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Clinical Manifestation of Emphysematous Pyelonephritis and Risk Factors for Mortality

Su Yeon Cho, M.D., Ho-jae Lee, M.D., Yong-Hyun Cho, M.D. and Seung-Ju Lee, M.D.
Department of Urology, College of Medicine, The Catholic University of Korea, Seoul, Korea

Background : Emphysematous pyelonephritis (EPN) is an acute gas forming necrotizing infection of
the renal parenchyma with high mortality. Although its incidence is relatively low, it mostly occurs
in patients wiith diabetes mellitus. The aim of the study is to identify the risk factors related to
mortality and assess the outcome of managements according to the radiologic classification.

Materials and Methods : The clinical records of 23 patients diagnosed with EPN were reviewed re-
trospectively. The cases were grouped into two types on the basis of computed tomography scan.
Type 1 EPN was defined as renal necrosis and gas formation with total absence of fluid content.
Type 2 EPN was defined as the presence of renal or perirenal fluid in association with bubbly or
loculated gas pattern. The patients’ symptoms, performed investigations, and treatments were

analyzed.

Results : All patients had diabetes mellitus. Escherichia coli (718.6%) was the most common patho-
gen in urine and blood cultures. The factors showing statistically significant differences between
survivors and non-survivors were age (P=0.013), the presence of obstructive uropathy (P= 0.008),
and type 1 group (P=0.030). Multivariate logistic regression showed that factor significantly related
to death was age (odds ratio=1.20, 95% confidence interval 1.01-1.38, P=0.037). Conservative
treatment including antibiotics and percutaneous drainage was successful in type 2 group. Overall
mortality was 26.1%; all expired patients were from type 1 group. The mortality of conservative
treatment and nephrectomy in type 1 group was 83.3% and 20.0%, respectively.

Conclusion : These results suggest that old age is a significant risk factor for mortality in patients
with EPN. Nephrectomy should be considered as the main treatment option in patients with type 1

EPN.
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Figure 1. Abdominal CT findings in patients with emphysematous pyelonephritis. (A) Type 1
emphysematous pyelonephritis from 59-year old female shows the renal parenchymal necrosis and
gas with absence of fluid content; (B) type 2 emphysematous pyelonephritis from 44-year old
female shows the presence of renal fluid accompanied by a bubbly gas pattern.
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Table 1. Clinical Features of Patients with Emphysematous Table 2. Comparison of Risk Factors between Survivors

Pyelonephritis at Presentation (n=23) and Non-survivors
Mean®=S.D. No. of patients (%) Survivors  Non-survivors ~ P-
(n=17) (n=6) value

Female 20 (87.0)

Age (years) 541+98 Age (years) 51.2+8.3 623+97 0013

Duration of symptoms (days) 6.8+4.4 Sex 0.384
Duration of diabetes (years) 8.4+71 Male 3 0
Initial serum glucose (mg/dL) 371.6+157.2 Female 14 6
Fever 22 (957) Duration of symptoms 58+27 95+70 0.261
Flank pain 22 (95.7) (days; mean=S.D.)

QObstructive uropathy 5 (217) Duration of diabetes 79+741 99+75 0.562
History of recurrent UTI 8 (34.8) (vears; mean+S.D))
Serum creatinine >1.4 mg/dL 10 (43.4) Mean serum glucose 3784+167.7 3522%£1343 0516
WBC >11,000/mm’ 19 (826) (mg/dL)
Hemoglobin <10 g/dL 11 (47.8) CT type 0.030"
Platelet <60,000/mm® 9 (39.1) Type 1 8 6
Diabetic ketoacidosis 5 21.7) Type 2 9 0
Urine culture positivity 14 (66.7) Obstructive uropathy 0.008"
E. coli 11 (78.6) Present 1 4
Other organisms 3 (214 Absent 16 2

Blood culture positivity 19 (82.6) History of UTI 0.334
E. coli 11 (57.9) Present 5 3
Other organisms 8 (42.1) Absent 12 3

} o Serum creatinine 0.463
UTI, urinary tract infection >1.4 mgdL 3 2
<1.4 mg/dL 9 4

7F AR, AARE AAF 240 A, 3 AdolEd WBC count 0.730
S METE) BALGE BaRDE BE T 20 >11,000/mm] 14 5

o o ' ' <11,000/mm’ 3 1
Tr‘o/]f\i_]: ]'O]% E—O] Z] E%Q}W(Table 2) -‘18—1 L]' /\]'UO]—;(]':\E-‘O/] Hemog|obin 0.365
ol 7t AERTS] Hafitolol HIF o)Al woke <10 g/dL 9 2

>10 g/dL 8 4
=) 241 =06 oli= A A Z=3o] xpA)
o, 9 Rl /s ok BE weE g 237 Platelet count 0.269
type 12| 71EA4 A$AAS EOIE g0l A e AbgA} = <60,000/mm§ 4 0
b a8 e A urt felahl wekh vhae 212 ~60,000/mm 3 6
IAAENS EF o2 FHTEL Ao]d A= o] “statistically significant; UTI, urinary tract infection
(odds ratio=1.20, 95% confidence interval 1.01-1.38, P=
0.037)8Fo] frojek A 1 E AR LERgT Table 3. Computed Tomographic Classifications and
AFE 422 2704 type 102 BRE A5$E 144 Their Outcomes
(60.9%), type 2% 9¢1(39.1%)°] AtH Table 3). F 44 &= Tyoe 1 Type 2
WSS 7h BAE B type 1 Skl £33, 59 & Total No. " 9
B - Obstructive uropathy 5 (4 0
413:] O] /\]—tﬂ—ol'oq /\]—U]— O] 80(yi ]/]—]:’]'qu— Type 2 %x]’% Treatment modalities
M= BAA R mel MEAGHESE 2o ARER A2 Antibiotic alone 2(2) 4
- PCD 4 (3 4
7 HHO ai_o_ AP RE= L9 okol 71 = A]

' IFeimem, A% A 3 A 8 3 PCD +nephrectomy 3 0
T3 Type 1 Aol A = AREA X FZRTE 414 Emergency nephrectomy 5 (19 1
Zxo] o Bol o] FoHom 68 APEA BT type 1 $ “No. of death; PCD, percutaneous drainage
2T =gk type 1 A4 FAA = AR A GE
wom AnIH 69 F 590l e o 5ol A= Ak sHel ol g ul gxko] wHIHglon, ol
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