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In t roduc t ion  : 

This  r epor t  w i l l  be d iv ided  i n t o  f o u r  s e c t i o n s :  I- Hematology and 

c l i n i c a l  f ind ings ,  11- Lipoprote in  s t u d i e s ,  111- E l e c t r o l y t e  arid metabol ic  

s t u d i e s ,  IV- Futu re  p l ans ,  

S e l e c t i o n  - of Pat ients  

A l l  p a t i e n t s  g iven  t o t a l  body i r r a d i a t i o n  had disseminated cancer;  

however, t h e  c r i t e r i a  for t h e  s e l e c t i o n  of s u i t a b l e  cases  were seve re  so 

t h a t  t h e  p a t i e n t s  were as nea r  as p o s s i b l e  t o  t h e  phys io log ica l  norm. A 

d e r a i l e d  l i s t  of t hese  c r i te r ia  was included i n  l a s t  y e a r ' s  r e p o r t .  

Method of I r r a d i a t i o n  

A l l  e x t e r n a l  i r r a d i a t i o n s  were accomplished w i t h  t h e  1 Mevp G . E .  

Resonant g e n e r a t o r  us ing  exposure p o r t s :  upper and lower ha lves  of t h e  

body, a n t e r i o r  and p o s t e r i o r .  The upper and lower f i e l d s  were sepa ra t ed  

by 5 cm. t o  compensate for t h e  penumbra and t h e  divergence of t h e  beam. 

This  r e s u l t s  in a f a i r l y  uniform dose throughout t h e  body. A l l  doses are ' 

expressed as air doses, measured a t  t h e  mid-plane of the body. 

p lane  was 290-300 cm from t h e  x- ray  t a r g e t .  

The mid- 

The dose ra te  was 5-6 r/rnin. 

In c o l l a b o r a t i o n  wi th  Drs. Bond, Cronkhite,  and Robertson a t  

t h e  Brookhaven Nat ional  Laboratory,  one p a t i e n t  was g iven  18 m c  of Na24 

by mouth f o r  an  es t imated  mid-plane body dose of 50 r. 

I. Hematological d a t a  and case  r e p o r t s  - - - -  

Hematological da t a  on a l l  p a t i e n t s  are presented  i n  Table  I and 

F igures  1-13. 

- Case Reports  

P a t i e n t  M. W. rece ived  18 mc of Na24 f o r  a c a l c u l a t e d  mid-plane 

dose of 50 r. This 50 year  o l d  whi te  female had had 3 cancer  of t h e  base 

of t h e  tongue wi th  no evidence of r e s i d u a l  disease.  and also had a carcinoma 
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of rhe  esophagus wi th  reg iona l  metastases. 

blood counts  were v i t h i n  normal l i m i t s .  

t o t a l  body i r r a d i a t i o n .  

225,000 and showed very l i t t l e  change u n t i l  t h e  20th  day p o s t - i r r a d i a t i o n  

when they  began t o  f a l l ,  reaching 8 minimum on t h e  27th day p o s t - i r r a d i -  

a t i o n  when t h e  count vas 116,000. By t h e  30th day p o s t - i r r a d i a t i o n  t h e  

p l a t e l e t  count had r i s e n  t o  177,000 and t h e  p a t i e n t  was discharged from 

t h e  Brookhaven h o s p i t a l ,  

what 10V7er and probably r e s u l t  from d i f f e r e n c e s  i n  techniques  of count ing.  

By t h e  163th  day p o s t - i r r a d i a t i o n ,  t h e  p l a t e l e t  count had r e tu rned  t o  

222,000. No pronounced leukopenia  vas observed. There was a s l i g h t  

anemia of 10.0 gms of Hgb around t h e  40th  day ( con t ro l  13.0 gms) wi th  a 

gradual  i nc rease  t o  11.4 gm % on t h e  141s t  day. IIemcltological d a t a  are 

summarized i n  Table  I, The p a t i e n t  showed no adverse  e f f e c t s  from t h e  

procedure,  

There was no c l i n i c a l  evidence of b leeding ,  It i s  a n t i c i p a t e d  t h a t  t h e  

p a t i e n t  w i l l  be g iven  a second course  of r a d i a t i o n  i n  t h e  nea r  fu tu re .  

She vas admi t ted  t o  Brookhaven Nat ional  Laboratory Hospi ta l  on October 

21, 1957 and is having b a s e l i n e  s t u d i e s  performed i n  p repa ra t ion  of a 

second course  of t o t a l  body i r r a d i a t i o n .  

L ive r  func t ion  s t u d i e s  and 

No symptoms r e s u l t e d  from t h e  

P r e - i r r a d i a t i o n  p l a t e l e t  counts  averaged about 

Subsequent counts  i n  t h e  l a b o r a t o r y  were some- 

There has  been 1 i t t l e  advance i n  her n e o p l a s t i c  process ,  

P a t i e n t  H.S. had a primary carcinoma of t h e  c e r v i x  wi th  pulmonary 

and p l e u r a l  metastases. P r i o r  t o  t o t a l  body i r r a d i a t i o n  wi th  150 r i n  

a i r  a t  t h e  mid-plane wi th  1 Fkvp x-rays,  l i v e r  f u n c t i o n  s t u d i e s  and 

blood counts  were w i t h i n  normal l i m i t s .  

vias about 11.3 x 10 /cu.  mm. and i t  f e l l  s t e a d i l y  u n t i l  t h e  34th day 

The c o n t r o l  wltite blood count 
3 
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3 when it  reached a minimuu of 3 . 3  x 10 /cu. mm. Proin t h i s  time on it 

r o s e  slowly t o  7.0 x 10 /cu. m., but i t  never  r e tu rned  t o  c o n t r o l  va lue  

By t h e  t h i r d  day, t h e  lymphocytes f e l l  t o  about one-half of t h e  c o n t r o l  

3 

va lue .  

3.5 x 10 /cu.  mm. u n t i l  about t h e  1 4 t h  day when they began t o  drop, 

reaching a minimum of ,435 >E 10 /cu ,  mm. oti the 27th  day. By t h e  59th  
5 day they  had r e t u r n e d  t o  2.64 x 10  /cu. m, There vas evidence of 

F l a t e l e t  counts showed l i t t l e  change from t h e  c o n t r o l  va lues  of 
5 

5 

c l i n i c a l  b leeding  i n  t h e  form of pe t ech iae  and ecchyaiosis between t h e  

25 th  and 30th  day. The p a t i e n t  had some t r a n s i t o r y  nausea f o l l o w i q  

i r r a d i a t i o n  but no vomiting o r  d i ah r rea .  Graphs of the hematological 

response are  a t t a c h e d  as f i g u r e s  10 t o  13. The p l e u r a l  and pulmonary 

metastases became a s e r i o u s  problem about 40 days pos t  t o t a l  body 

i r r a d i a t i o n .  It was necessary  t o  i n i t i a t e  p a l l i a t i v e  rad io therapy  t o  

t h e  l e f t  c h e s t  a t  t h i s  t i m e .  She r ece ived  1315 s TD t o  l e f t  ches t  i n  

1 4  days. 

P a t i e n t  L.G. had a malignant melanoma of t h e  l e f t  l e g  wi th  wide- 

sp read  metastases i n  t h a t  ex t r emi ty  only.  She r ece ived  150 r i n  a i r  t o  

t h e  mid-plane of t h e  body d e l i v e r e d  by t h e  1 Mevp x-ray machine. She 

experienced no nausea, vomiting o r  d i a h r r e a .  The hematological resporise 

followed t h e  same p a t t e r n  as t h a t  of the p rev ious ly  r epor t ed  cases .  

p l a t e l e t  count was 2.57 x 10 / cu .  nun. p r i o r  t o  i r r a d i a t i o n  and began 

t o  f a l l  about t h e  1 2 t h  day p o s t - i r r a d i a t i o n  when i t  was 2 .3  x 10 /cu.  mi 

5 and i t  reached a minimum of 0.2C x 10 /cu. mm. on t h e  23th day. 
5 

inc reased  s t e a d i l y  from t h i s  po in t  on, reaching 3 x 10 /cu.  mm. on t h e  

The 
5 

5 

It 

5Gth day. Granulocyte counts p a r a l l e l e d  t h e  t o t a l  white count and t h e  

lymphocytes showed t h e  usual prompt drop t o  about one-half  of t h e  

c o n t r o l  v a l u e  w i t h  a slow and incomplete recovery. 

i n  t h e  aktached graphs, f i g u r e s  1 to 5. 

D e t a i l s  are  shown 

Washington National Record Center 
Oflice o f  the Army Surgeon General 
Record Group 112 
Accession #: bZA is83 
Box #: I (o 5 

Y 



-4-  

One p a t i e n t  (C.H. p rev ious ly  r epor t ed  as K . H . )  deserves  special  

She had a primary carcinoma of t h e  stonlnch which w a s  no t  a t t e n t i o n .  

r e s e c t a b l e  as proven by explora tory  laparotomy. On December 19, 1955 

s h e  rece ived  150 r t o t a l  body i r r a d i a t i o n .  Radia t ion  t rea tment  of t h e  

primary l e s i o n  tias s t a r t e d  on February 7, 1956 wi th  t h e  c o b a l t  GO appara- 

t u s .  She rece ived  a tumor dose of 5000 r i n  5 weeks. The p a t i e n t  d i d  

extremely well u n t i l  June 5, 1957 when p e l v i c  metastases were found. 

p a t i e n t  had minimal symptoins from t h e s e  l e s i o n s  and was i n  e x c e l l e n t  

gene ra l  h e a l t h .  On J u l y  1, 1957 she rece ived  a second course  of t o t a l  

body i r r a d i a t i o n  up t o  a dose of 75 r i n  a i r .  

body i r r a d i a t i o n ,  therapy was s t a r t e d  t o  t h e  p e l v i s .  She rece ived  4400 

r t i s s u e  dose i n  32 days. This  t rea tment  was completed on September 

20, 1957. 

cal f i n d i n z s  fol lowing t h e  second course  of t o t a l  body i r r a d i a t i o n .  

The hematologic changes of t h e  p r i o r c o u r s e  of t o t a l  body i r r a d i a t i o n  

are  a l s o  shown i n  t h e s e  f i g u r e s .  

The 

Forty-one days pos t  t o t a l  

The a t t a c h e d  graphs f i g u r e s  G t o  9 summarize t h e  hematologi- 

It i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  response t o  75 r as a second 

course  of r a d i a t i o n  r e s u l t e d  i n  an  i n i t i a l  drop i n  t h e  IIBC which, 

however, vas not  as profound nor  as prolonged as wi th  t h e  i n i t i a l  

t o t a l  body i r r a d i a t i o n  of 150 r. 

have seen  between t h e  20th  and 35th day wi th  150 r d id  not  occur 

wi th  t h c  second course  of i r r a d i a t i o n .  

count f e l l  as r a p i d l y  and s t e e p l y  wi th  t h e  second i r r a d i a t i o n  and it 

appeared t o  remain depressed f o r  t h e  e n t i r e  100 days observa t ion .  

The p l a t e l e t  depression vhich  we 

However, t h e  lymphocyte 
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There was no evidence of bleeding a t  any time and bleeding and c l o t t i n g  

t ime remained w i t h i n  normal l imits.  

f i r s t  t o t a l  body i r r a d i a t i o n  was repor t ed  as r a t h e r  hypoce l lu l a r  and 

appeared t o  be d i l u t e d  wi th  pe r iphe ra l  blood, 

were seen  appeared "normaltf and p r i o r  t o  t h e  second course,  t h e  r e p o r t  

s t a t e d :  

it is adequate ly  c e l l u l a r  with a l l  c e l l  elements represented,  wi th  

inc reased  numbers of c e l l s  of t h e  e r y t h r o i d  series," 

Bone marrow a s p i r a t i o n  be fo re  t h e  

What marrow elements 

Ilmarrow appears  f a t t y  and hypop las t i c  i n  some a reas ,  i n  o t h e r s  

S ince  i n s t i t u t i o n  of p e l v i c  i r r a d i a t i o n  t h e r e  has  been a progres-  

s i v e  anemia and thrombocytopenia. 

t o  t h e  h o s p i t a l  f o r  i n v e s t i g a t i o n  of poee ib l e  s i tes  of bleeding,  and t o  

e v a l u a t e  t h e  s t a t u s  of t h e  bone marrotr. 

This  p a t i e n t  has  been re-admitted 

11. Lipopro te in  s t u d i e s  

L ipopro te in  s t u d i e o  as p rev ious ly  deocribed were c a r r i e d  out  on 

one p a t i e n t  (L.G.). A t  t h e  time of  t h e  maximum thrombocytopenia t h e r e  

was a marked i n c r e a s e  (+) i n  t h e  amount of c l e a r i n g  f a c t o r .  This  

p e r s i s t e d ,  even a f t e r  t h e  p l a t e l e t  count had r isen above 200,000. A t  

t h e  time of t h e  g r e a t e s t  thrombocytopenia t h e r e  were pe t ech iae .  

obse rva t ion  was c o n s i s t e n t  with e a r l i e r  ones, v iz .  t h a t  t h e r e  ha8 been 

This  

a n  inc rease  i n  c l e a r i n g  f a c t o r  i n  a l l  p a t i e n t s  t h a t  showed c l i n i c a l  

evidence of b leeding .  P a t i e n t s  who have not had c l in ica l  evidence of 

b leeding  have shown no i n c r e a s e  i n  c l e a r i n g  f a c t o r ;  however they  have 
. 

had s e v e r e  thrombocytopenias. 

S h i f t s  of emphasis in t h e  l i p o p r o t e i n  r e sea rch  program w i t h i n  t h e  

I n s t i t u t e  have r e s u l t e d  i n  t h e  d i econ t inua t ion  of  t h i s  f a c e t  of t h e  

i n v e s t i g a t i o n .  The p ro fes s iona l  personnel  and equipment formerly a v a i l a b l e  

t o  t h i s  phase o f  o u r  p r o j e c t  a re  now being f u l l y  u t i l i z e d  i n  o t h e r  s t u d i e s .  
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111. E l e c t r o l y t e  s t u d i e s  

The common e l e c t r o l y t e  abnorma l i t i e s  occur r ing  a f t e r  i r r a d i a t i o n  

have been ou t l ined ,  and a p p r o p r i a t e  t h e r a p i e s  have been e s t a b l i s h e d  (1). 

These are potassium d e p l e t i o n  a l k a l o s i s  from inan i t ion ,  hypochloremic 

a l k a l o s i s  from vomiting, and hyperchloremfc acidoRis  from d ia r rhea .  

a d d i t i o n  t o  t hese ,  adrena l  i n su f f i c i ency ,  ammonia t o x i c i t y ,  and hyperka- 

I n  

lemia may be seen  on occasion.  

Potassium spaces  have been s t u d i e d  pre-  and p o s t - i r r a d i a t i o n .  Such 

d a t a  are being analyzed by an analogue cornputor t o  see i f  t h e r e  i s  any 

d i f f e r e n c e  i n  t h e  va r ious  body compartments into which potassium goes. 

Pre l iminary  d a t a  suggest  t h a t  t h e r e  m y  be d i f f e r e n c e s  i n  t h e  very  

e a r l y  p o r t i o n  of t h e  f a l l - o f f  curve.  

The CNS dea th  modal i ty  i n  dogs has  been s t u d i e d  from t h e  physio- 

l o g i c a l  po in t  of view. 

of t h i s  syndrome i s  a s s o c i a t e d  wi th  a r e s p i r a t o r y  a l k a l o s i s  (2) .  

It has been shown t h a t  the convuls ive  phase 

Th i s  work is  being cont inued ,  Pa tho log ica l  examination of t h e  i r r a d i a t e d  

b r a i n s  is being done i n  c o l l a b o r a t i o n  wi th  t h e  Pathology Department of 

Cornel1 Un ive r s i ty  Medical Col lege.  

I V .  Fu tu re  p l a n s  

Careful  and d e t a i l e d  dosimetry w i l l  be done u t i l i z i n g  t o t a l  body 

phantoms. These w i l l  be des igned ,  t o  measure i n t e g r a l  dose by means of 

chemical d e t e c t o r s .  A phantom has been designed which con ta ins  a 

complete ske le ton .  This  will p e n n i t  measurement of dose a t  any poin t  

t h a t  is cons idered  t o  be of b i o l o g i c a l  importance.  

Hematological s t u d i e s  will be continued, and a d d i t i o n a l  work w i l l  

be done on enzymes a s s o c i a t e d  wi th  t h e  c l o t t i n g  mechanism. 
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Potassium spaces  w i l l  be s t u d i e d  pre-  and pos t  - i r r a d i a t  ion  wi th  

p a r t i c u l a r  emphasis on t h e  i m e d i a t e  f a l l - o f f  curve.  Glucose t o l e r a n c e  

curves w i l l  a l s o  be determined. F u r t h e r  work is  a n t i c i p a t e d  on 

mechanisms of t h e  cupe r - l e tha l  dea th  i n  dogs. 

Some p a t i e n t s  will rece ive  t o t a l  body i r r a d i a t i o n  by means of 

i n t e r n a l  i so topes  t o  s e e  i f  t h e r e  i s  any d i f f e r e n c e  i n  response t o  a 

more p r o t r a c t e d  exposure. It is hoped t h a t  more p a t i e n t s  can  be given  

two courses  of t o t a l  body i r r a d i a t i o n  t o  see i f  t h e r e  is a d i f f e r e n c e  

i n  response t o  t h e  second exposure,  

42 Tota l  exchangeable potassium and t h e  rates of exchange of I< 

wi th  t h e  v a r i o u s  compartments of t h e  body f l u i d s  w i l l  be s t u d i e d  pre-  

and p o s t - i r r a d i a t  ion  wi th  p a r t i c u l a r  emphasis on t h e  e a r l y  sezments of 

t h e  plasma pa le -o f f  curve.  Ca lcu la t ions  of t o t a l  g lucose  increment 

and t h e  g lucose  disappearance cons tan t  from I . V .  g lucose  t o l e r a n c e s  

curves  pre-  and p o s t - i r r a i i a t i o n  w i l l  a l s o  be determined. It is 

a n t i c i p a t e d  t h a t  u r ina ry  me tabo l i t e  e x c r e t i o n  p a t t e r n s  w i l l  be followed 

i n  t h e  next  p a t i e n t s  rece iv ing  t o t a l  body i r r a d i a t i o n .  F u r t h e r  vork 

is  planned on t h e  mechanism of t h e  s u p e r - l e t h a l  dea th  i n  dogs. 
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Table I 

PATIENT l4.V. : HEMATOLOGICAL DATA, PRE- AND POST-IPJADIATION 

Hemoglobin 
RBC (1,000,000) 
WBC (1,000) 

Polynuclear  

Eosinophile8 
Basophiles 
Monocytes 
Lymphocytes 
Hematocrit 
P l a t  e l  e t  s (1,000) 

fil. 
uon- 
f i l .  

- 

Days, Tre- and P o s t - I r r a d i a t  ion 

-15 -12 .- 9 -5 3 12 - 
13 .0  

4 .1  5.4 4.9 8.8 4.7 5.2 3.9 6.9 
61 

6 

5 
20 
3s .3  35.5 34.8 35.5 37.2 
253.0 212.5 227.5 250.0 ' 2 6 1 . 3  

34.3 36.2 35..0 35,O 
296.3 225.0 332.5 252.5 

- Days 16 - 33 (cont inued)  

Days, Post-Irradiation )I 

16 20 23 26 27 23 29 30 33 

Hemoglobin 
RBC (1,000,000) 
tIBC (1,000) 

f i l ,  
Po lynuclear  - 

non- 
fil. 

Eosinophil  es 
Basophiles 
lfonocyt es 
Lymphocytes 
Hematocrit 
P l a t  e l  e t  EI (1,000) 

6.0 5.4 4 . 0  4.9 
6C 

4 
5 
2 

11 
10 
35.5 32.G 37.0 36.0 

225.0 231.2 130.0 1213.8 116.3 142.5 147 

10.9 
3 . 7  
4.7 

72 

8 
6 
1 
4 
9 

3 4 . 4  
5 177.5 125.8 

(Continued on next page) 
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Table  I 
(Cont inued) 

PATIENT M . W . :  HEMATOLOGICAL DATA, PRE- AND POST-IRMDIATION 

Days, Post- I r radiat  ion 

36 40 43 47 54 57 61 7 1  

Hemoglobin 
RBC (1 , 000,000) 

fil, 
WBC (1,000) 

-- 
Polynuclear  

non- 
f i l .  

Eoisnophil  es 
Ba soph il e s  
Mono cy t es 
Lymphocytes 
Hematocrit 
P l a t  e l  e t s  (1,000) 

10 .2  9 .9  10.15 10 .6  10.8 10.11 LO.9 10.8 
3 . 5  3.3 3 . 3  3 . 1  3 . 8  3.6 3.6 3.6 
4 .7  4 .4  3 . 1  2.9 3 . 4  4 . 3  4 . 5  4 . 0  J " 

7 7  67 77 77 79 81 80 

5 2 2 3 2 2 3 
1 2 1 1 1 3 
1 1 1 
G 3 3 5 6 0 1 

10 20 16 14 13 8 7 

123.0 125.4 124.0 133.0 126.0 133.2 14E.0 
, ,  

Days 8.5 - 169 (cont inued)  

Hemog 1 ob i n  
RBC (1,000,000) 
\JBC (1,000) 

f i l  
Polynuclear  - 

nor.- 
f i l .  

Eos inopliil es 
Ba s oph il es 
1.10 no cy t e s 
Lyinphocytes 
Hernat o c r  it 
P l a t e 1  e t s  (1,000) 

Days, rost- I r r a d i a t i o n  

85 99 127 141 169 

11.2 11.1 11.3 11.4 10.9 
3 .7  3.7 3.G 3.5 3.7 
4.5 5 . 0  4 . 3  4 . 2  6 . 3  

5 4  52 a 1  76 78 

1 2 3 5 4 
3 2 1 1 2 

2 
2 4 6 8 7 

10 10 7 10 8 

140.4 162.3 167.2 136.0 222.0 
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L G MALIGNANT MELANOMA LEF r LEG 

150r [air dose) 

- 

t .  .. 
uj’ f t  

13- 

HEMOGLOBIN 

gms% I I - 

10- 

9 

f 
L.G.  MALIGNANT MELANOMA LEFT LEG 

\ 

0 )  I I I 1 I I I I I I I I I I I 1 I I 
-12 -8 -4  0 4 8 I2 16 20 24 28 32 36 40 44 48 52 56 

DAYS POST IRRADIATION 
1 I I I 1 I I I I 1 
I 0 I 2 3 4 5 6 7 8 

WEEKS POST IRRADIATION 
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I L 

3 
I L G MALIGNANT MELANOMA LEFT LEG 

150r (air dose) 

a 1o2/mrn3 

ABSOLUTEMONOCYTES 

4 -  

2 -  

0 -  

7r 

o }  1 1 I I I I I I I 1 1 I 1  I 1 I 1 
-12 -8 -4 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 

1 I I 1 1 I I I I I 
-I 0 I 2 3 4 5 6 7 8 

DAYS POST IRRADIATION 

WEEKS POST IRRADIATION 

L G MALIGNANT MELANOMA LEFT LEG 

150r (air dose) 

ABSOLUTE EOSINOPHILS 

I 

0.4 t I 
0 I I I I 

I I I I I I I I I I I I I 
-12 -8 -4 0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 

DAYS POST IRRADIATION 
I I I I I I I 1 I I 

-I 0 I 2 3 4 5 6 7 8 
WEEKS POST IRRADIATION 
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L G MALIGNANT MELANOMA LEFTLEG 

150r (oirdose) 
! 

I 
+---- 
-12 - a  - 4  

... 

1 I I I I I I I I 1 I I I 

4 8 12 16 20 24 28 32 36 4 0  4 4  48 52 56 
I 

I I I I I I I I I I 

DAYS POST IRRADIATION 

- I  0 I 2 3 4 5 6 7 8 
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C.H. CA OF STOMACH 

Twnor dose 4401 r 
rELETS 

I I 

x I 05/mm3 

C.H, CA 

TOTAL BODY 
r 75 r TOTAL BODY 

V 

I 
1 I I I I I I 1 I I I I I 

DAYS POST IRRADIATION 
8 0 8 16 24 32 40 48 56 64 72 80 88 96 

'7 

OF STOMACH 
HEMOGLOBIN 

BODY 

M 

Twnor dose 4401r 
to midplane pelvis 
in 39 doys ( 1  W )  
8/13 - 9/20/57 

A 

V 

gm % 

61 I I I I I I I I I 

-A A I\ i4 40 40 56 64 72 80 88 96 - - - 
DAYS POST IRRADIATION 
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2 -  

C.H. CA OF STOMACH 

\ ABSOLUTE LYMPHOCYTES 

-Tumor dose 4401r 
to midplane pelvis 
in 39 days ( 1  MeV) 

-150r TOTAL BODY 

1600 81 I3 - 9120157 - 

- 

mm3 

* 

0’ -A 0 1 ’ 6  ;4 42 do 48 46 $4 7; do d8 9k 
DAYS POST IRRADIATION 

- 
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5- 

4 y  
I I lo4rnmS 

3 -  

2 

2-  

'".- 

T O  L E F T  CHEST IN 
19 DAYS 
PORTAL l 3 x  16cm 

M S .  CA. CEUVIX EPULMON METAS. 
150r IN A I R  
TOTAL BODY 

250cc 5OOcc 
WB W A  

HEMOGLOBIN 

I5 F 

13 r 

I I -  

9' 

gm8 % 

_ _  

3 -  
s 3  I x l O / m m  2 -  

I 

I -  

8 

6 -  
I 

I I I I I I I 
- I  0 I 2 3 4 5 

WEEKS POST IRRADIATION 

-1 
ABSOLUTE GRANULOCYTES 

4 -  

2 -  

I 
I I I I I I I I I I I 

-8 0 8 16 24 32 01 
I DAYS POST IRRADIATION 

I I 1 I 1 1 I 
- I  0 I *  2 3 4 5 

WEENS POST IRRADIATION 
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H S., CA. C€RVIX E PULMON. METAS. 

I 

1650r TUMOR DOSE 
TO LEFT CHEST IN 

-- 

In 

I 

I 0 */mm3 

ABSOLUTE MONOCYTES 

4 -  

2 -  

O-Je  0 8 16 24 32 40 48 56 
DAYS POST IRRADIATION 

- I  0 I 2 3 4 5 6 7 8 
WEEKS POST IRRADIATION 

1 1 I I I 1 I I 1 I I I I I I 

1 I I I I I I - 
H S ,  CA. CERVIX c‘ PULMON. METAS 

150r IN AIR 
TOTAL BODY 

c 

1 

0 ‘L 

11O31.’ 4 [ 
2 

0 
-8 

I 1650, TUMOR DOSE r TO LEFT CHEST IN 

\ ABSOLUTE LYMPHOCYTES I 

I I 1 I I I I 1 1 1 1 I 1 1 
8 16 24 32 40 48 56 
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1 I I I I I I I 

- I  0 I 2 3 4 5 6 7 8 J WEEKS POST IRRADIATION 
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