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Pericardial tamponade in systemic sclerosis
(scleroderma)1 2
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SUMMARY The frequency of pericardial disease in scleroderma found at necropsy is high. The clinical
recognition ofpericarditis with or without effusion is rare and tamponade with haemodynamic impairment
is exceptional.

Three patients with scleroderma presented with an acute syndrome of dyspnoea, chest pain, and
cardiomegaly requiring pericardiocentesis for relief of pericardial tamponade. One patient died. The
mechanism of the pericardial effusion remains unknown. The haemodynamic data recorded from one

patient suggested that pericardial fibrosis in scleroderma may predispose to pericardial tamponade.

Systemic sclerosis (scleroderma) is a multisystem
connective tissue disease affecting the heart in
several ways. Though myocardial fibrosis and heart
block have been considered the most frequent forms
of cardiac involvement (Bulkey et al., 1976),
in recent years predominant pericardial disease has
been documented pathologically (McWhorter and
Leroy, 1974). Necropsy studies have noted a 52 to
73 per cent frequency of pericardial disease in
scleroderma (McWhorter and Leroy, 1974). The
clinical recognition of pericarditis or pericardial
effusion is rare and pericardial tamponade with
haemodynamic impairment requiring aspiration for
relief has not been documented (McWhorter and
Leroy, 1974).
We report 3 patients with scleroderma who

required pericardiocentesis to relieve hypotension
secondary to tamponade. All presented with a
similar clinical picture of severe dyspnoea, pleuritic
pain, and cardiomegaly (Table 1).

Case reports

CASE 1
An 18-year-old girl presented with a 5-day history
of progressive dyspnoea, syncope, and praecordial
1 Presented in part at the American College of Physicians,
Air Force Regional Meeting, Williamsburg VA, 8 February
1977.
' The opinions or assertions contained here are the private
views of the authors and are not to be construed as reflecting
the views of the Department of the Air Force or the Depart-
ment of Defense.
Received for publication 12 February 1979

non-pleuritic pain. She denied fever, chills, cough,
or orthopnoea. Scleroderma was diagnosed 3 years
previously because of diffuse skin changes, sclero-
dactyly, Raynaud's phenomenon, proximal myositis,
oesophageal aperistalsis, and pulmonary fibrosis.

Physical examination disclosed a temperature of
36°C, heart rate of 120 beats a minute, and a
respiratory rate of 36 a minute. Conspicuous diffuse
scleroderma skin changes made venous pulsations
and accurate blood pressure measurements impos-
sible. Bi-basilar rales and dullness to percussion
were present. The heart sounds were distant, but
there were no murmurs or added sounds. There was
no peripheral oedema.

Routine laboratory studies were normal except

Table 1 Clinical and laboratory summary

Case 1 Case 2 Case 3

Dyspnoea + + +
Chest pain + + +
Friction rub 0 + +
Fever 0 + +
Jugular venous pressure ? + +
Hypotension +- + +
Tachycardia + + +
Pulsus paradoxus ? + +
Kussmaul's sign ? + +
Pulsus alternans ? 0 +
Electrocardiogram
Low voltage + + +
T wave abnormality + + +
Electrical alternans 0 0 +

Chest x-ray film
Cardiomegaly + + +
Pleural effusion + + +

Leucocytosis (10 000/mmn ) + + +
Sedimentation rate ND + +
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the white blood cell count (WBC) which was
16 400 mm3, with 68 per cent neutrophils, 29 per
cent lymphocytes, and 3 per cent monocytes.
Rheumatoid factor was positive, at a titre of 1:32,
and antinuclear antibody was negative. Erythrocyte
sedimentation rate (ESR) was 15 mm/h. Electro-
cardiogram showed sinus tachycardia, non-specific
ST-T wave abnormalities, low voltage, and
incomplete right bundle-branch block. Chest x-ray
film showed a large globular heart with small
bilateral pleural effusions, much changed from a

normal film taken 6 months earlier.
The patient's condition worsened within minutes

of admission and she suffered a cardiopulmonary
arrest. Initial resuscitation was successful and an

echocardiogram at that time showed a large peri-
cardial effusion and paradoxical interventricular
septal motion. Pericardiocentesis yielded 500 ml
serosanguinous fluid and improved her condition
but she deteriorated and within several hours died
while she was being prepared for a pericardiectomy.
Necropsy showed that the pericardium was

thickened with areas of fibrosis and minimal nuclear
cell infiltration. Sections of the heart showed no

areas of fibrosis and the coronary arteries were

normal.
Comment: Primary pericardial disease was

present, without congestive heart failure as judged
by normal myocardium and the lack of significant
pulmonary vascular changes at necropsy.

CASE 2
A 40-year-old white man presented with a 4-day
history of left-sided pleuritic pain, fever, and
increasing dyspnoea. He had a one-year history of
scleroderma with diffuse skin involvement, Ray-
naud's phenomenon, and oesophageal aperistalsis.

Physical examination disclosed a temperature of
380C, heart rate 96 beats a minute, respiratory rate
20 a minute, and blood pressure 124/74 mmHg, with
an 8 mmHg paradoxical pulse. The jugular veins
were distended, but Kussmaul's sign was absent.
The lungs were clear, peripheral pulses weak, heart
sounds distant, and a pericardial friction rub was

present.
Routine laboratory studies were normal except

for the WBC which was 16 400/mm3 with 72 per
cent neutrophils, 20 per cent lymphocytes, 5 per
cent monocytes, and 3 per cent eosinophils. ESR
was 43 mm/h. Antinuclear test was antibody positive
(1:80) and the latex test was negative. Serum
complement, C3 (normal 100 to 200 mg/100 mg),
was 35 mg/100 ml.
An electrocardiogram showed low voltage and

non-specific ST abnormalities. The chest x-ray film
showed moderate cardiomegaly and large bilateral

pleural effusions. A simultaneous liver-lung scan
was consistent with a large pericardial effusion.
On the second hospital day the pleuritic pain

increased and a right heart catheterisation showed a
raised central venous pressure of 10 mmHg and a
pulmonary capillary wedge pressure of 14 mmHg.
Prednisone, 100 mg/day, was administered, but the
fraction rub became louder and the chest pain
increased after 48 hours. The right atrial pressure
rose to 30 mmHg, the blood pressure fell to 96/
50 mmHg, and the paradoxical pulse rose to
30 mmHg. His dyspnoea was quite obvious until
emergency pericardiocentesis yielded 350 ml sero-
sanguinous fluid and brought immediate clinical
improvement. The haemodynamic changes then
returned to normal.

CASE 3
A 48-year-old woman presented with a 5-day
history of fever, chills, and pleuritic pain with
obvious dyspnoea on exertion. She had a 6-year
history of scleroderma with Raynaud's phenomenon,
sclerodactyly, diffuse skin changes, and oesophageal
aperistalsis.

Physical examination disclosed an acutely ill
woman with a temperature of 38 5°C, a heart rate
of 100 beats a minute, respiratory rate of 18 a minute,
and a blood pressure of 100/60 mmHg, with a
24 mmHg paradoxical pulse and pulsus alternans.
Neck veins were distended and Kussmaul's sign
was present. Both lung bases were dull to percussion
with decreased breath sounds. A pericardial friction
rub was present.

Routine laboratory studies were normal except
for the WBC which was 13 800/mm3, with 64 per
cent neutrophils. Antinuclear antibody was positive
(1:80). Latex fixation negative and serum C3 were
normal. Electrocardiogram showed a low voltage
and electrical alternans. The chest x-ray film showed
a mildly enlarged globular heart and bilateral
pleural effusions. An echocardiogram showed a large
anterior and posterior echo-free space and inspira-
tory increase in right ventricular internal diameter
with paradoxical septal motion.
The patient became restless, pale, and cold

within 2 hours of admission when her blood
pressure fell to 86/50 mmHg and no pulses could
be felt. Emergency right heart catheterisation
showed a mean right atrial pressure of 21 mmHg,
right ventricular end-diastolic pressure 20 mmHg,
pulmonary artery diastolic pressure 20 mmHg, and
a mean pulmonary capillary wedge pressure of
21 mmHg. The pulmonary artery and right ventri-
cular pressure tracings had the classic dip and
plateau pattern of constrictive pericardial disease
(Fig.). Pericardiocentesis of 550 ml straw-coloured
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Fig. Right heart pullback pressures in case 3 with
pericardial tamponade. The pulmonary artery diastolic
and right ventricular diastolic pressures are equal and
raised (20 mmHg). Note the early diastolic dip in the
right ventricular pressure curve typical of constrictive
pericarditis.

fluid brought about dramatic clinical improvement
and normalisation of intracardiac pressure.
The characteristics of the pericardial fluid are

listed in Table 2 for cases 2 and 3. The pericardial
fluid in case 1 was not analysed. All cultures for
acid-fast bacilli, fungi, and bacteria were negative.
Serum and pericardial fluid were negative for LE
cells in cases 2 and 3.

Discussion

Pericardial effusion has been considered of little
clinical importance in scleroderma heart disease,
while myocardial fibrosis and atrial or ventricular
conduction disturbances have been felt to be the
most common and clinically significant manifesta-
tions (Bulkey et al., 1976). A necropsy study (Bulkey
et al., 1976) showed that focal or diffuse fibrous
pericarditis was present in 17 of 52 patients but

Table 2 Laboratory characteristics of pericardial fluids

Case 2 Case 3

Study/test Pericardial Pericardial
Serum Fluid Serum Fluid

WBC count
(ml/mm3) 16 400 15 800 13 800 310

Segmented cells (%) 75 92 70 18
Glucose (mmol/l) 6-1 4-2 6-6 6-0
LDH (IU/ml) 210 1150 240 2200
Total protein (g/l) 78 64 72 50
Latex fixation Negative Negative Negative Negative
Antinuclear

antibody Positive Positive Positive Negative
LE cell test Negative Negative Negative Negative
Culture Negative Negative Negative Negative
Viral titres Negative Negative Negative Negative

the pericarditis was associated with uraemia in 10
patients, myocardial infarction in 1, and severe
myocardial fibrosis in 4; only 1 patient had no
myocardial or renal disease. D'Angelo et al. (1969)
compared 58 patients with scleroderma studied at
necropsy with age- and sex-matched controls and
found pericardial fibrosis and thickening more
common in patients with scleroderma. The fre-
quency of pericardial effusion was the same as in
the controls though the effusions were larger in
volume than those with scleroderma.
The clinical diagnosis of cardiac disease in

scleroderma differs from findings in necropsy
studies; cardiac scleroderma (both myocardial and
pericardial) was noted in 16 per cent of 309 patients
with scleroderma (Medsger et al., 1971). McWhorter
and Leroy (1974) retrospectively studied the
pattern and frequency of clinical pericardial
involvement in 210 patients with scleroderma and
identified 2 forms of pericardial disease. Eleven
patients had chronic pericardial effusion and signs
compatible with congestive heart failure in the
absence of renal failure. Four patients had acute
pericarditis associated with dyspnoea, chest pain,
and a pericardial friction rub. Pericardial effusion
and signs of pericardial tamponade were absent in
the 4 patients with acute pericarditis. Of the 11
patients with chronic effusions, 3 developed pulsus
paradoxus, Kussmaul sign, or pulsus alternans
compatible with early tamponade, but none required
pericardiocentesis. This benign course of pericardial
disease contrasts with the clinical syndrome of acute
pericarditis in our 3 patients with systemic sclerosis
who developed severe tamponade necessitating
pericardiocentesis. The pattern of the pressure
tracings in our third patient showed the classic
'square root sign' or 'dip and plateau' characteristic
ofvery limited ventricular distensibility more usually
associated with constrictive pericarditis rather than
tamponade (Shabetai et al., 1970). It is conceivable
that with the relative incapacity for distension in
scleroderma complicated by pericardial fibrosis
only a small volume of pericardial fluid may
precipitate pericardial tamponade.
The aetiology of pericardial effusion in sclero-

derma remains unclear, but was not secondary to
renal failure, heart failure, or infection in our
patients, nor was there strong evidence to suggest
an immunological pathogenesis.

Pericardial disease is the most common form of
cardiac involvement in systemic sclerosis (D'Angelo
et al., 1969), though Bulkey et al. (1976) showed
that cardiac dysfunction is usually secondary to
myocardial disease. We have shown that pericardial
disease may cause acute pericarditis and pericardial
tamponade requiring aspiration.

i I~~~~~~~~~~~~~~~4-r

347

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.42.3.345 on 1 S
eptem

ber 1979. D
ow

nloaded from
 

http://heart.bmj.com/


Gregory S. Uhl and Gerald M. Koppes

References

Bulkey, B. H., Ridolfi, R. L., Salyer, W. R., and Hutchins,
G. M. (1976). Myocardial lesions of progressive systemic
sclerosis. Circulation, 53, 483-490.

D'Angelo, W. A., Fries, J. F., Masi, A. T., and Shulman, L. E.
(1969). Pathologic observations in systemic sclerosis
(scleroderma). A study of 58 autopsy cases and 58 matched
controls. American Journal of Medicine, 46, 428-440.

McWhorter, J. E., and Leroy, E. C. (1974). Pericardial disease
in scleroderma (systemic sclerosis). American Journal of
Medicine, 57, 566-575.

Medsger, T. A., jun, Masi, A. T., Rodman, G. P., Benedek,
T. G., and Robinson, H. (1971). Survival with systemic
sclerosis (scleroderma). Annals of Internal Medicine, 75,
369-376.

Shabetai, R., Fowler, N. O., and Guntheroth, W. G. (1970).
The hemodynamics of cardiac tamponade and constrictive
pericarditis. American Journal of Cardiology, 26, 480-489.

Requests for reprints to Major Gregory S. Uhl,
Departnent of Medicine, Cardiology Service,
Brooks Aerospace Medical Center, Brooks AFB,
Texas 78235, USA.

348

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.42.3.345 on 1 S
eptem

ber 1979. D
ow

nloaded from
 

http://heart.bmj.com/

