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

In conclusion, we feel that a @â€˜@â€˜Tc-MAG3captoprilre
nal study with MP'VFmeasurements 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 Il-dependent
renovascular dysfunction. If normal, it may indicate a ben
eficial effect of ACE inhibition on renal function.
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T he article by Datseris et a!. in this
issueofthefournal(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
patientswith hypertensionand 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-angiotensinsystem 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 diflicult to interpret (3).
Among patientswith severely reduced
renal function, the administration of
converting enzyme inhibitors may be of
no value at all in the differentialdiagno
sis of essential from renovascular hy
pertension.This is a significantproblem
since a large number of patients with
renovascular hypertension suffer from
a reduction in renal function, either as a
consequence ofbilateraldisease or as a
result oflong-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,thenephrologistor 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 prey
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
impairmentof renal function.

A furtherdilemmais 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
italy 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 (5).

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
functionandhypertensionwhomight
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 publishedcriteria(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
transittime after captopriland these
patients were followed for 6 mo. It is
importantto 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;
thereforeleaving unconfirmedthe 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
15casesofconvertingenzymeinhibi
tor therapy associated with severe
kidney damage (5). Thirteenof the 15
patients had increased creatinine 1ev
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 requireddialy
sis for periodsvaryingfromone day to
5 wk. These data do not suggest any
dangerof 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 parameterused by Datseris Ct
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
gramor 20 or 30 mm 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

have been an increasingnumberof re
ports that the positive captopril test is
highly specific for reversible renovas
cular hypertension (9) rather than re
nal arterystenosis. Only about 80%of
patientswho have angioplasty for cor
rection of a renal arterystenosis 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 appearsto be much
more highly specific for the presence
of reversible renovascular hyperten
sion than the so-called â€œreference
standardâ€•renal artenography.

Thecurrentreportsuggeststhateven
in patientswith a significantreduction
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.
Furtherstudies 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 parametersstill requires further
carefully controlled analysis.
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The one indisputable conclusion is REFERENCES
that captoprilrenographyis an impor
tant diagnostic test. It has a role in the
differential diagnosis of treatable ren
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