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Throughout the years, the role of nuclear medicine departments
in the care of renal patients has changed as a result of tech-
nologic advancements and other factors. This study evaluated
the current role of nuclear renal imaging. Methods: A survey
was generated with questions about patient populations, the
clinical indications most often seen, radiopharmaceutical use,
measurement techniques, the average number of scans com-
pleted, and medical center/transplant team affiliations. The sur-
vey was sent to recipients on a mailing list acquired from the
Nuclear Medicine Technology Certification Board. Results:
Most of the responses came from departments in the south-
eastern United States. Most of the patient population is
suburban. Nephrologists are the most common referring
physicians for renal imaging. Most departments complete
fewer than 10 renograms per month, and most departments
use 99mTc-mercaptoacetyltriglycine as the radiopharmaceutical
of choice. A camera-based measurement technique is used
most often. Most departments report being affiliated with a
medical center, but only about half of those medical centers
perform renal transplantation. The most commonly seen clinical
indication for renal imaging is renal obstruction, whereas the
least commonly seen is urine leakage.Conclusion: These results
provide a better understanding of the current role of nuclear
medicine in the care of renal patients and how this role has
changed over the years.
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Advances in the field of medicine over the years—
particularly improved radiologic techniques and their in-
troduction into other modalities—have affected nuclear

medicine imaging, increasing its role in some cases
and decreasing its role in others. One of these roles is
the care of renal patients. This study gathered data about
renal imaging, radiopharmaceutical use, and patient pop-
ulations via a survey of nuclear medicine departments
across the United States. These data were used to deter-
mine the current role of nuclear medicine and how it has
changed.

Some of the clinical indications for nuclear renograms
include evaluation of renal obstruction, hydronephrosis,
renovascular hypertension, urine leakage, split renal func-
tion, renal function in living related donors and transplant
recipients, and renal function in patients with spinal cord
injuries. The exact role of nuclear renograms in the care
of this patient population has been unclear because of
differences in use across different departments, some of
which give it a much larger role than others. Our study
was designed to clarify the current role and predict the
future role.

One question was the type of radiopharmaceutical being
used for renal imaging. In 1989 (1), the radiopharmaceuti-
cals being used included 131I- or 123I-labeled orthoiodohip-
purate or 99mTc-mercaptoacetyltriglycine (MAG3), which
at the time was an investigational drug but gaining a good
reputation because its “clearance was closely correlated with
[orthoiodohippurate] clearance.”

By 1991 (2), the radiopharmaceuticals being used in-
cluded 99mTc-glucoheptonate, 99mTc-dimercaptosuccinic
acid, 99mTc-diethylenetriaminepentaacetate (DTPA), the
newly Food and Drug Administration–approved 99mTc-
MAG3, and 131I-hippuran. With regard to effective renal
plasma flow, 131I-hippuran was the radiopharmaceutical
of choice whereas 99mTc-MAG3 was growing in popular-
ity because of its ability to be “taken up in very high
quantities [and] give excellent renal images.” 99mTc-
glucoheptonate and 99mTc-dimercaptosuccinic acid were
the pharmaceuticals of choice for parenchymal imaging.
Like today, 99mTc-DTPA and 99mTc-MAG3 were the
top choice for evaluating blockage in the urinary tract.
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Scanning for transplant patients was being done via per-
fusion studies using 131I-hippuran, 99mTc-DTPA, or
99mTc-MAG3—similar to practice today with the excep-
tion of 131I. For patients with renovascular hypertension,
131I-hippuran or 99mTc-DTPA was being used, but com-
pared with current practice, captopril was being given
over a longer period before the scan.
By 2011 (3), very few changes had occurred. 99mTc-

DTPA was still the radiopharmaceutical of choice among
glomerular tracers, as was 123I- or 131I-hippuran and 99mTc-
MAG3 among tubular tracers.
Between 2011 and today, some changes have occurred

(4): “123I- and 131I-[orthoiodohippurate] are no longer
commercially available in the United States because of
the introduction of 99mTc-MAG3, the poor imaging char-
acteristics of 131I, potential of 131I-[orthoiodohippurate]
for delivering a high radiation dose, and the unfavor-
able logistics resulting from the relatively short half-
life of 123I.”
Another question was the types of clinical indications

being referred for renography. The overall role of nuclear
medicine in the care of renal patients has decreased in
recent years as other modalities have gained equal or better
results for the same clinical indications. For example,
cystography is often performed in nuclear medicine to eval-
uate vesicoureteral reflux, but a study has suggested that as
technology advances, cystography will decrease in use and
urosonography will increase (5). Another example is in the
diagnosis of multicystic dysplastic kidney, which must be
distinguished from hydronephrosis for treatment to be effec-
tive. A study found that for every patient in whom multi-
cystic dysplastic kidney was diagnosed by renal ultrasound,
the diagnosis was confirmed by nuclear medicine, suggesting
that the nuclear renal scan is not necessary for this use (6). In
contrast, the role of nuclear medicine may also increase
because, as stated in one report, “these procedures are easy
to perform and carry a low radiation burden, and sedation
is not required” (7). Another report stated that “radionu-
clide imaging provides valuable information on renal
function that cannot be obtained with other imaging mo-
dalities” and suggested that the role of nuclear medicine
would grow because of its unique ability to relate perfu-
sion to function (8).

MATERIALS AND METHODS

Using a mailing list acquired from the Nuclear Medi-
cine Technology Certification Board, we emailed a link to a

9-question SurveyMonkey survey (SurveyMonkey, Inc.) to
approximately 12,500 nuclear medicine departments across
the United States. The questions were about the number of
scans each month, the types of radiopharmaceutical used, the
geographic location of the department, the patient popula-
tion, and the type of referring physician. We received about
420 responses (3.7%).

The first question asked how many renograms, on average, are
completed each month: less than 10, 10–20, or more than 20. The
second question asked whether most of the patient population is
inner city urban, non–inner city urban, suburban, rural, or military.
The third question asked where the department is located geo-
graphically: southeast, southwest, midwest, northeast, or west.
The fourth question asked which physician group most often refers
renal patients to the department: primary care physicians, nephrol-
ogists, or surgeons. The fifth question asked which radiopharma-
ceutical is used most often: 99mTc-MAG3, 99mTc-DTPA, or another
(free text). The sixth question asked whether the department uses
a camera or a blood-based measurement technique. The next two
questions asked whether the department is affiliated with a med-
ical center and, if so, whether this medical center performs renal
transplantation. The final question asked for a ranking of the
indications seen most often to those seen least often: renal ob-
struction, renovascular hypertension, spinal cord injury, renal
transplantation, split renal function, urine leakage, and others
(free text).

RESULTS

Seventy-four percent of the departments perform less
than 10 scans per month, 17% perform 10–20, and 9%
perform more than 20 (Table 1). For 40% of the depart-
ments, most patients are suburban; for 23%, most are rural;
for 18%, most are inner city urban; for 13%, most are non–
inner city urban; and for 3%, most are military (Fig. 1).

TABLE 1
Average Monthly Scans

No. of scans Response

,10 74%
10–20 17%
.20 9%

FIGURE 1. Patient population.
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Thirty-seven department are in the southeast, 22% in the
midwest, 20% in the northeast, 14% in the southwest, and
8% in the west (Fig. 2). Sixty-four percent of the depart-
ments receive referrals most often from nephrologists,
17% from primary care physicians, and 4% from surgeons
(Fig. 3). Ninety-one percent of the departments use 99mTc-
MAG3 most often, and the other 9% use 99mTc-DTPA
most often; some use a combination of the two. Ninety-
one percent of the departments use a camera-based mea-
surement technique, whereas only 9% use a blood-based
technique. Seventy-six percent of the department are af-
filiated with a medical center, and 45% of those medical
centers perform renal transplantation (Figs. 4 and 5). The
clinical indications from most common to least common

are renal obstruction, split renal function, renovascular
hypertension, renal transplantation, spinal cord injury, urine
leakage, and, as free-text entries, chronic kidney disease
and cancer.

DISCUSSION

One limitation of this study was a lower response
rate than desired. In addition, because most data represent
the southeast, the data may be skewed to represent this
area more than the other areas. Finally, it was difficult to
analyze the clinical indication data because the way the
question was presented resulted in a wide variety of
responses.

A few improvements should be considered for future
such studies. Multiple mailing lists can be used to reach
a greater variety of respondents and possibly achieve
a better response rate. Also, to get a better variety of
responses from each region, researchers can target them
separately instead of sending a mass email to all. To
achieve a better response rate, a follow-up email can be
sent a week or two after the initial one—a step not pos-
sible in the current study for logistical reasons. To sim-
plify analysis, the question about clinical indications
could be reformatted to ask what percentage of patients
with each clinical indication comes to the department.
The survey elicited data strictly from a technologist’s
viewpoint, not from the viewpoint of a referring physi-
cian. Future studies could send a similar survey to both
technologists and physicians to check for differences in
perspective.

FIGURE 2. Geographic location.

FIGURE 4. Medical center
affiliation data.

FIGURE 5. Are transplants
performed at medical center?FIGURE 3. Referring physician data.
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CONCLUSION

Our survey found that most respondents were from
the southeastern United States; most patients are
suburban and referred by nephrologists; fewer than 10
scans are completed each month; 99mTc-MAG3 is used most
often as the radiopharmaceutical; a camera method is
used most often for measurements; most department
are affiliated with medical centers, only half of which
perform renal transplantations; and renal obstruction is
the most common indication whereas urine leakage is the
least common. These results give the nuclear medicine com-
munity a better understanding of the current role of nuclear
medicine in the care of renal patients.
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