
Vol.:(0123456789)1 3

Neurological Sciences (2023) 44:1949–1957 
https://doi.org/10.1007/s10072-023-06704-0

REVIEW ARTICLE

Meningitis‑retention syndrome: a review and update 
of an unrecognized clinical condition

Francesco Pellegrino1   · Elisa Funiciello1 · Giulia Pruccoli2 · Erika Silvestro2 · Carlo Scolfaro2 · Federica Mignone2 · 
Aba Tocchet3 · Luca Roasio4 · Silvia Garazzino2

Received: 17 December 2022 / Accepted: 21 February 2023 / Published online: 3 March 2023 
© The Author(s) 2023

Abstract
Objectives  We summarizedthe clinical and radiological characteristics of meningitis-retention syndrome (MRS), its therapeu-
tic options, and urological outcome, to better understand the pathogenesis of this syndrome and to evaluate the effectiveness 
of corticosteroids in reducing the period of urinary retention.
Methods  We reported a new case of MRS in a male adolescent. We also reviewed the previously 28 reported cases of MRS, 
collected from inception up to September 2022.
Results  MRS is characterized by aseptic meningitis and urinary retention. The mean length of the interval between the onset 
of the neurological signs and the urinary retention was 6.4 days. In most cases, no pathogens were isolated in cerebrospinal 
fluid, except for 6 cases in which Herpesviruses were detected. The urodynamic study resulted in a detrusor underactivity, 
with a mean period for urination recovery of 4.5 weeks, regardless of therapies.
Discussion  Neurophysiological studies and electromyographic examination are not pathological, distinguishing MRS from 
polyneuropathies. Although there are no encephalitic symptoms or signs, and the magnetic resonance is often normal, MRS 
may represent a mild form of acute disseminated encephalomyelitis, without radiological detectable medullary involvement, 
due to the prompt use of steroids. It is believed that MRS is a self-limited disease, and no evidence suggests the effectiveness 
of steroids, antibiotics, and antiviral treatment in its clinical course.

Keywords  Meningitis-retention syndrome · Urinary retention · Acute disseminated encephalomyelopathy · Aseptic 
meningitis

Introduction

Acute urinary retention (AUR) is a common urological 
emergency, presenting as a sudden inability to voluntar-
ily void, and is typically associated with lower abdominal 
pain. Although the most common cause is benign prostatic 
hyperplasia (BPH), other causes include urinary infections, 
constipation, sacral spinal cord diseases, such as Guillain-
Barrè syndrome, cerebral demyelinating diseases, such as 
acute disseminated encephalomyelitis (ADEM), and aseptic 
meningitis (AM). Rarely, acute urinary retention has also 
been reported as an adverse drug effect or as a post-surgery 
consequence [1].

Meningitis-retention syndrome (MRS) is a peculiar con-
dition characterized by aseptic meningitis (AM), typically 
without any clear causative agent, associated with acute 
urinary retention [2]. The typical symptoms and neurologi-
cal signs of aseptic meningitis are usually mild or absent, 
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so the predominant symptom often turns out to be isolated 
acute urinary retention. Although several cases are reported 
in the literature, MRS actual prevalence is underestimated. 
These factors make an early diagnosis of MRS difficult. 
In the present study, we reported a new case of MRS in a 
male adolescent referred to our hospital, and we reviewed 
the previously reported individuals with MRS. This is the 
first review that described and compared all these cases of 
MRS, to summarize our knowledge of this rare case of acute 
urinary retention.

Case description

A previously healthy 15-year-old male adolescent presented 
to the Emergency Department because of leg weakness and 
urinary retention for 24 h. He had been experiencing high 
fever accompanied by headache for a week, and he was 
treated with oral amoxicillin at home. On admission, the 
patient was febrile but fully conscious, and his mental status 
was not altered (Glasgow Coma Scale score of 15). Neu-
rological examination revealed lower back pain associated 
with referred apparent sacral paraesthesia. A transurethral 
catheterization was performed, and 1000 cc of urine was 
removed. Blood test results were normal, inflammation 
markers (C-reactive protein and procalcitonin) were nega-
tive, and no abnormalities were noted in urinalysis. All sero-
logical, molecular, and culture tests performed showed no 
ongoing infection.

A lumbar puncture was performed, and cerebrospinal 
fluid (CSF) examination showed mononuclear dominant 
lymphocytic pleocytosis (173 cells/mm3), increased pro-
tein content (158 mg/dl), and slightly decreased glucose 
levels (41 mg/dl). Cultural tests performed on CSF were 
negative, while isoelectric-focusing and k-index were posi-
tive. On magnetic resonance imaging (MRI) of the brain and 
the spinal cord, meningeal thickening and leptomeningeal 
enhancement of the conus and cauda equina were evident, 
without medullary involvement (Fig. 1).

The electroencephalogram (EEG) was not informative, 
and the electromyography was normal.

At hospitalization, broad-spectrum antibiotics (ceftriax-
one 2 g/die and vancomycin 400 mg × 4/die) and antivirals 
(acyclovir 500 mg × 3/die) were promptly started in asso-
ciation with corticosteroids (9 mg × 3/die). The urodynamic 
tests showed an areflexic detrusor. During bladder filling, he 
felt a first sensation to void at 250 ml and a strong desire to 
void at 460 ml, but the sphincter EMG activity disappeared, 
and detrusor contraction was not visible.

On day 14 after the admission, he repeated an MRI that 
showed stable radiological findings; a second lumbar punc-
ture was performed with a similar outcome to the previ-
ous one, including the culture test. However, due to the 

persistence of urinary retention, a third MRI was performed 
a week later, showing a less intense leptomeningeal enhance-
ment of the cauda.

In the suspicion of immune-mediated meningitis, antibi-
otics and antivirals were suspended (total duration of ther-
apy: 21 days), and corticosteroids were continued for another 
week (total duration of therapy 28 days), with persistent apy-
rexia and resumption of spontaneous urination. Meanwhile, 
the antibodies against gangliosides (GD1a, GD1b, GQ1b, 
GM1, and GM2) were made and resulted negative. He was 
discharged home after 30 days of hospitalization.

After a month, the patient repeated an MRI that did not 
show any radiological sign of pathology, and posterior tibial 
nerve somatosensory-evoked potential (SEP), which con-
firmed a residual bilateral delay in latency of N22-P40. The 
patient is still asymptomatic, with no residual neurological 
deficit, and in good overall condition. He will continue his 
neurological follow-up in our hospital to monitor SEP.

Materials and methods

In this retrospective study, we conducted a systematic litera-
ture review of MEDLINE, EMBASE, PubMed, Orphanet, 
and the Cochrane Library databases to identify studies 
describing cases of MRS, in order to characterize the fre-
quency, clinical symptoms, urodynamic findings, and man-
agement of this syndrome.

The selection and search of the articles were done in 
accordance with the PRISMA guidelines. All the selected 
abstracts and papers were read in full text, when available. 

Fig. 1   First RMN showing leptomeningeal thickening in T2-weighted 
image
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This electronic search strategy was augmented by a manual 
examination of references cited in articles, recent reviews, 
editorials, and meta‐analyses.

We included all clinical studies, including case reports 
describing MRS patients. Three reviewers systematically 
searched PubMed and Embase and collected from inception 
up to September 2022 for any clinical evidence for MRS.

No restrictions were imposed on the language (also non-
English literature was included), study period, or type of stud-
ies, including case reports that described patients with MRS.

Details of the criteria established a priori were as follows.

•	 Population: only human patients with diagnosis of MRS 
were included, with no restrictions on age or other demo-
graphics.

•	 Outcomes: only patients were included that had at least 
one of the two following criteria:

•	 Patients diagnosed with aseptic meningitis, who had symp-
toms or signs of meningeal inflammation without any 
clinical and radiological evidence of cerebral or medullary 
parenchymal involvement and if their cultures were negative

•	 Acute urinary retention that requires catheterization, appear-
ing simultaneously or few days after occurrence of AM

•	 Study design: all study designs were included. Case 
reports and letters to the editor were included, if all other 
criteria for inclusion were satisfied.

The following data were collected from the studies retrieved: 
first author, year of publication, type of article, number of cases 
described, sex and age of the patients, clinical manifestations at 
onset, liquor examination, radiographic findings, culture results, 
urodynamic studies, therapies, and outcome.

The database research produced a total of around 30 
cases of MRS. After application of PRISMA guidelines, 2 
articles were retrieved, because one described a meningi-
tis caused by Borrelia and the other one reported a case 
of Vogt-Koyanagi-Harada disease, for a total of 27 cases 
previously described. Written informed consent from the 
patients’ legal guardian was required and signed. The study 
was conducted in accordance with the ethical principles that 
have their origin in the Declaration of Helsinki.

Results

Including our case, 29 cases were described in the literature. 
In the last review, Sakakibara et al. reported 8 MRS cases 
from 1985 to 2013, with related data regarding sex, age, 
clinical signs and symptoms, cerebrospinal fluid character-
istics, radiological findings, and prognosis. After reviewing 
the literature to present, we found further 21 MRS cases, 
including our patient. The features of reported cases of MRS 
are summarized in Table 1 and Table 2.

Eighteen of the reported patients were males, with an 
M:F ratio of 2.3. The age at diagnosis ranged from 13 to 
74 years, with a mean age of 36 years. The age at pres-
entation of symptoms was equally distributed for sex. The 
clinical symptoms and signs frequently described as pro-
dromes were fever (25/29, 86%), headache (22/29, 76%), and 
meningeal symptoms (19/29, 65%). The mean length of the 
interval between the onset of the neurological signs and the 
urinary retention was 6.4 days (range 1–10 days).

The cerebrospinal fluid analysis showed a mild to marked 
pleocytosis (range 24–700 cells/mm3), with increased pro-
teins (range 40–331 mg/dl) and normal glucose levels (range 
26–69 mg/dl). The analysis of the common inflammatory 
indexes (PCR, leukocytosis) was frequently negative, and 
only in 4 cases they resulted elevated. Apparently, there 
was no correlation between the elevation of inflammatory 
indexes and the severity of clinical phenotype or prognosis. 
In most cases (22/29, 75%), no pathogens were isolated in 
CSF, while HSV-2 was found in 3 cases and HSV-1, Epstein-
Barr virus (EBV), Varicella-Zoster Virus (VZV), and West-
Nile Virus in one case each. Herpes viruses turn out to be the 
most common pathogens associated with MRS, for a total of 
6 cases out of 29 (21%). Radiological examination showed 
only in 5 cases pathological findings, described as marked 
meningeal enhancement, while in the rest of the cases, MRI 
was normal. The urodynamic study resulted in a detru-
sor underactivity in all 17 patients in which a urodynamic 

Table 1   Key clinical and radiologic features of meningitis-retention 
syndrome patients

Men/women 18/11

Median age at onset, y (range) 13–74
Presence of prodromal symptoms
Fever, n (%) 86%
Headache, n (%) 76%
Meningeal symptoms, n (%) 65%
Urinary retention onset after prodromes, days 

(range)
1–10

Nucleated cells/mm3 in cerebrospinal fluid (CSF), 
cells/mm3 (range)

24–700 cells/mm3

Glucose levels in CSF, mg/dl (range) 26–69 mg/dl
Protein levels in CSF, mg/dL (range) 40–331 mg/dl
PCR performed, n (%) 22 (75%)
Patients with positive PCR, n (%) 5 (17%)
Patients with isolated pathogen, n (%) 7 (24%)
Patients with meningeal enhancement, n (%) 5 (17%)
Urodynamic recording performed, n (%) 17 (59%)
Patients with detrusor hyporeactivity, n (%) 17 (100%)
Patients treated with antivirals, n (%) 13 (45%)
Patients treated with antibiotics, n (%) 6 (21%)
Patients treated with steroid therapy, n (%) 4 (14%)
Urination recovery, weeks (mean) 4.5 weeks
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recording of the patient’s bladder was performed, includ-
ing ours. Autoantibodies in CSF were tested only in two 
patients and resulted negative. Treatment generally consisted 
in combined therapy with antivirals (13/29), antibiotics 
(6/29), and steroids (4/29), while only 4 patients were treated 
without any therapy except for bladder catheterization. The 
mean period for urination recovery was 4.5 weeks (range 
3 days–14 weeks), and only one patient did not completely 
recover at follow-up.

Discussion

We present a case of aseptic meningitis (AM) further com-
plicated by urinary retention. AM is a common neurologi-
cal condition caused by non-bacterial agents (viruses and 
other pathogens) or by non-infectious diseases (systemic 
lupus erythematosus, leukemia, lymphoma, and drugs) [3]. 
The development of urinary retention in the context of AM 
is known as meningitis-retention syndrome (MRS), firstly 
described by Sakakibara in 2005 [2], and it is currently con-
sidered a self-remitting disease. As in our patient, most of 
the MRS cases described in the literature presented prodro-
mal symptoms as headache and fever, and the initial exami-
nation revealed neurological signs suggestive of sacral nerve 
dysfunction, including sacral paraesthesia and weakness of 
the lower extremities [4]. These symptoms are associated 
with hyporeflexia often mimicking Guillain-Barré syndrome 
or other polyneuropathies, but in MRS, neurophysiological 
studies reveal normal nerve conduction, and electromyo-
graphic examination is not pathological [4]. In addition, on 
CSF examination, there is no cytoalbuminologic dissocia-
tion, typical of Guillain-Barré syndrome.

In most reported MRS cases, there are no encephalitic 
symptoms or signs, which distinguish it from ADEM, a 
rare immune-mediated demyelinating disease involving the 
central nervous system and characterized by acute onset of 
multifocal neurological signs [5]. Another distinguishing 
feature between these two diseases is that MRI of the brain 
and of the spinal cord reveals no abnormalities in MRS [4], 
although there has been some speculation regarding revers-
ible cerebral and medullary lesions, as in our case. The prin-
cipal hypothesis is that MRS could be a mild form of ADEM 
triggered by a viral infection [4, 6], but one reported that 
peculiar case is associated with ingestion of two herbal med-
icines (Shinbu-Tou and Rikkunshi-Tou) by a woman to treat 
diarrhea, which caused an allergic/autoimmune reaction [7].

Since most cases have been initially treated as meningitis 
with a broad-spectrum antimicrobial therapy associated with 
corticosteroids, it is possible that the prompt use of corticos-
teroids may reduce the inflammation, preventing the cerebral 
or medullary involvement and the correlated radiological 
findings, reported in manifest ADEM cases.f1.Ta

bl
e 

2  
(c

on
tin

ue
d)

A
ut

ho
r, 

ye
ar

A
ge

 
(y

ea
rs

)
Se

x
C

lin
ic

al
 fe

at
ur

es
 a

nd
 p

ro
dr

o-
m

al
 sy

m
pt

om
s

U
rin

ar
y 

re
te

nt
io

n 
on

se
t 

af
te

r 
pr

od
ro

m
s 

(d
ay

s)

Li
qu

or
 e

xa
m

in
at

io
n

In
fla

m
m

at
io

n 
in

de
x 

(P
C

R
, 

W
B

C
)

Is
ol

at
ed

 
pa

th
o-

ge
n 

in
 

liq
uo

r

M
R

I fi
nd

-
in

gs
D

et
ru

so
r 

stu
dy

A
ut

oa
nt

i-
bo

di
es

Th
er

ap
y

U
rin

at
io

n 
re

co
ve

ry
 

(w
ee

ks
)

Fe
ve

r
H

ea
da

ch
e

M
en

in
ge

al
 

sy
m

pt
om

s
C

el
ls

Pr
ot

ei
ns

G
lu

co
se

M
al

ik
ov

a,
 

20
19

 [3
3]

50
F

Ye
s

Ye
s

N
o

N
D

51
2/

m
m

c
64

 m
g/

dl
26

 m
g/

dl
N

eg
at

iv
e

N
on

e
N

or
m

al
N

D
N

D
A

cy
cl

ov
ir

1

Su
zu

ki
, 

20
20

 [3
4]

55
M

Ye
s

N
o

N
o

7
14

3/
m

m
c

12
1

m
g/

dl
N

D
N

eg
at

iv
e

EB
V

N
D

N
D

N
D

A
nt

iv
ira

l a
nd

 
ste

ro
id

s
N

D

Sa
ka

ki
ba

ra
. 

20
20

 [3
5]

74
M

N
o

N
o

N
o

0
28

/m
m

c3
44

 m
g/

dl
56

 m
g/

dl
N

eg
at

iv
e

N
on

e
N

or
m

al
H

yp
oa

c-
tiv

e
N

eg
at

iv
e

N
on

e
N

o 
re

co
v-

er
y

K
en

za
ka

, 
20

21
 [3

6]
58

M
Ye

s
N

o
N

o
7

23
2/

m
m

c
33

1
m

g/
dl

69
 m

g/
dl

N
eg

at
iv

e
V

ZV
M

en
in

ge
al

 
en

ha
nc

e-
m

en
t

N
D

N
D

A
cy

cl
ov

ir
11

O
ur

 c
as

e,
 

20
22

15
M

Ye
s

Ye
s

N
o

6
17

3/ m
m

c3
15

8
m

g/
dl

41
 m

g/
dl

N
eg

at
iv

e
N

on
e

Sa
cr

al
 

m
en

in
ge

al
 

en
ha

nc
e-

m
en

t

H
yp

oa
c-

tiv
e

N
eg

at
iv

e
C

ef
tri

ax
on

e,
 

va
nc

om
yc

in
, 

ac
yc

lo
vi

r, 
ste

ro
id

s

4



1955Neurological Sciences (2023) 44:1949–1957	

1 3

Although its pathogenicity is still unclear, MRS seems 
to have some elements in common with Elsberg syndrome, 
which is characterized by the combination of acute urinary 
retention, constipation, erectile dysfunction, herpetic genital 
vesicle, lumbosacral radicular pain, hypoesthesia, and mus-
cle weakness [8]. It was first described in 1913 as lumbosa-
cral radiculopathy, with acute urinary retention secondary 
to lumbosacral myeloradiculitis, caused by a viral infection 
such as HSV-2, HHV-6, and Angiostrongylus cantonensis 
infection [9]. In Elsberg syndrome, urinary retention is due 
to the reactivation of HSV in the sacral dorsal root ganglia 
with axonal spread to the spinal cord. This can usually be 
visualized as hyperintense T2 lesions on spinal MRI, not 
common in MRS cases [10]. In our case, HSV 1–2 PCR 
on CSF and blood were both negative, thus ruling out this 
diagnostic hypothesis.

As in our case, other causes of aseptic meningitis are usu-
ally ruled out based on the anamnestic data, the negativity 
of culture or molecular tests, and immunological results.

MRS, CSF, blood, and urine cultures are negative in most 
cases, and no cause is determined.

When a pathogen has been isolated, it has always been 
a Herpesvirus except for a case of West Nile MRS [11]. 
These data confirmed the correlation between MRS and 
Elsberg syndrome and the possible clinical and microbio-
logical overlap. Thus, the absence of spinal involvement at 
MRI is a diriment for differential diagnosis between them.

Considering the negative cultures in most of the 
patients, we may speculate the autoimmune etiology of 
MRS, sustaining the hypothesis that MRS could be a mild 
form of ADEM without medullary involvement, due to 
prompt use of corticosteroids and antiviral that reduce the 
inflammation and treat the infection, avoiding the detec-
tion of the pathogen.

In most published cases, CSF analysis revealed mild to 
severe lymphocytic pleocytosis, increased protein content, and 
normal to mildly decreased glucose content in all patients [4].

Increased myelin basic protein (MBP), suggestive of 
central nervous system demyelination, is reported in one 
patient by Sakakibara et al., but it was never tested in oth-
ers [4]. This result, even if occasional, may further support 
the hypothesis that MRS is a mild variant of ADEM, which 
selectively affects the lower urinary tract (LUT) innervation.

Adenosine deaminase (ADA) is detected in the CSF of 
two patients. The CSF ADA estimation appeared useful for 
establishing a diagnosis of tuberculous meningitis [12]. 
Although non-tuberculous meningitis could raise the CSF 
ADA levels, non-infectious neurological diseases do not 
commonly increase it [13].

Nevertheless, increased ADA levels were reported in the CSF 
of a patient affected by autoimmune glial fibrillary acidic protein 
(GFAP) astrocytopathy (GFAP-A), a rare disease sustained by 
anti-GFAP antibodies, usually presenting as an acute disorder, 

characterized by myelitis, abnormal vision, ataxia, altered con-
sciousness, and seizures. A history of symptoms of upper res-
piratory tract infection is found in 40% of the GFAP-A cases. 
[14] Although the suggestive history of infection, due to clinical 
differences between GFAP-A and MRS, the serological detec-
tion of ADA in 2 patients with MRS seems occasional.

Therefore, CSF findings in MRS are suggestive of nonspe-
cific meningeal inflammatory involvement, and autoantibody 
detection is necessary. In our case, IgM anti-GM1 and IgM 
anti-GM2 were detected in serum so as to rule out Guillain-
Barrè syndrome and chronic inflammatory demyelinating pol-
yneuropathy (CIDP), respectively [15, 16]. Our results may be 
considered a nonspecific sign of demyelination, but the role of 
autoantibodies is still unclear.

When performed, the urodynamic study results have shown 
that most of the patients reported had an areflexic detrusor, which 
results in an inability to contract the bladder properly on voiding 
[2]. Several hypotheses have been postulated to explain the detru-
sor hypofunction and urinary retention in MRS. Central nervous 
system lesions that affect the spinal cord or the brain may cause 
detrusor areflexia, which is common in patients with transverse 
myelitis or ADEM [17], but, as described above, encephalitic and 
myelitic features are absent in patients with MRS. We think that 
urinary retention in MRS has a neurologic etiology, since none 
of the reported cases, including our patient, had urologic abnor-
malities such as urinary tract infection, and there was a strong 
chronological association in that the urinary retention appeared 
simultaneously or just after the occurrence of aseptic meningitis. 
However, the lesion site responsible for urinary retention in MRS 
remains obscure, but we hypothesize that a meningeal irritation 
may lead to an initial acute spinal shock, which may compromise 
LUT innervation.

MRS is believed to be a self-limited disease, and no evidence 
suggests that any treatment affects its clinical course. Although 
immune treatments such as steroids, antibiotics, and antiviral 
treatment have been tried in most patients, their effectiveness 
remains unclear. In the literature, cases described were treated 
with different therapeutic combinations, and there is no correla-
tion between a specific therapy and length of hospitalization. 
These findings support the idea that MRS is a self-remitting con-
dition and only supportive therapy may be necessary.

Conclusion

In summary, MRS is an uncommon syndrome characterized 
by aseptic meningitis and acute urinary retention with exclu-
sive involvement of leptomeninges. It may represent a mild 
form of ADEM, without radiological detectable medullary 
involvement, probably due to the prompt use of corticos-
teroids. The management of MRS includes the prevention 
of bladder injury from overdistension with the use of an 
indwelling catheter.
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Further studies are needed to better explain the mecha-
nism behind this syndrome and evaluate the effectiveness of 
corticosteroids in reducing the period of urinary retention. 
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