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Introduction

The rose of scintillatien scanning for the detec-
tion and locallzation of intracranial neoplasms has, 1in
recent years, become an increasingly important one in
medlcal centers throughout the country. However, thils
roie has been a varled one as a dlagnostic procedure due
to the different methods of detectlon and recording, the
wide variety of radloactive materlals employed, and the
differences in interpretation of scans. The results of
scintillation scans have, 1in some 1nstances, been used
as correlative information, along with pneumoencephalog-
raphy and arterlography, and clinical information, 1in
arriving at tentative dlagnoses. In other cases, the
information obtained by scanning has been sufficlent to
warrant operative procedures in the presence of strong
clinical findings.

In an attempt to make an evaluation of the accuracy
of braln scanning generally, and to assess the role of
the various methodes and agents used, a number of reported
serles of scans are reviewed hereln.

In each series, the materlials and methods willl be
rewlewed and the accuracy, advantages, dlsadvantages and

implications wlll be dlscussed and compared, and an over-

all analysls of all cases 1n these serles wlll be pres-
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sented. Emphasis will be placed on the definitions of
posiltive and negstive scans and the criterla for such
designations, and upon the incidence and meaning of false

poslitive and false negative scans.

History and Principles of Brain 8canning

Braln scanning, as with other scintillation scan-
ning, is carried out in most instances with rectilinear
scanning devices. Basically, a rectilinear scanner con-
slsts of a collimator which allows passage of gamma rays
from a sharply defined region in the patient to the de-
tector, the detector which gives electrical evidence
that gamma rays have reached it, the spectrometer which
sifts out information deemed desltable and a recording
device. Tracer substances employed must be of higher
energy level than used in scanning other organs because
they must penetrate the skull, or else be limited to use
at operation. To be pharmacologically idegl, they should
accumulate in the tumor with good count rate differential
between normal and abnormal tissue.(1l)

Brain scanning has been carried out since World War
II. The first compound used was dilodo-l31-flouroscein
by Moore in 1947. (2) Geilger-Muller detectors, mounted

on the two sides of the head for count rate comparison
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were used by hls group. Later, radiolodinated serum al-
bumin was found to be more pharmacologically sultable
and has contlnued to be quite popular. The development
of rectillinear scanners and improved collimators made
the procedure easler to perronm requiring less time for
ecanning and obviating many technical problems in moun-
ting the Gelger-Muller detectors.

In 1959, Blau and Bender introduced Hg-203 chloro-
merodrin which has a short blological half-life and 1is
rapldly excreted by the kidneys, and makes scanning
posslible soon after injection, and later Hg-197 chloro-
merodrin which has an even shorter blological half-life.
(3) Other substances such as P-32 and K-52 were triled
and found to be unsultable for routine secanning. P-32
does not penetrate the skull and K-52 has high energy
gamma rays which lead to technical difficulties. (k)

A mechanical dot recorder to 1ndicate the level of
gamma radlation detected was devised by Cassen in 1951.(5)
later, Horwlt,; and Lofstrom introduced a method of photo-
graphlc recording, (6) and Herring comhbined mechanical
and photographic techniques to make routine scanning
feasible.(?) Indeed, early scanning procedures were con-
sldered by some to be not helpful enough, prior to 1959,

to warrant their continued use.(8) The same workers,
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using the techniques of Blau and Bender, have since foung
1t to be a welcome adjunct to other methods and in some
cases, they are willing to operate without further con-
trast stuiles on the basls of braln scans alone.

In order to locallze braln tumors, both lateral and
anterior projections should be ohtalned. In addition,

posterior projections are desirable when leslions of the

posterior fossa are suspected. In the lateral projections,

the area of normal braln apvears as a light area of low
count rate surrounded by vascular structures which appear
darker because of high count rate. A peripheral rim

of increased count rate appears at the margin of the head
becoming wider posteriorly. This 1s due to the scalp,
underlying calvaria, and the superior saglttal slnus.
Just below the vertex, a linear area of activity 1s fre-
quently seen where the superficlal cerebral veins merge
with the superior saglittal sinus. Inferiorly, increased
count rate extends below a line from the naslon to the .
external audltory meatus. Thls 1s due to the vascularity
of temporal, orbltal and faclal muscles and the mucous
membranes of the nasal cavities. There 18 also increased
count rate below a line from the external audltory meatus
to the inlon due to muscles inserting into the base of

the skull. The lateral dural einuses also produce a ver-
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scanned, 71 were subsequently proved to have intracranlal

tumors. The results of their scans are presented 1n Table
I.

Table I

Diagnosls Positive Negative
Meninglioma 13 0
Metastatic 16 3 (post. fossa)
Glioblastoma 5 2
Astrocytoma .
Glioma L 2 (pontine)
Medulloblastoma 0 1 (post. fossa)
Hemangloblastoma 0 1 (post. fosea)
Acoustic Neuroma 1 0
Erendymoma 1l (o}
Pltultary tumors L 6
Uncertaln L 1

Totals 52 19

In addition, this group had 16 scans which were read
as poeltive in which the dlagnosls was not brain tumor.
Of these, 7 were encephalomalacia, 3 arterlovenous fls~
tulas, 2 hematomas; and 4 others. Also, in thls series
of patients.ln which tumors were found, pneumoencerhalo~
grams and ventriculograme were obtalned. Five of these

414 not reveal a locallzed mass by elther of these methods.
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In 4 of the 5, localization was achleved by scanning.

The method was successful in 70% of all intracranial
leslone, with a success rate of ?3% in detection apd
localization of intracranial tumors. It was felt that
the advantages of the technique were 1t's freedom from
discomfort and complications, the pogition and extent
of lesions was accurately demonstrated, the methods does
not depend on dlsplacement, and that a localized scan
almost always indicates the presence of an organic lesionw
This group felt that other confirmatory procedures should
be carried out. (10)

Group II - Universilty of Michigan

The firet intracranlal scans at the ¥niversity of
Michigan Hospital using the methods of Blau and RBender
(3) were carried out in December 1960. This method em-
ploys a universal recording system and radiomercury Hg-203
labeled chloromerodrin (Neohydrin.)

A dose of 10 milcrocuries per kg. with a maximum of
700 microcuries was used. 8Scans in the lateral and an-
terlor-posterior projection were made. The physical half-
life was found to be 47 days, the blologlcal half-life
to be 13 hours. Kildney dose may be up to 8 rads per 100
microcutles with a total body radiation of 300 millirads.

(7}



Resulte: A total of 7?4 scans wae carried out. of

these, 24 were read as positive for surgical leslons,

36 were read as negative, 9 equivocal. There were 5
scans which were false negatives and which proved to hbe
avascular at operation. Fifteen of the 24 which were
read as posltive have heen confirmed by operation or post-
mortem examination and 6 by posltive arterlography, pneu-
mography or both. Of the 15 tumore demonstrated by sur-
ger, 5 were glioblastomas, 4 meninglomas, 2 astrocytomas,
3 were metastatic and 1 was a dermold cyst. Highest
uptakes were in glioblastomas, meningiomas and adenocar-
clnomas. Current accuracy ie approximately 80 €.

The reporter concluées™braln scansing by thls tech-
nigque to be an effective method of tumor dlagnosis which
carrlies no risk whatsoever. The amount of radliomercury
seems excessive, but the serlousness of the teslons under
donsideration Justifies any mild risk of radlation expo-
sure to the kldneye. Arterlography rarely demonstrates
the tumor 1teelf and ordinarily merely demonstrates in-
directly a surglcal leslon by dlsplacement of blood ves-
sels. Pneumoencephalography also rarely demonstrates
tumor and 1s an indltect method subject to miesinterpre-
tation. When a scan 1e positive, direct evidence of the

exact location of the tumor 1s obtalned, and a more

(8)



accurate surgical approach to the tumor can be planned.

When unequivocally positive, even though neurologic findings
are minimal, this group i1s willing to operate without
further contrast studies should the symptome and accessi-

bllity of the tumor warrant such a procedure. (11)

Group - Hahnemann Medlcal College

In thies study, Hg-203 chloromerodrin was used accor-
ding to the technique of Blau and Bender. One cc. of
Neohydrin was given I. M. 24 houre prior to scanning as
a blocking dose to the kidneys. Ten microcurles per kg.
was used with a maximum dose of 700 microcuries. All
patiente had dlagnostic studlee such as cerebral arterlo-
grams, ventriculograme and/or skull filme. Lateral and
anterio-posterior projections were obtalned at 2%, 5,
2k, and 48 hours. Blood level radloactivity wae measured
during this time, and 24 hour urinary excretion was de-
termined. There was no evidence of toxiclity or untoward
effects and no significant difficulty with ecanning.
Radloactivity at 24 hours was 17%, 4.2% at 48 hours.
Physical excretion at 48 hours was 32%. Total body ra-
dilation dose 18 consldered to be higher since there 1s
slgnificant retention of Hg-203 beyond 24 hours.
Total radlation dose in 70 kg. man 1s 290 millirads, lese
thanthe 700 millirad doese with RIBA. These workers felt
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that a significantly shorter blological half-l1ife makes
this a safe compound.

Results: In 17 patients scanned 5 of 7 scans were
read as posltive, 2 as negative 1n patients which were
subsequently shown to be intracranial tumors. In this
gseries, all cerebral vascular accldents were read as

negative. (12)

Group IV - Mayo Clinic

In conjunction with studles of the turnover of macro-
molecular substances at the Mayo clinic, investigation
of polyvinyl pyrrolidone - I-131 was begun at that insti-
tution. It was the feeling of these workers that recent
improvements 1n instrumentation and the improvement of
accuracy with the mercury compounds gave the formerly
dlsappointing technique of braln scanning a note of op-
timiem. They also felt that certaln properties of this
macromolecular substance might offer some improvements
%W the technlque. This report deals with the results ob-
talned with the first ok patlenth who were glven braln
scane in thelr investigation.

Methods: Patlents wlth slgne and symptoms suggesting
intracranial tumcrs were studled. All but a few of them
had not yet undergone contrast studles by anglography or

pneumoencephalography. Five hundred microcuries of I-131
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PVP was injected intravenously. The first patients were
scanned on each of the succeeding 3 days until the time
of optimal contrast between lesion and background was
established. Subsequently each patient was scanned once.
S8canning routinely was performed in anterio-posterior,
‘postero-anterlior and lateral projections. A mechanical-
ly tracking scintillation scanner was used and both photo
scans and Telededtos-dot recordings were obtained. The
re slon, inion, and external auditory canals were marked
on the films 1in appropriate projections for accurate
superposition over the patients skull roentgenograms.
Results: The scans were evaluated in two ways.
First of all, all scans were evaluated without any prior
knowledge of the clinical situation on the part of the
observer. They were then re-evaluated, seperately in
the 1light of a review of the clinical history. Forty-
slx of the 94 patients were eventually shown to have
brailn tumors on the basls of histologlic confirmation,
anglography, pneumography or stron clinical evidence,
or a combination of these criteria. Of the 46 patients,
the tumors were located correctly in 36. Six were
observed to have suggestive (indeterminate) scans in the
presence of probable tumors and four, with proved brain

tumors, gave negative scans. The scan method located
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accurately 4 of 6 leslons in the posterlor fossa and was
suggestive in one more. No false pousltives were observed.
In 25 of the U6 cases, histologic confirmation of the
leslons was obtained. Correlation of the scan method

with other dlagnostic criterla 1s shown 1n Table II.

Table II

Correlation of scan method with other dlagnostic cfiteria:

Criterion Scan result
posltive negative equlvocal

Histologlic confirmation

AStrocytoma, Grades 1-4 9 3 0
Meningloma 6 0 0
Metastasls 1l 0 1
T..8arcoma 1 0 0
Chondrosarcoma 1 0 0
Neurilemmoma 1 0 0]
Medulloblastoma 2 0 0
Confirmation by contrast study 8 1l (0]
Strong clinical evidence ? 0 5
Totals 36 L 6

When interpretation of the scans was carried out
without knowledge of the clinical findings, the over-all
accuracy was 78% and for tumors in the posterlor fossa,
accuracy was 66%. When avallable clinical data were taken

into conelderation, the accuracy increased to 84% and

e Rl

oA [

(12)



83% respectively. The scan was negative in only 4 of

the 46 cases of tumor, indicating the high degree of
corredation between abnormal scans and the presence of
tumor. The 48 hour delay necessary between injection of
1sotope and scanning may be criticlzed as a lose of vital
time. However, the great majority of brain tumors do not
present as surgical emergencles.

I-131 PVP does not accumulate in the cranial and
subocclipital musculature, thus the contents of the pos-
terior fossa may be studled. Thie 18 a dlstinct advantage.
Interpretations by this method were difficult malnly when
leslons were adjacent to the base of the skull where backe
ground radioactivity was relatively intense. Meninglunas
produced more 1lntense radloactive focl and all were
localized correctly. Astrocytomas varled in density and
this d1d not appear to be related to the degree of malig-
nancy. The mechanism of tumor uptake of this materlal
18 not known. It 1s suspected that diffuslon from vascu-

lature takes place..(13)

Group V - W ashington ¥University.
Workers at Washington Universlty found the use of radlo
mercury labeled with chloromerodrin used with scanning

escintlllation detectors and phetographlic recordings to be



a useful method in the localization of intracranial
tumors in the majority of cases prior teo using contrast
studles. The 1sotope initially uesed was ¥g-203 tagged
to chloromerodrin. Later Hg-197 was used in this serles
because of the shorter physical half-life (65 hours) and
the absence of beta ray emiselon which reduees the &id-
ney dose to 3.06 rads.

The dose used in this study was 700 microcuries of
elther 1sotope intravenously 3 to 5 hours hefore the scan.
Head immobilization was required. The side suspected of
harboring neoplasm wae paaced nearest the probe. Minimum
exanimation 1ncluded 1 lateral and the anterlor view.

If a tumor was suspected in the posterlor half of the
head, the posterlior aspect was scanned. All four v¥iews
were required where locallzation was not evident clinie-
ally or where multiple leslons were suspected.

The scan was interpreted as positive only if 3 adja-
cent lines exhibited abnormal uptake in corresponding
areas on two views. If such an area was present on only
1l view, the scan was read as equivocal. Twenty-five per-
cent of patlents scanned were scanned with both of the
agents and results were satisfactory and comparable.

Results: A total of 67 patlients were scanned, of

which 31 had intracranial tumors as final dlagnoses after
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hospltal evaluation. The results of the brailn scans on

these patients are shown 1n the following table, Tahle
III.

Table III

Type of tumor positive scan negative scan
Glioblastoma 5 5 0 0
Metastatic 11 1
Astroecytoma 2 1l
Astrocytoma, cystic 1 1
Meningioma 1 0
Oligodendroglioma 1 0
Acoustic neuroma 0 b
Medulloblastoma 1 0
Chorold plexus papllloma 1 0
Third Ventricle glioma 1l 1
Undetermined 2 0
Totals 26 5

These 26 patlents who had positive locallzing scans
represent an accuracy of 84%. There were ? scans with
focal uptake without tumors. 81x were from patients with
cerebral infarctions and 1 had no demonstrable organic
pathology and who had an anglogram on the day prlor to

scan. The maln disadvantage as demonstrated in this seriles
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is the demonstration of non-neoplastic lesions, and on
this basis are “false positives". However, a scan show-
ing focal increased uptake almost always indicates focal
pathology. 8Sixteen scans on cerebral vascular accident
patients showed that the positivity in cases where there
1s focal encephalomalacia may be useful in differentiating
cerebral 1schemia without infarction from cases with ls-
chemic necrosis. (14)

McAfee and Taxdal (10) suggest that scans not be
done for one week after anglography due to the possil=
bility of false positive scans. The reporters of these
cases place the accuracy of brain scans at 84%, increas-
ing this to better than 90% if only lateral neoplasms
within the cerebral hemispheres are included. This 1is
especlally significant when low rksk, and apvlication of
the procedure to outpatients use are considered. Uptake
is within the tumor and does not depend on dlsplacement
of vesselsl In patients with metastatic disease, the
demonstration of multiple leslions may relieve the
need for further, mcre dAifficult studles. It is likely,
in the view of these workers, that surgery may be done
strictly on the basis of scan alone in some cases, ine
cluding some posterior fossa tumors. Focal uptake in

cerebral infarcts detracts from 1t's value in determining
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the presence or absence of tumor. Chloromerodrin reduces
the objectionable high renal dosage and makes the procedure
attractive as a repeatable one. It wae also felt that
scarning may be useful in determining what study should be
done, possible obviating need for other studles, par-

ticularly in metastatic lesicns. (14)

Group VI - Hartford Hospital

Une hundred cases are studied and reported from Hart-
ford Hospital. Hg-203 labeled with ehlormerodrin and
radiolodinated serum albumin were used for braln scan-
ning. A blocking dose of 1 cc. of mercuhydrin 2 to 2k
hours prior to administration of radiomercury or 0.5 cc.
of Lugol!s solution 2 to 24 houre prior to the admini-
stration of RISA was given. The dose of the mercury
compound was 700 microcurles given 1% hours prior to
the scan. When RISA was used, 500 miérocuries was given
intravenously 24 to 48 hours prior to scanning. Dot and
.photo scans were used, la teral and A-P scans were taken
routinedy and an additional P-A view was taken 1f pos-
terlor fossa leslions were suspe cted. The final dlagnosis
was established 1n all cases under gtudy. Scans were
consldered positive only when an increased uptake
was shown in areas where normally there ies no

increase due to muscle or adfacent vasculature. In 25
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patients in whom the dlagnosis was lntracranlial tumor,

the results are shown in table 1IV.

Table IV

Tumor Positive Negative Equivocal
Glioblastoma 6 0 0
Astrocytoma 2 0 0
Astrocytoma, cystic 1 1 a
Unclassiflied glioma 2 0 1
Sarcoma 2 0 0
M eninglioma 3 0 0
Metastatic 5 0 2

Totals 21 1l 3

a In thie series, accuracy of brain scans was 84%,

of arteriograms 92%, and pneumograms, 82%.

The Hartford group felt brain scanning to be a val-
uable aid in locallzation and defining the extent of tue
mors. They found 1t to be simple, safe, adaptable to out-
patlient use with only one trailned techniclan. Limiting
factors were that there must be differential uptake, the
tumor must have a critisal volume of 2 cc. or 2 cm. di-
ameter to be detected, and deeper leslons must have an
even greater volume. Immobiligation may be impossible
in restless or semicomatose patients. They felt that

delineation of vessels, whi ch scans fall to show, is of
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some lmportance in surglcal procedures. They noted

that occiplital lesions may be obscured by muscle mass
and venous sinuses. Prediction of the nature of tumors
was unsatisfactory and they theorized that the chrono-
logical appearance of increased uptake may be helpful in
this respect, A-V flstulas and hypervascular lesions
showing increased uptake almost immediately, meninglom=zs
within 24 hours, and cystic a¥d avascular tumors within
B8 hours. They were willing to operate on the basis of
scans alone when elinical slgns warranted it, in other

cases found them to be a useful adjunct to dlagnosis. (15)

Group VII - Montreal, Quebec

In this report results of braln scanning in 2 con-
secutive serles of brain tumore which were verifiled
pathologlcally are summarized. In the first serles, RISA
labeled with I-131 was used, and 1n the second, radloneo-
hydrin labeléd with mercury 203 was used. Twin balanced
scintillation detectors which simultaneously survey both
sldes of the head from front to back in a serlies of nine
parasaglttal concentric arce are used. Background radilo-
actlivity and any differential uptake on elther side of
the head are reglstered on .a semi-~circular chart by sult-

able symbols. Results with RISA are shown in Table V.
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Table V

Accuracy of scan using RISA

Tugor Posltive Negative
Glioblastoma Multiforme
15 0
Oligodendroblas-
toma 1 0
Oligodendroglioma 3 0
Astrocytoma 3 b
Meningloma 7 0
Hemangioblastoma 2 1l
Metastatic 9 0
Totals Lo 5

Results with radloneohydrin are shown in Table VI.

Table VI

Accuracy of scans using mercury compounds

Tumor + Negative
Gliobhlastoma 22 0
Oligodendroglioma 2 0
Astrocytomas,

aif fuse L 2
Astrocytomas,
gemistocytic 2 2
Gllioma unclass. 3
Meningloma 8 0
Metastatic co cin@2 0

(20)



In In these two consecutive series of brain tumors,

all were verlified as to pathology. The first serles
conslseting of 45 patients recieved scans using RISA la-
beled with I-131 and gave a detectlon rate of 88%. The
second serles was scanned with radloneohydrin and also
gave a detection rate of 88%. All patients with menin~
gloma, glioblastoma multiforme and metastatic neoplasms
in both series showed a positive scan. In all of these

a differential uptake as compared to normal reglons of
brain tissue of 15% or more was reported. The lowest
differential uptakes and negative scans were reported

in the lov grade gliomas. Results were considered equally
satisfactory with both materials. It was also noted by
these workers that high*differential uvtakes can be ob=
tailned on braln scans of occlusive vascular leskons which
cannot be distingulshed from neoplastic leslons off the
basis of a single brain scan. Radlioneohydrin labeled
with mercury 197 was felt by these repcrters as the most

satisfactory radloisotope avallable at the present time. (16)

Compilation of Results

The statistical information to f&llow represents an
attempt to complle the detectlion rates for all types of
tumors reported by all of the workers whose cases are

under review. It is to be bhorne in minéd that several
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techniques and several radlolsotopes have been used, and
furthermore, that some of the cases were read without
prior knowledge of the clinical findings. In some, but not
all of the cases, correlative procedures were carriled
out on the same patients. The final dlagnoslis in most
cases was made on the basls of hlstologlcal findinge elther
by blopsy or post-mortem microscopic examination or on
the basls of strong clinical evidence. Two of the groups
of cases under review were not broken down as to the
histologlcal types of tumors and these will be gdonsldered
as unédertaln or unclaseified and are represented in the
over-all accuracy of tumor detection by braln scanning.
The detection rate for meningiomas is 93% in all
series reviewed, with 5 of the 6 groups reporting having
a detection rate of 100%. The 3 cases in which the scans
were reported as negative had tumors in the posterior
fossa. Metastatlc carcinoma was detedted at the rate of
92%. The detection rate for glioblastoma multiforme was
96%. Accuracy for detectinn of astrocytorae was 60%;
for gliomas, 63%; for medulloblastomas, ?71%:; for hem-
angléblastomas, acoustlic neuromas and for ependymomas,
50%; for pitultary tumors, 40% for sarcomas, neurilemmomas
oligodendrogliomas and for chorold plexus papillomas,
100%. These last 4 types of tumors were small in num-

ber. Uncertain or unclassifiedtumors had a detection
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raté of 81%. Of 270 tumorse under review, 222 were

read as posltive for an over-all detection rate of

82.2%.

Conclusions

1. Early attempts to detect and localize brain
tumors by scanning the brain after administration of ra=-
diocactive materlals were unrelliable and disappointing
until the development of accurate collimation, mechanlcal
and photographic recorders, and radloactive substahces
wlth short blologlical half-lives. Since 1959, it has
become a useful and dependable procedure. (1,2,3,5,6,7)

2. Brain scanning depends on the differential uptake

of radloactive substances in the areas of tumor ae com=
pared to normal brain substance in which there should
be virtually no uptake. Surrounding musculature and vas-
culature and bony structures represent normal areas of
increased uptake. Tumor uptake is dependent in part on
increased vasculature and in part on permeation of the
blood braln barrier occasioned by the presence of ab-
normal cellular components in the tumor. (2,9)

3. Chloromerodrin (Neohydrin) labeled with Hg=203
or Hg-197 and RIBA labeled with I-131 are considered at
present to be highly sultable materials for braln scan~

ning due to thelr relatively short blologlcal half~lives.
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There 18, therefore, decreased hazard of total body
radlation. The chloromerodrin compounds deliver con=-
slderable amounts of radiation to the kidneys, but not

in quantities which are unjustifiable when the serious=-
ness of leslons 1s consldered. These compounds have great-
ly simplified the procedure of brailn scanning because

of the short petiod of time between administration and
scanning. (3,8,10,11)

k. Polyvinyl pyrrolidine labeled with I-131 1is
a macromelecular substance which offers some promise as
a scanning materlal. It's maln advantage 1s that 1t does
not concentrate in muscles and vascudature. It'!'s maln
disadvantage 1s the delay betwemn administration and
scanning. (13)

5. Contour scanning has the advantage that 1t does
not foreshorten areas near the front and back of the
skull and that 1t may pick up deep midline tumors because
of the crossed axes of the projecticns of the two sldes
of the head 1n this area. (16)

6. Braln scanning as it 1s presently carrled out
18 an 1nnoccaous procedure which 1s adaptable to out=
patients. (3,8,10,11,12,14,16)

?. The best results are obtained in meningiomas,

metastatic neoplasms and glloblastoma multiforme. These
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show high high differential uptake and are often para-
saglittal. Hemangloblastomas and other vascular tumors
also show good uptake. (2,10,11,13)

8. Pocorest results are with cystic and avascular
tumors, such as cystic astrocy)tomas, and in tumors lying
near the base of the brain, in the posterior fossa and
in the pontine angle. Posterior fossa tumors may be
picked up 1f additional P-A projections are made.(3,10,
11,13,15)

9. Braln scanning should usually be carried out
prior to arteriography and pneumograph because 1t may
obviate the need for these more noxlious proecedures, or
1t may give direction as to which procedures should be
done next. Contrast studies done prior to brain scanning
may interfere with tumor uptake. (14)

10. In the presence of strong clinlecal evidence
the brain scan alone gives sufficlent information in many
cases to warrant surgical procedures. (3,12,14)

11. In other cases, 1t 18 a useful adjunct, es—~
peclally in localizing and determining the extent of a
tumor. It does not accurately delineate the vascular
features of tumors as an arteriogram might do. (3,12,13,14)

12. There are virtually no "false positives! as

the presence of increased uptake alwaye means there 1s

(2)



an organic leslon. The most common non-neoplastic lesion
plcked up 18 the cerebral vascular occluslve dlsorder.
It may prove to be a useful procedure in determining the
extent of such leslons and 1n differentliating the cases
of 1schemia from encephalomalacla on the basis of serlal
scans.(13,1%4)

13. False negatives occur in those lesions which
are small, which lle near the base of the brain, in the
posterior fossa &r near the midline. Many of these are
read as equivocal. It is important to establish strict
criteria of differential uptake and the number of lines

of increased uptake in reading these scans. (3,8)

Summar

Several serles of cases of braln tumors in which
braln scanning has been carried out as a dlagnostic and
locallzing procedures have been reviewed. The history
of the development of the technique has been dlscussed
and paralleled with the improvement in accuracy of the
procedure. Those areas in which brain scanning are the
most accurate and in which 1t offers the least have been
discussed and some variations in results have been ex-
plained. Varlations in methods and materials and thelr
advantages and dilsadvantages have also been consldered.
The maln purpose of this review has been to delineate
and assess the current status and usefulness of scin-

t111a tlon scanning for detectlon and locallzation of
brain tumors.
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