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The Presence of Venous Gas Does Not Affect the Prognosis
in Emphysematous Cystitis

Yuki Yoshimatsu', Tomoko Takai’, Yasuhisa Abe’ and Toshimasa Nakagawa®

Abstract

Objective Emphysematous cystitis (EC) has a high mortality rate compared with urinary tract infection
without emphysema. However, its prognostic factors have yet to be determined. The presence of venous gas
is suspected to be a rare, adverse prognostic factor of EC. However, all four previously reported cases im-
proved. We hypothesized that venous gas is not an adverse prognostic factor of EC and aimed to assess the
effect of venous gas on the EC prognosis.

Methods Medical records were reviewed retrospectively.

Patients The patients diagnosed with EC at Yodogawa Christian Hospital between April 2004 and Septem-
ber 2014 were included.

Results Venous gas was present in 15 of 23 patients with EC. There was no significant difference in the
background or clinical presentation between patients with or without venous gas. All patients with venous gas
survived without invasive measures, whereas 50% of patients without venous gas died.

Conclusion There was no marked difference in the mortality rate due to EC between the patients with and
without venous gas. Venous gas may be a more common and less worrying finding in EC than assumed. It
does not reflect the severity of infection, and air embolisms have not been reported so far. Venous gas may
not affect the prognosis. This may be due to the differences in the mechanism of venous gas production. Gas
in EC may develop due to glucose fermentation and intravesical pressurization, in contrast to the necrotizing
infection seen in other emphysematous infections. This is the first study to assess the effect of venous gas on
EC prognosis.
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emphysema (1, 2).

Introduction

Emphysematous cystitis (EC) is a unique, complicated
urinary tract infection, where gas is present in the bladder
wall. Major risk factors include diabetes mellitus (DM), uri-
nary tract obstruction, old age, and female sex. Patients typi-
cally present with common symptoms such as fever, chills,
abdominal pain, nausea, and vomiting. The causative bacte-
ria are similar to those of simple urinary infections such as
Escherichia coli and Klebsiella pneumoniae. The clinical
presentation is similar to that of cystitis or nephritis without

Gas in the bladder wall is thought to be the result of bac-
teria fermenting high levels of tissue glucose, and the subse-
quent escalation of carbon dioxide production and accumu-
lation. The presence of gas along the bladder wall on ab-
dominal X-ray or computed tomography (CT) is necessary
for a diagnosis. The standard treatment consists of systemic
administration of antibiotics and vesical depressurization
with a urinary catheter (1, 2). The diagnosis and treatment
differ from non-emphysematous urinary tract infections.

The majority of cases respond well to conservative mea-
sures. Refractory cases or cases managed inappropriately
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Figure. Computed tomography image of a patient with em-
physematous cystitis. Gas is seen in the femoral vein (arrow)
and branches of the internal iliac vein (arrowheads).

may progress to emphysematous pyelonephritis and/or re-
quire surgical intervention, such as urinary stenting and
nephrectomy (3). Mortality is reported to be 7% with EC
alone, 14% when complicated with other emphysematous
infections, and over 50% when complicated with emphyse-
matous pyelonephritis (2).

Recently, with the widespread use of CT scans, the diag-
nosis rate of EC is increasing. In particular, the diagnosis
rate of venous gas has inarguably increased with CT scans
compared with abdominal X-rays. Venous gas in EC is as-
sumed to develop as glucose in the urinary tract is fer-
mented, and the carbon dioxide produced migrates to the
veins due to urinary tract damage from bacteria and elevated
intravesical pressure (4). In emphysematous pyelonephritis,
gas advancing out of the kidneys is recognized as an ad-
verse prognostic factor (5). In EC, the frequency of intravas-
cular gas and its effect on prognosis has not been deter-
mined. So far, there have only been four reported cases of
EC with venous gas. Each case improved with treat-
ment (4, 6-8).

To the clinician, intravascular gas in the presence of an
infection is an alarming finding, suggesting the involvement
of gas-forming bacteria or bacteremia. The presence of gas
in a normally gasless area generally calls for immediate at-
tention. However, we suspected that venous gas might not
affect the prognosis of EC. Therefore, we examined the rela-
tionship between EC and venous gas in cases diagnosed in
our hospital. To our knowledge, this is the first study to ana-
lyze the effect of venous gas on the prognosis of EC.

Materials and Methods

The medical records of patients diagnosed with EC at Yo-
dogawa Christian Hospital between April 2004 and Septem-
ber 2014 were reviewed retrospectively. The diagnostic crite-
ria of EC have yet to be established. We included cases di-
agnosed clinically, using a urinalysis and radiologic imag-
ing. Venous gas is diagnosed when gas is detected within a
vein. On X-ray, the intrapelvic veins cannot be seen, and ve-
nous gas is also undetectable. Therefore, only patients who
underwent abdominal CT were included. We divided the pa-
tients into two groups based on the presence of venous gas
and compared the patient background, clinical course, treat-

ment, and outcome. This study was approved by the institu-
tional ethics committee of Yodogawa Christian Hospital.

Results

There were a total of 23 cases of EC, in 12 men and 11
women. The mean age was 76.4 years old. Common comor-
bidities included neuropsychiatric conditions in 16 cases
(dementia 8 cases, stroke 7, epilepsy 2, depression 2,
schizophrenia 1, mental retardation 1, Parkinsonism 1), ma-
lignant tumor in 15 cases, and diabetes mellitus and urologic
disorders in 10 cases. Venous gas was found in 15 cases.
Gas was detected in the branches of the internal iliac vein in
14 cases, and in the femoral vein in 3 cases (Figure). There
was only 1 case who developed septic shock, and 1 case
with disseminated intravascular coagulation.

The patients were divided into two groups depending on
the presence of venous gas (Table). There were no signifi-
cant differences in the patient background or clinical presen-
tation between the two groups, except for the overall mortal-
ity rate. EC patients without venous gas had a mortality rate
of 50%, whereas all patients with venous gas survived.
There was no marked difference in the mortality rate due to
EC in either group.

In the four patients who died, the selected treatment did
not differ markedly from that in those who survived. EC had
shown improvement in all patients, and the causes of death
were status epilepticus, rectal cancer, gastric cancer, and suf-
focation. The frequency of cancer or other complications in
EC patients with venous gas did not differ significantly from
those without gas.

Treatment with antibiotics and urinary catheterization
tended to be selected more often in EC patients with venous
gas. Broad-spectrum antibiotics were selected in some cases
with venous gas, out of concern for the presence of gas-
producing microbiomes and severe conditions. Some pa-
tients also underwent multiple CT scans to check for venous
gas improvement. Venous gas was not present on these
follow-up CT scans.

Discussion

Patient background, including age, sex, and comorbidities,
did not differ markedly from previous reports. In this study,
nearly 70% had an underlying neuropsychiatric condition. In
these patients, abnormal urination habit, neurogenic bladder
dysfunction, and medication (such as anticholinergic agents)
may have contributed to the risk of increased intravesical
pressure and urinary infection. Urinary retention due to be-
nign prostatic hypertrophy was also seen quite commonly.
There were 17.4% asymptomatic cases, highlighting the im-
portance of a proactive diagnostic approach, especially in
elderly patients.

The Table shows that the overall mortality rates of EC pa-
tients were 50% and 0%, depending on the presence of ve-
nous gas. In contrast to previous assumptions, the mortality
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Table.
Outcome of EC Patients.

Patient Background, Clinical Presentation, Isolated Pathogens, and

Total With venous gas  No venous gas
Total cases 23 15 8
Male sex 12 (52.2%) 8 (53.3%) 4 (50.0%)
Mean age 76.3 76.9 75.4
Comorbidity
Neuropsychiatric condition 16 (69.6%) 11 (73.3%) 5(62.5%)
Malignant tumor 15 (65.2%) 9 (60.0%) 6 (75.0%)
Diabetes mellitus 10 (43.5%) 7 (46.7%) 3 (37.5%)
Urologic disorders 10 (43.5%) 8(53.3%) 2 (25.0%)
Symptom
Hematuria 12 (52.2%) 8(53.3%) 4 (50.0%)
. Urinary retention 11 (47.8%) 8 (53.3%) 3 (37.5%)
Urologic :
Incontinence 6 (26.1%) 4 (26.7%) 2 (25.0%)
Frequent urination 4 (17.4%) 3 (20.0%) 1 (12.5%)
. Fever 8 (34.8%) 6 (40.0%) 2 (25.0%)
Systematic .
Fatigue 3 (13.0%) 2 (13.3%) 1 (12.5%)
Asymptomatic 4 (17.4%) 1 (6.7%) 3(37.5%)
Culture positivity
Blood 4/14 (28.6%)  3/9 (33.3%) 1/5 (20.0%)
Urine 15/17(88.2%)  10/11 (90.0%) 5/6 (83.3%)
Pathogen
Escherichia coli 11 (47.8%) 7 (46.7%) 4 (50.0%)
Klebsiella pneumoniae 3 (13.0%) 2 (13.3%) 1(12.5%)
Citrobacter koseri 1(4.3%) 1 (6.7%) 0 (0%)
Treatment
Antibiotic and urinary catheter 14 (60.9%) 11 (73.3%) 3 (37.5%)
Antibiotic only 4 (17.4%) 1 (6.7%) 3(37.5%)
None 5(21.7%) 3(20.0%) 2 (25.0%)
Septic shock 1(4.3%) 1 (6.7%) 0 (0%)
Disseminated intravascular 1 (4.3%) 1 (6.7%) 0 (0%)
coagulation
Overall death 4 (17.4%) 0 (0%) 4 (50%)

rate was clearly higher in EC without venous gas than with
gas. Previous reports of EC with venous gas assumed it was
an adverse prognostic factor without any previous data of
similar cases. All four reported cases of EC with venous gas
have recovered. This is the first study to report multiple
cases of EC with venous gas. Therefore, we hypothesized
that in cases of EC, the presence of venous gas may not be
an adverse prognostic factor. There were no significant dif-
ferences in the comorbidities or other clinical findings be-
tween the two groups. There was only 1 case who devel-
oped septic shock, and 1 case with disseminated intravascu-
lar coagulation, both in the group with venous gas. It was
not possible to determine whether or not this finding was of
significance in the present study.

In general, clinicians are cautious when patients present
with venous gas. This is probably because we encounter ve-
nous gas more often in severe infections, such as intestinal
ischemia or renal abscess. Furthermore, gas spreading out
from the urinary tract in emphysematous pyelonephritis has
been reported to be an adverse prognostic factor (5). It is
therefore conceivable to also extend this concept to EC with
venous gas. However, the presence of gas has not been re-
ported to be an adverse prognostic factor in EC (9). This

discrepancy between the effect of venous gas in EC and
other infections may be due to differences in the mechanism
of gas production.

In emphysematous nephritis, tissue ischemia due to severe
inflammation causes necrotizing infections (10, 11). In intes-
tinal ischemia, severe infection due to proliferation of an-
aerobic bacteria, causing tissue necrosis and gas production,
may result in venous gas (12). The difference between EC
and these infections may be that our EC patients presumably
did not develop necrotizing infections. Additionally, because
urinary retention is the primary cause of EC and venous gas,
it is possible to directly relieve the cause by urinary cathe-
terization. The fact that pressure and gas can be released in
a simple and quick way may have also contributed to the
low mortality rate of EC with venous gas compared to other
infections with venous gas.

Some studies have suggested that air embolisms may con-
tribute to the high mortality rate of emphysematous urinary
tract infections (8). In previous reports of EC with venous
gas, due to suspected air embolism, one patient underwent a
lung perfusion scan (7), whereas another underwent hyper-
baric oxygen therapy as a preventative measure (6). Of the
15 cases in the present study, there were no cases of air em-

639



Intern Med 56: 637-640, 2017 DOI: 10.2169/internalmedicine.56.7601

bolism related to venous gas. Venous gas was shown to dis-
appear over time with multiple CTs. This may be partially
due to early effective depressurization by urinary catheteri-
zation. To date, there is no evidence of EC causing air em-
bolisms. Therefore, broad-spectrum antibiotics or invasive
measures may not be necessary to treat EC and venous gas
alone, unless indicated by other conditions.

The present study shows that venous gas is a relatively
common complication in EC and that it is not an adverse
prognostic factor. The mortality rate due to EC did not dif-
fer markedly between the patients with and without venous
gas. Our opinion is that this may be due to the absence of
tissue necrosis, and also due to early vesical depressuriza-
tion and drainage by urinary catheterization. No complica-
tions due to venous gas, such as air embolism, were ob-
served. This study was a retrospective study with a limited
number of cases. EC is generally seen in elderly patients,
and its high mortality rate demands careful attention. A
larger study is therefore necessary before general recommen-
dations can be made.
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