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Infections remain a major cause of 
morbidity and mortality in patients 
with diabetes in developing coun-

tries (1). Many infections are more 
common in patients with diabetes, 
and some occur almost exclusively in 
these patients. Emphysematous py-
elonephritis (EPN) is an uncommon 
infection of the kidney characterized 
by production of gas within the renal 
parenchyma, collecting system, or 
perinephric tissue. Mostly confined to 
patients with diabetes (>90% of all 
cases occur in patients with diabetes), 
this life-threatening infection carries 
a mortality rate as high as 80% (2,3).

The first case of EPN was reported 
by Kelly and MacCullum in 1898 (4). 
The term "emphysematous pyelone-
phritis" was recommended by Schultz 
and Klorfein (5) because of its 
emphasis on the relationship between 
the gas formation and the nature of 
the infectious process.

Bilateral EPN (10%) is a rare phe-
nomenon (6). The management of 
EPN has traditionally been aggres-
sive, and nephrectomy is considered 
the treatment of choice (7). Such an 
approach in bilateral EPN would 
entail life long renal replacement 
therapy. Successful nonsurgical man-
agement of bilateral EPN has been 
previously reported (8). This article 
describes two additional cases in 
which bilateral EPN was successfully 
managed medically. 

Presentation 1
M.K. was a 20-year-old woman who 
had had type 1 diabetes for 12 years, 

complicated by azotemic nephropa-
thy, peripheral neuropathy, and non-
proliferative diabetic retinopathy. 
She had been contracting recurrent 
urinary tract infections for the past 2 
years and presented with a high-grade 
fever (temperature 102ºF), bilateral 
flank pain, and repeated vomiting for 
1 week. Oral ciprofloxacin prescribed 
by her general practitioner had pro-
vided no relief.

Clinical examination revealed a 
distressed, apparently ill patient with 
tachycardia, tachypnea, pallor, dehy-
dration, hypotension (blood pressure 
90/60 mmHg), and tender renal 
angles. The patient’s kidneys were 
not palpable. Laboratory investiga-
tions revealed anemia, neutrophilic 
leukocytosis, azotemia, and heavy 
pyuria (Table 1). She had mild dia-
betic ketoacidosis (DKA; blood 
glucose 637 mg/dL, serum pH 7.30, 
HCO3 12.7 mEq/L, and moderate 

Department of Endocrinology, Sher-i-
Kashmir Institute of Medical Sciences, 
Srinagar, Kashmir, India 

Corresponding author: Raiz A. Misgar, 
drreyaz07@rediffmail.com

DOI: 10.2337/diaclin.33.2.76

©2015 by the American Diabetes Association. 
Readers may use this article as long as the work  
is properly cited, the use is educational and not  
for profit, and the work is not altered. See http:// 
creativecommons.org/licenses/by-nc-nd/3.0 
for details.

Successful Medical Management of Severe 
Bilateral Emphysematous Pyelonephritis: 
Case Studies
Raiz A. Misgar, Arshad I. Wani, Mir I. Bashir, Nazir Ahmad Pala, Idrees Mubarik, Muzamil Lateef, and 
Bashir A. Laway

■ FIGURE 1. Noncontrast computed 
tomography of patient M.K.’s abdomen 
on day 1 revealed diffusely enlarged kid-
neys and extensive gas in the kidneys 
bilaterally, indicative of bilateral EPN 
(class 4 EPN). 
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ketonuria). Her A1C was 10.2%. A 
noncontrast computed tomography 
(NCCT) of the abdomen performed 
on day 1 revealed bilateral EPN (class 
4 EPN) (Figure 1). Escherichia coli 
sensitive to imipenem and levofloxa-
cin was grown from her urine.

Treatment of DKA with intra-
venous fluids, insulin infusion, and 
parenteral antimicrobial treatment 
with imipenem and levofloxacin her-
alded clinical improvement, marked 
by subsidence of fever, vomiting, 
and abdominal pain, from day 3. 
Ultrasonography of the abdomen per-
formed on day 14 revealed minimal 
air foci in the kidneys. Continued 
antibiotic treatment during the next 2 
weeks led to complete clinical defer-
vescence. An NCCT of the abdomen 
obtained 4 weeks after initiation of 
treatment revealed complete resolu-
tion of EPN (Figure 2).

Presentation 2
C.B., a 56-year-old woman with type 

2 diabetes diagnosed at the age of 36 
years and complicated by azotemic 
nephropathy, peripheral neuropathy, 
and nonproliferative diabetic retinop-
athy presented with high-grade fever 
(temperature 103ºF), chills, dysuria, 
and recurrent emesis of 10 days’ du-
ration. Oral antibiotic treatment for 5 
days before presentation had afforded 
no relief.

On clinical examination, she 
appeared ill, with tachycardia, dehy-
dration, fever, and tender renal angles. 
Her admission blood glucose was 710 
mg/dL, and her A1C was 7.3%. She 
had neutrophilic leukocytosis, throm-
bocytopenia, azotemia, normal serum 
pH and electrolytes, no ketonuria, 
and full-field leucocyturia (Table 1). 
Her urine grew E. coli. Computed 
tomography revealed bilateral EPN 
(Figure 3).

She was managed with f luid 
resuscitation, insulin infusion, and 
intravenous antibiotics (imipenem 
and amikacin). Clinical defervescence 
began after 4–5 days of treatment 
and culminated in complete recovery 
during the next 2 weeks. An NCCT 
of the abdomen obtained 6 weeks 
after treatment revealed complete 
resolution of EPN (Figure 4).

Questions
1. When should EPN be suspected 

in a patient with diabetes?
2. Is medical management alone 

sufficient for bilateral EPN?
3. What factors predict survival in 

patients with EPN?

Commentary 
The possibility of EPN should always 
be considered in patients with diabe-
tes who present with even seemingly 
routine, uncomplicated pyelonephri-
tis. It becomes a serious consideration 
when fever continues after 3–4 days 

TABLE 1. Laboratory Parameters

Parameter
Case 1 Case 2

Day 1 Day 4 Day 14 Day 21 Day 1 Day 4 Day 14 Day 21

Hemoglobin (g/dL) 8.3 8.9 9.3 10.7 9.0 9.3 10 11.2

Total leukocyte 
count (mm3)

10,730 10,430 9,200 8 ,160 16,200 13,500 12,300 7,600

Platelet count (mm3) 160 ,000 170,000 190,000 371,000 33,000 38,000 140,000 381,000

Creatinine (mg/dL) 4.7 4.2 3.6 2.1 3.0 3.0 2.6 2.0

Glucose (mg/dL) 637 234 170 130 710 298 193 145

Serum pH 7.30 7.36 7.38 7. 42 7.35 7.39 7.39 7.4

HCO3
– (mEq/L) 12.7 15.3 20.2 22.2 17 19 20 23.5

Urine pus cells Full field Full field 20–25 5–6 Full field 40–46 10–15 2–3

■ FIGURE 2. Disappearance of gas in 
M.K.’s kidneys 4 weeks after initiation 
of treatment.

■ FIGURE 3. Noncontrast computed 
tomography of patient C.B.’s abdomen 
on day 1 revealed diffusely enlarged kid-
neys and extensive gas in the kidneys 
bilaterally, indicative of bilateral EPN 
(class 4 EPN).

■ FIGURE 4. Disappearance of gas in 
C.B.’s kidneys 6 weeks after initiation 
of treatment.
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of treatment of what is thought to 
be uncomplicated pyelonephritis. In 
such cases, an early NCCT scan can 
reveal the diagnosis, reduce delays in 
treatment, and limit morbidity and 
mortality.

Factors that may be involved in 
the pathogenesis of EPN include high 
blood glucose, glucose-fermenting 
bacteria (gas-forming coli-form 
bacteria), impaired vascular sup-
ply with decreased tissue perfusion, 
and impaired immune response (9). 
The most common causative bacte-
rial pathogens are E. coli (68%) and 
Klebsiella pneumonae (29%) (10). 
Other organisms include Proteus 
mirabilis, Pseudomonas, Enterobacter, 
Candida, and, rarely, Clostridia 
species. The classification scheme 
proposed by Huang and Tseng (11) 
is based on NCCT appearance: class 
1, gas in the collecting system; class 
2, gas in renal parenchyma without 
extension into extra renal space; class 
3A, extension of gas to perinephric 
space; class 3B, extension of gas to 
perinephric space; and class 4, bilat-
eral EPN or single-kidney EPN. Both 
of the cases described here involved 
class 4 EPN.

Traditionally, early nephrectomy 
has been considered the treatment of 
choice (7). This approach in bilateral 
disease will leave the patient with a 
lifelong need for renal replacement 
therapy. With the availability of 
better imaging modalities, potent 
antibiotics, and image-guided drain-
age, an initial conservative approach 
is appealing (8). In 1996, Chen 
et al. (12) reported that antibiotic 
therapy combined with computed 
tomography–guided percutaneous 
drainage was an acceptable alternative 
to nephrectomy. In this study, most 
patients received medical and percu-
taneous therapy. Only two patients 
required further nephrectomy.

To the best of our knowledge, 
only 14 cases in the literature describe 
bilateral EPN treated by medi-
cal therapy alone. The first case of 
bilateral EPN managed by medical 
treatment was reported by Naggapan 

and Kletchko (13). Another such case 
recently was reported from our insti-
tution (14). Individual cases have been 
described in which a conservative 
approach involving good glycemic 
control, potent antibiotic coverage, 
and supportive treatment has been 
found successful (15–17). The two 
cases described here were managed 
with prompt imaging, rapid glycemic 
control, and potent antibiotics.

Certain factors have been asso-
ciated with high mortality in EPN. 
Wan and Rullard (18) reported that 
thrombocytopenia, azotemia, and 
high urinary red blood cell counts 
are predictors of poor outcome in 
EPN. The severity of hematuria in 
patients with EPN probably reflects 
the degree of necrosis resulting from 
the infectious process and the pres-
ence of renal vein thrombosis. Altered 
consciousness, hypotension, severe 
proteinuria, and extension of infec-
tion to the perinephric space have 
also been associated with poor prog-
nosis (11).

Thrombocytopenia, acute renal 
function impairment, altered con-
sciousness, and shock can be the 
initial presentations of EPN, espe-
cially in severe cases. Clinicians 
should pay attention to these poor 
prognostic factors because patients 
exhibiting them may need more 
aggressive treatment and close mon-
itoring. Despite having two factors 
each associated with adverse outcome 
(hypotension and azotemia in Case 
1 and azotemia and thrombocytope-
nia in Case 2), both of the patients 
described here responded promptly 
and completely to early and aggres-
sive medical treatment. 

Clinical Pearls 
•	 A poor response to antibiotic 

therapy in patients with diabetes 
thought to have uncomplicated 
pyelonephritis should raise the 
possibility of this life-threatening 
infection. In such cases, an early 
NCCT scan will clinch the diag-
nosis and help in planning the 
treatment. 

•	 Early, aggressive medical treat-
ment in the form of rapid control 
of blood glucose, administration 
of potent antibiotics, and provi-
sion of supportive treatment may 
avoid nephrectomy, and, in the 
case of bilateral disease, the need 
for lifelong renal replacement 
therapy.

•	 Thrombocytopenia, azotemia, 
high urinary red blood cell 
counts, altered consciousness, 
hypotension, severe proteinuria, 
and extension of infection to the 
perinephric space are predictors of 
poor outcome in EPN.
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