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BRAIN TUIMORS
During the past six years, we have used 910-iaV.

alpha particles to irradiate brain tumors in six patients,
employing the Bragg peak in five cases and the plateau of
the Bragg curve in ouie (27). One of these patients, a
thirty-eight year-old man who had a grade II astrocytoma
partially excised one month prior to Bragg-peuk alpha-
particle irradiation in July 1952, continues to do well.
He works full time, and has had no headaches or neuroclogical
signs of tumor recurrcnee, and it is now over five years
since completion of his therapy. Treatment wig carried out
uzing £ive £ields to deliver a tumor dose of two thousand
five huhdred rads in four doses cver an eight-day poriod.
The othar four patients had brief pasriods of improvament,
but died at intervals ranging from six to twznty-two months
following therapy. 1In these casa2s there was evidence of
tumor recurrence outside of the razdiztion field, and in the
.cases where post-mortem results are available, this tumor
extension was shown. Thus, while ccessaticn of tumox growth
in the treated area may be achieved, there is often recurrence
latex, outside of the radiation field. This points ocut 2
major difficulty in treating these cases -- nahely, the
exact delineaticn of the tumor area. Even though, by taking
adﬁantage of thz heavy particle's favorable radiobiolcgical
characteristics we are able to deliver greater tumor doses

while eparing the skin and intervening tissues, unless we

3005641



1. pr2 AR

R - f - T

Found By Ay MUzEe ————
Dates

~23-

can place the radiation throughout the entire tumor area,
we cannot expect to obtain improved results.

Heavy particles were used to treat one other patient
with 2 brain tumcr (pinealoma); in this case, because of the
central location and small size of the tumor, a technique
was cnployed similar to that for pituitary irradiation, using
tha plateau of the alpha-particle beam with retation. The
patient, a fifty-five year-:old man, hed heen in good health
until rugust, 1965, when he first experienced diplcpia.
Medical work~up revealed a 2-cx. mass in the postericr
part of the third ventricle causing partial cistruction to
tha cerebrospinal fluid pathways. Fcllowing two shunting
procedures in September and in October, 1965, his visual
eyrptuns disappeared, apparently becausz of temperary relief
of the hydrocephalus and the direct pressure Zrom the mass.
It was then decided, hoping to achieve a mcre permanenc
result, to irradiate this tumcr with hLeavy particles; in
December, 1965, @ totzl tumcr dose of five thousand three
bundred and fifty rads wvas given in two increments separated
by a thres-day interval. The patient was essentially
asymptomatic until late October, 1966, wher he again noted
diplopia. During tha noxt few months he also experiencad
prearescive loss of visutal aculty and hearing sense; in
January 1967 he was hospitalized and ventriculography
revealed a third ventricular mass which was interpreted as
tumor recurrence (in retrospect; however, this actually

B[IUff%qusented a hematoma), The patient becams stuporous and
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developed leit homiparesis. FPFollowing a right oceipital
craniotomy, he remained permanently comatose and five days
latex, Jenuvary 14, 1%67, the patient expired. At autopsy,

the easential cranizal findings were post-surgical henorrhayic
necrosis of the right oceipital lcohe, right and left thalomus,
and pulvinar; there were post-irradiation changes in the
target area, but notably, none outside the target area.

Thexre was no evidence of residual tumor cells,
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the othetTone did well for a period of 5 yecars, However,,in each of
the-c patients there was subsequently evidence of tumor r
sicde: of the radiation ficld, and the patients died at i
fr:n 6 months to 6 years after treatment. In the 4 #hses where post-
msriem results are available, the tumor extension gdtside the radintion
fir.l\i was shown. Thus, while ccssation of tumor £rowth in the treated
areuz may be achieved, there is often recurrepfe later outside of the
raliation field, and this points out a major/difficulty to overcome in
treating these cases—the exact delincation Af the tumor ares must be
knnwn. Even though one can take advgdtage of the heavy particle’s
favorable radiobiological charncteristicd” and thereby deliver greater
turnor doses while sparing the skin gfd intervening tissues, unless one
can place the radiation throughout thé cntire tumor area improved results
cannot be expected.

In the case of the sixth pajfent with & brain tumor (pinealoma),
beenuse of the central locationAnd small size of the tumor it was decided
to employ a technique simpfar to that for pituitary irradiation using
the plateau of the alpha-glarticle beam with rotation. This patient was
essentially asymptomatié for 10 months following therapy, but then
again noted diplopia. Yentriculography revealed a third ventricular mass
which was interpreted as tumor recurrence, but which in retrospect actu-
ally represented g/hematoma. He died 5 davs after a right oceipital
cranitomy, and gf autopsy the essential cranial findings were postsurgical
hernorrhagic npfrosis of the right oceipital lobe, right and left thalamus,
and pulvinagd there were postirradiation changes in the target area,
but notably’ none outside the target ares. There was no evidence of
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perform thalamototnies in 2 patients with Parkinson’s discase
but there are not sufficient data to discuss the results. More
reccently we have used the Bragg peak to treat pulmonary metastases in
3 patients; following is & case history of the first patient.

Case history. A 44-ycar-old woman with a 6-vear history of
cylinddlroma of the palate was referred in September, 1869, for treatment
of pulimonary metastases. Reseetion of the hard and soft palate without
radienl neck disscction (no eervieal nodes were palpable) had been done
in Munrch, 1963, the pathological section showing adenoid cystic earei-
noma in all margins cxeept one. Postoperative radiation therapy with
2-M¢V x - ray was administered, the total dose being 5000 rads in 23
days. Multiple follow-up examinations revealed no evidence of local
recurrence nor distant metastases until February, 1969, when both were
detected. The primary site was treated with implantation of two radon

PRIVACY ACT MATERIAL REMOVED
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Case Summary: 7
First Brain-Tumor Patient
Bragg-Peak Therapy

This four-year old boy with a recurrent parasaggittal
olggéodendioglioma had undergone surgery three times within
nine months for excision c¢f a lemon-sized brain tumor. He
had also received one course of x-ray therapy {estimated tumor
dose, 3,130 rads delivered to the tumor site from February 13
through March 9, 1961). When referred to us in December 1961,
there was evidence that the tumor had spread across the midline,
bilateral involvement of the motor cortex being present.

Bragg peak alpha particles were used to treat the tumor,
using 13 fields in eight treatments over a 24 day period. The
maximum dose delivered to the tumor was 8,500 rads with a
majority of the treatment field receiving more 6,000 rads (less
than 2,000 rads went to any of the skin areas),

There was good palliation for eight months; however, the
tumor then recurred outside the radiation field and the patient
died nine months following completion of therapy.

Autopsy revelaed recurrent oligodendroglioma extending

widely into both cerebral hemispheres and into the thalamus.

PRIVACY ACT MATERIAL REMOVED
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sain munor case 42

Previous history: 50 year old white male, initially
suspected of having a brain tumor in April 1962, after a 2 1/2 year
history of progressive weakness in the right hand and a short
history of difficulty with speech and right hemiparesis. 2 left
carotid arteriogram demonstrated a left temporal-parietal tumor.

On May 21, 1962, a subtotal resection was performed. the pathological
diagnosis being a grade 3 astrocytoma.

Postoperative Bragg peak heavy particle irradiation was
started on June 29, 1962, This therapy was interrupted after the
furst two treatments, and a second craniotomy performed with removal
;f a massive amount of recurrent glioblastoma. Bragg peak heavy
particle therapy was then resumed on July 9 aﬁd completed on
July 13, 1962. There were five treatments during the 15 day period,
using 9 portals. Maximum‘tumor dose delivered was 5.250 rads; the
majority of the treatment field received greater than 4,000 rads.

The patient subsequeﬁtly improved; he was subjectively
better and skull x-rays taken three months after therapy revealed
no particular change in the multiple silver clips and the bone
flap appeared to be in satisfactory condition. However, after these
three months he gradually began a progressively downhill course
and expired in January of 1963 (six months after the‘end of treat-
ment) .

Postmortem findings showed a grade 4 astrocytoma extensively
invelving tﬁe left cerebral hémisphere. There was again similar

recurrence beyond the area of radiation.

PRIVACY ACT MATERIAL REMQVED
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History: a 38 year old man, first noted symptoms in
January 1962 which progressed in severity and were associated with
vague personality changes, and at least one episode of loss of
contact with his surroundings. Papilledema was evident in June
of 1962 and a ventriculogram demonstrated a left frontal mass. 2
left frontal craniotomy was performed on June 9, 1962 with subtotal
removal of a grade 2 astrocytoma from a lesion of the left silvian
fisher.

Bragg peak heavy particle irradiation was carried out
between July 6 and July 13, 1962. There were four treatments
during the 8 day period, the irradiation being delivered throuch

five different portals kthree .of the portals were used more than
once, but the beam was allowed to penetrate to a different depth
each time). The maximum dose was 4,450 rads; most of the field
received more than 2,500 rads. The hemiparesis disappeared one
year later, aphasia was improved but still present. and the patient
was working regularly at that time and was able tc drive his car.
He continued to do well, and 4 1/2 years after treatment examination
revealed no headaches or neurological signs of tumor recurrence.
However, within the next year there was tumor recurrence, and in
July of 1968 he underwent a left frontal craniotomy with lobectomy.
The tissue was gliocblastoma multiforma. grade 4. The patient did
well for 10 days but then had a grand mal seizure. and declined
until death on Rugust 23, 1968,

The autopsy showed right frontal and corpus collosum involve-

ment with intracranial hemorrhage. . We are still waiting the details
of the microscopic findings.

3009b55




2 55 year old female with a clinical diagnosis of slowly
growing oligodendioglioma. History: Onset of symptoms in 1951.
In 1961 she received cobalt 60 therapy (5,400 rads in 8 weeks)
and responrled very well for two years. Symptoms then recurred and
she was given a brief course of nitrogen mustard, with no resultinc
improvement.

Bragg peak heavy particle irradiation was administered
in June 1965. A tumor dose of 4,000 rads was given in two treat-
ments over a one-week interval (using 7 portals on each side).

One year later there was no evidence of tumor recurrence
but the patient died 14 months after treatment. Unfortunately no
autopsy was performed, and the results of the raéiation therapy

could not be fully assessed.

PRIVACY ACT MATERIAL REMQVED
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58 year old man who had grade 3 astrocytoma. History:
Symptoms first noted in May 1965. On July 27, 1965 craniotomy
performed and a five centimeter tumor was removed just posterior
to the left postcentral gyrus., The improvement was dramatic and
his only risidual abnormality was minimal right hemiparesis.
However, in view of pathological evidence of presence of tumor
cells at the margins at the excised specimen, it was felt that
post-operative heavy particle therapy was indicated.

Bragg peak heavy particle therapy was administered in
five treatments over a 10 day period, using 8 portals. The
treatment ended on October 15, 1965. The total tumor dose was
6,000 rads.

Following treatment the patient had a fair remission for
about a year. However, about December 1967 he started to show
signs of deterioration, and the patient expired in August of 1967,
Cause of death was acute and organizing bronchopneumonia, cachexia,
astrocytoma of left parietal lobe (recurrence with extension to left
frontal and temporal lobes).

Microscopic findings at postmortem revealed in the brain,
(1] glioblastoma multofrme; {2) radiation necrosis of tumor and some

adjacent white matter and (3) mineralization of blood vessels.

PRIVACY ACT MATERIAL REMQVED
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Brain Tumor Case No. 6: — (Pinealoma)

Fifty-five year old male who lad been in good health until Aug-
ust 1965 when he first experienced diplopia. The medical workup
revealed a 2 centimeter mass in the posterior part of the third
ventricle, causing partial obstruction to the cerebral spinal
fluid pathways. Following two shunting procedures in September and
October 1965, his visual symptoms disappeared, apparently because
of temporéry relief of the hydrocephalus and the direct pressure
from the mass. It was then decided, hoping to achieve a more perm-
anent result, to irradiate this tumor with heavy particles.

In this case, Bragg peak heavy particles were not used because
of the central location and small size of the tumor -- a technique
was employed similar to that for pituitary irradiation using the
plateau of the alpha particle beam with rotation. A total tumor
dose of 5,350 rads was given in two treatments over a three-~day
period (initial plan had been to deliver 8,000 rads in three incre-
ments over eight days; however, increased diplopia developed and

-it was decided to stop after two treatments with 5,350 rads prob-
ably being an adequate dose). Therapy was completed on December
27, 1965.

The patient did well and was essentially asymptomatic until
late October 1966 when he again developed diplopia. There was no
evidence of increased intracranial pressure, and the shunt valve
was working well., 1In early January 1967 he was hospitalized with
an episode of progressive somnolence, associated with deafness and
third nerve paralysis. The patient underwent ventriculography on
L/3/67 and 1/5/67 after the ventriculo-atrial shunt had been lig-

ated. This revealed what at first was interpreted to be a
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