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ARTICLE INFO ABSTRACT

Keywords: Locally advanced cervical cancer occasionally induces pyometra, but there have been no reports of meningitis
Cervical cancer where pyometra is the cause of infection. Here, we report a case of Listeria monocytogenes meningitis related to
Pyometra

pyometra during concurrent chemoradiotherapy (CCRT) in a cervical cancer patient. The patient, a 77-year-old
woman, was diagnosed with Stage IIB (FIGO 2018) cervical adenocarcinoma, and CCRT was initiated. Pyometra
was exacerbated during CCRT, and after her first brachytherapy, she presented at our hospital with fever and
decreased consciousness level. After admission to the Intensive Care Unit, the patient lost consciousness and
experienced frequent seizures; tracheal intubation was required. Whole-body computed tomography revealed
pyometra; therefore, transvaginal removal of the abscess was performed. Laboratory tests and vital signs indi-
cated septic shock, and meropenem was administered. L. monocytogenes was detected in the abscess from the
uterine cavity and the blood cultures on the third day of hospitalization. A lumbar puncture was performed on
the same day to investigate whether the patient had meningitis. A FilmArray meningitis/encephalitis panel test
of the spinal fluid revealed L. monocytogenes. After the diagnosis of meningitis with L. monocytogenes, ampicillin
and gentamicin were started, and the blood test results gradually improved. Five months after the initial episode,
her consciousness recovered, however she still received mechanical ventilatory support. L. monocytogenes in-
fections can occur in patients undergoing chemotherapy, even without the use of steroids or immunosuppressive
agents. In cases with pyometra, intrauterine manipulation can increase the risk of severe infection.

Listeria monocytogenes
Concurrent chemoradiotherapy
Meningitis

The main causative agents of meningitis in adults are Streptococcus
pneumoniae and Streptococcus meningitidis (Pagliano et al., 2016); how-

1. Introduction

Pyometra, an accumulation of pus in the uterine cavity, is caused by
impaired spontaneous excretion from the uterine cavity. Pyometra is
caused by cervical cancer, cervicitis, and aging. Concurrent chemo-
radiotherapy (CCRT) for cervical cancer can also cause pyometra
(Imachi et al., 1993). The main pathogenic bacteria in pyometra are
Escherichia coli and Bacteroides fragilis (Yildizhan et al., 2006), and the
symptoms include abdominal pain, abnormal vaginal discharge, and
irregular genital bleeding. More than half of the cases of pyometra are
asymptomatic (Imachi et al., 1993); however asymptomatic pyometra
can cause uterine perforation, which can lead to serious peritonitis or
septic shock (Imachi et al., 1993; Yildizhan et al., 2006).
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ever, in immunocompromised patients, Listeria monocytogenes, a Gram-
positive pathogenic bacterium, is also a common causative agent of
meningitis (Pagliano et al., 2016). L. monocytogenes is widely distrib-
uted. It is transmitted to humans through contaminated dairy products
and can cause sepsis and meningitis in immunocompromised patients
(Pagliano et al., 2016). L. monocytogenes meningitis has a high mortality
rate and may be associated with neurological sequelae even when the
patient survives (Pagliano et al., 2017).

Here, we report a case of L. monocytogenes meningitis with pyometra
exacerbation during CCRT for cervical cancer. To the best of our
knowledge, this is the first case of L. monocytogenes meningitis related to
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pyometra.
2. Case presentation

A 77-year-old woman who experienced menopause at 52 years of
age, came to our hospital for adenocarcinoma diagnosed with endo-
metrial cytology. Magnetic resonance imaging (MRI) revealed a primary
malignant tumor located in the uterine cervix. Additionally, MRI
showed a small amount of fluid accumulation in the uterine cavity
(Fig. 1A). Adenocarcinoma was diagnosed on cervical biopsy, and she
was diagnosed with Stage IIB cervical cancer (FIGO 2018).

CCRT with cisplatin (40 mg/m?, six cycles), whole-pelvis irradiation
(50.4 Gy/28 fractions), and brachytherapy (18 Gy/3 fractions) was
scheduled and initiated. MRI before brachytherapy showed that the
primary tumor had apparently shrunk, and the fluid retention in the
uterine cavity appeared to be increasing (Fig. 1B). On the day of the first
brachytherapy, the patient showed no signs of infection, and laboratory
tests demonstrated a white blood cell count (WBC) of 1400/uL, neu-
trophils: 868/uL, lymphocytes: 448/uL, and C-reactive protein (CRP)
concentration: 0.41 mg/dL. The fifth cycle of cisplatin was administered
the day after brachytherapy.

Two days after the fifth administration of cisplatin, that is, 3 days
after the brachytherapy, she presented to the outpatient clinic with a
fever of 38.8 °C and malaise. She was confirmed negative for COVID-19
and was discharged from the outpatient clinic. However, the following
day, she came to the emergency department because of decreased con-
sciousness and worsening general condition, presenting with a fever of
37.9 °C and a Glasgow Coma Scale (GCS) score of 13 points (E3, V4,
M6). Laboratory tests showed the following: WBC: 2300/uL, neutro-
phils: 2254/uL, lymphocytes: 56/uL, and CRP: 1.39 mg/dL. Computed
tomography (CT) imaging revealed extensive pyometra and small
inflammation of the small intestine, indicating the focus of infection.
Subsequently, her consciousness level worsened to a GCS score of 7
points (E2, V1, M4), with the appearance of left conjugate eye deviation
and suspected right paralysis, although there was no nuchal rigidity.
Head CT and MRI showed only subacute cerebral infarction in the left
occipital lobe with an unknown relationship to the worsening
consciousness.

Based on the results, pyometra was considered the predominant site
of infection, and we performed transcervical drainage. The intrauterine
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purulent material was reddish-yellow in color (Fig. 2.). We suspected
that her generalized deterioration of consciousness and general condi-
tion was because of sepsis, and intravenous meropenem was adminis-
tered. However, her general condition continued to worsen, her
respiratory condition became unstable, and she developed frequent
seizures; therefore, tracheal intubation was performed. Because the
seizures were frequent, we administered the anti-epileptic mediation,
levetiracetam, after consulting with neurologists.

On the third day after hospitalization, L. monocytogenes was detected
in the pyometra material and on blood culture (Fig. 3). From these re-
sults, administration of ampicillin and gentamicin as a treatment for
L. monocytogenes was promptly initiated. Subsequently, lumbar puncture
(LP) was performed to determine the cause of the prolonged uncon-
sciousness. In LP, the initial cerebral spinal fluid (CSF) pressure was 18
cmH50, and the CSF gross findings showed sunshine dust. CSF

Fig. 2. Purulent fluid drained from the uterine cavity using a catheter.

Fig. 1. A: T2-weighted (T2WI) sagittal image before the start of concurrent chemoradiotherapy (CCRT). B: T2WI sagittal image before the end of CCRT. The fluid
accumulation in the uterine cavity, which was present before the start of CCRT, was increased. The cervical tumor had shrunk.
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Fig. 3. Gram-stained images of intrauterine fluid and blood cultures. A: Gram-stained image of the endometrial fluid. B: Gram-stained image of the blood culture.
The Gram-stained image of the endometrial fluid showed no obvious gram-positive rods (GPR), but the Gram-stained image of the blood culture did show GPR. In the

final culture results, Listeria monocytogenes was detected in both specimens.

examination revealed an increased polynuclear cell count (1157 cells/
uL) and total protein (455 mg/dL). FilmArray meningitis/encephalitis
panel assay (BioFire Diagnostics, LLC, Salt Lake City, UT, USA) detected
L. monocytogenes and cytomegalovirus. Based on these results, the pa-
tient was diagnosed with L. monocytogenes meningitis triggered by
pyometra. Intravenous administration of ampicillin and gentamicin was
continued, and ganciclovir was initiated for the cytomegalovirus.
Following the diagnosis of meningitis, her vital signs and blood test
results improved, and she was moved from the intensive care unit to a
general bed on the 24th day of hospitalization. Four months after her
first admission, she was able to open her eyes spontaneously, and her
state of consciousness was generally stable (GCS: 8 points, E4, VT, M4).

3. Discussion

Here, we present a case of meningitis caused by L. monocytogenes in a
locally advanced cervical cancer patient with exacerbation of pyometra
during CCRT. Ampil et al. reported only one patient who developed
pyometra after radiotherapy with brachytherapy among 12 cervical
cancer patients with hydrometra before treatment (Ampil and Bell,
1997). According to the report, the incidence rate of pyometra is small.
However, in our case, MRI during CCRT showed increased fluid accu-
mulation in the uterine cavity, suggesting that fluid accumulation
developed secondary to treatment. The patient had sepsis and menin-
gitis related to the pyometra, partly owing to immunocompromise
caused by CCRT. There are several reports of pyometra developing to
sepsis, mainly owing to induced uterine perforation and peritonitis
(Imachi et al., 1993; Yildizhan et al., 2006). In such cases, abdominal
pain is one of the chief complaints (Yildizhan et al., 2006). However, our
patient had no complaint of abdominal pain at the outpatient clinic the
day before the consciousness deterioration, and no intra-abdominal free
space was identified on CT performed at hospital admission. Therefore,
it is unlikely that the sepsis was induced by uterine perforation. In this
case, grade 2 leukopenia, grade 3 neutropenia, and grade 4 lymphopenia
were observed before the administration of CCRT, suggesting that
manipulation of the uterine cavity during brachytherapy under an
immunosuppressive situation may have been the main cause. CCRT with
brachytherapy has been reported to cause grade > 3 leukopenia in
approximately 7.5% of cases (Jakubowicz et al., 2014), and some cases,
like our patient, experienced a high risk of infection. This suggests that
pyometra should be eliminated when invasive procedures are performed
in such cases.

L. monocytogenes is a well-known bacterial cause of intrauterine
infection in pregnant women (Drevets and Bronze, 2008); however,
intrauterine infection in post-menopausal patients following CCRT has
never been reported. L. monocytogenes usually enters human hosts via
the gastrointestinal tract after ingesting contaminated food (Drevets and
Bronze, 2008). The bacterial culture of the vaginal discharge from our
patient did not prove L. monocytogenes; thus, there is a possibility that
pyometra developed hematogenously rather than via an ascending
route, as with other causative agents, such as Enterobacterales.
L. monocytogenes can be internalized in both phagocytic and non-
phagocytic cells (Radoshevich and Cossart, 2018), avert host immune
systems, and be transported to an infected organ inside infected mono-
cytes (Drevets and Bronze, 2008). Therefore, the presence of a lesion in
the uterus that could have been infiltrated by monocytes may have been
a predisposing factor in this patient. During the brachytherapy, the
applicators were inserted into the uterine cavity in the presence of
pyometra, and this procedure might have triggered eventual bacterial
spread.

L. monocytogenes is a common causative agent of meningitis in pa-
tients with compromised immunity. Patients older than 50 years of age,
those receiving long-term glucocorticosteroids, patients with comor-
bidities, and HIV-infected patients are at high risk of developing
L. monocytogenes meningitis. In a report examining the background of
patients with L. monocytogenes meningitis, the highest percentage of
patients had a malignancy (24%), followed by transplant recipients
(21%), alcohol dependence/hepatic disease (13%), immunosuppres-
sion/steroid use (11%), diabetes mellitus (8%), and HIV/AIDS patients
(7%) (Mylonakis et al., 1998). Considering these reports, our case was a
high-risk case regarding L. monocytogenes meningitis because of her age
(77 years), her locally advanced cancer state, and treatment-induced
leukopenia.

In the present case, meropenem and vancomycin were initiated as
early empiric antibiotic treatments when the site of infection was un-
detectable. The efficacy of meropenem against L. monocytogenes has
been proven in animal studies (Thonnings et al., 2016); however, the
clinical use of meropenem for meningitis caused by L. monocytogenes is
limited; therefore, ampicillin and benzylpenicillin are considered first-
line agents (Pagliano et al., 2016). Thgnnings et al. reported that the
30-day mortality rate of patients who received meropenem as definitive
antibiotic therapy for meningitis caused by L. monocytogenes was higher
than that of patients treated with ampicillin or benzylpenicillin (Thon-
nings et al., 2016). In this case, after L. monocytogenes was detected in
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the endometrial pus, ampicillin was started immediately, and we
selected appropriate antibiotics.

To our knowledge, this is the first case of L. monocytogenes meningitis
with pyometra in a patient undergoing CCRT for cervical cancer. When
patients have fever and deterioration of their general condition and
consciousness, meningitis should be included as a differential diagnosis,
and immediate diagnostic tests should be performed.

4. Consent

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.
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