
ɥȢ ɯɪɭɫɨɮɨɫ 
ɣɚɡɠɜɠɬɠɫ  ɨɭɪɨɤɨɜɢɚɫ 

ɝȾɦɬɠɫ ɜȭ ɨɭɪɨɤɨɜɢɣɠɫ ɣɤɢɦɢɣɠɫ 
ɩɚɦȾɣɨ ɜɞɦɢɣɨ ɦɨɫɨɣɨɥɞɢɨ 

ȺɚɬɬɢɣɨɦȻ 



ĕ ɚʆʍʅɼʘʏ ʅʎʐʋʍʅʆʝ ʆɻʅ ʒʑʎʅʆʙ ʀʊʘʐɻʎʂ 

ĕ ɣɻʇʇʅʘʍɾʀʅɻ ʋʞʍʖʉȡ ʑʌʋʔʍʀʖʐʅʆʙ 

ĕ ɚʅʈɻʐʋʇʋɾʅʆʝ ʌʍʋʒʚʇ ʆɻʅ ʌʇʙʍʂʏ 
ɼʅʋʔʂʈʅʆʝʏ ʘʇʀɾʔʋʏ 

ĕ ɚʌʀʅʆʋʉʅʎʐʅʆʝʏ ʘʇʀɾʔʋʏ 

 



ĕ ɥʝʉʅʈʋʅ ʆɻʃʀʐʙʍʀʏ 
ĕ ɚʌʝʒʍɻʊʂ 
ĕ ɲʉɿʍʀʏ 
ĕ ɠʇʅʆʚɻ 
ĕ ɫɻʆʔɻʍʡɿʂʏ ɝʅɻɼʙʐʂʏ 
ĕ ɦʀʒʍʅʆʙ ɻʉʀʌʗʍʆʀʅɻ 
ĕ ɚʉʋʎʋʆɻʐɻʎʐʋʇʙ 
ĕ ɤʅʃʚɻʎʂ ʋʑʍʋʌʋʅʂʐʅʆʋʞ 
ĕ ɯʀʅʍʋʑʍɾʅʆʙ ʀʌʘʈɼɻʎʂ 
ĕ ɝʅɻʐɻʍɻʔʘʏ ʐʂʏ ʋʞʍʂʎʂʏ 
ĕ ɛɻʇɼʚɿʀʏ ʋʌʚʎʃʅɻʏ ʋʑʍʙʃʍɻʏ 
ĕ ɣʑʎʐʀʋ-ʋʑʍʂʐʂʍʅʆʙ ʌɻʇʅʉɿʍʝʈʂʎʂ 
ĕ ɞɾʆʑʈʋʎʞʉʂ 
ĕ ɦʋʎʋʆʋʈʀʅɻʆʋʚ ʌɻʍʗɾʋʉʐʀʏ 

 



ĕ  ɬʋ ɼɻʆʐʂʍʅɻʆʝ ʒʗʎʈɻ ʐʖʉ ʉʋʎʂʇʀʑʝʈʀʉʖʉ 
ʋʑʍʋʇʋɾʅʆʡʉ ɻʎʃʀʉʡʉ ɻʌʋʐʀʇʀʚʐɻʅ ɻʌʝȡ 
Ĕ 47% E coli,  

Ĕ 13% Enterococcus spp,  

Ĕ 11% Klebsiella  spp,  

Ĕ 8% Pseudomonas spp,  

Ĕ 5% Proteus mirabilis,  

Ĕ 4% Enterobacter  spp, and  

Ĕ 3% Citrobacter  spp. 

 Gordon KA, Diagn Microbiol Infect Dis 2003;45(4):295ɀ301. 

 



ɚʎʃʀʉʙʏ:  56 ʀʐʡʉ ɾʑʉɻʚʆɻ 

ĕ ɢʎʐʋʍʅʆʝ:  ɭɾʅʙʏ 

ĕ ɣʇʅʉʅʆʙ ʀʅʆʝʉɻ:  ɩʑʍʀʐʝʏ, ɲʇɾʋʏ ɚɪ ɨʎʒʑʛʆʙʏ ʔʡʍɻʏ 

ĕ ɟʖʐʅʆʗ ʎʂʈʀʚɻ:  ɫʒʚʊʀʅʏȡ 98, ɡȡ 38.0ʋ C, ɚɩȡ 118/58  

Ĕ ɞʇɻʒʍʡʏ ʌɻʔʞʎɻʍʆʂ 

Ĕ ɫʂʈʀʚʋ Murphy ɻʍʅʎʐʀʍʗ ʃʀʐʅʆʝ 

Ĕ ɞʍɾɻʎʐʂʍʅɻʆʗ: 
ēɚʚʈɻ:  ɚʑʊʂʈʘʉɻ WBC 17.8, glucose 120, Cr 1.00 

ēɨʞʍɻ:  ɩʋʇʇʗ ʌʑʋʎʒɻʚʍʅɻ  

 



ɣɤɢɦɢɣɞɫ ɞɣɝɠɤɱɫɞɢɫ 

ĕ ɞʈʌʞʍʀʐʋ (>380CɊ ʈʀ ʍʚɾʋʏ 

ĕ ɲʇɾʋʏ ʆɻʐʗ ʐʂʉ ʌʇʙʊʂ ʐʂʏ ʉʀʒʍʅʆʙʏ ʔʡʍɻʏ 

ĕ ɫʑʔʉʋʑʍʚɻ ʆɻʅ ɿʑʎʋʑʍʅʆʗ ʀʉʋʔʇʙʈɻʐɻȡ φυϷ 

ĕ ɦɻʑʐʚɻȟ ʘʈʀʐʋʏ 

ɞɪɜɚɫɬɠɪɢɚɣɚ ɞɭɪɠɥɚɬɚ 

Ɇɩʑʋʑʍʚɻ ɉЄρπ ʆʋʌ ʒʑɾʋʆʀʉʐʍʂʈʘʉɻ) 

Ɇɦʅʐʍʡɿʂ 

Ɇ>103 cfu/ml ʆɻʇʇʅʘʍɾʀʅɻ ʋʞʍʖʉ 

ɆωπϷ ʃʀʐʅʆʙ ʆɻʇʇʅʘʍɾʀʅɻ ɻʚʈɻʐʋʏ 



Recommendations for the diagnostic evaluation 
of uncomplicated pyelonephritis  

Strength rating  

Perform urinalysis (e.g. using a dipstick method), 
including the assessment of white and red blood cells 
and nitrite, for routine diagnosis. 

Strong 

Perform urine culture and antimicrobial 
susceptibility testing in patients with pyelonephritis. 

Strong 

Perform imaging of the urinary tract to exclude 
urgent urological disorders. 

Strong 
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ĕ ɥʌʋʍʀʚ ʉɻ ʌʀʍʅʇɻʈɼʗʉʀʅ ʈʘʍʋʏ ʙ ʐʋ ʎʞʉʋʇʋ ʐʋʑ 
ʉʀʒʍʋʞȡ  
Ĕ ʀʎʐʅɻʆʙ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻ 

Ĕ ɿʅʗʔʑʐʂ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻ 

ĕ ɠ ʌɻʃʋʇʋɾʚɻ ʐʂʏ ɻʉʅʋʞʎɻʏ ʋʊʀʚɻʏ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻʏȡ 
Ĕ ɿʅʗʈʀʎʂ ʎʖʇʂʉɻʍʅɻʆʙ ʉʀʒʍʚʐʅɿɻȢ 

ĕ ɠ ʆɻʐɻʉʋʈʙ ʀʚʉɻʅ ʎʑʉʙʃʖʏ ʐʈʂʈɻʐʅʆʙȟ ʖʏ ɻʆʐʅʉʖʐʘʏ 
ʙ ʎʒʂʉʋʀʅɿʀʚʏ  ʇʖʍʚɿʀʏȟ ʈʀ ʈʀɾʗʇʀʏ ʌʀʍʅʋʔʘʏ ʐʋʑ 
ʌɻʍʀɾʔʞʈɻʐʋʏ ʒʑʎʅʋʇʋɾʅʆʘʏȢ  
Ĕ ɥʌʋʍʀʚ ʉɻ ʎʑʉʑʌʗʍʔʀʅ ʒʇʀɾʈʋʉʙ ʐʋʑ ʌʑʀʇʋʆɻʇʑʆʅʆʋʞ 
ʎʑʎʐʙʈɻʐʋʏ ʔʖʍʚʏ ʖʎʐʝʎʋ ɻʑʐʙ ʉɻ ʀʚʉɻʅ ʀʈʒɻʉʙʏȢ 



ĕ ɞʉɿʋʒʇʘɼʅʋʏ ʌʑʀʇʋɾʍɻʒʚɻ ȡ 
Ĕ 75%  ʐʖʉ ɻʎʃʀʉʡʉ ʈʀ ʈʂ ʀʌʅʌʇʀɾʈʘʉʂ ʋʊʀʚɻ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻ ʀʚʉɻʅ ʒʑʎʅʋʇʋɾʅʆʙ  

Little PJ, McPherson DR, DeWardener HE: Lancet 1:1186, 1965 
Meyrier A, Condamin MC, Femet M, et al: Kidney Int 35:696, 1989 

Silver TM, Kass EJ, Thombury, et al:Radiology 118:65, 1976  

Ĕ ςυϷ  ʉʀʒʍʅʆʙ ɿʅʝɾʆʖʎʂȟ ʈʀʅʖʈʘʉʂ ʇʀʅʐʋʑʍɾʅʆʝʐʂʐɻȟȟ ʆɻʃʑʎʐʀʍʂʈʘʉʂ  ʀʈʒʗʉʅʎʂ 
ʐʖʉ ʆɻʇʞʆʖʉ ʙ ʀʊʗʇʀʅʕʂ ʐʋʑ ʌʑʀʇʋʆɻʇʑʆʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ Ȣ  

 

ĕ ɭʌʀʍʂʔʋʐʋʈʋɾʍɻʒʚɻ : ʒʑʎʅʋʇʋɾʅʆʙ  (LE:4 GR:C) 
 

ĕ ɚʊʋʉʅʆʙ ʐʋʈʋɾʍɻʒʚɻ : 
Ĕ ɞʗʉ  ʋ ʌʑʍʀʐʝʏ ʌɻʍɻʈʘʉʀʅ χςh ʈʀʐʗ ʐʂ ʃʀʍɻʌʀʚɻ  (LE:4 GR:C)ɾʀʉʅʆʀʑʈʘʉʂ ʙ ʀʎʐʅɻʆʙ 
ɿʅʝɾʆʖʎʂ ʐʋʑ ʉʀʒʍʋʞ 

Gold RP, Mcclennan BLClinical Urography: An Atlas and Textbook of Urological Imaging. 1990, p 799 
 Gold RP, Mcclennan BL, Rotenberg RR: AJR Am J Roentgenol 141:343,1983 

Ĕ ɥʀʐʗ ʐʂʉ ʀʉɿʋʒʇʘɼʅɻ ʔʋʍʙɾʂʎʂ ʎʆʅɻɾʍɻʒʅʆʋʞ:  
ē ʎʀ ʀʎʐʅɻʆʙ ɻʉʅʋʞʎɻ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻ ʌʀʍʅʇɻʈɼʗʉʋʑʉ ʎʒʂʉʋʀʅɿʀʚʏ ʙ 
ɾʍɻʈʈʅʆʘʏ ʁʡʉʀʏ ʀʊɻʎʃʀʉʂʈʘʉʂʏ ɻʆʐʅʉʋɼʋʇʚɻʏ ɻʌʝ ʐʋʑʏ ʆʗʇʑʆʀʏ ʌʍʋʏ ʐʂ 
ʉʀʒʍʅʆʙ ʆʗʕɻ 

ē ʎʐʂ ɿʅʗʔʑʐʂ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻ, ʑʌʗʍʔʀʅ ʉʀʒʍʅʆʙ ɿʅʝɾʆʖʎʂȟ ʒʐʖʔʙ ʀʉʚʎʔʑʎʂ 
ʆɻʅ ɻʎʃʀʉʙʏ ɻʌʘʆʆʍʅʎʂ ʐʋʑ ʎʆʅɻɾʍɻʒʅʆʋʞȢ ɫʑʔʉʗȟ ʌʀʍʅʉʀʒʍʅʆʙ ʒʇʀɾʈʋʉʙ 
ʈʌʋʍʀʚ ʉɻ ʀʈʒɻʉʅʎʃʀʚ ʖʏ ʌʗʔʑʉʎʂ ʐʂʏ ʌʀʍʅʐʋʉʚɻʏ Gerota ʆɻʅ ʈʀ ɿʅɻʒʍʗɾʈɻʐɻ 
ʎʐʋ ʌʀʍʅʉʀʒʍʅʆʝ ʇʚʌʋʏȢ  

Soulen MC, Fishman EK, Goldman SM, et al: Role of CT. Radiology 171:703, 1989 
  Talner LB, Davidson AJ, Lebowitz RL, et al: Radiology 192:297, 1994 



ɲʈʀʎʀʏ ɉɚɊ ʆɻʅ ʆɻʃʑʎʐʀʍʂʈʘʉʀʏ ɉɛɊ #4 
ʀʅʆʝʉʀʏ ɿʀʚʔʉʋʑʉ ʈʅɻ ʀʊɻʎʃʀʉʂʈʘʉʂ  
ʎʒʂʉʋʀʅɿʙ ʁʡʉʂ ʎʐʋ ɻʍʅʎʐʀʍʝ ʉʀʒʍʝȟ 
ʖʏ ʀʌʚ ʀʎʐʅɻʆʙʏ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻʏ. 



Recommendations for the treatment of 
uncomplicated pyelonephritis  

Strength rating  

Treat patients with uncomplicated pyelonephritis not 
requiring hospitalisation with short course 
fluoroquinolones as first line treatment. 

Strong 

Treat patients with uncomplicated pyelonephritis 
requiring hospitalisation with an intravenous 
antimicrobial regimen initially.  

Strong 

Switch patients initially treated with parenteral 
therapy, who improve clinically and can tolerate oral 
fluids, to oral antimicrobial therapy. 

Strong 

Do not use nitrofurantoin, oral fosfomycin, and 
pivmecillinam to treat uncomplicated pyelonephritis. 

Strong 
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ĕ ɡʀʍɻʌʀʚɻ ɻʌʝ ʐʋʑ ʎʐʝʈɻʐʋʏ 7-ρτ ʂʈʘʍʀʏ 
Antimicrobial  Daily dose Duration  

of 
therapy  

Comments 

Ciprofloxacin 500-750 mg b.i.d 7 days Fluoroquinolone 
resistance should be less 
than 10%. 

Levofloxacin 750 mg q.d 5 days If such agents are 
used empirically, an 
initial intravenous  
dose of a long acting 
parenteral 
antimicrobial (e.g. 
ceftriaxone) should 
be administered 

Trimethoprim  
sulphamethoxazol 

160/800 mg b.i.d 14 days 

Cefpodoxime 200 mg b.i.d 10 days 

Ceftibuten 400 mg q.d 10 days 



Antimicrobial  Daily dose Comments 

First -line treatment  

Ciprofloxacin 400 mg b.i.d 

Levofloxacin 750 mg q.d 

Cefotaxime 2 g t.i.d Not studied as monotherapy 
in acute uncomplicated 
pyelonephritis. 

Ceftriaxone 1-2 g q.d Lower dose studied, but 
higher dose recommended. 
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Antimicrobial  Daily dose Comments 

Second-line treatment  

Cefepime 1-2 g b.i.d Lower dose studied, but higher dose 
recommended. Piperacillin/tazobactam 2.5-4.5 g t.i.d 

Ceftolozane/tazobactam 1.5 g t.i.d 

Ceftazidime/avibactam 2.5 g t.i.d 

Gentamicin 5 mg/kg q.d Not studied as monotherapy 
in acute uncomplicated 
pyelonephritis. 

Amikacin 15 mg/kg q.d 

Alternatives  

Imipenem/ cilastatin 0.5 g t.i.d Consider carbapenems only in patients 
with early culture results indicating the 
presence of multi-drug resistant 
organisms. 

Meropenem 1 g t.i.d 



ɚʎʃʀʉʙʏ:  56 ʀʐʡʉ ɾʑʉɻʚʆɻ 

ĕ ɢʎʐʋʍʅʆʝ:  ɭɾʅʙʏ 

ĕ ɣʇʅʉʅʆʙ ʀʅʆʝʉɻ:  ɩʑʍʀʐʝʏ, ɲʇɾʋʏ ɚɪ ɨʎʒʑʛʆʙʏ ʔʡʍɻʏ 

ĕ ɟʖʐʅʆʗ ʎʂʈʀʚɻ:  ɫʒʚʊʀʅʏȡ 98, ɡȡ 38.0ʋ C, ɚɩȡ 118/58  

Ĕ ɞʇɻʒʍʡʏ ʌɻʔʞʎɻʍʆʂ 

Ĕ ɫʂʈʀʚʋ Murphy ɻʍʅʎʐʀʍʗ ʃʀʐʅʆʝ 

Ĕ ɞʍɾɻʎʐʂʍʅɻʆʗ: 

Ĕ ɚʚʈɻ:  ɚʑʊʂʈʘʉɻ WBC 17.8, glucose 120, Cr 1.00 

Ĕ ɨʞʍɻ:  ɩʋʇʇʗ ʌʑʋʎʒɻʚʍʅɻ  

ĕ ɩʋʅʋ ʃɻ ʙʐɻʉ ʐʋ ʀʌʝʈʀʉʋ ɼʙʈɻ ʎɻʏ? 

 



        Black 
arrow? 

 

 

        White 
arrows? 

 

 

        Star? 

Grayson DE et al.  Emphysematous infections of the abdomen and pelvis: a pictorial review.  Radiographics. 2002;22:543-561. 



ɭʌʀʍʂʔʋɾʀʉʀʚʏ ʀʎʐʚʀʏ ʈʀ ɻʆʋʑʎʐʅʆʙ ʎʆʚɻʎʂ ɻʌʝ ʐʋʉ ɻʘʍɻ 
ʈʘʎɻ ʙ ɾʞʍʖ ɻʌʝ ʐʋ ʉʀʒʍʝ 

Michaeli J, Mogle P, Perlberg S, et al. J Urol 131:203, 1984 
Rodriguez-de-Velasquez A, et al. Radiographics 15:1051, 1995 

 

ɭʌʘʍʂʔʋʏ: 
 

http://radiographics.rsnajnls.org/content/vol22/issue3/images/large/g02ma06g13a.jpeg


Ĕ ɞʉʐʋʌʚʁʀʅ ʌʀʍʅʋʔʘʏ ʈʀ ɻʘʍɻ ʀʉʐʝʏ ʆɻʅ ɾʞʍʖ ɻʌʝ ʐʋ ʉʀʒʍʝȢ  
Michaeli J, Mogle P, Perlberg S, et al. J Urol 131:203, 1984 

Rodriguez-de-Velasquez A, et al. Radiographics 15:1051, 1995 
Grayson DE et al.  Emphysematous infections of the abdomen and pelvis: a pictorial review.  Radiographics. 2002;22:543-561. 

 

 

ɚʊʋʉʅʆʙ 
ʐʋʈʋɾʍɻʒʚɻȡ 
 



ĕ ɚʊʋʉʅʆʙ ʐʋʈʋɾʍɻʒʚɻȡ 

 

Ĕɬʍʀʅʏ ʌʅʃɻʉʘʏ ʆɻʐɻʉʋʈʘʏ ʐʋʑ ɻʘʍɻ  

ēɻʆʐʅʉʅʆʙ ʆɻʐɻʉʋʈʙ ʐʖʉ ʒʑʎɻʇʚɿʖʉ  ʆɻʐʗ ʈʙʆʋʏ ʐʖʉ 
ʌʑʍɻʈʚɿʖʉȟ  

ēʌʅʋ ʀʆʐʀʐɻʈʘʉʂ ʈʀ ʌʀʍʅʉʀʒʍʅʆʙ ʀʌʘʆʐɻʎʂȟ ʆɻʅ 

ēʀʌʘʆʐɻʎʂ ʐʋʑ ɻʘʍɻ ʈʘʎʖ ʐʂʏ ʌʀʍʅʐʋʉʚɻʏ Gerota 
ʎʐʋʉ ʋʌʅʎʃʋʌʀʍʅʐʋʉɻʛʆʝ ʔʡʍʋ 

 
Michaeli J, Mogle P, Perlberg S, et al. J Urol 131:203, 1984 

Rodriguez-de-Velasquez A, et al. Radiographics 15:1051, 1995 

 



ɤʝɾʖ ʐʂʏ ʐɻʔʀʚɻʏ ɿʅʗɾʉʖʎʙʏ ʎɻʏȟ ʋ ɻʎʃʀʉʙʏ 
ʘʇɻɼʀ ʐɻ ʆɻʐʗʇʇʂʇɻ ɻʉʐʅɼʅʋʐʅʆʗȟ  

ʑʌʋɼʇʙʃʂʆʀ ʎʀ ʃʀʍɻʌʀʚɻ ʈʀ ɿʅɻɿʀʍʈʅʆʙ 
ʌɻʍɻʆʘʉʐʂʎʂ ʆɻʅ  

ʌʙʍʀ ʀʊʅʐʙʍʅʋ ʐʂʉ ρπʂ ʂʈʘʍɻ  

ʈʀ ʉʘɻ ɿʅʗɾʉʖʎʂ ɿʅɻɼʙʐʂ ʆɻʅ  

ʔʍʝʉʅɻ ʉʀʒʍʅʆʙ ɻʉʀʌʗʍʆʀʅɻȢ 

ɞʈʒʑʎʂʈɻʐʡɿʂʏ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻ ʈʀ  ɻʌʝʒʍɻʊʂ 
ɻʌʝ ʇʚʃʋ 



ĕ ɩɻʍʋʑʎʚɻ  ɻʘʍɻ ʀʉʐʝʏ ʐʋʑ ʉʀʒʍʅʆʋʞ ʌɻʍʀɾʔʞʈɻʐʋʏ  

ĕ ɚʌʋʐʘʇʀʎʈɻ ʈʅɻʏ ɻʎʑʉʙʃʅʎʐʂʏ ɻʇʇʗ ʎʋɼɻʍʙʏ ʉʀʆʍʖʐʅʆʙʏ 
ʇʋʚʈʖʊʂʏ  ʀʈʒɻʉʚʁʀʐɻʅ ʎʔʀɿʝʉ ɻʌʋʆʇʀʅʎʐʅʆʗ ʎʀ 
ɿʅɻɼʂʐʅʆʋʞʏȢ  

ĕ ɜʑʉɻʚʆʀʏ ȡ ʗʉɿʍʀʏ ɉρȟψȡ ρɊ 

ĕ  ɠ ʈʘʎʂ ʂʇʅʆʚɻ ʀʈʒʗʉʅʎʂʏȡ υπ ʘʐʂ  

ĕ ɬɻ ʌʋʎʋʎʐʗ ʃʉʂʎʅʈʝʐʂʐɻʏ ʀʚʉɻʅ ʑʕʂʇʗȡ 

Ĕ ψπϷ ʘʖʏ ωπϷ ɾʅɻ ʒɻʍʈɻʆʀʑʐʅʆʙ ʃʀʍɻʌʀʚɻ ʆɻʅ  

Ĕ ρρϷ ʘʖʏ σφϷ ɾʅɻ ʔʀʅʍʋʑʍɾʅʆʙ ʃʀʍɻʌʀʚɻ 
Evanoff GV, et al. Am J Med 83:149, 1987 
Lautin EM, et al. Urol Radiol 1:93, 1979 

Michaeli J, et al. J Urol 131:203, 1984 

 
 



ɥʌʋʍʀʚ ʉɻ ʎʑʈɼʀʚ ʋʌʋʑɿʙʌʋʐʀȦ 

ɞʈʒʑʎʂʈɻʐʡɿʂʏ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻ Ѐ 
ʉʀʒʍʝ 

ɞʈʒʑʎʂʈɻʐʡɿʂʏ ʌʑʀʇʚʐʅɿɻ Ѐ 
ʌʑʀʇʋʆɻʇʑʆʅʆʝ ʎʞʎʐʂʈɻ 

ɞʈʒʑʎʂʈɻʐʡɿʂʏ ʋʑʍʂʐʂʍʚʐʅɿɻ Ѐ  
ʋʑʍʂʐʂʍʅʆʝ ʐʋʚʔʖʈɻ 

ɞʈʒʑʎʂʈɻʐʡɿʂʏ ʆʑʎʐʚʐʅɿɻ Ѐ ʐʋʚʔʖʈɻ 
ʐʂʏ ʋʑʍʋɿʝʔʋʑ ʆʞʎʐʂʏ 

ɫʌʗʉʅɻȟ ɻʌʀʅʇʂʐʅʆʙ ɾʅɻ ʐʂ ʁʖʙ ʉʀʆʍʖʐʅʆʙ ʇʋʚʈʖʊʂ ʐʖʉ 
ʉʀʒʍʡʉ ʌʋʑ ʔɻʍɻʆʐʂʍʚʁʀʐɻʅ ɻʌʝ ʎʑʎʎʡʍʀʑʎʂ ɻʘʍɻ 

http://radiographics.rsnajnls.org/content/vol28/issue1/images/large/g08ja28g17x.jpeg


ĕ ɩɻʍʋʑʎʚɻ ɻʘʍɻ ʀʉʐʝʏ ʐʋʑ ɻʌʋʔʀʐʀʑʐʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ  ʐʋʑ 
ʉʀʒʍʋʞ ʈʀ ʇʋʚʈʖʊʂȢ 

ĕ ʎʐʋ υπϷ  ʌʀʍʚʌʋʑ ʐʖʉ ɻʎʃʀʉʡʉȟ ʎʑʉɿʘʀʐɻʅ ʈʀ ʐʋʉ ɿʅɻɼʙʐʂ  

ĕ ʌʅʋ ʎʑʔʉʗ ʎʐʅʏ ɾʑʉɻʚʆʀʏ ɉσȡ ρɊ ʈʀ ʈʘʎʂ ʂʇʅʆʚɻ  ʐʖʉ υπȢ  

ĕ ɣʇʅʉʅʆʗȡ ʈʂ ʀʅɿʅʆʗ ʎʂʈʀʚɻ ʆɻʅ ʎʑʈʌʐʡʈɻʐɻȡ  ɉʌʑʍʀʐʝȟ ʆʋʅʇʅɻʆʝ ʗʇɾʋʏ 
ʆɻʅ ʀʑɻʅʎʃʂʎʚɻȟ ʉɻʑʐʚɻ ʆɻʅ ʘʈʀʐʋȢ  

ĕ ɣȾɻ ʋʞʍʖʉȡ ʌɻʍʋʑʎʚɻ ʇʋʚʈʖʊʂʏȟ ʎʑʉʙʃʖʏ Escherichia coli. 

ĕ ɠ ʌʍʝɾʉʖʎʂ ʀʚʉɻʅ ʆɻʇʞʐʀʍʂ ɻʌʝ ʝȟ ʐʅ ʎʐʂʉ ʀʈʒʑʎʂʈɻʐʡɿʂ 
ʌʑʀʇʋʉʀʒʍʚʐʅɿɻȟ ʈʀ ʈʅɻ ʎʑʉʋʇʅʆʙ ʃʉʂʎʅʈʝʐʂʐɻ ςπϷ ʌʀʍʚʌʋʑȢ 

ĕ ɡʀʍɻʌʀʚɻ:  

Ĕ ɚʉ ɿʀʉ ʑʌʗʍʔʀʅ ʎʑʉʑʌʗʍʔʋʑʎɻ ɻʌʝʒʍɻʊʂȡ ɻʉʐʅɼʅʋʐʅʆʗ ʆɻʅ ʈʝʉʋ   

Ĕ ɞʗʉ ʑʌʗʍʔʀʅ ɻʌʝʒʍɻʊʂȟ ʌʍʘʌʀʅ ʉɻ ɻʍʃʀʚ ʐʋ ʆʡʇʑʈɻ ɾʅɻ ʀʌɻʍʆʙ 
ɻʉʐɻʌʝʆʍʅʎʂ ʎʐʂ ʃʀʍɻʌʀʚɻ. 

 
Evanoff GV, et al. Am J Med 83:149, 1987 



ɦɨɣ ʆɻʅ )65ȡ ʌɻʍʋʑʎʚɻ ɻʘʍɻ 
ʎʐʂ ʉʀʒʍʅʆʙ ʌʞʀʇʋȟ ʐʋʑʏ 
ʆʗʇʑʆʀʏ ʆɻʅ ʎʌʗʉʅɻ ʎʐʋʉ 
ʋʑʍʂʐʙʍɻȢ  
ɭʌʘʍʂʔʋʏȡ ɻʘʍɻʏ ʎʐʋ 
ʀʎʖʐʀʍʅʆʝ ʐʋʑ 
ʌʑʀʇʋʆɻʇʑʆʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ 
ʖʏ ʈʅɻ ʑʌʀʍʂʔʋɾʀʉʙ ʌʀʍʅʋʔʙ 
ʈʀ ʋʌʚʎʃʅɻ ɻʆʋʑʎʐʅʆʙ ʎʆʅʗȢ 
ɚʊʋʉʅʆʙ ʐʋʈʋɾʍɻʒʚɻȡ 
ʌɻʍʋʑʎʚɻ ɻʘʍɻ ʈʘʎɻ ʎʐʋʉ 
ʉʀʒʍʝ  



ĕ 1898 - ɩʍʡʐʂ ɻʉɻʒʋʍʗ: ɚʎʃ ʈʀ ʌʉʀʑʈɻʐʋʑʍʚɻ. JAMA.(1)  

ĕ 1962 ɀ ɞʌʅʉʋʙʃʂʆʀ ʋ ʝʍʋʏ  ʀʈʒʑʎʂʈɻʐʡɿʂʏ 
ʌʑʀʇʋʉʀʒʍʚʐʅɿɻȢ(2) 

ĕ ɝʅʗɾʉʖʎʂ ɾʅɻ ʎʆʋʌʋʞʏ ʈʀʇʘʐʂʏȡ( 3) 

Ĕ ɫʑʈʌʐʡʈɻʐɻ ʇʋʚʈʖʊʂʏ ɻʉʡʐʀʍʋʑ ʋʑʍʋʌʋʅʂʐʆʋʞ ʙ ʌʑʍʀʐʝʏ 
ʈʀ ʃʀʐʅʆʙ ʆɻʇʇʅʘʍɾʀʅɻ ʋʞʍʖʉ ʙ ʌʑʋʑʍʚɻ ʔʖʍʚʏ ʗʇʇʀʏ 
ʀʉʐʋʌʅʎʈʘʉʀʏ ʀʎʐʚʀʏ ʇʋʚʈʖʊʂʏ 

Ĕ ɚʆʐʅʉʋʇʋɾʅʆʙ ɻʌʀʅʆʝʉʅʎʂ ɻʘʍɻ ʎʐʋ ɻʌʋʔʀʐʀʑʐʅʆʝ ʎʞʎʐʂʈɻ ȟ 
ʉʀʒʍʅʆʝ ʌɻʍʘɾʔʑʈɻ ʙ ʌʀʍʅʉʀʒʍʅʆʝ ʙ ʌɻʍɻʉʀʒʍʅʆʝ ʔʡʍʋȢ 

Ĕ ɚʌʋʑʎʚɻ ʎʑʍʅɾɾʚʋʑ ʈʀʐɻʊʞ ʐʋʑ ʋʑʍʋʌʋʅʂʐʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ 
ʆɻʅ ʐʋʑ ʀʉʐʘʍʋʑȟ ʌʍʝʎʒɻʐʋʑ ʐʍɻʑʈɻʐʅʎʈʋʞȟ ʀʅʎɻɾʖɾʙʏ 
ʆɻʃʀʐʙʍɻ ʋʑʍʋɿʝʔʋʑ ʆʞʎʐʂʏ ʙ ʌʇʞʎʀʅʏȢ 

 (1) Kelly HA, MacCallum WG.  Pneumaturia. JAMA. 1898;31:375. 

(2) Schultz EH, Klorfein EH.  Emphysematous pyelonephritis. J Urol. 1962;87:762. 

(3) Huang JJ, Tseng CC.  Emphysematous pyelonephritis:  Clinicoradiological classification, management, prognosis, and pathogenesis. Arch Intern  

 Med. 2000;160:797-805. 



ü ɩɻʍʗɾʋʉʐʀʏ ʆʅʉɿʞʉʋʑ(1) 

ü ɝʅɻɼʙʐʂʏȡ ωφϷ ʐʖʉ ɻʎʃʀʉʡʉ 

ü ɜʑʉɻʚʆɻ ψπϷ ɉǀ : ǁ =  4: 1) 

ü ɚʍʅʎʐʀʍʝʏ ʉʀʒʍʝʏ 56%, ʗʈʒʖ 3% 

ü ɚʌʝʒʍɻʊʂ ʐʂʏ ʋʑʍʋʌʋʅʂʐʅʆʙʏ ʋɿʋʞ ςωϷȟ ʇʚʃʋʏ ςτϷ 

ü ɥʘʎʂ ʂʇʅʆʚɻ υυ-φπ ʀʐʡʉ(2) 

ü ɯɻʈʂʇʝʏ ʘʇʀɾʔʋʏ ʐʋʑ ɿʅɻɼʙʐʂ ʈʀ (Â!ρÃЄ πȟπψ ʎʐʋ 
72% (3) 

(1) Somani 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. 

(2) Falagas ME, Alexiou VG, Giannopoulou KP, Siempos II. Risk factors for mortality in patients with emphysematous pyelonephritis. J Urol. 

2007;178:880-885. 

(3) Huang JJ, Tseng CC.  Emphysematous pyelonephritis:  Clinicoradiological classification, management, prognosis, and pathogenesis. Arch Intern  

 Med. 2000;160:797-805. 



ü ɫʑʉʙʃʂʏ ʐʍʅʗɿɻ ʐʂʏ ʇʋʚʈʖʊʂʏ ʐʋʑ ɻʉʡʐʀʍʋʑ 

ʋʑʍʋʌʋʅʂʐʅʆʋʞ(1) 

Ĕ ɩʑʍʀʐʝʏ χωϷ 

Ĕ ɲʇɾʋʏ ʌʇʗɾʅʋʑ ʆʋʅʇʅɻʆʋʞȟ ʆʋʅʇʅɻʆʋʞ ʐʋʅʔʡʈɻʐʋʏ 

      ʙ ʋʎʒʑʛʆʙʏ ʔʡʍɻʏ χρϷ 

Ĕ ɩʑʋʑʍʚɻ χωϷ 

ü ɫʑʈʌʐʡʈɻʐɻ - ʋʊʀʚɻ ʙ ʔʍʝʉʅɻ ʌɻʍʋʑʎʚɻʎʂȦ 

Ĕ ɦɻʑʐʚɻȟ ʘʈʀʐʋʏ ψϷ 

Ĕ ɝʞʎʌʉʋʅɻ φϷ 

Ĕ ɚʇʇɻɾʙ ʀʌʅʌʘɿʋʑ ʎʑʉʀʚɿʂʎʂʏ ωϷ 

ü ɫʂʈʀʚɻ 

Ĕ ɫʋʆ ςωϷ 

Ĕ ɞʊʗʉʃʂʈɻ; (2) 

(1) Huang JJ, Tseng CC.  Emphysematous pyelonephritis:  Clinicoradiological classification, management, 

prognosis, and pathogenesis. Arch Intern  

 Med. 2000;160:797-805. 

(2) Sun JT, Tsai MT.  emphysematous pyelonephritis with flank rash.  Q J Med  January, 2009.  



ü ɞʍɾɻʎʐʂʍʅɻʆʗ ɿʀɿʋʈʘʉɻȡ 

Ĕ ɤʀʑʆʋʆʑʐʐʗʍʖʎʂ: WBC> 12x109 - 67%     

Ĕ ɡʍʋʈɼʋʆʑʐʐɻʍʋʌʀʉʚɻȡ ɚʅʈʋʌʀʐʗʇʅɻ <120x109 - 46% 

ü  ɚʊʅʋʇʝɾʂʎʂ ʋʞʍʖʉȡ 

Ĕ ɩʑʋʑʍʚɻ χωϷ  

Ĕ ɥɻʆʍʋʎʆʋʌʅʆʙ ɻʅʈɻʐʋʑʍʚɻ ɉ2"#Є ρππȾʆʋʌ) - 13%  

Ĕ ɫʋɼɻʍʙ ʌʍʖʐʀʛʉʋʑʍʚɻ> 3g/L - 21% 

 Huang JJ, Tseng CC.  Emphysematous pyelonephritis:  Clinicoradiological classification, management, prognosis, and pathogenesis. Arch Intern  

 Med. 2000;160:797-805. 



ü ɣɻʇʇʅʘʍɾʀʅɻ ʋʞʍʖʉȡ 
ü Escherichia coli - 67%  

ü Klebsiella 20%  

ü proteus ʆɻʅ pseudomonas 10% 

ü ɣɻʈʚɻ ɻʞʊʂʎʂ τϷ  

ü ɥʅʆʍʝɼʅɻȡ  
ü ɩʋʇʑʈʅʆʍʋɼʅɻʆʘʏ ʇʋʅʈʡʊʀʅʏȡ Strep ʆɻʅ Staph  

ü ɫʌʗʉʅʀʏȡ Bacteriodes fragilis, Clostriduium, Cryptococcus, 
Pneumocystis carinii .  

ü Superinfectcion: Candida 

 Somani 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. 

 Tang HJ et al.  Clinical characteristics of emphysematous pyelonephritis.  J Microbiol Immunol Infect. 2001;34:125-130.  



  (1)  ɭʕʂʇʗ ʀʌʚʌʀɿɻ ɾʇʑʆʝʁʂʏ ʅʎʐʋʞ 
 
   
  (2)  ɩɻʍʋʑʎʚɻ ɼɻʆʐʂʍʚʖʉ ʌʋʑ ʈʀ ʐʂ ɾʇʑʆʝʁʂ  

         ɻʌʀʇʀʑʃʀʍʡʉʋʑʉ CO2 + H2 + ɾɻʇɻʆʐʅʆʝ 
                        
     

 (3)ɝʅɻʐɻʍɻɾʈʘʉʂ ɻɾɾʀʅɻʆʙ ʌɻʍʋʔʙ ʆɻʅ         
       ʈʀʅʖʈʘʉʂ ʅʎʐʅʆʙ ɿʅʗʔʑʎʂ 

 
   
  (4)ɚʉʋʎʋʆɻʐɻʎʐʋʇʙ ʆɻʅȾʙ  
     
 
  (5)ɚʌʝʒʍɻʊʂ  ʐʋʑ ʋʑʍʋʌʋʅʂʐʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ ʎʀ    

       ʈʂ ɿʅɻɼʂʐʅʆʋʞʏ ɻʎʃʀʉʀʚʏ 
(Tseng CC, Wu JJ, Wang MC, Hor LI, Ko YH, Huang JJ.  Host and bacterial virulence factors predisposing 

to emphysematous pyelonephritis.  Am J Kidney Dis. 2005;46:432-439. 



ü ɩɻʍʗɾʋʉʐʀʏ ʊʀʉʅʎʐʙ ɾʅɻ ʐʂʉ %0.ȡ 

ü ɣɻʆʝʏ ɾʇʑʆɻʅʈʅʆʝʏ ʘʇʀɾʔʋʏ (Â!ρÃЄ 
ρρϷ ɉ/2 τȢω ʍ Ѐ πȢπρψɊ  

ü ɤʅɾʝʐʀʍʀʏ ʅɻʐʍʋɾʀʉʀʚʏ ʋʑʍʋʇʋʅʈʡʊʀʅʏ 
ɉπϷ ʘʉɻʉʐʅ φϷɊ ɉÐ Ѐ πȟπωɊ 

ü  ɛɻʆʐʂʍʅɻʆʋʚ ʐʋʊʅʆʋʚ ʌɻʍʗɾʋʉʐʀʏ  

ü EPN ɀ ɻʑʊʂʈʘʉʂ ʌʍʖʐʀʜʉʂ  
ʋʑʍʋʌɻʃʋɾʝʉʋʑ (uspɊ ɾʋʉʅɿʚʋʑ ɉ/2 ψȢτ 
ʍ Ѐ πȢπυχɊ  

ü EPN - ʇʅɾʝʐʀʍʋ PapG )) ɾʋʉʚɿʅʋ 
ʌʍʋʎʆʝʇʇʂʎʂʏ ɉ/2 πȢς Ð Ѐ πȢπρɊ 

Tseng CC, Wu JJ, Wang MC, Hor LI, Ko YH, Huang JJ.  Host and bacterial virulence factors predisposing to emphysematous pyelonephritis.  Am 

J Kidney Dis. 2005;46:432-439. 



ĕ       

(1) ɬʋ ʆʋʈʈʘʉʋ ɿʀʚɾʈɻ  ɻʌʋʆɻʇʞʌʐʀʅ 
ɿʅʗʔʑʐʂ ʌɻʍʀɾʔʑʈɻʐʅʆʙ ʉʘʆʍʖʎʂ 

 

 

 

(2) ɝʀʚɾʈɻ ʈʀ ʌʋʇʇʗ ʌɻʍʀɾʔʑʈɻʐʅʆʗ  

ɻʌʋʎʐʙʈɻʐɻ ɾʀʈʗʐɻ ʈʀ ʌʑʡɿʀʏ ʀʊʚɿʍʖʈɻ. 

 

(1) Grayson DE et al.  Emphysematous infections of the abdomen and pelvis: a pictorial review.  Radiographics. 2002;22:543-561. 

http://radiographics.rsnajnls.org/content/vol22/issue3/images/large/g02ma06c12c.jpeg
http://radiographics.rsnajnls.org/content/vol22/issue3/images/large/g02ma06c13b.jpeg


ĕ ɫɝ 

ĕ ɜʑʉɻʚʆɻ 

ĕ ɫʂʈʀʚɻ ʇʋʚʈʖʊʂʏ ʐʋʑ ɻʉʡʐʀʍʋʑ  

    ʋʑʍʋʌʋʅʂʐʅʆʋʞ ʎʑʎʐʙʈɻʐʋʏ 

ĕ ɫʙʕʂ 

ĕ ɣɻʆʝʏ ɾʇʑʆɻʅʈʅʆʝʏ ʘʇʀɾʔʋʏ  

ĕ ɚʑʊʂʈʘʉʂ ʆʍʀɻʐʅʉʚʉʂ ʋʍʋʞ ʙ ʔɻʈʂʇʗ ʀʌʚʌʀɿɻ 
ɻʅʈʋʌʀʐɻʇʚʖʉ  

ĕ ɣɻʆʙ ɻʉʐɻʌʝʆʍʅʎʂ ʎʐɻ ɻʉʐʅɼʅʋʐʅʆʗ 

 (1) Chen MT et al.  Percutaneous drainage in the treatment of emphysematous pyelonephritis: 10-year experience.  J Urol. 1997;157:1569-1573. 



ĕ ɬʑʔɻʚɻ Ⱦ ɢɻʐʍʋɾʀʉʙʏ ɀ ʐʋʌʋʃʘʐʂʎʂ  ʆɻʃʀʐʙʍɻ 

ĕ ɩʍʝʎʒɻʐʂ ʔʍʙʎʂ ʀʍɾɻʇʀʚʖʉ  Ⱦ ʔʀʅʍʋʑʍɾʅʆʙ ʀʌʘʈɼɻʎʂ  
Ĕ ɝʅɻɾʉʖʎʐʅʆʘʏ ʀʊʀʐʗʎʀʅʏȡ ʆʑʎʐʀʎʆʝʌʂʎʂȟ ʋʑʍʂʐʂʍʋʎʆʝʌʂʎʂ 

Ĕ ɡʀʍɻʌʀʑʐʅʆʘʏ ʌɻʍʀʈɼʗʎʀʅʏȡ ɿʅʋʑʍʂʃʍʅʆʙ ʀʆʐʋʈʙ ʝɾʆʋʑɉTUR-
BT)ȟ ɻɾɾʀʅɻʆʝʏ ʀʈɼʋʇʅʎʈʝʏ ʀʉʝʏ ʝɾʆʋʑȟ ʐʋʌʋʃʘʐʂʎʂ pig-tail  

ĕ  Ileal Conduit  

ĕ ɥʀʐʗ ɻʌʝ ʋʑʍʂʐʂʍʋʎʅɾʈʋʀʅɿʋʎʐʋʈʚɻ  

ĕ ɫʑʍʚɾɾʅʋ ʈʀ ʆʋʚʇʋ ʝʍɾɻʉʋ  

ĕ ɝʅʀʅʎɿʑʐʅʆʝ ʙ ɻʈɼʇʞ ʐʍɻʞʈɻ 

(1) Portnoy et al.  Gas in the kidney: CT findings.  Emerg Radiol. 2007:14:83-87.  



(1) Portnoy et al.  Gas in the kidney: CT findings.  Emerg Radiol. 2007:14:83-87.  



ĕ ɥʌʋʍʀʚ ʉɻ ɻʉɻɿʀʚʊʀʅ 
ʐʋʉ ɻʘʍɻ ʎʀ ʎʔʙʈɻ 
ʂʈʅʎʀʇʙʉʋʑ ʎʐʋ ʗʉʖ 
ʌʝʇʋ ʐʋʑ ʉʀʒʍʋʞ1 

ĕ ɯɻʈʂʇʙ ʀʑɻʅʎʃʂʎʚɻ2:  
Ĕ ɚʘʍɻʏ ʎʐʋ σσϷ ʐʖʉ 
ɻʌʇʡʉ ɻȾɻ ʆʋʅʇʚɻʏ  

ĕ ɥʌʋʍʀʚ ʉɻ ʀʚʉɻʅ 
ɿʞʎʆʋʇʋ ʉɻ ɿʅɻʆʍʚʉʀʅ 
ʆɻʉʀʚʏ ʐʂ ʌɻʍʋʑʎʚɻ 
ɻʘʍɻ ʇʝɾʖ 
ʉʀʆʍʖʐʅʆʙʏ ɼʇʗɼʂʏ 
ɻʌʝ ʐʋʉ ɻʘʍɻ ʐʋʑ 
ʀʉʐʘʍʋʑ 
 

 
(1)  Lee C, Henderson SO.  Emergent surgical complications of genitourinary infections. Emerg Med Clin N Am. 2003;21:1057-1074.  

(2) Michaeli J, Mogle P, Perlberg S, Hemiman S, Caine M.  Emphysematous pyelonephritis. J Urol. 1984;131:203-208. 

http://radiographics.rsnajnls.org/content/vol22/issue3/images/large/g02ma06g11x.jpeg


ü ɳʔʀʅ ʎʔʀɿʝʉ ʀɾʆɻʐɻʇʀʅʒʃʀʚ 

ü  ɨʅʆʋʉʋʈʅʆʗ ɻʌʋɿʋʐʅʆʙ 

ü ɥʌʋʍʀʚ ʉɻ ɿʅɻʒʋʍʋ-ɿʅɻɾʉʡʎʀʅ ʐʂʉ ʇʅʃʚɻʎʂ ʙ ʐʂ 
ʃʂʇʡɿʂ ʉʘʆʍʖʎʂ 

ü ɯɻʈʂʇʙ ʀʑɻʅʎʃʂʎʚɻ ɾʅɻ ʎʐʋ ʀʈʒʞʎʂʈɻ 

ü ɚʆɻʐʗʇʇʂʇʂ ɾʅɻ ʐʋʑʏ ʌʀʍʅʎʎʝʐʀʍʋʑʏ ɻʎʃʀʉʀʚʏȡ 
ɻʒʑɿɻʐʖʈʘʉʋʅȟ ʈʀ ɿʅɻɼʙʐʂȟ ʈʀ ʆɻʆʙ ʉʀʒʍʅʆʙ 
ʇʀʅʐʋʑʍɾʚɻȢ 

(1)  Lee C, Henderson SO.  Emergent surgical complications of genitourinary infections. Emerg Med Clin N Am. 2003;21:1057-1074. 

(2) Nayeemuddin M et al. Emphysematous pyelonephritis.  Nat Clin Pract Urol. 2005;2:108ï112. 

 





ĕ ɩʍʋʎɼʗʎʅʈʋʏ ʆɻʅ 
ʋʅʆʋʉʋʈʅʆʗ 
ɻʌʋɿʋʐʅʆʝʏ ʔʖʍʚʏ 
ɻʆʐʅʉʋɼʋʇʚɻȢ 

ĕ ɯʍʙʎʅʈʋʏ ɾʅɻ ʐʂʉ 
ɻʊʅʋʇʝɾʂʎʂ ʐʂʏ 
ʑɿʍʋʉʘʒʍʖʎʂʏ ʙ 
ʐʂʏ ʌʑʋʉʘʒʍʖʎʂʏ. 

ĕ ɩʀʍʅʋʍʚʁʀʐɻʅ ɻʌʝ 
ʐʋʉ ʎʖʈɻʐʝʐʑʌʋ. 

ĕ ɤʅɾʝʐʀʍʋ 
ʀʑɻʚʎʃʂʐʋʏ ɻʌʝ ʐʂʉ 
CT.1 

(1) Demertzis J, Menias CO. State of the art: imaging of renal infections.  Emerg Radiol. 2007;14:13-22. 

(2) Grayson DE et al.  Emphysematous infections of the abdomen and pelvis: a pictorial review.  Radiographics. 2002;22:543-561. 

http://radiographics.rsnajnls.org/content/vol22/issue3/images/large/g02ma06g15b.jpeg


ĕ ɚʑʊʂʈʘʉʋ ʆʝʎʐʋʏȟ ɻʆʐʅʉʋɼʋʇʚɻȟ ʎʆʅɻɾʍɻʒʅʆʝȢ 

ĕ ɩʍʋʐʅʈʡʈʀʉʂ ɻʌʀʅʆʝʉʂʎʂ1,2: 

Ĕ ɚʊʅʋʇʋɾʀʚ ʐʂʉ ʘʆʐɻʎʂ ʐʂʏ ɼʇʗɼʂʏ 

Ĕ ɬʋ iv ʎʆʅɻɾʍɻʒʅʆʝ ʈʌʋʍʀʚ ʉɻ ʌɻʍʘʔʀʅ ʌʇʂʍʋʒʋʍʚʀʏ 
ʎʔʀʐʅʆʗ ʈʀ ʐʂ ʇʀʅʐʋʑʍɾʅʆʝʐʂʐɻ ʐʋʑ ʉʀʒʍʋʞ 

Ĕ ρππϷ ʀʑɻʅʎʃʂʎʚɻ ɉin largest systematic review)3 

 

(1) Lee C, Henderson SO.  Emergent surgical complications of genitourinary infections. Emerg Med Clin N Am. 2003;21:1057-1074. 

(2) Demertzis J, Menias CO. State of the art: imaging of renal infections.  Emerg Radiol. 2007;14:13-22. 

(3) Somani 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. 



Portnoy et al.  Gas in the kidney: CT findings.  Emerg Radiol. 2007:14:83-87 



Portnoy et al.  Gas in the kidney: CT findings.  Emerg Radiol. 2007:14:83-87. 



Portnoy et al.  Gas in the kidney: CT findings.  Emerg Radiol. 2007:14:83-87. 



ü ɬɻʊʅʉʝʈʂʎʂ ʈʀ ɼʗʎʂ ʀʑʍʙʈɻʐɻ ʎʀ ɻʌʇʙ ɻȾɻȟ U/S ʙ #4 
Wan (1996) :  

ü ɬʞʌʋʏ ρȡ 
ɣɻʐɻʎʐʍʋʒʙ ʐʋʑ ʌɻʍʀɾʔʞʈɻʐʋʏ ʀʚʐʀ ʈʀ ɻʌʋʑʎʚɻ ʐʂʏ 
ɿʅʙʃʂʎʂʏ ʐʖʉ ʋʞʍʖʉ ʀʚʐʀ ʈʀ ʐʂʉ ʌɻʍʋʑʎʚɻ ɾʍɻʈʈʋʀʅɿʡʉ 
ʙ ʎʐʅʆʐʡʉ ɻʀʍʚʖʉȢ 

ɫʑʉɿʑʗʁʀʐɻʅ ʈʀ ɻʑʊʂʈʘʉʂ ʃʉʂʎʅʈʝʐʂʐɻ ɉ/2 ςȢυσɊȟ ʈʅɻ ʌʅʋ 
ʋʊʀʚɻ ʆɻʅ ʎʋɼɻʍʙ ʌʋʍʀʚɻ ʆɻʅ ʈʅʆʍʝʐʀʍʋ ɿʅʗʎʐʂʈɻ ɻʌʝ ʐʂʉ 
ʘʉɻʍʊʂ ʈʘʔʍʅ ʐʋ ʃʗʉɻʐʋȢ1,2 

ü ɬʞʌʋʏ ςȡ 
ɦʀʒʍʅʆʙ ʙ ʌʀʍʅʉʀʒʍʅʆʙ ʎʑʇʇʋɾʙ ɻʒʍʡɿʋʑʏ ʑɾʍʋʞ ʈʀ 
ɻʘʍɻ ʙ ɻʘʍɻʏ ʀʉʐʋʌʅʎʈʘʉʋʏ ʎʐʋ ɻʌʋʔʀʐʀʑʐʅʆʝ ʎʞʎʐʂʈɻȢ 

(1) Wan YL, Lee TY, Bullard MJ, Tsai CC.  Acute gas-producing bacterial renal infection:  correlation between imaging findings and clinical outcome.   

         Radiology. 1996;198:433-438. 

(2)  Somani 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. 



 

 

 

 

 

 

(A)    (B) 

(1) Wan YL, Lee TY, Bullard MJ, Tsai CC.  Acute gas-producing bacterial renal infection:  correlation between imaging findings and clinical outcome.   

Radiology. 1996;198:433-438. 



 

(1) Wan YL, Lee TY, Bullard MJ, Tsai CC.  Acute gas-producing bacterial renal infection:  correlation between imaging findings and clinical outcome.   

Radiology. 1996;198:433-438. 



      (1) ɠʈʅʎʘʇʂʉʋʏ ʎʔʙʈɻ 
                                                                   ʆɻʅ ʀʉʐʋʌʅʎʈʘʉʋʏ                       
                                                                   ɻʘʍɻʏ 
 
 
 
 
 
(2) ɞʈʒɻʉʚʁʀʅ ʌʀʍʅʋʔʘʏ ʈʀ  
ʔɻʈʂʇʙʏ ʘʉʐɻʎʂʏ  ʎʙʈɻ ʆɻʅ  
ʑʌʋʆʗʕʅʋ ɻʌʝʎʐʂʈɻ ʈʀ 
 ʌɻʍʋʑʎʚɻ ʑɾʍʋʞ ʆɻʅ ɻʘʍɻȢ 

(1) Wan YL, Lee TY, Bullard MJ, Tsai CC.  Acute gas-producing bacterial renal infection:  correlation between imaging findings and clinical outcome.  

Radiology. 1996;198:433-438. 



ü Huang and Tseng (2000) 1 - ɬɻʊʅʉʝʈʂʎʂ ʈʀ ɼʗʎʂ 
ʐɻ ʀʑʍʙʈɻʐɻ ʐʂʏ #4 ʎʔʀʐʅʆʗ ʈʀ ʐʂʉ ʀʉʐʝʌʅʎʂ 
ʐʋʑ ɻʘʍɻȢ 
ɩʅʃɻʉʙ ʌʍʝɼʇʀʕʂ ʃʉʂʎʅʈʝʐʂʐɻʏ 

ü ɣʇʗʎʂ ρȡ ɚʘʍɻʏ ʎʐʋ ɻʌʋʔʀʐʀʑʐʅʆʝ ʎʞʎʐʂʈɻ πϷ 

ü ɣʇʗʎʂ ςȡ ɚʘʍɻʏ ʎʀ ʉʀʒʍʅʆʝ ʌɻʍʘɾʔʑʈɻȢ ρπϷ 

ü ɣɻʐʂɾʋʍʚɻ σɚȡ ɚʘʍʅʋ ʎʀ ʌʀʍʅʉʀʒʍʅʆʝ ʔʡʍʋȢ ςωϷ 

ü ɣʇʗʎʂ σɛȡ ɚʘʍɻʏ ʎʀ ʌɻʍɻʉʀʒʍʅʆʝ ʔʡʍʋȢ ρωϷ 

ü ɣʇʗʎʂ τȡ ɲʈʒʖ ʙ ʈʋʉʙʍʂʏ ʉʀʒʍʝʏȢ υπϷ 

(1)  Huang JJ, Tseng CC.  Emphysematous pyelonephritis:  Clinicoradiological classification, management, prognosis, and pathogenesis. Arch 

Intern  Med. 2000;160:797-805. 



(1)  Huang JJ, Tseng CC.  Emphysematous pyelonephritis:  Clinicoradiological classification, management, prognosis, and pathogenesis. Arch 

Intern  Med. 2000;160:797-805. 



(1)  Huang JJ, Tseng CC.  Emphysematous pyelonephritis:  Clinicoradiological classification, management, prognosis, and pathogenesis. Arch 

Intern Med. 2000;160:797-805. 



 Class 3A:     Class 3B: 

 ɩʀʍʅʉʀʒʍʅʆʙ ʎʑʇʇʋɾʙ   ɩɻʍɻʉʀʒʍʅʆʙ ʎʑʇʇʋɾʙ 

(1)  Huang JJ, Tseng CC.  Emphysematous pyelonephritis:  Clinicoradiological classification, management, prognosis, and pathogenesis. Arch 

Intern Med. 2000;160:797-805. 



 

 

 

 

 

 
ɚʈʒʋʐʀʍʝʌʇʀʑʍʂ ʀʈʒʑʎʂʈɻʐʡɿʂʏ ʌʑʀʇʋʉʀʒʍʚʐʅɿɻ ʎʀ ɻʎʃʀʉʙ ʈʀ 

ɻʑʐʋʎʖʈʅʆʙ ʀʌʅʆʍɻʐʋʞʎɻ ʌʋʇʑʆʑʎʐʅʆʙ ʉʀʒʍʅʆʙ ʉʝʎʋȢ 

(1)  Huang JJ, Tseng CC.  Emphysematous pyelonephritis:  Clinicoradiological classification, management, prognosis, and pathogenesis. Arch 

Intern Med. 2000;160:797-805. 



ĕ Falagas (2007): ɥʀʐɻ-ɻʉʗʇʑʎʂ χ ʈʀʇʀʐʡʉ 

ɥʘʎʂ ɡʉʂʎʅʈʝʐʂʐɻ ςυϷ ɉɞʞʍʋʏ ρρ-42%) 

ĕ ɩɻʍʗɾʋʉʐʀʏ ʆʅʉɿʞʉʋʑ ɾʅɻ ɻʑʊʂʈʘʉʂ ʃʉʂʎʅʈʝʐʂʐɻȡ 

Ĕ ɫʑʉʐʂʍʂʐʅʆʙ ʃʀʍɻʌʀʚɻ OR 2.85 (1.19-6.81) 

Ĕ ɲʈʒʖ EPN OR 5.36 (1.41-20.33) 

Ĕ ɬʞʌʋʏ ρ OR 2,53 (1,13-5,65) 

Ĕ ɡʍʋʈɼʋʌʀʉʚɻ OR 22.68 (4.4-116.32) 

ĕ ɝʀʉ ʎʑʎʔʀʐʚʁʀʐɻʅȡ 

Ĕ ɨ ɿʅɻɼʙʐʂʏ OR 0,32 (0,05-1,99) 

(1) Falagas ME, Alexiou VG, Giannopoulou KP, Siempos II. Risk factors for mortality in patients with emphysematous pyelonephritis. J Urol.  

         2007;178:880-885. 



ĕ ɦʋʎʂʇʀʚɻȟ ʀʚʎʋɿʋʏ ʎʐʂ ɥɞɡȠ 

ĕ ɝʅʝʍʃʖʎʂ ʑɾʍʡʉ ʆɻʅ ʂʇʀʆʐʍʋʇʑʐʡʉ 

ĕ ɣɻʐʗʇʇʂʇɻ ɻʉʐʅʈʅʆʍʋɼʅɻʆʗ 

ĕ ɡʀʍɻʌʀʚɻ ʐʋʑ ɿʅɻɼʙʐʂȡ ɳʇʀɾʔʋʏ ʐʋʑ ʎɻʆʔʗʍʋʑ 

ʎʐʋ ɻʚʈɻ 

ĕ ɲʍʎʂ ʐʂʏ ɻʌʝʒʍɻʊʂʏ ʐʖʉ ʌʍʋʎɼʀɼʇʂʈʘʉʖʉ 

ʉʀʒʍʡʉ ʀʗʉ ʑʌʗʍʔʀʅ 

ĕ ɞʊɻʎʒʗʇʅʎʂ ʐʂʏ ʇʀʅʐʋʑʍɾʚɻʏ ʐʋʑ ʗʇʇʋʑ ʉʀʒʍʋʞ 

(1) Somani 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. 



ĕ ɣɻʐʀʑʃʑʉʐʙʍʅʀʏɾʍɻʈʈʘʏ1: 
Ĕ ɞʊɻʐʋʈʚʆʀʑʎʂ ʐʂʏ ʃʀʍɻʌʀʚɻʏ 

Ĕ ɚʉɻʒʘʍʃʂʆɻʉ ʑʕʂʇʋʚ ʍʑʃʈʋʚ ʆʇʅʉʅʆʙʏ ʆɻʅ ʈʅʆʍʋɼʅʋʇʋɾʅʆʙʏ 
ʃʀʍɻʌʀʚɻʏ ɾʅɻ ʀʌʅʌʇʀɾʈʘʉʀʏ 54) ʈʀȡ 
ē ɚʈʅʉʋɾʇʑʆʋʎʚɿʀʏ 

ē ɮʃʋʍʅʋʆʅʉʋʇʝʉʀʏ 

ē ɩʅʌʀʍɻʆʅʇʇʚʉʂ / ʐɻʁʋʈʌɻʆʐʗʈʂ 

ē ɣʀʒʐɻʁʅɿʚʈʂ 

ē ɣɻʍɼɻʌʀʉʘʈʀʏ 

ĕ ɝʅʗʍʆʀʅɻȡ χ ʂʈʘʍʀʏ ɾʅɻ ʇʋʚʈʖʊʂ ʐʋʑ ʆɻʐʡʐʀʍʋʑ 
ʋʑʍʋʌʋʅʂʐʅʆʋʞ ʆɻʅ ʈɻʆʍʞʐʀʍʂ ʌʋʍʀʚɻ ɾʅɻ ɻʎʃʀʉʀʚʏ ʈʀ 
ʎʋɼɻʍʙ ʀʈʒʗʉʅʎʂ ʌʋʑ ʀʆɿʂʇʡʉʋʉʐɻʅ ʈʀ ʌʑʍʀʐʝȟ 
ɼɻʆʐʂʍʅɻʅʈʚɻ ʙ ʑʌʝʐɻʎʂ ρπ-ρτ ʂʈʀʍʡʉ ɻʉʐʅɼʅʋʐʅʆʡʉ 

ĕ ɚʉʐʅʆɻʐɻʎʐʙʎʐʀ ʐʋʉ ʔʍʝʉʅʋ ʀʎʖʐʀʍʅʆʝ ʆɻʃʀʐʙʍɻ ɉpig-tail 
ʙ ʉʀʒʍʋʎʐʋʈʚɻɊ ʌʍʅʉ ʊʀʆʅʉʙʎʀʐʀ ʐʂʉ ɻʉʐʅɼʅʋʐʅʆʙ ɻɾʖɾʙ 

(1) Nicolle LE, AMMI Canada Guidelines Committee.  Complicated urinary tract infection.  Can J Infect Dis Med Microbiol. 2005;16:349-360. 



ü Somani ɉςππψɊȡ ɫʑʎʐʂʈɻʐʅʆʙ ɻʉɻʎʆʝʌʂʎʂ 
                                                                                                      ɡʉʂʎʅʈʝʐʂʐɻ 
 

ü ɥʝʉʋ ʒɻʍʈɻʆʀʑʐʅʆʙ ɻɾʖɾʙ                                                       υπϷ 
 

ü ʒɻʍʈɻʆʀʑʐʅʆʙ ɻɾʖɾʙ Ϲ ʀʌʀʚɾʋʑʎɻ ʉʀʒʍʀʆʐʋʈʙ                  ςυϷ 
 

ü ʒɻʍʈɻʆʀʑʐʅʆʙ ɻɾʖɾʙ ʈʀ ɿʅɻɿʀʍʈʅʆʙ ʌɻʍʋʔʘʐʀʑʎʂ             13,5%(p <0,001) 
 

ü ʒɻʍʈɻʆʀʑʐʅʆʙ ɻɾʖɾʙ Ϲ ɿʅɻɿʀʍʈʅʆʙ ʌɻʍʋʔʘʐʀʑʎʂ  

    Ϲ ʀʆʇʀʆʐʅʆʙ ʉʀʒʍʀʆʐʋʈʙ                     6.6% 
ɫʑʈʌʘʍɻʎʈɻȡ ʂ ʔʋʍʙɾʂʎʂ ʑɾʍʡʉȟ ʂ  ʀʌʅʃʀʐʅʆʙ ɻʉʐʅɼʅʋʐʅʆʙ ɻɾʖɾʙȟ ʂ ɿʅʝʍʃʖʎʂ 
ʐʖʉ ʌɻʍɻɾʝʉʐʖʉ ʌʍʝʆʇʂʎʂʏ ʆɻʅ ʂ ʌʍʝʖʍʂ ɿʅɻɿʀʍʈʅʆʙ ʌɻʍʋʔʘʐʀʑʎʂ ϹȾ- ʂ 
ʀʆʇʀʆʐʅʆʙ ʉʀʒʍʀʆʐʋʈʙ ʝʐɻʉ ʀʉɿʀʚʆʉʑʐɻʅ ɿʚʉʋʑʉ ʐɻ ʆɻʇʞʐʀʍɻ ɻʌʋʐʀʇʘʎʈɻʐɻȢ 

(1) Somani 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. 



ĕ ɞʌʅʌʇʋʆʘʏ 
Ĕ ɫʙʕʂȟ ɡʗʉɻʐʋʏ 

Ĕ ɥʂ ɻʉʐɻʌʝʆʍʅʎʂ ʎʀ ʒɻʍʈɻʆʀʑʐʅʆʙ ɻɾʖɾʙ ʙ ɝɞɩ 

Ĕ ɭʌʋʐʍʋʌʙ1 

ĕ ɞʌʘʆʐɻʎʂ ʐʂʏ ʇʋʚʈʖʊʂʏ 
Ĕ ɩʉʀʞʈʋʉɻʏȡ ɩʉʀʑʈʋʉʚɻȟ ɞʈʌʞʂʈɻȟ ɩʉʀʑʈʋʈʀʎʋʃʖʍʗʆʅʋ 

Ĕ ɨʎʐʗȡ ɨʎʐʀʋʈʑʀʇʚʐʅɿɻ ʐʂʏ ɡɥɫɫ 

Ĕ ɚɾɾʀʚɻȡ ɰʀʑɿʋɻʉʀʑʍʞʎʈɻʐɻ ʐʂʏ ʆʋʅʇʅɻʆʙʏ ɻʋʍʐʙʏ 

Ĕ ɴʌɻʍȡ ɚʘʍɻʏ ʎʐʅʏ ʂʌɻʐʅʆʘʏ ʒʇʘɼʀʏ 

Ĕ ɫʌʇʙʉɻȡ ɫʌʇʂʉʅʆʝ ʘʈʒʍɻʆʐʋ 

Ĕ ɝʘʍʈɻȡ ʉʘʆʍʖʎʂ ʐʖʉ ʌʀʍʅʐʋʉʅʡʉ 

(1) Tang HJ et al.  Clinical characteristics of emphysematous pyelonephritis.  J Microbiol Immunol Infect. 2001;34:125-130. 



ĕ ɥʚɻ ɻʎʑʉʙʃʅʎʐʂ ɻʉʐʚɿʍɻʎʂ ʐʋʑ ʉʀʒʍʋʞ ʎʀ 
ʔʍʝʉʅɻ ʇʋʚʈʖʊʂ ʎʐɻ ʌʇɻʚʎʅɻ ʐʂʏ ʔʍʝʉʅɻʏ 
ɻʌʝʒʍɻʊʂʏ 

ĕ ɞȢ Coli ʆɻʅ ʌʍʖʐʘɻʏ ʐɻ ʌʅʋ ʆʋʅʉʗ1 
ĕ ɨʅ ʆʋʍɻʇʇʅʋʀʅɿʀʚʏ ʇʚʃʋʅ ɻʌʋʐʀʇʋʞʉ ʐʂʉ ʌʅʋ 
ʎʑʔʉʙ ɻʅʐʚɻ ɻʌʝʒʍɻʊʂʏ1 

ĕ ɢʎʐʋʇʋɾʅʆʗȡ ʌɻʍʋʑʎʚɻ ʈɻʆʍʋʒʗɾʖʉ ʌʋʑ 
ʌʀʍʅʘʔʋʑʉ ʇʅʌʚɿʅɻ ɀ 

    ʊɻʉʃʖʈɻʐʡɿʂ ʆʞʐʐɻʍɻ 
    (xanthoma cells) 

(1) Demertzis J, Menias CO. State of the art: imaging of renal infections.  Emerg Radiol. 2007;14:13-22. 


