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An unusual case of non-small-cell lung 
cancer presenting as spontaneous cardiac 
tamponade

H
emorrhagic pericardial efusion with asso-
ciated cardiac tamponade as a de novo 
sign of malignancy is seen in about 2% of 

patients.1 Consequently, cardiac tamponade is an 
oncologic emergency and considered a unique pre-
sentation of a malignancy.2 Cancer emergency is 
defned as an acute condition that is caused directly 
by the cancer itself or its treatment and requires 
intervention to avoid death or signifcant morbidity.3 
Te mechanism by which cardiac tamponade is clas-
sifed as a life-threatening emergency stems from its 
impairment of right ventricular flling, resulting in 
ventricular diastolic collapse and decreased cardiac 
output, which can ultimately lead to death.4 

We describe the case of a previously healthy 
woman in her late 40s who was a nonsmoker with 
no previous risk factors and who presented with a 
large pericardial efusion  and bilateral pulmonary 
emboli. She was diagnosed with metastatic epi-
dermal growth factor receptor-positive (EGFR-
positive) adenocarcinoma of the lung.  Tis case 
highlights an oncologic emergency as a de novo pre-
sentation of malignancy. 

Case presentation and summary 
A 48-year-old white woman presented to the emer-
gency department with a 2-week history of progres-
sive shortness of breath at rest and exertion, associ-
ated with dry cough, night sweats, and mild myalgias. 
Her medical history was signifcant for superfcial 
vein thrombosis involving the right greater saphe-
nous vein 4 months before she presented. She was 
a nonsmoker, with no history of previous smok-
ing or environmental exposure, but her family his-

tory was pertinent for lung cancer in her maternal 
grandparents.

Her physical examination was positive for sinus 
tachycardia. Her neck veins were also distended to 
her jaw at 60 degrees. No lower extremity swelling 
was noted. Te results of an initial electrocardiogram 
(ECG) were consistent with electrical alternans 
(Figure 1). Tey also showed signifcant collapse of 
the right ventricle occurring in systole and diastole 
with swinging motion of the entire heart within the 
pericardial sac, which was indicative of impending 
tamponade (Figure 2). A computed-tomography 
(CT) scan of the chest revealed bilateral pulmonary 
emboli, bilateral pleural efusions, and a large peri-
cardial efusion (Figure 3). Te patient underwent 
percutaneous pericardiocentesis with drain place-
ment by interventional cardiology and placement of 
an inferior vena cava flter. At the same time, she 
also underwent right thoracentesis.

Te pericardial fuid was hemorrhagic, and 
the fnal immunohistochemistry results dem-
onstrated primary adenocarcinoma of the lung. 
Immunohistochemistry was positive for thyroid 
transcription factor 1, the Ber-EP4 antibody, and 
cytokeratin 7. Cell-block histochemistry from the 
pleural and pericardial fuids were supportive for 
adenocarcinoma. While we were waiting for these 
results, the pericardial drain was pulled on day 3 
after placement and a repeat echocardiogram on day 
5 showed recurrence of the efusion. We consulted 
with our thoracic surgery colleagues, and the patient 
underwent video-assisted thoracic surgery with par-
tial pericardectomy, right middle lobe wedge resec-
tion for additional tissue, chest wall biopsy, mechan-
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ical and talc pleurodesis, and placement of a tunneled 
Aspira catheter. In addition, a biopsy of the right middle 
lobe was positive for poorly diferentiated adenocarcinoma 
with lymphovascular invasion (Figure 4). Additional test-
ing came back positive for EGFR mutation for L858R 
substitution mutation on exon 21. 

Te patient was discharged on day 5 after the proce-
dure. Her Eastern Clinical Oncology Group (ECOG) 
Performance Status score was 0 (fully active), and she was 

FIGURE 1 Electrocardiogram displaying electrical alternans, a 
characteristic of cardiac tamponade.

FIGURE 2 Echocardiogram demonstrating features characteristic 
of cardiac tamponade.

FIGURE 3 Computed-tomography scan of chest showing cardiac 
tamponade (blue arrow), pulmonary emboli (pink arrow), and 
pleural effusion (green arrow).

FIGURE 4 Tissue biopsy (100x, H&E stain) demonstrating A, 
poorly differentiated adenocarcinoma; B, tumor invasion of 
blood vessels; and C, pleural lymphatic invasion with tumor.
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started on warfarin, titrated to maintain an INR between 
2-3 for her bilateral pulmonary emboli. 

As an outpatient, she underwent a positron-emission 
tomography scan for staging purposes. It revealed wide-
spread metastatic disease (Figure 5). In the left upper lobe, 
innumerable hepatic metastatic lesions, mediastinal ade-
nopathy, left thoracic inlet adenopathy, and bony metasta-
ses to the ribs. In addition, a large pericardial efusion was 
noted. She had a third echocardiogram at that time, which 
confrmed a large pericardial efusion with early tampon-
ade, which was manifested by transmitral respiratory varia-
tion and mild diastolic compromise in the right ventricu-
lar free wall. Tere was also development of a new upper 
extremity deep-vein thrombosis even though she was on 
warfarin therapy.

Te patient was re-admitted to the hospital and under-
went a procedure to create a subxiphoid pericardial win-
dow. During this hospital stay, she was started on enoxa-
parin anticoagulant therapy at 1mg/kg every 12 hours. She 
was discharged home on day 7 after the procedure, again 
with an ECOG score of 0, and started on the tyrosine 
kinase inhibitor erlotinib at 150 mg by mouth daily given 
the EGFR-positive nature of her adenocarcinoma. 

Discussion
Lung cancer is the leading cause of cancer-related deaths in 
the United States. In 2015, it was estimated that 221,200 
new cases of lung and bronchial cancers would be diag-
nosed and about 105,590 people would die from lung can-
cer.5 About 80% of new lung cancer diagnoses are classifed 
as non-small-cell lung cancer (NSCLC), with more than 
two-thirds of those cases presenting with advanced disease 
at the time of diagnosis.6 In patients with NSCLC, the 

most common sites of distant metastasis are bone and the 
brain, liver, and adrenal glands.7 Cardiac metastasis is rare, 
but when it does occur, it is most prevalent in advanced 
cancers. Li and colleagues have reported that malignant 
pericardial efusion is found 2.7% of all cancer cases, with 
an estimated one-third originating from the lungs.8 It has 
been estimated the 1-year survival for NSCLC compli-
cated by malignant pericardial efusion is 18.3%, with a 
median survival of 5 months.9 

Our patient had an isolated episode of superfcial vein 
thrombosis (SVT) months before her diagnosis of can-
cer. Tere is conficting evidence as to whether she should 
have been screened for malignancy. Van Doormaal and 
colleagues investigated the incidence of newly diagnosed 
malignancies during a 2-year period following an episode 
of SVT and concluded that a single episode of unpro-
voked SVT was not associated with an increased risk of 
malignancy.10 However, Sørensen and colleagues found an 
increased risk of cancer diagnosis in patients who had been 
diagnosed with SVT, particularly within the frst year after 
the SVT diagnosis.11 

Another question raised by our case was whether we 
should have anticoagulated her for her bilateral pulmonary 
embolism, SVTs, and DVTs in light of her hemorrhagic 
pericardial efusion. In the case of recurrent hemorrhagic 
pericardial efusion causing tamponade, the safety of anti-
coagulation is questionable. Yet an acute pulmonary embo-
lism carries signifcant mortality if left untreated. Tomas 
and colleagues demonstrated a similar situation in which 
they frst established the stability of the pericardial efusion 
by echocardiogram, then proceeded with successful anti-
coagulation treatment of the pulmonary embolisms with 
heparin, then subsequent warfarin.12 Initially, our patient 
was started on  warfarin titrated to maintain INR between 
2-3 , then re-presented with a large pericardial efusion and 
was started on therapeutic dose of 1mg/kg every 12 hours 
of enoxaparin due to the progression of her clots. 

Te National Comprehensive Cancer Network guide-
lines recommend the use of weight-based unfractionated 
heparin, low-molecular weight heparin (LMWH), or 
fondaparinux for at least 5-7 days for treatment of venous 
thromboembolism (VTE) in cancer patients.15 At that 
point, long-term therapy is considered. LMWH use in 
cancer patients with VTE has been shown to have supe-
rior outcomes warfarin, and it is recommended as mono-
therapy for the frst 6 months of long-term treatment 
as well as for prevention of recurrent VTEs.15 Te 2014 
American Society of Clinical Oncology guidelines also 
recommend LMWH for the frst 5-10 days of therapy, 
followed by long-term anticoagulation for 6 months.16 Yet 
patient preference, cost and therapeutic monitoring are 
also considered; many patients do not like injections with 
LMWH, however the drawbacks of weekly INR checks 
with warfarin also infuence patient decision. Chronic 

FIGURE 5 Positron-emission tomography scan highlighting right 
lung mass.
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treatment of VTE with LMWH has not been evaluated 
for longer than 6 months in a clinical trial, so continu-
ing with current therapy or changing to warfarin is left to 
the discretion of the clinician and patient.15 Warfarin use 
as a long-term therapy can be problematic for the can-
cer patient because of the potential difculties achieving a 
targeted international normalized ratio of 2-3 given drug-
drug interactions with chemotherapeutic agents, malnu-
trition, and liver dysfunction17 In the end, our patient was 
switched to enoxaparin therapy as there was progression 
of clots on warfarin.

To our knowledge, there are no guidelines for the opti-
mal management of malignant pericardial efusion that 
arises from NSCLC. For many years, the surgical pericar-
dial window has been used as an efective means to drain 
fuid from the heart and prevent its re-accumulation. Tere 
have been studies investigating the use of sclerosing or 
cytotoxic agents to treat efusions, but none have estab-
lished survival beneft.8 Moriya and colleagues evaluated 
the use of intrapericardial administration of carboplatin for 
controlling malignant pericardial efusion and had promis-
ing outcomes that showed reduced rates of re-accumula-
tion of fuid in the pericardium.13 In the modern molecu-
lar era that targets specifc mutations, our patient’s EGFR 
mutation allowed for the use of targeted therapy. In the Li 
case series, 2 patients were found to have benefted from 

erlotinib therapy. Both patients were alive at the time of 
the manuscript submission, 15 and 17 months from treat-
ment respectively.8 

Another study, the EURTAC (European Tarceva ver-
sus Chemotherapy) trial, was an open label phase 3 study 
which randomized patients diagnosed with NSCLC to 
receive tarceva or 2 standard chemotherapeutic agents as 
frst-line treatment. Te medical progression-free survival 
was found to be longer in the tarceva arm, 10.4 months 
compared with 5.2 months in the chemotherapy arm.14 
Based on this trial, the traditional method of treatment 
with pericardiocentesis followed by intrapericardial che-
motherapy agents or sclerosing agents has a dismal survival 
beneft when compared with emerging therapies. Tere is 
hope that molecular targeting agents, such as tarceva in the 
EURTAC trial will continue to drastically improve survival 
rates and change treatment guidelines.

Conclusion

Our case highlights how a malignancy can initially present 
as a pericardial efusion. As we discovered with our patient, 
it can be an oncological emergency that requires emer-
gency intervention. In patients with NSCLC, the most 
commonly found EGFR mutations, as in the case of our 
patient, were within exon 19 which responds to erlotinib. 
To date, the patient has been doing well. 

References

  1.  Atar S, Chiu J, Forrester JS, Siegel RJ. Bloody pericardial efusion in 
patients with cardiac tamponade: is the cause cancerous, tuberculous, 
or Iatrogenic in the 1990s? Chest. 1999;116:1564-1569.

  2.  Lewis MA, Hendrickson AW, Moynihan TJ. Oncologic emergen-
cies: pathophysiology, presentation, diagnosis, and treatment. CA 
Cancer J Clin. 2011;61:287-314. 

  3.  Cervantes A, Chirivella I. Oncological emergencies. Ann Oncol. 
2004;15 Suppl 4:iv299-iv306. 

  4.  Hayes JE. Cardiac tamponade. Emerg Med. 1997;9:123-135. 
5.  Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer J 

Clin. 2015;65:5-29. 
  6.  Martin J, Ginsberg RJ, Venkatraman ES, et al. Long-term results of 

combined- modality therapy in resectable non-small-cell lung cancer. 
J Clin Oncol. 2002;20:1989-1995.

  7.  Quint LE, Tummala S, Brisson LJ, et al. Distribution of distant 
metastases from newly diagnosed non-small cell lung cancer. Ann 
Torac Surg. 1996;62:246-250. 

  8.  Li B, Pearson A, Pavlakis N, et al. Malignant cardiac tamponade 
from non-small cell lung cancer: case series from the era of molecular 
targeted therapy. J Clin Med. 2014;4:75-84. 

  9.  Ou S-HI, Zell JA. Validation study of the proposed IASLC stag-
ing revisions of the T4 and M non-small cell lung cancer descriptors 
using data from 23,583 patients in the California Cancer Registry. J 
Torac Oncol. 2008;3:216-227. 

10.  van Doormaal FF, Atalay S, Brouwer HJ, van der Velde EF, Büller 
HR, van Weert HC. Idiopathic superfcial thrombophlebitis and 
the incidence of cancer in primary care patients. Ann Fam Med. 
2010;8:47-50. 

11.  Sørensen HT, Sværke C, Farkas DK, et al. Superfcial and deep 
venous thrombosis, pulmonary embolism and subsequent risk of can-
cer. Eur J Cancer. 2012;48:586-593. 

12.  Tomas C, Lane K, Cecconi M. Pulmonary embolism with haemor-
rhagic pericardial efusion and tamponade: a clinical dilemma. BMJ 
Case Rep. September 11, 2014. doi:10.1136/bcr-2014-205493.

13.  Moriya T, Takiguchi Y, Tabeta H, et al. Controlling malignant 
pericardial efusion by intrapericardial carboplatin administration 
in patients with primary non-small-cell lung cancer. Br J Cancer. 
2000;83:858-862. 

14.  Rosell R, Carcereny E, Gervais R, et al; Spanish Lung Cancer Group 
in collaboration with Groupe Fran  de Pneumo-Cancérologie 
and Associazione Italiana Oncologia Toracica.. Erlotinib versus stan-
dard chemotherapy as frst-line treatment for European patients 
with advanced EGFR mutation-positive non-small-cell lung cancer 
(EURTAC): A multicentre, open-label, randomised phase 3 trial. 
Lancet Oncol. 2012;13:239-246. 

15. 2014 NCCN Guidelines for Supportive Care. Cancer-Associated 
Venous Tromboembolic Disease. 2014.

16. Lyman GH, Khorana AA, Kuderer NM, et al; American Society of 
Clinical Oncology Clinical Practice. Venous thromboembolism pro-
phylaxis and treatment in patients with cancer: American Society of 
Clinical Oncology clinical practice guideline update. J Clin Oncol. 
2013;31:2189-2204.

17. Zacharski LR, Prandoni P, Monreal M. Warfarin versus low-
molecular-weight heparin therapy in cancer patients. Oncologist. 
2005;10:72-79. 


