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Paradoxical Brain Embolism Induced by Mycoplasma
pneumoniae Infection with Deep Venous Thrombus
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Abstract

A 21-year-old man had sudden-onset right hemiplegia and aphasia with respiratory infection. A chest X-

ray disclosed consolidation in both lungs and magnetic resonance imaging showed an embolism in the left

middle cerebral artery. A pelvic computed tomography scan revealed deep venous thrombus in both femoral

veins. Patent foramen ovale was detected by transesophageal echocardiogram. Antibodies to M. pneumoniae
were highly elevated, and hypercoagulability was subsequently detected. This case suggests that the possible

pathogenic mechanism for M. pneumoniae infection-related stroke might be paradoxical brain embolism with

deep venous thrombus as a consequence of the hypercoagulability related to this infection.
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Introduction

Although Mycoplasma pneumoniae infection is considered

one of the potential risk factors of stroke (1), the underlying

process leading to the stroke remains unclear. We present

the first report of a case of paradoxical brain embolism with

deep venous thrombus clearly determined to be caused by

temporary hypercoagulability related to M. pneumonia infec-

tion.

Case Report

An otherwise healthy 21-year-old male university student

experienced sudden-onset, right side hemiparesis and apha-

sia during a bowel movement. He reported having an upper

respiratory tract infection with high fever and dry-cough as

well as bilateral leg swelling and pain for one week before

this attack. He was referred to the emergency room three

hours after onset.

On admission, he had fever (38.5℃), tachypnea (35

breaths/min), expiratory wheezes, and rhonchi and rales

from both lungs. Expressive aphasia, lowered consciousness

and severe hemiplegia on the right side were present. A

chest X-ray revealed interstitial infiltration in both lungs.

Four hours from onset, a diffusion-weighted magnetic reso-

nance image showed large hyper-intense lesions in the left

middle cerebral artery area (Fig. 1A). Magnetic resonance

angiography disclosed complete occlusion of the left middle

cerebral artery (Fig. 1B). A pelvic contrast-enhanced com-

puted tomography scan revealed deep venous thrombus of

both femoral veins (Fig. 1C). Transesophageal echocar-

diography examination using the contrast microbubble

method (2) identified a patent foramen ovale as a right

atrium to left atrium shunt only during the Valsalva maneu-

ver (Fig. 1D). A Holter electrocardiogram and transthoracic

echocardiography were negative, ruling out other potential

causes of stroke, such as arrhythmia and valvular disease.

The laboratory findings included elevated white blood cell

count (9,900/μL) and elevated C-reactive protein (9.9 mg/

dL). Platelet count was normal (24.4×104/μL). Blood coagu-

lation studies showed the following abnormal values: pro-

longed prothrombin time (17.4 sec, normal 9.5-13.5), pro-

longed partial thromboplastin time (61.4 sec, normal 25-40),
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Figure 1. (A) Diffusion-weighted magnetic resonance image shows diffuse hyper-intense large le-
sions in left middle cerebral artery area. (B) Magnetic resonance angiogram discloses complete oc-
clusion of the left middle cerebral artery (arrow). (C) Pelvic contrast-enhanced computed tomogra-
phy scan reveals deep venous thrombosis in the femoral veins on both sides (arrows). (D) Contrast 
transesophageal echocardiogram during the Valsalva maneuver exhibiting the microbubble flow 
from the right atrium to left atrium due to a patent foramen ovale (arrow).

increased fibrin/fibrinogen degradation products (547 mg/dL,

normal <100), increased thrombin-antithrombin III-complex

(9.7 ng/mL, normal <3), increased D-dimer (30.6/μL, nor-

mal <1), increased antiphospholipid antibodies (16.5 U/mL,

normal <10), increased IgM-anticardiolipin antibodies (220

MPL, normal <30), and slightly decreased protein C activity

(66%, normal >70%). IgG-anticardiolipin, antiphospholipin,

anticytoplasmic, antinuclear and anti-double/single stranded

(ds/ss) DNA antibodies were not elevated. Cold agglutinins

were positive (×1,024). The agglutination assay revealed

strongly elevated M. pneumoniae antibodies (×2,560). Lum-

bar puncture showed a normal CSF leukocyte count (1×106

cells/L), total protein content (0.36 g/L), and glucose (0.51

g/L).

We diagnosed this case as paradoxical brain embolism

with deep venous thrombus caused by hypercoagulability as-

sociated with M. pneumoniae infection. The patient was

treated with minocycline and clarithromycin, and the antico-

agulants heparin sodium and warfarin. The Mycoplasma
pneumonia disappeared completely within a week. At three

weeks, however, the thrombus in both femoral veins re-

mained despite strong anticoagulant treatments; thus, a per-

manent filter was implanted in the inferior vena cava to pre-

vent recurrent thromboembolism and he continued to take

warfarin.

Six months after onset, the right hemiparesis and fluency

had improved. The complete blood cell count and all bio-

chemistry studies showed normal values including anti-

phospholipid antibodies and IgM-anti-cardiolipin antibodies.

A follow-up magnetic resonance angiography showed that

the occluded middle cerebral artery was not re-canalized.

Two years following the attack the patient could walk and

returned to the university.

Discussion

Stroke related to M. pneumoniae infection has been re-

ported in several cases (3-9), mainly in children (3-5, 8).

These reports proposed that the association is due to direct

damage of the central nervous system (3, 6), or other

mechanisms such as vasculitis resulting from post-infectious

immunological disorders (4). These cases all reported nor-

mal coagulation values, although it is uncertain whether the

timing of the coagulation tests was appropriate for detecting

abnormal values. In adults, cervical artery vessel dissection

and recent bacterial infections, including M. pneumoniae,

were significantly correlated, but the definite cause was only

speculative, and incomplete at that (7). To date, only two

cases of ischemic stroke were reported with hypercoagula-

bility after M. pneumoniae infection: a 13-year-old boy with

a methylenetetrahydrofolate reductase gene mutant type had

ischemic stroke with hypercoagulability after M. pneumo-
niae infection (8), and a 30-year-old man with left middle

cerebral artery occlusion detected in cerebral angiography
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and associated with M. pneumoniae infection, showed hy-

percoagulability that suggested intravascular coagulation as a

probable etiology (9). None of the above cases reported the

presence of patent foramen ovale.

The present patient displayed severe hypercoagulability

and increased IgM-anticardiolipin and antiphospholipid anti-

bodies as well as femoral vein thrombosis on admission.

Hypercoagulability associated with M. pneumoniae infection

is not a rare phenomenon. It is suggested that the mecha-

nism leading to hypercoagulability is related to the surface

proteins, chemical mediators, and multiorgan proteins pro-

duced by M. pneumoniae, and that these molecules influ-

ence the role that hypercoagulability plays in molecular

mimicry, postinfectious autoimmunity, and immune-

mediated damage (10, 11). Similarly, the presence of tran-

sient antiphospholipid and anticardiolipin antibodies is well

documented in the settings of many infections including M.
pneumoniae (12-14). Recently, the coincidence of positive

antiphospholipid and anticardiolipin antibodies, and hyper-

coagulability after M. pneumoniae infection was re-

ported (14, 15). Antiphospholipid antibodies are a heteroge-

neous group of IgM and IgG antibodies directed against

plasma proteins bound to phospholipid surfaces. The an-

tiphospholipid antibody syndrome is used to describe pa-

tients who experience recurrent thrombosis in the setting of

a persistent lupus anticoagulant or anticardiolipin antibodies.

The precise mechanism by which these antibodies contribute

to thrombosis is not fully understood (16, 17). In the present

case, coagulation and increased antiphospholipid, IgM/IgG-

anticardiolipin antibodies returned to normal six months fol-

lowing the stroke attack; thus, we hypothesize that the an-

tiphospholipid and IgM-anticardiolipin antibodies induced

by the M. pneumoniae infection resulted in a temporary hy-

percoagulable state which contributed to the production of

deep venous thrombus.

Furthermore, patent foramen ovale was detected by trans-

esophageal echocardiogram (18) in our case. As the stroke-

attack occurred during a bowel movement, we suggest that

the evacuation induced a situation similar to the Valsalva

maneuver, which increases a right to left cardiac shunt (19).

Taking these data together, we conclude that this stroke was

induced by a paradoxical brain embolism via a patent fora-

men ovale from deep venous thrombus caused by M. pneu-
moniae infection. Development of thrombotic complications

probably arose from antiphospholipid/anticardiolipin anti-

body formation associated with M. pneumoniae infection.

The present case strongly suggests that other embolic stroke

attacks seen particularly in young patients with M. pneumo-
niae infections may have similar mechanisms of paradoxical

brain embolism and systemic hypercoagulability.
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