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Abstract 
The following illustrates a case study of a 38 year-old male with large cell carcinoma of the lung who subse

quently developed cardiac tamponade. The incidence, as well as the association of large cell carcinoma and car
diac tamponade are discussed. Also, discussed are the pathophysiology, diagnosis and treatment of cardiac tam
ponade. 
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Lung cancer is presently the leading cause of 
cancer death in both men and women. Jn 1988, it is 
estimated that approximately 93,000 males and 
46,000 females in the United States will die of lung 
cancer alone. 1 This tumor frequently metastasizes to 
the heart, with the pericardium the most common site 
of cardiac involvement. 

This metastatic involvement can sometimes present 
as an emergent situation. The following case 
demonstrates such an example. 

Case report 
The patient is a 38-year-old, white male with a 

history of large-cell (anaplastic type) carcinoma of 
the tung diagnosed in January 1987, by 
supraclavicular lymph node biopsy, after presenting 
with three months of anorexja, weakness and weight 
loss. 

The patient received local radiation therapy (total 
of 5,000 rads) over the course of 10 days and was 
subsequently treated with one dose of chemotherapy 
consisting of Velban, methotrexate, cis-platinum and 
mitomycin. 

Ten days after receiving chemotherapy he was 
readmitted to a local hospital presenting with acute 
onset of shortness of breath. A chest x-ray revealed a 
left upper lobe mass and a globular-shaped heart. 
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Echocardiogram confirmed the presence of a large 
pericardia! effusion, and the patient was subsequent
ly transferred to Nassau County Medical Center for 
further evaluation and treatment. 

Upon arrival to our hospital, the patient was noted 
to be markedly short of breath and unable to lie flat. 
Physical examination was significant for a blood 
pressure of 120/70, with a paradoxical pulse of 20 
mmHg. Examination of the neck revealed jugular 
venous dislenlion at a 45 ° angle. Distant heart 
sounds were noted on cardiac examination. Ex
amination of the extremities revealed clubbing of the 
fingers. Chest x-ray demonstrated a left upper lobe 
mass with well-defined margins measuring 8 cm in 
diameter, an enlarged cardiac silhouette and a small 
left pleural effusion (Figure 1). Sinus tachycardia, 
diminished QRS voltage, and nonspecific ST-T wave 
changes were noted on the admission EKG (Fgure 2). 
Admission labs were remarkable for a decreased Hgb 
and Hct (9 gm/dl and 270Jo) with normal indices, 
decreased platelet count (23,500/mm'). decreased 
WBC (2,400/mrnl) and a prolonged PT (20.2/11.4 
seconds) and PTT (38.2/30.9 second). Arterial blood 
gases on admission were; pH = 7 .58, P02 = 52, 
PC02 = 19. 

An echocardiogram revealed a large anterior and 
posterior pericardia! effusion with diastolic collapse 
of the right atrium (Figure 3). 

The patient was immediately transfused with 10 
units of platelets and 4 units of fresh frozen plasma 
and underwent emergency pericardiocentesis which 
yielded 1500 cc of sanguinous fluid. Cytological ex
amination revealed mesotheliat atypia probably reac
tive Pap Class II-III. 

Following the procedure, a dramatic improvement 
in the patient's symptoms, along with resolution of 
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Figure 1. Chest X-ray AP view revealing large cardiac silhouette, central 
pulmonary arlerics obscured by pericardia! fluid, probably left pleural effusion, 
and a left upper lobe mass. 
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Figure 2. EKG - prior to tap demonstrating sinus tachycardia and borderline low voltage. 
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Figure 3: 2-0 parasternal long axis echocardiogram demonstrating large anterior and 
posterior pericardia! effusions prior to pericardia] tap (RV-right ventricle; LY-left ven
tricle). 

Figure 4: 2-0, 4-chamber apical echocardiogram taken immediately post pericardia] 
tap, revealing no significam pericardia! effusion. (RV-right ventricle, RA-right atrium, 
LR-left ventricle, LA-left atrium). 
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Lhe pulsus paradoxicus and neck vein distention, was 
noted. An echocardiogram revealed marked reduc
tion in the amount of pericardial fluid (Figure 4). 

The following day the patient again developed 
marked shortness of breath and an echocardiogram 
demonstrated reaccumulation of the pericardial 
fluid. Repeat pericardiocentesis was performed and a 
drainage catheter was left in place. Two days later, a 
subxiphoid limited pericardiotomy was performed. 

Discussion 
Large-cell carcinomas comprise 16-200'/o of all 

bronchogenic carcinomas. 2 The vast majority of 
large-cell carcinomas are classified as undifferen
tiated type having abundant cytoplasm with a nuclear 
pattern distinctly different than that of squamous eel.I 
or small-cell carcinomas. Large-cell carcinomas have 
insignificant amounts of stainable mucin, and thus 
can be differentiated from adenocarcinomas. 

These large-cell carcinomas tend to be large and 
are peripherally located when viewed on chest x-ray. 

According to most series, the overall rate of car
diac metastases in patients with lung cancer is 
15-350'/o;J however, in one series cardiac involvement 
by tumor was noted in 48% of autopsy-proven cases 
of bronchogenic carcinomas.• 

The pericardium is the most common site of 
metastatic involvement of the heart. In carcinomas 
of the lung it appears to take place predominantly 
through lymphatic spread (lymphatic permeation). s 

Large-cell carcinoma and adenocarcinoma are the 
histologic cell types of lung cancer with greatest pro
pensity toward cardiac involvement. In a series of 
l 14 cases with autopsy-proven lung cancer,> 10 of 17 
patients (59%) with large-cell carcinoma had cardiac 
involvement. This was not significantly different 
than the 41 % of patients (14 of 34) with adenocar
cinoma having cardiac metastatic disease. Neoplastic 
involvement of the heart was noted in 21 % of pa
tients (8 of 38) with squamous cell carcinoma and 
24% of patients (6 of 25) with small-cell carcinoma. 
This difference in incidence between patients with 
large-cell carcinoma carnpared with squamous cell or 
small-cell carcinoma was statistically significant. 

The diagnosis of cardiac metastases is made in less 
than 10% of cases prior to death. ' The signs and 
symptoms of pericardia! involvement by malignancy 
may be subtle and the diagnosis of secondary malg
nant lesions of the pericardium may be difficult to 
make prior to the development of cardiac tam
ponade. This may occur because the patient's symp
toms may be attributed to the underlying car
cinomatous process itself. 11) most cases, the 
diagnosis will be made only if there is a high index of 
suspicion and if the patient is examined frequently. 

The development of cardiac tamponade depends to 
a great extent upon the rate at which pericardia! fluid 
accumulates. ' Normally, the pericardial sac contains 
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less than 50 ml of fluid and the mean intrapericardial 
pressure is close LO 0 (atmospheric pressure). Addi
tional volume accumulation of up to I to 2 liters of 
fluid is well toleraled, with little change in intracar
diaJ pressure if it occurs slowly, since elastic fibers 
within the pericardium allow gradual distension to 
lake place. However, with the rapid accumulation of 
greater than 150 to 200 ml of fluid (or less if the 
pericardium is thick and noncompliant from 
neoplastic involvement) there is less time for stretchig 
to occur and a steep rise in intrapericardiaJ pressure 
results. As pericardia! fluid continues to accumulate, 
intrapericardial pressure rises further, and right and 
left ventricular diastolic pressures increase as well. 
Eventually intrapericardial and ventricular diastolic 
pressures equilibrate, transmural distending pressure 
falls to zero, stroke volume declines, and cardiac 
tamponade occurs. ln an effort to maintain cardiac 
output and blood pressure several compensatory 
mechanisms occur including a reflex tachycardia, in
crease in ejection fraction, and arteriolar 
vasoconstriction. With continued cardiac tam
ponade, these compensatory mechanisms fail and 
perfusion to vital organs decreases leading to cir
culatory collapse, electrical and mechanical dissocia
tion, and death. 

The diagnosis of neoplastic cardiac tamponade 
should be suspencted in a patient with a known 
malignancy who presents with one of more of the 
following symptoms: 
I) Dyspnea 
2) Extreme anxiety or apprehension 
3) Precordial oppressive pain aggravated by lying 

down, coughing or taking deep breaths and 
improved after sitting up and leaning forward 

4) Syncope 
Rarely, cardiac tamponade maybe the first 
presenting sign of a malignancy.•-•0 

Once the possibility of cardiac tamponade is con
sidered, careful physical examination should help 
confirm the diagnosis. Common findings on ex
amination include: 
I) Hypotension with a narrow pulse pressure 
2) Pulsus paradoxicus 
3) Tachycardia 
4) J VD with a prominent systolic X descent. 

Interestingly, a pericardia! friction rub is rarely 
detected. 

A normal heart size on chest x-ray does not rule 
out the possibility of a hemodynamically significant 
pericardia! effusion since the cardiac silhouette will 
not enlarge unless at least 250 ml of fluid are present 
within the pericardia) space. 7 With large pericardia) 
effusions the heart assumes a globular or "water bot
tle" configuration. The appearance of electrical 
alternans on the ECG often indicates the develop
ment of cardiac tamponade, particularly when it in
volves the P wave as well as the QRS-T complex. This 



phenomenon is felt to represent the pendulum-like 
motion of the heart within the pericardia! sac. 11 

Echocardiography has been shown to be a sensitive 
and accurate procedure for detecting pericardia! ef
fusion. Findings consistent with cardiac tamponade 
include an enhanced augmentation of the normal in
spiratory increase in right ventgricular size and in
spiratory decrease in left ventricular size, 12 a decrease 
in the E - F slope of the mitral value,' 2 early diastolic 
inward buckling of the right atrial wall 1 land diastolic 
collapse of the right ventricle.'" 

Cardiac catheterization classically reveals elevation 
and equalization of intrapericardial, right atrial, 
right and left ventricular diastolic, and pulmonary 
artery wedge pressures. Right atrial pressure tracings 
show a prominent systolic X descent and a decreased 
or absent early diastolic Y descent. 

After the diagnosis of cardiac tamponade is 
established, it is essential that treatment be instituted 
without delay. Circulatory support with in
travascular volume expansion should be ad
ministered while the patient is being prepared for 
pericardiocentesis. This procedure is then performed 
with the patient's head and thorax tilted up so that 
the pericardia! fluid accumulates in an anterior and 
inferior position. The preferred site for pericar
diocentesis is the angle between the xiphoid process 
and the left costal arch (subxiphoid approach) since it 
is extrapleural and avoids the major epicardiaJ cor
onary and internal mammory arteries.1 

The aspirating needle (with its metal hub attached 
by a sterile connector to the V lead of an ECG 
machine) is then directed posteriorly at a 15-degree 
angle towards the right sternoclavicular joint or left 
shoulder. Continuous ECG monitoring during the 
procedure is essential. The needle is advanced until 
pericardia! fluid is obtained or ST segment elevation 
(indicating a current of injury as the epicardia1 sur
face of the right ventricle bas been contacted) is seen 
on the ECG. If ST segment elevation is observed the 
needle is slowly withdrawn until pericardal fluid is 
aspirated. After the removal of the first 50 to 100 m1 
of fluid, clinical improvement with alleviation of 
shortness of breath, elevated arterial blood pressure 
and disappearance of pulsus paradoxicus is often 
observed. Approximately Y3 of malignant pericardia! 
effusion are serous and the remaining ¥3 are 
serosanginous or hemorrhagic. 6 Cytological ex
amination of pericardia! fluid is positive for 
malignancy in approximately 75-900Jo of 
cases.10,iJ,14,11 

Following successful pericardiocentesis, there is a 
tendency for malignant effusions to reform and car
diac tamponade to recurr. Therefore, additional 
treatment is often required. Surgical drainage pro
cedures such as a subxiphoid pericardiotomy or crea
tion of a pericardia! pleural window should be con
sidered for rapidly reaccumulating effusions. 18

•
19 

Both procedures are better tolerated with less mor
bidity and mortality than pericardiectomy (the 
preferred treatment for constrictive pericarditis) 
which is a major surgical procedure that may not be 
justifiable in a critically ill debilitated patient with 
terminal disease and a poor prognosis. 

Another approach that may be used in controlling 
recurrent malignant pericardia! effusions is the in
trapericardia1 administration of sclerosing agents 
(chemotherapeutic agents or radioactive isotopes) 
following pericardia! catheter drainage. 11

• 
19 The 

agents induce an inflammatory response resulting in 
obliteration of the pericardfal space. Radiotherapy is 
another treatment modality that should be con
sidered in patients with radiosensitive tumors. 19 

• 
19 
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