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Abstract: Emphysematous pyelonephritis (EPN) and emphysematous cystitis (EC) are
severe, necrotizing emphysematous urinary tract infections (EUTI) characterized by the
presence of gas in the lumen and wall of the urinary tract and renal parenchyma. EUTIs
are quite uncommon, but combination of bilateral EPN and EC is extremely rare. We report
a case of 57-year-old diabetic female diagnosed with septic shock due to concurrent bilateral
EPN and EC. Patient was successfully treated with a drainage of pelvicalyceal systems and
the bladder combined with a conservative approach. This unique case presents a possible
association between glomerulonephritis and EUTL
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Introduction

Emphysematous pyelonephritis (EPN) and emphysematous cystitis (EC) are severe,
necrotizing emphysematous urinary tract infections (EUTI) characterized by the
presence of gas in the lumen and wall of the urinary tract, in renal parenchyma, or
near retroperitoneal tissue. The known risk factors for EUTI are advanced age (60—
70 years), diabetes, female gender, immunosuppression, recurrent urinary tract
infections, neurogenic bladder, indwelling catheter, and bladder outlet obstruction,
alcohol.' These diseases may have varied presentations ranging from asympto-
matic infection, dysuria, pneumaturia, fever, and abdominal pain to septic shock.
Concurrent EUTIs are noted in 15.4% of all the cases of EC.? The death rate of
combined EUTIs is 14%." However, the literature reports a mortality rate of 54% in
patients with secondary shock to EPN.* The main condition associated with the
development of EUTI is the presence of gas-forming bacteria, of which the most
frequently detected is Escherichia coli. The most recent and largest pooled EUTI
analysis so far included 106 articles, 136 case reports, in which only 21 patients had
had EC associated with EUTI other than EC, most frequently EPN.> The aim of this
EUTI case report is to make a significant contribution to the knowledge of its
etiology, course, diagnostic methods, and treatment options.

Case Report
A 57-year-old female patient was admitted to the emergency department with
a 2-day history of hyperglycemia (>500 mg%), diffused abdominal pain dominant
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in the suprapubic region, and fever. The patient had
a history of multiple comorbidities, which included steroid
treatment-related diabetes and osteoporosis, chronic renal
disease, submicroscopic glomerulonephritis with progres-
sion to focal segmental glomerulosclerosis, ischemic heart
disease, gout, carotid atherosclerosis, and obesity. Her
vital signs were in the normal range: saturation 94-95%,
blood pressure 130/80 mmHg, heart rate 90/min, respira-
tion rate 16/min, Glasgow Coma Scale 15, and body
temperature of 36.6 °C. The only deviation in the physical
examination was generalized tenderness of the abdominal
cavity, which was dominant in the inferior part. No
abdominal guarding or rebound tenderness was observed.

Due to the extremely unfavorable laboratory test
results at admission (Table 1) and rapid worsening of the
patient’s general condition, an urgent computed tomogra-
phy (CT) scan of the chest, abdomen, and pelvis was
performed. It revealed the presence of gas bubbles in the
lumen of the bladder, the bladder wall, and in both pelvi-
calyceal systems. (Figures 1 and 2) The diagnosis of
bilateral EPN and EC was established, and the patient
was admitted to the Department of Urology. She was
started immediately on empirical broad-spectrum antibio-
tic therapy. The Single-J (SJ) 8Fr catheters were urgently
inserted into both the kidneys and an 18Fr Foley catheter
into the bladder, resulting in an outflow of purulent urine,
which was collected for culture. Due to septic shock and
acute renal failure, high doses of vasopressors were admi-
nistered and hemodialysis was performed twice. Due to
the treatment, the patient’s general condition improved,
inflammation decreased, kidney function improved, and
acid—base and electrolyte balance normalized, and so the
doses of vasopressors were reduced. Urine culture
revealed E. coli susceptible to all the antibiotics used—

Table | Patient Laboratory Test Results at Admission to the

antibiotic therapy was continued. On the 4th day of hospi-
talization, the patient was transferred to the nephrology
ward for further treatment. Vasopressors were discontin-
ued on the 14th day of hospitalization. Control CT scan of
the abdomen and pelvis was performed on the 27th day
which revealed complete regression of the imaging find-
ings of the disease. (Figures 3 and 4) The SJs and Foley
catheters were removed on the following day. The patient
was discharged in good general condition on the 29th day.

Discussion

The patient presented in this case report had several risk
factors of EUTI: female sex, age, diabetes, and immunosup-
pression (chronic treatment with high dosage of steroids). The
literature shows that women are two times more susceptible to
EUTI and 60-70% of EUTI patients had diabetes.' The
patient in this case report suffered from nephrotic syndrome
in the course of microscopic glomerulonephritis. Albumins
resulting from proteinuria by microscopic glomerulonephritis
can be the substrates for gas-forming bacteria.” The mortality
of ETUI has been reported to range around 7-25% depending
on the coexistence of EC and EPN.®’

The symptoms of EPN and EC are similar to those of
ordinary cystitis and pyelonephritis, and include dysuria,
fever/rigors, nausea, vomiting, abdominal pain, and flank
pain, but most often the disease takes a much more severe
course. EUTI may be asymptomatic or cause a sudden
septic shock, which was the case in our patient.

The most common pathogens detected in urine and
blood are E. coli and the second most common is

Klebsiella  pneumonia.®  Other  pathogens include
Pseudomonas aeruginosa, Proteus mirabilis, Candida
albicans and C. tropicalis, Aspergillus fumigatus,
Staphylococcus  aureus, Group D  Streptococcus,

Enterococcus faecalis, Enterobacter aerogenes, and

Clostridium perfringens, and CL. welchii.

Hospital The diagnosis of EUTI is most commonly based on
imaging. A plain radiograph shows an abnormal gas sha-
Test Result g. & p grap . & .
dow in the renal bed or/and curvilinear area of radiolu-
White blood count 85.72x10%9/L cency delineating the bladder wall with or without
H lobi 9.9g/dL . . .
emogionih N intraluminal air. Ultrasonography and CT of the abdomen
C-reactive protein 392mg/dL . Lo . K
Procalcitonin 1000ng/mL and pelvis can help in identifying the presence of gas in
Serum creatinine 5.Img/dL the bladder and renal parenchyma. CT is recommended
Serum urea 327.2mg/dL because it is the most accurate technique and provides
Serum potassium ion 7.4mmol/L additional information needed for differential diagnosis
Serum sodium ion 133mmol/L and planned surgical treatment.
INR 1.5 . . .
o o ) Conservative treatments and drainage of the urinary
Urinalysis Bacteriuria and pyuria . . .
tract and fluid reservoirs in the retroperitoneal space are
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Figure | The coronal non-contrast-enhanced computed tomography (CT) scan showing the presence of gas in pelvicalyceal systems of both kidneys (white arrows). CT

scans were taken at admission to the hospital.

Figure 2 The axial non-contrast-enhanced computed tomography scan showing the presence of gas in pelvicalyceal systems of both kidneys (white arrows) and gas foci in

the bladder wall. CT scans were taken at admission to the hospital.

the basis of the treatment of EPN and EC and are
associated with the lowest mortality (13.5%). These
treatments include broad-spectrum antibiotic therapy,
oxygen therapy, fluid and acid-base balance, use of

vasopressors in the case of septic shock, and initiation
of hemodialysis in the case of acute renal failure.
Antibiotic therapy and percutaneous drainage allowed
maintaining the function of the affected kidney in 70%
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Figure 3 The coronal non-contrast-enhanced computed tomography (CT) scan (The kidneys level) revealed complete regression of the imaging findings of the disease. CT

scans were taken on the 27th day of hospitalization.

Figure 4 The coronal non-contrast-enhanced computed tomography (CT) scan (The bladder level) revealed complete regression of the imaging findings of the disease. CT

scans were taken on the 27th day of hospitalization.

of the cases. Drainage should be performed until the
of EUTI

receded.® In the nonresponder group, surgical treatment

radiological features have completely

is indicated, which includes the removal of infected,
necrotic tissues and drainage of the retroperitoneal and

perivesical space in the classic way. If debridement is
not sufficient, partial cystectomy, or cystectomy and/or
nephrectomy might be required.” According to the meta-
analyses by Somani et al, surgical management was
essential in 13% of the patients.®
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Conclusion

Despite their severe course and serious prognosis, EC and
EPN can be effectively treated. EUTI is a group of rare
disorders, which makes it difficult to conduct a prospective
study with high-quality evidence. The publications in the
form of EUTI clinical cases collected over decades have
contributed to increasing the effectiveness of diagnostic
and therapeutic management strategies. Furthermore, they
have allowed formulating hypotheses about the etiology of
this disease. Thus, each described case of this rare disease
adds value to evidence-based medicine and improves
patients’ prognosis. We believe that, in this case, EUTI
was caused by the chain of events related to glomerulone-
phritis. Glomerulonephritis caused nephrotic syndrome,
which was treated with steroids. Steroids induced diabetes,
which with other risk factors contributed to EUTI.
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