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(1) Abstract.
Work has progressed since the last report along the lines previously indicated,
(a). Further demonstration of the physiclogical significance of the iron tracer
studies in man, and the variations to be anticipated h'diuuo states.
(b). Further demonstrations of the effect of total body radiation on the peri-
pheral blood count and on the iron tracer studies, in man,
(c). Preparations are being made to include the effects of total body rediation
on porphyrin metabolism in man,
Two manuscripts are enclosed for review and release prior to publication.




(2) Progress.

Probably the most valuable result of recent work under this contract, has been
the development of a simplified method for performing the iron tracer studies. (See
attached manuscript "The Use of Radioiron As a Tracer in the Clinical Study of Hemo-
globin Production”). Until now, the technique for determining the plasma iron tumm-
over rate and red cell incorporation was laborious and time consuming. Previous
attempts to simplify this method, by making a stock solution of tagged iron binding
globulin to avoid having to prepare the tracer individually for each test, have been
sporadic and undependable both in this laboratory and in others (Abbott). The demon-
stration that iron citrate can be used as a tracer, opens the posaibility of perform-
ing more tests of more dependable quality.

Several additional patients have received treatment with total body radiatiom in
the 50 to 200r range. Case histories of the more recent patients are presented on the
next two pages. (See also attached manuscript “Therapeutic Use of Total Body Radiation
In Certain Malignant Conditions“). These case histories offer additional cvid,nco for
estimating the degree of hematopoietic depression to be expected from various exposure
levels to total body radiation.

Iron tracer studies have also been performed on a number of patients with a vari-
ety of disease conditions, to obtain a better umderstanding of the significance of

variations of these tracer studies in man.




(3) Puture Studies.

The primary problem remains the study of patients being treated by total body
radistion to determine quantitatively the relation between dose and effect in terms
of symptomotology, hematopietic depression, changes in iron metabolism, and in other
metabolic systems as indicated.

Single doses of 50 - 200r of total body radiation bave been used routinely. Di-
vided doses of total body radiation up to 400r total have bsen carefully studied and
indicate that single doses may be increased to 250r for therapeutic effect without
significant side effect. Further studies will explore the practicality of increasing
the dose to this level.

The effect of total body radiation on porphyrin metabolism has been reported as
showing a quantitative relation. This department is currently checking methods for
the separation and quantitative determination of porphyrins, and it is proposed to
add these studies to the investigation of all patients receiving total body rediation,

Although initially observations were carried out with 2 MV radiation, treatments
have been carried out at 250 KV for the last 18 months. To date all radiation deliv-
ered has been of a maximum energy of 250 kilovolts. The financial and administrative
difficulties of obtaining an x-ray generator of two million wvolt potential, have been
essentially overcome, and it is expected that this x-ray generator will be ordered in
the very near future.

Since the majority of the patients who have been treated with total body radiatiom,
and who may be anticipated to be treated by this form of therapy in the future, are
those with generalized neoplastic conditions, a better understanding of the status of

: the hematopoietic system in these patients is essential. The majority appear to have
rapid turmover rates, with low plasma iron concentrations, In view of this initial
abnormality, the interpretation of changes following total body radiation is mot com~
pletely clear. The most active work of the radioiron group in this department is comn-
ccfr'nod with evaluating a variety of conditions which cause a rapid turnover rate with
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& low plasma iron concentration. These studies, and the conclusions drawn, should be
ready to be submitted at the time of the next progress report.
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JO0E cXEDA CLINIC NO; AX~5284

A 35 year 0ld Latin Americsn male was well until three years ago. At that time he suf-
fered a fracture of the cervical spine. He was t01d that he hed & bone disease which ine
volved most of the bones of the skeleton. The patient had a biopsy of the left ilise
crest two years ago, and a pathologic diegnosis of multiple Eyeloms, .or plasms cell mye~
loms was made. The patient did fairly well until four months ago; but since that time
progressive weakness and ssvere back pain bave been incapacitating., The patient bms lost
sbout 45 pounds since the onset of his illness, about 25 pounds occurring over the past
yoar., Xereys bave shown osteolytic lesions involving the vertebras, ribs, and a darge
lesion in the left iliac erest. On physical examination, the patient appesred older than
bis 35 years, He was hunched, moved slowly and with a great deal of pain, and was quite
pale. When transferred to the Jefferson Davis Hospital on July lh, 1953, he was trense
ferred on a frame stretcher because of the fragility of his bones. On July 22, 1953 he
received 200r total body radiation using 250 XVP with 1 mm Cu and lmm Al filtretion at

@ TSD of four meters. Following treatment there was no vomiting, only mild pausea, apnd
&norexia for two days. He had prompt and significant pain relief; improved appetite
after initial two to three days. On 8-12-53 another 200r total body rediation, with the
same physical factors as previously, were given, Minimal systemic symptoms resulted
(vomiting twice; anorexia, nausea as before). Within one week, the patient was up and
about, campletely free of back pain with an excellent appetite. He did begin to complain
of pain in his feet and ankles, which may well bave been related to his being up and
about several hours per day, after five months in bed. Greduslly his ankle pain cleared
over the next six weeks as he contimued to be up and about almost ad 1idb, BHe regquired
five transfusions of 500 cc's each over the next six weeks, following which he was dise

gurged to home without further need of marcotics or tresnsfusions.
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BILLY JONES UNIT NO: AX=2809

A 27 year old white male with a ten year course of variable severity of back pain apd
stiffness of the back. He was diagnosed through @ combinmation of clinical and laboretory
tests and xeray examinations as rheumetoid arthritis presumadbly of a Marie-Strumpell
variety, He received a partial course of ATCH at the Veterens Hospital in Houston with
no relief, On September 1, 1953 he received 200r skin dose total body rediation with

250 XVP irradietion filtered by 1 mm Cu end 1 mm Al at a TSD of 360 centimeters, This

was an anterior port.

Patient had no subjective symptoms following this irrediation. By September 1l there was
only minimal symptamatic relief of the back pain and the patient was started on localized
therapy to the sacroiliac region., He received two treatments of 225r skin dose to a
10x15 field over the sacroiliacs, the firast treatment on 9-11 and the second on 9ell.

The plan was to continue the treatment at this rate for six weeks, but on 9-15 the

patient was removed to the state penitentiary and lost to followup.
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Asta Hawkins Clinic No: AT-9654

This 60 year old white female came to the clinic complaining of generalized pain and
limitation of motion 6f her joints. In particular, there was rather marked pain and ten-
derness in the right shoulder region. ) .

After 50r total body irradiation (250 KVP, 15 MA, 1 mm Al, 1 mx Cu) as one treatment,
there was aggravation of the right shoulder symptoms for two days; but, thereafter com-
plete absence of pain and complete range of motion. This was followed in two weeks with
local irradiation to the right shoulder region., Following the total body irradiatiom
there was no nausea, vomiting, anorexia, malaise or lassitude,

Patient was referred to Orthopedic Clinic because of failure of local irradiation
to control shoulder pain., A surgical procedure involving removal of the medial border
of the scapula was recommended to the patient, but she refused this therapy. The patiemt

was then lost to followup.
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' Jke Gatlin Clinic No: AV-7730

This 74 year old retired colored farmer had been bothered with cramps in his legs
for the past 30 years. About 30 years prior, he noted that his left leg was beginning
to bow outward., He was treated sporadically over this 30 year period with pills from
his local doctors. Two months prior to this admission, the cramps became more severe.
On 5-21-53 patient was started on a course of x-ray therapy to the left knee receiving
100r skin dose to a 10x10 field over the left knee. He did not return for the remain-
der of his treatments until 9-23-53 when he was given another treatment of 100r skin
dose followed on 9-25-53 by a third treatment of 100r skin dose. ©On 10-5-53, because -
of persistent pain in the right knee, right shoulder and generaliszed aches and pains,
patient was given 100r skin dose total body radiation, factors of 250 KVP filtered
with 1 mm of Cu and 1 mm of Al and a TSD of 60 centimeters to the anterior portion of
the body. Within three days following this treatment, the patient was relieved of all
discomfort except for minimal residual in the left lm?e. He experienced no nausea,
vomiting, diarrhea or other unpleasant symrtoms. Because of the persistent pain in the
left knee, he was given 300r skin dose in three days from 10=-20-53 to 10-22-53, Follow-

ing the last treatment, he was given an appointment to return in two weeks. However,

he has not returned for a followup.
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Sam Fonder Clinic No: AG-9435

This patient, a 70 year old white male, has a history of multiple basal cell
carcinomatous lesions on his face over the recent 20 years. He came in at this
time primarily for treatment of a large left proauricular'uiceratihg squamous cell
carcinoma. He was treated by a radium mould, delivering 7000r/7 days.

However, he complained of generalized arthritic symptoms. He was treated with
125r total body irradiation in a single treatment. (250 KVP, 15 MA, unfiltered).

Following the single total body treatment there was no anorexia, nausea, vomdt-
ing, malaise or lassitude. Also no further arthritic complaints were mentioned,

Patient has been doing well since treatment both to his left preauricular area
as well as his total body radiation for arthritis. To this date he has had no fur-
ther complaints with arthritis, and is undergoing plastic surgical care to the right
portion of the face and to the left preauricular area which did not respond completely

to radiotherary.
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Clinic Fo: AJ-602,

The patient is a 72 year old white male who was admitted to the Surgery Service
on 6-9-53 for elective repair of bilateral inguinal hernias. The admission blood
count showed a WBC of 155,000, so the patient was transferred to the Medical Service.
The patient has always considered himself in good health. “There is no history of
bruising, bleeding gums, fever or anorexia; however, he has lost 20 pounds during the
past year. The patient has had hypertension for the past eight to ten years. He has
had no exertional dyspnea, angina, peripheral edema or hemoptysis. He has had no
cough or GI complaints.

Significant physical findings are a blood pressure of 200/88. There is a Grade
I1 arteriosclerotic retinopathy. The left heart border is at the left anterior axi-
llary line in the fifth interspace. The right heart border is substernal. There is a
palpable thrill in the primary aortic area. There is a Grade IV aortic systolic mur-
mur heard best in the primary aortic area. The liver is palpable four finger bresadths
below the right costal margin, and the spleen is palpable three finger breadths below
the left costal margin. There are bilateral indirect inguinal herni.. The prostate
shows a one plus benign prostatic hypertrophy. There is no lymphadenopathy.

IMPRESSION: 1. Myelogenous leukemia, chronic.

2. Arteriosclerotic heart disease and hypertensive cardiovascular-
disease with aortic stenosis. Functional Class II,

3. Inguinal herniae, indirect bilateral.

4. Bmphysema, senile.

5. Cataract, right.

This patient was treated on 6~24 with 150r total body irradiation in a single
trestment (250 KVP, 15 MA, 1 m Al, 1 mn Cu). He experienced slight amorexia the
following morning; however, by noon his appetite was back to normal. There was no
nausea, vomiting, malaise or lassitude.

'Paiimt seen on October 20 complaining of stabbing type of pain in right side of
the' vertebrae of T-12 radiating down across the abdomen to the symphysis pubis. This

B s e
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William Dudley Clinic No: AJ-602

had been present since July and was of mild nature. Examination at this time showed
no palpable nodes or palpable spleen. The liver was down three finger breadths.
X-rays were taken of the thoracic and lumbar spines, and showed g‘en'eraliud degen-

erative disc disease, with no other abnormality noted. Patient was given salicylates
for treatment of his spinal condition.




enp

9jBINddeUT eq Trom Aia

*83eTeeTd 95 uaxwy

18Tu Juyaq e17e9 m:.npmuwcowov Jo squeydBeay 09

LY
]
ada T e

C PR
el X

PTNOd qunods ,o.ncad._..nm*x.
000°522 cot 70 9°6
000°0$¢€ 4] 1A )
000 002 g IrT TOT W
000582 30 20T | TOT
3¢
5L | 2
e}
0L %ﬂdﬂ.lﬁqﬂuﬂﬂ oot
000°¢92 j98Yys peydwl3® uo A.ooq T T°0T
TeTuede I TP TeotdALe
=y ¢ot
A
=J| ¢°0r |
oA
R
(00,0002 8 — P80
Jumoy 39ed%(q | g~4 ‘g-sydufy ‘Or-anp
—qeT Uty = T
‘ST-803L00ToM “‘62-d
T ASBET B 0T UL 69-8d
=4 ‘L-sydul] ‘Zy-anp :
QT UTeR - ot
“r-seqfootelyy ‘ZE-4
810430 8j0TeeTd TeTUeIez3Ya| JaM | SoTeu | 39H | G¥H |ogu| ejeq | quewn
T TCUFRPY :oN DINITD
PN IgWM STIANLS 4001d ~Zetong SNTTTIR =



A7 AN SN T PRI R T T e

WILLIAM DUDLEY 6-13-53
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John Collier Clinic No: AX-7573

A 51 year old white male, was admitted on 9-10-53 with a biopsy diagnosis of mml-
tiple myeloma. He had been parsplegic, incontinent of urine and feces for three weeks;
he had developed a large sacral decubitus ulcer; his general condition was poor and he
complained of severe dorsal and lumbar back pain, He was placed on a Foster frame, and
daily care givem to the decubitus ulcer which did show slow improvement. The bladder
catheter was maintained and he was continued on gantrisin, two grams per day. The
patient required narcotics during his entire stay for the back pain, but following ther-
apy only ten milligrams daily of pantopon was required for pain relief. On 9-15-53, he
wvas given 200r total body radiation, using 250 KVP, filtered with 1 mm Al and 1 mm Cu,
at a TSD of 360 centimeters. There was slight nausea of one day's duration, with no
vomiting. There were no other subjective symptoms caused by the radiation. Because
there wvas only partial loss of the tactile sensation accompanying the motor paralysis,
the total body radiation was followed by local x-ray tresatment to the entire vertedbral
column. He was given 675r in ﬁve‘:r;atlanta from 9-28 to 10-8 to the vertebral bodies
from C=4 to S-1. There was no change detected in neurological findings; he did require
considerably less narcotics for pain. The patient was returned to the Veterans Hospi-
tal on October 10 and was maintained on minimal narcotics until he expired on October 30,
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A 58 year o0ld white female admitted 1l«2~53 with & complaint of backache rediating to the
legs for six years. Xeray examination in April, 1948 showed the destruction of 1e2, She
received localized x«rey therepy wd th improvement of pain, In 1951 she had another cours
of therepy of this ares, the third treatment in Jenmuary, 195'2.‘ on fot;mry 23, 1952, sbe
had & spiml fusion and a bicpsy. The biopsy was inconclusive at that time. She 4id wel.
at first following the operation, but subseguently developed & asimis tract at the site of
fusion with infection, Xerey examimation in May, 1953 showed an additional lesion in the
skull, which was biopsied and found to be multiple mysloma. On 6=22-53 and again oh 7=2w
53 she received 950r skin dose over the lesion in the skull with no appreciable change in
size, On 1ll-12.53 patient received 200r skin dose total body rediation to back with 250
EVP, filter of § om Cu and 1 mm Al &t a TSD of 365 centimeters, This was followed by
minime] nsusea, two cpisodea' of vomiting without pausea, and moderate improvement of the
pein with reduction of narcotic consumption to one~half of pretreatment levels. On 12-16
53 patient was given another 100r total body radiastion without symptoms of nausea or

vomiting, and further reduction in back end leg pein, :
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This 18 year old white male had progressive, limitation of motion im back and hip, There
was a gradual progressive course over an 18 months period. without significant period of
remission, More recently there bas been swelling and pain in the ankles, knees ami feet,
At Do time bas there been imvolvement of the upper extremities, Xerey examination of the
joints indicated arthritis compatible with Marie Strumpell arthritis, Because of the gene
eralized mature of the disease, on 8-13-53, 50r skin dose of tetal body radiation was delie
vered using 250 EVP filtered with one mm Cu and one mm of Al with a TSD of 360 centimeters.
Following this therepy the patient experienced considerable symptomatic relief, he was noted
to walk with more ease, walking almost upright in contrest to the previous markedly bent
posture., There was no nausea or vomiting or other subjective symptomotology following the

total redistion,

Since the only discomfort remaining after total body rediation was of the sacroiliac jointa.‘
on 9-28 the patient was started on localized treatment to & 10xl5 om, field over the sacroe
iliac jointe., He received 600r tumor dose at D=5, this requiring 8680 r skin dose in a 22
day period from 9-28=53 to 10el5=53, with further improvement in posture and symptomotology.

On 10-22=53 patient wae referred to the Texas Rehabilitation Center, and has been lost to

followup since,
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