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Prognostic Factors of Renal Defects on the Initial
DMSA Scan in Children with Acute Pyelonephritis

Yeong Seon Seon, M.D., Duck Geun Kwon, M.D.
Yun Hyea Shin, M.D. and Ki Soo Pai, M.D.

Department of Pediatrics, Ajou University School of Medicine, Suwon, Korea

Purpose : The purpose of this study is to determine if there are prognostic factors leading
to permanent parenchymal damages to kidney in children after acute pyelonephritis.
Methods : This study was conducted in 160 pediatric patients with acute pyelonephritis
admitted to Ajou University Hospital from 2000 to 2005, whose renal cortical defects
were confirmed by 99mTc—dimercaptosuccinic acid scintigraphy (DMSA scan). Along with
the follow—up DMSA scan after 6 months, they were classified into two groups; recovered
group (106) and scarred group (54). The clinical characteristics of each group were
compared.

Results : Among the total of 160 patients, 106 (66.3%) showed recovery of the initial
defect (the recovered group), while 54 (33.8%) showed permanent defects on the follow—
up DMSA scan (scarred group). Recovery rate was poor for patients of 1 year and older,
or patients with the duration of fever and pyuria longer than 7 days. The recovery rate
was poor in the patients with history of frequent febrile episodes and abnormal results
of imaging studies, such as voiding cystourethrography (VCUG), ultrasonography.
Conclusion : The recovery rate of children with renal defects on DMSA scan with acute
pyelonephritis was lower when the patient is older than 1 year, when the duration of fever
and pyuria exceeded 7 days, and when the patients had the histories of frequent febrile
episodes and had urinary tract abnormalities on imaging studies. These findings suggest
that there may be under— or mis—diagnosis of acute pyelonephritis by pediatrician. (J
Korean Soc Pediatr Nephrol 2010;14:195—-202)

Key Words : Acute pyelonephritis, Urinary tract infection, 9mTe _DMSA scintigraphy,
Recovery of renal defect, Frequent febrile episode
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Table 1. Results of follow—up “™Tc—DMSA
Scans in Children with Acute Pyelonephritis
who showed Renal Defects at Diagnosis

Number of patients %
Recovered 106 66.3
Scarred 54 33.8
Total 160 100

Abbreviation : DMSA Scan, dimercaptosuccinic
acid renal scintigraphy

POST POST

| AT

scarred

DRF>10%

kol gers]#] ¢ A 14 @ A 23 20104

A 212074 A50] 9 Tl AT el A
s)stoiet.

S|

~

w

SHEH

J°|'
r-||1

=429 EAREAL SPSS version 16.02 A}

€3} Pearson chi—square test®} Student's t—

test& AR8-8Eo] P<0.05 olakl B¢-5 EAIAC
2 o Zow st
2 o
1. AL 2I=01F IS fI8 =5 DMSA

WA DMSA 27
607314 6719 5
S S ], 1067 (66.3
BT ﬁ & 2o] @

O
—OL mU‘.
32 =

POST

recovered

DRS<10%

Fig. 1. Examples of “™T¢—DMSA scan on recovered vs scarred kidneys, comparing
the initial and the follow—up scans. When there is discernable defects remaining on
the follow up scan or in case DRF is greater than 10 percents, it is assumed that the
initial defects are fixed or the kidney is scarred permanently. DRF: differential renal
function of each side of kidney by geometric mean of isotope activity on DMSA scan.
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Table 2. Comparison of Age at Diagnosis and Gender of Children with Acute Pyelonephritis bet-

ween the Recovered and the

Scarred Group

Recovered Scarred
P—value
n % n %
Age at presentation
infant (<1 yr) 86 76.1 27 23.9 <0.01"
preschool age (1—4 yrs) 11 42.3 15 57.7
school age (=5 yrs) 9 42.9 12 57.1
Gender
male 70 66.0 36 34 0.937
female 36 66.7 18 33.3

Age classification is according to the practice guidelines of British Pediatric Association. *By
Pearson chi—square test or Student t—test. Recovery rate was significantly higher in the group
of age below 1 year compared to the other groups.
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Table 3. Comparison of Degree and Duration
of Fever in Children with Acute Pyelonephritis
between the Recovered and the Scarred Group

Recovered Scarred P
n % n % value
Degree of fever
<39C 54 81.8 12 18.2
>39TC 43 67.2 21 32.8 0.055
Duration of fever
<3 days 53 80.3 13 19.7
4—6 days 32 76.2 10 23.8
>7 days 12 50.0 12 50.0 0.014°

"Pearson chi—square test or Student t—test. The
recovery rate was significantly lower when
compared to the groups of fever duration of
below 7 days, and there was no difference of
recovery rate according to the degree of fever
of patients
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Table 4. Comparisons for the Presence of Episode of Frequent Febrile Illness and Duration of
Pyuria between the Recovered and the Scarred Group of Patients with Acute Pyelonephritis

Recovered

Scarred

P-value’
n % n %

Frequent febrile episodes

no 85 87.6 12 12.4

yves 10 27.8 26 72.2 <0.01
Duration of pyuria

<3 days 53 76.8 16 23.2

4—-6 days 33 78.6 9 21.4

>7 days 5 41.7 7 58.3 0.014

"Pearson chi—square test or Student t—test. Recovery rate was significantly higher when com-
pared to the group of no frequent febrile episode and to the group of pyuria below 7 days, re-

spectively
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Table 5. Comparison of the Results of Imaging
Studies between the Recovered and the Scarred
Group of Patients with Acute Pyelonephritis

Recovered Scarred P
n % n % value
VCUG
normal 65 87.8 9 12.2
abnormal 39 48.1 42 51.9 <0.01
Ultrasound
normal 64 85.3 11 14.7
abnormal 39 51.3 37 48.7 <0.01

"Pearson chi—square test or Student t—test,
Recovery rate was significantly higher when
compared to the abnormal group of each ima-
ging study, respectively. VCUG: voiding cysto-
urethrography, Ultrasound: ultrasonographic exa-
mination of urinary tract
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