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Complete occlusion of the right middle cere-
bral artery associated with Mycoplasma pneu-

moniae pneumonia
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We report a case of a 5-year-old girl who developed left hemiparesis and left facial palsy, 6 days after
the initiation of fever and respiratory symptoms due to pneumonia. Chest radiography, conducted upon
admission, showed pneumonic infiltration and pleural effusion in the left lung field. Brain magnetic
resonance imaging showed acute ischemic infarction in the right middle cerebral artery territory. Brain
magnetic resonance angiography and transfemoral cerebral angiography revealed complete occlusion
of the right middle cerebral artery. Mycoplasma pneumoniae infection was identified by a 4-fold
increase in lgG antibodies to M. pneumoniae between acute and convalescent sera by enzyme-linked
immunosorbent assay. Fibrinogen and D-dimer levels were elevated, while laboratory exams in order
to identify other predisposing factors of pediatric stroke were all negative. This is the first reported
pediatric case in English literature of a M. pneumoniae-associated cerebral infarction involving
complete occlusion of the right middle cerebral artery.
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Introduction

Extrapulmonary complications of Mycoplasma pneumoniae infection involving the
central nervous system (CNS) are not rare. According to previous reports, encephalitis,
meningoencephalitis, aseptic meningitis, transverse myelitis, acute disseminated ence-
phalomyelitis, and Guillain-Barré syndrome have been associated with M. pneumoniae
infection”. Meanwhile, there are less than 20 cases of M. pneumoniae-associated cerebral
infraction reported in the pediatric population, and only six cases have identified occlusion
of the cerebral arteries™®. We report a case of M. pneumoniae-associated cerebral infraction
in a 5-year-old girl in which complete occlusion of the right middle cerebral artery (MCA)
was identified by brain magnetic resonance angiography (MRA) and transfemoral cerebral
angiography (TFCA).

Case report

A 5-year-old girl was admitted due to left hemiparesis and left facial palsy. She had
developed symptoms of cough and fever 6 days before. Although she had taken oral
antibiotics prescribed at a local clinic, her symptoms did not show improvement. On the
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fourth day of her illness, she was referred to a secondary hospital
and was diagnosed as pneumonia. She was admitted to that hos-
pital and was treated with antibiotics of ceftriaxone and clarithro-
mycin, intravenously. On the sixth day of her illness, her fever
subsided. However, she abruptly developed left hemiparesis and
left facial palsy, and was referred to Inha University Hospital. Past
medical history of the patient and family were unremarkable.

On admission, she was fully conscious and oriented. Vital signs
showed a blood pressure of 127/60 mmHg, heart rate of 102
beats/min, respiratory rate of 24 breaths/min, and body tempera-
ture of 37.6 C. Her heart beat was regular without murmurs,
while breath sounds were coarse with inspiratory crackles aus-

Fig. 1. Simple chest radiograph of the patient. Pneumonic infiltration
with pleural effusion in the left lung was observed on the first day of
admission.

Middle cerebral artery occlusion in M. pneumoniae pneumonia

cultated on both lung fields. On neurologic examination, pupils
were isocoric with prompt light reflexes. Extraocular movements
were full in both eyes, while there were defects in the left visual
fields. She was unable to form facial expressions on the lower
half of her left face, while she was able to wrinkle her forehead
normally, indicating left side central type facial palsy. Motor
strengths were decreased to grade Il in both the left upper and
lower extremities. Sensory was intact, while hemineglect was
revealed on the left side. Hyperreflexia was noted on the left
biceps and ankle jerks. Pathologic reflexes of Babinski sign and
ankle clonus were present on the left.

Chest radiography conducted on admission showed pneumonic
infiltration and pleural effusion in the left lung field (Fig. 1). Brain
magnetic resonance imaging revealed acute ischemic infarction
in the right MCA territory (Fig. 2), and brain MRA showed com-
plete occlusion of the right MCA at the M1 portion (Fig. 3A).
Transthoracic echocardiography and electrocardiography results
were normal. TFCA revealed complete occlusion of the right MCA
at the M1 portion, with no evidence of vasculitis or Moyamoya
disease (Fig. 3B).

Laboratory exams conducted on the day of admission showed a
hemoglobin of 10.5 g/dL, hematocrit 30.1%, white blood cell
(WBC) count of 5,420/pL, comprising 82.8% neutrophils, 9.2%
lymphocytes, and 4.2% monocytes, and platelet count of 250,000/
pL. C-reactive protein was 7.15 mg/dL while other electrolyte and
biochemistry laboratory exams were normal. Coagulation studies
revealed normal prothrombin and activated partial thrombopla-
stin time, while fibrinogen level was elevated to 674 mg/dL
(normal range, 200-400 mg/dL) and D-dimer level to 1.7 ug/mL
(normal range, 0-0.4 pug/mL). Analysis of the patient’s cere-
brospinal fluid (CSF) showed a WBC count of 3/uL, glucose
concentration of 90 mg/dL, and protein concentration of 15 mg/
dL. Initial serum antibody titers to M. pneumoniae detected by
enzyme-linked immunosorbent assays (ELISA) were 5,021 U/mL

Fig. 2. Brain magnetic resonance imaging studies of the patient. T2-weighted image (A) and
diffusion-weighted image (B) reveal a massive acute ischemic infarction in the right middle

cerebral artery territory.
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Fig. 3. Cerebral angiograms of the patient. Brain magnetic resonance angiography image (A) and
transfemoral cerebral angiography image (B) reveal total occlusion of the right middle cerebral

artery in the M1 segment.

for IgM (normal range, 0-949 U/mL) and 5.5 AU/mL for IgG
(normal range, 0-9.99 AU/mL). Polymerase chain reaction (PCR)
of M. pneumoniae, influenza viruses, enteroviruses, and herpes
simplex viruses were negative in the CSF.

The patient was diagnosed as pneumonia, strongly suggestive
of M. pneumoniae origin associated with acute cerebral infarc-
tion. Antibiotics of ceftriaxone and clarithromycin were admi-
nistered for 14 days, mannitol for 7 days, and methylpredniso-
lone for 3 days, intravenously. Antithrombotic therapy with
aspirin at doses of 2 mg/kg was given daily. There was no fever
after admission and respiratory symptoms showed gradual im-
provement. Rehabilitation therapy was initiated on the fifth
hospital day. Pneumonic infiltration on chest radiography started
to show improvement on the sixth hospital day.

The results of laboratory exams in order to identify possible
predisposing causes of the patient’s stroke were all negative. Se-
rum analysis of prothrombotic agents and factors including
protein C, protein S, antithrombin III, lupus anticoagulant, homo-
cysteine, lipid profiles and plasma lipoprotein levels were normal.
Analysis of auto-antibodies associated with autoimmune and
rheumatologic diseases, including antiphospholid antibodies,
anticardiolipin antibodies, antinuclear antibodies, anticytoplas-
mic antibodies, anti-DNA antibodies, and rheumatoid factors
were all negative. No other bacterial or viral organisms were do-
cumented in the serum or CSF on culture studies. Serum antibody
titers to M. pneumoniae detected by ELISA 3 weeks after admis-
sion were 7,300 U/mL for IgM and 26.65 AU/mL for IgG.

The patient was discharged on the 32nd hospital day after
receiving the inpatient rehabilitation schedule. At discharge, both
left hemiparesis and left facial palsy had improved, although mild
neurologic deficits regarding fine motor skills were observed.
Motor strengths of grade V were checked on all extremities and
unaided walking was capable.

Discussion

Although not fully understood, two mechanisms have been
proposed in order to explain the pathophysiology of cerebral
arterial occlusion associated with M. pneumoniae®”. The direct-
type mechanism is due to the vascular transfer of the organism
itself, which locally affect the vascular walls of the cerebral
circulation by the induction of cytokines and chemokines such as
tumor necrosis factor-o and interleukin-8°"". This may cause
local vasculitis, thrombotic vascular occlusion, or both, even in
the absence of a systemic hypercoagulable state. The indirect-
type mechanism is associated with a systemic hypercoagulable
state resulting in a generalized thrombotic vascular occlusion, in
which the activation of complements are assumed to play a
role”'?. This postulation is supported by the elevation of fibrino-
gen and D-dimer levels reported in some cases of M. pneumo-
niae-associated cerebral arterial occlusion*®. In our case, negative
M. pneumoniae PCR results of the CSF and laboratory findings of
elevated fibrinogen and D-dimer levels indicate that the patho-
physiology of cerebral arterial occlusion might be related to the
indirect-type mechanism. Thus, a systemic hypercoagulable state
induced by M. pneumoniae infection and resultant inflammation
may have contributed to the generation of the cerebral arterial
occlusion rather than the direct effects of the organism on the
affected cerebral artery.

Congenital or acquired heart diseases, sickle cell disease,
thrombophilias, and infections are well known etiologies and
predisposing factors for acute ischemic cerebral infarction in the
pediatric population'”
examinations regarding coagulopathies, inflammation, autoim-
mune diseases, and hyperlipidemia. Predisposing diseases or
conditions such as sickle cell trait”, hyperhomocysteinemias), and
antiphospholipid and anticardiolipin antibodies” have been
identified in cases of M. pneumoniae-associated cerebral arterial

. Hence, laboratory studies should include
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occlusion in children, besides the organism itself.

Occlusion of cerebral arteries have been documented both in
the anterior and posterior circulation in pediatric cases of M.
pneumoniae-associated cerebral arterial occlusion, confirmed by
conventional angiography or MRA. Internal carotid occlusion has
been reported in three cases™®”, posterior cerebral artery occlusion
in two cases™”, and MCA occlusion in one case” among English
literature. Our case is the first report of complete arterial occlusion
occurring in the right MCA with resultant massive ischemic
infarct in its territory which was associated with M. pneumoniae
infection in a child.

Treatment of CNS diseases associated with M. pneumoniae
infection includes antibiotics, corticosteroids, and intravenous
immunoglobulin (IVIG)". Treatment with steroids and IVIG was
reported to improve outcome in a pediatric case of M. pneumo-
niae-associated stroke'”. Low dose aspirin has also been admini-
stered in some pediatric cases of M. pneumoniae-associated
cerebral arterial occlusion®”. In general strokes, initial aspirin
therapy with doses of 1 to 5 mg/kg is recommended daily fol-
lowed by long-term aspirin therapy for a minimum of 2 years in
children, except those associated with sickle cell disease'. Al-
though there is no standardized treatment, according to our case
we assume that the combination of antibiotics, mannitol, cortico-
steroids, and aspirin may be effective for initial treatment in
pediatric cerebral arterial occlusion associated with M. pneumo-
niae infection. The addition of IVIG may be considered in cases
that do not respond well to initial treatment.

In conclusion, we report a case of complete occlusion of the
right MCA in a child with M. preumoniae pneumonia. Thorough
evaluation of possible predisposing factors for stroke should
always be conducted in children and close attention is required
on determining the potential systemic hypercoagulable status
associated with M. pneumoniae-associated cerebral arterial
occlusion. The administration of corticosteroids and aspirin
should also be considered additionally to proper intravenous
antibiotics.
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