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Abstract

This is a case report of a 64-year-old man with Type 2 diabetes mellitus who was presented with symptoms of fever,
vomiting, and flank pain. The patient was diagnosed with Emphysematous pyelonephritis (EPN). Emphysematous
pyelonephritis is a serious, acute necrotizing renal parenchymal and perirenal infection with the formation of gas.
Uncontrolled diabetes mellitus, obstruction of the urinary tract are the main predisposing factors and Escherichia Coli
is the most frequent causative pathogen. Computed Tomography (CT) scan revealed well-defined emphysematous
right pyelonephritis, urethritis, and cystitis. Imaging revealed the presence of extensive gas in the renal parenchyma
prompting the use of broad-spectrum antibiotics and percutaneous drainage as a part of a conservative management
regimen. The patient made a full recovery and was discharged 15 days after admission.

J

Introduction

Emphysematous pyelonephritis (EPN) is an acute life-threatening
infection defined by the presence of gas in the renal system, most
commonly in the parenchyma but also in the perinephric tissues [1].
First described by Kelly and MacCullum in 1898, the majority of cases
(over 90%) are seen in diabetics; other risk factors include urinary tract
obstruction, neurogenic bladder, alcoholism, and anatomic deformity

(2].

Escherichia coli is the most common causal pathogen isolated in
urine or pus culture in approximately 70% of reported cases along
with other microorganisms like Klebsiella, Clostridium, Candida,
Aspergillus, Cryptococcus and Amoeba [3]. Antibiotics with a broad
spectrum of coverage should be used aggressively. Early intervention
with nephrectomy was also considered a need with developments in
interventional radiology and the introduction of stronger antibiotics;
nephrectomy is reserved for patients who do not respond to conservative
therapy [4]. Usual presentation of emphysematous pyelonephritis is
similar to those of pyelonephritis, including fever, chills and loin pain
[5]. Although renal, perirenal gas can be detected on a conventional
KUB film or with ultrasonography; the CT scan is the preferred method
for diagnosis and staging. It also aids in the diagnosis of urinary tract
obstructions and stones [6].

The presented case is a classic case of emphysematous pyelonephritis
with diabetes mellitus that necessitated strong antibiotic therapy and
care.

Case presentation

A 64 year old male patient was admitted in the Nephrology
department with complaints of right loin and flank pain for a week.
Associated symptoms include fever, vomiting and strangury along with
pneumaturia. Patient was a known case of diabetic for the past ten years
and was on treatment with oral anti diabetics. On admission he was
well oriented. On general examination the patient was febrile (Temp
100.2F), Blood Pressure 140/90 mmHg, PR- 78/min, RR: 24/min and
SPO2 96% in RA. Basic investigation on admission revealed high blood
sugar levels (RBS 399 mg/dl, HbA1C 12.1%), WBC 24.27(Polymorphs
87%, Lymphocytes 6% and Monocytes 7%). Patient was moderately
hyponatremic with Na level 120 mmol/L. Urinalysis revealed traces
of protein, Glucose +++, Ketones++. Presence of bacteria was evident
in urine. Creatinine was 1.40 mg/dl and liver parameters were
unremarkable.

Considering a diagnosis of complicated UTI, the patient was
started on Inj. Meropenem 1gm TID till blood cultures were obtained.
Electrolyte imbalance and hyperglycemia levels were also corrected at
the same time. An USG of the abdomen (Figure 1) revealed air pocket
in the right renal fossa as well as urinary bladder and right kidney was
not clearly delineated. Thus the patient was provisionally diagnosed
as Emphysematous right pyelonephritis with cystitis. To confirm
the diagnosis and to rule out the obstruction a non- contrast CT was
done (Figure 2) which confirmed extensive gas formation in renal
parenchyma, collecting system, uterine wall and periureteric region,
perirenal spaces, anterior para renal space, around hepatic flexure up to
right subphrenic region. Gas formation was also noted in right postero
lateral wall and in nondependent portion of the urinary bladder which

Figure 1: USG abdomen reveals air pockets in the renal right fossa.
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Figure 2: Abdominal CT KUB scan shows extensive gas formation in parenchyma,
collecting system and periureteric region.

Figure 3: KUB abdomen reveals the presence of extensive gas followed by right
DJ Stenting.

confirmed the diagnosis as Emphysematous right pyelonephritis,
urethritis and cystitis.

Gram staining of the urine revealed the presence of Gram
negative bacilli and blood culture was obtained which confirmed the
offensive organism as extended spectrum Beta Lactamase (ESBL)
Escherichia coli which was sensitive to meropenem which was
continued. During the course of therapy urologists were consulted for
PCN procedure which was done uneventfully followed by later Right
DJ stenting (Figure 3).

Clinically, the patient began to improve , his sugar levels were
brought under control (RBS 132 mg/dl) and his sodium levels improved
from 120 mmol/L to 133 mmol/L. WBC counts were drastically
improved from 24.27/mm?® to 10.43/mm®and creatinine value reduced
to 1.04 mg/dl from 1.4 mg/dlL

The patient was discharged under stable conditions after 15 days
of intravenous Meropenem. He was stepped down to oral antibiotic
for 10 days with instructions to return to the nephrology outpatient
department for follow-up. Patient visited the OP as advised after a week
and was clinically improved and recovered with a serum creatinine of

1.07 mg/dl. The patient remained asymptomatic all along.

Discussion

Emphysematous pyelonephritis is a rare upper urinary tract
necrotizing illness. Mortality rates have been reported to be as high as
40-50%. EPN with EC (emphysematous cystitis) is a rare variant of
EPN([7].

Haung et al. adopted a modified staging system, based on CT
findings, as four classes correlated with severity

- Class 1: Gas presence in the collecting system only
(emphysematous pyelitis)

-> Class 2: Gas presence in the renal parenchyma without extension
to the extra renal area

-> Class 3A: Gas and or abscess presence in the perinephric space
-> Class 3B: Gas or abscess presence in the pararenal area; and
- Class 4: Bilateral EPN of any class or EPN in a solitary kidney [8].

Predisposing factors include diabetics, presence of glucose-
fermenting bacteria, impaired vascular supply with poor kidney
perfusion, and impaired immunity. In non-diabetic patients obstruction
of the urinary tract is the underlying factor [4]. Factors which are
related to high mortality are systolic blood pressure <90 mmHg,
altered mental status, increase in serum creatinine, thrombocytopenia,
bilateral disease. In more severe conditions, an acute renal failure or a
septic shock can occur [2].

Confirmation of the diagnosis is by radiologic study. Plain
X-ray abdomen can be more specific than sonography in detecting
air in the renal collecting system but both have limitations because
of superimposition of gas from the bowel or retro peritoneum.
CT abdomen is a more specific and sensitive tool, and has been
recommended as the most useful diagnostic modality of choice [4].

As evidence based approach, according to an investigation
conducted by Jeng-Jong Huang and Chin-Chung Tseng, it is revealed
that for localized EPN (class 1 and 2); PCD combined with antibiotic
treatment can provide a good outcome [9].

The mainstay of treatment depends on clinical scenario and
aforementioned classification. It includes intravenous antibiotics
according to local clinical approach and usually double ] stent
insertion, percutenous drainage or even nephrectomy [5]. According
to a case report by Stuart Deoraj, Fady Zakharious, on Emphysematous
pyelonephritis: outcomes of conservative management and
literature review, it concluded that a conservative management with
6 weeks of meropenem resulted in complete clinical and biochemical
resolution of symptoms with no further relapses [10].

Our patient management strategy was similar and based on the
results of the lab investigation and reports. The patient was started on
Inj Meropenem on an empirical basis and then continued based on
the culture results. Percutaneous drainage and right DJ stenting was
performed .This strategy is associated with a lower mortality than
medical management or emergency nephrectomy. Delayed elective
nephrectomy may be eventually required in some patients. The
advantages of percutaneous drainage include increased patient stability
for subsequent reversal of some of the underlying contributory factors [3].

Conclusion

EPN is a rare necrotizing infection that is associated with a
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significant mortality and morbidity. The development of EPN is aided
by uncontrolled diabetes, anatomical abnormalities and urinary tract
blockage. CT scan is the modality of choice in the diagnosis. The
mortality rate is reported to be 13.5% for emphysematous pyelonephritis
[5]. which can be controlled with the aggressive use of appropriate
antibiotics and minimal invasive techniques. Our case study clearly
shows that in patients with severe infection and comorbities, clinical
suspicion, early diagnosis and Intensive antimicrobial therapy along
with early intervention will significantly improve the clinical result.
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