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Case Report

A Case Report of Emphysematous Pyelonephritis as a First Presentation of

Diabetes Mellitus

Amal Ali Nasr ', Ashraf Gaber Kishk 1’*, Ehab Makram Sadek ', Socrates Mathew Parayil ?

IMedical Department, Amiri Hospital, Kuwait City, Kuwait
Histopathology Department, Amiri Hospital, Kuwait City, Kuwait

*Corresponding Author: Ashraf Gaber Kishk, Medical Department, Amiri Hospital, Kuwait City, Kuwait. Tel[Fax: +96-597310234, E-mail: akishko@hotmail.com

Received: January 21, 2013; Accepted: April 7, 2013

the first time associated with EPN.

Keywords: Pyelonephritis; Diabetes Mellitus; Nephrectomy

Emphysematous Pyelonephritis (EPN) is an acute suppurative Infection of the kidney. It is an uncommon infection, occurs mostly in
patients with diabetes and a predilection for females. It has a high fatality rate; therefore, aggressive medical, early intervention or surgical
approach is recommended. We present here a woman with no previous medical history presented with uncontrolled hyperglycemia for

1. Introduction

EPN is a severe necrotizing infection of the kidney and
its surroundings. The first case was described in 1898 by
Kelly and MacCullum (1). Most of the cases are reported
in diabetics, about 90% reported according to different
series; obstructive uropathy is the other contributing fac-
tor in other cases. It is mostly unilateral but in 10% is bi-
lateral. Patients are usually critically ill, with a high mor-
tality rate ranging from 69% to 18% depending on various
elements that would be discussed later (2). Computed to-
mography (CT) remains the optimal diagnostic radiolog-
ical investigation. Escherichia coli is the most common
causative pathogen isolated on urine or pus culture in
nearly 70% of the reported cases (3). Aggressive treatment
with broad spectrum antibiotics is recommended. Early
interference with nephrectomy was almost a manda-
tory approach. This trend has changed in recent studies
because of advances in interventional radiology and ad-
vent of stronger antibiotics, reserving nephrectomy for
patients who do not respond to conservative measures.
The case presented is a classical scenario of the clinical
presentation with more than two risk factors which re-
quired early nephrectomy.

2. Case Report

A 42-year-old Indian female was admitted with clinical
picture of acute pyelonephritis. She had a 7 day history
of fever, left loin pain and vomiting. She had no previous

significant history. Physical examination revealed a sick
patient with high fever and tender left loin. Basic inves-
tigations on admission reported high blood sugar (36
mmol/L) with HbAic of 16.7%. Urine routine and micros-
copy showed excess WBC but negative results for ketones.
She had acute renal failure (s.urea: 11.9 mmol/L, Creati-
nine 243 umol/L). Arterial blood gas revealed normal pH
with normal oxygen saturation. CBC (complete blood
count) showed leukocytosis (17 x 10°/L) with dominant
polymorphs, normal hemoglobin, and thrombocytope-
nia (92 x10°/L).

She had slightly impaired liver function tests with nor-
mal bilirubin, high alkaline phosphatase of 331 IU/L, and
normal coagulation profile. Chest X-ray showed minimal
left pleural effusion. Plain KUB revealed no significant
abnormality. Urgent ultrasound reported normal right
kidney but left kidney was not visualized because of a lot
of gases.

She was diagnosed as acute pyelonephritis with sepsis
and uncontrolled hyperglycemia. She was started em-
pirically on cefotaxime and amikacin injection, placed
on intravenous fluids and insulin infusion pump. After
24 hours blood and urine cultures reported growth of re-
sistant E coli (ESBL positive). Antibiotics were changed to
meropenem injection.

Despite full supportive measures, she continued to
be ill, highly febrile, with further deterioration of renal
functions, and persistent leukocytosis with thrombocy-
topenia.

Implication for health policy/practice/research/medical education:

EPN is a rare infection with a high mortality rate if not approached aggressively. An early suspicion of EPN should be raised when a poor response to
antibiotic therapy is noted in a patient with diabetes thought to have uncomplicated pyelonephritis. Early imaging studies should be performed, and
surgery pursued early in patients who are at high risk of mortality.
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Plain CT-abdomen was performed after 72 hours. It re-
ported mild left pleural effusion with enlarged left kid-
ney heterogeneous with multiple areas of air density and
thickened Gerotas fascia with perinephric fat stranding.
A picture of left-sided emphysematous nephritis. The
right kidney had normal findings (Figures 1and 2).
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Figure 1. CT Features of Left Sided Emphysematous Pyelonephritis (Coro-
nal Cut)
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Figure 2. CT Features of Left Sided Emphysematous Pyelonephritis (Axial
Cut)

Based on the clinical picture and the radiological find-
ings the urology team was involved and she was sched-
uled for urgent nephrectomy which was performed after
96 hours of admission. She had severely edematous peri-
nephric space. The removed kidney was gangrenous, and
a drain was left which was removed after 12 days. The his-
topathology of the removed kidney showed features of
acute pyelonephritis with extensive patchy areas of sup-
purative inflammation and necrosis (Figure 3), also glom-
eruli showed diffuse increase in mesangial matrix with
thickened capillary walls, and a nodule (Kimmelstiel-
Wilson lesion) of diabetic glomerulosclerosis (Figure 4).

She had an uneventful recovery, required 5 days in ICU,
recovering gradually. She received meropenem for 21
days. Renal and liver function tests and CBC normalized.

Blood sugar became normal with small dose of metfor-
min. She was discharged with an excellent prognosis.

Figure 3. The Histopathology of the Removed Kidney Showed Features of
Acute Pyelonephritis With Extensive Patchy Areas of Suppurative Inflam-
mation and Necrosis With Adjacent Renal Tissue Displaying Intratubular
and Interstitial Inflammatory Cells Including Neutrophilic Infiltrates
(H&E Stain,10X Magnification)
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Figure 4. The Histopathology of the Glomeruli Showing Diffuse Increase
in Mesangial Matrix With Thickened Capillary Walls and a Nodule (Kim-
melstiel-Wilson Lesion) of Diabetic Glomerulosclerosis (H&E stain, 40X
Magnification)

3. Discussion

EPN is a uniformly fatal illness if left untreated. Patients
who are treated medically have a higher mortality rate
than those treated surgically, 70% vs. 30%. Most cases are
associated with uncontrolled diabetes mellitus, around
90% in different series, obstructive uropathy is the other
predisposing factor (1, 2). The most common causative
organisms are Escherichia coli, Klebsiella pneumoniae,
proteus mirabilis, and pseudomonas aeruginosa (3-5).
EPN predisposing factors in diabetics include uncon-
trolled hyperglycemia, presence of glucose- fermenting
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bacteria, impaired vascular supply with poor kidney per-
fusion, and impaired immunity. In nondiabetic patients
obstruction of the urinary tract is the underlying factor
(1, 6). Clinical manifestations are similar to patients pre-
senting as acute pyelonephritis but usually not respond-
ing to medical treatment. Confirmation of the diagnosis
is by radiologic study. Plain X-ray abdomen can be more
specific than sonography in detecting air in the renal col-
lecting system but both have series limitations because
of superimposition of gas from the bowel or retroperito-
nium. CT abdomen is a more specific and sensitive tool,
and has been recommended as the most useful diagnos-
tic modality. Radionuclide imaging is the most specific
and sensitive modality for assessing differential function
when nephrectomy is decided (1, 4, 5). Several patterns
have been described as CT findings including streaky,
streaky and mottled, and streaky and bubbly. Gas can
extend into perinephric area, renal vein or inferior vena
cava (5). Two distinct types of EPN had been described.
Type 1 characterized by renal parenchymal necrosis with
absence of fluid content or presence of a streaky /mottled
gas pattern. It has a fulminant course and mortality rate
of 18%. Type 2 is characterized by presence of renal or peri-
renal fluid accompanied by bubbly gas pattern or gas in
the collecting system (1, 4, 7). Haung et al. adopted a mod-
ified staging system, based on CT findings, as four classes
correlated with severity (5).

In a meta-analysis of seven cohort studies, including 175
patients, risk factors for mortality were analyzed. Overall
mortality rate was 25 % (range from 11% - 42%).

Risk factors associated with higher mortality were as
follows: conservative treatment, bilateral EPN, type one
EPN, thrombocytopenia, and systolic blood pressure
less than 90 mmHg, serum creatinine greater than 230
umol/L (2.5mg/dL) and disturbed consciousness. There
was no association with diabetes mellitus (7). These risk
factors should be taken into consideration when decid-
ing on treatment approach.

Treatment should be aggressive, starts with vigorous
fluid resuscitation, antibiotic therapy, and control of
blood sugar and electrolytes. Before the advent of inter-
ventional radiology, early surgery and nephrectomy was
a mandatory procedure (1). Medical treatment was re-
served for patients when surgery is contraindicated. Re-
cent several reports have published several cases where
percutaneous drainage resulted in successful outcome
but in carefully selected patients (2, 4, 6, 8, 9). Aggressive
early surgical approach remains the gold standard in pa-
tients with risk factors.

The case reported here demonstrates multiple risk fac-
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tors associated with high mortality if medical conserva-
tive approach was adopted, including high serum cre-
atinine, thrombocytopenia and type 1 EPN. EPN is a rare
infection with a high mortality rate if not approached
aggressively. An early suspicion of EPN should be raised
when a poor response to antibiotic therapy is noted in a
patient with diabetes thought to have uncomplicated py-
elonephritis. Early imaging studies should be performed,
and surgery pursued early in patients who are at high
risk of mortality.

Acknowledgments

There is no acknowledgment.

Authors’ Contribution

All the authors have contributed towards preparation
of this manuscript.

Financial Disclosure

None of the authors have any conflict of interest to dis-
close.

Funding/Support
No funding.

References

1. Tang HJ, Li CM, Yen MY, Chen YS, Wann SR, Lin HH, et al. Clinical
characteristics of emphysematous pyelonephritis. ] Microbiol
Immunol Infect. 2001;34(2):125-30.

2. Flores G, Nellen H, Magana F, Calleja J. Acute bilateral emphyse-
matous pyelonephritis successfully managed by medical thera-
py alone: A case report and review of the literature. BMC nephrol.
2002;3(1):4.

3. Ubee SS, McGlynn L, Fordham M. Emphysematous pyelonephri-
tis. BJU Int. 2011;107(9):1474-8.

4. Chan P-H, Kho VK-S, Lai S-K, Yang C-H, Chang H-C, Chiu B, et al.
Treatment of Emphysematous Pyelonephritis with Broad-spec-
trum Antibacterials and Percutaneous Renal Drainage: An Analy-
sis of 10 Patients. Journal of the Chinese Medical Association : JCMA.
2005;68(1):29-32.

5. Huang J], Tseng CC. Emphysematous pyelonephritis: clinicora-
diological classification, management, prognosis, and patho-
genesis. Arch Intern Med. 2000;160(6):797-805.

6.  Asgari SA. Successful medical treatment of emphysematous py-
elonephritis. 2004.

7. Falagas ME, Alexiou VG, Giannopoulou KP, Siempos II. Risk fac-
tors for mortality in patients with emphysematous pyelonephri-
tis: a meta-analysis. ] Urol. 2007;178(3 Pt 1):880-5.

8. Karasavidou L, Nikolaou S, Archontakis S, Papatheodorou G,
Koroneos V, Drakoulis C. Nonsurgical treatment of bilateral
emphysematous pyelonephritis in a diabetic patient. ] Nephrol.
2006;19(5):664-7.

9. Oh YK, Choi YH, Sung CK, Lim CS. Emphysematous pyelonephri-
tis treated with percutaneous catheter drainage and antibiotics.
Nephrol Dial Transplant. 2006;21(11):3331-2.



