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Pericardial disorders occurring in connective
tissue diseases are not uncommon and may
present as acute or chronic pericarditis with or
without an effusion. In many instances, a
diagnosis of pericardial involvement is not
found until autopsy. Echocardiography and
other currently employed radiographic tech-
niques have enhanced the ability to make a
diagnosis. Approximate frequencies of com-
mon connective tissue disorders with pericar-
dial involvement include scleroderma (59%),
systemic lupus erythematosus (44%), mixed
connective tissue disease (30%), rheumatoid
arthritis (24%), and polymyositis/dermato-
myositis (11%). Cardiac tamponade or con-
striction is rare. This article describes a patient
with clinical features consistent with mixed
connective tissue disease that presented with a
pericardial effusion and cardiac tamponade. In
addition, a review of pericardial involvement in
connective tissue diseases and the occurrence
of cardiac tamponade or constriction is in-
cluded. (J Nati Med Assoc. 1994;86:149-153.)
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Pericardial disorders in connective tissue diseases
such as systemic lupus erythematosus (SLE) may
present as acute or constrictive pericarditis with or
without effusions.' Symptoms may be insidious or may
present suddenly and progress rapidly to acute life-
threatening occurrences. Etiologically, pericardial dis-
orders may be classified as infectious pericarditis,
idiopathic pericarditis (at times, probably due to
undiagnosed viral disease), and pericardial involvement
related to hypersensitivity or autoimmunity.2

Pericardial disorders are not unusual in connective
tissue diseases. However, cardiac tamponade is rare. This
report describes a case of cardiac tamponade in an
individual with clinical features consistent with mixed
connective tissue disease and no previous history of
rheumatologic or cardiac disease. A review of pericardial
disorders in other connective tissue diseases also is
presented.

CASE REPORT
A 26-year-old black male was in good health until 2

weeks before admission when he presented to the
emergency room complaining of chest pain related to
breathing, sore throat, and greenish-yellow sputum.
Physical examination was positive for pharyngitis. Chest
radiograph revealed a small pleural effusion at the left
lower base. Throat, blood, and sputum cultures were
negative. He was treated with a 10-day course of oral
ampicillin, 500 mg three times daily. Three days later, he
returned with complaints of a swollen, tender right elbow
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and a 2-day history of fever and chills. Physical
examination revealed: blood pressure 110/70 mm Hg,
pulse 108 beats/min, respiratory rate 22 breaths/min, and
a temperature of 38.3°C. Breath sounds were decreased in
the region of the left lower lobe with dullness to
percussion and E to A changes. A resting tachycardia was
present without murmurs, gallops, or rubs. The right
elbow was tender, swollen, and warm to touch. He was
admitted for further evaluation.

Admission laboratory studies showed a white blood
cell count (WBC) of 11.1 K/mm3 with a differential of
72% polymorphonuclear cells, 11% bands, 5% lympho-
cytes, 1 % mononuclear cells, 1% eosinophil, and 1%
basophil; a red blood cell count (RBC) of 5.07
million/mm3 with normal indices, and a normal
chemistry profile except for an albumin of 3.1 g/dL
(normal 3.5-5.0) and lactate dehydrogenase 301 IU/L
(normal 100-225). A urinalysis revealed 4 + albumin,
3-5 WBCs per high-power field, 0-2 RBCs per
high-power field, and a few bacteria. A urine culture
was negative. A 24-hour urine test revealed a creatinine
clearance of 83 mL/min (normal 85-125) and a total
protein of 9.3 g/24 hours (normal 25-150 mg/24 hrs).

Fifteen milliliters of purulent fluid was aspirated from
the elbow. An analysis of the fluid demonstrated a WBC
of 38 K/mm3 with 98% polymorphonuclear cells and 2%
mononuclear cells; 6 K/mm3 RBCs; a total protein of 5.1
g/dL (normal 1-3); and glucose of 86 mg/dL (normal
70-110). Gram stains, bacterial cultures, acid-fast bacte-
ria, fungal smears and cultures, and countercurrent
immunoelectrophoresis all were negative. Thoracentesis
of the left lower lobe revealed a WBC of 41.5 K/mm3
with 99% polymorphonuclear cells and 1% mononuclear
cells (normal WBC < 1000 K/mm3 and <25% polymor-
phonuclear); total protein of 4.5 g/dL; glucose 52 mg/dL;
pH of 7.14; and lactate dehydrogenase of714 1U/L. Gram
stains, fungal and acid-fast bacterial smears, countercur-
rent immunoelectrophoresis, and cultures all were nega-
tive. Suspecting an empyema, a chest tube was placed
into the left hemithorax. The patient was treated with a
7-day course of intravenous cefamandole and gentamicin
until cultures were confirmed to be negative.
On the fourth hospital day, a pericardial rub was

noted, and a moderate posterior pericardial effusion was
demonstrated by a two-dimensional echocardiogram.
The patient was noted to have a right-sided pleural
effusion, and a thoracentesis revealed a WBC of 3.6
K/mm3 with 83% polymorphonuclear cells and 17%
mononuclear cells, RBC of 60 K/mm3, total protein of
4.6 g/dL, glucose of 92 mg/dL, lactate dehydrogenase
1240 IU/L, and pH of 7.31. Cultures remained negative.

Three days later a repeat echo showed an increased
amount of pericardial fluid but no sign of tamponade.
The next morning he became tachypneic and hypoten-
sive (90/60 mm Hg). His radial pulse was noted to be
50-60 beats/min. A pulsus paradoxus of 12 mm Hg was
noted using a sphygmomanometer. An electrocardio-
gram demonstrated low voltage and diffuse ST segment
evaluation. He was transferred to the intensive care unit
where an attempted pericardiocentesis was unsuccess-
ful. His condition continued to deteriorate, and a
pericardiostomy was performed and yielded approxi-
mately 600 mL of serosanguinous fluid. A Jackson Pratt
drain was placed within the pericardial space. A gram
stain of the pericardial fluid showed few WBCs but was
negative for organisms. Routine bacterial, acid-fast
bacterial, and fungal cultures were negative. A biopsy
of the pericardium showed fibrinous pericarditis with
neutrophilic and lymphocytic infiltrates throughout but
no granulomas. On June 11, 1984, the patient experi-
enced a brief episode of second and third degree heart
block, which required no specific therapy. He remained
asymptomatic from further episodes of heart block and
was transferred out of the intensive care unit.
An antinuclear antibody screen by standard indirect

immunofluorescence3 demonstrated a speckled pattern
with a titer of 1:40 000. An extractable nuclear antigen
was positive for antinuclear ribonucleoprotein (anti-
nRNP) antibodies by double immunodiffusion.3 Anti-
bodies to native deoxyribonucleic acid (nDNA) by the
Crithidia luciliae method, Smith antigen, SS-A(Ro) and
SS-B(Ha,La) by double immunodiffusion3 were nega-
tive. A rheumatoid factor and lupus erythematosus prep
were negative. Complements consisting of C3, C4, and
properdin factor B all were within normal limits. An
erythrocyte sedimentation rate was elevated at 72
mm/hr (normal range 0 to 15 mmlhr).
A rheumatologic consultation was obtained and

noted the presence of bilateral knee and ankle effusions,
sclerodactyly, and a history consistent with Raynaud's
phenomenon. In view of the patient's positive antinu-
clear antibody, anti-nRNP antibody, and other clinical
and laboratory findings, a diagnosis of mixed connec-
tive tissue disease was proposed.
The patient was started on prednisone, 1 mg/kg/day

in three divided doses with marked improvement in his
cardiopulmonary symptoms. Eight days later a compu-
terized tomography (CT) scan was performed of his
chest to exclude other possible causes of the pericardial
effusion. No lesions were found, and only a trace
amount of pericardial fluid was noted. His pleural
effusions had completely resolved. A 24-hour urine test
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obtained before his discharge showed a decrease in total
protein to 2 g/24h. The patient was discharged on a slow
tapering course of prednisone.
One month later, a repeat CT scan of the chest and

echocardiogram showed complete resolution of the
pericardial effusion and no other pulmonary lesions.

DISCUSSION
Mixed connective tissue disease has been described

as a rheumatic disease syndrome characterized by
features that resemble SLE, rheumatoid arthritis, pro-
gressive systemic sclerosis (scleroderma), and
polymyositis/dermatomyositis, with high titers of circu-
lating antibodies against nRNP.4

Since the first description of 25 people with mixed
connective tissue disease,4 the disease entity has been
described extensively, including cases with cardiac
involvement. A clinical evaluation of 16 patients with
mixed connective tissue disease, by Oetgen et al,5
reported a 38% incidence of cardiac abnormalities
including pericarditis, asymmetric septal hypertrophy,
and left ventricular dilatation. In a study by Alpert et a16
of 38 patients with the disease, symptoms potentially
attributed to the cardiovascular system were noted in 32
patients. Cardiovascular examination revealed abnor-
malities in 30 of 38 patients. Such abnormalities
included acute pericarditis with or without pericardial
effusion, mitral valve prolapse, intimal hyperplasia of
the coronary arteries, perivascular and myocardial
lymphocytic infiltrates including clinical myocarditis,
and pulmonary hypertension.

Cardiac involvement in children with mixed connec-
tive tissue disease also was found not to be unusual. In
one study, an evaluation of 14 children with the disease
revealed six with pericarditis and nine with aortic
insufficiency.7

Pericarditis has been the most frequent cardiac
finding in mixed connective tissue disease.8 In a study
by Oetgen et al,5 25% had evidence of pericarditis.
Alpert et al6 noted 29% with pericardial abnormalities
detected by clinical and laboratory findings. A 43%
incidence of pericarditis was detected by Singsen et al.7
Leung et a19 reported 4 of 17 (24%) patients with
pericardial abnormalities by echocardiography. Two
(12%) of these patients had small pericardial effusions.
Nunoda et all described a 55-year-old female with
mixed connective tissue disease who developed peri-
myocarditis and pericardial effusion. Pericardiocentesis
was performed, and 300 mL of straw-yellow colored
fluid was removed.
The pathogenesis of pericarditis in mixed connective

TABLE. FREQUENCY OF PERICARDIAL
INVOLVEMENT IN VARIOUS CONNECTIVE

TISSUE DISORDERS
Disorders %
Mixed connective tissue disease5-7,9 30.3
Systemic lupus erythematosusl'12-17 44
Rheumatoid arthritis18-21 24
Scleroderma22-26 58.6
Polymyositis/dermatomyositis27-32 11.4

*Percentage represents average of referenced stud-
ies.

tissue disease is unclear, but Negoro et alII suggest it is
attributable to the activation of the complement system
by locally formed ribonucleic protein immune com-
plexes. Although there is a high frequency of pericardial
involvement in mixed connective tissue diseases, the
incidence of cardiac tamponade is very rare. In a review
of the English literature, only two other cases in
addition to the current case have been reported. In a
study by Alpert et al,6 postmortem examination of four
patients with mixed connective tissue disease was
performed. Pericardial abnormalities were noted in
three out of four patients. A large quantity of
serosanguinous pericardial fluid and diffuse inflamma-
tion of the epipericardial surface were noted during
pathologic examination of the patient with cardiac
tamponade. There were widespread fibrin deposition
and infiltration with polymorphonuclear leukocytes on
histologic examination of this case. In another report,9
a patient with a 6-year history of mixed connective
tissue disease had purulent pericarditis and cardiac
tamponade caused by Nocardia asteroides. However,
no information was given detailing other symptoms of
the disease at the time of her tamponade or when the
diagnosis was made in relationship to the event.

The incidence of pericardial involvement has been
found to be high in SLE,1,12-17 rheumatoid arthritis,18121
and scleroderma,22-26 but not in dermatomyositis/
polymyositis.27-32 Pericardial abnormalities were noted
to be much more frequent when using echocardiogra-
phy or at autopsy compared to clinical evaluation
alone.6,15,18,19,22'33'34 However, the occurrence of tam-
ponade was rare in all these diseases. The table
represents averages of clinical, echocardiographical,
and pathological studies of pericardial disorders in
various connective tissue diseases.

There have been a few reports of tamponade
presenting as the initial manifestation of SLE.12-14,16,17
Studies of patients with SLE have reported a 20% to
50% incidence of clinical pericarditis.12 Pericardial
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fluid ranged in color from serous to hemorrhagic.
Pericardial effusions were detected in 50% by echocar-
diography, and up to 80% had pericardial involvement
at autopsy.'3'15 Askari et al'2 reviewed several reports
on pericarditis and tamponade in SLE. Of 1116 cases of
SLE, pericarditis was found in 321 (28.7%) and
tamponade in five (0.45%). In the individual series
reviewed, the incidence of tamponade ranged from 0%
to 2%. In a report by Swaak et al,35 a weak association
was found between the presence of anti-nRNP antibod-
ies and pleuropericarditis.

In necropsy studies on patients with rheumatoid
arthritis, the incidence of pericarditis varied from 11% to
50%.18 In a study by MacDonald et al,19 16 of 51 patients
(31%) had echocardiographic evidence of pericardial
effusion. Two other patients were noted to have peri-
cardial thickening. Bacon and Gibson20 found echocardi-
ographic evidence of pericardial effusion in 50%, 15%,
and 0% of patients with chronic nodular rheumatoid
arthritis, typical non-nodular rheumatoid arthritis, and
osteoarthritis, respectively. In a review of the literature on
cardiac tamponade and constrictive pericarditis in rheu-
matoid arthritis, pericardial tamponade has been docu-
mented in association with it in 20 cases18; at the time of
the tamponade, 84% of the patients had moderate to
severe rheumatoid arthritis. Escalant et a12' noted the
prevalence of cardiac compression with tamponade in
rheumatoid arthritis varied from 0.22% to 0.5%.
McWhorter and Leroy22 reviewed records of 210

patients with scleroderma and identified two patterns of
pericardial disorders in 15 patients. One pattern of
chronic pericardial effusion in 11 of 15 patients
occurred in association with chest pain, dyspnea,
cardiomegaly, and symptoms of congestive heart
failure. Another pattern found in four patients consisted
of acute pericarditis with fever, pericardial friction rub,
dyspnea, and chest pain. Early evidence of tamponade
was reported in three patients, but no emergency
intervention was required. Autopsies were performed
on 34 of the 210 patients. Pericardial involvement
(defined as fibrinous or fibrin adhesions or pericardial
effusion of 50 cc or greater) was found in 19 patients
(56%). Sackner et a123 noted pathology of the pericar-
dium as a common feature in 18 of 25 (72%)
postmortem examinations of patients with scleroderma.
D'Angelo et a124 compared 58 autopsied patients with
scleroderma with 58 matched controls and found
pericardial lesions in 55% compared with only 12% of
the controls. However, the incidence of pericardial
effusion was the same as in controls.

There has been an increasing number of reports of

cardiac involvement in polymyositis and dermatomyos-
itis.27-32 However, the incidence of pericardial involve-
ment appears small, which may be due in part to
underutilization of echocardiography in evaluation of
patients with these disorders. In a study by Bitnum et
al,30 2 of 13 children had a friction rub and one had a
history of pericardial effusion. Askari and Huettner27
reported two cases of pericardial effusion out of eight
patients evaluated with cardiac abnormalities. In a study
of 21 patients with polymyositis, Gottdiener et al3'
detected 16 (76%) with evidence of cardiac abnormali-
ties, but pericardial effusion was detected in only one
case. In another study,28 67 of 134 (50%) patients were
found to have an abnormal cardiac finding, but no
evidence of pericardial involvement was detected. No
cases of tamponade were reported in the above studies
of patients with polymyositis or dermatomyositis.

The treatment of pericarditis included the use of
nonsteroidal anti-inflammatory drugs with or without
corticosteroids, or removal of the pericardial fluid if
cardiac tamponade existed.6'1215-17,21,22,36,37 Occasion-
ally, resection of the pericardium was required when
constriction of the pericardium was present.18 In most
cases, acute pericarditis was self-limiting and treatment
was primarily symptomatic, using nonsteroidal anti-
inflammatory drugs to relieve the pain. In instances of
effusion without tamponade, corticosteroids were usu-
ally effective in resolving symptoms and eliminating
pericardial fluid. The treatment of cardiac tamponade
was to remove the pericardial fluid and lower pericar-
dial pressure toward normal. This was usually done by
pericardiocentesis or a surgical procedure.

CONCLUSION
Pericardial disorders can occur in various connective

tissue diseases and may be fatal rarely. Pericardial
effusions commonly go undetected clinically in connec-
tive tissue diseases and are not found until autopsy. If
pericardial effusion is suspected upon evaluation of a
patient, an echocardiogram should be performed and
followed serially to determine if the effusion is
progressive and to monitor response of the effusion to
therapy. One should be prepared to treat cardiac
tamponade if a patient deteriorates suddenly.

Acknowledgments
The authors thank Dr William Reeves from the Section of

Cardiology for his review and comments and Mrs Debbie
Nichols for preparation of the manuscript.

Literature Cited
1. Sturfelt G, Eskilsson J, Nived 0, Truedsson L, Valind S.

152 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 86, NO. 2



CARDIAC TAMPONADE & PERICARDIAL DISORDERS

Cardiovascular disease in systemic lupus erythematosus. A
study of 75 patients from a defined population. Medicine.
1992;71 :216-223.

2. Braunwald E. Pericardial disease. In: Wilson JD, Braun-
wald E, Esselbacher KJ, Petersdorf RG, Martin JB, Fauci AJ, et
al eds. Harrison's Principles of Internal Medicine. New York,
NY: McGraw Hill Inc; 1991:981-987.

3. Treadwell EL, Boak AM, Kovacs SAH, Chen J, Wang RJ,
Sharp GC, et al. The autoimmune antigen Me is distinct and
related to undifferentiated connective tissue disease. Arthritis
Rheum. 1987;30:1239-1246.

4. Sharp GC, Irvin WS, Tan EM, Gould RG, Holman HR.
Mixed connective tissue disease-an apparently distinct rheu-
matic disease syndrome associated with a specific antibody to
an extractable nuclear antigen (ENA). Am J Med. 1972;52:148-
159.

5. Oetgen WJ, Mutter ML, Lawless OJ, Davia JE. Cardiac
abnormalities in mixed connective tissue disease. Chest.
1983;83:185-188.

6. Alpert MA, Goldberg SH, Singsen BH, Durham JB,
Sharp GC, Ahmad M, et al. Cardiovascular manifestations of
mixed connective tissue disease in adults. Circulation.
1983;68:1 182-1193.

7. Singsen BH, Bernstein BH, Korneich HK, King KK,
Hanson V, Tan EM. Mixed connective tissue disease in
childhood. A clinical and serological survey. J Pediatr
1 977;90:893-900.

8. Sharp GC, Singsen BH. Mixed connective tissue dis-
ease. In: MacCarty DJ, ed. Arthritis and Allied Conditions. 11th
ed. New York, NY: Lea & Febiger; 1989:1080-1091.

9. Leung WH, Wong KL, Lau CP, Wong CK, Cheng CH, Tai
YT. Echocardiographic identification of mitral valvular abnor-
malities in patients with mixed connective tissue disease. J
Rheumatol. 1990;1 7:485-488.

10. Nunoda S, Mifune J, Ono S, Nakayama A, Hifumi S,
Shimizu M, et al. An adult case of mixed connective tissue
disease associated with perimyocarditis and massive pericar-
dial effusion. Jpn Heart J. 1986;27:129-135.

11. Negoro N, Kanayama Y, Yasuda M, Okamura M,
Amatsu K, Koda S, et al. Nuclear ribonucleoprotein immune
complexes in pericardial fluid of a patient with mixed connective
tissue disease. Arthritis Rheum. 1987;30:97-101.

12. Askari AD. Pericardial tamponade with hemorrhagic fluid
in systemic lupus erythematosus. JAMA. 1978;33:1 11-114.

13. Doherty NE, Siegel RJ. Cardiovascular manifestations of
systemic lupus erythematosus. Am Heart J. 1985;110:1257-
1265.

14. Doherty NE, Feldman G, Maurer G, Siegel RJ. Echocar-
diographic findings in systemic lupus erythematosus. Am J
Cardiol. 1988;61 :1144.

15. Mandell BF. Cardiovascular involvement in systemic
lupus erythematosus. Semin Arthritis Rheum. 1987;17:126-
141.

16. Porcel JM, Selva A, Tornos MP, Galve E, Soler-Soler J.
Resolution of cardiac tamponade in systemic lupus erythemato-
sus with indomethacin. Chest. 1989;96:1 193-1194.

17. Kelly TA. Cardiac tamponade in systemic lupus erythe-
matosus: an unusual initial manifestation. South Med J
1987;80:51 4-516.

18. Thadani U, Iveson JM, Wright V. Cardiac tamponade,
constrictive pericarditis and pericardial resection in rheumatoid
arthritis. Medicine. 1975;54:261-270.

19. MacDonald WJ Jr, Crawford MH, Klippel JH, Zvaifler NJ,
O'Rourke RA. Echocardiographic assessment of cardiac struc-
ture and function in patients with rheumatoid arthritis. Am J
Med. 1977;63:890-896.

20. Bacon PA, Gibson DG. Cardiac involvement in rheuma-
toid arthritis. An echocardiographic study. Ann Rheum Dis.
1 974;33:20-24.

21. Escalante A, Kaufman RL, Quismorio FP, Jr, Beardmore
TD. Cardiac compression in rheumatoid pericarditis. Semin
Arthritis Rheum. 1990;20:148-163.

22. McWhorter JE IV, LeRoy EC. Pericardial disease in
scleroderma (systemic sclerosis). Am J Med. 1974;57:566-575.

23. Sackner MA, Akgun N, Kimbel P, Lewis DH. The
pathophysiology of scleroderma involving the heart and respira-
tory system. Ann Intem Med. 1964;60:61 1-630.

24. D'Angelo WA, Fries JF, Masi AT, Shulman LE. Pathol-
ogic observations in systemic sclerosis (scleroderma). A study
of 58 autopsy cases and 58 matched controls. Am J Med.
1 969;46:428-440.

25. Oram S, Stokes W. The heart in scleroderma. BrHeart J
1961 ;23:243-259.

26. Bulkley BH, Ridolfi RL, Salyer WR, Hutchins GM.
Myocardial lesions of progressive systemic sclerosis. A cause
of cardiac dysfunction. Circulation. 1976;53:483-490.

27. Askari AD, Huettner TL. Cardiac abnormalities in
polymyositis/dermatomyositis. Semin Arthritis Rheum.
1982;1 2:208-219.

28. Bohan A, Peter JB, Bowman RL, Pearson CM. A
computer-assisted analysis of 153 patients with polymyositis
and dermatomyositis. Medicine. 1977;56:255-286.

29. Askari AD. Inflammatory disorders of muscle. Cardiac
abnormalities. Clinics in Rheumatic Diseases. 1984;10:131-
149.

30. Bitnum S, Daeschaer CW Jr, Travis LB, Dodge WF,
Hopps HC. Dermatomyositis. J Pediatr. 1964;64:101-131.

31. Gottdiener JS, Sherber HS, Hawley RJ, Engel WK.
Cardiac manifestations in polymyositis. Am J Cardiol.
1978;41:1141-1149.

32. Henrikkson KG, Sandstedt R Polymyositis-treatment
and prognosis: a study of 107 patients. Acta Neurol Scand.
1 982;65:280-300.

33. Chandraratna PA. Echocardiographic evaluation of peri-
cardial disease. JAMA. 1983;250:2677-2680.

34. Grozier IG, Li E, Milne MJ, Nicholls MG. Cardiac
involvement in systemic lupus erythematosus detected by
echocardiography. Am J Cardiol. 1990;65: 1145-1148.

35. Swaak AJ, Huysen V, Nossent JC, Smeenk RJ. Antinu-
clear antibody profiles in relation to specific disease manifesta-
tions of systemic lupus erythematosus. Clin Rheumatol.
1990;9(suppl 1):82-94.

36. Shabetai R. Acute pericarditis. Cardiol Clin. 1990;8:639-
644.

37. Janosik DL, Osborn TG, Moore TL, Shah DG, Kenney
RG, Zuckner J. Heart disease in systemic sclerosis. Semin
Arthritis Rheum. 1989;1 9:191 -200.

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION, VOL. 86, NO. 2 153


