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Influence of Kidney Depth on the Renographic
Estimation of Relative Renal Function

TO THE EDITOR: Using kidney depth measurements de-
rived from x-ray CT images, Maneval and colleagues (/)
concluded that “individual measurements from lateral scintig-
raphy appear to be accurate measures of kidney depth and
should be directly incorporated for the quantitative evaluation
of the renogram in children.”

Two issues are raised by this statement which we think
require clarification. First, although the paper is mainly con-
cerned with the renographic estimation of absolute renal func-
tion (individual kidney GFR in ml/min), we feel that use of
the general phrase “quantitative evaluation” leaves the conclu-
sion open to misinterpretation, and we would like to comment
specifically on the influence of kidney depth on the reno-
graphic estimation of relative renal function. Second, we do
not think that the accuracy of kidney depth measurements
derived from lateral scintigrams (acquired after renography)
can be properly assessed from the data presented.

For technetium-99m agents, if the left kidney is | cm deeper
than the right, a true relative (%) function (L:R) of 50:50
would, if uncorrected, be calculated as 46:54. For a 2-cm
difference, a true relative function of 50:50 would appear as
42:58. The above calculations are based on the assumption
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that the theoretical value for the linear attenuation coefficient
() of 0.153 cm™' is valid in this context, which has been
questioned (2).

Reported values for the effective linear attenuation coeffi-
cient (ueff) vary (emphasizing the importance of performing
this measurement on-site), but all are lower than the theoret-
ical value [0.10 cm™' (their refs. 1,20), 0.11 cm™' (3), 0.12
cm™' (4), 0.14 cm™ (5)). For a 1-cm difference in kidney
depth, use of a more realistic value for x of 0.10 would result
in a true relative function of 50:50 being calculated (without
correction) as 48:52 which, in our view, constitutes an accept-
able error given the other factors affecting the accuracy of the
measurement (choice of background subtraction algorithm,
choice of method for estimating relative function, etc).

Given that a minority of patients exhibit a difference in
renal depth of >1 cm [~34% of (seated) adults (their ref. 5)
and ~8% of (supine) children (7)), it would obviously be
helpful if there was a simple way of predicting this discrepancy
during the acquisition of the (posterior) renographic images.
In the context of quantitative ™ Tc-DMSA imaging, it has
been reported that depth correction is only necessary when
the upper border of one kidney is below the mid-point of the
other (6). However, Wujanto et al. (7) found that in 57 (out
of 261) cases, where the difference between geometric mean
and posterior estimates of relative DMSA uptake was >5%,
only 29 (51%) showed an obvious anatomical reason for
applying the correction.

In the renographic estimation of absolute function, how-
ever, we agree with Maneval et al. (/) that attenuation correc-
tion is mandatory. One well-known method (their ref. 8)
advocates the use of the Tonnesen formula (their ref. 19),
although it has been shown to be invalid in children (1, their
ref. 15), and its accuracy has also been disputed in adults
(their ref. 5). In practice, therefore, most workers prefer to
measure kidney depth using lateral views (their refs.
1,5,14,22).

Maneval et al. (/) found that two of the four formulae
tested showed reasonably good agreement with CT-measured
kidney depth and suggested that, because these formulae were
derived by reference to lateral scintigrams, lateral images
acquired at the end of a (**™Tc-DTPA) renogram therefore
represent an accurate means of measuring renal depth in
children. We do not agree that this necessarily follows, since
the radiopharmaceuticals used in the derivation of these for-
mulae were *™Tc-DMSA (their ref. 20) and '*’"HgCl, (their
ref. 21), respectively.

In general, the activity distribution within the kidneys 35-
45 min after injection of *™Tc-DTPA (or 'I-OIH) will be
significantly different to that at 2-3 min (when the relative
function is actually measured), meaning that depth measure-
ments derived from ‘late’ lateral views may be somewhat
misleading; the magnitude of the error depending on the
degree of hydronephrosis. For the same reason, the ‘geometric
mean’ method referred to by Maneval et al. (/) is inappro-
priate for DTPA renography, since the anterior image cannot
be acquired until at least 30 min after the optimum (2-3 min)
posterior view. Furthermore, a normal kidney in a well-
hydrated patient may contain relatively little activity at the
end of the renogram and may therefore be poorly visualized
on ‘late’ static images.

Despite these potential problems, Gruenewald et al. (their
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ref. 5) found a good correlation (in adults) between kidney
depth measured by lateral views (at the completion of renog-
raphy) and that measured by ultrasound. It is unfortunate that
Maneval et al. (1) were not able to include renography studies
as part of their protocol, as this would have provided useful
data on the accuracy of renal depth measurement derived
from lateral (**"Tc-DTPA) images in children.

An important factor in this debate which was not discussed
by Maneval et al. (1) is patient positioning. It is known that
kidney depth in the sitting position can vary by a centimeter
or more from that in the recumbent posture (8); the difference
in renal depth being minimized by employing supine position-
ing (6,9). There are, however, physiologic reasons for prefer-
ring the sitting position, which explains why, for patients over
4 yr of age, opinion in the U.K. is divided on this issue (supine:
56% of centers, sitting: 32%, ‘other’: 12%) (10).

In summary, we agree that it is necessary to apply a depth
correction when attempting to estimate absolute kidney func-
tion from gamma camera renography (in adults and children)
and that, despite the limitations mentioned, lateral views
(performed with the patient in the same posture as that used
for renography) provide a more accurate estimate of kidney
depth than currently available empirical formulae. It is im-
portant to appreciate, however, that there are numerous
sources of error in the renographic estimation of absolute
function and, for some of the methods, the overall error in
the measurement of individual kidney GFR (or ERPF) may
not be significantly reduced by the use of lateral views (c.f.
formula) for kidney depth estimation (their ref. 1). In general,
renographic methods for estimating absolute function may be
more accurate in children then adults (2, their ref. 1).

For routine renography, we concur with other workers who
have concluded that the error (in the estimation of relative
function) introduced by not applying a correction for differ-
ences in depth of the left and right kidney is small enough to
be ignored in most adults (//,12) and the vast majority of
children (13, their ref. 15); the extra work involved in routine
depth correction therefore being difficult to justify. A U.K.
renography survey conducted in 1987 revealed that only 2 out
of 34 (6%) centers routinely performed a depth correction
when estimating relative renal function (/0).
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REPLY: We would like to thank Drs. Cosgriff and Brown for
their comments on the recent publication and would like to
respond to the two specific issues raised. We feel that the
initial sentences of our introduction sufficiently define the
context of this investigation and agree fully that the concluding
sentence should not be misinterpreted to apply to the evalua-
tion of relative renal function. Secondly, it was neither our
intent nor was it possible to critically assess the accuracy of
lateral measures of renal depth with the gamma camera in
this retrospective study. However, we do feel that the argu-
ments put forth in our discussion provide motivation for
including lateral scintigraphy after renography for the clinical
assessment of absolute renal function (e.g., GFR) in children.
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Noninvasive Imaging of Giant Hematomas

TO THE EDITOR: The paper by Lisbona et al. (/) on
scintigraphic and ultrasound features of giant liver heman-
giomas was of great interest to us. We agree with the authors
that definite, noninvasive imaging of giant hemangiomas is
important to avoid angiography, biopsy, or exploration lapa-
rotomy when excluding primary or metastatic malignancy. In
our recent publication (2) in which we described 56 heman-
giomas diagnosed by *™Tc-red blood cell (RBC) SPECT, we
identified five cases of giant hemangiomas, which we describe
below.

Our hemangiomas ranged in size between 80 and 145 mm
in diameter; the ultrasound appearance was in three cases a
hyperechogenic mass, in two cases a mixed hyper- and hypo-
echogenic mass, all sharply marginated. Bolus infusion CT
was only possible in three cases; the hypodense lesions (pre-
contrast CT) showed an initially peripheral enhancement fol-
lowed by centripetal fill-in. Moreover, bolus infusion was
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