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Diagnostic Utility of Splenial Lesions in
a Case of Leglonnalres Disease due to
Legzonella pneumophzla Serogroup 2

Yuji TomizaWa',Yasunobu Hoshino?, FuyVUko,:Szkisakiz, Naohide Kurita®, Sumihiro Kawajiri ',
Kazuyuki Noda', Nobutaka Hattori®, Junko Amemura-Mackawa’,
Fumiaki Kura® and Yasuyuki Okuma'

. ,Abs&aa '

We herein report the case of a 49- year—nld man w1th chmcally mild encephahns/encephalop'lmy with a re-
versible splenial lesion (MERS) a%ocnted with Legionnaires' disease due to Legionella pneiimophila sero-
group 2. Past reports suggest that Levionella infection is frequent in cases of MERS-associated pneumonia.
Obtaining an early dxagnosm of legxonella infection i isa challenge, especially if a Legionella pneumophila se-
rogroup other than serogroup | contains the causative agent. In this case, the splenial lesion played an impor-
tant role in recognizing the legxom,lla infection. We suggest that legionella infection should be considered as

a differential diagnosis in cases of splenial ies‘lons‘ assocmted with pneumonia,

Key words: Leoxonella, Legzonella prwumop}nla serogroup 2 clamcally mild encephalitis/encephalopathy
with a reversible splenial lesion, MERS, Legionnaires’ disease

(Intern Med 54: 3079-3082, 2015) ’
(DOI: 10.216Y/internalmedicine,54.4872)

Introduction

Case Report

Recently, MRI has revealed that transient splenial lesions
may be associated with a group of conditions clinically
called mild ence;;halitis/eucephalopathy with a reversible
splenial lesion (MERS) (1), We previously reported a case
of MERS associated with aseptic meningitis (2). Legionella
infection mainly mduces pneumonia and sometimes presents
with central nervous system manifestations (3, 4). Legionella
pnewmophila comprises over 15 serogroups; infectious disor-
ders caused by serogroup 2 are very rare. We herein report a
case of MERS associated with Legionella pnewmophila sero-
group 2 infection and discuss the importance of detecting
splenial lesions for acquiring an early diagnosis.

A 49-year-old man was admitted to Juntendo. University
Shizuoka Hospital because of a fever and gait difficulty. He
had no remarkable past medical or family history. Although
he did not have access to the circulating water system, he
had a habit of drinking shower water while showering. His
body temperature was 39.9°C and his heart rate was 120
bpm. Chest auscultation revealed decréased breath sounds in
the left lung. A neurological examination demonstrated a
normal mental status with a wide-based gait, fine postural
tremors and mildly exaggerated deep tendon reflexes. There
were no sensory disturbances or pathological reflexes.

A blood examination showed an elevated white blood cell
count (9,900 cells/ul., 89% of which were segmented leuko-
cytes) and levels of aspartate aminotransferase (281 IU/L).
alanine aminotransferase (238 IU/L), creatine phosphokinase

'Department of Neurology, Juntendo University Shizuoka Hospital, Japan,

*Department of Neurology, Juntendo University, School of Medicine,

Japan and * Department of Bacteriology I, National Institute of Infections Diseases, Japan
Received for publication January 3, 2015; Accepted for publication March 25, 2045
Correspondence 10 Dr. Yuji Tomizawa, zawa@ juntendo.ac.jp and tmzw 1977@gmail.com

3079



Intern Med 54: 3079-3082, 2015 DOL 10.216%/internalmedicine.54.4872

Figure. A. A chest X-ray obtained on admission showed left lobar pneumonia. B. Brain MRI
diffusion-weighted image obtained on admission revealed a high-intcnsi{y lesion in the middle of the
splenium. C. A chest X-ray obtained three weeks after admission showed an improvement in the
pneumonia. D, A brain MRI diffusion-weighted image obtained three weeks after admission showed

the disappearance of the splenial lesion,

(1,793 TU/L), creatinine (1.31 mg/dL) and C-reactive protein
(22.9 mg/dL). The sodium level was slightly reduced (130
mmol/L).

A cerebrospinal fluid (CSF) examination showed a nor-
mal white blood cell count (3 eells/ul.), normal total protein
level (22 mg/dL) and normal IgG index (0.60). There were
no oligoclonal 1gG bands, and the myelin basic protein level
was not elevated, whereas the CSF IL-6 was elevated at 6]
pe/mlL. '

A chest X-ray showed left lobar pneumonia (Figure A),
while a brain MRI scan disclosed a splenial lesion (Fig-
ure B).

A sputum smear and culture revealed only normal flora of
the pharynx. A rapid urinary antigen test for legionella
(Alere BinaxNOW* Legionella Urinary Antigen Card, Alere,
Waltham, USA) was negative, as was an anti-Mycoplasma
preumonia antibody test (particle agglutination).

A diagnosis of community-acquired bacterial pneumonia
and MERS associated with pneumonia was made and the
administration of sulbactam/ampicillin (6 g/day) was started.

Despite this treatment, the X-ray findings of pneumonia pro-
gressed. Therefore, a diagnosis of atypical pneumonia, in-
cluding legionella infection, was assumed, and the antibiotic
was changed to pazufloxacin mesilate (2 g/day). After the
administration of pazufloxacin, remarkable radiological and
clinical improvements were observed (Figure C). Moreover,
the gait disturbance improved completely within a few days,
along with an improvement in the pneumonia without spe-
cific treatment, and the splenial lesion on MRI disappeared
(Figure D).

In order to obtain a further diagnostic evaluation, tempo-
ral serum antibody titer measurements in relation o le-
gionella were performed using the microplate agglutination
test kit (Denka Seiken, Tokyo, Japan} and in-house heat-
killed Legionella pneumophila antigens (serogroups 7-
15) (5, 6). Titers of each antibody for L. prewmophila sero-
group 1-15, Legionella bozemanii, Legionella dumoffii, Le-
gionella gormanii and Legionella micdadei were <1:16 in
the first week. During the second week, the serum titer
against L. pneumophila serogroup 2 was found to be ele-
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vated at 1:32, while that against serogroup 12 was 1:16. In
the third and fourth weeks, the titer against L. prneumophila
serogroup 2 became elevated at 1:64; however, that against
serogroup 12 remained at 1:16. Detection of the Legionella
16S rRNA gene in the acute-phase serum (in the first week)
was negative according to a Cycleave PCR Legionella (16S
rRNA) detection kit (CY240, Takara Bio, Kusatsu, Japan).
Although a four-fold rise to 2128 in the titer between the
acute and convalescent stages is generally required for a de-
finitive serologic diagnosis (7), the clinical picture was con-
sistent with that of Legionnaires’ disease, and the four-fold
titer increase was reasonable for a diagnosis (8, 9). There-
fore, we finally diagnosed the patient as having Legion-
naires’ disease due to L. preumophila serogroup 2 infection
associated with MERS.

Discussion

Although there are some case reports of MERS associated
with Legionella pneumophila infection (10-16), no reports of
MERS associated with Legionella pneumophila serogroup 2
infection have been published to date.

In the present case, the detection of the splenial lesion
was one of the most important clues suggesting legionella
infection. A urinary antigen test for legionella was negative,
as this test detects only Legionella pneumophila serogroup
1. There are various reports of MERS associated with pneu-
monia (10-18); eight of 10 of these patients showed le-
gionella infection, while the others had Mycoplasma pneu-
monia and/or Staphylococcus aureus infection. Given the
frequency of legionella infection in pneumonia patients with
splenial lesions, the presence of a splenial lesion is thought
to have considerable diagnostic value for confirming le-
gionella infection.

The pathophysiology of the splenial ‘lesion in this case
was unclear. Intramyelinic edema and inflammatory filtra-
tion have been suggested to be mechanisms underlying the
formation of splenial lesions (1, 10). The unique anatomical
features of the splenium, such as the axonal distribu-
tion (19), are believed to underlie the pathophysiology, al-
though histopathological studies are lacking due to the be-
nign prognosis of MERS.

In the present case, the IL-6 level in the CSF was mark-
edly elevated. However, the IL-6 level in the serum was not
measured, and we therefore cannot determine whether the
IL-6 elevation was caused by influx through the blood-brain
barrier or intrathecal production. CSF [L-6 elevation has
been reported in previous cases of MERS associated with
infection (20-23), and Morichi et al. demonstrated that IL-10
and IFN-gamma elevation in the CSF is more specific for
influenza-associated MERS (21). In view of these reports.
cytokine elevation after infection is a possible mechanism of
MERS development.

It is unlikely that a corpus callosum disturbance mainly
causes gait disturbances without inducing prominent symp-
toms of callosal disconnection. The characteristics of the

gait disturbance noted in the present case included a wide-
based gait without a sensory disturbance, thought to be
due to a cerebellar disturbance. Cerebellar involvement in
cases of legionella infection has been previously re-
ported (3, 4, 24). Interestingly, three of seven cases of
MERS associated with legionella were reported to involve
cerebellar dysfunction, and Imai et al. demonstrated cerebel-
lar hypoperfusion in a case of MERS associated with le-
gionella infection on SPECT (11).

In conclusion, Legionnaires’ disease is a potentially fatal
condition, and obtaining an early diagnosis is a challenge,
especially if a Legionella pneumophila serogroup other than
serogroup | comprises the causative agent. We herein dem-
onstrated that legionella infection should be considered in
cases of pneumonia associated with splenial lesions.

The authors state that they have no Conflict of Interest (COI).
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