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Case report

Simultaneous presentation of pulmonary embolism
and pericardial effusion as complications of cancer:

a case report
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Summary

We report the case of a 62-year-old woman who was admitted to Vilnius University Hospital Santaros
klinikos suffering from week-long shortness of breath during minimal physical activity. Computed tomography
angiography and echocardiogram findings led to a diagnosis of pulmonary embolism and large pericardial
effusion. The patient was previously diagnosed with a base of tongue cancer with lung metastasis. The patient
received low-molecular-weight-heparin, and pericardiocentesis was performed. As a result, the patient’s general
condition improved, and she was discharged from the hospital. In this case, pulmonary embolism and pericardial
effusion coincided as complications of malignancy. The concurrent presentation of these conditions is rare and
poses a clinical dilemma regarding the treatment, including anticoagulant therapy.
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Highlights

• In this case, pulmonary embolism and peri-
cardial effusion occurred at the same time as
complications of malignancy.

• The concurrent presentation of pulmonary
embolism and pericardial effusion is rare and
pose a clinical dilemma regarding the best
treatment option. Existing guidelines do not
indicate whether anticoagulation should be
used in such a case.

• The patient received low-molecular-weight-
heparin, and pericardiocentesis was
performed. The patient’s general condition
improved, and she was discharged.

Introduction

Pulmonary embolism (PE) and pericardial ef-
fusion are common and potentially fatal urgent
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medical conditions. Often these conditions can
result from the underlying malignancy [1]. Pa-
tients with malignancies tend to develop a hy-
percoagulable state leading to PE. Venous throm-
boembolism risk varies according to the type of
tumour. The risk associated with head and neck
cancer is considered low (0.16–3.125%), but few
data are available, thus it is challenging to state
the risk [2]. Some studies have indicated that
venous thromboembolism occurs in 15% of all
oncological patients and has a 30% risk of mor-
tality if not treated [3,4]. In patients with ma-
lignancies, pericardial effusion can develop for
many reasons: direct pericardial extension due
to neoplasm or metastasis, impaired lymphatic
drainage, infectious causes, after treatment with
radiotherapy or chemotherapy, etc. [1]. The neo-
plastic pericardial disease occurs in up to 12% of
cancer patients and indicates a poor prognosis
[5].

However, it is uncommon for PE and pericar-
dial effusion to co-occur. This rare phenomenon
poses a clinical dilemma about the best treatment
option. In this report, we present concomitant PE
with pericardial effusion as complications of ma-
lignancy and discuss possible treatment.
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Case presentation

In August of 2021, a 62-year-old woman came
for a regular visit for immunotherapy with
nivolumab, and she complained of shortness
of breath during minimal physical activity and
general weakness. Laboratory tests showed ele-
vated levels of D-dimers, and lung metastases
appeared on chest x-ray. The computed tomog-
raphy angiogram (CTA) revealed an embolus in
the subsegmental pulmonary artery of the right
lower lobe and also a large 34-mm pericardial
effusion (Fig. 1). The echocardiogram showed tri-
cuspid regurgitation, dilated right ventricle with
systolic dysfunction, and pericardial effusion up
to 33-mm around the left ventricle and up to
12-mm around the right ventricle (Fig. 2). The pa-
tient was admitted to the cardiology department.

In 2013 a patient was diagnosed with base
of tongue cancer. Histology revealed squamous
cell carcinoma and stage III cT2pN1cM0. The
patient underwent chemotherapy with radio-
therapy. In 2015 disease progression was seen
and the left side cervical lymph node was re-
moved. In 2020 a surveillance computed to-
mography scan showed lung lesions suspicious
for metastatic disease and biopsy of lung lesion
confirmed high-grade squamous cell carcinoma,
and the patient underwent chemotherapy with
6 cycles of cisplatin/5-fluorouracil and biological
therapy with cetuximab. In February 2021 disease
progression was seen, and immunotherapy with
nivolumab was initiated (the last dose was on 12
July 2021). The patient also has hypothyroidism
and rheumatoid arthritis.

Physical examination: patient weight 58 kg
(BMI 24.1), blood pressure 120/80 mmHg, heart
rate 69 beats/min, heart sounds were rhyth-
mic with muffled tones, respiratory rate was 16
breaths/min, lung sounds were clear bilaterally,
oxygen saturation was 98% by pulse oxime-
try while breathing room air, the abdomen was
soft and painless, bilateral oedema in the an-
kles was noted. Blood tests showed anaemia (red
blood cells 3.5 × 1012/L, haemoglobin 96 g/L,
haematocrit 0.29), normal range of B-type natri-
uretic peptide (80.3 ng/L) and troponin (2 ng/L),
normal liver function, slightly elevated creati-
nine (112 μmol/L) and reduced glomerular filtra-
tion rate (45 mL/min/1.73 m2), slightly elevated
C-reactive protein (16.4 mg/L), slightly elevated
thyroid-stimulating hormone (9.6 mU/L), normal
range of electrolytes. An ECG showed low volt-
age.

The patient received low-molecular-weight-
heparin nadroparin 0.6 mL injections twice per
day (the dose was reduced according to the pa-
tient’s renal function). Novel oral anticoagulants

Figure 1. The computed tomography angiogram showing pul-
monary embolism in the subsegmental pulmonary artery of
the right lower lobe.

Figure 2. The echocardiogram showing large pericardial effu-
sion.

and warfarin were not used because of pericar-
dial effusion and a high risk of bleeding. The
patient also received furosemide 40 mg IV and
later torasemide 10 mg PO, omeprazole 20 mg,
levothyroxine 50 mcg and diclofenac 75 mg.
Pericardiocentesis was performed – 840 mL of
dark blood colour fluid was aspirated, and an ad-
ditional 490 mL of fluid was drained over the
following 96 hours (in total 1330 mL). In the
histological examination of punctate single his-
tiocytes and no atypical cells were observed. In
the cytological examination of punctate a high
number of erythrocytes and macrophages, few
leukocytes and reactive mesothelial cell clusters,
and no atypical cells were found.

The patient’s general condition improved and
she was discharged. However, due to the active
cancer nadroparine should be continued for a
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Table 1.
Patients received treatment with anticoagulant and their outcomes

Patient Anticoagulant Outcome Reference

I not specified not clear [14]

II heparin survived [15]

III not specified survived [16]

IV heparin died after pericardiocentesis [18]

V heparin, and after 5 days low-molecular-weight-heparin
enoxaparin sodium

survived [19]

VI heparin, and after novel oral anticoagulants survived [20]

VII low-molecular-weight-heparin died after 3 months [23]

prolonged time. Also patient will continue treat-
ment with torasemide, omeprazole, and levothy-
roxine.

Discussion

The management of pericardial effusion can
require pericardiocentesis or surgery. The deci-
sion on whether to treat patients immediately is
based on the symptoms and evidence of tampon-
ade physiology [6]. Anticoagulation increases the
risk of bleeding. In addition, anticoagulant treat-
ment increases the risk of pericardial bleeding re-
currence, especially in patients with malignant
diseases who are already inclined to pericardial
bleeding [7].

The standard treatment of acute pulmonary
embolism is long-term anticoagulation therapy.
The mortality rate from untreated PE can be as
high as 30%. This risk is significantly reduced
by prompt initiation of anticoagulant therapy.
Therefore, treatment must be initiated as soon as
possible [3].

Although PE is generally treated with antico-
agulation therapy, pericardial bleeding is consid-
ered a contraindication to anticoagulation ther-
apy. Existing guidelines do not indicate whether
anticoagulation should be used in patients with
PE and pericardial effusion [8–11].

In our case, patient received immunotherapy
based on the nivolumab clinical trial for head
and neck tumours. Regarding adverse effects, PE
and pericardial effusion were not reported [12].
However, immunotherapy should constantly be
monitored for possible pseudo-progression and
pericardial fluid. In this case, surveillance com-
puted tomography scans showed no fluid in the
pericardium.

We performed the literature review and found
11 previously documented cases of pericardial ef-
fusion and pulmonary embolism as concomitant
cancer complications from 2000 to 2022 [13–23].

Ten out of eleven patients had been diagnosed
with malignancy only after simultaneous pre-

sentation of PE and pericardial effusion and ad-
mission to the hospital [13–18,20–23]. The co-
occurrence of pericardial effusion and PE should
prompt clinicians to look for undiagnosed active
malignancies. Our patient had been diagnosed
with metastastic base of tongue cancer prior to
admission. Clinicians caring for patients with di-
agnosed cancer should be aware and cautious of
these concomitant complications.

Ten patients (91%) had pericardiocentesis or
surgery during hospitalization [13–18,20–23].
Seven patients (64%) received treatment with an-
ticoagulants. Four of seven patients survived (the
survival rate is 57%), one died after pericardiocen-
tesis (14%), one died after 3 months (14%), and
one outcome is not clear (14%) [14–16,18–20,
23] (Table 1). From those four patients who did
not receive treatment with anticoagulants: one
of them survived (25%), one died after 6 weeks
(25%), and two outcomes are not clear (50%)
[13,17,21,22]. Our patient was given anticoagula-
tion and survived. Anticoagulation therapy could
be life-saving in a patient with malignancy that
presents with both a PE and a pericardial effu-
sion. The risk-benefit ratio should be considered
for each patient’s case to improve clinical out-
comes.

Conclusions

This clinical case demonstrates that pulmonary
embolism and pericardial effusion, relatively
common complications of cancer, can co-occur.
It is essential to remember both these conditions
when dealing with the context of previously diag-
nosed or undiagnosed malignancy. Anticoagula-
tion therapy might be considered an appropriate
treatment. Additional prospective studies should
be carried out to establish the best treatment.
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[3] Bĕlohlávek J, Dytrych V, Linhart A. Pulmonary embolism,
part I: epidemiology, risk factors and risk stratification,
pathophysiology, clinical presentation, diagnosis and non-
thrombotic pulmonary embolism. Exp Clin Cardiol 2013;
18(2):129–38.

[4] Wickham N, Gallus AS, Walters BNJ, Wilson A, NHMRC
VTE Prevention Guideline Adaptation Committee. Preven-
tion of venous thromboembolism in patients admitted to
Australian hospitals: summary of National Health and Med-
ical Research Council clinical practice guideline. Intern Med
J 2012; 42(6):698–708.

[5] Lestuzzi C. Neoplastic pericardial disease: old and current
strategies for diagnosis and management. World J Cardiol
2010; 2(9):270–9.

[6] Adler Y, Charron P, Imazio M, Badano L, Barón-Esquivias
G, Bogaert J, et al. 2015 ESC guidelines for the diagnosis
and management of pericardial diseases. Eur Heart J 2015;
36(42):2921–64.

[7] Pabba K, Rojas-Hernandez CM. Concurrent presentation
of a hemorrhagic pericardial effusion and venous throm-
boembolism in malignancy: a systematic review of case
studies. J Thromb Thrombolysis 2019; 48(3):454–8.

[8] Konstantinides SV, Meyer G, Becattini C, Bueno H, Geers-
ing GJ, Harjola VP, et al. 2019 ESC guidelines for the di-

agnosis and management of acute pulmonary embolism
developed in collaboration with the European Respiratory
Society (ERS): The Task Force for the diagnosis and manage-
ment of acute pulmonary embolism of the European Soci-
ety of Cardiology (ESC). Eur Respir J 2019; 41(4):543–603.

[9] Kearon C, Akl EA, Ornelas J, Blaivas A, Jimenez D,
Bounameaux H, et al. Antithrombotic therapy for VTE dis-
ease: CHEST guideline and expert panel report. Chest 2016;
149(2):315–52.

[10] Mandalà M, Falanga A, Roila F, ESMO guidelines Working
Group. Management of venous thromboembolism (VTE) in
cancer patients: ESMO clinical practice guidelines. Ann On-
col Off J Eur Soc Med Oncol 2011; 22 Suppl 6:vi85–92.

[11] Key NS, Khorana AA, Kuderer NM, Bohlke K, Lee AYY,
Arcelus JI, et al. Venous thromboembolism prophylaxis and
treatment in patients with cancer: ASCO clinical practice
guideline update. J Clin Oncol 2020; 38(5):496–520.

[12] Ferris RL, Blumenschein G, Fayette J, Guigay J, Colevas
AD, Licitra L, et al. Nivolumab for recurrent squamous-cell
carcinoma of the head and neck. N Engl J Med 2016;
375(19):1856–67.

[13] Jairath UC, Benotti JR, Spodick DH. Cardiac tampon-
ade masking pulmonary embolism. Clin Cardiol 2001;
24(6):485–6.

[14] Akhbour S, Khennine BA, Oukerraj L, Zarzur J, Cherti
M. Pericardial tamponade and coexisting pulmonary em-
bolism as first manifestation of non-advanced lung adeno-
carcinoma. Pan Afr Med J 2014; 18:15.

[15] Thomas C, Lane K, Cecconi M. Pulmonary embolism
with haemorrhagic pericardial effusion and tamponade: a
clinical dilemma. BMJ Case Rep 2014; 2014:bcr2013202285.

[16] Kandasamy S, Tadi MEF, Rudrapogu JS, Biju G, Boddikura
C, Naralasetty AK. Pericardial tamponade masking associ-
ated pulmonary thrombo embolism in a case of adeno car-
cinoma of lung. Int J Res Med Sci 2017; 3(8):2126–8.

[17] Cagnina RE, Gay EB. An elderly man with dyspnea and
chest pain. Chest 2016; 149(1):e7–9.

[18] Huang K, Huang SY, Cheng SY, Tsai MT, Hung M. Massive
pulmonary embolism concomitant with cardiac tamponade
as initial presentation of lung adenocarcinoma: a diagnostic
and therapeutic dilemma. J Acute Med 2019; 9(1):24–8.

[19] Pazooki B, Sherafati A. Management of pulmonary em-
bolism and pericardial effusion. Case Rep Clin Pract 2019;
4(2):48–51.

[20] Pathak V, Manivel V. Defying Occam’s razor: a case of pul-
monary embolism masked by cardiac tamponade. J Emerg
Med 2022; 62(2):e23–7.

[21] Kosugi M, Ono T, Yamaguchi H, Sato N, Dan K, Tanaka
K, et al. Successful treatment of primary cardiac lymphoma
and pulmonary tumor embolism with chemotherapy. Int J
Cardiol 2006; 111(1):172–3.

[22] Bohlmann MK, Eckstein FS, Stauffer E, Allemann Y, Carrel
TP. Isolated amelanotic malignant melanoma of the heart.
Br J Dermatol 2002; 146(5):912–5.

[23] Sardar MR, Kuntz C, Patel T, Saeed W, Gnall E, Imaizumi
S, et al. Primary pericardial mesothelioma unique case and
literature review. Tex Heart Inst J 2012; 39(2):261–4.

21


	Simultaneous presentation of pulmonary embolism and pericardial effusion as complications of cancer: a case report
	Highlights
	Introduction
	Case presentation
	Discussion
	Conclusions
	Declarations
	Funding and competing interests
	Ethics approval
	Consent to participate and consent to publish

	References


