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Use of Radioactive Diiodofluorescein in
the Diagnosis and Localization of
Brain Tumors!

GEORGE E. MOORE2

Department of Surgery,
University of Minnesota Medical School, Minneapolis

The use of fluorescein has recently been suggested as
an aid in the diagnosis of malignancy (1). In the initial
report it was observed that brain tumors appeared to
exhibit a consistent special affinity for the absorption
of previously injected fluorescein.

In an attempt to extend the clinical usefulness of the
fluorescein technique, radioactive derivatives of the dye
have been prepared. Since it is considered safe to use,
for clinical purposes, only those isotopes with a short
half-life, and since the detection of deep-seated intra-
cranial lesions requires the emission of gamma radiation,
diiodofluorescein was synthesized to contain I131, The
amount of I181 added was adjusted to give 1 me of radio-
activity/10 cec of a 2% solution of the final product,
sodium diiodofluorescein. An amount of dye calculated
to contain 500-600 pe of radioactivity was injected in-
travenously in each case. In order to give a comparable
dose of radioactivity to patients on subsequent days,
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increasing volumes of the dye were injected as the I131
decayed. Previous toxicity studies have shown that the
ML/50 of diiodofluorescein is comparable to that of
eosin; no toxie reactions have been encountered from the
small amount of dye administered. )
All counts were obtained by means of a beta-gamma
Geiger-Miiller tube protected from background radiation
by a 2-em-thick lead shield, provided with a lead cone to
reduce the area being counted, and mounted on a portable
X-ray unit. Thin lead foils were placed over the counter
window to filter out beta radiation. A quenching circuit
attached directly to the Geiger-Miiller tube from the
scaler allowed easy manipulation of the detection unit
over the patient. Counts were taken for 3- to 5-min
intervals at each of several positions on the skull with

of the brain with the exception of the area over the
tumor, where the highest counts are recorded. In cases
in which the tumor is accompanied by a large amount
of edema, somewhat higher counts may be obtained over
the entire affected hemisphere. As experience with the
technique increased, a single series of counts at the
proper interval was found satisfactory to localize the
tumor. A majority of the tests were carried out without
knowledge of the neurological findings, roentgen examina-
tion, and staff opinion. Only cases with questionable
intraeranial neoplasms were examined by this method.
To date 15 patients suspected of harboring intra-
cranial neoplasms have been subjected to this technique.
The last 12 cases are summarized in Table 1. Three
previous cases with known site of recurrence, following

the cone of the detection unit directly on the skin., An

previous partial operative excision, were studied by the

TABLE 1
Clinical Conclusions from
preoperative radioactive dye Operative findings
diagnosis technique
(1) K.W. Meningeoma of right sphenoid No tumor Aneurysm of right internal
ridge carotid
(2) B.S. (?)Tumor of right temporal or Tumor of right parietal occipital Ependymal blastoma, right
parietal lobe area occipital lobe
(38) T.B. Tumor of right temporal lobe (?)Tumor of right temporal area Meningeoma of right middle fossa
(4) P.K. Metastatic tumor of right parietal Tumor in right parietal area Metastatic tumor of right parietal
lobe lobe
(5) L.S. (?)Metastatic tumor of right No tumor on right; (?) tumor of No tumor on right, left side not
motor cortex left frontal lobe explored
(8) H.L. (?)Tumor Tumor of posterior frontal lobe Glioblastoma of right temporal
on right lobe
7 J.H. Tumor of right frontal lobe Tumor of right frontal lobe Ependymal blastoma of right
frontal lobe
(8) J.B. (?) Tumor Tumor to left of the midline, pos- Meningeoma of left posterior
terior frontal area frontal area
9) G.H. (?) Tumor No tumor Normal ventriculogram, no opera-
tion
(10) B.J. Large tumor of right parietal lobe Tumor of right parietal area Right parietal tumor by ventric-
ulogram and biopsy
(11) L.W. Right acoustic neuroma No significant counts Right acoustic neuroma
(12) A.B. Subdural hematoma, right side Tumor of right frontal lobe near Meningeoma of right frontal lobe

midline

near midline

attempt was made to obtain counts over symmetrical
positions on the right and left sides of the head, as well
as counts along the midline. After a complete survey,
an examination of sites of higher activity was repeated
in order to localize more definitely the suspected lesion.
At times uncooperativeness of a patient due to the intra-
cranial lesion made an adequate survey impossible.
Although counting was begun soon after dye was in-
jected, differential readings between areas over the sus-
pected tumor and symmetrical control areas did not
become evident until an interval of 2—4 hrs had elapsed.
This interval, required for the development of maximal
differences in concentration of dye by the normal and
tumor tissue, corresponds closely to the time lag prior
to the appearance of maximal fluorescence noted in the
earlier study (Z) of brain tumors. Soon after the dye
is injected, higher counts are obtained over the large
venous sinuses; then, as the dye is removed from the
blood stream, the counts tend to equalize over all parts

570

radioactive dye method before the diagnosis of new cases
was attempted. R

Correct diagnoses of negative findings (Cases 1 and
9), as well as positive, have been made. Case 12 is of
special interest. From the results of the counts obtained
with the radioactive dye technique, a definite area was
outlined on the skull over the site of the tumor. This
outline coincided closely to the extent of the superficially
situated meningeoma found at operation.

The limitations of this technique are as yet unknown,
and its clinical usefulness is still to be determined.
Further studies of the differential concentration of the
radioactive dye in normal and edematous brain tissue as
well as various tumors, clinical and experimental, are in
progress. Preliminary experiments utilizing induced
brain tumors in mice have revealed the concentration of
dye in the tumor tissue to be as high as 80 times that
found in the adjacent mormal brain. Measurements of
various concentrations of radioactive diiodofluorescein
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under physical conditions simulating those found elini-
cally have verified the feasibility of the technique and
will be reported upon later.

Reference
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