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THE RADIOISOTOPE RENOGRAM

TABLE 2

second line of table 1.

Observed and estimated counts/sec-
ml in the blood at ¢; minutes after in-
jection of I ortho-iodohippuran.
Ys;, ¥s; , and ¥;;(H,) are reported
in counts/sec X 101 for one ml of
blood. Y»; are the observed values.
Ys; = By exp (412;) + Bz exp (f1t;)
where By, Bay, 71, and ¥, are taken
from the top line of table 1. Y3;(Ho)
is computed as Y;; except that By,
By, v1, and v, are taken from the

t; Ye; Ys; | Ysi(Ho)
0.5 24.3 | 23.4 18.2
0.75 | 22.9 | 20.0 16.5
1.0 14.3 | 17.3 15.0
1.25 | 13.2 | 15.0 13.7
1.5 12.9 | 13.2 12.5
1.75 | 11.2 | 11.6 11.48
2.0 11.4 | 10.3 10.57
2.25 | 10.6 9.27 9.76
2.5 9.5 8.39 9.04
2.75 7.1 7.65 8.40
3.0 6.5 7.03 7.83
3.5 5.2 6.07 6.87
4.0 5.0 5.37 6.09
4.5 5.1 4.84 5.46
5.0 4.7 4.44 4.94
5.5 4.2 4.11 4.51
6.0 3.9 3.85 4.15
6.5 3.9 3.63 3.84
7.0 4.3 3.43 3.57
7.5 2.8 3.25 3.34
8.0 3.1 3.10 3.13
8.5 2.8 2.95 2.94
9.0 2.9 2.81 2.77
9.5 2.3 2.69 2.62
10.0 2.5 2.56 2.48
10.5 2.5 2.45 2.34
11.0 2.2 2.34 2.22
11.5 2.2 2.24 2.11
12.0 2.0 2.14 2.00
12.5 2.0 2.05 1.90
13.0 2.0 1.96 1.81
13.5 1.8 1.87 1.72
14.0 1.8 1.79 1.64
14.5 1.7 1.711 1.56
15.0 1.9 1.64 1.48

TABLE 3

Observed and estimated (counts/
min)/222.2 of renogram ¢; minutes af-
ter injection of 113! ortho-iodohip-
puran. Yg; are obtained from the ren-
ogram in figure 3. ¥z; = Bir _exp
(#11;) + Bar exp (:t;) where Big,
Byr , 91, and 4. are taken from line
3 of table 1. ¥Yz;(H,) is obtained us-
ing the estimates in line 4 of table 1.

t Ykr; Yri | Yri(Hy)
2.5 32.5 32.3 33.6
3.0 27.5 27.9 28.4
3.5 23.8 24.2 24.4
4.0 22.3 21.3 21.1
4.5 19.2 18.9 18.6
5.0 17.0 16.9 16.6
5.5 14.9 15.2 14.9
6.0 13.4 13.8 13.5
6.5 12.4 12.6 12.3
7.0 11.4 11.6 11.3
7.5 10.6 10.7 10.5
8.0 10.2 10.0 9.8
8.5 9.7 9.3 9.1
9.0 9.0 8.7 8.6
9.5 8.4 8.1 8.1
10.0 7.3 7.6 7.6
10.5 6.9 7.2 7.2
11.0 6.6 6.8 6.8
11.5 6.3 6.4 6.4
12.0 6.2 6.1 6.1
12.5 6.0 5.7 5.8
13.0 5.8 5.4 5.5
13.5 4.9 5.2 5.2
14.0 4.7 4.9 5.0
14.5 4.3 4.6 4.7
15.0 4.5 4.4 4.5
15.5 4.4 4.2 4.3

12

renograms which would permit esti-
mates of these clearances to be made
might prove of great clinical value.
Using the model presented here, we are
able to suggest several different ap-
proaches to the analyses of the renogram
which should provide such information.
While the analyses suggested involve
procedures more complicated than
merely measuring the “half time,” the
appearance time, or the height of the
maximum, much is to be gained in
simplicity of interpretation since the
analyses provide estimates of bilateral
and unilateral clearances, while no such
fundamental information may be easily
obtained from the simple measurements
referred to above. It is hoped that the
more precise and more easily interpreted
information thus obtained from the
renogram would be of sufficient clinical
importance to justify somewhat more
complicated analyses than have been
previously attempted.

Bilateral renal function may be
assessed with v; and v, . From the rela-
tionship of equation (4)

Y1Y2 = CisCre/Vevs » (23)
A(v1Y2)/0Cis = Che/vevs . (24)

The left member of (24) is always posi-
tive so that a decrease in Cyp should be
reflected in a decrease in vy, . Perhaps
persons having decreased total renal
blood flow will have unusually low
values of vyy. . Also from equation (4)
we have,

Y1+ 72 = —(Cis/vs

(25)
+ Cbe/ve + Cbe/vb)J

3 +72)/0Ca = — } (26)

As Cyp decreases, y1 + 7. increases
(becomes less negative). Thus, in gen-
eral, persons with low renal blood flows
might be expected to have values of
Y1 + 72, less negative than persons
with higher renal blood flows.

The two parameters v; and . could
be determined in ‘“normal” patients,
and changes in y1y2 and v; + 7. might
be simply interpreted as changes in
clearance. If the blood curve were also
determined, it would be possible to
obtain numerical estimates of bilateral
renal blood flow, compartment volumes,
and compartment exchange rates, using
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