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The purpose of this study is to estimate the quantitative perfusion of ranal tumors or renovascular
diseases and to determine the functional discrepancy in chronic renal diseases by using 1-131-Hippuran,
Tec-99m-0, and Tc¢-99m-EDTA., Ninetynine subjects were studied. The patient sat upright with
the scintillation camera connected with a double isotope adaptor positioned at his back. Eight uCi/kg
body weight of I-131-Hippuran and 80 uCi/kg of Tc-99m-O-, or Tc-99m-EDTA were simultaneously
injected in a volume of 2-3 ml intravenously. Omn this condition, the count rate for corpton scatter of
1-131 affect on the Tc-99m energy level was only 3,88 + 0.099, of the measured count. On both camera
images and both renograms for Hippuran and EDTA. No significant interference was observed. The
simultaneous double tracer technique with Tec-99m-O-;, Tc-99m-EDTA and I-131-Hippuran was per-
formed to obtain renal perfusion curves, mean renal transit time, serial renal images and FOI (Region
of interest) renogram. Renal perfusion pattern and renal mean transit time (MTT) using Tc-99m-0O~,
could be one parameter of renal blood flow. A good correlation was found between MTT and the Tmax
(Peak time) of these two compounds renogram. Moreover the quantitative estimation also might be
applied to determine the degree of vasculature in the tumor region and the renal perfusion of renal arterial-
stenosis. The differential diagnosis of renal tumors can be performed using the double isotope technique
with I-131-Hippuran and Tc¢-99m-0",. In some renal diseases such as chronic glomerulonephritis,
diabetic renal diseases and. obstructive renal diseases, some discrepancies between the renal images and
also between the renograms taken with I-131-Hippuran and Tc-99m-EDTA were observed. In case of
chronic renal discases, double tracer technique with I-131-Hippuran and Tc¢c-99m-EDTA has made it

possible to evaluate whether the glomerular function or the tubular secretion function has been disturbed.
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Table 1. The I-131 count for the compton
scatter contribution was only 3.8%
of thecount at Tc-99m level.

140KeV+40% | 360KeV£25%

706 cpm 311 cpm
725 346
Background ,?g? gég
750 352
737 364
3202 2779
g%g;; 2848
: ] 2854
ELS0s0L 3515 3294
3420 3185
3335 3439
64164 2913
64096 2918
1 50uCi + 63557 2991
#mTe 500uCi 70731 3177
70036 3242
70557 3258

Contribution of '*'I Compton Scatter at *®Tc

Energy Level

1] —B.G.
T % Tc_B.G,

X 100 : 3.88+0.09%

140KeV£30% | 360KeV25%

546 cpm 341 cpm
Background 500 288
489 345
2477 2945
] 50uCi 2463 2771
2415 2853
01505 55962 2912
WY 50uCi -+
nTe : 55642 2865
el R0DICL 55137 2836
3.56+£0.08%
140KeV+20% | 360KeV+25%
365 cpm 320 cpm
Background 331 339
361 360
1696 2795
T EOuCi 1638 2893
1713 2918
— 36411 2909
1] 5QuCi +
S | st | g

3.10+0.02%

ARREZHI RS H358 Fus

31 energy level
360 KeV+25%

Fig. 1., Numerical phantom 4 and 5 were situated
Scm indepth in the same water. *®Tc was con-
tained in the numeric 4 and '*'I was in the nu-
meric 5. The image on eachenergy level could
be clearly recognized without interference.

99M1¢ energy level
140 KeV+40%
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Fig. 2. Parameters for Renogram Evaluation.
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Fig. 3. Patterns of Renal **mTcO Perfusion Curves,
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Fig. 4. Mean Renal Transit Time in Various Re-

nal Diseases.

T AE A AnfE Perfusion curve J[. IVHl%A /R
THEFC OV TR halishcH L.

(3) RS & B HERZC O\ T, Renal
Perfusion Pattern, "MT T, v va7 4 b &
MMEEEHR L otz 2R L, £DHhoOf
FKichiEl % Fig. 5, Fig. 6 iR L.

Fig. 5 138 BHT (V.T) HBHHO AT 5
%. Fig. 5a (32 DABRGBHIREETH S
AN |7 ic % Ly Hypervascularity 23505 b
% . Fig. 5b (& ¥I-Hippuran j¢ 5N %™ TcO
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> v 7 x b TRA—HHI15—208), 20—25
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WA UIEE4 53, 2 hik i~ o Perfusion
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Fig. 5a and 5b A 38-year-old male with hyperne-
phroma of the right kidney.

Fig. 5a A selective right renal arteriogram shows
tumor vessels and hypervascularity in a right

enlarged kidney.
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Y. T.38y.0. M. R. Hypernephroma

Serial rPnaIB'I -Hippuran images

L | -3 R 4 - 14 - 16 min.
Serial renal perfusion images

L 10-15 R 15 - 20 20 - 25sec.

Renal perfusion curves
.-.

Type |  MTT=32sec. Left kidney Type V. MTT=35sec. Tumor area

=
Fig. 5b On a Hippuran image, the tumor area is demonstrated to be a space

occupying lesion, while a Tc-99m image shigh activity in the area,
persisting for a longperiod. The perfusion curve for the tumor area shows a
type V pattern and a measured MTT is 35 sec.
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Table 2. Results of the Relationship between Perfusion Pattern and Angxmgrraphu, Finding.
i 1 | T Renal |ng o0 |PI-Hipp. Image| | smreey |

] |Age! Sex Diagnosis Perfusion| MT.T. | g -3min. after Angiogram >mTcO
| | Pattern | (Sec ] ini. ) Anglo‘,rmtlgmm
H.A. | 52 | m.| R. Hypernephroma | 26.3 ) : . . i
J.A. | m. | R. Hypernephroma 33.7 |
Y.T. | 38 | m.| R.Hypernephroma v 34.6 ' Hypervascularity | High Perfusion
Y.H. | 32 | f. | L. Hypernephroma 26.3 | Defect | Tumor Stain in ROI
Y.N. | 44 | m. | R. Hypernephroma 36.4 |
T.Y. | 55| m.| R. Hypernephroma 25.6 |
H.T. |62 i m. | R. Hypernephroma | IV—V | 59.6 | | Low Vascurarity ilr‘lmﬁé:frfmi"“
| |
Y.M. | 66 | m. | R. Pelvic Tumor —_ — ?ﬁizclfz:gt Avascular Mass —
| | |
s.¥. || L rebic Tuner | W | = | sl ™| - =
N.K. | 67 [f. | L. Renal Cyst - | — Defect | No Perfusion in
M.N. | 61 | m.| R. Renal Cyst I —_ Defect | ROI |
1 Py . — | Defect not  _
| 8.K. |60 | m.|R.Renal Cyst I - visualized Avascalar M -
| T.Y. 98 | 'm. | R. Renal Cyst - - Defect vaseutar ass No Pe;uswn o
H.I1. |67 ;‘ Polycystic Kidney . | — Defect ROI
T LI | | i
. e | Defect
“.T_,_I_(_,__ 3 m. | Polycystic Kidney — = vii:u:iz:gt | .
! " 'L. Renovascular - Decreased - " | Low Perfusion |
NM ST ypertension | M| 4TS | Aciviy inROI
Y. O ‘ | R. Renovascular I 29 NoraiiT . ] Normal Perfusion
Y.O. |36 | ™ | Hypertension | M | 295 | Torma’ "MAE¢ | Narowing of the | in ROI
S I ‘ 21 g Renovascular I - Igec_re_ased Renal Artery L&ggﬁf,ﬁusion
e | ypertension ctivity n !
.. I'R.Renovascular o | Decreased “Low Perfusioe
K.O. |35 m. ‘ Hypertension I]] ) !_ Activity in ROI

9

Fig. 6a and 6b A 35 year-old male with renovasc-
ular hypertension cause by right renal arterial

stenosis.

| «Fig. 6a A selective right renal arteriogram shows

a stenosis of the right renal artery and increased

collateral circulation.
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K. 0.35y.0. M. Renovascular Hypertension
Serial renal 13! I-Hippuran images

Har

L1 -3 4 - - l6min.
Serial renal erfusion images

Ll0-15 R 15 - 20 0 - 25sec.

Renal perfusion curves I| I IlIII

Type | MTT=28sec. Left kidney Type II Right kidney

Fig. 6b  On a Hippuran image, right renal image is small and faint, while a Te-
99m image show low activity and renal perfusion is decreased. Renal perfusion
curve shows a pattern of typell.
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Fig. 8. Patterns of mTc-EDTA Renogram.
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Table 3. Distribution of Renogram Patterns in Various Renal Diseases.

Normal kidney

Obstructive uropathy

Chr. nephritis

Chr. pyelonephritis

Diabetic nephropathy

mTe-EDTA
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2| s | | 1B | 12

L | -3
Serial renal 99MTc-EDTA images

L

-3

R

R

5-6

14 - 16min.

Fig. 11a and 11b A 46 year-old female with chronic nephritis.
Fig. 11a Serial renal scintiphotos using '*'I-Hippuran and **™1'c-EDTA. Bothimages
show decreased distribution of the tracer and transfer in the both kidneys. EDTA
transfer in the kidney”is delayed, comparing to the Hippuran transfer.

I5 - 16min.
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Fig. 11b  Renograms for '*'I-Hippuran and *"Tc-EDTA, EDTA renogram well depicted
the abnomality comparing to Hippuran renogram, which is observed especially in the

2nd phase.
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X7p\s. [ARRIC ¥mTc-EDTA o v 57 4 b i
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Fig. 12121855 F (N.K) OZAKEAED fifil ¢
# 7% . Fig. 12a |3 "'I.Hippuran 5 L8 *™Tc-
EDTA ¥ v a 75 2a R L0 5. BIgEsAn
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Fi> LTw%, Fig. 12b i3 " I-Hippuran 3 X ¢
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puran L / 25 A TUL=HD B CRHZER 2 b

LT uwignas, ¥nTe.EDTA v 2 2775 2 Tr3 A,
AN E ERTAPAERIY 2 v s LTE
h, ¥nTc.EDTA v 75 ADHH L b F Wb

L 2-3 R

15 - 16min.

Fig. 12a and 12b A 18 year-old male with hydronephrosis of the left kidney.
Fig. 12a Serial renal scintiphotos usin '*'I-Hippuran and **™Tc-EDTA. On both
irnages, normal distribution of the tracer is seen in the left kidney. Marked

concentration of the tracer into the pelvis is recognized especially on the

EDTA image.
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Fig. 12b  Renograms for '*'I-Hippuran and **Tc-EDTA. EDTA renogram shows
typical obstractive pattern in the left kidney, comparing to Hippuranrenogram.
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