Figure 1. Plain abdominal radiography showed
bladder distention with gas (arrows).

CLEVELAND CLINIC JOURNAL OF MEDICINE

THE CLINICAL PICTURE

WAIEL ABUSNINA, MD MENA SHEHATA, MD
Department of Internal Medicine, Department of Internal Medicine,
Joan C. Edwards School of Medicine Joan C. Edwards School of Medicine
at Marshall University, Huntington, WV

SAMMY NASSRI, MD
Department of Internal Medicine,
Joan C. Edwards School of Medicine

at Marshall University, Huntington, WV at Marshall University, Huntington, WV

FUAD ZEID, MD

Department of Pulmonary Medicine,
Joan C. Edwards School of Medicine
at Marshall University, Huntington, WV

Emphysematous cystitis

50-YEAR-OLD WOMAN with a history of

chronic kidney disease and atonic blad-
der was brought to the hospital by emergency
medical services. She had fallen in her home
2 days earlier and remained on the floor un-
til neighbors eventually heard her cries and
called 911. She complained of abdominal pain
and distention along with emesis.

On presentation, she had tachycardia and
tachypnea. The examination was notable for pro-
nounced abdominal distention, diminished bowel
sounds, and costovertebral angle tenderness.

The emergency department physician
started empiric treatment for abdominal sep-
sis, including fluid resuscitation and broad-
spectrum antibiotics. Initial imaging studies
included abdominal radiography, which re-
vealed a nonobstructive bowel gas pattern but
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Figure 2. Coronal computed tomography of the
abdomen and pelvis revealed a diffuse collection
of gas within the bladder wall (blue arrows), bilat-
eral hydronephrosis (white arrows), and bilateral
hydroureter (red arrows).

raised suspicion of gas in the bladder (Figure
1). Arterial blood gas analysis showed lactic
acidosis.

While laboratory work was being done, the
patient’s tachypnea progressed to respiratory
distress, and she ultimately required intuba-
tion. Vasopressors were started, as the patient
was hemodynamically unstable. A Foley cath-
eter was placed, which yielded about 1,100
mL of purulent urine.

Laboratory workup showed:

e Procalcitonin 189 ng/mL (reference range
< 2.0 ng/mL)
e White blood cell count 10.7 x 10°/L (4.5-

10.0)

Myoglobin 20,000 ng/mL (< 71)

Serum creatinine 4.8 mg/dL (0.06-1.10).

Urinalysis was positive for infection; blood
and urine cultures later were positive for Esch-
erichia coli.
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Computed tomography of the abdomen
and pelvis showed diffuse bladder dilation
with urine and gas. It also revealed gas within
the bladder wall and moderate hydroureter
and hydronephrosis (Figure 2).

The patient went into shock that was re-
fractory to pressors, culminating in cardiac ar-
rest despite resuscitative measures.

B EMPHYSEMATOUS CYSTITIS,
A FORM OF URINARY TRACT INFECTION

Emphysematous cystitis is a rare form of com-
plicated urinary tract infection characterized
by gas inside the bladder and in the bladder
wall. While the exact mechanisms underly-
ing gas formation are not clear, gas-producing
pathogens are clearly implicated in severe in-
fection. E coli and Klebsiella pneumoniae are
the most common organisms associated with
emphysematous cystitis; others include Prote-
us mirabilis, and Enterobacter and Streptococcus
species.!?

More than 50% of patients with emphyse-
matous cystitis have diabetes mellitus. Other
risk factors include bladder outlet obstruction,
neurogenic bladder, and female sex.” The se-
verity of disease ranges from asymptomatic
pneumaturia (up to 7% of cases)? to fulminant
emphysematous cystitis, as in our patient.

The clinical presentation of emphysema-
tous cystitis is nonspecific and can range from
minimally symptomatic urinary tract infec-
tion to acute abdomen and septic shock.*

Some patients present with pneumaturia
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(the passing of gas through the urethra with
micturition). Pneumaturia arises from 3 dis-
crete causes: urologic instrumentation, fis-
tula between the bladder and large or small
bowel, and gas-producing bacteria in the blad-
der (emphysematous cystitis).” Pneumaturia
should always raise the suspicion of emphyse-
matous cystitis.

The diagnosis can be made with either
radiographic or computed tomographic evi-
dence of gas within the bladder and bladder
wall, in the absence of both bladder fistula and
history of iatrogenic pneumaturia. Emphyse-
matous cystitis should prompt urine and blood
cultures to direct antimicrobial therapy, as
50% of patients with emphysematous cystitis
have concomitant bacteremia.®

Our patient had an elevated serum level of
procalcitonin, a marker of bacterial infection.
Procalcitonin is a more specific biomarker
of bacterial infection than acute-phase reac-
tants such as the erythrocyte sedimentation
rate or the C-reactive protein level. Measur-
ing procalcitonin may help physicians make
the diagnosis earlier, differentiate infectious
from sterile causes of severe systemic inflam-
mation, assess the severity of systemic inflam-
mation caused by bacterial infections, and de-
cide whether to start or discontinue antibiotic
therapy.”

Most cases of emphysematous cystitis can
be treated with antibiotics, though early diag-
nosis is crucial to a favorable outcome. Delay in
diagnosis may contribute to the 20% mortality
rate associated with this condition.® [ |
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