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The need to draw regions of interest (ROIs) manually may reduce
the convenience and reliability of estimating renal function from
renal scintigraphy. We developed a semiautomated method to
define ROIs for renal scintigraphy with °mTc-mercaptoacetyltrigly-
cine (MAG3) and evaluated the clinical applicability of the
method to the estimation of renal function by camera-based
methods. Methods: Dynamic renal scintigraphy with °9mTc-
MAG3 was performed on 21 patients. An operator placed a large
rectangular ROI over each kidney, a circular ROl within the liver,
and a rectangular ROI between the kidneys. Using these ROls,
semiautomated renal ROIs were determined on the basis of the
temporal changes in counts, in addition to the absolute counts,
and a subrenal background ROI was automatically assigned for
each renal ROI. Background-subtracted renograms were gener-
ated using these renal and subrenal ROIls, and renogram
parameters were derived from the slope of the renogram and the
area under the renogram. Clearance was calculated using the
renogram parameters and equations determined previously with
manual ROIs and correlated with clearance measured by a
single-sample method. The relative function of the right kidney
determined by the semiautomated method was compared with
that determined by the manual method. Data processing was
performed independently by another operator to assess interop-
erator reproducibility. Results: ROIs defined by the semiauto-
mated method were visually judged to be acceptable for clinical
use in all patients with a wide range of renal function. Clearance
was successfully predicted with the semiautomated ROIls (r =
0.968 using the slope of the renogram; r = 0.934 using the area
under the renogram), and relative function calculated with the
semiautomated ROIs was almost identical to that calculated with
manual ROls. There was almost complete concordance in
absolute and relative function between the two operators.
Conclusion: The semiautomated method can define ROIs for
9mTc-MAG3 renal scintigraphy with limited operator intervention.
Camera-based methods using the semiautomated ROIs allow estima-
tion of renal function with high accuracy and little interoperator
variability and are suggested to be suitable for clinical use.
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M easurement of absolute and relative renal function is
a major role of dynamic renal scintigraphy. The clearance of
99mTc-mercaptoacetyltriglycine (MAG3) is a relatively new
index of renal function, and camera-based methods without
blood sampling have been described to calcufat&c-
MAGS3 clearance (CL)1-7). In camera-based methods, itis
necessary to select regions of interest (ROIs) for the kidneys
and background areas, a task commonly performed manu-
ally by an operator. Determination of manual ROIs needs to
be done carefully and imposes a substantial burden on the
operator. Moreover, the margin of the kidney is unclear on
renal scintigrams because of the reduction of renal thickness
in the periphery and the effect of scatter and respiratory
movement, and arbitrariness appears to be inevitable in
determining the tightness of the renal contour. Interoperator
variability in drawing ROIs is a potential source of interop-
erator and interinstitutional difference in calculating indices
of renal function 8—12. Operator dependency can cause a
substantial problem, especially in institutes with no physi-
cians or technologists experienced in nuclear nephrology,
and it may impair the feasibility and reliability of estimation

of renal function from renal scintigraphy.

Although several methods have been reported to decrease
operator dependency in selecting ROIs for the estimation of
renal function 8—10,13—-1% none has been widely accepted
as a method of choice in clinical practice. In addition,
accuracy in estimating renal function with decreased opera-
tor dependency has not been addressed in previous reports.
Because the purpose of selecting ROIs in a camera-based
method is to quantitate renal function, assessment of the
accuracy of estimated renal function seems to be essential in
determining the success of defining ROIs.

We have examined the relation between various renogram
parameters and CL and described camera-based methods to
estimate CL on the basis of the slope of the early part of the
renogram (slope method) or the area under the renogram
(area method)q). The ROIs used in the previous study were
drawn manually with care by an experienced operator. In
this study, we developed a semiautomated method to define
ROls for renal scintigraphy witPFP™Tc-MAG3 and visually
evaluated the quality of the generated ROIs. The semiauto-
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mated technique was introduced into our camera-bas
methods, and the accuracy of calculated CL was examin
The goal of this study was to determine the applicability ¢
camera-based methods combined with the semiautoma
ROI definition to the estimation of renal function in clinical
practice.

MATERIALS AND METHODS

Subjects

Twenty-one patients (8 men, 13 women; age range, 21-87
mean age, 58.&¢ 20.2 y) who underwent renal scintigraphy with
99MTc-MAG3 to evaluate various renal disorders were studied. Ol
patient had a single kidney; all others had two kidneys. Patient di
were the same as those used in the previous st)dy (

Imaging Procedures

Thirty minutes after the oral intake of 250 mL water, the patier
received a bolus injection 8#™Tc-MAG3 (250 MBq) in the supine
position, and posterior dynamic imaging was performed for
min. A total of 80 3-s frames were acquired in a 12828 matrix
with a 20% energy window centered at 140 KeV, followed by th
collection of 52 30-s frames. The pixel size was 4.74 mm. Agam
camera system (Vertex; ADAC Laboratories, Milpitas, CA
equipped with a low-energy, general-purpose collimator interfac
to a dedicated workstation was used.

The injection syringe was also imaged to estimate injects
count. A hollow paper box 20 cm in height was put on the imagi
table above the detector head. The syringe was placed on the pape

box before and after injection, and data were acquired for 30 s eatH3URE 1. Process of defining semiautomated ROIs in patient
with CL of 231.5 mL/min/1.73 m2. (A) Preliminary ROIs for

Standard Method kidneys, liver, and background area between kidneys. (B) Inter-
The single-sample method proposed by Bubeck etld). \{as mediary binary image generated with image subtraction. (C)

used as a standard to measure the CL. Forty minutes after trdcippl binary image. Intersections of diagonals of preliminary

injection, venous blood samples were obtained from the argpneY ROIs are superimposed. (D) Renal and subrenal back-

contralateral to the injection site. The sample was centrifuged, a%ré)und ROs as final products.

plasma activity was measured with a well counter. CL normalized

for body surface area (BSA) was calculated with the followingperator then moved them to appropriate positions. The prelimi-
equations: nary kidney ROI was placed to contain an entire kidney, avoiding

CL (mL/min/1.73 n¥) = A + B X In(ID/C), Eq. 1

A = —517 X e 0.01xt, Eg.2 the middle position between the renal hila, taking care not to
include renal activity. In the patient with a single kidney, the

B = 295x e 00, EA- 3 inter-renal ROI was set in the center of the body at the level of the

C = Cn X BSA/1.73, Eq. 4 renal hilum. If necessary, the operator adjusted the size of the ROI

that was displayed automatically.

the contralateral kidney. The liver ROl was set within the liver,
excluding renal activity. The operator placed the inter-renal ROI at

where ID is injected dose (cps), tis time of blood sampling after A time-activity curve was generated for the liver ROl with

injection (min), and Cpis plasma concentration at time t (cps/L) 5-point temporal smoothing, and the peak time for the liver was
The BSAwas calculated with the equation described by Haycockgdtermined automatically. The image 0-0.75 min after liver peak
al. (18). was subtracted from that 0.75-1.5 min after liver peak, and

Semiautomated ROI Definition .
kernel used for smoothing was as follows:
Renal and subrenal background ROIs were generated by a

semiautomated method. First, an operator assessed the dynamic 0.01 0.02 0.04 0.02
images visually and determined the time of tracer arrival in the 002 004 008 004
kidney. Then, data obtained at 1-2.5 min after tracer arrival were

added to produce a reference image. The operator placed prelimi- 0.04 0.08 0.16 0.08
nary ROls for each kidney, liver, and background area between the 0.02 0.04 0.08 0.04
kidneys (inter-renal area) on the image (Fig. 1A). A rectangular

ROI of 20 X 30 pixels was automatically displayed for each 0.01 002 004 0.0z

© 0 0 9 o
=S R =

25-point spatial smoothing was applied to the obtained image. The

kidney, a circular ROI of 10 pixels in diameter for the liver, and & binary image, termed the intermediary binary image, was
rectangular ROI of 4x 10 pixels for the inter-renal area. Theproduced on the basis of the result of subtraction (Fig. 1B). A pixel
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in the preliminary kidney ROIs whose value on the subtractiotme simple threshold method was evaluated visually and graded as
image after smoothing was positive was determined to have a vakieellent, good, fair, or poor. The quality of ROIs was graded as
of 1 on the intermediary binary image, and 0 was assigned for tbecellent when the ROIs were concordant with renal areas identi-
other pixels. fied visually, good when they were closely concordant with renal
The mean count in the inter-renal ROI (Cb, counts/pixel) wasreas identified visually but showed some minor discrepancy, and
obtained on the image 1-2.5 min after tracer arrival in the kidndgir when there was obvious discrepancy between the ROIs and
without smoothing. The image 1-2.5 min after tracer arrival withenal areas identified visually but clinical use was considered
25-point smoothing was multiplied by the intermediary binarpermissible. When the generated ROIs were judged unacceptable
image, and the resulting image was termed the 1- to 2.5-mfior clinical use, their quality was graded as poor. The grading was
process image. A threshold count for the right kidney) (fas done independently by two observers who were unaware of the
calculated using the following equation: method of defining ROIs. In cases of discrepant assessments, the
T.=Ch+ (Cm — Cb)x 0.1, Eq.5 final decisign was made by a third observer, taking account of the
two preceding assessments.
where Cmis the maximal count in the preliminary right kidney CL was calculated using the renal and subrenal background
ROI on the 1- to 2.5-min process image. A final binary image wagOls selected by the semiautomated method with a liver ROI. The
produced using the threshold (Fig. 1C). If the count of a pixel in thebunting rate (cps) per pixel in the subrenal ROl was multiplied by
preliminary right kidney ROl was more than the dn the 1- to the number of pixels in the corresponding renal ROl and subtracted
2.5-min process image, the value of the pixel was determined tofpem the counting rate in the renal ROI to produce a background-
1 on the final binary image. Similarly, a threshold for the left kidnegubtracted renogram. The counts in the entire field of view were
was computed, and the pixels in the preliminary left kidney RQletermined for the preinjection and postinjection syringes and
that would have a value of 1 on the final binary image wereorrected for decay to the injection time. The injected count (Ci)
selected. Avalue of 0 was assigned for the remaining pixels.  was assessed by subtracting the count for the postinjection syringe
The intersection of the diagonals of each preliminary kidnelyom that for the preinjection syringe and expressed as cpm. The
ROl was displayed on the final binary image (Fig. 1C). The ROI fafepth of each kidney (D [cm]) was calculated with the equations of
the right kidney was defined as a continuous area that had a valuggjlor et al. (9) for attenuation correction, and the attenuation
1 on the final binary image and contained the intersection for thgctor was determined as®!2 D,
preliminary right kidney ROI (Fig. 1D). When the intersection was The slope method and the area method were used to calculate CL
on a pixel that had a value of 0, the operator moved the intersectiggm the renogram. For the slope method, the slope of the
to an appropriate point. Similarly, the ROI for the left kidney wagackground-subtracted renogram (cps/s) was determined at 0.5-2
selected. min after tracer arrival in the kidney by linear regression analysis.

An imaginary ROl was defined as the smallest rectangular R@|ope index (SI) was calculated with the following equation:
to include each renal ROI. A subrenal background ROI that was 4

pixels in height and two thirds of the corresponding imaginary ROI Sl = 1,000,000 (S//AF, + S/AF)ICi, Eq. 6
in width was automatically generated (Fig. 1D). The subrenal ROI
was located 4 pixels below the imaginary ROI, and the later#ihere $ and $ are slopes calculated from the right and left
margins of the subrenal and imaginary ROIs had the same absci§ggograms at 0.5-2 min, respectively, and,Adhd AR are
In addition, renal and subrenal ROIs were generated byaienuation factors for the right and left kidneys, respectively.

semiautomated method modified to omit the use of a liver ROI. In For the area method, renal accumulation at 1-2.5 min was
producing the intermediary binary image, the image 0.5-1.25 nf@d/culated as area under the background-subtracted renogram and
after tracer arrival in the kidney was subtracted from that 1.25-€xpressed as cpm. The percent renal uptake (RU) was computed as
min after tracer arrival. Otherwise, the technique was the samefalows:
the original semiautomated method using a liver ROI. )

RU = 100X (Ca/AF, + Ca/AF)/Ci, Eq. 7
ROI Definition by Threshold Method

Renal ROIs were also defined by a simple threshold method Wiere Caand Caare accumulation at 1-2.5 min in the right and

preliminary rectangular ROl was placed over each kidney #ftkidneys, respectively.
described for the semiautomated method. The maximal count forThe equation used to convert the Sl or RU to CL was determined
each preliminary kidney ROl was determined on the image 1-2th manual ROIs in the previous studg)(The equation for the SI
min after tracer arrival in the kidney with 25-point smoothing. Th@t 0.5-2 min using the subrenal background is as follows:
threshold was determined as 30% of the maximal count, and a )
binary image was produced on the basis of the thresholds for the CL (mL/min/1.73 nf) = 12.725X S| + 6.24, Eq.8
right and left kidneys. When the count of a pixel in a preliminar . . .
kidney ROl was more than the threshold for the respective kidn()eé‘yr,]d that for the RU at 1-2.5 min using the subrenal background is:
the value of the pixel was determined to be 1 on the binary image. CL (mL/min/1.73 n¥) = 10.417X RU + 2.05. Eq. 9

Renal ROIs were generated on the binary image in the same way as . .
the final selection of renal ROIs in the semiautomated method. fhthis study, these equations were used to predict CL from the S or

addition, renal ROIs were generated using thresholds of 40% dRY obPtained with the semiautomated ROIs. Predicted CL was
50% of the maximal count. compared by linear regression with that measured by the single-

sample method to evaluate accuracy in assessing absolute renal
Data Analysis function using the semiautomated technique.
The quality of renal ROIs defined for each patient by the Relative renal function was estimated in 20 patients who had
semiautomated method, the modified semiautomated method, &oth kidneys. Relative function of the right kidney (%RK) was
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calculated using the following equation in the slope method: Semiautomated
%RK = 100 X (S/AF)I(S/AF, + S/AF), Eq. 10 1 R v

Thresholding

and with the following equation in the area method:
%RK = 100 X (Ca/AF,)/(Ca/AF, + C/AF). Eq.11

Because standard values of %RK were not available, %
obtained using the semiautomated ROIs was correlated by lin
regression with that obtained using manual ROIs in the previo
study (7). In the manual technique, the slope at 0.5-2 min and t
renal accumulation at 1-2.5 min were computed using the subre
background, and the %RK was determined.

Semiautomated ROIs were defined independently by the secq
operator. CL and %RK determined by the semiautomated te
nigue were compared between the two operators to evalu
interoperator reproducibility in assessing absolute and relati
renal function. Both the slope method and the area method wg¢
used for the calculation of the CL and the %RK.

RESULTS

Visual Assessment

In defining semiautomated ROIls, the shape of the liv
ROI had to be adjusted in one patient. In the other patien
placement of preliminary ROIs was attained by simpl
moving the ROIs that were displayed automatically. T C
intersection of the diagonals of the preliminary renal RO GURE 2. Examples of ROIs defined by semiautomated

was _translferreq for one kidney in selecting a renal ROI Qfethod and simple threshold method with 30% threshold. Quali-
the final binary image. ties of semiautomated (A) and threshold (B) ROIs in patient with
The results of visual evaluation of the quality of definedL of 17.5 mL/min/1.73 m2? were graded as fair and poor,
ROIs are presented in Table 1. CL measured by thespectively. Semiautomated (C) and threshold (D) methods
single-sample method had a wide range, from 17.5 to 32(§§V'ded good and poor results, respectively, in patient with CL of
. . . .9 mL/min/1.73 m2 and relative hypofunction of left kidney. Use
mL/min/1.73 n%. The _S?m'aUtom_atEd me_thOd _prowd_e f simple threshold overestimates renal area, especially for left
ROIs acceptable for clinical use in all patients, includingjge.
those with high, low, and asymmetric renal function (Fig. 2).

The quality of ROIs was graded as excellent in 13 patients

. - . . tivity decreased slowly after a delayed peak, and the ROI
good in 4, fairin 4, and poor in none. The quality was gradeé%ér the right kidney contained a large area of the liver. There

as excellent in patients with high renal function, an . o . X
P 9 Jas no statistically significant difference in the results of

excellent results were also obtained in 2 of 5 patients Wigrading between the semiautomated method and the modi
measured CL o100 mL/min/1.73 m (Fig. 3A). ROIs flgd semiautomated method (sign @5t 0.05).

generated by the modified semiautomated method with n X : .
liver ROI were judged to be acceptable for clinical use in 2 ROIs defined by the_ simple threshold method W'.th. a
: . .~ threshold of 30% were judged to be acceptable for clinical
(95%) of 21 patients. The quality was graded as poor in one . .
: : . . use in 11 of 21 patients (52%), and the quality was graded as
patient, who had liver damage. In this patient, hepatiC . - . )
poor in the remaining 10 patients. The grading results
obtained by the method using a 30% threshold were
TABLE 1 significantly worse than those obtained by the semiauto-

Visual Grading of Quality of Renal ROIs mated method or the modified semiautomated metRod (
0.0001 for both methods). The quality of ROIs was graded

as poor in all patients with measured CL-0.00 mL/min/

1.73 n? (Fig. 3B). The ROIs assigned for kidneys of low

function tended to be too large and to include the liver and

Semiautomated Simple
method threshold

Grade Original Modified 30% 40% 50%

Excellent 13 13 3 0 0 spleen. The simple threshold methods with thresholds of
Good 4 2 5 0 0 40% and 50% provided ROls acceptable for clinical use in 3
Fair 4 5 3 3 0 of 21 patients (14%) and no patients, respectively, and were
Poor 0 1 10 18 21

inferior to the method with a 30% threshold € 0.01 and
P < 0.001, respectively). The generated ROIs were too large

Original = semiautomated method with liver ROI; modified = for hypofunctional kidneys and too small for kidneys of high
semiautomated method without liver ROI. function
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A excellent interoperator reproducibility in assessing absolute

and relative renal function.
Excellent | o 0o O O @®© oMo 00
DISCUSSION
Good o 1o
Simple threshold methods are based on a threshold
Fair o o o o determined from the maximal renal count and require
Poor minimal intervention by an operator. In this study, ROIs
were selected by simple threshold methods using 30%, 40%,
J T and 50% thresholds. The threshold method using a 30%

T T T T
0 50 100 150 200 250 300 350

CL (ml/min/1.73m2) threshold provided the best results but failed to define ROlIs

B acceptable for clinical use, especially in patients with
reduced renal function. The kidney-to-background contrast
Excellent o] o} o] at the early phase of renal scintigraphy is low in patients

with renal impairment, and use of a simple threshold tends to
overestimate renal area. High-count organs such as the liver
Fair o o o) and spleen are liable to be included in renal ROIs, which
may cause serious errors in calculated CL. Use of a simple
threshold method appears to be inappropriate to select renal
. . . : : . ROIs in patients with a wide range of renal function.
0 50 100 150 200 250 300 350 Our method of semiautomated ROI definition uses tempo-
CL (mV/min/1.73m?) ral changes in counts, in addition to absolute counts, and
FIGURE 3. Visual arading and CL measared by snale-camnle consists of two steps: image subtraction and threshold
method. (A) Semiaut(?mate(?method. (B) Simpleth{esh?)ld meth%d processing. In the. early period of dynamic renal scintigra-
with 30% threshold. phy, renal counts increase and background counts decrease.
On the basis of the temporal changes, image subtraction
removes high-count extrarenal organs such as the liver,
Prediction of Clearance spleen, and great vessels from renal ROIs. Overlapping
CL was successfully predicted from the SI or RWbetween the liver and right kidney is common and is
calculated using the semiautomated ROls (Fig. 4). Correlatensified by the effect of scatter and respiratory movement.
tion coefficients between predicted and measured CLs wélris overlapping makes appropriate separation of the liver
high (0.968 for the slope method and 0.934 for the ard@m the right kidney difficult. In our method, a pixel is
method), and the regression lines were close to the identigaluded in the right kidney ROl when temporal change in
line. The %RK calculated from the slope at 0.5-2 min dithe activity of the right kidney is the dominant factor
not differ substantially between the semiautomated and tletermining temporal change in the value of the pixel.
manual techniques (Fig. 5A). Similarly, the %RK obtaine@ounts in low-count background areas do not necessarily
with the semiautomated technique was almost identical decrease in the period used for image subtraction, and part of
that obtained with the manual technique when the %RK wése low-count background areas remains after subtraction.
calculated from renal accumulation at 1-2.5 min (Fig. 5BY.hreshold processing is performed to remove the residual
There was almost complete concordance in both CL (Fig. Bw-count background. The threshold count is determined
and %RK (Fig. 7) between the two operators, indicatingonsidering not only maximal renal count but also count in

Good o @© O00

Poor O © ©OoO O (e]

6..350 B 350
T y = 0.950x + 13.04 :g y = 0.875x + 26.73 B/
3001 = 0.968 o 300 r=0.934 o A7
= SEE =23.9 ~ SEE =32.3 g A o
‘2250 4 £ 250 -
E o B o
= 200 A = 200 - o
E P E o,
-l 150 - oo o 3150 4 o/
o o 7n O o .,/p
B 100 /o B 100+ FIGURE 4. CL measured by single-sam-
2 o / ° oa ple method and predicted with semiauto-
80,7 ¢© i P mated ROIs. SI at 0.5-2 min was used in
e a 0 predicting CL by slope method (A), and RU
T T T T T T T T T T T T .
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350 | &t 1-2.5minwas used for area method (B).
Measured CL (mI/min/1.73m2) Measured CL (mVmin/1.73m2) | Solid and broken lines represent identical
line and regression line, respectively.
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Q y =0.983x + 1.59 = © y=1.035x-1.29
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FIGURE 5. %RK obtained with manual 'S 201 ‘;’ 204
ROIs and semiautomated ROIs. %RK was | x ¥
calculated by slope method (A) or area g 0 x /

. . ) T T T T R0 T T T T

method (B). Solid and broken lines repre- 0 20 40 60 80 100 0 20 20 60 80 100
sent identical line and regression line, re- %RK with Manual ROls %RK with Manual ROls
spectively.

the background area so that the threshold can be appliegatients in whom the semiautomated method fails to gener-
patients with various levels of renal function. ate satisfactory ROIs would not cause a substantial problem
Displaying generated ROIs on a renal scintigram is n@t computing and interpreting CL.
essential for data processing; however, display aids inCount in the renal ROI is the sum of the true renal count
visually evaluating the quality of the ROIs. The semiautaand the background count, and background correction is
mated method defined ROIs acceptable on visual inspecticmmmonly required to estimate renal function by a camera-
in all patients, including those with reduced renal functiorbased method. Although a perirenal ROI has been found to
Absolute renal function was successfully predicted using tihetter represent the actual background in the renal ROI
generated ROIs, and the estimates of relative function we@9—22, a subrenal ROI was used for background correction
comparable with those obtained using ROIs drawn mania-this study. We selected subrenal ROIs because the mean
ally. Excellent interoperator reproducibility was observed inount in a subrenal ROl was thought to be less susceptible to
assessing absolute and relative renal function. The semiaut® quality of the corresponding renal ROI than that in a
mated method presented in this article can provide RQpgrirenal ROI. Selection of the type of background ROls
suitable for clinical use with limited operator interventiorwas found to have little effect on the accuracy of calculated
and appears to improve the feasibility of reliable estimatic@L in our previous study 7). The use of subrenal ROIs
of renal function. appears to be justifiable in estimating renal function from
In a previous study, the equations used to convef™c-MAG3 renal scintigraphy.
renogram parameters, Sl and RU, to CL were determinedWe imaged the injection syringe with the gamma camera
using manual ROIs7). Although a different method of ROI to estimate injected count. The counting rate in imaging the
definition may necessitate different equations, CL waseinjection syringe is high, resulting in a relatively large
successfully predicted using the equations determined in tthead-time count loss, and dead-time correction is often
previous study and renogram parameters obtained wiépplied to the estimation of the injected count when
semiautomated ROIs. This held true for both the slomessessing renal function by camera-based methb@8-
method and the area method. Because the same equatikB)sDead-time count loss also occurs during dynamic renal
can be used to calculate CL, the use of manual ROIs fscintigraphy. Whereas count loss in estimating the injected

A 350 B 350

[i:] y=1.001x-0.16 m y=1.002x + 0.28

& 3004r=1.000 5 3004 r=1.000

§A SEE=13 w SEE=13

& 250 ~ 5 &250 -

ogp o™

15200 4 2 15200 -

= 2%

BE150 g.§150_

o= o=

B £100 o £100

o= o~

n- ==

3 50 4 z 50 4
FIGURE 6. CL predicted with semiauto- | © 0 N ° -
mated ROIs defined by 2 operators. CL was 0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
calculated by slope method (A) or area CL Predicted by Operator A CL Predicted by Operator A
method (B). Solid line represents regres- (ml/min/1.73m?) (ml/min/1.73m?2)
sion line.
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A B
100 100
m y =0.998x + 0.14 m y =0.998x - 0.06
° r=1.000 § r=1.000
®80SEE=05 ® 804 SEE = 0.6
o o
o S
60 + 60
Fy 2z
3] -]
8 40 2 404
L L
3 3
a 204 a 204
£ £ FIGURE7. %RK predicted with semiauto-
2 0 . . . . ) : . . . mated ROIls defined by 2 operators. %RK
0 20 40 60 80 100 0 20 40 60 80 100 | was calculated by slope method (A) or area
%RK Predicted by Operator A %RK Predicted by Operator A method (B). Solid line represents regres-
sion line.

count causes overestimation of fractional renal accumulgasibility of reliable estimation of renal function by a
tion, loss in dynamic imaging causes underestimation anddamera-based method.
part compensates for the effect of loss in imaging the
syringe. We have found that correction for count loss only in
estimating the injected count does not improve the accuraeyKNOWLEDGMENTS
of assessing fractional renal accumulati@f)( and thus no ~ The authors thank Koichi Nitta (Sumitomo Metal Indus-
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placed within the liver, and peak time for the liver isassistance.
obtained. The frames to be used for image subtraction are
determined on the basis of the liver peak so that the liver is
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