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Glomerular Filtration Rate Measurements Using
*"Technetium-mercaptoacetyltriglycine Dynamic
Renal Scintigraphy in Children with Renal Disease

Purpose: In children, 24-hour urine collections are unreliable for evaluating glo-
merular filtration rate (GFR) because of the difficulty of regulating voiding and the
daily variation of urinary creatinine up to 25%. Additionally, creatinine clearance
(Cer) based on urinary creatinine is considered inaccurate. The purpose of this study
was to compare estimated GFR determined using Ccr, formulas with serum cystatin
Cand creatinine, and *"Te-mercaptoacetyltriglycine (MAG3) dynamic renal scintigraphy.
Methods: This retrospective study included 101 patients (age, <18 years) who
visited Chung-Ang University Hospital between July 2011 and August 2012. GFR
was estimated using 24-hour urinary creatinine, five formulas with serum creatinine
and cystatin C, and *"Tc-MAG3 renal scan.

Results: Of the 101 patients, glomerular renal diseases were present in 60 patients
(59.4%) and non-glomerular diseases were present in 41 patients (40.6%).
There was a significant correlation between estimated GFR determined using *"Tc-
MAG3 renal scan and Cer (r=0.389, P<0.001). The correlation values between
estimated GFR determined using *"Tc-MAG3 renal scan and each formula of
Schwartz, Counahan-Barratt, Cockcroft-Gault, Filler and Lepage, and Bokencamp
were 0.265 (P=0.007), 0.128 (P=0.044), 0.230 (P=0.021), 0.356 (P<0.001), and 0.355
(P<0.001), respectively. *"Te-MAG3 renal scan was correlated with estimated-
GFR by all formulas in decreased renal function.

Conclusion: Estimated GFRs determined using serum creatinine and cystatin C, and
*"c-MAGS3 renal scan correlated well with estimated GFR determined using Cer.
*™c-MAG3 renal scan may be replaced for evaluation of renal function with con-
venience in patients with renal disease and decreased renal function in childhood.

Key words : Glomerular filtration rate, Creatinine clearance, P"Te-MAG3 renal
scintigraphy
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Table 1. Glomerular Filtration Rate(GFR) Prediction Equations
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o] AedE vlasliet 2t o] A5E A== paired ttest
£ o]-&sto] Baghs HIwsISaL, ZF A3k S vl
W3] 918te] Pearson JHAITE o833tk B A
SPSS program (version 18.0, SPSS inc., Chicago, IL, USA)
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=
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G 7|17rEet AEES FAaE WA F 1249 S}
£ 5 34 Agho] ks 27} 2427 E et % 85 A
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F2 o7 10195o] E3HEA T, 11 F FAR= 627(61%)°]1%
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AA| SAprte] Bt Ase 8124521419 .01, FAt St
o] Bt AH-L 710551410 .01, o=} ShA}rte] F Aw
2 821+4.80MIt}. A BE= 0-14= 26, 2-541=
267, 6-9A41= 247, 10-13A41= 159, 14-1741= 1070]Uch
A 2571 30 kg/m2 & Z238H= FA= gllom, A
Ak A)5=0] HHgkS 17784318 kg/m itk

EF30E uf, 21534 Y, Henoch-Schéenlein Purpura
Al 58 EFSh= AFANA 718 AlRgke 604|594
8% 58 X3l HAFEAONA] 7]

Material Method

Equation

Urine creatinine Creatinine clearance
Serum creatinine Schwartz et al
Counahan-Barratt
MDRD
Cockeroft-Gault
Filler and Lepage
Bokencamp et al

Serum cystatin C

Urine Cr x urine volume/serum Cr
K* X (height/serum Cr)
0.43 X (height/serum Cr)

186 X serum Cr-1.154 X age-0.203 X K"
(140-age) X weight/(serum Cr x 72) x K*
91.62 X (1/Cystatin C)1.123
137/Cystatin C-20.4

K*: prematurity 0.33, infant 0.45, 1-13 yr (female adult 0.55, male adult 0.65)

K': 0.742 (female), 1.18(black race)
K* : 0.85 (female)
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Fig. 1. Correlation between *"Te-MAG 3 and Creatinine clea-
rance. Correlation Coefficient was 0.389 (P<0.001).
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Table 2. Correlation of Each Method for Glomerular Filtration Rate as to Renal Disease Origin

Glomerular origin

Non-glomerular origin

Pearson's correlation

Pearson's correlation

Material Method (mL/mgnF/?.Bmz) coefficient with CCr (mL/manllj.nmz) coefficient with CCr
(P-value) (P-value)
Urine creatinine Creatinine clearance 133.24+55.75 - 129.60+55.32 -
#"Te-MAG 3 renal scan 201.89+59.96 0.433 (<0.001) 219.81+59.39 0.339 (0.030)
Serum creatinine Schwartz et al 133.89+51.41 0.719 (<0.001) 126.85+58.22 0.646 (<0.001)
Counahan-Barratt 112.03+54.75 0.415 (<0.001) 98.04+40.37 0.594 (<0.001)
MDRD (>3 years old) 364.22+293.21 0.051 (0.678) 302.10+193.21 -0.040 (0.801)
Cockeroft-Gault 112.59+47.74 0.389 (0.003) 116.74+57.96 0.385 (0.012)
(>12 years old)
Serum cystatin C Filler and Lepage 144.35+22.99 0.348 (0.004) 139.01+40.37 0.315 (0.042)
Bokencamp et al 169.67+29.79 0.357 (0.004) 165.18+52.11 0.312 (0.045)
BUN/Cr 25.39+11.85 -0.072 (0.573) 25.59+12.66 -0.200 (0.204)

Table 3. Correlation between Creatinine Clearance and Each Method for GFR, Based on K/DOQI

Creatinine clearance >90mL/min/1.73m”

Creatinine clearance <90mL/min/1.73m?

Pearson's correlation

Pearson's correlation

s e (mL/mc();nF/ﬁ.73m2) coefficient with CCr (mL/man/I?.73m2) coefficient with CCr
(P-value) (P-value)
Urine creatinine Creatinine clearance 155.71+40.92 - 63.75+21.51
#"Te-MAG 3 renal scan 218.99+57.02 0.386 (<0.001) 81.43+74.12 0.788 (0 049)
Serum creatinine Schwartz et al 149.68+44.12 0.441(<0.001) 73.65+42.81 0.621(0.001)
Counahan-Barratt 118.98+46.71 0.211 (0.074) 68.71+37.81 0.435 (0.027)
MDRD (>3 years old) ~ 334.23+234.93 0.166 (0.151) 348.92+322.65 -0.339 (0.092)
Cockeroft-Gault 122.96+51.61 0.220 (0.056) 85.97+44.01 0.350 (0.078)
(>12 years old)
Serum cystatin C Filler and Lepage 145.85+27.05 0.258 (0.023) 39.12+37.92 0.340 (0.019)
Bokencamp et al 173.75+£37.06 0.257 (0.024) 53.21+48.12 0.339 (0.019)
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