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= Abstract =

Quantitative Assessment of Obstructive Uropathy with Diuretic Renography in Children

Jong Ho Kim, M.D., Dong Soo Lee, M.D., Cheoleun Kwark, Ph.D., Kyung Han Lee, M.D,,
Chang Woon Choi, M.D., June-Key Chung, M.D., Myung Chul Lee, M.D., Chang-Soon Koh, M.D,,
Yong Choi, M.D*. and Hwang Chei, M.D.**

Department of Nuclear Medicine, Pediatrics,* and Pediatric Urology,**
Seoul National University Hospital, Seoul, Kovea

Differentiating the various causes of hydronephrosis from that of obstruction can be very difficult.
The decision-making process for those instances of urinary tract dilatation that require surgical
correction and those that do not is based in part on the findings of diuresis renography. The
methodology for performing this test has differed among nuclear medicine practitioners and the
surgical findings are occasionally discrepant from the diuretic renogram interpretation. Consequently
we made an automatic computer software program that calculates the slope of the response curve.
The quantitative indices, such as the injection and response t1/2 by linear-fitting and
monoexponential-fitting, were compared with the visual assessment of the diuretic cinerenography
and clinical outcome in 50 children (62 kidneys) with ureteropelvic junction obstruction.

Pooled diuresis renogram data indicated that: (1) Visual evaluation of the diuretic cinerenography
is a sensitive (87%, 54/62) tool to differentiate obstruction in suspected ureteropelvic junction
obstruction. (2) The cut-off value (maximum washout t1/2 with non-obstruction) of injection and
response t1/2 by linear-fitting were 40 min. (3) The sensitivity and specificity using injection and
response t1/2 by linear-fitting for obstruction were 89%(23/26) and 100%(30/30), respectively. (4)
Response t1/2 as well as injection t1/2 by monoexponential-fitting do not stratify children with
possible ureteropelivic junction obstruction.

In conclusion, quantitative assessment of diuretic renography as well as visual assessment of
diuretic cinerenography correlate well with surgical and clinical outcome of suspected ureteropelvic
junction obstruction.
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Table 1. Number of Kidneys (Patients) in 3 Subgroups
of UP) Obstruction
Nonobstry- Indeter- Obstru-
ction minate ction
Non-op 13 (11) 3 (3) 23{(17)
Postop or 17 (13} 3 (3) 3(3)
Impending op
Total
Kidneys (pts) 30 (24) 6(6)  26(20)

P 24 (Obstuctive) F-A1Zo] 260 AR 28]
Ao o] H4 ofF LulA (Indeterminate)
AlZo] o] AlAo| ), 3hole] ol o AW B X v
Ha+ B 5d 1Y(d 1 9=25:5), A+ FT 3
d 3L o=23:3), #H4 ¢ EHF HE 14
(F:od=6:0clck FT 44344, F:d=54:
8) (Table 1)

2.9

1) #*"Te-DTPA Ol MEAZM I AAL Y ol

8 ko S AA AI7F Al & GOOMBQ%
712t AFo] Al v A" o=z
18.5-55.5 MBq ¢ %™ Tc-diethylénetriamine
pentaacetic acid (DTPA) (MEDGENIX, DTPAS-
CINT) AA20E Adach W& Aok v} et
(SIEMENS, ROTA)el A ofviA] 54 ¢3oizT
HzF7]E REAstn Microdelta (Computer De-
sign & apphcatlon A AFE R A¥ oz o)els] 3lo}
ol 4] FedARE dgiy 20& 714 6071 GALLE #ia
% Ao (1442 A3 12 44 30) ol
oz Ao ASA Gago] ALY o . o
Tc-DTPAE F43 ¥ 20~308<] =4%F (1mg/
kg, Hdl 20mg) HUFAL stgich, o) F 202 Aoz
60712 A dofA ol #xaghE dch WE &
e GFERAFot A== Aol A Aol
2703l en el yaly F4& slo s AL
shof 220%F A sk QoA e Aols Hlx
Z A4S Al

/El AR 23rele HAF G A7 AR g vt
229 O 2ol EHE BUYH o2 deage
A2 ASANE TR BG4 Aol o] o
TA 2ol Wl 26 BYGIoD ol dlzane
A,

2) Olix AMZEA HsjHH : 2li 2 HAFFo] 202
o2 Qe 607 ol 49 el JAES A% 49a
ol Al A A0 o 3t AL gl5o] 94 Al ;g]_};!_—g- R=R=%
Apejol Al 203¢) A} oAb} feke DA
AlAlfol] AAA 0z dhalFe] F40] ;Ja‘:}ﬂ 01
= Aol A 233 e el vhssl Yot AEE
o A, esA g A4 34 2 glE A9E A
Az, Foo) Wo] HA S A9E BHoz A7

_.YLrlr_&rT\L
4

— 240 —



— Jong Ho Kim, et al.: Quantitative Assessment of Obstructive Uropathy with Diuretic Renography in Children —

§ Qluretic 2) A8 3ol o3& ub&F ukzh A7k (Response
Activity half time (t1/2) by linear fitting)
(3) wd A4 g Ao o7 FARE Wiz A%
| Responses (Injection half time (t1/2) by monoexponential fit-
100% [

ting)
(4) "Hd A4 4 3ol o7t -3 ubg Az
(Response half time (t1/2) by monoexponential fit-

50% —
ting)
4) Mool F/d]| Hiaf Zet . g £ =
" £ 14 olae) 24 AR A4 m}a} R
—_— Tme g A A7 sl FAHAY EHEHE AE el
— oz A WA,
Fig. 1. Diuretic response measurement. There are many 5) &7 x2l . Unpaired Student’s t-teste} A% 3
ways to measure the t1/2 of the diuretic respon- F B Ag3kach

se, four of which are illustrated here. The time
for the onset of the response can be subjective if
the response is not sharp. In addition, there are
automatic computer software programs that
calculate the slope of the response. Although the 1. Ol MEAN Azl THE Znie} QAt4tmte]
t1/2 is quantitative its determination is sub- v|.3 (Table 2)

jective. Calculating the t1/2 from the time of
injection of the diuretic is less subjective. )
A. t1/2 Injection by linear-fitting

B. t1/2 Response by linear-fitting

C. t1/2 Injection by monoexponential-fitting
D. t1/2 Response by monoexponential-fitting
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1) Ma s ol 2|8t FALFE o 22 F viZtA|ZH
(Injection and Response t1/2 by Linear-Fitting)

Table 2. Comparison of Results Between 'Cine—Diuretic Renography and Clinical Diagnosis- -

Cine-diuretic renography Clinical dx
Non-obstruction 30 kidneys Non-obstruction 29 kidneys
Obstruction "1 kidney
Obstruction 26 kidneys Obstruction 25 kidneys
Non-obstruction 1 Kidney
Indeterminate 6 kidneys Non-obstruction 3 kidneys
Obstruction 3 kidneys
Table 3. Results of Parameters in Nonobstructive Group
t1/2 t1/2 t1/2% t1/2%
Inj. Res. Inj. Res.
Non-op (13) 13.69 + 9.65 11.75+ 8,43 31,27 £54.22 18,95 + 13.81
Postop (17) 18.90 + 12,28 13.94+10.18 —4.68 + 58,42 28.01 + 20.66
Total (30) 16.64 + 11.34 1299 + 9.37 10.90 + 58.55 24,08 + 18.31
t1/2 Inj. : t 1/2 injection by linear fitting. t 1/2* Inj. : t 1/2injection by monoexponential fitting.
t 1/2 Res. : t 1/2 response by linear fitting. t 1/2* Res, : t 1/2 response by monoexponential fitting.

Table 4. Results of Parameters in Obstructive Group

t1/2 t1/2 t1/2% t1/2%
inj. Res. Inj. Res.
Impending op (23} 81.80 + 34.00 78.07 + 35,65 3.43 + 54,48 4566 + 35,55
Postop (3} 96,33 + 6.35 88.67 + 19.63 52,00 = 56,32 50.33 +19.86
Total (26) 83.47 £ 32,39 79.29 +34.07 9,03 +55.82 46,20 + 33.86
Table 5. Results of Parameters in Indeterminate Group
t1/2 t1/2 t1/2% t Vo
Inj. Res. Inj. Res.
Non-op (3) 34,33 + 10.08 20,67 £ 2.62 ~27.00 £ 11,22 37.00 + 33,65
Impending op {3) 46,00 + 19.82 29,00+ 6.38 26.33 + 96,81 4,00 + 60,42
Total (6) 40.17 + 18.37 2483+ 7.03 —10.83 £ 55,65 37.33+27,78
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Fig. 2. Comparison of t1/2 injection by linear fitting
between Non-obstruction (30) and Obstruction
group (26) shows cut-off value of 40 min.
16.64+11.34 vs 83.47+32.29. (p<0.001)

1) A3 3l o
by linear-fitting)

v 72 Tl 16.64111.349F 83.47+
32.292 9 AelF 2olow(p<0.001), |
300l ol A T F-2-0) FALF ubrbA7ko] 104 o] W aL v]
dl#e] FHoh FAE w7 408 o|$ith =4
2601 40 ol FARE Hb7EA 7S ZhE 367t 9l
}(Fig. 2),

2) AY 3| Ao o) 415 HhzEA| ZHResponse t1/2
by linear-fitting)

A+ = A FolA 12.9949.372 7929+
34072 7% AolE Mo ((p<0.001), ®] =4
T 300flol A o] MEEF kA ghe] 10+ ol WS
o] HafFoll A Hel 2R3 HERAI 7R 40-20) ST

H AT 26014 404 ol o] HR-F bR 7S 2k
= 397} A=+ (Fig. 3).

Ha)Fo 24 408 ool FAF o whg-F uizkA| 7}

ZA1% w7k 7t (Injection t1/2

Fig. 3. Comparison of t1/2 response by linear-fitting
shows cut-off value of 40 min.
:12.9949.37 vs 79.29+34.07. (p<0.001)
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Fig. 4. Comparison of t1/2 injection by mono-
exponential fitting fails to show cut-off value
: 10.90+58.55 vs 9.03+55.82. NS.
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Fig. 5. Comparison of t1/2 response by mono-
exponential fitting fails to show cut-off -value.
24.08+18.31vs 46.20+33.86. (p<0.001)
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