
TABLE1. COMPARISONOF DELAYED
9OmTc..PERTECHNETATE AND DELAYED

99mTc.GLUCOHEpTONAThBRAIN SCANS

GH GH
(Pos.) (Neg.)
TcO@ GH ). OH OH < TcO@

(Neg.) Tc04 TcOg TcO4 (Neg.)

Tumor 1 7 8 1 0
Infarct 1 1 8 0 0
Normal 0 0 0 0 15

Delayed ssmT@glucohep,o,@te and pertechne
tate scans were evaluated in a paired study for
their ability to detect brain lesions. Glucohep
tonate was found to be superior in eight of 17
cases of brain tumor and in two of ten patients
with cerebral infarction. in addition, early (30

mm) s9mTc.glucoh@pto,@te brain scans were
compared with delayed studies: the former were
inferior in 48% of the cases. We conclude that
ssmrcglucoheptonate is a promising agent for
delayed brain scanning, offering better lesion
detection than pertechnetate.

Technetium-99m-glucoheptonate (Â°Â°mTc-GH)has
been used as an agent for renal and myocardial

infarct scanning (1â€”3). We have chosen to evaluate
this radiopharmaceutical as a brain-scanning agent
because of its enhanced blood clearance and its
ability to concentrate in abnormal tissue. The pur
pose of this study was to compare detection of brain
lesions with pertechnetate and oomTc@GH and also

to compare early (30 mm) and delayed (3â€”5hr)
OOmTc.GH scans.

METHODS

Forty-two patients were evaluated with paired de
layed OOmTcO4and OOmTc..GH studies following the
intravenous administration of 20 mCi of each radio
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FIG.1. Posteriorandleftlateraldelayedimagesusingper
technetate (A,B) and â€˜@Tc-glucoheptonate(C,D) In patient with
melanoma.
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BOmTc..GH A 48-hr period was allowed between
studies. Either scintillation cameras or double-headed
rectilinear scanners were used, but the same instru
ment was always employed for both parts of a corn
parative study.

For the delayed oomTcO4 scintigrams done on the
Anger camera, 500,000 counts were accumulated.
The delayed OBmTcGHstudies were limited to 8 miii
per view, giving from 160,000 to 300,000 counts.
Delayed studies were begun 3â€”5hr after injection.
Only three of the 42 cases were studied with recti
linear scanners.

In addition, early (30 min after injection) and
delayed studieswere compared for 57 positive oomTc@
GH scans. Qualitativeestimationof the lesion-to
calvarium concentration ratio served as the reference
for comparison. In all cases the diagnosiswas proven
by angiography, surgery, or necropsy.

RESULTS

The results of the paired studies are@ummarized
in Table 1. Glucoheptonate offers a significant fin
provement in lesion detection (for both infarcts and
tumors) using a subjectivecomparison of the lesion
to-calvarium ratios. The results were similar for
camera and rectilinear scanner.

Figure 1 compares a 4-hr pertechnetate study
(top) with a 4-hr OBmTe-GH scan (bottom) in a
patient with metastatic melanoma. A similar com
parison favoring glucoheptonate was noted in the
only other case of metastatic melanoma in this series.
Figure 2 is a study of a patient with bronchogenic

D

FIG.2. Posteriorandrightlateraldelayedpertechnetate(A,B)
and â€œ@Tc-gIucoh.ptonate(C,D) images in patient with bronchogenic
carcinoma.Note that posterior temporal lesion on right lateral pro
jection (D) is only seen with glucoheptonate.

pharmaceutical. In 18 cases, oDmTc@GHwas adminis
tered before the pertechnetate, while in 24 cases
the sequence was reversed. Sodium perchlorate (500
mg) was given 30 mm before the oamTcO4adminis
tration, whereas no perchlorate was given with

FIG.3. Bilateralcerebralinfarctions.Four-viewdelayedstudyvariumratioisclearlyhigherforâ€œ@Tc-GH.Studiesweredone48
with pertechnetate (A) and @@mTc-glucoheptonate(B). Lesion-to-cal- hr apart.
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F1G.4. Cervicalcarcinomametastatictobone.Four-viewde
Iayed study using pertechnetat. (A) and @mTc@glucoheptonate(B).

Numerous skull and scalp lesions are poorly shown with â€œTc-GH.
Studieswere done 48 hr apart.

DISCUSSION

In eight of 17 cases of documented tumor and in
two of ten cases of infarction, the delayed aamTc@GH
scans were superior to the delayed oDmTcO4 scans.
In each group, one lesion was noted on the 9@Tc-GH
study only.

An interesting observation is illustrated in Fig. 4.
This concerns a 38-year-old woman with carcinoma

carcinoma metastatic to the brain. Bilateral cerebral
infarctions are shown in Fig. 3. Figure 4 is a corn

parative study in a patient with carcinoma of the

cervix metastatic to brain, scalp, and skull. Figure 5

is a comparativestudy of early (30 miii) and delayed
(4-hr) OamTcGH brain scanning in a patient with
metastatic brain carcinoma. The results of all similar
studies are summarized in Table 2.

@â€˜1t'@

FIG.5. Early(30-mm)anddelayed
(4.hr) mTc.glucoheptonatebrain scansin
patient with metostatic breast carcinoma.
Early (A,B,C) and delayed (D,E,F) anterior,
left lateral, and posteriorviews are shown. ED F
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TABLE2. COMPARISONOF EAR
DELAYED9OmTo-GLUCOHEpTO

BRAIN SCANNINGLY

AND
NATELate

(Pos.)
Early(Neg.) Late > EarlyLateEarlyTumor3

1218Infarct2
1012
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noted in the delayed scans only. A recent report
with OOmTcD'fl@A (4) showed that in 34 of 55
studies (62% ) delayed studies were superior to
early ones and in 15 of 55 studies (27% ) the early
version was falsely read as normal. An earlier report
(5) comparing early and delayed pertechnetate
scans showed that the density of abnormal uptake
was higher on the delayed scan in 39 of 74 patients
(53%). Thus, if only an early scanis possible,
OOmTcGH offers no significant improvement in the
detection of cerebral lesions.

In summary, we feel that oomTc@glucoheptonate is
a promising brain-scanning agent when used for de
layed static imaging. Our preliminary data in a lim
ited series require confirmation with a larger patient
group. Early 99mTc_GH scans either failed to detect
lesions subsequently detected on the delayed images
(9% ) or visualized them less well (39% ) . Early
OOmTc.glucoheptonate scanning appears to offer no
significant improvement over oomTc@pertechnetate
studies.

ACKNOWLEDGMENTS

This work was supported in part by HEW National Can
cer Institute Grant 53-5114-6929. The results of this study
were presented in part at the 22nd Annual Meeting of the
Society of Nuclear Medicine, Philadelphia, June, 1975.

REFERENCES

1. ARNOLD RW, SUBRAMANIAN 0, MCAFEE JG, et al:
Comparison of mmTccomplexes for renal imaging. I Nuci
Med 16:357-367,1975

2. ZWEIMAN FG, O'KEEFE A, IDOINE J, et al: Selective
uptake of @Ã¸mTc@chelatesand @Gain acutely infarcted myo
cardium. I Nuci Med 15: 546â€”547,1974

3. ROSSMAN DJ, STRAUSS HW, SIEGEL ME, et al : Accu
mulation of mmTc@glucoheptonate in acutely infarcted myo
cardium. I Nucl Med 16: 875â€”878,1975

4. WOLFSTEIN RS, TANASESCU DT, SAKIMURA IT, et al:
Brain imaging with mmTc-DTPA: A clinical comparison of
early and delayed studies. I Nucl Med 15: 1135â€”1137, 1974

5. RAMSEY RG, QUINN JL: Comparison of accuracy be
tween initial and delayed mmTc@pertechnetatebrain scans.
JNuclMed 13:131â€”134,1972

of the cervix; she had extensive metastatic involve
ment of the skull and scalp, documented by x-rays
and physical examination. Her neurologic signs and
symptoms consisted of lethargy, weakness, and slur
ring of speech, but there were no definite localizing
findings. An angiogram was not done. Thus, the
presence of cerebral metastasis was not proven in
spite of the neurologic symptoms. The striking dif
ference between the markedly abnormal pertechne
tate scans and the only faintly abnormal glucohep
tonate scans may be explained in one of two ways:
either the lesions were highly vascular or the gluco
heptonate is not localized in skull and scalp lesions.
Since this is the only such observation so far, the
problem remains unsolved.

The mechanisms of glucoheptonate uptake in le
sions of the central nervous system may be similar
to those of pertechnetate. However, the striking up
take in myocardial infarction (2,3) suggests that an
additional mechanism of glucoheptonate accumula
tion is present in altered brain tissue. Whether this
is due to a specific process or is dependent on non
specific binding to damaged tissues is unclear.

The advantages of oomTc@GH over 9omTcO4 in
terms of higher target-to-nontarget ratios and ab
sence of choroid plexus uptake are offset in part by
its higher cost, lower count rates, and longer imaging
times.

The superiority of delayed over early oomTc@GH
scans is shown in Table 2. Twenty-seven of 57 studies
(48% ) showed the delayed study to be superior to
the early study. Of those 27, five lesions (9% ) were
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