1.
1.1
()
, 35
30
() L
() i S
() 15
()
1.2
()
() ( 4]
()
2.
(quantitative data)
N = %
SE2
renal vascular transit time
()=154 95% SE =04
N = (1.54)2
(0.4)2
= 237 =15
0.16

mesangial
proliferative glomerulonephritis, (IgM  1gA), membranous glomerulonephritis, mem-
branoproliferative GN, focal and segmental glomerulosclerosis
15 P error
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3.

(1) Co

(2)

(3)

(4)

BUN, creatinine, albumin, globulin, cholesterol, triglyceride

CBC

24 Biuret  creatinine clearance?
4,
renal vascular transit time
131 | Hippuran

99 mTcDTPA GFR effective rend plasma flow, filtration fraction

(Relapse), (Resistant)



primary nephrotic syndrome

1
steroid

RVTT, GFR, ERPF

J
steroid 2

24 8

RVTT, ERPF, GFR >

2
RVIT 2
RVTT 2

(Data Collection)

nephrotic syndrome

systolic  diastolic

steroid

RVTT, GFR, ERPF

y
2
RVTT RVTT
|ab
1
RVTT, GFR, ERPF 6
RVTT
relapse

OPD . 1

BUN, creatinine, 24

(Clinical parameter) 4
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laboratory parameters
- serum albumin
- serum cholesterol

- serum triglyceride

- creatinine clearance ( 24
- GFR ( ) - Effective renal plasma flow (ERPF)
- RVTT
1. clearance
clearance
X y plasma plasma disappearance curve
1
p(t)
Time:
1 Plasma disappearance curve
clearance Uuvi/p (dt) urine volume
av
Clearance = udv [ Pdt
= N N N 1
1 time infinity uv
(Q)
Clearance = Q [ JPAL —————— 2
j Pdt plasma disappearance curve
clearance Tc-99m DTPA

clearance glomerular filtration rate (GFR) 1-131 Hippuran clearance
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effective renal plasma flow (ERPF)
effective renal plasma flow

99m 1-131

Renal vascular transit time

convolution deconvolution

Convolution

(response function)

(smooth a curve)

24

., Qglomerular filtration rate
Tec-

gamma ( )

(Known input function)

input function function
(output)

input function

function (smoothing function)

CT, SPECT MRI

Convolution CT scan
(projections)
” “back projection”

convolution filter function

response function

impulse 2

input

X

projection

(blurring)

input

system output
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input  convolve response function output
input impulse output response function
impulse response function input function

output input function
3
input system ouput
3
function aorta input output function
input function impulse output function impulse

response function

input function

impulse
input function
impulse input input output function convolution input
function impulse response function
4 impulse
input 1 unit
3, 4,5 b
3 100 % Lunit(Hj =1, H2
=1,H3=1) 4 25 ob (H4=10.75)
5 25 % (H5=10.50) 6 (Hg
=0.25) impulse response function
input function
input function impulse input function function (1 ,12,13,
) impulse input function function,
H impulse response [jH I2H input 1j 12
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12 lj 1 I2H 1 liH
input 13, 14, 15 ..
input impulse
response

Ri = liHa

r2 = [jH2 +12H1

r3 = i'h3 +12H2 + 13H1

R4 = [jH4 + 12Hs + I3H2 + [4H 1

i

Ri = I=lijHij+1 At 1=1,2, 3, ..

At
At function
R() = JI(T)H(-T)dT

convolution integral

R() = 1CO 0 H() 3
R (1) output function
ICO input function
H (1) impulse response function
0 ‘convolve with’
output function input function

input function ,

renal output function ( rend blood flow function)

renal blood flow function

Deconvolution convolution 3
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0 ‘deconvolve with’

impulse response function Output function ‘Deconvolve’

input function
Deconvulution
« Fourier analysis (division in frequency domain)
« Laplase transforms (semi-analytical)
« Optimisation (use in image processing)

« Discrete methods

Impulse response function 4

4 :
NN 4 Impulse response function (H(t)

a-b a-c
(mean transit time)
rn
mean transit time R —
H(t=0)
jH(t)dt impulse response function (H (t))
H(t=0) = H (1) t=0

gamma camera
Tc-99m DTPA 10 mCi 1-131 Hippuran 200 [ICi
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Tc-99m DTPA RVTT
collimator all-purpose low-energy parallel-hole 1 1
60 matrix 128 X 128 word mode
5, 10, 20, 30, 50, 60, 75, 120, 180
240 5ml
plasma disappearance curve GFR ERPF
RVTT blood flow curve region of interest (RO Is)
aorta (
flow )
ROIs 2 aortic blood flow curve renal blood flow curve

deconvolution

output function (R (t)) aortic blood flow curve

renal blood flow curve

input function (1(0) impulse

response function H (t) renal vascular transit time H (1)
9. Pathological parameters
1. Glomerular change - Glomerular sclerosis glomeruli

- Mesangial cellularity

- Periglomerular fibrosis
2. Interstitial change - fibrosis / atrophy

- Abnormal infiltration foam cell inflammatory cells

0 = 1 = 2 =

3. Vasculatrues normal = O 3 =

abnormal = 1
10.

RVTT

t standard error
(Analysis of variance, ANOVA)
0.05
Paired t-test

0.05 (two-tailed)
RVTT

(correlation analysis)
=0.05 RVTT

(Two way Analysis of Variance)

student’s unpaired t-test
0.05 (two-tailed)
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