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ABSTRACT 

Mixed Connective Tissue Disease (MCTD) is rela- 
tively rare in children and typically presents with 
constitutional symptoms, rash, Raynaud’s phenome- 
non, and musculoskeletal symptoms. Cardiac in- 
volvement is an infrequent complication of MCTD 
usually occurring in the form of pericarditis without 
tamponade physiology. However, we present a case of 
a 10-year-old, previously healthy, African American 
male who developed pericarditis and tamponade as 
an initial manifestation of MCTD. One month prior 
to diagnosis, the child was hospitalized for fevers, 
knee pain and knee swelling. Arthrocentesis revealed 
leukocytosis yet no laboratory evidence of an infec- 
tious etiology. He was discharged on naproxen with a 
presumptive diagnosis of post-infectious arthritis. 
Over the next two weeks, the child was evaluated 
several times for intermittent, left-sided, chest pain. 
Electrocardiograms and chest radiographs were found 
to be normal. His non-steroidal anti-inflammatory 
medications were continued for supposed muscu-
loskeletal chest pain. Ultimately the child was admit-
ted for fever, chest pain and a pericardial effusion on 
echocardiogram. Within two days, symptoms pro-
gressed to include orthopnea and jugular venous dis-
tension. Pulsus paradoxus was demonstrable on exam 
and electrical alternans on cardiac monitor. Repeat 
echocardiogram revealed an increased effusion with 
tamponade physiology necessitating pericardiocente-
sis. Coincidentally, the patient began demonstrating 
Raynaud’s phenomenon and auto-antibodies suppor-
tive of MCTD returned positive. Symptoms improved 
on corticosteroids. This case illustrates the impor-
tance of considering an acute and critical process in 
an otherwise chronically evolving disease. It serves as 
the first report of such an occurrence in pediatric- 
onset MCTD.   
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1. INTRODUCTION 

Pediatric-onset Mixed Connective Tissue Disease (MCTD) 
is a rare condition that has differentiated itself from 
adult-onset MCTD in the last 40 years. MCTD was first 
described by Sharp et al. in 1972 and included patients as 
young as 13 years of age [1]. The first article to identify 
childhood MCTD as a condition distinct from other pe- 
diatric rheumatologic conditions, as well as from adult 
MCTD, was published in 1977 [2]. Since then, the con- 
dition has evolved to encompass a multitude of clinical 
findings also observed in systemic lupus erythematosus 
(SLE), scleroderma and polymyositis. The serological 
presence of anti-ribonucleoprotein (RNP) antibody is 
sine qua non of MCTD. Pediatric-onset MCTD is typi- 
cally classified according to Kasukawa’s criteria which 
are distinguished from Sharp’s criteria by requiring the 
presence of at least two connective tissue disease find- 
ings at time of diagnosis. Not only must one demonstrate 
Raynaud’s or swollen digits in addition to anti-RNP an- 
tibodies, but an abnormal finding from two of the three 
related conditions (SLE, scleroderma and polymyositis) 
must also be evident [3].  

Pediatric-onset MCTD consists of a myriad of clinical 
features that surface longitudinally. Outside of those re- 
quired for diagnosis, common findings in the majority of 
patients include: arthralgias, arthritis, fatigue, vasculitic 
rash, and sclerodactyly. Pericarditis has an incidence of 
approximately 15% during the disease course [4]. Though 
cardiac tamponade has been described in six adult cases, 
none have yet been reported in pediatric-onset MCTD 
[5]. Fortunately, cardiac manifestations in adults with 
MCTD have proven very sensitive to treatment with cor- 
ticosteroids and non-steroidal anti-inflammatory drugs 
(NSAIDs) [6]. Here we report a ten year old child pro- 
gressing to acute cardiac tamponade requiring urgent 
pericardiocentesis at time of diagnosis. 
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2. CASE REPORT 

A 10-year-old, previously healthy, African American male, 
required admission due to fever and symptoms attribut- 
able to a moderately sized pericardial effusion.  

Three months prior to his admission, he acutely de- 
veloped right elbow swelling and limited range of mo- 
tion. Given his participation in sports, his symptoms 
were attributable to a sprain, and symptom resolution 
occurred spontaneously within a week. 

He was then hospitalized for fevers and an acute onset 
of right knee pain and swelling one month prior to his 
diagnosis. Arthrocentesis revealed leukocytosis but no 
other laboratory evidence of an infectious etiology. The 
child clinically improved while on anti-inflammatories 
yet his C-reactive protein (CRP) remained elevated and 
daily fevers persisted. A presumptive diagnosis of post- 
infectious arthritis was made and the patient was dis- 
charged on naproxen. Within days of discharge, an urti- 
carial rash developed and the patient was advised to dis- 
continue naproxen for a course of prednisone due to a 
perceived allergic reaction.  

Over the next two weeks, the child was evaluated sev- 
eral times for intermittent, left-sided, chest pain. Several 
electrocardiograms (ECG) and chest radiographs (CXR) 
were found to be normal and the CRP was steadily de- 
creasing. The family was advised to continue with ibu- 
profen for supposed musculoskeletal chest pain.  

The patient was ultimately admitted for persistent chest 
pain associated with the development of cardiomegaly on 
CXR (Figure 1). The chest pain was constant, dull, and 
non-radiating. Exacerbations with position changes were 
present, but not with activity. His fevers were occurring 
every other day and an overall sense of muscle weakness 
gave way to a decreased level of activity for the child. 
The exam at time of admission was significant for an 
otherwise well-appearing child in no acute distress. He 
was tachypneic and tachycardic but with easy work of 
breathing and normal perfusion. The heart exam was 
notable for a multiphasic rub but pulsus paradoxus was 
not present. The left knee was slightly swollen in com- 
parison to the right, attributed to a football injury, but no 
other extremity abnormality was noted. A moderate 
pericardial effusion with fibrin stranding, suggestive of a 
chronic process, was noted on echocardiogram. Cardiac 
tamponade was not present on echocardiogram nor sup- 
ported by physical exam.   

The differential diagnosis included infectious versus 
rheumatologic processes including Lyme disease, my- 
coplasma carditis, rheumatic fever and viral infections 
such as cytomegalovirus and Epstein-Barr virus. Rheu- 
matic diseases considered included juvenile idiopathic 
arthritis, SLE, MCTD, and sarcoidosis.   

Treatment was initiated with around-the-clock ibupro- 
fen which resulted in a transient improvement of symp- 

toms. Within 48 hours of admission however, the patient 
developed orthopnea and more pronounced tachypnea. 
His exam demonstrated tachycardia, pulsus paradoxus, 
mild jugular venous distension (JVD), and muffled heart 
sounds. Electrical alternans was evident on cardiac 
monitors. A repeat echocardiogram revealed a larger 
effusion with tamponade physiology (Figure 2) necessi- 
tating urgent pericardiocentesis and drain placement. 
Greater than 200 ml of serosanguinous fluid was ob- 
tained. Immediately after the procedure, he had sympto- 
matic improvement and his tachycardia resolved. The 
drain was removed two days later with no further accu- 
mulation of pericardial fluid on follow up exams. 

The infectious work-up during his hospitalization was 
unremarkable. However, diagnostic criteria of MCTD, as 
per Kasukawa, became more apparent when the patient 
 

 

Figure 1. Chest radiograph showing cardiomegaly on day of 
admission when pericardial effusion was identified by echo- 
cardiogram. 
 

 

Figure 2. Transthoracic echocardiogram (apical 4 chamber view) 
showing the pericardial effusion and evidence of right atrial 
diastolic collapse (arrow). 
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was noted to have episodic, triphasic, color changes in 
his fingers, consistent with Raynaud’s phenomenon (Ta- 
ble 1). The patient also had polyarthritis and serositis 
without the facial rash, lymphadenopathy, leukopenia or 
thrombocytopenia of SLE. Sclerodermatous features 
such as sclerodactyly, restrictive lung disease or fibrosis 
and esophageal dysmotility were initially absent. Po- 
lymyositis was evident however, with clinical muscle 
weakness and abnormal aldolase, lactate dehydrogenase 
(LDH), and aspartate transaminase (AST) levels, despite 
a normal creatine kinase and electromyography. Anti- 
RNP antibodies supportive of MCTD returned positive 
while the remainder of his lupus-specific antibodies, ex- 
cept for anti-Smith, were negative and complement lev- 
els normal. This constellation of findings allowed for the 
diagnosis of MCTD. Though anti-Smith antibodies are 
highly specific for SLE, they are often associated with 
renal involvement, of which our patient had none [7]. His 
urinalysis was negative for blood, protein, and active 
sediment. Other lab results included a positive serum 
anti-nuclear antibodies (ANA) with an elevated enzyme 
immunoassay (EIA) optic density level of 14.7 (normal < 
1.5). ESR was elevated at 56 mm/hr, CRP peaked at 17.4 
mg/dL. The complete blood count showed a normal 
white blood cell count of 9.4 k/μL and hemoglobin of 
10.4 g/dL, with elevated platelets at 416 k/μL. Serum 
ferritin levels were normal. Prothrombin and the acti- 
vated partial thromboplastin times were slightly elevated 
at 13.2 and 33.7 seconds, respectively. Symptoms ulti- 
mately improved with the initiation of prednisone.  
 
Table 1. Kasukawa’s diagnostic criteria of MCTD. 

Kasukawa’s Criteria Our Patient 

Raynaud, Swollen Fingers/Hands × 

Anti-RNP Antibodies × 

SLE Features    

Polyarthritis × 

Facial Rash  

Serositis × 

Lymphadenopathy  

Leukopenia  

Thrombocytopenia  

Scleroderma Features  

Sclerodactyly  × 

Pulmonary Fibrosis   

Vital Capacity < 80%   

CO Diffusion < 70%   

Decreased Esophageal Motility   

Dermatomyositis Features  

Muscle Weakness  × 

Increased CK   

EMG Abnormalities   

Patient must have at least one finding in two of the five categories. The 
findings of our patient are checked. 

Since diagnosis, the patient has had a waxing and wan- 
ing course while on varying doses of steroids, in addition 
to methotrexate. Within three months, he developed 
sclerodactyly of his distal upper and lower extremities, 
making MCTD even more fitting of a diagnosis and ul- 
timately prompting a trial of hydroxychloroquine. One 
year out, pericarditis recurred, responding to intravenous 
pulse methylprednisolone. Now, 18 months later, he con- 
tinues to follow with his pediatric rheumatologist, cur- 
rently symptom free. 

3. DISCUSSION 

Pediatric-onset MCTD is rare, even when compared to 
the incidence of other childhood rheumatic conditions. It 
accounts for <1% of pediatric rheumatology clinic visits 
but makes up 23% of all MCTD cases [8,9]. Like most 
other rheumatic conditions, the incidence is higher in 
Caucasian females with a 15% - 18% occurrence in 
males. Mier et al. also report a 27% incidence of MCTD 
in African Americans. Our patient was thus an atypical 
candidate for this disease by being both male and African 
American. The youngest patient reported was two years 
of age but the mean age of onset is between 9.5 and 12 
years [4]. Our patient fit within this spectrum, being 10 
years old, at time of diagnosis. 

Variability in symptoms makes pediatric-onset MCTD 
challenging to identify. The estimated time to diagnosis 
has been reported to be approximately 20 months [4]. 
Our patient was diagnosed within three months of symp- 
tom onset. As evidence by our patient, joint involvement 
and Raynaud’s phenomenon of the hands and fingers 
initially prevail, followed by the onset of scleroderma- 
like symptoms. Of all the cardiac complications of MCTD, 
pericarditis is the most common [5]. However, of the 
estimated 15% who may develop pericarditis, approxi- 
mately 24% - 38% of this group will subsequently de- 
velop an effusion, and an even smaller group, comprising 
10% of the original, will ever be symptomatic [10,11]. 
The symptoms of cardiac tamponade have been well 
documented and are no different when presenting in a 
patient with MCTD. The prototypical signs and symp- 
toms include tachycardia, tachypnea, dyspnea, pleuritic 
chest pain, JVD, muffled heart sounds, friction rub, pul- 
sus paradoxus, hypotension, cardiomegaly, ECG with 
low voltages or electrical alternans and an abnormal 
echocardiogram [12]. Our patient demonstrated all the 
classic findings with the exception of hypotension, the 
latest manifestation of tamponade [12].  

Prognosis of MCTD presenting in childhood is more 
favorable than presentation in adulthood. Mortality rates 
have been estimated to be less than 4 per 1000 patients in 
children, versus a range of 7 - 58 per 1000 adult patients. 
Pulmonary disease, such as pulmonary hypertension, is 
more common in adults and accounts for the poorer 
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progn osis. Remission, as defined by the absence of dis- 
ease markers clinically or serologically, is believed to 
occur in 3% - 6% of patients. Favorable outcomes domi- 
nate with 82% having minor signs or symptoms. Ap- 
proximately 15% will go on to have unfavorable out- 
comes leading to poorer quality of life [4]. 

 OPEN ACCESS 

Outside of the diagnostic criteria, several serologic 
markers may be positive in MCTD. An elevated ANA 
titer with a speckled pattern is commonly found in 
MCTD and was present in our patient. Rheumatoid fac- 
tor positivity and laboratory evidence of myositis has 
also been reported in a majority of patients. Our patient 
was positive for anti-Smith antibody, which can be seen 
in up to 17% of MCTD patients. Anti-U1-RNP antibod- 
ies, a diagnostic criterion, have been seen to become unde- 
tectable in some patients. Thus, similar to clinical features, 
laboratory findings are dynamic over time as well [4].   

The mainstay of MCTD treatment includes NSAIDs, 
corticosteroids and hydroxychloroquine. Pericarditis in 
MCTD is exquisitely sensitive to corticosteroids. A mas- 
sive pericardial effusion leading to tamponade in an adult 
with MCTD has been reported to have resolved strictly 
on corticosteroids, negative the need for pericardiocent- 
sis [6]. Other therapies include steroid-sparing agents 
such as methotrexate, and calcium channel blockers for 
the treatment of Raynaud’s. Side effects of the medica- 
tions, such as gastritis, depression and nutritional deple- 
tion, may also need to be addressed by additional medi- 
cations [4].  

This is the first report of a child developing cardiac 
tamponade (physiology) due to pediatric-onset MCTD. 
Additionally, we include the initial description of cardiac 
tamponade at the time of diagnosis in a child with 
MCTD. Diagnosis can be challenging when considering 
rare conditions which evolve slowly over time. And 
when such a condition is compounded by another un- 
common occurrence, such as cardiac tamponade, a clini- 
cian can find him/herself unprepared. Early consideration 
of pediatric-onset MCTD may allow for prompt diagno- 
sis and prevention of such adverse events. This case 
serves to educate the reader of the possibility of such a 
critical event transpiring in an otherwise chronically 
progressive entity. 
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Appendix 

MCTD Diagnostic Criteria

Kasukawa’s Diagnostic Criteria Our Patient

Raynaud’s or Swollen Fingers / Hands

Anti-RNP antibodies

SLE Signs or Symptoms 

Polyarthritis

Facial Rash

Serositis

Lymphadenopathy

Leukopenia

Thrombocytopenia

Scleroderma Signs  or Symptoms

Sclerodactyly

Pulmonary Fibrosis

Vital Capacity <80%

CO Diffusion <70%

Decreased Esophageal Motility

Dermatomyositis Signs or Symptoms

Muscle Weakness

Increased CK

EMG Abnormalities
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