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Limitations of 99mTc-DMSA scan in diagnosing acute pyelonephritis in children

Byung Gee Kim, M.D., Jae Ryoung Kwak, M.D., Ji Min Park, M.D. and Ki Soo Pai, M.D.

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

Purpose : We aimed to prove the relative limitation of *™Tc-DMSA scintigraphy (DMSA) compared to computed tomo-
graphy (CT) in diagnosing acute pyelonephritis (APN) in children.

Methods : Since September 2006, after a 64-channel CT was imported, 10 DMSA false-negative patients have been
identified: these patients underwent a CT scan for acute abdomen or acute febrile symptoms and were diagnosed as
having APN; however, their DMSA scans were clear. We focused on these 10 DMSA false-negative patients and analyzed
their clinical findings and CT results. We used Philips Brilliance Power 64-channel CT scanner for the CT scan and Siemens

Orbitor Nuclear Camera 60 Hz for the DMSA scan.

Results : The 10 DMSA false-negative patients were mostly males (80%) and infants (80%). They had fever for a mean
of 1.1-day duration before admission and showed increase in acute reactants: leukocyte, erythrocyte sedimentation rate,
and C-reactive protein. The CT findings of renal lesions were focal in 6 (60%) cases and diffuse in 4 (40%) cases, and
most of the lesions were unilateral in 80% of patients. CT proved that 22 renal lesions were neglected by DMSA.
Differential renal function test by DMSA was also of no use in the evaluation of renal lesions.

Condusion : In this study, DMSA scan showed limitation in finding renal cortical lesions of CT-proven APN patients. DMSA
false-negative results seem to occur at early-phase disease of infantile age, but more prospective studies are needed to
determine the reasons and their prevalence. (Korean J Pediatr 2010;53:408-413)
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DMSA #1574 &4 104+ <
LA 712 A sHAAE 31%3}04 ‘Qiﬁgﬂ WY
(WBO), Ad73745%=(ESR), CHH-E# (CRP) 4], &2
AE T& SHsoH, e AR TGS vluste] 54
BT ATk ol AEAAE Thestadt shglch g CT
Q3 DMSAZAL Atole] ARRFE ZAb 715619l om, CTellA
F}1E HRS N5, AE, ASA ) uet E/HE SHith
CTEYN= 34 mm H42E 29 3—-4 cmE 20 5
UE 7= 2 6441d CT (B, 288dr—64 R E
o] 8313l om, DMSA ~7Helli= Siemens AFe] Orbiter 75 71§
S ARSI WA ZARR(typical effective radiation
dose) &= 247+ 64412 CT 10.0 mSv, DMSA 1.0 mSv °]t}.
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Limitations of 99mTc-DMSA scan in diagnosing APN in children

2 @27 @9kl Hat Yol 16.6 JEel Jolrt 88 (80%) 2.

Z goegon, U A 38.3TC olate o 9w 717-e 3
7 1.190130t). B E gAoll - H 10.0 mg/dL 52 C—xt
Soalo] 271 a0] Qglen, 18-S A9)3 98] ShajelA]

Yo WFFZIITo] FRIFGITE AYFHAEE(ESR & 8
ol Al M 34.3 mm/hrE Z71E A4S HYon 2u Al
A e A 177 3AAE HEAd 18E Algsta BT s
£ H3TH(Table 1).

F 1085 Uz CTA AW 42748 43192 o,
=24 F4-(focal defects) & HQ! 7%= 64, v)vHd $HE(dif-

fuse defects) S Hel A9+ 48t} A= Adoqk yHol QL
€ A%e 8, &5 A% BT AHE A9 2d9rH(Table
2). T3 DMSA ZAtllA 18 = I CTe WR 75
= Aued 1709 HHS 51l A9t 44|, 2719 ¥ 44, 3
O 1341 77H4 W1 508, & 1049 dAtelA 22
SIStk (Table 3). o]Z4 zh2 3h4
FZ el Ak s

o] 7hssHARE DMSACIA &=
= JAFFig. 1, 2, 3).
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Table 2. Summary of CT Findings in 10 Pediatric Cases of
Acute Pyelonephritis that Showed Normal Result on DMSA

Findings No. of patients
Type of cortical defects
Focal 6
Diffuse 4
Laterality of cortical defects
Unilateral 8
Bilateral 2
Total 10

Abbreviations : CT, computed tomogram; DMSA, TP MSA

DMSA $154 4 107

2o, W vl 21

scan

Table 1. Clinical Pictures of 10 Pediatric Cases with Acute Pyelonephritis that Were Normal on DMSA Scan but Abnormal on CT

Patient Age Sex Fever’ WBC ESR CRP Pyuria Interval "
#1 9 F 2 25,400 55 7.81 22 10
#2 3 M 1 20,900 56 10.57 many 17
#3 4 M 1 15,100 32 8.59 12 13
#4 2 M 1 15,400 26 7.46 many 2
#5 1 M 1 22,400 38 16.67 many 1
#6 2 M 1 8,400 22 6.88 many 3
#7 34 M 1 21,000 32 17.62 0 6
#8 4 M 1 15,500 11 8.88 35 7
#9 2 M 1 17,400 28 11.19 12 4
#10 105 F 1 16,900 43 4.03 many 14
Mean+SD  16.6%+32.6 M:F=4:1 1.1£0.3 17,840£4,790 34.3+14.15 10.0x£4.27 7.7£5.54

Abbreviations : CT, computed tomogram: DMSA, " ™DMSA scan: Age, in month: WBC, leukocyte counts on peripheral blood exam;
ESR, erythrocyte sedimentation rate(mm/hr); CRP,C reactive protein (mg/dL): Pyuria, leukocyte count/HPF on urine microscopic exam

"Fever days before admission;

"Interval days between CT and DMSA performed
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Fig. 1. Focal unilateral renal lesion: DMSA scan fails to show any renal defect, which was
detected by the CT scan. The differential renal function ratio of Lt to Rt is 50.7:49.3.
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Fig. 2. Focal bilateral renal lesions: DMSA scan fails to show cortical defects but CT scan
reveals multifocal lesions on both kidneys. The differential renal function ratio of Lt to Rt

is 52:48.

g atel & HolA kgkor (Fig. 1), #4571
2o]% DMSA B|mAS Zwde 247}
52%:48% (absolute 11.8%:10.9%) 2} 50.8%:49.2% (absolute
16.7%:16.2%) &% A3 AEE 7hsshetl A8 =80]

w7 ekokch(Fig. 2, 3).
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Table 3. Number of Lesions on CT in 10 Pediatric Cases of
Acute Pyelonephritis that Showed a Normal Result on DMSA

No. of cortical defects  No. of patients Sum of defects

1 4 4
2 4 8
3 1 3
>4 1 7
Total 10 22

Abbreviations : CT, computed tomogram; DMSA, ™"DMSA
scan

Table 4. Treatment Outcomes of 10 Pediatric Cases of Acute
Pyelonephritis that Showed Normal Findings on DMSA

QOutcomes Data
Febrile days, post—treatment 1.3£0.5 days
Resolution of pyuria, post—treatment 4.4+2.2 days
Result of urine culture
Escherichia coli 8 cases
No growth 2 cases’

Had history of taking oral antibiotics before admission
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Limitations of 99mTc-DMSA scan in diagnosing APN in children
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Fig. 3. Diffuse bilateral renal lesions: DMSA scan results were normal, but diffuse renal lesions
were detected on CT scan. The differential renal function ratio of Lt to Rt is 50.8:49.2.
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