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Abstract 

We describe the clinical presentation and course of two girls with cerebrovascular disease and mixed connective tissue
disease. One developed rapid onset hemiparesis and aphasia secondary to left internal carotid artery occlusion. She ex-
perienced a complete recovery after treatment with prednisone and cyclophosphamide. The other patient was diagnosed
as having mixed connective tissue disease but had acute neurologic deterioration. She died due to an intracerebral hem-
orrhage. Autopsy demonstrated small-vessel fibrinoid necrosis. Although cerebrovascular disease secondary to central
nervous system vasculitis is a manifestation of systemic lupus erythematosus, this is the first description of cerebrovascu-
lar disease as a primary sign in mixed connective tissue disease. These cases demonstrate the range of cerebrovascular
disease observed in children with mixed connective tissue disease. (J Child Neurol 1993;8:256-259).

ixed connective tissue disease is currently
Mthought to be a distinct syndrome charac-

terized clinically as an overlap of systemic lupus
erythematosus, scleroderma, arthritis, and polymyo-
sitis.1 The spectrum of various clinical and serologic
features of mixed connective tissue disease as they
compare to similar rheumatic conditions is shown in
Table 1. Serologically, the diagnosis of mixed con-
nective tissue disease is made by the demonstration
of high titer antinuclear antibodies, in a speckled
pattern, due to antibodies to ribonuclear protein,
and the absence of anti-Smith or anti-DNA antibod-
ies. 2,3 A variety of neurologic complications may be
seen in patients with mixed connective tissue dis-
ease as well as related collagen-vascular diseases.
Although intracranial vasculitis and stroke are com-
mon in patients with systemic lupus erythematosis,
cerebral vasculopathy has not been described in

mixed connective tissue disease. 2,4-9
Cerebrovascular disease is uncommon in chil-

dren ; however, when present, it is often due to rare

but identifiable and treatable disorders.10 The fol-

lowing case reports describe a complete left internal
carotid occlusion in a previously healthy 9-year-old
girl, who was subsequently identified as having
mixed connective tissue disease, and a fatal intrace-
rebral hemorrhage in a 13-year-old girl who was pre-
viously diagnosed with mixed connective tissue
disease. Both cases illustrate the need to consider
the diagnosis of mixed connective tissue disease in
children with cerebrovascular disease.

In addition, we discuss the diagnosis and patho-
physiology of mixed connective tissue disease as it

pertains to the nervous system.

Case Reports

Patient 1
A 9-year-old girl was in good health until 2 days prior to
admission, when she took a warm bath, fell asleep in the
bath tub (which was unusual for her), and upon awaken-
ing, discovered that she had both weakness and numbness
in her right arm and leg. She was noted to have a right
hemiparesis, a shuffling gait, and an episode of urinary in-
continence. Serum electrolytes and complete blood count
were normal; erythrocyte sedimentation rate was 32 mm/
hour. Cranial computed tomographic scan was normal.
The next day she awoke with aphasia, had an episode of
incontinence, and was transferred to our institution. Her

past history was unremarkable.
Physical examination revealed an alert, cooperative,

healthy-looking girl. She was afebrile; vital signs, including
blood pressure, were normal. There was no facial rash;
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TABLE 1
Clinical and Serologic Features of Mixed Connective
Tissue Disease Compared to Systemic Lupus
Erythematosus and Scleroderma

MCTD = mixed connective tissue disease; SLE = systemic lupus
erythematosus.

however, a mild diffuse truncal rash was noted. Examina-
tion of the hands showed proximal thickening of the fin-
gers and pinpoint necrotic lesions on the fingertips; there
was limited flexion of the middle carpal phalanges joints.
Cardiac examination was normal. She had moderate diffi-
culties in word finding, reading, calculation, memory, and
expressive language. The cranial nerve examination, in-

cluding visual fields and funduscopy were normal. She
had severe right flaccid hemiparesis, right hemihypesthe-
sia, right hyperreflexia, and a right extensor plantar reflex.

An electroencephalogram showed left rhythmic high-
voltage slowing. Repeat cranial computed tomographic
scan 4 days after the onset of symptoms demonstrated a fo-
cal low density with mass effect in the left internal capsule,
caudate nucleus, and centrum semiovale. A cerebral angio-
gram demonstrated occlusion of the left internal carotid ar-

tery in the suprasellar segment, with some delayed and
incomplete filling of several middle cerebral artery
branches (Figure lA, arrow). Left anterior cerebral and
middle cerebral arteries filled well by collaterals from the
right anterior communicating arteries and the posterior cir-
culation (Figure 1B, arrow). Normal laboratory studies in-
cluded electrocardiogram and echocardiogram, coagulation
studies, urine nitroprusside reaction, serum cholesterol
and triglyceride levels, cerebrospinal fluid chemistries, and
cell count. Repeat erythrocyte sedimentation rate was 25
mm/hour. Antinuclear antibodies were present (1:10,240)
in a speckled pattern. A diagnosis of mixed connective tis-
sue disease was made on the basis of sclerodactyly,
arthritis, high-titered speckled antinuclear antibodies, a

positive extractable nuclear antibody, antiribonuclear pro-
tein antibodies in high titer (1:256), and absence of anti-
double stranded DNA and anti-Smith antibodies. Other

pertinent positive studies included positive antineuronal
antibodies, an abnormal upper-gastrointestinal barium

study showing moderately severe gastroesophageal reflux,
and abnormal pulmonary function studies (moderate re-

FIGURE 1
(A) Lateral view of cerebral angiogram in patient 1 demon-
strating occlusion of the left internal carotid in the supra-
sellar segment (arrowhead). (B) Left vertebral artery
angiogram showing filling of the left middle cerebral ar-
tery via collaterals from the posterior circulation (arrow-
head).

strictive and mild obstructive lung disease). Other perti-
nent negative or normal tests included normal cerebro-

spinal fluid index (ratio of cerebrospinal fluid immunoglo-
bulin G to albumin divided by the ratio of serum immuno-
globulin G to albumin), Lyme titers, C3, C4, CH50 assay for
total complement prothrombin time, partial thromboplas-
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tin time, and anticardiolipin antibodies in serum and

cerebrospinal fluid.
Treatment included prednisone, 60 mg/day; D-

penicillamine, 125 mg/day; and cyclophosphamide, 700

mg/m2 once monthly for seven doses and then every 3
months for 3 years; and aspirin, 162 mg/day. She slowly re-
gained full neurologic function but has slightly increased
right tendon reflexes. She is in remission 3 years after pre-
sentation and is off all medication except o-penicillamine.

Patient 2
A 13-year-old girl with recurrent parotitis was diagnosed
with mixed connective tissue disease; she had a high titer
of speckled pattern antinuclear antibodies, antibodies to ri-
bonuclear protein, positive anti-Ro and negative anti-Smith
antibodies, and normal complement studies. She subse-
quently developed nephritis, hepatitis, and interstitial

pneumonia. Slowing on electroencephalogram was inci-

dently noted. She developed severe headache, fever, and
cerebrospinal pleocytosis; she was treated with broad spec-
trum antibiotics despite negative cerebrospinal fluid cul-

tures. One week later, she had a generalized tonic-clonic
seizure, required ventilator support, and was treated with
high-dose intravenous methylprednisolone (1 g/12 hours)
and one dose of cyclophosphamide (10 mg/kg). Renal and
pulmonary function worsened, and severe pancytopenia
developed. Two days later, she became comatose, with de-
teriorating liver function. Plasmapheresis was performed,
but she developed an intracerebral hemorrhage requiring
surgical evacuation, and she never regained consciousness.
Autopsy demonstrated severe cerebral edema, a large in-
tracerebral hematoma cavity in the left parietal-occipital re-
gion, and herniation of the necrotic brain through the
surgical craniotomy defect. Intracerebral capillary endothe-
lial cells showed severe cytoplasmic vacuolation and reac-
tive atypical nuclei. No perivascular inflammatory cell
infiltrates were present. Fibrinoid necrosis of small num-
bers of intracerebral capillaries was present. The lepto-
meningeal vessels were normal. Renal glomeruli also

showed focal fibrinoid necrosis.

Discussion
The clinical characteristics of the original group of 25
patients with mixed connective tissue disease in-

cluded a combination of features similar to those of

systemic lupus erythematosus, progressive systemic
sclerosis, and polymyositis.il Although major neu-
rologic manifestations were not initially reported in
these patients, subsequent follow-up of this cohort
found three of the 14 patients to have central ner-
vous system disease.l2

Presently, the frequency of central nervous sys-
tem disease in patients with mixed connective tissue
disease ranges from 10% to 55%, depending on
whether frequent headaches and neuropsychiatric
symptoms are included as neurologic manifesta-
tions.13,14 Trigeminal neuropathy is the predominant
neurologic finding reported. It is described both as

an isolated sensory neuropathy and as a presenting
symptom with subsequent evolution of aseptic men-
ingitis and seizures.1,15 Bennett describes an aseptic
meningitislike illness as the most common neu-

ropsychiatric disturbance in his series of 20 patients
with mixed connective tissue disease.l3 Delayed on-
set of meningeal signs following fever, conjunctivi-
tis, malaise, and cerebrospinal fluid pleocytosis has
been reported in at least three patients with mixed
connective tissue disease who also received ibu-

profen or sulindac.I6-18 Singsen et al in their report
of 10 children with mixed connective tissue disease,
cite one child with headaches and elevated cere-

brospinal fluid protein and two other children with
seizures and encephalopathy.I4 Migraine-type, vas-
cular headache and febrile headache also occur.1,19,20
Transverse myelitis is a rare finding in mixed con-
nective tissue disease, reported in two patients;
prednisone and azathioprine were given in both
cases, and one completely recovered.21,22 Single case
studies also include choreoathetosis, cerebellar

ataxia, and ruptured intracranial aneurysms in pa-
tients with mixed connective tissue disease.1,23,24

Rheumatologic syndromes associated with cen-
tral nervous system disease due to vasculitis or other
mechanisms are seen most often in systemic lupus
erythematosus.9 In patients with systemic lupus
erythematosus, both hemorrhagic and occlusive
cerebrovascular disease have been reported as the
presenting symptom.9 In a review of cerebrovascular
disease in systemic lupus erythematosus, Tsokos et
al4 found primary occlusive disease to be the most
common form, often developing in the setting of
prolonged quiescent disease. Other mechanisms of
neurologic dysfunction include tissue ischemia, half
of which consists of multiple small cortical infarcts,
usually observed in the cortex, and endothelial pro-
liferation, hyalinization, and autoantibodies.4,25 Lu-
pus anticoagulants are acquired immunoglobulin G
or M, which inhibit coagulation by interfering with
the phospholipid portion of the prothrombin activa-
tor complex and have been associated with both
systemic lupus erythematosus and strokelike syn-
dromes in young adults.26-28 Although found in as-
sociation with other collagen vascular diseases, lu-

pus anticoagulants have not been reported in mixed
connective tissue disease. No single etiologic mecha-
nism of pathogenesis in central nervous system con-
nective tissue disease is evident; both the presence
of serum antibodies directed against brain tissue and
an alteration in the normal blood-brain barrier may
be necessary to cause either vascular or parenchymal
changes.8 Although other clinical central nervous
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system manifestations of systemic lupus erythema-
tosus are diverse, more recent reports suggest that
the majority of observed neurologic events are expli-
cable by common metabolic, pharmacologic, and
vascular abnormalities.6 6

Patient 1 had complete left internal carotid artery
occlusion as the presenting complication of mixed
connective tissue disease. This demonstrates that
children or young adults may be at risk for develop-
ing symptoms associated with cerebral ischemia or
vasculitis. This is in contrast to reports that suggest
that cerebral vessels are unaffected in mixed connec-
tive tissue disease. The intracerebral hemorrhage
was severe enough to cause the death of patient 2.
The pathogenesis of this hemorrhage was probably
due to cerebral capillary injury, as evidenced by fi-
brinoid necrosis, and thrombocytopenia. Systemic
vasculitis in mixed connective tissue disease often
involves large vessels, spares capillaries, and rarely
shows such fibrinoid changes.

In conclusion, mixed connective tissue disease

frequently presents with unusual combinations of
signs and symptoms that evolve and change over
time and may include the central nervous system,
including cerebrovascular disease. The diagnosis of
mixed connective tissue disease should be consid-
ered in children and young adults with cerebral vas-

culopathy of unclear etiology.
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