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Outcome of conservative and minimally invasive
management in emphysematous pyelonephritis
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Abstract

Context: Developing countries.

Introduction: Emphysematous pyelonephritis (EPN) is a urologic emergency characterized by acute
necrotizing infection with the presence of gas in the kidney, perinephric space, and/or urinary collecting
system.

Materials and Methods: It is a retrospective study of inpatients at the Department of Urology, RG Kar Medical
College and Hospital, Kolkata, which includes twenty patients diagnosed as EPN between September of
2018 and May of 2020.

Results: Patients were classified as per computed tomography (CT) severity grading proposed by Huang
and Tseng. In our study, medical management with antibiotics was effective in 10% of patients. Twenty
percent of patients were treated with medical management and internal ureteral stenting. Fifty percent of
the patients were treated with medical management and percutaneous nephrostomy (PCN). Ten percent
needed PCN drainage in addition to Double J (DJ) stenting. Ten percent needed percutaneous drainage of
perinephric abscess along with PCN. Ten percent of patients were treated with open drainage in addition
to DJ stenting and percutaneous drainage of perinephric collection as they failed to respond to minimally
invasive intervention alone, with repeat ultrasonography showing persistent collection. There was no
mortality in the group.

Conclusion: EPN patients are mostly moribund with multiple comorbidities. It is vital to comprehend
the management with a prompt CT imaging. Proactive hemodynamic stabilization, antimicrobial therapy,
complementing it with D] stenting and/or PCN in cases not responding to antibiotics alone, can treat most
of the patients with this pathology.
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INTRODUCTION with the presence of gas in the renal parenchyma,

pelvicalyceal system, and perinephric space. It is caused by

Emphysematous pyelonephritis (EPN) is a urologic  gas-forming uropathogens. It is common in patients with
emergency characterized by acute necrotizing infection
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diabetes, urolithiasis, urinary tract obstruction, and renal
insufficiency. It is postulated that high tissue glucose levels
provide an appropriate environment for the gas-forming
bacteria such as Escherichia coli. The overall mortality
rate has been reported to be between 20% and 80%.*”!
Most experts advocate an aggressive and interventionist
approach. Howevet, a positive outcome with conservative
management has also been reported.>

MATERIALS AND METHODS

It is a retrospective study done at a tertiary care referral
urological center in Eastern India in the Department
of Urology, from September 2018 to May 2020. This
study includes twenty patients diagnosed as EPN on
computed tomography (CT) of the whole abdomen.
Patients suspected clinically of EPN were subjected to CT
with/without contrast depending on the renal functional
status. The following patient-related factors were astutely
studied: demography, symptoms, duration of disease,
comorbidities with duration, site of involvement, serum
creatinine, altered sensorium, and features of shock as
well as past and treatment history. Charlson Co-morbidity
Index (CCI), which calculates estimated 10-year survival
with comorbidities, was calculated for every patient.”
They were investigated with complete blood counts, urine
analysis and culture sensitivity, renal parameters, serum
electrolyte levels, and imaging such as plain abdominal
roentgenograms, ultrasonography (USG) of the abdomen,
and CT findings with CT severity grading, presence of
calculi with obstruction, perinephric or paranephric abscess,
and presence of gas in the collecting system [Figure 1].
Treatment-related factors such as medical or surgical
management, duration of antibiotics, duration of hospital
stay, subsequent management for renal calculi, and
nephrectomy were also studied. A few patients responded
solely to antibiotics, whereas others underwent Double
J (DJ) stenting and percutaneous nephrostomy (PCN).
EPN was graded as per CT severity proposed by Huang
et al® Patients were categorized based on Kidney Disease:
Improving Global Outcomes guidelines and the estimated
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glomerular filtration rate was calculated using Modification
of Diet in Renal Disease formula.

RESULTS

In this study, the mean age was 51.2 years with male-to-female
ratio of 1:4 (4:16). The median duration of symptoms was
16.5 days (range: 9-60 days). Fever and flank pain were seen
in 90% (18 out of 20) of patients, vomiting in 80% (16) of
patients, and hematuria in 30% (6) of patients. Eighty
percent (16 out of 20) of patients had tachycardia, 40%
(8 out of 20) of patients had hypotension (defined as systolic
blood pressure <90 mmHg), 50% (10 out of 20) renal angle
tenderness, and 20% (4 out of 20) palpable kidney.

Most of the patients (16 out of 20; 80%) were in the age
group of 31-60 years. Comorbidities were observed in
substantial number of participants. Ninety percent (18
out of 20) of patients were diabetic, 77.8% (14 out of 18)
of whom were females. All male patients were diabetic.
Fifty percent (10 out of 20) of patients were hypertensive,
20% (4) had ischemic heart disease, and 30% (6) had chronic
obstructive airway disease. Two patients had a history of
intermittent claudication in the calf muscles. None of
the patients gave a history of any urinary tract surgery or
instrumentation in the recent past. Female patients overall
had a lower Charlson Comorbidity Index score (better
life expectancy). Two male patients had CCI of 5 (21%
estimated 10-year survival), and the other two had CCI of
6 (2% estimated 10 years survival) [Table 1].

Sixty percent of patients had left-sided involvement. There
were no participants with bilateral renal involvement.
Imaging demonstrated renal calculi in 50% (10 out of 20) of
patients with pararenal or perinephric abscess in 80% (16 out
of 20) of patients. As per Huang and Tseng classification,
20% (4 out of 20) of patients were categorized as Class
2 EPN and 50% (10 out of 20) of patients as class 3B
EPN. Eight out of these class 3B EPN were females.
The other 30% of patients were categorized as class 3A
EPN [Table 2].

ORAL & WY

Figure 1: Emphysematous pyelonephritis. (a) Gas in the left renal parenchyma (Grade 2 Emphysematous pyelonephritis). (b) Gas in the left
pelvicalyceal system, perinephric space with abscess and renal calculi (Class 3A Emphysematous pyelonephritis). (c) Extensive gas and abscess

in the right pararenal space (Grade 3B)
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Atpresentation, 12 patients had eGFR <60 ml/min/1.73 m*
out of which two patients had eGFR <30 ml/min/1.73 m*.
Dyselectrolytemia was seen in 50% (10 out of 20) of patients.
All the 18 diabetic patients had a random blood sugar level
of more than 180 mg/dl at presentation. Eighty percent
of patients were anemic (hemoglobin level in males <12
g/dl and females <11 g/dl). Leukocytosis (total leukocyte
count >11000 cumm) was present in 50% of the patients.
None of the patients had thrombocytopenia. Elevated
erythrocyte sedimentation rate was seen in all patients.

Urine culture was sterile in 40% of the participants,
probably due to prior antibiotic intake prescribed by
general practitioners. . co/i was isolated from the urine
samples of 50% of patients and proteus species in the
remaining 10%. Meropenem was sensitive in all the cases,
followed by amikacin in 50% of patients. All the patients
in the study were started on injectable antibiotics. In
addition, correction of hydration and respiratory status
with dyselectrolytemia was given priority.

Twenty-four minimally invasive and two open procedures
were undertaken in 18 participants. DJ stenting was carried
out as the primary minimally invasive measure in 40% of
patients (Class 3B EPN — 4; Class 3A EPN — 2, and Class 2
EPN — 2). PCN was carried out as the primary minimally
invasive measure in 50% of patients (Class 3A EPN - 4;
Class 3B EPN - 6). Those belonging to Class 2 EPN and
Class 3A EPN needed no further intervention. Out of the
remaining four patients (both class 3B EPN), two underwent
percutaneous drainage initially for perinephric abscess and
later open surgical drainage. The other two patients had to
undergo PCN in addition to previously placed DJ stent.

Table 1: Classification of patients with emphysematous
pyelonephritis based on Charlson Comorbidity Index (n=20)

CCl Males, n (%) Females, n (%) Total
0 0 2 (12.5) 2
1 0 0 0
2 0 6 (37.5) 6
3 0 2 (12.5) 2
4 0 2 (12.5) 2
5 2 (50) 4 (25) 6
6 2 (50) 0 2

CCI: Charlson Comorbidity Index

Four out of six patients of Class 3B EPN also recovered
with PCN alone with the remaining two patients undergoing
subsequent percutaneous drainage of perinephric
abscess [Figure 2]. None of the patients had to undergo
an emergent nephrectomy. Urine culture was repeated
5 days after initiation of treatment, and the patients were
advised oral antibiotics according to the culture sensitivity
report on discharge.

The median duration of hospital stay was 10.5 days
(range: 6—25 days). All the patients were managed in general
ward. The median duration of stay for males was 17.5 days
and for females was 10.5 days. Median duration of hospital
stay for Class 2 EPN was 6.5 days, for Class 3A EPN was
10 days, and for class 3B EPN was 14 days.

There was no mortality in the group. The patients were
followed up 14 days after discharge. Patients were asked
to repeat USG, renal function tests, and urine culture
after 4 weeks to look for anatomical, physiological, and
microbiological status of the urinary system.

All the patients remained symptom free during the
follow-up period. Out of ten patients with renal calculi
with obstructive uropathy, eight patients underwent
percutaneous nephrolithotomy after 3 months. The
incidence of renal calculi in patients with ureteropelvic
junction obstruction is nearly 20%. In our study,
10% (2) of patients underwent open pyelolithotomy with
dismembered pyeloplasty for secondary ureteropelvic
junction obstruction. Two patients underwent elective
open simple nephrectomy after 3 months for nonfunctional
kidney and refractory flank pain. They were diabetic and
belonged to Class 3A EPN.

DISCUSSION

EPN (also called pneumonephritis and Renal Emphysema)
is a rare clinical entity. Itis a urologic emergency associated
with acute necrotizing parenchymal and perinephric
infection. The first case of pneumaturia was reported in
1671. In 1898, Kelly and MacCullum reported the first
gas-forming renal infection. In 1962, Schultz and Klorfein
termed it as EPN."!

Table 2: Computed tomography severity grading of emphysematous pyelonephritis as proposed by Huang and Tseng (n=20)

Class of EPN Grade description Males, n (%) Females, n (%) Total (%)
1 Gas confined to collecting system 0 0 0

2 Gas confined to renal parenchyma alone 0 4 (25) 4 (20)
3A Perinephric extension of gas or abscess 2 (50) 4 (25) 6 (30)
3B Extension of gas beyond Gerota fascia 2 (50) 8 (50) 10 (50)
4 Bilateral EPN or EPN in solitary kidney 0 0 0
EPN: Emphysematous pyelonephritis
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E. coli (82%) and Klebsiella species (12%) are the most
common organisms.!'""! We isolated E. co/z in 50% of our
patients. Other organisms responsible are Pseudomonas
aeruginosa, bactericides, Aerobacter aerogenes, Proteus mirabilis,
Candida albicans, Cryptococcus neoformans, Klebsiella pnenmonia,
Aspergillus fumigatus, Clostridinm septicum, and Entamoeba
histolytica. 1t is a polymicrobial infection in 10% of the
cases. The exact pathogenesis is poorly understood.
EPN is common in patients with uncontrolled diabetes
with high level of glycosylated hemoglobin, renal stones,
renal failure, immunosuppression, obstructed upper tract,
and polycystic kidney disease. Fermentation of glucose
produces nitrogen (60%), hydrogen (15%), carbon
dioxide (5%), and oxygen (8%). Concomitant diabetic
microangiopathy slows the transit of catabolic products
causing gas accumulation. In our study, 90% of the patients
were diabetic. In a similar study, by Karthikeyan ¢# 2/, DM
was seen in 84.8%.1""l Ninety-three percent of patients in
Aswathaman e/ /. study were diabetic."?

Ratio of male:female in our study was 1:4. In a similar
study by Karthikeyan ¢ @/, male: female ratio was 1:1.4.'"
Urinary tract obstruction has been reported to cause EPN in

Figure 2: Two pigtail drains. One drain placed at the right pelvicalyceal
system (percutaneous nephrostomy) and the other drain in the
perinephric space to drain perinephric abscess

Table 3: Management of the patients in the study group

25%—40% of patents.”’ In our study, 50% of the patients
had renal calculi with obstructive uropathy. Maximum patients
in our study presented with fever (90%), flank pain (90%),
tachycardia (80%), and hypotension (40%). In the study by
Karthikeyan e 4/, the most common presentation was fever
in 74.2% of patients, flank pain in 68.2%, 30.3% of patients
had tachycardia, and 9.1% had hypotension.!'"

In a contemporary study, medical management alone
resulted in 50% mortality. Twenty-five cases underwent
medical management with subsequent emergency
nephrectomy, 13.5% were treated with medical management
and percutancous drainage, and 6.6% cases were managed
with antibiotics and elective nephrectomy.' In our
study, medical management with antibiotics was effective
in 10% of patients. Twenty percent of patients were
treated with medical management and internal ureteral
stenting, Fifty percent of the patients were treated with
medical management and PCN. Ten percent needed PCN
drainage in addition to DJ stenting, Ten percent needed
percutaneous drainage of perinephric abscess along with
PCN. Ten percent of patients were treated with open
drainage in addition to DJ stenting and percutaneous
drainage of perinephric collection as they failed to respond
to minimally invasive intervention alone with repeat USG
showing persistent collections [Table 3].

We had no mortality in our study. Karthikeyan ¢# 4/ in a
similar study noted mortality of 3% only."'! Conservative
treatment was identified to have an odds ratio of 2.85 for
mortality."”! In our study, the median delay in presentation to
our center was 16.5 days. In a similar study by Aswathaman
¢t al., delay in presentation beyond 15 days contributed
to 80% mortality.'! With the integration of advanced
imaging technology, interventional radiology, goal-directed
correction of fluid, acid balance, dyselectrolytemia, and
antimicrobial therapy, better patient outcome is evident.

Initial Subsequent Additional management Males, n (%) Females, n (%) EPN class Total, n (%)

treatment management

Antibiotics None None 0 2 (12.5) 2 2 (10)

Antibiotics D) stenting None 0 2 (12.5) 2 2 (10)

Antibiotics D) stenting None 2 (50) 0 3A 2 (10)

Antibiotics Percutaneous None 0 4 (25) 3A 4 (20)
nephrostomy drainage

Antibiotics Percutaneous None 0 4 (25) 3B 4 (20)
nephrostomy drainage

Antibiotics DJ stenting Percutaneous nephrostomy drainage 0 2 (12.5) 3B 2 (10)

Antibiotics Percutaneous Percutaneous drainage of perinephric 0 2 (12.5) 3B 2 (10)
nephrostomy drainage collection

Antibiotics DJ stenting Percutaneous drainage of perinephric 2 (50) 0 3B 2 (10)

collection And* Open surgical
drainage of perinephric collection

*Patient failed to respond to percutaneous drainage alone with repeat USG showing persistent perinephric/paranephric collection. Emergent
management undertaken in the study group. DJ: Double J, EPN: Emphysematous pyelonephritis, USG: Ultrasonography
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In a similar study, third-generation cephalosporins were
recommended as the initial drug in their patients with EPN
and carbapenem in patients with prior hospitalization or
antibiotic use."! In our study, patients wetre mainly treated
with carbapenem and amikacin (depending on the renal
function). The success of conservative management has
been reported in small case series and few case reports.!'”!!

There were a few limitations in this study. First, it is a
retrospective study. Second, this study was conducted on a
small patient population. The drawback of the conservative
and minimally invasive management of EPN was that these
patients had an overall increased hospital stay and treatment
cost. They needed admission again after 4-6 weeks of
their acute episodes for treatment of their underlying
surgical pathology such as PCNL, open pyelolithotomy,
pyeloplasty for pelviureteric junction obstruction, and also
nephrectomy in two cases for nonfunctioning kidney with
refractory urinary tract infection and flank pain.

CONCLUSION

EPN patients are mostly moribund with multiple
comorbidities. It is vital to comprehend the management
with a prompt CT imaging. Proactive hemodynamic
stabilization, antimicrobial therapy, complementing it
with DJ stenting and/or PCN in cases not responding to
antibiotics alone can treat most of the patients with this
pathology.

Acknowledgment

I want to sincerely thank Dr. Kadambari Ghosh and
Dr. Subhrajyoti Sengupta, who helped me out with the
proofreading and proper data representation.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Weinrob AC, Sexton DJ. Urinary tract infections in patients with
diabetes mellitus. In: Rose BD, editor. UpToDate. Waltham,
Massachusetts: UpToDate; 2007.

2. Tseng CC, Wu JJ, Wang MC, Hor LI, Ko YH, Huang JJ. Host

Urology Annals | Volume 13 | Issue 3 | July-September 2021

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

and bacterial virulence factors predisposing to emphysematous
pyelonephritis. Am ] Kidney Dis 2005;46:432-9.

Freiha FS, Messing EM, Gross DM. Emphysematous pyelonephritis.
J Contin Ed Urol 1979;18:9.

Pontin AR, Barnes RD, Joffe ], Kahn D. Emphysematous pyelonephritis
in diabetic patients. Br J Urol 1995;75:71-4.

Flores G, Nellen H, Magana F, Calleja J. Acute bilateral emphysematous
pyelonephritis successfully managed by medical therapy alone: A case
report and review of the literature. BMC Nephrol 2002;3:4.

Mallet M, Knockaert DC, Oyen RH, Van Poppel HP. Emphysematous
pyelonephritis: No longer a surgical disease? Eur | Emerg Med
2002;9:266-9.

Charlson ME, Pompei P, Ales KI., MacKenzie CR. A new method
of classifying prognostic comorbidity in longitudinal studies:
Development and validation. | Chronic Dis 1987;40:373-83.
Huang]J, Tseng CC. Emphysematous pyelonephritis: Clinicoradiological
classification, management, prognosis, and pathogenesis. Arch Intern
Med 2000;160:797-805.

Schultz EH Jr., Klorfein EH. Emphysematous pyelonephritis. | Urol
1962;87:762-6.

Fatima R, Jha R, Muthukrishnan J, Gude D, Nath V, Shekhar S, ez a/.
Emphysematous pyelonephritis: A single center study. Indian ] Nephrol
2013;23:119-24.

Karthikeyan VS, Manohar CMS, Mallya A, Keshavamurthy R,
Kamath AJ. Clinical profile and successful outcomes of conservative
and minimally invasive treatment of emphysematous pyelonephritis.
Cent European | Urol 2018;71:228-33.

Aswathaman K, Gopalakrishnan G, Gnanaraj L, Chacko NK,
Kekre NS, Devasia A. Emphysematous pyelonephritis: Outcome of
conservative management. Urology 2008;71:1007-9.

Ubee SS, McGlynn L, Fordham M. Emphysematous pyelonephritis.
BJU Int 2011;107:1474-8.

Somani BK, Nabi G, Thorpe P, Hussey J, Cook J, N'Dow ], ¢z al. 1s
percutancous drainage the new gold standard in the management of
emphysematous pyelonephritis? Evidence from a systematic review.
J Urol 2008;179:1844-9.

Falagas ME, Alexiou VG, Giannopoulou KP, Siempos II. Risk
factors for mortality in patients with emphysematous pyelonephritis:
A meta-analysis. ] Urol 2007;178:880-5.

Lu YC, Hong JH, Chiang BJ, Pong YH, Hsueh PR, Huang CY, e/ al.
Recommended initial antimicrobial therapy for emphysematous
pyelonephritis: 51 cases and 14-Yeat-experience of a tertiary referral
Center. Medicine (Baltimore) 2016;95:€3573.

Chauhan V, Sharma R. Emphysematous pyelonephritis (class I11a)
managed with antibiotics alone. Hong Kong Med ] 2015;21:363-5.
Kangjam SM, Irom KS, Khumallambam IS, Sinam RS. Role of
conservative management in emphysematous pyelonephritis-A
retrospective study. | Clin Diagn Res 2015;9:PC09-11.

Alsharif M, Mohammedkhalil A, Alsaywid B, Alhazmy A, Lamy S.
Emphysematous pyelonephritis: Is nephrectomy warranted? Urol
Ann 2015;7:494-8.

Misgar RA, Mubarik I, Wani Al, Bashir MI, Ramzan M, Laway BA.
Emphysematous pyelonephritis: A 10-year experience with 26 cases.
Indian ] Endocrinol Metab 2016;20:475-80.

Uruc F, Yuksel OH, Sahin A, Urkmez A, Yildirim C, Verit A.
Emphysematous pyelonephritis: Our experience in managing these
cases. Can Urol Assoc | 2015;9:E480-3.

281



