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Mycoplasma pneumoniae is a frequent 
cause of respiratory infection in humans, 
especially schoolchildren, adolescents and 
young adults, accounting for about 20% of 
cases of pneumonia in this age group1. 
However, little is known about its extra-
pulmonary manifestations, with the cen-
tral nervous system (CNS) being the most 
common extrapulmonary site which can 
be affected during any phase of the dis-
ease2. About 1 to 10% of patients with 
pneumonia caused by M. pneumoniae re-
quire hospitalization due to some neuro-
logical complication related to this infec-
tion, and M. pneumoniae is possibly one of 
the leading causes of encephalitis in older 
children and adolescents2,3.

We report here the case of an adoles-
cent girl with an uncommon manifesta-
tion of neurological complications char-
acterized by the involvement of the brain-
stem and cerebellum likely caused by the 
M. pneumoniae in the absence of atypical 
pneumonia.

Case
A 16-year-old girl, a student, born and 

living in Minas Gerais state, presented 
chest and neck pain, low fever, myalgia and 
coryza. Twenty-four hours after the onset 
of symptoms, the patient was seen at a ba-
sic health clinic and was first treated with 
common painkillers for viral symptoms, 
possibly upper airways viral infection. For-
ty-eight hours later, the patient presented 
transitory exanthema, headache, few epi-
sodes of vomiting and hyporexia, and con-
tinued to be febrile. Reassessment at a sec-
ond health clinic showed dysarthria, gait 
ataxia and mental confusion, in addition 
to an episode of generalized tonic-clon-

ic seizures. A cranial computed tomogra-
phy performed 5 days later was normal. 
There was no report of important person-
al or family histories and no history of re-
cent travel.

Seven days after the onset of symp-
toms, the patient was transferred to a ter-
tiary care unit where the diagnostic hy-
pothesis of HSV-1 meningoencephalitis 
was raised. At admission, the patient pre-
sented a preserved general state and was 
hydrated, acyanotic and eupneic. Exam-
ination of the respiratory and cardiolog-
ic system showed no abnormalities. Neu-
rological examination showed the patient 
alert and oriented with isochoric and pho-
toreactive pupils, neck stiffness, unaltered 
cranial nerves, dysmetria on the left side 
of the body, ataxic gait, normoactive os-
teotendinous reflexes, and the presence of 
a bilateral Babinski sign. Muscle strength 
and sensitivity were normal.

As part of the investigation, cerebro-
spinal fluid (CSF) examination showed the 
following results: leukocytes, 230 cells/
mm3 (90% lymphocytes); red blood cells, 
105 cells/mm3; protein: 98 mg/dL; glu-
cose: 57 mg/dL; nonreactive VDRL, neg-
ative acid-fast bacilli and China ink; neg-
ative cultures for bacteria, fungi and acid-
fast bacilli. PCR for herpes simplex virus 
type 1 and 2 was negative. Serological re-
actions showed the following results: den-
gue IgG and IgM negative; cytomegalovi-
rus IgG positive/IgM negative; mononu-
cleosis negative; Mycoplasma IgM positive 
at a titer of 1/512 and IgG negative. No 
immunological reactions for Mycoplas-
ma were performed in CSF. Inflammatory 
tests showed P-ANCA and C-ANCA neg-
ative; ANF positive (1/80, punctiform pat-
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tern). Blood count, ions, CK and renal and hepatic func-
tion were normal. A chest X-ray showed no alterations. 
Magnetic resonance imaging (MRI) of the brain revealed 
hypointense lesions in the brainstem and cerebellum on 
T2-weighted and Flair images (Figure). Ten days after the 
first exams, the Mycoplasma IgM was negative and the 
IgG continued positive.

In view of the initial diagnostic suspicion of HSV-1 
encephalitis, the patient received empirical treatment 
with Acyclovir for 10 days. Analysis of a new CSF sample 
on the seventh day of hospitalization revealed a reduction 
in cellularity and protein level. During hospitalization, the 
patient presented complete improvement of neurological 
symptoms and was discharged on day 14 after admission. 
Brain MRI performed 2 weeks after discharge showed im-
provement of radiological lesions and neurological reas-
sessment after 6 months was normal.

The hospital ethic commission approved this case re-
port and the parents gave informed consent for publication.

Discussion
Pulmonary infection with M. pneumoniae can be as-

ymptomatic and, in most cases, respiratory infection pre-
cedes or occurs concomitantly with CNS injury3. The in-
terval between the onset of respiratory symptoms and 
neurological manifestations ranges from 2 to 14 days, and 
no respiratory infection is detected in 18% of cases2.

The most frequent extrapulmonary sites of M. pneu-

moniae infection include the CNS, heart, skin, musculo-
skeletal and hematological system, and gastrointestinal 
tract1. Involvement of the nervous system by Mycoplasma 
can be focal or diffuse and diverse neurological manifes-
tations are observed. Neurological manifestations include 
encephalitis, aseptic meningitis, cranial nerve palsy, psy-
chosis, optic neuritis, Guillain-Barré syndrome, epilepsy, 
polyradiculitis, cerebellar ataxia, transverse myelitis and 
extrapyramidal symptoms4. Encephalitis is the most com-
mon form in pediatric patients and recent studies have 
suggested that Mycoplasma is responsible for 5 to 7% of 
cases of encephalitis among children5-8.

Involvement of the brainstem and cerebellum has 
been described during the course of inflammatory and 
infectious diseases such as multiple sclerosis, Bickerstaff’s 
encephalitis, Behcet’s disease, Lyme disease, progressive 
multifocal leukoencephalopathy, sarcoidosis, Whipple’s 
disease, listeria rhombencephalitis, vasculitis due to sys-
temic lupus erythematosus, and acute disseminated en-
cephalomyelitis9, but has been rarely reported for infec-
tion with M. pneumoniae.

The present patient showed preliminary gastrointesti-
nal and upper airway signs, however, these signs are not 
specific of M. pneumoniae infection and have also been 
described as other types of encephalitis such as those 
caused by enterovirus6. 

Different mechanisms have been suggested to explain 
CNS involvement, including direct invasion of the CNS, 
immune-mediated reaction, vascular injury, hypersensi-
tivity, and toxicity2. In the case of direct invasion of the 
CNS, M. pneumoniae is isolated from blood and cere-
brospinal fluid, a fact suggesting that this microorgan-
ism crosses the blood-brain barrier. Recently, Mycoplas-
ma was detected by highly sensitive PCR in cerebrospinal 
fluid. In these cases, respiratory symptoms seem to be less 
common. Mycoplasma pneumoniae produces a neurotox-
in that causes brain tissue damage, inducing cerebral pol-
yarteritis1. Immune-mediated aggression is characterized 
by the presence of autoantibodies in brain tissues, pro-
voking a distant antigen-antibody reaction, for example in 
extrapulmonary tissues1. The deposition of immune com-
plexes causes secondary vasculopathy. Immunosuppres-
sion induced by the microorganism and vessel thrombo-
sis determined by a trend toward hypercoagulability are 
other mechanisms cited in the pathogenesis of the dis-
ease1. Molecular alterations result in an immune-medi-
ated reaction, producing an inflammatory state of cere-
bral vessels which, together with hypercoagulability, leads 
to thrombotic processes2. The production of neurotoxins 
by some Mycoplasma species contributes to neurological 
damage and to the production of autoantibodies in cere-
brospinal fluid2.

The diagnosis of CNS involvement is difficult because 

Figure. MRI of the brain shows abnormal signal intensity, hypoin-
tense lesions, at bilateral midbrain and cerebellum on T2-weight-
ed and Flair images.
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M. pneumoniae is rarely detected in cerebrospinal fluid. 
Thus, the diagnosis is generally made based on indirect 
findings such as the detection of specific IgM and posi-
tive PCR of nasopharyngeal and throat swabs3,5,10,11. Fur-
thermore, the high prevalence of M. pneumoniae infec-
tions, false-positive responses of IgM antibody and colo-
nization of the respiratory tract in healthy subjects make 
the diagnosis even more difficult and question the true 
role of this microorganism in CNS infections11. 

The diagnosis of CNS infection with Mycoplasma can 
be classified as confirmed or likely11. The diagnosis is con-
firmed in the case of a PCR-positive cerebrospinal fluid 
sample, and is likely in the case of serological evidence of 
acute infection (positive IgM test or occurrence of IgG in 
samples collected between the acute and convalescence 
phase) and/or PCR-positive respiratory samples. Howev-
er, PCR identification of M. pneumoniae in cerebrospinal 
fluid is variable and, according to Christie et al.6 and Dax-
boeck10, may occur in only 2% and 14% of cases, respec-
tively. The lack of detection of M. pneumoniae by PCR or 
culture does not exclude this agent as a cause of enceph-
alitis. Factors that may explain false-negative PCR results 
are a prolonged interval between the onset of symptoms 
and collection of cerebrospinal fluid and the fact that neu-
rological manifestations might be due to physiopatholog-
ical mechanisms other than direct invasion10.

Radiological alterations are preferentially detected by 
MRI, with an enhanced signal being more commonly ob-
served in white or diffuse matter on T2-weighted imag-
es12. However, MRI might be normal in up to 49% of cas-
es of encephalitis6. 

Macrolides are the treatment of choice in the case of 
respiratory manifestations, and may or may not be effec-
tive to treat CNS manifestations3. The different physio-
pathological mechanisms of CNS disease and the limit-
ed penetration of antibiotics into the CNS are responsible 
for doubts regarding the effectiveness of the agents5. Cor-
ticosteroids and human immunoglobulin might be con-
sidered after the exclusion of other causes when a pos-
sible immunological mechanism is suspected2. Plasma-
pheresis might be beneficial in transverse myelitis and 

polyradiculitis13,14. The present case showed a favorable 
evolution even without the administration of corticos-
teroids and antibiotics, suggesting that the disease may 
present a benign and self-limited course in certain pa-
tients who do not require specific treatment.

Encephalitis is a rare and potentially severe disease 
and many etiologies remain undefined in both children 
and adolescents. In this respect, M. pneumoniae should 
be added to the differential diagnosis even in the case of 
patients without pneumonia who present involvement of 
the brainstem and cerebellum, especially in view of the 
existence of antibiotics that specifically act against this 
agent and may benefit certain patients. 
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