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Analysis of Kidney Computed Tomographic Findings in Patients with Acute Pyelonephritis and Septic Shock

Soonseong Kwon, M.D., Sangchan Jin, M.D., Wooik Choi, M.D., and Sungjin Kim, M.D.

Department of Emergency Medicine, Dongsan Medical Center, Keimyung University School of Medicine, Daegu, Korea

Background: Clinical findings, medical history and laboratory findings in patients with acute pyelonephritis are insufficient to predict
the occurrence of septic shock and to assess its severity and prognosis. Early imaging may not only aid in diagnosing acute pyeloneph-
ritis, but also help in assessing the risk factors associated with septic shock.

Methods: In this retrospective study, we reviewed the medical records and collected the data of 200 patients from January to December,
2011. All patients were over 18 years old; showed symptoms of fever, chills, muscle pain and flank pain; demonstrated more than 10
white blood cells in urinalysis; and were diagnosed with acute pyelonephritis after computed tomography (CT) scan. Patients were clas-
sified into two groups: patients with septic shock (group 1) and patients without septic shock (group 2), and the clinical, laboratory and

CT findings of the two groups were then compared.

Results: Out of all 200 patients, there were 32 patients (16%) who had acute pyelonephritis with septic shock. The acute pyeloneph-
ritis with septic shock group (group 1) showed increased bacteremia compared with the other group (53.1% vs. 24.4%, p = 0.002).
Laboratory findings showed that group 1 patients had higher serum creatinine (1.67 £ 1.03 mg/dl vs. 1.14 + 0.98 mg/dl, p = 0.022)
and hsCRP (8.36 + 5.29 mg/dl vs. 5.27 + 3.53 mg/dl, p = 0.000) than group 2 patients. The findings of kidney CT showed statisti-
cally significant differences in global renal enlargement (31.3% vs. 18.7%, p = 0.005), pelvicalyceal wall thickening (37.5% vs.
13.1%, p = 0.005) and poor excretion of contrast (25% vs. 2.4%, p = 0.000). The results of the logistic regression test showed that
there were significant differences in bacteremia serum creatinine, C-reactive protein, pelvicalyceal wall thickening and poor ex-

cretion of contrast.

Conclusions: Computed tomography can predict the possibility of septic shock by identifying the range of renal lesions in patients with
acute pyelonephritis. It can therefore allow initial aggressive treatment that can contribute to decreases in mortality and morbidity in pa-

tients with acute pyelonephritis.
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Table 1. Clinical Data of the Patients
Overall Group 1 Group 2
Mean £ SD or N (%) Mean £ SD or N (%) Mean £ SD or N (%) p value

Sex

Male 26 (13) 4 (12.5) 22 (13.1) 0.927

Female 174 (87) 28 (87.5) 146 (86.9)
Age 61.32 +16.98 64.63 +11.02 59.56 + 17.07 0.035
Vital sign

Systolic blood pressure 117.97 + 26.15 84.31+18.74 124.38 £22.16 0.000

Diastolic blood pressure 72.56 £17.35 48.94 £ 17.77 77.05+13.14 0.000

Mean arterial pressure 87.69 +19.35 60.73 +17.73 92.83+14.91 0.000

Respiration rate 2158 +7.76 20.88 £2.99 21.71+8.36 0.576

Pulse rate 9343+ 17.74 91.75 £+ 18.13 93.74 £ 17.71 0.561

Body temperature 37.83+1.03 3753+131 37.88 £0.97 0.072
GCS score 13.74+1.85 12.50 +2.86 13.98 +1.49 0.007
Past history

Diabetes mellitus 62 (31) 11 (34.4) 51(30.4) 0.652

Liver cirrhosis 16 (8) 2(6.3) 14 (8.3) 1.000

Cardiovascular disease 47 (23.5) 7(21.9) 40 (23.8) 0.813

Malignancy 9 (4.5) 2(6.3) 8(4.8) 0.663
Historical feature

Hospital-acquired infection 27 (135) 7(2.2) 20 (11.9) 0.130

Bedridden status 13(6.5) 5 (15.6) 8(4.8) 0.022

Long-term foley catheterization 16 (8) 5 (15.6) 11 (6.5) 0.083
Bacteremic APN 58 (29) 17 (53.1) 41 (24.4) 0.002
Initial appropriation of antibiotic treatment 137 (68.5) 22 (68.8) 115 (68.5) 0.974
Length of hospital stying 8 (6-13) 15 (10-20.75) 7(5-11.75) 0.000
Duration from symptom onset to ED arrival (d) 3(2-4) 2 (1-3.75) 3(2-4) 0.100
Duration from ED to using antibiotics (hr) 2(1-2) 2(1-3) 2 (1-3.75) 0.629
APACHE Il score 554 +4.31 10.00 + 4.94 4.70 + 3.62 0.000

“Group 1: patients experienced septic shock. TGroup 2: patients not experienced septic shock. GCS: Glasgow coma scale; APN: acute pyelonephritis;
ED: emergency depeartment; APACHE II: acute physiology and chronic health evaluation II.



T 9] 320 4 A9 A4 SHEZ WA o4 275

Q19| o] Hol7} 9=
! w}% A 9 7438 5 F

2) SOUHOIZIAL I SHUR| AR ChEt bl

FEZo| WY w39 WAl AL JF ARy
s Aepueratel & WAL AakE Alme Az, Po
kAL A F EA 0] o]Ro]R kg AAL HOl AL
1ol Al 2294|(68.8%), 230l 4] 5594(32.7%) 2 1ol Al &<t
Ao ot w2 WiEE Helal(p = 0.000), & viFEA
oA P e Bl BF= 1tollA] 199](59.4%), 2ol A
880|(52.4%) SAck(p = 0.467). BouorzAbelA] wjokEl Fut
2 Al A wjopE o] UASHE FEES Wl A
= 1:,’-01]/\1 174)(53.1%), 2ol A 4141(24.4%) = 1to A o
Zo| ugo] FAHOR G5 £ AWE HYlrkp =
0.002).
t‘sﬂoﬂ cu Q HHootyéll/\}o“/q E;HE]

atoll oiel A 14
AE Agste] z7)o] HAs| FYAT AGHUCT B
ShElE AR 1ol A 2290)(68.8%), 2ol 4] 115¢]1(68.5%)

Table 2. Laboratory Findings
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Overall Group 1 Group 2’ o value
Mean + SD Mean + SD Mean + SD

White blood cell (x1000/dl) 12.39 +5.62 13.07+£6.71 12.27 £5.40 0.532
Hematocrit (%) 33.78 £3.90 32.62+4.52 34.00+3.74 0.112
Na+ (mM/L) 137.18 +5.82 138.06 + 5.60 137.01 +5.86 0.350
K+ (mM/L) 3.97+0.73 3.93+0.60 3.97+0.75 0.782
Serum glucose (mg/dl) 169.45 + 114.62 147.81 + 66.75 17357 +121.33 0.245
Blood urea nitrogen (mg/dl) 23.37+£18.77 25.13+14.20 20.89 +14.04 0.120
Creatinine (mg/dl) 1.23+1.20 1.67+£1.03 1.14+0.98 0.022
Bilirubin total (mg/dI) 0.87 +0.67 0.77+0.58 0.89+0.68 0.343
Bilirubin direct (mg/dl) 0.51+2.28 0.31+0.24 0.55+2.48 0.594
hsCRP (mg/dl) 5.76 + 4.65 8.36 +5.29 5.27 £3.53 0.000
Serum albumin (mg/dl) 3.44+0.35 3.46 £0.33 3.43+0.35 0.651

“Group 1: patients experienced septic shock. TGroup 2: patients not experienced septic shock. hsCRP: high sensitivity C-reactive protein.

Table 3. Computed Tomographic Findings

Group 1 Group 2'

N (%) N (%) p value
Striated or wedge shaped nephrogram, unifocal 4 (12.5) 41 (24.4) 0.139
Striated or wedge shaped nephrogram, multifocal 15 (46.9) 85 (50.6) 0.700
Focal renal enlargement 1(3.1) 2(1.2) 0.409
Global renal enlargement 10 (31.3) 18 (10.7) 0.005
Obliteration of perinephric fat 9(28.1) 33(19.6) 0.280
Thickening of Gerota’s fascia 8(25.0) 35 (20.8) 0.599
Obliteration of renal sinus 3(9.4) 11 (6.5) 0.473
Pelvicalyceal wall thickening and enhancement 12 (37.5) 22 (13.1) 0.001
Poor excretion of contrast 8(25.0) 4(2.4) 0.000
Abscess 2(6.3) 5(3.0) 0.311
Pyonephrosis 2(6.3) 4 (2.4) 0.246

“Group 1: patients experienced septic shock. TGroup 2: patients not experienced septic shock.
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Table 4. Multi-variate Logistic Regression Analysis

95% Confident Interval

B p value Exp (B) Lower Upper
Age 0.025 0.119 0.026 0.993 1.060
Global renal enlargement 0.864 0.134 2.372 0.766 7.343
Pelvicalyceal wall thickening and enhancement 1.110 0.026 3.034 1.138 8.308
Poor excretion of contrast 1.666 0.025 5.291 1.237 22.633
Bedridden status 0.769 0.328 2.157 0.463 10.054
Bacteremic APN 1.084 0.020 2.956 1.186 7.368
serum creatinine 0.321 0.029 1.378 1.034 1.838
serum hsCRP 0.106 0.003 1111 0.036 1.193
APN: acute pyelonephritis; hsCRP: high sensitivity C-reactive protein.
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Fig. 1. CT findings of acute pyelonephritis patients. (A)
Shows global enlargement of kidney compared with the
other kidney. (B) Shows pelvicalyceal wall thickening and
enhancement. (C) Shows poor excretion of contrast.
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