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Brain scans were performed using the following
methods: (A) oral administration of perchlorate at least
30 min before iv. injection of °™ Tc-pertechnetate
(#¥™TcO,”) and (B) simultaneous administration of oral
perchlorate and i.v. **"TcO, —. The scans were retrospec-
tively reviewed for choroid plexus uptake of technetium
and scan quality. The simultaneous administration of oral
perchlorate and i.v. **™TcQO,” is an effective method of
performing brain scans and should replace outdated pro-
tocols requiring treatment with perchlorate before i.v.
administration of pertechnetate.

Most nuclear medicine laboratories use a brain scan
protocol that requires the administration of a per-
chlorate treating agent, either sodium or potassium,
before the i.v. administration of **"TcQO,~. The pre-
treatment plan requires an expenditure of extra time
and effort for both technologist and patient. The
primary purpose of this study was to determine if oral
blocking agents administered simultaneously with i.v.
9mTcO,~ would effectively block the choroid plexus.

Materials and Methods

Brain scans performed on 2,938 patients at St. Paul-
Ramsey Hospital were retrospectively reviewed to
assess **™TcO,~ uptake in the choroid plexus. A per-
chlorate treatment method was used on 2,791 of these
patients. The remaining 147 brain scans were performed
without any perchlorate treatment because of the
patients’ inability to ingest oral medications. Twenty-
three of the patients received **™Tc-DTPA, which does
not require treatment with perchlorate (/).

The choroid plexus blocking agents used were either
250-500 mg potassium perchlorate (KCIO,) in capsule
form or 500 mg sodium perchlorate (NaClQO,) in a
cherry syrup solution made in the hospital pharmacy
and consisting of the following: sodium perchlorate, 50
gm; methyl paraben, 2 gm; propyl paraben, 0.2 gm;
ethyl alcohol USP, 8.3 ml; distilled water, 500 ml; and
cherry syrup added to bring the total solution to 1,000
ml.
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TABLE 1. Methods of Perchlorate Administration

Number of

Group Method studies

1 Treat with perchlorate at least 30 min 1,558
before i.v. injection of 99MTcOy4

2 Simultaneous administration of oral 1,233

perchiorate and i.v. 99MTcOy4
3 No perchlorate given 147
Total 2,938

The syrup was prepared by (a) dissolving the sodium
perchlorate in distilled water, (B) dissolving the para-
bens in ethyl alcohol, and (c) adding the alcohol/
paraben solution to the aqueous sodium perchlorate and
bringing the combination to the appropriate volume
with cherry syrup. The final solution should be refrig-
erated to insure stability and increased palatability.

The brain scans were arranged into three groups
according to the method of perchlorate treatment
(Table 1). The scans were performed on either a recti-
linear scanner or a scintillation camera at 45-120 min
after the injection of **"TcO,~.

All of the 2,938 scans were subjectively evaluated to
ascertain the presence or absence of choroid plexus
activity and overall scan quality.

Results

Brain scans performed after the. simultaneous
administration of oral ClO, and i.v.**TcO,~ were com-
parable to scans performed using a C10, pretreatment
before administering the i.v. **"TcO,~ (Fig. 1). There
was no evidence of pertechnetate uptake in the choroid
plexus on any of the studies reviewed in the perchlorate-
treated series.

When no oral blocking agent was used (147 scans),
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FIG. 1. Brain scans of same patient demon-
strate comparable overall quality and no evidence
of choroid plexus uptake. (A} Simultaneous oral
perchlorate and i.v. ¥¥™TcO4- method and (B) 30-
min pretreatment with perchlorate before adminis-
tration of i.v. 99™T¢.

FIG. 2. Brain scans demonstrate increased area
of activity in choroid plexus due to patient’s in-
ability to ingest oral perchlorate. (A) Right lateral,
(B) posterior, (C) left lateral, and (D) anterior views.

62% (124) demonstrated increased activity in the region
of the choroid plexus (Fig. 2).

Discussion

This study has demonstrated that oral perchlorate
and i.v. *"TcO,~ can be administered simultaneously
without compromising scan quality. The ability of the
perchlorate ion to effectively enhance brain scan images
is well documented but not well understood (2-5). Re-
sults of this study support the findings of Harper, et al
(2) who did a comparison of concentration ratios of
$mTcO,~ following i.v. injection in dogs. Their study
consisted of a control group that received only
intravenously injected **™TcO,~, a group that received a
#mTcO,~/NaClO, solution intravenously, and a group
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that received oral KCIO, before the intravenous
#¥mTcO,~. Qualitative and quantitative analyses of their
work showed that the simultaneous administration
method was equally as effective as the perchlorate pre-
treatment method, and that, if indicated for human use,
the simultaneous method could effectively eliminate the
pretreatment methods currently used.

Some observers have found that without perchlorate
blockage, uptake of **"TcO," in the choroid plexus oc-
curred in only 1-10% of the population (6). This study
revealed a 62% incidence of choroid plexus uptake of
9mTcQ,~ when perchlorate was not administered
(Table 2).

Technetium-99m-DTPA may be used as an alternate
radiopharmaceutical when the patient cannot ingest
perchlorate. This radiopharmaceutical combines the
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TABLE 2. Qualitative Data on Patients Receiving
i.v. 99mTcO, without Perchlorate

Scan Number of
findings studies

Uptake in the choroid plexus region only 33
Pathology identified outside choroid plexus

region as well as choroid plexus activity 31
Choroid plexus uptake and/or pathology in

the choroid plexus region 13
No choroid plexus or pathologic activity _47
Total 124

physical properties of the radionuclide *** TcO,™ and the
biologic properties of chelating agents, which do not
concentrate in any organs (/). The use of *"Tc-DTPA
in brain scanning eliminates a major source of error in
interpretation in the choroid plexus region on brain
scans.

Experience at this hospital indicated that overall
laboratory efficiency was improved with the use of the
simultaneous method described. The technologist’s and
the patient’s time was utilized more efficiently. The daily
schedule of studies was more flexible due to the shorter
total procedure time involved with this method, and the

waiting period for outpatients was reduced by a factor
of 2.
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