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T h e case o f a y o u n g m a n with disseminated lympho-
cytic lymphoma, inc luding involvement o f the anterior 
mediast inum, result ing in compress ion o f the heart and 
paradoxical pulse , is discussed. Echocardiography 
showed dynamic respiration-related changes in right 
ventricular and lef t ventricular f i l l ing and a retroster-
nal mass thought to be responsible for the clinical and 
echocard iography abnormalit ies . Paradoxical pu l se 
did not respond to thoracentesis, but resolved soon 
after the init iation o f systemic chemotherapy and a 
reduction in the size o f the anterior mediastinal mass. 
Causes o f tamponade and echocardiographic s igns o f 
the process are reviewed. 
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Cardiac tamponade can be a life-threatening 
process. T h e usual cause is pericardial effusion, 
but it can result f rom cardiac compression due to 
an extracardiac mass in rare instances. Echocar-
diography is a useful tool for study of patients 
suspected of having this problem. T h e following 
case illustrates an example of cardiac compres-
sion due to an anterior mediastinal mass. 

Case report 
A 23-year-old white man was admitted to the hospital for 

therapy for a disseminated lymphoma. Eight weeks before 
admission, he noted right- and left-sided subcostal pleuritic 
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pain which resolved spontaneously. Three weeks later, a dry 
cough and shortness of breath developed which were unre-
sponsive to therapy with antibiotics. His cough persisted and 
nodules developed on his abdomen, axilla, and head. He 
also noted swelling of his testicles. A biopsy specimen of one 
of the skin nodules revealed well-differentiated lymphocytic 
lymphoma. T h e patient had noted fever, sweats, and a 
reduced appetite. His weight, however, had been stable, and 
there were no difficulties with pruritis or rash. O n exami-
nation at admission, he was uncomfortable and short of 
breath. T h e respiratory rate was 24. His blood pressure was 
1 2 0 / 8 0 mm Hg, and there was a 22-mm paradoxical pulse. 
T h e pulse itself was 110 and regular. There were several 
1 -2-cm bilateral cervical lymph nodes in the anterior and 
posterior chains. Jugular venous elevation was not noted. 
T h e lungs had decreased sounds and dullness at both bases. 
There were normal first and second heart sounds, but no 
extra sounds or murmurs. T h e abdomen was soft and non-
tender, with the liver felt 8 cm below the costal margin and 
the spleen felt 6 cm below the left costal margin. Several 1 -
2-cm nodules were present on the abdominal wall. Both 
testicles were markedly swollen without tenderness. 

On the day of admission, a thoracentesis was performed 
which normalized the respiratory status. T h e paradoxical 
pulse remained unchanged. A two-dimensional echocardi-
ogram was obtained to exclude pericardial effusion causing 
tamponade. T h e valves were normal, as were the chambers. 
There was a minimal pericardial effusion and a large pleural 
effusion. There was increased density anterior to the heart. 
T h e septum showed downward motion during inspiration 
with reduction of the left ventricular dimensions (Fig. 1). 
T h e diagnosis of an extracardiac mass causing tamponade 
was suggested and the patient was started on chemotherapy. 
Symptoms improved during the gradual reduction in the 
size of the subcutaneous nodules. T h e paradoxical pulse 
gradually diminished to 10 m m H g over the next two weeks. 
Repeat two-dimensional echocardiography showed a signif-
icant reduction in the size of the anterior mediastinal mass 
lesion. T h e respiratory changes of the septum and compro-
mise of the left ventricular cavity resolved (Fig. 2). H e was 
admitted several more times for courses of chemotherapy. 
Additional or recurrent signs of the cardiac compression 
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Fig. 1. A. M-mode echocardiogram at the level of the mitral valve obtained on admission. There is a tissue density anterior to the 
heart. Septum shows downward motion during inspiration, resulting in reduction of the left ventricular dimensions. M = mass and chest 
wall, MV = mitral valve, and S = septum. 

B. Two-dimensional echocardiogram (left parasternal long-axis view). A tissue density is seen anterior to the heart. M = mass, LV — 
left ventricle, and RV = right ventricle. 

did not develop, but lie finally died of a disseminated lym-
phoma unresponsive to chemotherapy, severe leukopenia, 
and a terminal septic spell. 

Discussion 
"Pulses paradoxus" is an important clinical sign 

in cardiac tamponade.1 It is defined as an inspir-
atory reduction in systolic blood pressure by 10 
m m H g or more. Paradoxical pulse occurs in 
several o ther conditions including pulmonary 
embolization, chronic obstructive lung disease, 
and other forms of airway obstruction. Two 
mechanisms seem to be involved in the develop-
ment of the sign. T h e first is a direct consequence 
of changes in pleural pressure associated with 
exaggerated breathing. T h e second is the result 
of the intimate relation between the two ventric-
ular chambers such that altered filling of one 
influences the filling characteristics of the other. 
T o varying degrees, these two mechanisms ac-
count for almost all forms of paradoxical pulse. 

Echocardiographic findings in patients with 
paradoxical pulse, regardless of the etiology, are 
variable. Echocardiographic changes in tampon-
ade have been outlined in a recent review on 
pericardial disease.2 In one study done by Kron-
zon et al,3 eight patients without pericardial dis-
ease but with significant pulsus paradoxus were 
assessed echocardiographically. Findings in-
cluded reduction in the left ventricular internal 
dimensions, left ventricular stroke volume, mitral 

valve E to F slope, and mitral valve D to E 
excursion. Engel et al4 reported 21 patients who 
had cardiac tamponade secondary to pericardial 
effusion. Seventeen had a posterior motion of 
the right ventricular endocardium in early dias-
tole. D'Cruz et al5 reported three cases of cardiac 
tamponade due to pericardial effusion. T h e ech-
ocardiographic findings included posterior dia-
stolic movement of the anterior mitral leaflet 
dur ing inspiration and decreased mitral E to F 
slope. T h e inspiratory alteration in mitral valve 
motion was accompanied by an increase in right 
ventricular dimensions and a reciprocal decrease 
in left ventricular dimensions. Echocardiography 
immediately af ter pericardiocentesis showed nor-
malization of the E to F slope and that respiratory 
variations in the diastolic motion of the anterior 
mitral leaflet had resolved. Extracardiac masses 
are rare causes of tamponade without pericardial 
effusion. T h e pathology includes mediastinal 
cyst, thymomas, and a variety of pericardial tu-
mors. These tumors can be either anterior or 
posterior to the heart .6 - 8 

In the present case, the tumor was located in 
the retrosternal space, anterior to the heart. T h e 
echocardiogram obtained prior to chemotherapy 
showed a retrosternal tissue density with the sep-
tum encroaching on the left ventricular cavity 
during inspiration, causing a reduction in the left 
ventricular chamber size. This change persisted 
following successful thoracentesis, with an in-
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creased sense of well being, a reduction in dysp-
nea, and reduction in respiratory rate. The sec-
ond echocardiogram, which was obtained ap-
proximately two weeks after the initiation of 
chemotherapy, showed a reduction in the size of 
the retrosternal mass and clearing of the respi-
ratory-related septal motion abnormalities. Ech-
ocardiography is a sensitive tool for identifying 
dynamic changes during compression of the 
heart. This case emphasizes the importance of 
echocardiography as a noninvasive modality for 
characterization of these patients and also the 
need to keep other than the usual causes of 
important clinical signs in mind when evaluating 
patients with acute distress of any type. 

Donald A. Underwood, M.D. 
Department o f Cardiology 
T h e Cleveland Clinic Foundation 
9 5 0 0 Euclid Avenue 
Cleveland, O H 4 4 1 0 6 

References 
1. McGregor M. Pulsus paradoxus. N Engl J Med 1979; 

301:480-482. 
2. Spodick DH. The normal and diseased pericardium:current 

concepts of pericardial physiology, diagnosis and treatment. J 
Am Coll Cardiol 1983; 1:240-251. 

3. Kronzon I, Winer HE, Weiss EC, Berger 
AR. Echocardiographic observations of paradoxic pulse 
without pericardial disease. Chest 1980; 78:474-479. 

4. Engel PJ, Hon H, Fowler NO, Plummer 

, I I • . I I I I I I I I I • I I I I I i • I 

Fig. 2. Repeat M-mode echocardiogram two weeks after the 
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MV — mitral valve, and 5 = septum. 
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