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INTRODUCTION
Emphysematous pyelonephritis was rst coined by Schultz and 
Klorfein [1] and is applied when gas is formed and collected only in or 
around the kidney.[2] Necrotizing lesions in infected tissue in diabetic 
patients or those with an obstructive urinary tract, infection by Gas-
forming bacteria which uses glucose as a substrate is EPN. 
Complication of acute sepsis results in a poor prognosis. This disease 
creates a urologic emergency.[3] Mortality with Emphysematous 
pyelonephritis vary from 7 to 75%.[4,5] It needs special attention 
because of its life-threatening potential. 

Though it has generally been regarded as a rare infection, with the 
more extensive use of ultrasonography and computed tomography in 
the evaluation of patients with features of sepsis or complicated 
urinary tract infection (UTI), more cases of Emphysematous 
pyelonephritis (EPN) are being recognized. Huang et al believed that 
EPN is not rare and should be considered an important clinical 
entity.[6]

Earlier days, emphysematous pyelonephritis was managed by 
nephrectomy or open surgical drainage and appropriate antibiotics6. 
Fluoroscopic guided percutaneous drainage for the treatment of 
emphysematous pyelonephritis was rst described by Hudson et al.[7] 
With the advent of image guided drainage procedures and endoscopic 
drainage procedures - PCD, endoscopic stenting and medical therapy 
consisting of intravenous antibiotics and glycemic control measures 
are often applied. This is a disease that most commonly affects 
diabetics- a systemic disease with proven hazardous effect over the 
other uninvolved kidney in the long run. Moreover, emphysematous 
pyelonephritis can be a bilateral problem in 10%10 and can affect 
solitary kidneys. Renal conservation becomes more preferable in more 
instances.

OBJECTIVE
To study the role of minimally invasive approaches in the management 
of EPN in terms of -
Ÿ Improvement in Serum Creatinine
Ÿ Earlier reduction of inammatory markers
Ÿ Shorter convalescence period
Ÿ Less requirement of further procedure

MATERIALS AND METHODS
It is a prospective observational study of 1 year duration. Study 

population being the patients admitted with CT scan proven 
Emphysematous Pyelonephritis in Department of Urology and 
Referred to Department of Urology, Govt. Medical College, 
Thiruvananthapuram.

Patients with clinical features suggestive of acute pyelonephritis 
without gas in the renal parenchyma, presence of history of recent 
endoscopic or open interventions in the urinary tract and recent history 
of catheterization are excluded from the study.

Patients who fullled the inclusion criteria were thoroughly 
counselled about the merits, drawbacks and possible complications of 
each method.  The patients will be divided into 2 groups namely-
Ÿ Group 1 – patients treated by minimally invasive methods
Ÿ Group 2 – patients treated by Medical management –Antibiotics, 

glycemic control & symptomatic management

Patients were followed up during hospital stay and evaluated for 
various outcome parameters. We always took further necessary steps if 
the patient condition is deteriorating.

History and Clinical examination, X ray- KUB & USG- KUB, CT 
Scan – KUB, Blood Glucose level, Routine Blood, RFT (pre and post 
treatment), Convalescence Period and Further Procedures needed or 
not for treatment are recorded.
In minimally invasive therapy group we have performed-
Ÿ PCD along with DJ stenting in 4 (27%) of patients.
Ÿ Only DJ stenting in 11 (73%) patients.

RESULTS
We analysed the outcomes of 30 patients presenting with EPN during 
the period February, 2022 to February 2023 after they had been 
allocated to two treatment arms-
Ÿ Group 1- Minimally Invasive Group – 15 cases
Ÿ Group 2 – Conservative Group – 15 cases
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ABSTRACT
Introduction & Objective: The Emphysematous pyelonephritis (EPN) is a serious life threatening, necrotising infection which can affect renal 
parenchyma, collecting system and nearby tissue with presence of gas within the renal system. Complication of acute sepsis results in a poor 
prognosis. This disease creates a urologic emergency. It needs special attention because of its life-threatening potential. Our objective is to study the 
role of minimally invasive approaches in the management of EPN in terms of earlier reduction of inammatory markers, shorter convalescence 
period and shorter hospital stay.  A prospective study conducted between minimally invasive approaches & conservative management as  Methods:
a treatment modality of patients with CT scan diagnosis of EPN was done with 15 patients in each group fullling the inclusion & exclusion criteria. 
Patients presenting to department of urology or referred to department of urology with EPN were evaluated with detailed clinical history, physical 
examination, Complete blood count, Renal Function Test (RFT), Urine Routine & Culture, Convalescence period, Duration of hospital stay. The 
data collected was compiled and analysed with SPSS software.  A total 30 patients with 15 in each group were evaluated. EPN is more Result:
common in females. Most common co morbid condition associated with is Diabetes Mellitus. In the minimally invasive approach group there is 
signicant reduction of tenderness, fever, total leucocyte count, earlier than the conservative management arm. There is also reduced length of 
hospital stay.  Medical management and minimally invasive drainage procedures are sufcient for the management of EPN cases. The Conclusion:
outcome and results after Minimally Invasive therapies are better than those with medical therapy in cases of Emphysematous Pyelonephritis.
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Table 1: Demographic & Clinical Factors
Variables Group 1 (n=15) Group 2 (n=15) P- Value
Age (years)* 58.33 ± 7.12 53.73 ± 6.42 0.0736
Sex Male=2; Female=13 Male=4; Female=11 0.6513

Laterality Rt.=5; Lt.=9; B/L=1 Rt.=5; Lt.=8; B/L=2 0.8815
Diabetic 
Status

Yes=12; No=3 Yes=9; No=6 0.2320
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DISCUSSION
Gas-producing infections account for a very small percentage of all 
bacterial infections of the urinary tract but they are important to 
recognize because of their life-threatening potential. The spectrum and 
differential diagnosis of gas producing infections include 
emphysematous pyelonephritis (EPN), emphysematous pyelitis, and 
emphysematous cystitis. These distinct clinical entities vary in clinical 
course, management, and prognosis.[8] 

EPN is a rare but life-threatening acute suppurative infection of the 
kidney, characterized by production of gas within the renal 
parenchyma, collecting system, or perinephric tissues. One of the rst 
case series of EPN was reported in 1898 by Kelly and Mac Callum, 
who described a number of patients suffering from gas in the urinary 
tract discovered either after the urinary bladder became distended with 
gas, or after direct observation of air bubbles emanating from the 
ureters during cystoscopic examination. These cases were described as 
'pneumaturia', and were found to be caused by gas-forming bacterial 
infections of the kidney.[9]

In its most severe forms, EPN can lead to septic shock and multiple 

organ failure, with a mortality rate of up to 30% in several case series. It 
occurs predominantly in diabetic patients (70–90%) and in patients 
with urinary tract obstruction, and much more commonly affects 
females than males by a 5–6:1 ratio. Less than 10% of cases involve 
both kidneys.[10-13]

While a few small series have reported that EPN was 6 times more 
common in females than in males [14-16], our study also shows female 
preponderance (80% female vs. 20% male). This is in agreement with 
the fact that urinary tract infections are more frequent in females. EPN 
usually presents in the fourth and fth decades of life [11, 17, 18], but 

thas seen in our series, it is most commonly seen in 6  decade of life.

In EPN, left kidney is more frequently involved than the right. A recent 
meta-analysis has reported that 52% of patients had left-sided, 37.7% 
right-sided, and 10.2% bilateral EPN.[19] Huang et al. have reported 
that 67, 25, and 8% of the 48 patients with EPN had left sided, right 
sided, and bilateral disease, respectively.[15] In our series, the left 
kidney was involved in 56.7% patients and the right kidney was 
involved in 33.3% patients. In the literature, bilateral EPN is reported 
to occur in up to 10% of patients.[20] In our series, also 10% of patients 
had bilateral EPN. 

Analysis of causative pathogens revealed that E. coli was isolated in 22 
of our 30 EPN cases (i.e. 70.33%), which was in agreement with 
previous reports which showed that this pathogen was responsible for 
nearly 70% of the reported cases [11,17].

The factors believed to underlie the pathogenesis of EPN include gas-
forming bacteria, high tissue glucose concentrations, impaired tissue 
perfusion, and defective immune response which occurs in DM[21]. 
The high tissue glucose level acts as a substrate for the microorganisms 
such as Enterobacteriaceae to produce hydrogen (H ) and carbon 2

dioxide (CO ) by mixed acid fermentation of glucose. In a study by 2

Huang et al., ve of the six gas samples contained H  and all the gas 2

samples contained CO .[15] 70% of our patients had DM.2

Ahlering et al[22], Pontin et al[10] and Shokeir et al[13] had concluded 
that vigorous resuscitation and appropriate medical treatment should 
be attempted, but immediate nephrectomy should not be delayed for 
successful management of EPN. However, successful treatment of 
EPN using percutaneous catheter drainage (PCD) and antibiotic 
treatment has also been reported[23-25]. 

The derangement of renal parameters was the most commonly noted 
laboratory nding. The trend of serum creatinine rise/fall was studied 
and was taken as a variable to be included in our study. The trend was 
found to be statistically signicant and was similar to the results of Wie 
et al.[26]

Shorter convalescence period was reported in minimally invasive 
management group in our study as seen in previous study by Shaikh et 
al.[27]

Limitations of the study:
Being a tertiary care referral hospital, many such patients were 
admitted in a critical stage, necessitating an early intervention. If the 
number of patients in each group was higher, interpretation of the data 
would have had much more relevance.

CONCLUSION
Our study demonstrates that Minimally Invasive Procedures provide 
more signicant improvement in various parameters like Serum 
Creatinine, Earlier normalisation of blood parameters, earlier 
convalescence period when compared to medical therapy in patients 
with CT scan diagnosed Emphysematous Pyelonephritis.

Thus, the outcome and results after Minimally Invasive therapies are 
better than those with medical therapy in cases of Emphysematous 
Pyelonephritis.
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Hemoglobin 
%*

10.740 ± 0.529 10.593 ± 0.809 0.5643

Urinary 
organisms

E. coli= 11; 
Klebsiella= 2; 
Proteus= 2

E. coli= 11; 
Klebsiella= 1; 
Proteus= 3

0.8635

CT Scan 
Grading

I=0; II=6; IIIA=5; 
IIIB= 4

I=3; II=7; IIIA=4; 
IIIB= 1

Serum Creatinine (mg./dL)*
Pre treatment 3.693 ± 1.668 3.520 ± 1.965
Post treatment 1.127 ± 0.171 2.100 ± 0.146
Difference 2.567 ± 1.538 1.420 ± 1.043 0.0239
Convalescence 
Period (days)*

3.33 ± 0.98 5.93 ± 3.53 0.0104

Need for 
further 
procedure

Yes=1; No=14 Yes=6; No=9 0.0309

*Expressed as [Mean ± SD]

International Journal of Scientific Research 69



May 1997; Vol. 157: 1569-1573.
3. Bum Soo Park, Sunju Lee, Youn Wha Kim et al. Outcome of Nephrectomy & Kidney 

Preserving Procedures for the treatment of Emphysematous Pyelonephritis. 
Scandinavian Journal of Urology & Nephrology. 2006; 40: 332-338.

4. J. Michaeli, P. Mogle, S. Perlberg, S. Heiman & M. Caine. Emphysematous 
Pyelonephritis. Journal of Urology. Feb 1984; Vol 131: 203-208.

5. Yuang Ling Wan, Sing Kai Lo, Michael. J. Bullard. Predictors of Outcome in 
Emphysematous Pyelonephritis. Journal of Urology. Feb 1998; Vol 159: 369-373.

6. Jeng-Jong Huang, Ching-Chung Tseng. Emphysematous Pyelonephritis: 
Clinicoradiological Classication, Management, Prognosis & Pathogenesis. Arch Int 
Med 2000. Mar 27; Vol. 160: 797-805.

7. M'Liss. A. Hudson, Philip J. Weyman, Andrew H. Vandervliet & William. J. Catalona. 
Emphysematous pyelonephritis: Successful management by Percutaneous drainage. 
Journal of Urology. Oct 1986; Vol. 136: 884-886.

8. Evanoff GV, Thompson CS, Foley R, Weinman EJ. Spectrum of gas within the kidney. 
Emphysematous pyelonephritis and emphysematous pyelitis. Am J Med 1987; 83: 
149–154. 

9. Kelly HA, MacCallum WG. Pneumaturia. J Am Med Assoc 1898; 31: 375–381.
10. Pontin AR, Barnes RD, Joffe J, Kahn D. Emphysematous pyelonephritis in diabetic 

patients. Br J Urol 1995; 75: 71–74.
11. Tang HJ, Li CM, Yen MY et al. Clinical characteristics of emphysematous 

pyelonephritis. J Microbiol Immunol Infect 2001; 34: 125–130.
12. Wan YL, Lee TY, Bullard MJ, Tsai CC. Acute gas-producing bacterial renal infection: 

correlation between imaging ndings and clinical outcome. Radiology1996; 198: 
433–438.

13. Shokier AA, El-Azab M, Mohsen T, El-Diasty T, Emphysematous pyelonephritis: a 15-
year experience with 20 cases. Urology 1997; 49: 343-346.

14. Somani BK, Nabi G, Thorpe P, et al: Is percutaneous drainage the new gold standard in 
the management of emphysematous pyelonephritis? Evidence from a systematic review. 
J Urol 2008; 179: 1844–1849.

15. Huang JJ, Tseng CC: Emphysematous pyelonephritis: clinicoradiological classication, 
management, prognosis, and pathogenesis. Arch Intern Med 2000; 160: 797–805.

16. Abdul-Halim H, Kehinde EO, Abdeen S, Lashin I, Al-Hunayan AA, Al-Awadi KA: 
Severe emphysematous pyelonephritis in diabetic patients: diagnosis and aspects of 
surgical management. Urol Int 2005; 75: 123–128.

17. Khaira A, Gupta A, Rana DS, Gupta A, Bhalla A, Khullar D: Retrospective analysis of 
clinical prole, prognostic factors and outcomes of 19 patients of emphysematous 
pyelonephritis. Int Urol Nephrol 2009; 41: 959– 966.

18. Narlawar RS, Raut AA, Nagar A, Hira P, Hanchate V, Asrani A: Imaging features and 
guided drainage in emphysematous pyelonephritis: a study of 11 cases. Clin Radiol 
2004; 59: 192–197.

19. Aboumarzouk OM, Hughes O, Narahari K, Coulthard R, Kynaston H, Chlosta P, et al. 
Emphysematous pyelonephritis: Time for a management plan with an evidence-based 
approach. Arab J Urol. 2014; 12: 106–15. 

20. Zabbo A, Montie JE, Popowniak KL, Weinstein AJ. Bilateral emphysematous 
pyelonephritis. Urology. 1985; 25: 293–6. 

21. Huang JJ, Chen KW, Ruaan MK. Mixed acid fermentation of glucose as a mechanism of 
emphysematous urinary tract infection. J Urol. 1991; 146: 148–51.

22. Ahlering TE, Boyd SD, Hamilton CL et al.  Emphysematous pyelonephritis: a 5-year 
experience with 13 patients.  J Urol. 1985; 134: 1086- 1088.

23. Godec CJ, Cass AS, Berkseth R. Emphysematous pyelonephritis in a solitary kidney.  J 
Urol. 1980; 124: 119- 121. 

24. DePauw AP, Ross G Jr. Emphysematous pyelonephritis in a solitary kidney.  J Urol. 
1981; 125: 734- 746. 

25. Hudson MA, Weyman PJ, van der Vliet AH, Catalona  WJ. Emphysematous 
pyelonephritis: successful management by percutaneous drainage.  J Urol. 1986; 136: 
884- 886. 

26. Wie SH, Ki M, Kim J, Cho YK, Lim SK, Lee JS, et al. Clinical characteristics predicting 
early clinical failure after 72 h of antibiotic treatment in women with community-onset 
acute pyelonephritis: A prospective multicentre study. Clin Microbiol Infect 2014; 20: 
O721-9.

27. Irfaan AM, Shaikh NA, Jamshaid A, Qureshi AH. Emphysematous Pyelonephritis: A 
single center review. Pak J Med Sci. Special Supplement ICON 2020. 2020; 36(1): S83-
S86.

 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsrVolume - 12 | Issue - 09 | September - 2023

70 International Journal of Scientific Research


