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Table 1. Demographic data of study patients with
urinary tract infection

Urinary tradt infection

Number 130

Agefyear) 18425

Sex Male 82

Female 48
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Table 2. Comparison of detection rate of acute pyelonephritis by the patient between 9nTc-DMSA renal
scan planar and SPECT images

APN(+) patient APN(-) patient Total
Fifc DMSA Unilateral Bilatera Total
scan N%) N%o) N N(Eo) N(o)
Planar image 26(20.0) 20(15.4) 46(35.4) 84(64.6) 130(100)
SPECT image
Axial 40(30.8) 20(15.4) 60(46.2) 70(53.8) 130(100)
Coronal 41(31.5) 21(16.2) 62(47.7) 68(52.3) 130(100)
Both 41(31.5) 21(16.2) 62(47.7) 68(52.3) 130(100)
i # & # # & 3 v J
R L
i L o - B .
Planar image SPECT coronal image -
o s Planar image SPECT coronal image
] s bl ]
R L
£ o L™ L

SPECT axial lmage”

Fig. 1. 9ic DMSA renal scan SPECT image shows
focal photon defect on left kidney compared
with negative planar image.

SPECT axial image

Fig. 3. 9nTc DMSA renal scan SPECT image shows
multifocal photon defects on both  kidneys

s &yt
TR
L RI|® o« & o #*

ocompared with focal defet on planar images

Table 3. Comparison of acute pyelonephritis by the
kidney unit between 9¥hTc-DMSA renal scan

Planar image SPECT coronal image

& ¥ & & w ¥
R L
WS * * £ £l

SPECT axial image

Fig. 2. %fic DMSA renal scan SPECT image shows
multifocal photon  defets on  both  kidneys
compared with negative planar image

planar and SPECT images
9ic DMSA f:f:y) ﬁg Total
scan N%) N%) N%)
Planar image 67(25.8) 193(74.2) 260(100)
SPECT image
Axial 82(31.5) 178(68.5)  260(100)
Coronal 84(32.3) 176(67.7)  260(100)
Both 84(32.3) 176(67.7)  260(100)
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Table 4. Comparison of the degree of photon defect
between Tc-DMSA renal scan planar and

SPECT images

Planar image

Foul  Multifocl Negatie  Total
Ne) NG N N

SPECT image
Focal 62.3) - 1454 20077
Mulifocal 415 56215 A 1S 64246)
Negative 104) - ITN6T3) 1661T)
Total 1038 56215 9342  260(100)

Table 5. Superiority of $hTe-DMSA SPECT image
compared  with  planar image for the
detection of acute pyelonephritic kidney

Planar image
Positive Negative Total
SPECT image
Superior 27(104) 18( 6.9) 45(17.3)
Identical 56(21.5) 158(60.8)  214(82.3)
Inferior 1( 04) - 1( 0.4)

Table 6. Comparison between $ic-DMSA renal scan

and clinical data
SPECT (+) SPECT ()
Planar(+ ) Planar(-) Planar(-)
N=46 N=16 N=114
Fever(>38C)  44(95.6%)  9(56.3%)  52(45.5%)
WB(ur) 16120* 11790 11610
ESRQu/hr) 4+ 18 3
CRP((mg/dL) T7* 25 1.6

* p<0.05 vs SPECT(+) Planar(+)

Table 7. Comparismn of Bifc-DMSA real scan planar
and SPECT mmage to predic VUR

Phanart+) PECT(+) Total
N= 86 Planar(+)  Planar(-)

N=84 N=20 N=212
VUR() 36419 361429  16800)  171(80.7)
VURGH)  25Q9.1) 2486)  2100)  41(193)

Grade [ - - - -
Grade T  809.3) 7 83) I( 50) 15¢ 7.1)

Grade I 809.3) 8( 9.5) - -
10( 4.7)

Grade IV 90105  9(107)  1( 50)
Grade V - - _

p>0.05
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Table 8. Comparison of detection rate of renal scar by
the patient between $hTc-DMSA renal scan
planar and SPECT images

Renal scar(+)
Unilateral bilateral  Total
N®%) N®%) N%  N®%)  N(h)
Planar image  8(364) 4(182) 12(545) 10(455) 22(100)
SPECT image
Axial 1045.5) 4(182) 14(63.6)  8(364)  22(100)
Corcanl  11500) 4(18®) US5@82)  7(G18)  22(100)
Both 1150.0) 4(182) 15(682) 7(31.8) 22(100)

e DMA Renal scar(-)  Total

Planar image

SPECT coronal image

Fig. 4. Mc DMSA renal scan SPECT image shows
multifocal scars on right kidney compared with
focal scar on planar image
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Table 9. Comparison of detection rate of renal

scar by the kidney wunit between
Pilc-DMSA  renal scan planar and
SPEC images
9NTDMSA  Renal sar(+) Renal scat)  Total
scan N%) N%) N)
Planar image  16(36.4) 28(63.6) 44(100)
SPECT image
Axial 18(40.9) 26(59.1) 44(100)
Corcanl 19(43.2) 25(56.8) 44(100)
Both 19(43.2) 25(56.8) 44(100)

Table 10. Comparison of the degree of remal scar
between Philc-DMSA renal scan planar and

SPEC images
Planar image
Focal  Multifocal Generalized Negative — Total
N NC%)  N%  N(%)
SPECT image

Focal 123) - - 36.8) 400
Multifocal ~ 2(4.5)  10Q227) - - 12273)
Generalized - - 36.8) 3(6.8)
Negative - - - 25(56.8)  25(56.3)
Total 368 10227y 3(68) 28(63.6)  44(100)

Table 11. Superionty of $ic DMSA renal scan SPECT
image compared with planar image for the
detection of the scared kidney

Planar image
Positive Negative

Total

24.5)
14(31.8)

36.8)
25(56.8)

5(11.4)
39(88.6)
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= Abstract=

The Diagnostic Value of %ml'c DMSA Renal Scan SPECT
Images in Addition to Planar Image in Children with Urinary
Tract Infection

Jea Young Yang, Jung An Yang, Jung Wan Seo, Seung Joo Lee
Deaurtment of Pediatrics Ewha Wanans Univesity, Cdlee o Malidne Seul Koaen

Purpose : Pnilc DMSA renal scan have been widely used not only for the evaluation of renal scars but also
for the diagnosis of acute pyelonephritis. Recent studies have shown SPECT images have higher accuracy than the
planar images with some controversy. We evaluated the availability of the SPECT images adding to planar images
for the diagnosis of acute pyelonephritis(APN) and renal scar in children with urinary tract infection (UTI).

Methods : 130 children with UTI (260 kidney units) and 22 follow-up children (44 kidney units) were
included between January 1, 1997 and July 31, 1999 at Ewha University Mokdong Hospital. Planar Anterior
and posterior images and SPECT axial and coronal images of 9%hTc DMSA renal scan were obtained with
Starcam 4000-i U.SA. GE at 3 hours after %hifc DMSA LV. injection. The data were analyzed by Chi square
test after Yates's correction.

Results : The detection rate of the acute pyelonephritis by SPECT images was 12.3% higher than that of
planar images (47.7% vs 35.4%) by the patient and 6.9% higher also (31.9% vs 25.4%) by the kidney unit. 18
kidney units with negative planar images had focal defect in 10 kidney units (3.8%) and multifocal defect in 8
kidney units (3.1%) on SPECT images, but 1 kidney unit with positive planar image had negative SPECT image.
SPECT images were superior to the planar images in 17.3%, identical in 82.3% and inferior in 0.4% to planar
image. The detection rate of the renal scars by SPECT images was 13.7% higher than planar images by the
patient (68.2% vs 54.5%) and 6.8% higher also (43.2% vs 36.4%) by the kidney unit. SPECT images were
superior to the planar images in 17.3% and identical in 82.3% to planar image.

Conclusion : SPECT images had shown higher detection rate and better image than planar images for the
diagnosis of the acute pyelonephritis and the evaluation of the renal scars.

(J. Korean Soc Pediatr Nephrol 5: 22- 9, 2001)

Key Werds : Acute pyelonephritis; Renal scar; 9nTc DMSA; SPECT; Planar.
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