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Emphysematous pyelonephritis (EPN) is a rare and ominous necrotizing kidney infection mainly 
involving diabetic patients. While prompt medical therapy with antibiotic and percutaneous 
catheter drainage is mainstay of management, nephrectomy should remain for unresponsiveness 
situations with poor prognostic factors. We introduced the clinical course of an old male presented 
with bilateral EPN which was successfully treated without nephrectomy regardless of various risk 
factors such as thrombocytopenia, impaired consciousness, and acute renal failure.

ABSTRACT

Implication for health policy/practice/research/medical education:
We treated a severe case of bilateral emphysematous pyelonephritis with circulatory/liver failure by intensive medical management including 
proper antibiotic therapy and percutaneous catheter drainage, rapid control of hyperglycemia, volume repletion, and treatment of renal 
failure complications with a full recovery and good outcome. Therefore, nephrectomy should be maintained for the failure of conservative 
management.
Please cite this paper as: Yahyazadeh SR, Soleymanian T. Successful non-surgical management of bilateral emphysematous pyelonephritis 
despite adverse prognostic factors; report of a case and review of the literature. J Nephropathol. 2020;9(3):e29. DOI: 10.34172/jnp.2020.29.

Introduction
Emphysematous pyelonephritis (EPN) is a life-threatening 
kidney and perinephric tissue infection, usually involving 
diabetic patients (1,2). Patients with EPN are typically 
septic with circulatory and liver failure (3). Ten percent 
of cases tend to be bilateral (3,4). Immediate treatment 
with antibiotic plus percutaneous catheter drainage/
nephrectomy is highly recommended concerning high 
mortality of this ominous condition (5-7). With prompt 
diagnosis by CT scanning and robust antibiotic therapy 
along with catheter drainage, not only the need for urgent 
nephrectomy has been precluded or at least postponed but 
also the patients’ survival has also been becoming more 
desirable (8,9). 

Here we report a case of bilateral EPN with adverse 

prognostic factors which successfully were handled by a 
non-surgical approach. 

Case Presentation
A 70-year-old male with type II diabetes and hypertension 
for 7 years was presented to emergency department with 
complaints of fever, abdominal pain, nausea, vomiting, 
urinary symptoms and oliguria. His past-medical history 
was only positive for dental surgery 1.5 years before this 
admission. He claimed that his previous kidney function 
had been normal and he had no cardiovascular disease or 
diabetic retinopathy. Habitual history was negative. He 
was on glibenclamide, losartan, aspirin and atorvastatin. 

On physical examination, he was ill, agitated and 
confused. His blood pressure was 98/65 mm Hg, with 
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respiratory rate of 26/min, pulse rate of 97/min, and 
oral temperature of 37.9°C. He was pale and icteric. 
Heart sounds were normal but scanty fine rales were 
heard on bases of the lungs. Bilateral costovertebral 
angle tenderness was detected. Abdominal examination 
appeared unremarkable. Peripheral pulses were symmetric 
but weak and distal lower extremities were cold. There 
was no neurologic problem or localizing manifestation. 
Initial laboratory work comprised complete blood count 
with leukocyte count of 14 200/μL and 88% neutrophils, 
hemoglobin of 11.5 g/dL (MCV; 90.7 fl, reticulocyte 
count; 1.5%), and platelet count of 82,000/μL, kidney 
function tests with blood urea nitrogen of 82.6 mg/dL 
and serum creatinine of 7.69 mg/dL; blood glucose of 576 
mg/dL, ESR of 78 mm/h and CRP of 98 mg/l, blood 
chemistry of Na; 135 meq/L, K; 4.53 meq/L, HCO3; 
16.3 meq/L, calcium: 7.7 mg/dL, phosphorus; 8.3 mg/
dL, magnesium; 2.2 mg/dL, uric acid; 8.7 mg/dL, serum 
albumin; 2.54 g/dL, AST; 42 IU/L, ALT; 32 IU/L, 
alkaline phosphatase; 514 IU/L, total bilirubin; 16 mg/
dL, direct bilirubin; 9.1 mg/dL, PTT; 25.7 seconds, PT; 
13.4 sec, and INR; 1. 

Urinalysis revealed a specific gravity of 1010, protein; 
3+, glucose; 2+, ketone; negative, RBC; many, WBC; 
many, bacteria; many, since no cast was seen. Viral 
markers were negative. D-Dimer and FDP were 1574 
ng/mL (negative< 255) and > 20 mcg/mL (negative <5), 
respectively. Electrocardiogram showed sinus tachycardia 
and there was mild congestion and pleural effusion on 
chest X-ray.

Report of abdominopelvic ultrasound was as follows: 
intrahepatic ducts were mildly prominent since common 
bile duct diameter was 10 mm. Gall bladder was 
edematous and its diameter was 95 × 30 mm filled with 
mild sludge. Bilateral enlarged edematous kidneys were 
detected. An abdominal computed tomography (CT) 
scan revealed diffusely enlarged kidneys with perinephric 
edema, extensive gas bubbles in left kidney (with extension 

to cortex, pyelocalyceal system and left ureter) and in 
right kidney. Additionally, gas bubbles were noted in left 
retroperitoneal and left para psoas spaces, along with deep 
gluteal and left upper thigh soft tissues (Figure 1A).

A diagnosis of bilateral EPN with circulatory/renal/
liver compromise caused by sepsis was made. Thus, 
supportive care with oxygen, intravenous fluids, insulin 
infusion, and empirical broad spectrum antibiotic therapy 
by meropenem and vancomycin was instituted. Because 
of confusion and oliguria with no response to IV fluid 
therapy, hemodialysis was commenced. On consultation 
with urologists, percutaneous catheter drainage for the left 
kidney was inserted (Figure 1B). Urine and blood culture 
were positive for Escherichia coli and sensitive to penems 
and amikacin, therefore, vancomycin was discontinued. 
Because of encouraging response to medical management, 
the need for surgery was not suggested.

The patient had a remarkable recovery over the 
next three to four weeks. Follow up CT-scan revealed 
incredible improvement with marked decrease of gas 
bubbles within the kidneys and para-nephric spaces, and 
decrease in kidneys’ edema (Figure 1C). After 36 days of 
hospitalization, the patient was discharged while kidney 
function was being recovered and he became dialysis free 
(Table 1). He had no fever with negative urine and blood 
culture. One month after discharge, his serum creatinine 
was 1.7 mg/dL. After two years, he is healthy and his serum 
creatinine is 1.4 mg/dL with a good glycemic control on 
oral hypoglycemic agents. 

Discussion
EPN is a necrotizing and gas-forming kidney infection 
which mainly involving diabetic middle and old ages 
of particularly women patients (10, 11). It is usually 
severe and life-threatening and has high mortality 
rate particularly in the absence of prompt appropriate 
antibiotic therapy and pertinent intervention (11, 12). 
The enteric gram-negative bacilli such as Escherichia 

Figure 1. (A) CT scan of abdomen at admission revealing diffusely enlarged kidneys with perinephric edema, extensive gas bubbles in 
kidneys (most severe in left), and in left retroperitoneal, para psoas, deep gluteal and upper thigh soft tissues; (B) Percutaneous catheter 
drainage in left kidney on second day; (c) CT scan after 4 weeks revealing remarkable improvement of EPN.
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coli (>60%), Klebsiella pneumonia (>20%), and Proteus 
account for most of the reported cases (13). Diabetes 
mellitus – which is involved in more than 80% of patients 
– and urinary tract obstruction are the major risk factors 
for EPN (13,14). Pathogenesis of EPN appears to be 
connected to growing of facultative anaerobic bacteria 
in a hypoxic and hyperglycemic tissue associated with 
a compromised immune response (13). Most patients 
are critically ill and presenting with fever, chills, nausea, 
vomiting, flank or abdominal pain, while circulatory/liver 
may compromise by sepsis. Acute renal failure requiring 
dialysis is a common complication of EPN in patients with 
bilateral infection or unilateral involvement in a single 
functioning kidney (12). Treatment of EPN has been 
evolving from an aggressive intervention of nephrectomy 
or open drainage to a more conservative approach with 
percutaneous catheter drainage of purulent substance and 
gas along with appropriate systemic antibiotic therapy 
(13,15,16). Mortality rate of conservative management 
has been reported to be half of the emergent nephrectomy 
(13% versus 25%) (16). 

Classification of EPN based on CT-scan findings 
could help in appraising prognosis and proper treatment. 
Four classifications have been defined in which class I is 
associated with gas in the collecting system only; class II is 
linked to gas in the renal parenchyma without extension 
to the extra-renal space; class III is related to extension of 
gas or abscess to the perinephric space (class IIIA) or the 
pararenal space (class IIIB). Accordingly, in class IV, there 
is bilateral EPN or a solitary functioning kidney with 
EPN. Class III and IV have particularly been associated 
with adverse outcomes (13). Additionally, presence of 
renal parenchymal necrosis has been involved in a more 

fulminant course and higher death (17). Patients with 
class III or IV EPN and two or more risk factors of renal 
impairment, thrombocytopenia, altered mental status, 
and shock have unfavorable outcome (13,18,19). Based 
on clinical data, patients with EPN should primarily be 
treated by proper parenteral antibiotic plus percutaneous 
catheter drainage, and in case of unresponsiveness to 
percutaneous catheter drainage, nephrectomy is indicated. 
Nephrectomy should be considered earlier in class III 
EPN patients with two or more risk factors. Bilateral 
drainage along with antibiotic therapy is recommended 
in patients with bilateral kidney involvement (class IV), 
while nephrectomy is the last resort to preserve renal 
function (13,14).

Conclusion
In summary, as reported by others, we treated a severe case 
of bilateral EPN with circulatory/liver failure by intensive 
medical management including proper antibiotic therapy 
and percutaneous catheter drainage, rapid control of 
hyperglycemia, volume repletion, and treatment of 
renal failure complications with a full recovery and good 
outcome. Therefore, nephrectomy should be maintained 
for the failure of conservative management.
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