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Streptococcus salivarius (S. salivarius) is an oral commensal bacterium that rarely causes disease. Here, we
report a case of emphysematous cystitis due to S. salivarius infection in a patient with a neurogenic bladder.
A 56-year-old woman was hospitalized and managed for left putamen hemorrhage. Afterward, she devel-
oped poor oral intake. Although the patient was afebrile, laboratory test results suggested an inflammatory
response. Urinalysis revealed pyuria and hematuria. Abdominal computed tomography revealed a thick-
ened urinary bladder wall and intraluminal gas. Additionally, she was diagnosed with a neurogenic bladder
as she had approximately 200 mL of residual urine. The patient was diagnosed with emphysematous cy-
stitis, and S. salivarius was isolated from urine culture specimens. The patient’s condition improved im-
mediately after treatment, which included bladder drainage and administration of appropriate antibiotics.
We could not find any report on S. salivarius causing urinary tract infections, such as emphysematous cy-
stitis. Accordingly, we report this case along with a review of the literature.
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Introduction

Streptococcus salivarius (S. salivarius) is a viridans streptococcus,
that is relatively commonly isolated from the tongue, palate, and
saliva. It has low pathogenicity and is occasionally isolated from the
intestine or vagina. We could not find any report on S. salivarius
causing urinary tract infections. Herein, we report a case of em-
physematous cystitis due to S. salivarius infection, along with a re-
view of the literature.

Case presentation

A 56-year-old female patient, who had been generally healthy,
was admitted to the Department of Neurosurgery at our hospital and
managed for a left putamen hemorrhage on February 5, 2020. There
was no relevant family, medical, or medication history. She gradually
recovered through conservative treatment and was scheduled to be
transferred to another hospital for further rehabilitation. However,
she developed poor oral intake around February 19, 2020, but was
afebrile. The patient was referred to our department on February 22,
2020, following routine blood sampling and an abdominal computed
tomography (CT) scan. The blood sample revealed an elevated
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inflammatory response, and the scan showed a thickened bladder
wall and intraluminal gas.

Physical examination revealed a blood pressure of 135/82 mmHg,
pulse rate of 106/min, SpO, of 96% (room air), and body temperature
of 97.3 °F. Suprapubic tenderness was observed on abdominal pal-
pation; however, bilateral costovertebral angle tenderness was not
detected.

Laboratory findings

Elevated inflammatory response and renal dysfunction were
observed. A complete blood count revealed a white blood cell count
of 28,600/uL; the C-reactive protein (CRP) level was 47.2 mg/dL,
while blood urea nitrogen and serum creatinine levels were 97.0 mg/
dL and 2.49 mg/dL, respectively. Urinalysis revealed hematuria and
pyuria. These findings are shown in Table 1.

Culture

Only S. salivarius was detected in the urine culture (108 CFU/mL).
Four days were required for confirmation, and no drug resistance
was observed. Peptostreptococcus anaerobius was detected in the
blood cultures; however, it was thought to have resulted from con-
tamination. This is because only one of the two sets of blood cultures
was positive, and confirmation of findings took seven days. Notably,
images of the culture media are unavailable.
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Table 1

Laboratory findings on February 22, 2021.
TP 73 g/dL WBC 28,600 JuL
ALB 3.7 g/dL RBC 4.88 x 10° Jul
AST 16 U/L Hb 171 g/dL
ALT 37 U/L Ht 50.6 %
ALP 485 U/L MCV 103.7 fL
LDH 388 U/L MCH 35.0 pg
T-BIL 13 mg/dL MCHC 338 g/dL
BUN 97.0 mg/dL PLT 306 x 10° Jul
CRE 2.49 mg/dL PT 18.2 sec
CK 38 U/L PT(INR) 143
Na 143 mmol/L APTT 49.8 sec
K 55 mmol/L p-dimer 4.7 p./mL
cl 104 mmol/L
CRP 47.2 mg/dL

TP: total protein; ALB: albumin; AST: aspartate aminotransferase; ALT: alanine ami-
notransferase; ALP: alkaline phosphatase; LDH: lactate dehydrogenase; T-BIL: total
bilirubin; BUN: blood urea nitrogen; CRE: creatinine; CK: creatine kinase; Na: sodium;
K: potassium; Cl: chloride; CRP: C-reactive protein; WBC: white blood cell; RBC: red
blood cell; Hb: hemoglobin; Ht: hematocrit; MCV: mean corpuscular volume; MCH:
mean corpuscular hemoglobin; MCHC: mean corpuscular hemoglobin concentration;
PLT: platelet; PT: prothrombin time; INR: international normalized ratio; APTT: ac-
tivated partial thromboplastin time.

Imaging

A plain CT was performed after inserting an indwelling bladder
catheter; therefore, the bladder was collapsed. The bladder wall was
thickened compared to the previous CT scan performed on admis-
sion. In addition, perivesical fat stranding was observed (Fig. 1);
however, perirenal fat stranding and hydronephrosis were not ob-
served bilaterally. No other abnormal findings were observed. The
bladder was considered the focus of inflammation, and air bubbles
were observed around the bladder wall. Although iatrogenic gas
contamination could not be ruled out, emphysematous cystitis was
most suspected because of a severe inflammation localized to the
bladder. Since other diseases could also cause gas contamination
into the bladder, colovesical fistula and vesicovaginal fistula were
ruled out based on CT findings. Since an abscess continuous from the
umbilicus to the dome of the bladder was not observed, a urachal
abscess was similarly ruled out.

Urination

Communication with the patient was difficult; however, ac-
cording to her family, she experienced no disturbance on urination
before admission. In addition, the CT scan on admission showed no
thickening or deformation of the bladder wall. In our hospital, acute
care physicians occasionally perform a whole-body CT scan regard-
less of chief complaints; however, it is not routine in many centers.

Fig. 1. Computed tomography after urethral catheterization. Arrows indicate the
thickened bladder wall and air bubbles around the bladder wall (the axial slice).
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An indwelling bladder catheter was inserted on February 5, 2020,
and removed on February 10, 2020. On the day of catheter removal,
the residual urine volume was 291 mL, which was measured only
once. Afterward, her medical record did not report lower abdominal
distension. However, nurses only checked whether or not the diaper
was wet with urine, and the residual urine volume was not mea-
sured. The residual urine volume was approximately 250 mL when
an indwelling bladder catheter was re-inserted on February 22,
2020. Therefore, we speculated that the residual urine volume was
more than 200 mL after removing the indwelling bladder catheter.
There was no history of diabetes mellitus or pelvic surgery.
Therefore, increased residual urine volume was supposedly caused
by a neurogenic bladder associated with the left putamen hemor-
rhage.

Diagnosis

Based on the above findings, we diagnosed the patient with
emphysematous cystitis due to S. salivarius infection. Neurogenic
bladder associated with left putamen hemorrhage is supposedly one
of the causes of this disease.

Clinical course

Pyuria drainage was achieved by re-inserting an indwelling
bladder catheter. Meropenem (2 g/day) and clindamycin (1200 mg/
day) were administered intravenously from February 22, 2020. The
dose of meropenem was reduced from 3 g/day to 2 g/day due to renal
dysfunction. The inflammatory response and renal function gradu-
ally improved and were almost normalized on March 1, 2020 (white
blood cell count: 6800/uL, C-reactive protein: 0.94 mg/dL, blood urea
nitrogen: 9.1 mg/dL, and serum creatinine: 0.50 mg/dL). On March 2,
2020, we changed the antibiotic to levofloxacin (500 mg/day), based
on antibiotic susceptibility testing. On March 15, 2020, levofloxacin
was discontinued, and no relapse of the inflammatory reaction was
observed (Fig. 2). The patient was transferred to another hospital for
further rehabilitation on March 24, 2020. Since she could not per-
form intermittent self-catheterization, we inserted an indwelling
bladder catheter. After hospital discharge, the patient was scheduled
to be examined for neurogenic bladder at our department.

Discussion

Emphysematous cystitis is caused by gas-forming bacteria. The
mean age of emphysematous cystitis occurrence is approximately 66
years, and it occurs twice as often in women than in men [1]. Dia-
betes mellitus and urinary stasis are well-recognized risk factors [2].
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Fig. 2. Clinical course post-admission. MEPM, meropenem hydrate; CLDM, clin-
damycin phosphate; LVFX, levofloxacin hydrate.
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In emphysematous cystitis, Escherichia coli and Klebsiella pneumoniae
are often isolated from urine cultures [1]. As for the genus Strepto-
coccus, group D streptococcus has been reported to cause emphy-
sematous cystitis [1]. To the best of our knowledge, there are no
reports of S. salivarius as the causative pathogen of urinary tract
infections, such as emphysematous cystitis [3]. S. salivarius is a vir-
idans streptococcus, which has low pathogenicity. It is relatively
commonly isolated from the tongue, palate, and saliva, and is oc-
casionally isolated from the intestine or vagina [4-6]. Its presence in
the vagina is considered to inhibit the growth of Group B Strepto-
coccus [4]. According to previous reports, it causes bacteremia,
meningitis, endocarditis, sinusitis, and liver abscesses [5-10]. There
are two possible mechanisms by which S. salivarius causes bacter-
emia: (1) iatrogenic contamination associated with an invasive
procedure, such as spinal anesthesia, and (2) invasion associated
with disruption of the gastrointestinal mucosa [5,11,12]. In this case,
these mechanisms were unlikely because the patient did not have
bacteremia. The route of infection was supposedly retrograde, with
S. salivarius arising from feces or vaginal discharge. However, this
was not verified since culture tests of feces and vaginal discharge
were not performed. In addition, iatrogenic contamination of S.
salivarius was possible through the saliva of medical staff during the
insertion of an indwelling bladder catheter on admission. However,
this is considered unlikely because all emergency room staff at our
hospital wear personal protective equipment. As mentioned above,
since plain CT was performed after inserting an indwelling bladder
catheter, we could not deny the possibility of gas contamination. The
collection of gas in the bladder wall, which is characteristic of em-
physematous cystitis, was difficult to recognize because the bladder
was collapsed. In addition, according to the medical record, the in-
dwelling bladder catheter was inserted at 11:00 am, and the plain CT
scan was performed at 2:00 pm. Thus, approximately 3 h had passed,
during which the intramural and intraluminal gas may have de-
creased. However, emphysematous cystitis was suspected because of
strong inflammation localized to the bladder. Although emphyse-
matous cystitis is characterized by cobblestone and beaded-necklace
appearance on abdominal X-ray [13], such findings may not be ob-
served when an indwelling bladder catheter is inserted. Hence, CT is
useful for establishing diagnoses, as in this case. Besides emphyse-
matous cystitis, pyocystis (bladder abscess) also presents with
strong inflammation localized to the bladder. However, pyocystis is
unlikely in this case because it has been reported in oliguric patients,
such as patients with supravesical urinary diversion or hemodia-
lysis-dependent patients [14]. Although there is no report of em-
physematous cystitis due to S. salivarius infection [1,2,15,16], S.
salivarius can lead to gas formation. The urease system in S. salivarius
breaks down urea to ammonia and CO, [17]. Since substances other
than glucose are supposedly substrates for gas formation, it is fea-
sible that urea was a substrate for gas formation in this case. The
initial management of emphysematous cystitis consists of drainage
of the bladder by catheter placement, appropriate antibiotics ad-
ministration, and treatment of predisposing conditions, such as
glycemic control [15]. If these treatments are ineffective, surgical
treatment, including cystectomy, may be required [15]. The overall
death rate from emphysematous cystitis has been reported to be
approximately 7%; however, if emphysematous pyelonephritis oc-
curs, the mortality rate increases to 14-20% [1,15]. Therefore, early
detection of emphysematous cystitis is desirable. Additionally, we
considered what could have been done to diagnose this case earlier.
Emphysematous cystitis can vary from asymptomatic cases to sepsis.
The frequent chief complaints of patients with emphysematous cy-
stitis are suprapubic pain, gross hematuria, fever, and pneumaturia
[15]. In this case, gross hematuria was not observed, and the patient
had been afebrile. Due to the acute left putamen hemorrhage, it was
difficult for the patient to complain of suprapubic pain. If pneuma-
turia existed, it was difficult to recognize because she was
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incontinent. In addition, even if she had residual urine retention, it
was difficult to complain because of the acute left putamen he-
morrhage. Therefore, in the acute phase of cerebrovascular disease,
residual urine measurement and urinalysis after removing an in-
dwelling bladder catheter should be performed periodically to pre-
vent emphysematous cystitis.

Conclusion

We reported a case of emphysematous cystitis due to S. salivarius
infection in a patient with a neurogenic bladder. We could not find
any reports of S. salivarius causing urinary tract infections, including
emphysematous cystitis. Infectious diseases can be detected by
clinical signs and blood work in afebrile patients as well. In the acute
stage of cerebrovascular disease, it may be difficult for a patient to
complain of bladder irritability or suprapubic pain. Therefore, em-
physematous cystitis should be understood not only by urologists
but also by neurologists.
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