diminished bilateral lung breath sounds, scattered
moist rales in the lower lung fields, and a difference in
percussion tones, with dullness on the left side and normal
resonance on the right. Cardiac auscultation detected faint
heart sounds. The abdominal examination revealed disten-
sion with upper right quadrant tenderness without rebound.
Positive shifting dullness was present, bowel sounds were
reduced to 2—3 per minute, and severe edema was noted in
both lower limbs.

The clinical presentation involved multiple systems
with symptoms intensifying over the prior two weeks sug-
gesting cardiovascular, respiratory, and digestive systems
involvement. While indicators suggest a cardiovascular
etiology, bacterial infections, cancer metastasis, and sys-
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temic inflammatory processes should be considered. Given
the patient’s breast cancer history, it is crucial to ascertain
whether pericardial metastasis led to effusion or if tumor-
induced circulatory embolism occurred.

Guided by the patient’s medical history and recent
examination results, the attending physician performed a
transthoracic echocardiogram and chest enhanced com-
puted tomography (CT). The echocardiogram revealed an
abnormal large “honeycomb-like” echo area (9.2 x 4.3 cm)
in the right pericardium, compressing the right atrium and
ventricle (Fig. 1A). The CT scan identified a similar mass
in the right pericardium, exerting significant pressure on the
adjacent cardiac structures (Fig. 1B). These findings sug-
gested a lesion within the heart, although its nature and ori-
gin remained unclear.

Given the echocardiographic and CT findings, the
physician considered metastatic cardiac tumors (MCT).
Subsequently, positron emission tomography-computed to-
mography (PET-CT) revealed an irregular mass in the
right ventricle with uneven density no contrast agent up-
take. Metabolic activity increased in lymph nodes across
the supraclavicular, axilla, para-tracheal area, and pul-
monary hilum regions (Fig. 1C-E). The incomplete uptake
of fluorine-18 fluorodeoxyglucose (18F-GDP) suggested a
potential malignancy, although a definitive diagnosis re-
mained elusive. There was an urgent need to alleviate heart
failure symptoms, with surgical intervention considered to
relieve the pressure. However, the significant risks asso-
ciated with surgery, particularly if inoperable breast can-
cer metastasis is confirmed, necessitated cautious consider-
ation.

The attending physician convened a multidisciplinary
team with cardiac surgery, cardiology, radiology, and nu-
clear medicine experts to discuss the case. The nuclear
medicine specialist noted observed no contrast agent dis-
tribution in the mass on PET-CT, suggesting potential re-
sistance to 18-FDG uptake. The heightened metabolic ac-
tivity in multiple lymph nodes complicated the exclusion of
tumor metastasis. The radiologist recommended acquiring
higher-resolution magnetic resonance imaging (MRI) to de-
fine the mass’s borders. The cardiologist, skeptical of the
rapid growth and breast cancer cardiac metastasis within the
timeframe, suggested a cardiac lesion biopsy to establish a
definitive diagnosis. The cardiac surgeon noted the severe
right heart failure symptoms, indicating the need for surgi-
cal intervention to alleviate cardiac compression. However,
the team recognized substantial surgical risks, particularly
if breast cancer metastasis was confirmed during the oper-
ation, and found to be inoperable.

After careful discussion, the team unanimously agreed
to proceed cautiously due to ongoing uncertainty sur-
rounding the MCT diagnosis and unidentified mass. The
planned diagnostic approach included a comprehensive car-
diac contrast-enhanced MRI scan, cytological analysis of
the abdominal fluid, and a biopsy of axillary lymph nodes.
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Analysis of the abdominal fluid aspirant and cytolog-
ical examination revealed numerous lymphocytes and pro-
liferating mesothelial cells. Subsequently, fine needle as-
piration cytology of the left axillary lymph node was per-
formed under ultrasound guidance, revealing a minimal
number of lymphocytes.

Cardiac MRI revealed an irregular heterogeneous
mass within the right pericardium, with T2-weighted Imag-
ing (T2WI) depicted a spectrum of pericardial signals, pre-
dominantly high in intensity (Fig. 1F). Late gadolinium
enhancement indicated no signal enhancement within the
mass, highlighting a distinct border between the mass and
the adjacent right heart structures (Fig. 1G). The multidis-
ciplinary team concluded that the high-resolution MRI out-
lined a distinct boundary between the pericardial mass and
the right heart, without contrast signal enhancement, sug-
gesting an extremely low probability of metastatic tumor
involvement. The tumor’s low malignancy, combined with
systematic chemotherapy and radiotherapy following dis-
case guidelines made the rapid development of a MCT to
approximately 9 cm within the brief period highly improb-
able. Consequently, the team unanimously ruled out MCT,
recommending urgent surgical intervention to relive cardiac
compression. However, the mass’s specific nature through
intraoperative pathology was deemed necessary for an ac-
curate diagnosis and appropriate management.

On November 25, 2023, the patient underwent a peri-
cardial mass clearance procedure combined with pericardial
stripping and excision. Upon exposing the pericardium,
surgeons encountered a dark red gel-like substance. Ex-
amination of the atrial and ventricular structures revealed
them to be normal, although the right heart activity was
significantly restricted. Within the right pericardial cavity,
a dark red, gelatinous mass measuring approximately 9 X
5 cm was identified (Fig. 1H). The surgical team success-
fully removed the foreign material, alleviating the right car-
diac compression. They next confirmed the heart’s struc-
tural integrity, with no significant breaches or hemorrhages
(Fig. 11). The thickened and abnormal pericardial tissue was
submitted for pathological examination. The pathology re-
port described the excised material as hemorrhagic necrotic
tissue encased in proliferative fibrous tissue with infiltrat-
ing inflammatory cells. The pericardium exhibited signs of
partial necrosis, fibrous tissue proliferation, and infiltration
of inflammatory cells. Crucially, the sample was devoid of
any tumor cells (Fig. 17J).

The patient was successfully discharged on December
5, 2023. During routine outpatient follow-up one month
later, the patient reported significant symptom relief and
had regained the ability to walk independently. Transtho-
racic echocardiography and contrast CT scans revealed the
disappearance of the pericardial mass with minimal pericar-
dial effusion.
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Fig. 1. Comprehensive diagnostic and intraoperative findings of pericardial mass using multimodal imaging techniques. (A)
Transthoracic echocardiogram was utilized to visualize the initial presence and position of the pericardial mass affecting cardiac func-
tion. (B) Chest enhanced computed tomography (CT) provided detailed imaging that confirmed the extent and effects of the mass on the
right heart structures. (C—E) positron emission tomography-computed to- mography (PET-CT) scan revealed an irregular mass shadow
in the right ventricle characterized by uneven density and no evident contrast distribution, suggesting the absence of typical tumor char-
acteristics. (F) Cardiac magnetic resonance imaging (MRI) T2WI imaging showed mixed signal intensities indicating the heterogeneous
nature of the mass. (G) Cardiac MRI late gadolinium enhancement highlighted the mass’s borders and lack of enhancement, further
suggesting non-malignant pathology. (H) Upon surgical exploration of the pericardium, a dark red gel-like substance was observed. (I)
Confirmation of the heart’s intact structural integrity, with no significant breaches or hemorrhages. (J) The pathological analysis indicates
the presence of bleeding, fibrin leakage, and infiltration by inflammatory cells, with no tumor cells detected, supporting a diagnosis of
an inflammatory or benign etiology rather than malignancy. * Indicates the presence of a pericardial mass. RV, right ventricle; RA, right
atrial; LV, left ventricle; LA, left atrial. 50 um, divided into 5 sections of 10 pm each.

tases include melanoma, leukemia, as well as lung, breast,
and esophageal cancers [4]. Potential pathways for MCT
metastasis include hematogenous, lymphatic, and direct
spread. In the context of breast cancer, cardiac metasta-
sis often occurs via lymphatic and direct routes, predomi-
nantly affecting the pericardium. While MCT can manifest

MCTs involving myocardium or pericardium are rare,
with an incidence ranging from approximately 1.5% to
20%. The most common primary sources of these metas-
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Fig. 2. Formation and development of the pericardial mass. Central venous catheter insertion induced an iatrogenic myocardial

injury in the right ventricular myocardium. This was exacerbated by chemotherapy, radiotherapy, and intense coughing. Localized

minute myocardial ruptures drove the development of a pericardial hematoma within the right ventricular myocardium. Subjected to

sustained hematoma compression, the injuries gradually healed.

symptoms of congestive heart failure and may pose a life-
threatening risk in some cases [5], over 90% of MCT cases
remain asymptomatic and clinically silent [6]. Therefore,
clinicians consider the possibility of cardiac metastasis and
investigate when cancer patients present new cardiac symp-
toms.

While transthoracic echocardiography is the pre-
ferred initial diagnostic tool, in this particular case, lack
of echocardiographic expertise and an oversight in non-
contrast CT imaging led to the initial oversight of the car-
diac mass diagnosis (Fig. 1B). Hence, supplementary di-
agnostic imaging methods including contrast CT, PET-CT,
and contrast MRI should be employed to elucidate tumor
characteristics including size, morphology, location, inva-
siveness, and vascularity [5]. Pericardial endoscopy, com-
bined with pathological analysis, is particularly valuable for
investigating unexplained pericardial conditions [7]. How-
ever, this invasive procedure carries a considerable risk of
bleeding and should only be performed in well-equipped
tertiary care centers with extensive experience.

The surgical team was perplexed by the absence of vis-
ible cardiac perforations or bleeding points, despite clear
signs of cardiac involvement. A review of the patient’s his-
tory identified a CVC insertion two years earlier as the only
procedure capable of producing the cardiac injury. Early
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perforations (<24 hours) often result from direct trauma
from direct trauma by guidewires, dilators, or catheters.
Late perforations typically stem from ongoing mechani-
cal damage and chemical catheter erosion, leading to tis-
sue necrosis and subsequent perforation [1]. Following
creation of an angle between the catheter tip and the ves-
sel or cardiac wall, respiratory and cardiac muscle move-
ment during contractions may lead to perforation. Contact
with high-osmolarity fluids can result in chemical erosion
and permeability-induced injury, leading to perforation [3].
Strict adherence to chest fluoroscopy during CVC place-
ment is crucial to accurately position the catheter tip, pre-
venting its advancement into the cardiac chambers [8].

Assessing catheter blood flow patency is crucial [8].
The patient underwent tumor chemotherapy and radiother-
apy from December 2021 to March 2023. In February
2022, difficulties in aspiration before the fourth central ve-
nous catheter use raised concerns. Nonetheless, chemother-
apy continued until the catheter required removal and treat-
ment shifted to peripheral venous administration. The deep
catheter placement and aspiration difficulties suggested po-
tential catheter-related iatrogenic injury, likely contributing
to subsequent cardiac perforation and hematoma develop-
ment [2]. Although no pericardial tamponade symptoms
appeared post-infusion, ongoing vigilance with transtho-
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racic echocardiography is advised to check for pericardial
effusion, and chest contrast CT to detect any vascular or
cardiac wall ruptures.

Notably, the symptoms of pericardial tamponade did
not manifest until in October 2023. Based on this delay, we
speculate the patient’s thoracic radiotherapy, targeting the
right neck and chest [9], and chemotherapy regimen with
anthracycline combined with targeted drugs [10], may have
compounded the issue. It is plausible that these treatments
exacerbated fibrosis around the myocardial damage initially
induced by the CVT.

Of particular concern is the intense coughing the pa-
tient experienced in early October 2023 due to a cold,
which was treated with cough suppressants, including com-
pound methoxyphenamine capsules, during her hospital-
ization. The pronounced symptoms of pericardial tam-
ponade emerged shortly thereafter. The physiological
stages of coughing—namely inhalation, compression, and
exhalation—generate high expiratory velocity to prevent
foreign bodies from entering the lower respiratory tract and
facilitate the expulsion of any existing foreign matter. How-
ever, this physiological process carries inherent risks; ex-
cessive intrathoracic pressure during intense coughing can
potentially damage cardiovascular structures [11]. For in-
stance, during intense coughing, intrathoracic pressure can
spike up to 300 mmHg [12], impacting the normal blood
flow within the circulatory system. Interestingly, the lit-
erature suggest the intrathoracic pressure generated dur-
ing coughing may offer hemodynamic advantages over ex-
ternal chest compressions, thereby supporting the viability
of cough-assisted cardiopulmonary resuscitation viable in
controlled environments [13].

Excessive intrathoracic pressure from coughing may
damage cardiovascular structures. Papadimos and Hof-
mann [ 14] documented a case in 2006 of a middle-aged man
experiencing intense chest and back pain following force-
ful coughing triggered by a pickle lodged in his airway.
The patient was subsequently diagnosed with aortic dissec-
tion. The authors hypothesized that the forceful coughing
substantially increased transvalvular pressure in the chest,
aorta, and ventricle, precipitating an aortic rupture [14].

In this case, we hypothesize the patient’s vigorous
coughing episode elevated intrathoracic pressure, causing
minute ruptures in the locally fibrotic pressure-sensitive
right ventricle. A large hematoma subsequently developed
over two weeks, compressing the right heart (Fig. 2). This
hematoma eventually caused the ruptures to heal, explain-
ing the lack of visible rupture during surgery.

Conclusion

This case highlights a pericardial hematoma causing
tamponade in a cancer patient, two years after central ve-
nous catheter implantation. It offers diagnostic insights for
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future clinicians when evaluating malignancy patients with
unexplained pericardial tamponade, cautioning against re-
liance on empirical factors alone for diagnosis. In cases
of pericardial tamponade associated with malignancy, early
utilization of late gadolinium enhancement in cardiac MRI
can assist in accurately identifying pericardial metastases
and malignant pericardial hematomas, enabling timely in-
tervention to manage these life-threatening conditions. The
CARE checklist was used when writing this case report
(Supplementary Fig. 1).
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