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The clinical features and relationship with sepsis according to the number
of computed tomography findings in patients with acute pyelonephritis
with urolithiasis

Geunseok Kim?, Sangchan Jin? Jinwook Park*

Department of Emergency medicine, Daegu Fatima Hospital, Daegu, *Department of Emergency Medicine,
Dongsan Medical Center, Keimyoung University School of Medicine, Daegu, Korea

Objective: Uralithiasis is obstructive uropathy that can progress to acute pyelonephritis by retrograde urinary tract infec-
tion. This study aimed to assess the clinical features of acute pyelonephritis with urolithiasis based on the computed
tomography (CT) findings.

Methods: The medical records of patients who visited the emergency room were reviewed retrospectively from January 1,
2018, to January 31, 2021. This study investigated 109 patients (over 14 years old) diagnosed with acute pyelonephritis by
kidney computed tomography. In the patient with acute pyelonephritis with urolithiasis, there were some findings like
wedge-shaped hypodensity, kidney enlargement, perinephric fat stranding, pelvicalyceal wall thickness and enhancement,
Gerota’s fascia thickness, and delayed excretion of contrast. The subjects were classified into two groups according to the
number of CT findings: less than three CT findings group (group 1) and three or more CT findings group (group 2).
Results: A higher incidence of hypotension, tachycardia, and sepsis was observed in group 2 than in group 1 (all
P<0.05). Furthermore, the high sensitivity C-reactive protein level was also significantly higher than group 1. The number
and location of urinary stones had no significant relationship with the CT findings.

Conclusion: The characteristics of acute pyelonephritis with urolithiasis differ for each group. A significant correlation
was observed between the number of CT findings and the prevalence of sepsis. Predicting the patients’ clinical charac-
teristics and the presence of sepsis will be helpful in treatment.
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Capsule Summary

What is already known in the previous study

In the case of acute pyelonephritis complicated by a uri-
nary tract obstruction due to stones, rapid recognition
of the clinical features is essential because it can
progress to sepsis and cause shock or disseminated
intravascular coagulation. Kidney computed tomogra-
phy (CT) is a simple, fast, and highly sensitive technique,
making it the most preferred in emergency rooms.

What is new in the current study

Patients with acute pyelonephritis with obstructive uri-
nary retention were divided into two groups according
to the number of CT findings (i.e., renal enlargement,
inflammatory change: perinephric fat stranding, pelvi-
calyceal wall thickening and enhancement, Gerota’'s
fascia thickness, and poor excretion of contrast). The
results of this study may be significant for comparing
patients based on the number of CT findings.
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AZEF 2] U5 (Gerota’s fascia thickness), 9 A i
%9] A4 (poor excretion of contrast) 5©] AT}

(@)
,%
=
o
7
o
rr
H
2

ko

Hu

iih)

X

ot

>

=

2

{127

>

i,

)

o

do rIF
2
o2
1o
B 4
o g
|
1o,
ot
=
)
Y
-
=2

H
wehA] of 3t 91
EWCT £700] T4
oMt 8% Wyt Ae

4o oX

Folslsh o vt
3 Fotu A sheiet.

O_>|: oﬂ, _llm

=
o 1o o
ot
>
=,
=
ok

T

1. CH&F 2bXt

A g s e gekaE A4l o9 E e S
918 wokth(Protocol No. 2023—01-001). 2018 1€
e 20219 12704 3 10 L3 = A e) Aol 559
SAIEE Wt v 154 o8 ks & 29574 A%
CTE Adste] A 07 Ak 2 7447 5 29 <
A% CT 357 34 A9 A2 1099 S §
FA oz BA G iy FA=olA W A 18,
G, (3 55 2 A 23 Al Ex13
o] &2 AL, WAL, AHAL, QA Aol tgh 24
S AABGT CT 2742 29 JAo sty 1709 5
O % St AN A BE AN T AF
=2 7HEE o] &ato] AF sty Tdd & ARt
S AS AR RY SFABAE Y AR Y
Shlth 295 A CTE A PshA e 2244 xp
9} 7| Fo] F-Ee FAl o) AT oA A=t 2
= Ao AR} GAAAA A= SFRAE U
A ARG AL H 20 AAE T]FO R St

QEANT HE A% CT 204 AdEH 07 AL ¥
Al A7) ko] ALP e Wol A E24(1097)

? A3}(8478; Fig. 2), Alvl
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3. B 7| MHHAL 7| &= stk Hn= Y A8 A (Dipstick test) oA trace©]
7ol AY AnlZd QA L& AJoFd (X 400) ol A 4-970

BE AAME S3YsAE U 94 27] AA 4 E & ool A2 HosR L st HAE ZHAIA trace
g2 sgivh A A ANASIESTT T (sys— o, aul& du|AF A A 57 o]l F$= H 5k
temic inflammatory response syndrome, SIRS) 9] & &t o 249 14 % Ckg @9 (high sensitivity C—reac—

[}

7150 whe Al 38°C 23 i 36°C vuh, AuES 90 tive protein, hsCRP) /3% 9] 0-0.5 mg/dLe] v},
3]/ 23, 55 2038/ 23, WE 12,00070/mm? &
3} = 4,00070/mm* P TlEo R BRI HE 4.1 CT71d
T Y ARVE T F A oS MEATE AR

A CT A& Al 294 AHe& SleiM &2k €% =
globEl d (creatinine) X5 WA Flgh ¥ Aol <
af A7 Tl el st dAA S E
okt @4 AdotEd

o
1.3 mg/dL o]A<l A %934

nelste] 2YAE AHESA YTk RE A% CTE 64

Fig. 1. Global enlargement of kidney in a patient with acute
pyelonephritis. Computed tomography scan shows
global enlargement in the right kidney.

Fig. 2. Perinephric fat stranding in a patient with acute
pyelonephritis. Computed tomography scan shows
perinephric fat stranding in the left kidney.

Fig. 3. Pelvicalyceal wall thickening in a patient with acute Fig. 4. Gerota’'s fascia thickening in patient with acute
pyelonephritis. Computed tomography scan shows wall pyelonephritis. Computed tomography scan shows
thickening in the pelvis and calyx of theright kidney. thickening of left Gerota' swall.
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Fig. 5. Poor excretion of contrast in a patient with acute
pyelonephritis. Computed tomography scan taken
during excretory phase shows remaining of contrast
material in the right kidney.

¥+ 128 Channel Multi—detector Computed
Tomography (SOMATOM Sensation 64; Siemens
Medical Systems, Erlangen, Germany) & AF&3tgit}.
Z9A A& A 8] %9 7] (unenhanced phase), ¥ A4
7] (corticomedullary phase), &7] Wl&7] (early
excretory phase)?] 3719 %7& 4t F=9 W =4
=4& 1.5 mL/kg?d 28 3 mL/s9 S22 AFNS
T3l FU71E AHEste] Feth Hof &> 120 mL
2 AgkS Tk 9d5A19 S 294 7Y F
30-50% $of dglom 7] wjE7]9e] 942 90-120
Z o At A1 CTO &7 wet 24 55
AP JA A9 Ak AR el o4lo
T 84 T A CTHA 574 dA 7ss 24
ol A2 HF sttt

pud

5. 84| XMe|

SAEALS SPSS Statistics for Windows (Version
22.0; IBM Corp., Armonk, NY, USA) & o] £-3}o] #-4]
sttt 7 Y ASNTFE AT EE HE2E A
Student t—testE& ©] &3ty JHFEEE H=EA &S F
9= Mann—Whitney U test® #2433t W53 W
+ chi—square test, Fisher exact test, linear—by—
linear association® 594 779 4 A& £49S 319
o FAFS e BT AFEAR Y R EE

o} gk} AFE-9)7F W7 JERY Y
0.

vl SAe] Qlura el B4 L Table 1o ek gie.
FOARAEE UL 22 AN FoE 34 AP @
A % 1099019 123} 23 7holl kAR B4 L
w3 A 17ellA = wFAdol 497 (56.32%) 1A o] 38

15124, 2] B Hol= 6
T2 etk 1 EY 230el A A dSto

off
=
i,
rl
2 T orfr oo X H+ 9 o &

S7F 242 fFo Al E kT (P<0.001). WlHo] Rk
A9 TS FousAl =UHP<0.01). FAEE A7
B Sz WazkA dd Azks s B 17
M Sk 38.85A1F(AHE $] 2-48) 0] AR 27
M Sk 88.3AITH(ARER 9] 24-72) 0] A A 2+l
A st E5e & AATHP<0.01) (Table 1).
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WA FAk7]Fel Fdshs A2 £ A9 177 2
ol ZHzE 157 (17.24%) 3 98 (40.91%) 013 o™ o]
279 BAXHCE FodA B WEES EY
(P<0.05). dNAA: W FutEas, 84 JEF
W ZE g9 % 0444 84 Adoled, &3 Wy
1, hsCRP, &1 55 #4893 2L 5 hsCRPE] 7
9 17olM Fekgte]l 3.01(AHEH S 0.05-3.12)°% 2
m 27o A= Fokgko] 1256 AHEHY 2.14-23.47) &
VER Qo m 230l A o m] QUAl #9ktH(P<0.001). E3
Adobed 3 270] 178 Fo8HA =38 &+ 9l
2AtH(P<0.05) (Table 2).
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4. CT &742| 7H4e0f| IHE &2 sepsis2| 2HA[Of CHEt e dotr7] fl8l chi—square testE AAISkATH 4
=M A3} 4=5.729, P=0.017% o u] g Faa3A 71 = A
= & F A (Table 3).
37HA o2 CT 245 7 I3 dF5e d#
Table 1. Clinical data of the patients
Overall Group 1 Group 2
(n=109) (n=87) (n=22) P-value
Sex
Mae 56 (51.42) 49 (56.32) 7(31.82) 0.092
Female 53 (48.64) 38 (43.73) 15 (68.18)
Age (yr) 58.92+18.93 57.94+15.12 63.11£14.03 0.131
Vital signs
Hypotension? 10 (9.17) 4 (4.60) 6 (27.30) <0.001
Tachycardia? 19 (17.43) 11 (12.64) 8 (36.36) <0.01
Abnormal body temperature? 26 (23.85) 19 (21.84) 7(31.82) 0.327
Tachypnea? 17 (15.60) 11 (12.64) 6 (27.27) 0.091
Sepsis 24 (22.02) 15 (17.24) 9(40.91) <0.05
Past history
Diabetes mellitus 50 (45.87) 34 (39.08) 16 (72.73) 0.094
Liver cirrhosis 1(0.92) 1(1.15) 0 (0.00) 0.613
Acute pyelonephritis 6 (5.50) 4 (4.60) 2(9.09) 0.409
Ureter stone 37 (33.94) 27 (31.03) 10 (45.45) 0.202
Position of stone 0.139
Renal calyx or pelvis 3(2.75) 3(3.45) 0(0.00)
Upper ureter 45 (42.28) 33(37.93) 12 (54.55)
Mid ureter 15 (13.76) 11 (12.64) 4(18.18)
Lower ureter 33(30.28) 26 (29.89) 7(31.82)
Uretero-bladder junction 18 (16.51) 18 (20.69) 0 (0.00)
Size of stone (mm) 6.83£5.01 6.74£5.43 7.04£2.65 <0.05
Number of multiple stone 42 (38.53) 31 (35.63) 11 (50.00) 0.216
Duration from symptom onset to ED arrival (hr) 48.84 (3—48) 38.85 (2—-48) 88.32 (24-72) <0.01

Values are presented as number (%) or mean = standard deviation or median (interquartile range).
Group 1, <3findings in computed tomography (CT) exam group; Group 2, = 3 findingsin CT exam group; ED, emergency medicine.
3 Systolic blood pressure of <90 mmHg or diastolic blood pressure of 60 mmHg. ® Heart rate of >90 beat/min. © Body tem-

perature of >38°C or < 36°C. 9 Respiratory rate of >20 breath/min.

Table 2. Laboratory findings of the patients

Overdl Group 1 Group 2 P-value

White blood cell (< 10%/dL) 10.56+5.50 10.39+4.80 11.26+7.78 0.815
Hematocrit (%) 34.12£3.89 34.01£3.82 32.77+3.74 0.763
Na" (mM/L) 135.32£5.62 133.34+5.14 136.12+6.01 0.422
K* (mM/L) 3.88£0.81 3.91£0.57 3.91£0.69 0.897
Serum glucose (mg/dL) 171.67+£121.63 162.811+62.54 179.65£119.25 0.314
Blood urea nitrogen (mg/dL) 24.23+15.87 20.24+13.89 26.04+14.02 0.211
Creatinine (mg/dL) 0.89*+0.67 0.67£0.24 1.21+0.88 <0.05

Bilirubin total (mg/dL) 0.88 (0.59—-2.01) 0.89 (0.49-1.98) 0.67 (0.44-2.14) 0.383
Bilirubin direct (mg/dL) 0.51 (0.31-1.42) 0.56 (0.12-1.84) 0.31(0.21-1.14) 0.605
hsCRP (mg/dL) 5.49 (0.07-5.81) 3.01(0.05-3.12) 12.56 (2.14-23.47) <0.001
Serum albumin (mg/dL) 3.50*£0.39 351£0.32 3.41£0.29 0.674

Values are presented as mean= standard deviation or median (interquartile range).
Group 1, <3 findings in computed tomography (CT) exam group; Group 2, =3 findingsin CT exam group; hsCRP, high sen-

sitivity C-reactive protein.
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Table 3. Chi-sguare test of kidney computed tomographic findings to sepsis

Patient without sepsis Patient with sepsis Total
Group 1 72 15 87
Group 2 13 9 22
212 (P-value) 5.729 (0.017)

Group 1, <3 findingsin computed tomography (CT) exam group; Group 2, =3 findingsin CT exam group.
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