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1  |   INTRODUCTION

Mild encephalitis/encephalopathy with a reversible splenial 
lesion (MERS) is a rare clinicoradiological syndrome mainly 
seen in pediatric cases. Adult cases are relatively rare, and 
the etiology of Mycoplasma pneumoniae is also rare in both 
pediatric and adult cases.

Mild encephalitis/encephalopathy with a reversible splenial 
lesion (MERS) is a clinicoradiological syndrome, first iden-
tified by Tada et al in 2004,1 in a case series of 15 patients. 
Magnetic resonance imaging (MRI) findings are characterized 
with a reversible lesion in the splenium of the corpus callosum 
(SCC). The prodromal symptoms include fever, vomiting, di-
arrhea, and cough. The most common neurological symptom 
is delirious behavior, followed by disturbance of consciousness 
and seizures, all of which completely resolve within a month.2

Although most case reports of MERS mainly pertain to pe-
diatric patients, an increase in the use of MRI for encephalitis 

or encephalopathy has led to a recent increase in the num-
ber of adult MERS reports. However, reports of MERS as-
sociated with M pneumoniae infections are very rare in both 
adults and children.

2  |   CASE

A previously healthy 17-year-old male presented at a medical 
clinic with a 39°C fever, a cough, a sore throat, and sputum 
5 days prior to hospital admission. His rapid diagnostic influ-
enza test was negative, and he was prescribed acetaminophen 
and cefcapene pivoxil. Showing no signs of improvement, he 
visited the clinic a second time and a plain chest radiograph 
showed an abnormal shadow, and levofloxacin was pre-
scribed for suspected M pneumonia infection 3 days prior to 
hospital admission. His verbal responses to his parents were 
poor, and he often engaged in monologues. On the day prior 
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to admission, communication with his parents was no longer 
possible. He was admitted to the hospital by ambulance, un-
responsive, and sweating.

His vital signs were as follows: body temperature, 
38.2°C; blood pressure, 162/82  mm  Hg; pulse rate, 97 
beats/min; respiratory rate, 24/min; SpO2, 96% on room 
air; with a Glasgow Coma Score of E4-V2-M4. Laboratory 
data showed an elevated C-reactive protein (10.7  mg/dL) 
and an erythrocyte sedimentation rate of 27  mm/hour, a 
normal white blood cell count, and mild hyponatremia (Na 
132  mEq/L). His cerebrospinal fluid (CSF) was clear and 
colorless with normal initial pressure (<180 mm of water), 
and CSF cell count was 1 cell/mm3, glucose of 71 mg/dL, 
protein of 12.8 mg/dL. A chest computed tomography (CT) 

scan showed an air-space consolidation mainly within his 
left lower lung lobe (Figure  1A,B,C). Mycoplasma pneu-
moniae DNA tests were positive using loop-mediated iso-
thermal amplification (LAMP) assay. MRI revealed an SCC 
lesion (Figure 2A,B,C). MERS associated with M pneumo-
niae pneumonia was suspected, levofloxacin was continued 
parenterally, and steroid pulse therapy by 3 days of 1 g of 
prednisolone was administered. His fever and cough resolved 
on day 4 of hospital admission. He gradually regained con-
sciousness and was able to form simple sentences on day 6 
and was fully alert and coherent on day 8 (Figure 3). On day 
7, the air-space consolidation that had been identified on the 
chest CT disappeared completely (Figure 1D,E,F), and the 
brain MRI showed complete resolution of the SCC lesion 

F I G U R E  1   Chest CT. Chest CT 
showing nonsegmental dense air-space 
consolidation in the left lower lung lobe (B) 
with a confluent air-space nodule around 
its edge in a centrilobular distribution 
and ground-grass attenuation (A, C) on 
admission, that had completely disappeared 
on day 7 following hospital admission

F I G U R E  2   Brain MRI. (A) Brain MRI 
scan showing hyperintensity on diffusion-
weighted images, (B) T2-weighted images, 
(C) low signal of the apparent diffusion 
coefficient map in the selenium of the 
corpus callosum (SCC) on admission 
(white arrow indicates the SCC lesion), (D) 
complete resolution of the SCC lesion on 
diffusion-weighted images, (E) and on T2-
weighted images (F) the apparent diffusion 
coefficient map on day 7 after admission
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(Figure 2D,E,F). In addition to the detection of M pneumo-
niae DNA using LAMP assay, M pneumoniae infection was 
serologically confirmed using a PA test for M pneumoniae 
antibodies that showed a four-fold increase from <40-fold 
on admission day to 320-fold on day 10. Our patient fully 
recovered without neurological sequelae and was discharged 
from hospital on day 12.

3  |   DISCUSSION

Hoshino et al3 advocated using diagnostic criteria of MERS, 
based on a Japanese nationwide survey on the epidemiology 
of acute encephalopathy in Japan, derived from a question-
naire in 2012 (Table  1). In addition to its clinical course, 
M pneumoniae pneumonia has been diagnosed using radiol-
ogy, serology, and DNA detection. We considered our case 
to be an adult case of MERS associated with M pneumoniae 
pneumonia.

Since MERS was identified by Tada et al in 2004, var-
ious causative pathogens have been reported, including the 
influenza virus (the most common pathogen in pediatric 
cases), adenovirus, mumps virus, varicella-zoster virus, hep-
atitis A virus, rotavirus, herpes simplex virus, human herpes 
virus 6, flavivirus, respiratory syncytial virus, Legionella 

F I G U R E  3   Clinical course. Abbreviation: GCS, Glasgow Coma Scale; mPSL, methyl prednisolone; LVFX, levofloxacin

T A B L E  1   Mild encephalitis/encephalopathy with a reversible 
splenial lesion diagnostic criteria3

1. Onset with neuropsychiatric symptoms, such as abnormal speech 
and/or behavior, and impaired consciousness and convulsion, 
within 1 wk after the onset of fever.

2. Complete recovery without sequelae, mostly within 10 d after 
the onset of neuropsychiatric symptoms.

3. High-signal-intensity lesion in the splenium of the corpus 
callosum, in the acute stage. T1 and T2 signal changes are mild.

4. The lesion may involve the entire corpus callosum and the 
cerebral white matter in a symmetric fashion.

5. The lesion disappears within a week, with neither residual signal 
changes nor atrophy.
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pneumophila, Streptococcus pneumoniae, Escherichia coli, 
and Enterococcus faecalis.1,3 Mycoplasma pneumoniae is 
the most common pathogen identified in outpatient settings 
(27.4%) and has been reported to be the third most causative 
inpatient pathogen (9.3%) of all pathogens concerning com-
munity-acquired pneumonia in Japan.4 Mycoplasma pneu-
moniae can cause extrapulmonary manifestations including 
central nervous system manifestations.5,6 According to na-
tionwide surveillance of acute encephalopathy data in Japan, 
the median age for the onset of MERS is 5 years of age (av-
erage and standard deviation, 5.6 ± 3.7 years).3 Okoshi et al7 
first reported MERS associated with M  pneumoniae pneu-
monia in a child in 2009. The first adult case (a 30-year-old 
male) was reported by Shibuya et al8 in 2012. Both case re-
ports involved Japanese patients.

We searched PubMed for retrospective literature to iden-
tify adult MERS associated with M pneumoniae infections, 
and we identified 5 additional Chinese cases that had been 
associated with M  pneumoniae.9–13 An additional search 
through the abstracts database of the Japanese Society of 
Internal Medicine regional conferences identified 4 addi-
tional cases. Table 2 is a list of adult cases of MERS asso-
ciated with M  pneumoniae infections, including our case, 
and all patients were young- to middle-aged adults (range, 
17-45 years; six males: five females). All initial symptoms 
included fever elevation. Central nervous system manifes-
tations varied from mild symptoms such as headache alone 
(case 7, 8), vertigo (case 6), blurred vision (case 10, 11), and 
conscious disturbance (case 1, 3-6, 9-11) to meningeal signs 
(case 2, 9, 10, 11), limb weakness (case 10,11), seizures (case 
4) that resolved clinically, except in one case where it had 
been reported that abnormal electroencephalogram (EEG) 
and single photon emission computed tomography (SPECT) 
findings lasted longer than 1  month from the onset of the 
disease (case 8). MERS MRI findings have been classified 
according to lesion location into type I, presenting as a single 
lesion in the middle of SCC, and type II, involving additional 
lesions of similar MRI signal characteristics in other parts 
of the brain. Time to recovery, as determined using MRI 
findings, and the risks of neurological sequelae were more 
common in type 2 than in type 1 in pediatric MERS cases as-
sociated with M pneumoniae.14 Of all cases listed in Table 2, 
all of the MRI findings are listed as type I, and all lesions 
disappeared within 1 month of onset.

The possible pathogenesis of central nervous system 
manifestations of M pneumoniae infection is classified using 
three overlapping pathomechanisms: a direct type, with neu-
ral damage due to cytokines, for example; a vascular occlu-
sion type, with vasculitis and thrombosis or vasculopathy 
and embolism; and an indirect type, due to autoimmunity.5,15 
It has been suggested that intrathecally detectable antibod-
ies against the bacterium, arising both from intrathecal 
synthesis and outside the central nervous system through 

the immune-mediated process, can mediate the disease.16 
Mycoplasma IgM were detected in two cases among those 
where CSF studies had been undertaken (case 2, 4).

Mechanisms through which the SCC signal changes in 
MERS have been proposed as follows: hyponatremia 17 (in 
case 1) and febrile illness (evident in all cases) evoking an 
inflammatory cytokine release resulting in overexpression 
of the excitatory neurotransmitter glutamate and ultimately 
leading to cellular swelling and cytotoxic edema.18 Moreover, 
it has been suggested that intramyelinic edema results in a de-
creased apparent diffusion coefficient of the lesions.1

All therapies targeting M  pneumoniae used antibiot-
ics such as levofloxacin, azithromycin, minocycline, and 
moxifloxacin. Concerning the emergence and spreading of 
macrolide-resistant M  pneumoniae, in cases where mac-
rolide treatment fails, a change to second-line antibiotics 
other than macrolides is recommended.19 All antibiotic 
treatments for M pneumoniae were successful in this case 
series. Two patients (case 2, 9) were treated with mac-
rolides alone. In two patients including our case (case 1, 
10), steroid therapy was used. In a pediatric case series of 
MERS associated with M pneumoniae, almost half the pa-
tients were prescribed steroid therapy in addition to antibi-
otic therapy16 and, in another adult case series of MERS, 
approximately one-third of patients were administered ste-
roid therapy.10 We consider steroid therapy can be used de-
pending on neurological severity.

Together with advances in the diagnostic imaging by 
MRI for encephalitis/encephalopathy and their active uti-
lization, and the technology using validated reliable diag-
nostic methods for M pneumoniae, case reports, and the 
resulting accumulation of comprehensive findings includ-
ing pathomechanisms, diagnosis, and treatments are likely 
to increase.

4  |   CONCLUSION

We encountered a young adult case of MERS associated 
with M pneumoniae pneumonia. Most case studies concern-
ing MERS have reported pediatric cases, and reports of 
MERS associated with M pneumoniae infections are very 
rare in both adults and children. Our case report also identi-
fied M pneumoniae as the pathogen of MERS in an adult. 
Further studies concerning the clinical findings, patho-
mechanisms, diagnosis, and treatment of adult MERS cases 
are needed.
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