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Nephrolithotomy
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Abstract

Emphysematous pyelonephritis (EPN) has a high rate of mortality 
due to sepsis as a complication of EPN, and majority of patients have 
a good outcome with a minimally invasive approach such as medi-
cal management by antibiotics and supportive care. Studies show that 
early nephrectomy should be reserved for those who do not respond to 
initial conservative management once the patient is stabilized. Deci-
sions of management should take into account the patient’s current re-
nal function which can be determined by looking at serum creatinine 
level or eGFR as to whether nephrectomy, percutaneous drainage or 
antibiotics would be most appropriate bearing in mind that a minimal 
approach of antibiotics alone has a higher risk of mortality compared 
with additional percutaneous drainage of abscess or nephrectomy. Al-
though regarding this case, the patient had a background of congenital 
renal disease namely her medullary sponge kidney in addition to the 
formation of matrix stone which increased the severity of her already 
class IV EPN, conventional treatment via antibiotics was unsuccessful 
and so was nephrostomy drainage. Therefore unconventional method 
of percutaneous nephrolithotomy (PCNL) was adopted to treat her 
bilateral disease and this was successful as evident on the scans.

Keywords: Emphysematous pyelonephritis; Percutaneous nephroli-
thotomy; Nephrectomy

Introduction

Emphysematous pyelonephritis (EPN) is an acute severe ne-
crotizing infection of renal parenchyma and surrounding tis-
sues that leads to gas in the parenchyma, collecting system or 
perinephric tissue, a life-threatening condition with a mortality 
rate of 13.5% [1]. Incidence is highest in those between 40 
and 50 years of age with the female/male ratio of 6:1 [2, 3]. 

There is speculation that this is due to an association between 
EPN and urinary tract obstruction which accounts for 25-40% 
of cases [1]. The most common cause is the Gram-negative 
organism, Escherichia coli (70-80%) which produces anerobic 
metabolites lactate and glucose leading to carbon dioxide and 
hydrogen accumulation within the parenchyma [1, 4].

Risk factors for developing EPN include female sex, 
drug abuse, alcohol, neurogenic bladder and anatomical vari-
ations [3, 5, 6]. However the most significant risk factor is 
uncontrolled diabetes mellitus. The pathophysiology of this 
is thought to be caused by high level of glucose in the tissue 
as well as impaired blood supply to the kidney, both conse-
quences of poorly controlled diabetes which facilitates anero-
bic metabolism required to develop EPN [1]. In this respect, 
this patient had a high number of risk factors being female, 
an insulin-dependent diabetic as well as her congenital renal 
disease.

EPN can be classified according to the location of gas 
within the renal system and extent of the disease using IVU or 
plain abdominal radiograph and diagnosis can be confirmed by 
ultrasound or CT scan. Huang and Tseng classify EPN into the 
following categories [2]: 1) gas in collecting system only; 2) 
gas in renal parenchyma without extension to extrarenal space; 
3) extension of gas or abscess to perinephric space; extension 
of gas or abscess to pararenal space; 4) solitary kidney or bi-
lateral disease.

Patients commonly present with dysuria, fever, rigors, 
flank pain, nausea and vomiting, all of which are symptoms 
consistent with pyelonephritis [4]. However more specifically 
to EPN, they may also present with leucocytosis, acute kidney 
injury, hematuria as well as heavy proteinuria [1]. This is a 
severe condition which can lead to death via sepsis; therefore 
it is important that there is appropriate initial management of 
these patients.

With regards to treatment, there are the options of medi-
cal management by giving antibiotics initially empirical anti-
biotics until urine culture reports are available, percutaneous 
drainage, nephrectomy whether it is emergency or delayed, or 
a combination of these methods can be initiated [6-8].

Case Report

A 43-year-old lady with background of insulin-dependent dia-
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betes mellitus and medullary sponge kidney was referred with 
EPN, mild acute kidney injury and visible hematuria. She had 
had previous admissions for which she had been treated suc-
cessfully with intravenous antibiotics.

On presentation, there was air in the bladder and urinary 
tract, namely the cortex and renal pelvis bilaterally, as well as 
stones in the collecting duct of the kidney and hydronephro-
sis. Initially she was completely asymptomatic and retrograde 
ureteropyelography demonstrated chronic EPN with capacious 
pelvicalyceal systems bilaterally. This was confirmed by CT 
scans showing extensive gas present in the collecting systems 
with inspissated debris particularly in the collecting system as 
well as calculi (Fig. 1). The ureters were tortuous, gas-filled 
and dilated with debris within the urine in the bladder as well 
as large quantities of gas in the bladder itself.

Air in the kidney or bladder is most commonly secondary 
to instrumentation, formation of fistulae or presence of gas-
producing bacteria, all of which were not found in this patient. 
In light of the patient’s acute kidney injury confirmed by her 
worsened renal function and sepsis, in addition to the matrix 

stones evident on scan causing multiple filling defects in the 
pelvic calyces and her worsening hydronephrosis with gas in 
the collecting system, nephrostomies were inserted to drain 
the kidneys bilaterally. Follow-up scans to review the need for 
ongoing drainage showed a heterogenous display in the lower 
pole and ureter bilaterally and uteroscopy was unsuccessful in 
relieving the obstruction. Microbiological analysis of the con-
gealed material found in the kidney showed growth of Esche-
ria coli and Brevibacterium species.

Since ureteroscopy was not successful, percutaneous 
nephrolithotomy (PCNL) although not conventionally used 
to treat EPN was attempted to clear the renal system, despite 
this usually was the method of treatment for large renal stones. 
The procedure was successful and follow-up interval CT KUB 
scans showed reduction in air compared to previous scans 
(Fig. 2).

There was no recurrence of matrix stones in the renal 
pelvices; she is clinically well but continues to have loin pain 
chronic in nature thought to be attributable to her bilateral 
medullary calcification in both kidneys secondary to her con-

Figure 1. CT scans of EPN. Air evident in bladder and kidneys bilaterally before PCNL. 

Figure 2. CT KUB after PCNL: reduction in air in kidneys. No matrix stones evident. 



Articles © The authors   |   Journal compilation © World J Nephrol Urol and Elmer Press Inc™   |   www.wjnu.elmerpress.com 153

Lam et al World J Nephrol Urol. 2014;3(4):151-153

genital medullary sponge kidney diagnosis.

Discussion

Several clinical findings are associated with poor outcome and 
higher mortality rate which includes thrombocytopenia, sys-
tolic pressure lower than 90 mm Hg, an altered level of con-
sciousness, high level of serum creatinine and bilateral disease 
[5]. Initial prioritization should be to stabilize patients through 
providing oxygen and intravenous fluids for basic resuscita-
tion in addition to correcting acid base imbalance and antibi-
otic coverage [1].

The difficulty lies in deciding the appropriate management 
of EPN for each patient since whereas previously there was 
a tendency to perform early nephrectomy, there is suggestion 
that percutaneous drainage may produce a better outcome. Re-
search conducted by Yamaskai et al suggested that treatment 
could be determined by the extent of the disease. For example 
class I and II EPN had the best prognosis since the disease was 
limited and therefore could be resolved with medical manage-
ment by antibiotics and percutaneous drainage or removal of 
urinary obstruction if present [3, 5]. This is reiterated by Ub-
hee et al who suggested that percutaneous drainage should be 
applied if the gas was localized and there remained functioning 
renal tissue [1]. This is because emphasis should be resolution 
of EPN but also to preserve any functional renal tissue rather 
than the prophylactic previously preferred method of early ne-
phrectomy. It is for this reason that percutaneous drainage is 
preferred since it helps preserve function of the affected kid-
ney and the drainage tube can remain in situ until follow-up 
CT scan shows resolution [1, 8]. However non-responders may 
still require nephrectomy.

Patients with class III and IV disease which was exten-
sive because the disease would have extended beyond the renal 
capsule or was bilateral then management similar to that of 
class I and II could be applied or the patient should undergo 
early nephrectomy [3, 5]. Other research suggested that early 
nephrectomy can also be used if there is no clinical progres-
sion or deterioration despite increased drain application since 
renal tissue would be unlikely to be salvage in these cases 
[4]. However Kapoor’s study which although only involved 
a small cohort of 39 patients, showed that early nephrectomy 

led to a higher mortality rate than those that had percutane-
ous drainage with the latter group also having a higher rate of 
renal salvage [4]. Nevertheless studies show that those with 
extensive disease should be treated according to number of 
risk factors on clinical finding such as thrombocytopenia and 
altered consciousness with those with more than two risk fac-
tors undergoing nephrectomy whereas those with fewer having 
the same treatment as class I and II EPN with percutaneous 
drainage having the added benefit of drainage of pus and relief 
of gas pressure within the renal circulation [5].
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