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Abstract
Introduction:  Emphysematous pyelonephritis (EPN) is a rare, acute, severe infection of the renal
parenchyma and its surrounding tissues and is associated with a significant morbidity and mortality.
Underlying diabetes is the most commonly associated risk factor.
Observation:  We report on the presence of EPN (Grade 3a) in a patient with poorly controlled diabetes, who
presented in septic shock due to EPN. Although previous older treatment algorithms would proceed with
an immediate nephrectomy, based on her grade, she was successfully managed by incorporating the new
treatment ‘gold standard’: medical management with percutaneous drainage. A high index of suspicion is
required to detect and manage this life-threatening condition associated with diabetes, since the presenting
symptoms may be non-specific. The diagnosis, risk factors, and current management options of EPN are

expanded further.

 Surge
the C

I

E

© 2016 Pan African Urological
access article under 

∗ Corresponding author at: Division of Urology, Department of Surgery,

its Medical School, University of the Witwatersrand, 9th Floor, Room

S19, 07 York Road, Parktown, Private Bag X3, Johannesburg 2050, South
frica.
-mail address: aadam81@gmail.com (A. Adam).

Peer review under responsibility of Pan African Urological Surgeons’
ssociation.

t
a
e
f
s
a

ttp://dx.doi.org/10.1016/j.afju.2016.08.003
110-5704/© 2016 Pan African Urological Surgeons’ Association. Production an
Y-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
ons’ Association. Production and hosting by Elsevier B.V. This is an open
C BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

ntroduction

mphysematous pyelonephritis (EPN) is a potentially life-
hreatening, rare, acute severe infection of the renal parenchyma
nd its surrounding tissues. In the development of EPN, the pres-

nce of underlying diabetes is the most commonly associated risk
actor [1]. This infection, results in the presence of gas, due to necro-
is in the renal parenchyma, collecting system or peri-nephric tissue
nd is associated with a significant morbidity and mortality [2,3].
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Fig.  1  (A) Plain (erect) abdominal X-ray, revealing the underlying air-fluid level (arrows). (B) Contrasted CT scan of the abdomen (transverse
. (C) 
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view) showing the gas and fluid collection – typical findings in EPN
nephrostomy (PCD) tract. The access guide-wire is identified in the 

abdomen (transverse view) with the nephrostomy coil seen within the c

Case  report

A 44-year-old woman presented to the emergency department with
a 3-day history of right-sided flank pain. Examination revealed signs
of septic shock. A background history of insulin dependent diabetes,
with poor compliance was noted. A leukocytosis (20.60 ×  109/L),
elevated C-Reactive Protein (231 mg/L) and hyperglycaemia was
present. Plain abdominal X-ray (erect) films revealed an air fluid
level in the right upper quadrant (Fig. 1A, white arrows). A diagno-
sis of emphysematous pyelonephritis (grade 3A) was made on the
contrasted abdominal CT scan (Fig. 1B).

This was managed by ultrasound-guided percutaneous drainage
(PCD). During insertion of the pig-tail catheter (14 Fr), pus and
gas bubbles (Fig. 1C, white arrow) could be seen around the
dilating guide-wire (Fig. 1C, blue arrow). Blood, pus and urine cul-
tures revealed Escherichia  coli  sensitive to Cefuroxime/Ampicillin/
Ceftriaxone. Follow-up scan (3 days post-intervention) showed a
significant reduction in the collection (Fig. 1D).

The glycaemic control was optimised. She responded well to antibi-
otics and was discharged 12 days after her initial admission. At her
one year follow-up she still remains asymptomatic.
Discussion

EPN may occur in both, insulin-dependent or non-insulin-dependent
patients with diabetes, even in the absence of ureteric obstruction.

o

B
c

Gas bubbles (thick arrow) were visualised during the dilation of the
graph (thin arrow). (D) Post-intervention contrasted CT scan of the

tion.

atients without diabetes may also develop EPN, but the extent of
isease is more limited [4]. Females are at particular risk due to
heir propensity to developing urinary tract infections [1]. E.  coli  or
lebsiella  pneumoniae  infection in patients with diabetes mellitus
nd/or urinary tract obstruction are two key aetiological factors in
he development of EPN [5].

actors within the pathogenesis of EPN include; elevated glucose
issue levels, impaired vascular supply, the presence of gas-forming
rganisms, reduced immunity and urinary tract obstruction [1].

ith the glucose and lactate fermentation from gas producing Gram-
egative organisms, an elevated local tissue carbon dioxide and
ydrogen production results [1].

n confirming the diagnosis, there are no distinct pathognomonic
eatures, however; costovertebral angle tenderness, abdominal dis-
ension and tenderness, leukocytosis, hyperglycaemia, electrolyte
nd acid-base imbalance may be present [6].

adiological features on abdominal X-rays include; effacement of
psilateral psoas muscle image and ‘gas bubbles’ within the renal
arenchyma [6]. Details of the ultra-sound acoustic shadow may
elp discern EPN from an underlying calculus, since the posterior
coustic shadowing is ‘dirty’ in cases of EPN, and ‘clean’ in cases

f calculus [2].

ased on the extension and location of the gas formation, on
ontrasted CT scan, Huang and Tseng developed a classification
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Urol 2008;179:1844–9.
[10] Fatima R, Jha R, Muthukrishnan J, Gude D, Nath V, Shekhar S, et al.

Emphysematous pyelonephritis: a single center study. Indian J Nephrol
2013;23(2):119–24.
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rading from 1 to 4 [5]. Since renal dysfunction may be present
n diabetes, intravenous contrast must be administered with caution
6].

anagement of EPN consists mostly of resuscitation, and treatment
f shock, correction of electrolyte imbalance, glycemic regulation,
nd relief of any obstruction. Urine and blood cultures should be
btained and parenteral emperic broad-spectrum antibiotics should
e initiated. Specific antibiotic therapy should be tailored to culture
ensitivity results [6]. Since Gram-negative bacteria are commonly
solated in EPN, the initial antibiotics considered include, Amino-
ycosides, �-lactamase inhibitors, cephalosporins and quinolones
1].

CD is minimally invasive and allows for nephron-sparing (as
bserved in our index case) and simple pressure relief of the under-
ying gaseous collection. It also may result in an acceptable success
ate even within severe grades of EPN [5].

he PCD also relieves pressure on the underlying renal parenchymal
issue and may be flushed with anti-biotic solution if needed. The
CD stays in situ until imaging evidence has confirmed resolution
f the collection [1].

reteral stenting may not be used as sole therapy as they may
bstruct, or produce an anterograde cystitis and they do not ade-
uately access or drain the peri-nephric space [1,7].

T guided PCD insertion has a better success rate than ultra-sound
uided insertion, furthermore PCD has even proved successful in
he presence of loculations [1]. Chen et al., recommend the use of
t least a 14 Fr Malecot catheter, based on their experience of 25
atients reviewed over a decade [8].

oor prognostic factors in EPN associated with mortality, include;
hrombocytopenia, disturbance of consciousness, and signs of shock
as observed in our index case) [5].

CD failure is defined as progressive or persistent lesions post per-
utaneous drainage, that is also accompanied by an adverse clinical
icture [5].

ecent systematic reviews, have recognised the role of delayed
ephrectomy in EPN, however the evidence supports antibiotics
ith PCD as the new ‘gold standard’ in initial EPN man-

gement [9,10]. Furthermore, PCD with medical management
howed a lower mortality compared to emergency nephrectomy
9,10].

n conclusion, rather than emergency nephrectomy (depending
n the clinicopathological grade), PCD and medical management

as now become first line therapy in EPN [5,10]. As illus-
rated here, this new ‘gold standard’ should be advocated, where
ossible, as it may result in ‘saving the kidney’ while ‘saving
he life’!
A. Adam, K. Spencer
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