raphy in conditions other than renal artery stenosis where
the renin-angiotensin-aldosterone mechanism is active.

In conclusion, we feel that a *™Tc-MAG3 captopril re-

nal study with MPTT measurements should be performed

in

high-risk patients with hypertension and chronic renal

failure who have a total GFR of greater than 10 ml/min and
split renal function of greater than 10%. If abnormal, the
result would be consistent with angiotensin II-dependent
renovascular dysfunction. If normal, it may indicate a ben-
eficial effect of ACE inhibition on renal function.

REFERENCES

1.

2.

5.

6.

Williams GH. Converting-enzyme inhibitors in the treatment of hyperten-
sion. N Engl J Med 1988;319:1517-1525.

Keane WF, Anderson S, Aurell M, Zeeuw D de, Narins RG, Povar G.
Angiotensin converting enzyme inhibitors and progressive renal insuffi-
ciency. Ann Intern Med 1989;111:503-516.

. Hricik DE, Browning PJ, Kopelman R, Goorno WE, Madias NE, Dzau VJ.

Captopril-induced functional renal insufficiency in patients with bilateral
renal artery stenoses or renal artery stenosis in a solitary kidney. N Engl J
Med 1983;308:373-376.

. Rimmer JM, Gennari FJ. Atherosclerotic renovascular disease and progres-

sive renal failure. Ann Intem Med 1993;118:712-719.

Mann SJ, Pickering TG. Detection of renovascular hypertension. State of
the art: 1992. Ann Interm Med 1992;117:845-853.

Berns JS, Rudnick MR. Radiocontrast media associated nephrotoxicity.
Kidney 1992;24:1-5.

10.

11.

12.

13.

14.

15.

16.

17.

physiological considerations and clinical observations. Semin Nucl Med
1992;22:85-97.

. Scoble JE, Mclean A, Stansby G, Hamilton G, Sweny P, Hilson AJW. The

use of captopril-DTPA scanning in the diagnosis of atherosclerotic renal
artery stenosis in patients with impaired renal function. Am J Hypertens
1991;4:721S-723S.

. Setaro JF, Chen CC, Hoffer PB, et al. Captopril renography in the diagnosis

of renal artery stenosis and the prediction of improvement with renovascu-
larization: the Yale Vascular Center experience. Am J Hypertens 1991;4:
698S-705S.

Nimmon CC, McAlister JM, Hickson B, Cattell WR. Study of the post-
equilibrium slope approximation in the calculation of glomerular filteration
rate using the Cr-51 EDTA single injection technique. In: Dynamic studies
with radioisotopes in medicine, Vol. 1. Vienna: IAEA; 1974:249-256.
Nally JV, Chen C, Fine E, et al. Diagnostic criteria of renovascular hyper-
tension with captopril renography: a consensus statement. Am J Hypertens
1991;4:749S-7528.

Al-Nahas A, Marcus A, Bomanji J, et al. Validity of mean parenchymal
transit time as a screening test for the detection of functional renal artery
stenosis in hypertensive patients. Nucl Med Commun 1989;10:807-815.
Britton KE, Maisey MN, Hilson AJW. Renal radionuclide studies. In:
Maisey MN, Britton KE, Gilday DL, eds. Clinical nuclear medicine, 2nd
ed. London: Chapman & Hall Medical; 1991:91-130.

Sfakianakis GN, Bourgoignie JJ, Jaffe D, et al. Single dose captopril scin-
tigraphy in the diagnosis of renovascular hypertension. J Nucl Med 1987;
9:1983-1992.

Sadler MC, Black HR. Captopril renal scintigraphy: a clinician’s perspec-
tive. In: Hoffer PB, ed. The year book of nuclear medicine 1990. Chicago:
Year Book Medical Publications, Inc.; 1990:13-34.

Zawada ET, Blements PJ, Furst DA, et al. Clinical course of patients with
scleroderma renal crisis treated with captopril. Nephron 1981;27:74-78.
Dubovsky EV, Russell CD. Diagnosis of renovascular hypertension after

7. Nally JV, Black HR. State-of-the-art review: captopril renography-patho-

renal transplantation. Am J Hypertens 1991;4:724S-730S.

EDITORIAL

Should the Role of Captopril Renography Extend to the
Evaluation of Chronic Renal Disease?

The article by Datseris et al. in this
issue of the Journal (1) addresses
an important question in the differen-
tial diagnosis of renovascular hyper-
tension. It also suggests another po-
tential use for captopril scintigraphy in
patients with hypertension and renal
disease.

Numerous studies have been re-
ported which evaluate the sensitivity
and specificity of captopril renography
in renovascular hypertension (2).
Changes induced in the renogram of a
patient with unilateral renovascular dis-
ease may be quite dramatic. An other-
wise normal-appearing kidney curve
may become abnormal after blockade
of the renin-angiotensin system by cap-
topril or some other converting enzyme
inhibitor. As the baseline renogram
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curve becomes increasingly abnormal
with declining renal function, the
changes induced by converting enzyme
inhibitors become increasingly unreli-
able and difficult to interpret (3).
Among patients with severely reduced
renal function, the administration of
converting enzyme inhibitors may be of
no value at all in the differential diagno-
sis of essential from renovascular hy-
pertension. This is a significant problem
since a large number of patients with
renovascular hypertension suffer from
a reduction in renal function, either as a
consequence of bilateral disease or as a
result of long-standing severe hyperten-
sion and associated nephrosclerosis.
Even in the presence of severe unilat-
eral renal artery stenosis, the captopril
renogram may be difficult to interpret.

Hypertension is an invariable con-
sequence of the loss of renal function
in patients with chronic renal failure.
Therefore, the nephrologist or nuclear

medicine physician is faced with two
groups of patients who may appear
quite similar on the basis of clinical
findings, but whose disease has very
different etiologies. The problem is
further compounded by the high prev-
alence of secondary renal artery ste-
nosis in hypertensive individuals (4).
Thus, the patient with significantly im-
paired renal function and secondary
hypertension is not easily differenti-
ated from the patient with primary
renovascular disease and secondary
impairment of renal function.

A further dilemma is the occurrence
of compromised renal function after
therapeutic administration of angio-
tensin-converting enzyme inhibitors to
patients with bilateral renal artery ste-
nosis or renal artery stenosis in a sol-
itary kidney. Acute renal failure may
occur in these patients because a vital
compensatory mechanism to maintain
renal function is pharmacologically
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blocked. Although the majority of
these cases of acute renal failure are
reversible, there have been reports of
irreversible disease ().

Datseris et al. have attempted to
determine whether renal artery steno-
sis, renovascular hypertension and
chronic renal failure could be differen-
tiated through the use of captopril
renography. Their data shed light on
the use of captopril renography in
identifying patients with reduced renal
function and hypertension who might
benefit from treatment with angioten-
sin-converting enzyme inhibitors ver-
sus those who might be harmed. This
information is of great importance
since angiotensin-converting enzyme
inhibitors are among the drugs of
choice in patients with reduced renal
function. In the United States alone it
is estimated that hypertension is the
basis for renal failure in 25% of pa-
tients treated with renal dialysis (6).

Datseris et al. categorized patients
as high, indeterminate or low proba-
bility for renal artery stenosis based
on previously published criteria (7). In
all five patients who had angiography
and high probability scans, the pres-
ence of renal artery stenosis was con-
firmed. Two other patients had a high
probability scan but were not con-
firmed by angiography. At this time
we do not yet know if these patients
had renovascular hypertension. The
investigators suggest that these pa-
tients did not have the disease, but
they do not present adequate data to
support their contention that these
were likely to be false-positives. The
reader should be cautious in reviewing
Table 2 of their article which fails to
classify five of the high probability
studies as angiographically proven re-
nal artery stenosis, but rather lists
their clinical diagnoses.

Angiotensin-converting  enzyme
therapy was initiated in 23 patients in
whom there was no evidence of pro-
longation of the mean parenchymal
transit time after captopril and these
patients were followed for 6 mo. It is
important to note that in none of these
patients was there a deterioration of
renal function after 6 mo of converting
enzyme therapy. Unfortunately, in

the patients in whom mean parenchy-
mal transit time was prolonged during
the captopril renogram, no converting
enzyme inhibitor was administered;
therefore leaving unconfirmed the cor-
ollary that patients who have an ab-
normality induced by diagnostic cap-
topril might be harmed by ACE
inhibitor therapy. The ethics of the
study are such that we may never
truly know the answer to this ques-
tion. A recent publication described
15 cases of converting enzyme inhibi-
tor therapy associated with severe
kidney damage (5). Thirteen of the 15
patients had increased creatinine lev-
els before converting enzyme inhibi-
tor therapy was begun but were not
evaluated further. Nine of the 15 pa-
tients subsequently required hemodi-
alysis, four died without recovering
renal function and five required dialy-
sis for periods varying from one day to
5 wk. These data do not suggest any
danger of a single dose of angiotensin-
converting enzyme inhibitor as used
in captopril renography, but rather,
the need for caution when administer-
ing continued therapy in patients with
hypertension and reduced renal func-
tion. Neither do we know the number
of patients who may have had renal
artery stenosis in this group since they
did not undergo angiography.

The parameter used by Datseris et
al. in the evaluation of kidney function
was mean parenchymal transit time,
which appears to be of value in
achieving the investigators’ goals.
Whether other simpler parameters
such as the time to peak of the reno-
gram or 20 or 30 min over peak values
would have provided similar data is
not presented. The investigators sug-
gest that the t max is not of value. It
would have been helpful to have had
considerably more quantitative data
provided in the report to facilitate a
more objective evaluation.

There is still a need for considerable
investigation of captopril renography
beyond clinical efficacy. Setaro et al.
have shown that patients who receive
angiotensin-converting enzyme inhib-
itors as therapy do not have as accu-
rate test results as patients who are
not receiving these drugs (8). There
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have been an increasing number of re-
ports that the positive captopril test is
highly specific for reversible renovas-
cular hypertension (9) rather than re-
nal artery stenosis. Only about 80% of
patients who have angioplasty for cor-
rection of a renal artery stenosis show
an improvement in blood pressure.
The positive predictive value of an-
giography for renovascular hyperten-
sion, therefore, is relatively low. The
percentage of patients who show an
improvement in blood pressure after
angioplasty who have had a positive
captopril renogram is approximately
90%. The test appears to be much
more highly specific for the presence
of reversible renovascular hyperten-
sion than the so-called ‘‘reference
standard’’ renal arteriography.

The current report suggests that even
in patients with a significant reduction
in renal function, a high probability
positive test is strongly suggestive of
the presence of renal artery stenosis.
Furthermore, we now have data that if
the test is negative, the danger of
treating the patient’s hypertension
with an angiotensin converting en-
zyme inhibitor appears to be minimal.

We still need to know if there is a
significant difference in results based
on either the choice of radiopharma-
ceutical or the converting enzyme in-
hibitor used. The data suggest that
these factors are not critical to the per-
formance of captopril renography.
Further studies are needed in patients
with a wide variety of primary renal
diseases and secondary hypertension
to determine whether the test is reli-
able in this situation. Certainly the
current investigation suggests this, but
this is a very small number of patients
from which to draw such far-reaching
conclusions.

It remains to be determined which
is the best way to interpret these stud-
ies. Few data have been published to
suggest that any of the quantitative
parameters are significantly better
than simple qualitative analysis. It
may well be that some form of quan-
titation is desirable. Whether the
mean transit time is better than the
other parameters still requires further
carefully controlled analysis.
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The one indisputable conclusion is REFERENCES

that captopril renography is an impor-
tant diagnostic test. It has a role in the
differential diagnosis of treatable ren-
ovascular hypertension and it may
have an even greater and far-reaching
role in the evaluation of the safety of
angiotensin-converting enzyme inhib-
itor therapy in patients with reduced
renal function and hypertension.

M. Donald Blaufox

Albert Einstein College of Medicine
and Montefiore Medical Center
Bronx, New York
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