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"EFFECTS OF WHOLE AND HALF BODY IRRADIATION IN HUMAN BEINGS WITH CANCER
E.L. SAENGER, B.I. FRIEDMAN, J.G. KEREIAKES AND H. PERRY ;

" Radioisotope Laboratory and Department of Radiology, University of Cincinnati
College of Medicine, Cincinnati Ohio* 45229 USA )

‘ o " gt ,_,,,, - ! "f.
"“Whole body irradiation has been given to 48 patients and partial body
i (1/2) to 6 patients with various s0lid neoplasms (excluding lymphomas).
‘ Doses of 50 - 200 rad (absorbed midline) were given with Cobalt 60 at

rates of 2-6 r/min. Each individual serves as‘his own control.

Patients were divided into &4 groups, those receiving less than 125

rad without previous therapy, those receiving less than 125 rad with
previous therapy, those receiving mork than 125 rad without previous
therapy and those receiving more than 125 rad with previous therapy.

e = aadh Tb SERE o o i

In those patients receiving 1/2 body radiation up to 200 rad, there

was no significant fall in white cell count and no prodromal symptoms.

In patients receiving whole body irradiation, symptoms, signs and

hematological changes were proportional to dose and previous treatment.

. (1 Ten of the 48 patients receiving whole body radiation died within about
1 month following irradiation. The significance of these observations

will be discussed.
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Introduction

This paper summarizes certain experiences gained in our laboratory in

evaluating the clinlcal and henatological course of a group of human beings

, receiving uhole and partial body irradintion aa part of the treatment of .

,‘-‘,

cancer. It is oor belief that information toncerning radiatxon effects

"in the human Being can be determined as vell or better 1n these subjects

[

as in the 1aboratory animal even though the characteristic of cancer must

- be kept in mind in the evaluation of the data. Ihe rationale of the

treatment method is based on the tenet that this modality is sindlar in

effect to other forms of palllatlon for metastatic carcinoma.

Decign of the Study: Each patient s?tves as his own control. A pre-
irradiation period of one to two weeks is utilized to provide at least
five observations of most parameters. All patients receive one or two
episodes of sham irradiation to permit accurate dosimetry and obtain
cooperation. There is no discussion of possible subjective reactions
resulting from the treatment with the patients before or after treatment.

L4

Selection of Patients: Only patients with metastatic or incurable neoplasms

are eligible. Patients with radioresistant tumors are sought. All lymphomas
are excluded. Relatively good nutritional status (ability to maintain

weight during the study), normal renal function and a stable hemogram are

required.

In general we have tried ‘to cénfine these studieq'to 1nd1viducls who
have not had previous chemotherapy gr xadiation;iﬁrhis dl has not" ulways

been ettained
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‘Half the dose is given'late;allp through each side;:rln'the individuals
receiving partial body radiation, the beam is restricted by the teletherapy
collimator. The field for this latter case is shown in Fig l The
relative doses for upper body rsdiation is shown in Fig 2; that for -
lower body is shown in Fig. 3. " For partial body radiation. the xiphoid

""fgff‘ was used as the boundary. . ’Xg‘
x Ja el : !
& . Clinical Observations: Only a few of the more interesting clinical detalls
,:}i can be described in this communication. v_?;l‘”;\?:" %"' _z:;’L jﬁiij
e ;i' Patients receiving total body radiation were divided into 4 groups to
} ‘? " determine effects of previous radiation and/or chemotherapy Earlier f
% ? radiation therapy was regional but chemotherapy was usually systemic.

Table 1 shows that the incidence of prcdromata rises with increasing
dose being far more frequent above 125 rad. This incidence is also
increased in those patients who receiJed previous therapy irrespective'of

dose.

In the small group of seven patierts receiving partial body irradiation,
no prodromata were found at doses of 100 and 150 rad (2 patients). One of
A(: 3 patients receiving 200 rad had transient nausea and vomiting. Both
patients receiving 300 rad to the lower body had nausea and vomiting.
It was not possible to determine effects of prior therapy nor of the

difference between.upper and lower body radiation.

Recently several patients have received sham irradiation within 2 weeks
after their partial or whole body radiation. In the absence of radiation,
”-,' no nausea or vomiting were observed in spite of their presence after actual
radiation. This observation suggests that these symptomm have an organic

basis since the patients ﬂould anticipate experiencing the same symptoms

o with the game apparent treatment regimen.:iiéfa." ,é
‘é%: N Ky % o " : e ,_" _ : S 3 e»f
2§;£15ff - Of the 53 patients;in uhom the treatment protocol could be completed,

ﬁ; 10 patients have died vithin 37 days folloving treatment.ﬁ:Five of- these

patients “had recetved ‘much radiation therapy éifﬁer‘befdre or after‘whole
or partial body treatment. Since in most of these patients, the terminal
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event was marked hry severe leukopenia, ,thrombocytopenia and hemon—hage,

"4‘" e

beginning in 1964 bone marrow has been etored for possible use after the
exposure. xeinfusion ‘has been emp10yed in two cues. In One (#053) 1t
was of no value (Figure 4) In the other (Figure 5) a definlte response‘

was elicited. A In this latter case marrow waegiven oh the 25tb day when

- the white cell count was SSO/an m A By the 48th day 1t had risen to, the

ev« o
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e ) Hematologica-l' bbservetinns" ?acients receiv;ln.g vhole body therapy shawed

mot yet established the partial bo
_}degree of change nen
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= ~""a hematological response quite si.milar to"‘those %eported mny ti.mes in the
“literature’ (Fig. 6) Of particular 1nterest ln these etudies is the com-

P

parison of hematological findings in those yatients vho received partial body
radiation. A typical hemograms for upper body exposure (Fig 7) in a-
patient receiving 200 rad shows little change in total white count platelet
level or hematocrit. These observations were also noted in the two patients
receiving 300 rad. Although if one hid pretreatment counts a downward trend
could be noted, at no time did the total white count fall below’4500. If
one had only 2 or 3 observations following this type of partial body
radiation end no baseline values, it would be difficult to determine the

presence of radiation.

I1f, however, one followed the absolute lymphocyte count one observes
a marked arnd persistent lymphopenia ranging from 800-200, often remaining
low for 40-60 days. 1In two of the partial body cases, the lymphocytes
did not begin to fall for 48-72 hours after exposure and it would have been
difficult to detect radiation in this manner. (These cases received 100

and 200 rac respectively to the lower 1/2 of the body).
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If one compares the hematologie;@l changes in ertiai.body radiation

to those of whole 'body ‘t‘adintion one 'Sy . struck“byi the paucity of thange in

total white count, platelets ana henﬂ:%%r‘it ‘pattfcﬁlarl .’aince 3 of ,the 5
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. ABSTRACT

EFFECTS OF WHOLE AND HALF BODY IRRADIATION IN HUMAN BEINGS WITH CANCER

E.L. SAENGER, B.I. FRYEDMAN, J.G. KERETAKES AND H. PERRY

" Radioisotope Laboratory and Department of Radiology, University of Cincinnati
College of Medicine, Cincinnati, Onio 45229 USA

Whole body irradiation has been given to 48 patients and partial body
(1/2) to 6 patients with various solid neoplasms (excluding lymphomas).
Doses of 50 - 200 rad (absorbed midline) were given with Cobalt 60 at
rates of 2-6 r/min. Each individual serves as his own control.

Patients were divided into 4 groups, those receiving less than 125

rad without previous therapy, those receiving less than 125 rad with
previous therapy, those receiving more than 125 rad without previous
stherapy and those receiving more than 125 rad with previous therapy.

In those patients receiving 1/2 body radiation up to 200 rad, there

was no significant fall in white cell count and ro prodromal symptoms.
In patients receiving whole body irradiation, symptoms, sigas and
hematological changes were proportional to dose and previous treatment.
Ten: of the 48 patients receiving whole body radiation died within about
1 month following irradiation. The significance of these observations
will be discussed. * )



Table 1 Incidence of Prodromal Symptoms
in Total Body Radiation

No Previous Treatment _ Previous Treatmant
125 rad ' A : 2/12 IZ/T
125 rad Ce 7/11 1/8
9/23 9/15

* Patients with symptoms/total patients



Introduction

Trhis paper summaiizes certain experiences gained in our laboratory in
evaluating the clinigal and hematological course of a group of human beings
receiving whole and partial body irraciation as paft of the treatment of
cancer. It is our belief that informztion concerning radiation effects
in the human being can be determined zs well or better in these subjects
as‘in the laboratory animal even though the characteristic of cancer must
be kept in mind in the evaluation of thé data. The rationale of the
treatment method is based on the tenmet that this modality is similar in

effect to other forms of palliation for metastatic carcinoma.

Design of the Studv: Each patient serves as his own control. A pre-

irradiation period of one to two weeks is utilized to provide at least
five observations of most parameters. All pztients receive ore or two
episodes of sham irradiation to permit accurate dosimetry and obtain
cooperzation. There is no discussion c¢i possible subjective reactioans

resulting from the treatment witn the patients before or after treatment.

Selection of Patients: Only patients with metastatic or incurable neoplzsms

are eligible. Patients with radioresistant tumors are scught. All lymphomas

are excluced. Relatively good nutritional status (ability to maiatain
weight during the study), normal renal function and a stable hemogram ere

required.

In general we have tried to confine these studies to imdividuals who
have not had previous chemotherapy or radiation. This goal has not always

been attained.

Radiation Technicue: The radiation is delivered by & cobalt 60 teletiherapy
unit with the beam directed horizoatally at a wall 338 cm away with the
patient midline at 282 cm frem the source. The beam area for the 507 isocose

curve at the patient midline distence is a square about 67 cm by 67 cm.



Half the dose is given laterally through each side. In the individuzls
receiving partial body radiation, the beam is restricted by the teletherapy
collimator. The field for this latter case is shovn in Fig. 1. The
relative doses for upper body radiation is shown in Fig. 2; that for

lower body is shown in Fig. 3. For partial body radiation, the xiphoid

was used as the boundary.

Clinical Observations: Oniy a few of the more interesting clinical details
can be described in this coxmunication. . ' ’

Patients receiving total body radiation were divided into 4 groups to
determine effects of previous radiation dnd/or chemocherapy. Earlier
radiation therapy wasvregiqnal but cherotherapy was usually systemic.

Table 1 shows thaﬁ the incidence of prodromata rices with increasing
dose being far more frequent above 125 rac. This incidence is also )
increased in those patients who received previous therapy irrespective of

dose.

In the small group of seven patients receiving partial body irradiation,
no prodromata were found at doses of 100 and 150 rad (2 patients). One of
3 patien&s receiving 200 rad had transient nausea and vomiting. Both
patients receiving 300 rad to the lower body had nausea aud vomiting.
It was not possible to determine effecis of prior therapy nor of the

difference between upper and lower body radiation.

Recently several patients have received sham irradiztion within 2 weexs
after their partial or whole body radiation. 1In the absence of radiztion,
no nausez or vomiting were observed in spite of their presence after actual
radiation. This observation suggests that these symptoms have an organic
basis since the patients would anticipate experiencing the same symptoms

with the same apparent treatment regimen.

Of the 53 patients in wbom the treatment protocol could be completed,
10 patients have died within 37 days following treatment. ZFive of these
patients had received ...ch radiation therapy either Sefore or after whole

or partial body treatment. Since in most of these patients, the terminal



';vent was marked by severe leukopenia, thrombocytorenia 2nd hemorrhzge,
. beginning in 1964 bone marrow has been stored for possible use after the
exposure. Reinfusion has been employed in two cases. In one (#053) it
- was of no value (Figure 4). In the other (Figure 5) a definite response
was elicited. In this latter case marfow was given on the 25th day when
the white cell count was 850/cm mm. By the 48th day it had risen to the

pretreatment level,

Hematolozical Observations: Patients receiving whole body therapy showed

a hematological response quite similar to those reported many times in the
iiterature (Fig. 6). Of particular interest in these studies is the com-
parison of hematological findings in those patients who received partial body
radiation. A typical hemograms for upper body exposure (Fig. 7) in a

patient receiving 200 rad shows little change in total white count platelet
level or hematocrit. These observations were alsc noted in the two patients
receiving 300 rad. Although if one had pretreatment counts a cownward trend
could be noted, at no time did the total white count £all below 4500. 1If

one had only 2 or 3 observations followingz this type of partial body
radiation and no baseline values, it would be difficult to determine the

presence of radiationm.

I1f, however, one followed ;he ebsolute lymphocyte ccunt one observes
a marked and persistent lymphopeniz ramging £from 850-200, often remaining
low for 40-60 days. In two of the partial body cases, the lymphocytes
did not begin to fall for 48-72 hours after exposure and it would have been
difficult to detect radiation in this manner. (These cases received 100
end 200 rad respectively to the lower 1/2 of the bocy).

If one compares the hematological chaanges in partial body rzdiation
to those of whole body radiation one is struck by the paucity of change in
total white count, platelets and hematocrit particularly since 3 of the 5
patients receiving 200, 300 and 300 rad had prodromal symptoms. We have
no: yet established the partial body radiation dose which produces the
degree of change seen at 100-150 rad of whole body radiation in the human

being.
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