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Emphysematous pyelonephritis with pleuro-pulmonary and 
bladder involvement in a 30 year old diabetic woman: A case 
of successful medical management
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Introduction

Emphysematous Pyelonephritis (EPN) is a rare, severe, nec-
rotizing renal parenchymal infection that is characterized by the 
production of intraparenchymal gas [1]. The combined occur-
rence of EPN with emphysematous cystitis and pleural effusion 
with atelectasis is uncommon.

Case

We report the case of a 33 year old woman who has a past 
history of type 1 diabetes mellitus. She was on insulin and had 
been non-compliant to treatment resulting in chronic hypergly-
cemia and recent glycated hemoglobin of 12.4%. She presented 
with a 3 weeks history of intermittent generalized abdominal 
pain and low grade fever. The pain was maximal at the left flank, 
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gnawing in character, radiating towards the groin, initially mild 
but became severe by the second week of illness to an inten-
sity of about 8/10. This was associated with nausea, vomiting, 
severe generalized weakness. Diuresis was conserved but urine 
was cloudy. There was pain during micturition, urinary frequen-
cy and urgency. On physical examination she was fully conscious 
and alert but looked very ill and was lethargic. Her vital signs 
were as follows: temperature 38.3oC, Blood pressure 98/75 
mmHg, pulse 98 bpm, respiratory rate 26 cpm. Her abdomen 
was distended with a bulge at the left flank. The left kidney was 
palpable and very tender. Her urine was cloudy with a column 
of pus forming after standing for few hours.

Renal ultrasound findings showed an enlarged left kidney of 
170 mm in length, with a heterogeneous area of 68 mm at the 
upper pole containing multiple air bubbles and a hypoechoic 
collection. The right kidney measured 112 cm in length and had 
a normal parenchymal appearance. Computerized Tomography 
(CT) imaging of the abdomen showed an enlarged left kidney 
with several collections at the upper and middle poles, the larg-
est being 60 mm wide and containing an air-fluid level. Renal 
secretion and excretion of contrast was symmetrical and within 
normal limits. There was an air fluid level in the urinary blad-
der and air bubbles within the bladder wall and at the bladder 
neck. The lower chest showed basal lung ground-glass opacity 
with a sub-pleural band of atelectasis and bilateral pleural effu-
sion. Laboratory investigations at diagnosis are shown in Table 
1 below.

Her findings were compatible with emphysematous pyelo-
nephritis of the left kidney, emphysematous cystitis and bilat-
eral pleural effusion with a sub-pleural band of left lung basal 
atelectasis. She was hospitalized and treated with parenteral 
antibiotics consisting of Gentamycin for 5 days; plus Ceftriaxone 
and Metronidazole for 14 days each, followed by oral antibio-

Table 1: Laboratory investigations at diagnosis.

Laboratory test Results

Urine culture Proteus mirabilis

Leucocytes 3+

Nitrites (+)

Proteins 1+

Dipstix Glucose 3+

Urine analysis Blood 3+

S.G: 1.020

pH: 6

Culture Proteus spp

Serum Creatinine 0.8 mg/dl

Urea 45 mg/dl

Random Blood Sugar 345 mg/dl

Full blood Count White cell count 10600 cells/mm3

Neutrophils 8900 cells/mm3

Lymphocytes 1200 cells/mm3

Hemoglobin 9.2 g/dL

Platelet count 310000 cells/mm3

C reactive protein 192 mg/dl

HIV Rapid Diagnostic test negative

Figure 1: CT Scan of 30 year old diabetic with sepsis showing em-
physematous pylenephritis of the left kidney. Observe the grossly. 

Figure 2: CT Scan of 30 year old diabetic with sepsis showing 
a) Emphysematous cystitis. Observe the air-fluid level within the 
urinary bladder (arrow). 
b) Bilateral pleural effusion (crosses) with left basal atelectasis (ar-
row).
c) Arrows from top to bottom: emphysematous pyelonephrtitis, 
and emphysematous cystitis.

therapy with Cefixim for 10 days. She also received IV fluids, 
parenteral Tramadol and Paracetamol and was placed on insu-
lin. Progress was marked by complete regression of presenting 
signs and symptoms by the 2nd week of treatment, and normal-
ization of laboratory markers of sepsis. Radiologic follow-up was 
done with ultrasound and showed normal sized kidneys by the 
4th week but with the left kidney still presenting few gas bub-
bles. She continued with Levofloxacin for 10 days and remained 
asymptomatic until the 10th week when all radiologic lesions 
were shown to have disappeared. Renal function remained nor-
mal throughout her illness. One year later a repeat CT scan was 
done confirming absence of intra-parenchymal gas, and showed 
markedly enlarged right kidney (131 mm) while the left kidney 
length was (105 mm). Both kidneys had normal contrast uptake 
and excretion on CT scan. Renal function at 1 year was normal 
(Creatinine: 1.0 mg/dl) and dipstix was negative for proteinuria. 

Discussion

Diabetes mellitus is the single most common factor asso-
ciated with EPN, as up to 95% of patients with EPN have un-
derlying uncontrolled diabetes mellitus [2,3]. The second most 
common risk factor is the female sex with reports of female 
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Figure 3: (a,b,c): 1 year follow-up CT Scan of 30 year old diabetic 
after medical treatment for emphysematous pyelonephritis and 
cystitis, showing complete resorption of intraparenchymal gas. 
Also observe enlarged right kidney.

predominance of 3:1 and up to 14:1 [2,4,5]. The hyperglycemic 
environment in known to inhibit leucocyte function thereby 
impairing response to infections [2,6] and in females, a higher 
incidence of asymptomatic bacteriuria of up to 26% compared 
to 6% in non-diabetic females [7] further increases the risk of 
pyelonephritis. Proteus mirabilis alongside Escherichia coli and 
Klebsiella pneumonia are among pathogens known to cause 
mixed acid fermentation, a process postulated to explain gas 
formation consisting mainly of H2 and C02 within infected re-
nal tissue [8,9]. The association of emphysematous cystitis and 
EPN, although uncommon, is known [10] and a similar case of 
bilateral pleural effusion with band atelectasis of the left lung 
base has also been reported [9]. Concomitant involvement of 
the kidney and bladder may be explained by ascending or de-
scending infection and extension of infection from EPN to the 
adjacent subcutaneous tissue in the abdomen or chest has 
been proposed [11]. Treatment options of EPN include Medical 
Management (MM) alone, Percutaneous Drainage (PCD) plus 
MM, MM plus emergency nephrectomy and MM plus PCD plus 
emergency nephrectomy [12]. Whereas medical management 
alone has mortality rate of about 50%, MM plus PCD lowers 
mortality to 13.5% [12] and some authors recommend PCD as 
the most appropriate management strategy for most patients 
and CT-guided PCD as the modality of choice [1,2]. For logistic 
and socioeconomic reasons our patient had access to MM only 
and radiologic follow-up was done with ultrasound. Conserva-
tive management however, is increasingly being employed with 
good results [3,13,14] as our case illustrates. Unilateral nephro-
megaly has been associated with several factors including kid-
ney scarring in children following a first episode of urinary tract 
infection and compensatory hypertrophy from contralateral 
renal disease [15-17]. Our patient developed unilateral nephro-
megaly following a severe urinary tract infection and although 
her serum creatinine levels remained normal throughout the 
infectious episode, the extent of left kidney involvement by the 
EPN suggests some level of renal parenchymal destruction. Par-
tial parenchymal destruction with normal serum creatinine is 
not unusual as remnant nephrons are able to adapt to main-
tain normal serum creatinine levels even when as much as one 
whole kidney is rendered non- functional by disease or removal, 
these apparent normal serum creatinine levels however, being 
a poor predictors of GFR [18-21]. Overt structural changes on 
the other hand may take time to install and the gross asymme-
try in the kidney sizes in our patient may reflect changes whose 

induction started one year earlier during the PRN episode. Long 
term monitoring will be required to track function and further 
structural changes to the kidneys as the case may be.

Conclusion

Emphysematous pyelonephritis with concomitant emphyse-
matous cystitis, bilateral pleural effusion and atelectasis is rare. 
CT is diagnostic of emphysematous disease as it shows presence 
of air in the renal parenchyma and the urinary bladder. Prompt 
medical management helps to reduce morbidity and mortality.
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