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1. 

Lloyd F, Craver, Lo D. 

Project 

To deterfine the  effects, clinical and hemto loy icd ,  011 h m  
beings subjected to prolonged dzily repeated ewosurc of the entire 
body t o  f i l t e r ed  high voltage x-rays in the Beubloin Unit for t o t a l  
body irradiation. 

Factors. 

f i l t e r e d  t';rcugh 1 , l O  m cu =) L O 5  mm Fe or 1,65 mm Cu 4 ZOO? riin Fe i n  
one room, anc 1,10 rn Cu f 0-75 mm Fe or L65 m a  Cu 9 L'i5 mn Fe In t!:3 
other room. 
the  thinner f i l t e r  provides 1,65 r/hr. 
is about 300 cm, 

The Heutllein Unit delivers x-rays eenerated a t  180-185 KV, 

In e i ther  room the thicker filter provldes 0,85 r/hr, while 
The average target-body distancs 

It was requested that first sone patients be t reated idth a dose 
of 10 r/day for 30 days, then some a t  15 r/day f o r  20 d c p ,  then ff 
possible some a t  29 r/day for 15 days. 
a rb i t r a r i l y  Eelected on the basis of previous ex!-crience 1931 t o  1933 
and 1935 to 1942 with the Heublein unit. 
enct it ~ 8 9  be l i eved tha t  300 r could be tolerated i n  one cotlM;e of 
treatinent over a period of 10 t o  30 days by indiv iduals  in good 
general condition, and should be e suff ic ient  dose t o  f i e l d  some de- 
tectible effects  on the blood count, and t o  serve i : ~  a cuide t o  the 
clinical t o l e r a c e  for whole body irradiation. 

This t o t s l  dose of 300 r was 

On t he  b:j;la of that expori- 

Selection of Patients, 

Thiv was the  nost difffcult part of  t he project, call- fcr the 
sele&ion of patierzts having metastatic cancer of such extent 2nd 

distribmtion as t o  render t h e i r  cases t o t a l l y  u.st&t;tble f o r  any 
accepted method of surgical or  rzdiologisal  treatrent, yet in good 
enough general condition so that  they night  be expected not only t o  
t o l e r a t e  the  exposure t o  300 r of to t a lbody  i r rad ia t ion  in a pericd 
of 10 t o  30 days,.but t o  survive t h e  co.&hzd effects  of t h e i r  dissase 
and the i r radiat ion f o r  a t  l e s t  6 months, i n  order t h a t  some ccnclusions 
might be drawn as t o  the later effects of the i r radiat ion.  
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It was recognized thtit none of the lymphomas or  leukemias would be 
suitable for t h i s  project, because cf the sens i t iv i ty  of the hematopoi- 
e t i c  system in such cases both t o  i r radiat ion and t o  various disorders 
incidcntal  t o  the disease. 
t o  metastatic carcinoms, and metastatic sarcomas other than of the  
lymphoid system, 

Thus it xas necessery t o  confine the oelection 

It was recognized, moreouer, that  in such advanced cases the further 
progress of the mlignant neoplastic process, i f  indeed it d i d  not cause 
the death of the patient sooner than 6 mnths a f t e r  whole body i r radi-  
ation, would i3 any case be very l i ke ly  t o  confuse the interpretation 
of the  clinical and hematological effects  of i r rad ia t ion  by reason 
e i ther  of changes i n  the  patients‘ nutr i t ion or ottlcr al teri i t ions at- 
tr ibutable  t o  t h e  disease. 
be shown tha t  no defini te  or rnarked ham resulted i n  pat ients  irs sick 
as those t o  be chosen, it could c e r t a i r i  be concluded t h a t  healthy 
persons should be able t o  to le ra te  the projected dose of irrediatiori. 

The hope that ,  desBite the negative resu l t s  obtained in redio- 
res i s tan t  uietaztatic cancer by use of doses u? t o  45;) r in the  Hcublein 
U n i t  i n  1931, there might on fur ther  trial nevsrthe?.ess be found some 
beneficial  c l i i i c a l  effect ,  offered jus t i f ica t ion  f o r  undertaking the 
project, - aside from the pr imry  purpose. 

However it could be arcuod that  i f  it could 

Cetho d - 
Carefully selected pat ients  :.Jcre admitted t o  tlie iieublein Un i t ,  

Uuring the trettmcnt a complete 
where they recaived the prescribed daily dose of : Jhdc  body i r rediat ion 
&37 after dzy irlithout interruption. 
blood count, lncluciinc a d i f fe ren t ia l  and p la te le t  count, was made every 
2 t o  Ir dayp. 
r u l e  able t o  go hone a t  once and n e r e  then seen at intervals  oZ 1 t o  4 
weeks f o r  c l i r i c a l  examination and blood counts, fiir as long as possible 
folloxi.n& the treatnient 

Upon completion of the treatment t h e  patients uere as a 

Ut e r i a l  

Patients treated between Dec. 18, 1942 and AUC. 29, 19W, are  sum- 
marized i n  Table A* 

Discussion of Follarv-up: 

It was possible t o  see 2nd obtain blood counts f o r  a period longer 
than 6 months a f t e r  treetment i n  only 3 of the 8 cascs. Two patients 
(cases 2 and 3)  were in such poor condition that iv .ras necessary t o  
discontinue t h e  treatment when about hal f  the projected dose had been 
administered, and they died 71 and 49 days, respectively, a f t e r  trcst- 
ment m s  stopped, apparently because of pro~mss or’ the disease, and not 
as an effect  of t h e  i r radiat ion,  In Case 1 t h e  patient died a t  home one 
month a f t e r  completinc exposure t o  333 r, but  1ike:iise apparently from 
progress of the disease, 
permission for necropsy was not obtained, 
of survival is unknovm, the patients hzviry: been lsst  Jbserved a little 

- - - 
d - 
CT, - Jn these three knovm t o  h:ve died, unfortunately 

I In ceses L ,  and 7 the duration 



more than 4 mcnths a f t e r  c m p i e t h g  300 r (at 10 r/&y in case 4, and a t  
15 r/day in case 7), but in each of these 2 cases the disease was rapidly 
becoming more advanced and there was no evidence tha t  the downward course 
was due t o  any other fac tor  t h a n  advance of cancer. 

Table A. 

Ilose 

KO. dose 
inr 

Case Patient Sex Age Diagnosis r/day Total a d  Result 

- -- 7- 

1. - I; 31 Xelanoma 19 3C)O Died at home 31 days a f t e r  t reat-  
ment from progress of disease. 

2, 1 Li 25 Teratoma t e s t i s ,  10 150 Died hospital  71 days a f t e r  
Letastasis t o  tretrtmnt from progress of 

14. F 52 Carcinoma of 10 300 
breast 

5. 0 L 64 Carcinoma of 10 300 
male breast  

6. - bI 33 Pulmonarg net- 10 300 
astases of muco- 
epidermoid car- 
cinoma of  parotid 

Diad a t  home k9 days after t r e a t -  
ment from progress of disease. 

Last seen 4 mnths & days a f t e r  
treatment, Probably died soon 
aft orward. 

L i v i n g  18 months after treatment, 
but, had orchiectomy 1 year after 
trertt-aent, 

L i v a  19 months after treatment, 
Bed-ridden from 8 mnths after 
treatment unti l  about 17 months 
after treatment, Then gainem25 
pounds and became ambulante 

7, 0 M 46. Ketastatic adeno- 15 300 Followed 4h months after t reat-  
carcinoma, primary ment. Yas then in a terminal 
undetermined inst i tut ion,  

8, - U 51 Ketastatic adeno- 15 300 Last seen 7& months a f t e r  treat- 
carcinoma ( rimarg ment. Going t o  a terminal 

inst i tut ion,  Extensive l i v e r  
metastases &en last seen., 

i n  sigmoid? 5 



Of the 3 CzSeS tk.At y ;cx  f c c x i J & d  f ’ c ~  rare thL! 6 mntb, (cases 
5, G 9  2nd 8) fn case g r;he patient :;as f a a i ? g  rapi?Jy, 
l i ver  Eetdstasos wher, l a s t  obsemcd, ‘7; rmnths a f t e r  trentn-ent, 
case 5 the ;Idespre;l.d male breast carcincma had been gro-.Yir-g simly but 
steadily for a year foUov;ing total. bc* irradietion v5th :cy3 F at  10 
r/day, a d  it was taen decided fo? the sake of pou-iible palliation to 
try orchiectomy, which has seexed on fe -hsr  observation f c r  an additiondl 
6 mcnths t o  have hzd s o m  slight palliativa e f fcc t ,  
Fatient has been foUwJed fiw 19 months” 
months after treetment he was bed-ridden f r o m  pwgress of the disease 
m d   as considered terminally ill, escapir--  r’ollovr up for a period of 
3.3. months, but in the last 2 months hzs beccriie ambulant a~zin, goes 
about alons and hes gziined 25 pounds. 
despite roentgen evidence of considerable increase in the k u l k  of 
nunemus 1arf;o pulmomry metastases of muco=epidermid carcinoma of the 

333 r a t  10 r/day given 19 months previously could in any vssy be re- 
sponsible f o r  this improveraent, and per contram, it is a matter for 
spculation as to whether his bed-ridden state, occurring f3r 8 months 
foll.oi.rin& the irradfation and causing him to be w b l e  to raturn for 11 
months, vas a late effect of the irradiation, 211 efi‘oct fron which he 
has been recovering, The only other patient followed for a cumparable 
time was the patient rrlth male breast carcfnnrna followed for 18 mDAths, 
who has contin!!ed at work 2nd -&o m y  have benefitted somewhat from an 
orchiectoq done 1 ;-ear after t o t a l  body irradiatiotl. He wdfered  no 
such bed-ridden period, &tho@ a man of 64 years of age, &fie the 
man vho became temporarily bed-ridden wzs only 33 :,.ears old, On t h i s  
slim basis it might be sumibed that the ll month y r i o d  of disability 
in case 6 was not caused by the effects of radiatiun. 
blood counts were obtalned in case 6 while the patient was confinedto 

eA%eilsiVe 
In 

In case 6 ,  t h e  
Prom about L; mnths to 17 

This improverdent has occurred 

Farotid. It seems doubtful that t he  irradiation of the entire body, 

Unfortunately no 

his home 

Hematological Observations, 

Magnosis: 
and subcuteneous metastases, Only previous irradiation ll x-ray 
treatmnts to neck 8 mnths before Heublein therapj. 

Lelanona of skin of neck, with widespread cutaneous 

Betpreen December 15, 194.2 and Jmwry u, 1943, received 

During, treatment no consistent changes were found &I his 

300 r at rate of 10 r/day, of Heubleh trcctment, 

blood count, although rather rddo inconsistent variations were 
recorded, Follovdng treatment there was recorded after 8 daw 



a drop i n  t o t a l  i;inite cel l3  t o  5,003 from a previous range of 
f r o m  6,000 t o  14,809, and a drop i n  platclets t o  138,m from a 
previous range of from 142,033 to 3 k 4 , O K k  

completion of treatment t h e  white c e l l s  d r o p y ~  ftirtf:er, to 3,900 
and 3,200; t h e  red cell count dropped t o  3051 rilUor. on the 13th 
day, t he  hesoglobb t o  68 per  cent, and t h e  plbtelets to 77,0CQ0 

26 days l a t e r  it seem probzble tkt these changes represented e 
terminal depression due t o  the  Cisease, rather than c r e su l t  of 
i r radiat ion.  I n  this  czse blood chemistry dctemiinations were 
made on serum bilirubin, serum t o t a l  czlcium, serum chlorides, 
serum cholesterol and cholesterol esters, alkElJine phosphstase, 
serum inorganic phosphorus, serum protein, blooti sugsr, and blood 
urea nitrogerL. 
re la t ion to  thc radiat ion administered. 

In  t h e  two subsequent counts, mace 12 and 1 9  days followin& 

In v i m  of t h e  fact t h s t  the  r a t i en t  d i ed  cr' h i e  disease only 

No changes were found t ha t  seaJed s i g n u i c m t  in 

Diqnosis: Teratom testis ,  with metastasis t o  lungs, Only 
previous i r rad ia t ion  ar, unknown mount 5 cind 6 months previously, 
over thc chest, a t  another hospital. 

Between December 21, 1942 and Jan- 4, 1943, received 10 
AS he was beginning r/day for  13 ,$ days of Heubleb t r ea t an t .  

tho 16th day of treatment it was obvious t ha t  hi8 netastatic 
disease was profyessing rapidly, and he was b o c o a  m d . c ,  
red  cel l  count had fallen from a pre-treatment level of 4.U 
millions t o  3024 millions; hemoglobin from 79 per cent t o  tji, per 
cent, and p l a t e l e t s  from 199,000 t o  77,600, There was some doubt 
about t h e  accuracy of the last  p la te le t  count, hoxcvcr, as it was 
so much out or line xfth one of 23,OX four days before, and one 
of 177,WO t .m  days later. 
t h e  following 23 days ranged f r o m  156,000 t o  254,W. 
post-treatment period of 23 days a f t e r  further anemia developed 
(rud cells doan t o  2.6 n i l l i on ,  hemoclobin ts 52 per cent), and 
along with a tendency t o  a laver white ce l l  count, ( t o  6,2m from 
a previous range of about 8,lW t o  9,200) t ho re  developed a lynpho- 
penia (lymphocytes f r o m  9 t o  1 per cent, contrasted wi th  a previous 
rawe from 13 t o  16 per  cent), 

The 

L:oreover, the platelets count during 
In the  
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in t h i s  cae, as t h e  patient was turned Lac![ to t h e  urology 
service because 02 his unsuitability f o r  contbuat ion of 
Ileublein t ren tmnt ,  and rms given andmgcns for 20 days and, 
soon s f tenzrd ,  l o c a l  X-ray therapy t o  t h e  chest, 
71 days after HeubLein trestnent TEN discontinued, Recropsy 
was not p m r i t t e d .  

showed no sl,snificant variations. 

Further blood count observations are believed valueless 

IIe died 

In this case, too, chenical deterchations as in Case 1, 

Diagnosis: 
left i u d l l e , ~  netastases 
and pulnonav netastases 3 . KO previous irradiation, 

Between Lzy 3 and gay 20, 1943 received 10 r/&y t o  a 
t o t a l  of 161 r, 
prorness of the disease, indicated by fever, wheezing, a d  
rapid .growth of tho ma3 in the left axill&. 
estimated then that he would not sumrive J~~DIV than one or  two 
months longer. He was kept in the h o s p i f a  until June 25, 
then was allowed t o  go home, and died at h3me July 8, 1943, 
49 days after Heublein trectment wzis discontinued, 
was not obtained. 

IJon-pigmented rrleliinona (origin undetemhed; b w  
subcutaneous and ieft mediastinal 

Treatmnt was then discontinued because of 

It m s  

Necropsy 

No consistent change i n  the  blood count appeered t o  result 
from total  body i r rad ia t ion  in t h i s  case, except a moderate 
reduction i n  the platelet count,, 'In the f i r s t  week of treat- 
ment the platelets r w e d  from 228,WCJ t o  275,030, while In  
t he  7 weeks of post-treatment observation i n  the hospital  the 
pla te le t s  rewed fmrd 179,990 to 135,000, 

Blood chemistry detamdnaticns as in Case 1, made two days 
after treatinenti stopped, compared with values for kiiy 1, two 
days before t r e z t m n t  began, showed no sil;?ificant alterations. 

Female, Age 52 

DiagnosZs: 
noma gra&II +). Previous i r radiat ion 2 years prevLously, for 
recurrence 2 m t h s  after l e f t  radical rmstectq, rmounted t o  
1750 r t o  each of 3 ports about tho  axil la,  using 230 IN X-rap, 
and 1500 r t o  each of 2 port8 on the chest m3J us-, 103 KV 
X-rays. 
count was ncrmal when she was selected far IIeubleh treatment. 

Letastat ic  breast cancer, (infiltrating duct carci- 

Patient 's  general c ondition was good and her blood 
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Betmen June 28 2nd J W  28, 1943, Si)(: received 10 r/dq 
for 33 d a p .  
found durin,q t h e  treat&ente 
a f t e r  t reataent  there i'ias a dimbution in !turnglobin and red 
cells (vzlues n and 70 per cent herro@obin, compared with a 
ranee of 73 t o  SO5 per cent; and 3,,k n i l l i on  RB2, compared 
with e range of 3 0 5  t o  5013 million), One mnth after t reat-  
ment the white cells numbered 4,090, conpnred w i t h  8 previous 
range of fm 5,G.N to lO,7oO, 
the v M t e  c e l l s  hac? returned t o  6,603, 
Heubleln treatmnt the pat ient  presented -n increase of sub- 
cutaneous metastases and w a s  still in good renercl  condition, 
so t h a t  it seemed best to refer her  back t o  the Hreask Service 
for pal l ia t ive  local X-ray therapy, 
made su'osequeflt t o  October 25, 1943 shouid be disregarded, in 
Judging t'ne effect of xhole body irr&diation, 

No consistent change i n  the  tllood count XLS 
h counts Jlkrif',l: one and two months 

However i r i  the second month 
Three rrronths a f t e r  

Themfore blood counts 

Thi8 p t i e n t  l o s t  t o  follow-up a f t e r  Govenber 30, 19430 

Case 5 J  0 m e ,  age 64 years. 

Diaposis: Carcino-ma of mle brsast,  t i l a t e r e l .  No previous 
i r r a i s t i o n ,  

Between January 10 and February 10, 19f& received 10 r/&y 
foy 30 days, The only notiible chace LE. his blood count t ha t  
seem attributable t o  radiation vas farnd in the 22 days fol-  
lowing treatment, kvhen his white c e l l  count, that had ranged 
during treatment from 4 , W  to 8,800 with no consistent trend, 
was found on February 18 and 25 and Urch 3 to  fall progressively 
t o  5,130, 3,100 and 2,700, On February 25, (15 dap after t rea t -  
m t )  the d i f f e ren t i a l  count showed only j2 per cent polynuclears, 
whereas it  had previously ranged fmrn 67 t o  75 per cent. 
chances are believod at t r ibutable  t o  the spread of cancer en 
cuirusse and d e b i l i t y  accompacyinfl cfevelo:u .ent of hone metastases 

Later 

This pat ient  rms still up and about on A u g ,  13, 1945, 2.8 
months efter comgleting BeubSoin treatment . However, blood 
counts far t h i s  project .;ere ,liscontinued one ,year after 
Heublein treatment,, because a: tha t  tifie his case tnres turned 
back t o  the Breast Service for orchiec toq  in hopes of p!b 
l iat ion of the advancing cancero 

I I 1 4 1 9 2  
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Diagnosis: Luco-epidermoid carcinoma of Farotid, widespread 
bilaberal ptd.mnary Imtastases, 140 previous' irradiation in 
8 gears, Between January 19 and February 18, 1944, received 
LO r/day f o r  30 days. 

No consistent change was noted in th is  patient's blood 
coutits either during treatment or in the 7 ffionths following 
trea*ment tkt he was able to return for  exam^ ' -Lion. 
five weeks following treatment he gained 10 pounds, 
until nearly six mnths after treatmsnt d i d  it becone obvious 
that he was losirig ground, in h i s  eeneral condition, although 
his blood count rnmained essentially unchanged, It would 
appear mst likely that t h e  deterioration in his health ii t 
that t h e ,  and his subsequent bedridden state that lzstcd f r o m  
the 8th to the 17th month after treatment, a5 previously 
discussed, vias cawed by the disease, rather t&n by the treat- 
mt, although it nuat be adrdtted that this is a matter of 
opinion, 

In 
i b t  

Diagnosis: 
nodes, ribs and cervical spine; prbary site undetermined. 
Previous irradiation: 9 treatants  t o  right side of neck and 
1 to  l e f t  a f l a  about 3 months previously, Factors unknown. 
Betkeen April  24 and my Ut 194+, received 15 r/day for 20 

Metastatic adenocarcinoma in lungs, supraclavicular 

days. 

Totvards the end of the period of treatnrmt and for 6 weeks 
afterward there mas a trend towards a decrcased l eve l  of herno- 
globin, red cells znd white cells, 
Wide extent of his metastatic cancer it is  quite possible and 
perhaps mow probable that  these blood changes were caused by 
the disease, rather than by the treaknsnt, 

HOWBVCC, considering the 
. 

After 6 weeks following treatment he i a s  not seen acain 
8t Cemoriill Hospital. Iie v a s  zdrdtted to a terminal h&itUtfOn 
on July 12, 19U0 

Diamosis: 
(primary in s i p i d ? )  No previous irradiation, 

Ketastatic adenocarcinoma of supraclavicular nodes 



Batmen Auopust 8 arid 29, 1944, received 15 r/&y for 
days. 
or followin& the  treatnlent.that nlght not be at t r ibutod e i the r  
t o  the  disease o r  t o  technical errorso 
:'Ierc rcportcd. ) 

No consistent chawe was rvtcd in his blood counts du- 

(&thor .;id0 variations 

The patient ~ m s  follovmd until A p r i l  le ,  1945, a l i t t l e  
over 7 mnths  efter h i s  t r ca tmnt .  
teri:jnal ins t i tu t ion ,  

.* C J ~ S  t;ien admitted to a 

10 

2, 

30 

4.0 

5,  

6, 
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Eight p a t i e i t s  h a v w  advaxxed n e t t s t e t i c  cmcer vere exposed t o  
hshvily f i l t e r e d  180 ILV X-rays in the Iieublein U n i t  at howly 
in t ens i t i e s  of 0,85 r tr l"65 r and daily doses of 10 r 01- 15 r 
u:r, t o  the pmjccted t o t a l  dose of 3iC r dslivered 
o r  39 days. 

Thz prcjected t o t a l  dose, 300 r, vas at ta ined in 6 c8ses0 
cases (cases 2 and 3) i n  vkich the total desired dose was not 
attab-ed, tke tresttaent was discontinued a t  1% r and 161 r, 
respectively, became of progress of the disease, and the  disease 
caused death in 71 and 43 days, respectivoly, Lftermrds, 

either 23 

In 2 

The protected r n i n i m k  o+" 6 months of follow-u? e d m t i o n ,  
clinical and har?tolo&xil, subsequent t o  exposure t o  t o t a l  body 
i r rad ia t ion  MS attained i n  3 of the 8 cases (cases 5, 6, 8J0 
cases l5 4, a d  7, while t h e  t o t a l  projected dose, 300 r, was 
administeered, the progress of the cancer caused than t o  be lost 
t o  rcutine follow-up i n  fron 1 t o  4 months, 

In 

In no cme rifd there occur my deterioration i n  the bloodcount 
tha t  nfght not reasontibbj be ascribed t o  the pr0:;ress or  conpli- 
cations of the malignat ntoplesm, 

Xn the 3 cases follorred for  loneer than 6 months (7; t o  19 months) 
there v i a  no deterioration i n  genercl health not reasonably 
ent i re ly  a t t r i bu tab le  t o  the progress of the &sease. 

In 1 case (czse 6 ) *  t he  one followed f o r  19 months, B remarkable 
h p m e m t  took place in t h e  17th mnth  after treatment, 
impmvenient is not credited t o  the t r e a t a m t ,  

The 

In no instance was there observed any suggastion of stimulation of 
growth tf neoplasm by the  wl-xle body expos*x-e to radiation, 



Comparison d t h  Previous ikperience (1931-1933, snd 1935 t o  1942) ivith 
a&i.nistration of whole body roentgen therapy in the kcublein U n i t  in 
which doses of from 5 t o  450 r had been used agrecs e s s e n t i u y  Lvith 
the ?resent findings, although in the  lymphomas and leukedas unfavorable 
clinical and hematological effects have been observed i n  some instanceso 

Conclusions, 

In 8 (3238s of zctv:.nced raetzstatic malignant neoplasm of l-iwrds 
exp0str.o of t he  efitfrc body tc 183 KV heavily filtmed. x-rays a t  an in- 
t ens i ty  of 13 r/day (0085 r/hr) o r  15 r/day (1,65 P/lw), f o r  total doses 
of 159 r a d  161 r in 2 cases, and 300 r in 6 case2, was not folloired 
by C i i n i c a l  m henatologicd effects ascriba3le t o  the radiation, either 
durinc o r  wi ih i i  B mnth after cessztion of exposure. 

In j cases fol loiml f-wm 4 to 19 months after e,qsure there yns, 
likewise, no deterioration i n  b h o d  count or  c l h d c d .  state that could 
not reasonably be ascribed en t i r e ly  t o  the progress of the neoplastic 
disease, 

1% 8eims proper t o  conclude, therefore, on t h e  basis of these few 
cases, t h a t  since individcals so seriously ill c2 cancer could xithstand 
up t o  303 r of t o t a l  body 180 ET h a v i l y  f i l t e r e d  romt&en e.xpoSwe, 
zdadnfstered in 8 period of from 23 t o  30 days, ai.:h no appearance of 
subsequent ill effects other than those apparwtly c.:ased by the  progress 
of the  disease, such doses cf rzdiation should be :Jell tolerated by 
healthy persons, 



Date Hb ii :'J Poly Eo Bas0 Lono Ly 'List Plat Hetic I L e m t  
(1,003) 

19k3 

1-4 

1-6 

1-8 

1-ll 

1-13 

1-20 

1-26 

2-2 

189 

l42 

224 

138 

u-7 

77 

27 



Age 25 Teretom tes t i s ,  metestasos to lungs. 

Date 

1942 

12-21 

12-22 

12-24 

i2-28 

12-31 

1943 

1-4 

1-6 

1-9 

1-11 

1-26 

2-27 

3-u. 

Hb 

79 

79 

78 

74 

75 

64 
62 

60 

5s 

52 
62 

57 

F, I; Poly Eo Bas0 

4014 ? e 0 5  85 

4,02 8,3 81 1 

3,61 9,2 83 2 

?$7 9.0 87 

3,+7 15"O €39 

3*24 8,l 85 

3u16 8,O 90 1 

3.U 7 u 2  91 1 

2088 702 a8 1 

2.60 602 97 

3eO2 7035 91 

2.97 6,1 95 

Lono Ly List 

1 7 8  

2 16 

2 13 

1 l - 2  

1 10 

15 

1 8  

1 7  

2 9  

2 1  

1 8  

5 

7706 26 

177 

Is8 

179 

156 

254 



4-13 

5 1  

5-4 

5-7 

FU 

5-17 

5-20 

5-24 

5-27 

6-1 

6-3 

229 

228 

275 

u$ 

179 

178 

160 

l4.4 

157 

6-7 63 3018 132 79 1 5 1 5  153 

6-U 61 3J-4 U04 75 3 1 21 

6-14 63 3e.U 1900 75 7 4 1 4  163 

15-24 61 3 J 4  ' 2 L 2  70 8 4 16 173 

6-17 61 3007 L O  88 1 1 1  135 



35 

Is25 87 ka43 l l , 8  76 1 



s!!!!!E 
Case 5* Age 64 Carcinoma male b r e a t ,  bilateral 

Date 
19U 

1-I3 

14.4 

1-3.8 

1-22 

1-25 

1-28 

2-1 

2-5 

2-8 

2-18 

2-25 

3-3 

3-10 

3-17 

3-31 

4-u 

5-5 

5-26 

6-22 

8-9 

9-22 

10-6 

10-20 

Hb 

80 

8S 

76 

81 

88 

90 

87 

88 

89 

88 

75 

89 

88 

84 

81 

83 

81 

78 

80 

92 

63 

65 

65 

R c' Poly Eo Bas0 

73 

72 

73 

76 
68 

75 

70 

72 

67 

68 

52 

69 

62 

73 

7 k  

78 

62 

68 

50 

66 

2 

4 

1 

1 1 

1 

1 

5 

1 1 

1 

2 

1 

2 

2 

2 

b n o  

IJ. 

2 

8 

8 

13 

7 

3 

13 

10 

8 

u 

5 

6 

9 

8 

4 

6 

4 

4 

2 

u 169 

25 

1 c  -d 

15 

16 

1 '? 

26 

10 

136 

105 

134 

U O  

1 2 5  

157 

123 

19 105 
Henat ocrit 

23 27,8 106 0" 2 

37 120 

u5 
26 U O  

4 ?O 

17 

16 

134 

131 

208 

16 192 

32 few 

28 lllc 

46 

30 

(Continued on next page) 



1945 
42 

8 1 8  

* Orchiectorrg' on Feb, 8, 1F45Y Case abandoned fo r  fcrther counts, 



Date 
1943 
12-u. 
1 9 U  
1-20 

1-22 

1-25 

1-28 

2-1 

2-5 

2-8 

2-xi. 

2-15 

2-18 

2-25 

;--3 

3-10 

3-17 

3-24 

r,-14 

5 - 5  

!526 

6-23 

6-4 

9-15 

Hb 

98 

88 

86 

93 

92 

95 

95 

90 

93 

rn 
8 9  

rn 
ar, 
87 

80 

78 

88 

8t 

80 

a9 

87 

R 

5"9 

4.J4 

402 

404 

I t a  5 

445 

4.4 

40 5 

49 5 

40 4 

4.4 

404 

4" 3 

k*3 

4* 0 

3 e 7  

4.4 

454 

30 9 

Age 33. Pulmonary metastases of inuco-epidermoid carcinom 
of parotid, 

l'f Poly 

71 

61+ 

61 

66 

74 

65 

82 

79 

73 

66 

73 
62 

47 
61 

65 

65 

70 

69 

67 

79 

3 

6 

7 

3 

2 

1 

rc 
2 

2 

2 

1 

r, 
1 

1 

3 

f20 %so Lono Ly Yisc. P l a t  Retic 
(1,W 

25 203 1 
- r  6 L- r 

7 25 

10 21 

281 

in 
150 

8 16 198 

20 162 

110 
13 

I 0 7 

u e 
i& L1 

9 22 

7 19 

4 30 

I23 

168 

150 

39 104 

6 33 147 

5 30 

13 

121 

- 1  2u 1. n ,..+ 

patient almost bed-ridden, 

Reported bed-ridden, , 
25 1 401 794 n 3  

246 

157 

152 



18, 

Case 7 v  Age 46 LLetastotic adenoczrchom lungs, supraclavicular nodes 
and cervical s?ine, Primzry unknown, Tip of splean 
palpable 

Dzte Hb ,9 l'i Poly Eo Baso Lono Ly GSC, Plzt Retic 
1943 (1,oW 

1944 

4-13 106 503 703 32 6 4 2  

k - a  

&-24 

4-26 

4-28 

5-1 

5-3 

5-5 

5-8 

510 

5-12 

5-22 

5-29 

6-12 

6-26 

7-u 

8.8 

8 4 A  Oo2 

u60 80 4.2 be4 74 5 6 15 

83 k.2 U e 2  63 3 7 2  

80 4.2 162 80 6 6 8 

82 40% 9.6 90 2 6: 

84 4.3 1002 81 2 4 1 3  

80 4 A  8,7 78 2 2 18 

81 L O  8.1 86 2 2 10 

62 3*1 8,2 86 4 10 

83 4.2 702 85 2 3 7 

80 4.1 8-2 84 4 2 10 

78 3d3 6.8 92 2 6 

78 3 e 8  8.4 79 7 3 . 4  

70 3,6 5& 56 10 34 

75 308 504 68 h z  

u e ? S  4 e k 2  8v4 76 2 20 

40U 7.25 78 2 20 

Transfusion j00 cc RBC in corn syrup (date not stzted, about 8-14-44?} 

12.5~: 4.63 

1104~ 4.35 Xoderate spelnomegaly 

Up t o  3-30-45 no further reports,  

normal 

norm1 

normal 

105 

124 

121 

101 

187 

184 

I B 8 9 2 0 3  



Case 8 ,  Age 5 1  Carcinoma (of sigmoid?) L.etastatic zdenocarcinoma in 
supraclavicular nodes. 

Date 
1944 

7-3 

,e-7 

8-9 

3-12 

8-11 

F3-16 

6-19 

3-21 

9-24 

8-26 

8-28 

G 
9-20 

11-12 

12-1 5 

1945 

1-32 

1-26 

2-23 

4-6 

Hb 

90 

75 

80 

75 

80 

14 

77 

63 

77 

80 

83 

78 

73 

78 

67 

80 

85 

ar, 
69 

iiRC ',iBC Poly Eo Bas0 Xono Ly :Ysc. Plat Retic 
(1,om 

68 32 a5 

66 4 30 I28 

3 33 ua 

2 29 n a r d  69 

64 

72 6 22 decreased 

70 4 26 

70 10 20 

84 8 8 

?O 10 20 

4, u 

78 32 10 

. _ _  __-- - 80 

80 6 U  

78 16 6 

62 2 8 2E 

81 19 

179 

decreased 

9 4 A  

218 

13L 8 

31 

3c 

6 25 

3 u  

286 

96 

263 

109 
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