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Other Expenses - Loa A l ~ m o s  S c i e n t i f i c  Laboratories Subcontract , 

& Time Or 
E f f o r t  
XIHrs.  

I; P e r s o n n e l ,  

Name - T i t l e  of P o s t t i o n  

P r i n c i p a l  Znvest igator  
mgineering P h y s i c i s t  
Computer Programer 
P h y s i c i s t  
P h y s i c i s t  

E lec t ron ic s  Tech. 
Mechanical Engineer 

P h y s i c i s t  

Kligerman, H.H. ,  HOD. 
Lundy, A. 
Wtte l ,  R. 
Berardo, P. Ph.D. 
S c h f l l a c i ,  M. Ph.D. 
Butson, R. PhoD. 
Rivera, 0 .  

'Bush, E. 

25 
so 

100 
50 
13 - so 
15 

Sub to ta l  $83 ,045  .. . . 

. .  - -  
Supplies 

, . . . . . . . . . . .  

E l e c t r o n i c  P q t r  $24 io00 

Computer Expendables 13,000 

Chcdcalo 2,000 
Bardware & F i t t i n g s  4,000 

Metal & P l a s t i c  S t o r e s  8,000 
Po la ro id  Film 2,000 
Small Hand Tools 2,om 
Off ice Supplies 2,245 

11. 

. . .  

-. . 

..- 
Sub to ta l  $ 5 7 , 2 4 5  . .  . . .  . .  . * .. . -  

. -  1x1. 

$10,000 
8,000 . 
8,000 
4 , 000 
2,000 
7,000 
9,000 

, 10,000 
10,000 

Other Expenses 

Shop Serv ices  
C e n t r a l  Computing Services  
E l e c t r o n i c s  6 Instrumn-ntation Serylces 
Lab Services 
Draf tiG 
Haln'tenance : Magnets 
P w e r  Supplies 
Control  Systems 6 Computer 
Target 

Subtotal  $68,000 . .--.- $208.290 
4 3 , 8 2 3  . T o t a l  Direct 

- I n d i r e c t  S2.772 S/W 

Crrnd To tal $252 I13 \ -  
A 
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Cuntl r -%t ion  page 
SOC; SECURlTY I W 3 E R  - 

PATIENT CARE COSTS - Y E A R . 3  PROTOCOL FK,dS 

I. fn-Paticat 
c 

. Pion $170/doy X 8 days X 60 pt's 

11. 

111. 

nr. 

- $8.i,aoo 

Radiation Therapy $170/day X 8 days X 20 p t ' s  = $ 27,200 

1 0 4 1 8 3 3  

Chemotherapy $125/day X 8 days X 20 p t ' s  
a 

* $20,000 

1. . Subtotal: ' $128,800 
. '. 

*. - 
. .  . . . . :. .. 

. .  
ou t-Patient. . 

Trivel 'to Albuquerque 110 t r i p s  X $300 each . 

.. 

,$3 3,000 
. .  

Travel t o  Lob Alamos 48 trips X $50 &ch '' ' 2,100 
. .  . .  

. .  
* .  * .Subtotal'. $35,400 

: 

, *  . .  
4: 

. .  
* .  

Per Diem and Housing 
. .  

$ 9,360 

20,160 

.. . Skin 18 p t ' s ' X  26 days X $20 

Head 6 Neck 24 p t ' s  X 42 days X $20 . 

. .  . .  
Subtotal $29,520 

Diagnostic Tests *, 

L.bor8 tory 

x-by 

Incidental 

$ 2,500 

1,750 

2,030 

8 Subtotal $ 6,280 

Grand Total $200,000 

*Chargas incurred a t  participating hospitals 

. .  
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Almost a l l  i tems  i n  t h i s  budget were explained i n  the  o r i g i n a l  appl ica t ion .  ~ n d  
r e f l e c t  an  ex tens ion  of a c t i v i t y  a l ready approved by t he  N C I  i n t o  Year 3 of the grant .  
A l a r g e r  propor t ion  of t h e  funds a r e  designated f o r  personnel cos t s ,  s ince  the 
Univers i ty  of New Mexico Personnel Department is pro jec t ing  a 1 2  percent s a l a ry  i n -  
crease f o r  the  coming f i s c a l  year, as opposed t o  the  5 t o  10 percent o r i g i n a l l y  
proJ ec tcd  . 

Equipment funds are designated f o r  t h e  purposes approved by the  N C I ,  although 
Radiat ion Therapy equipment funds are designated i n  t h e  Biomedical Physics budget 
f o r  t h e  coming year ,  because these  items will be operated and maintained by t ha t  group. 
A por t ion  of t h e  Radia t ion  Therapy equipment funds are dts igne tcd  for  use  a t  the 
LAMPF Biomedical F a c i l i t y ,  where we need a d d i t i o n a l  c l i n i ca l  equipment t o  handle  our 
a n t i c i p a t e d  p a t i e n t  load.  
mi t ted  to charge p a t i e n t s  f o r  t h e i r  care  there .  
from which t o  purchase c l i n i c a l  equipment f o r  t he  Biomedical F a c i l i t y  a t  L X P F .  
p o r t i o n  of t h e  equipment funds designated f o r  Diagnostic Radiology have been re- 
8ssigned t o  Clinical  Operations,  where we netd p a r t i a l  support  f o r  equipping our 
opera t ing  room. 
of equipment funds. 
8ct lve a p p l i c a t i o n s  and implants,  and b iops ies  f o r  p a t i e n t s  p a r t i c i p a t i n g  i n  the  
RTOG, SWOG, and p ion  pro tocols ,  w e  feel i t  is  appropr ia te  t o  request  p a r t i a l  support 
for s u r g i c a l  equipment under t h i s  grant .  

Since the pion program is experimental ,  we are not  per- 
Thus, t he re  i s  no pa t i en t  revenue 

A 

The ou tpa t i en t  su rg ica l  s u i c e  has not  been opened because of lack  
Since w e  need t o  perform var ious  endoscopic procedures, radio- 

Trave l  ass igned  t o  t h e  Administration budget is t h a t  required f o r  sen ior  s t a f f  
p a r t i c i p a t i o n  i n  s c i e n t i f i c  meetings, meetings with NCI o f f i c i a l s ,  and s i r i l a r  
travel. Funds assigned t o  Biomathematics are fo r  t r i p s  t o  Buffalo,  New York, f o r  
coordination with t h e  Radiat ion Therapy Oncology Group s t a t i s t i c a l  support u n i i  on 
d a t a  c o l l e c t i o n  requirements  and form design for t h e  pion protocols .  Other funds 
ate f o r  t r a n s p o r t a t i o n  of our radiotherapy and c l i n i c a l  support s t a f f  t o  and from 
Los Alamos f o r  p a r t i c i p a t i o n  i n  the pion c l i n i c a l  t r i a l s  and for  t r a v e l  by Tumor 
Reg i s t ry  staff t o  c o l l e c t  epidemiological data .  

The o t h e r  expense category includes $35,000 f o r  medical l i a b i l i t y  insurance f o r  
the Center and employees nor covered by i nd iv idua l  insurance under the  U S 1  Schcol of 
Medicine b lanket  po l icy .  This is t h e  estimated cos t  of 50 percent of our policy 
premium fo r  t h e  coming year.  
the U s  Alamos S c i e n t i f i c  Laboratory subcontract ,  which i s  t h e  amount o r i g i n a l l y  
recommended by t h e  N C I  Raviev Council p lus  the  amount projected f o r  LASL i n d i r e c t  
costs . 

The o ther  expense category a l s o  includes $252,113 f o r  

00133494.019 



6. See Page 4 a .  

C. See Page 4, 

D. freC1lnical Studies of Pion Radiotherapy 
Grant 
Funding For Year 3 $758,919.00 
hnewal Application i s  currently under review 

NCL 5 - PO1 - CA 14052 - 03  

U s  Alamos Scientific Laboratory: Professional Services 
Contract to Dr. M. Kligennan as Asst. Dtrector for Radiation Therapy a t  UsL. 
Annual funding at  $258000.00. 
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I Cnn'nunrr CA 16127 - 0 3  SECTIOll ' ' -DUDGET (Continued) 
I 

I .  Equipment purchased during grant year (Value over $1,000) 

a. Biomathematics 

16K Parity Memory $2,501 . 

b. Core Horphology 

Diamond Knife and 4 Hicrotome Knives $1,650 

. C. Diagnostic Radio1ogylr:uclear Medicine 

Lymphangio$raphy Equipment (50% of total 

Hamograpiiy Unit (approximately 362 of 
. total COSt Of $39&915) 12,410 

cost of $55,800) $27,900 . 

'So5total $40,130 

d .  Biomedical Physics 

Electronic Components and Equipment $1,500 
Machine Shop Equipnent 1,600 
Hard-Copy Scope Output 4,503 

- Subtotal $.7,600 
-. 

Total Equipment Purchased $52,061 

2. Equipment to be purchased (Value over $1,000) . -  

a. BiGGthematics 

D i d - u p  Communications Ports for 
Multi-Plexor Channel 

Communications Modems for Local 
Terminals 

Communications Moderns for Two 
Dtal-up Ports 

KG11A Communication Arithmetic Unit 
Expansion Cabinet 
Connnunications Modem 

$2,250 

2 , 300 

2,949'- 

I. . -  
. . .  

1 0 9 1 8 3 1  
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b. Core Morphology 

Autotechnicon Ultra Node1 3A' 
with Mobile Base Cabinet 

A.O. Microscope Xli Series 
$5 I 500 

1,800 

Subtotal $7,300 

c. Biolledical Physics 

Scaler Timer $1,100 
Interface for  Scanning Densitometer 1,000 

Subtotal $2,100 

d .  Radiaticn Thcraoy (for Clinical Research a t  Los Alamos 

Treatment Couches (2) $123,255 
Simulator 92,210 
End Wirdov X-ray Tube and Generator 15,000 

Subtotal $230,465 

carry-over fro3 Year 1) 

Total Equipment to b e  Purchased $247,364' 

.- -...- 



$ Ch 16127 - 03 SEC7lO:l I' -BUDGET (Continued) 
I - -  

C. Explanation of Overages and D e f i c i t s  i n  Current  Budget Period. 

General. A 1 1  overages and d e f i c i t s  have been ad jus ted  through 
requests t o  t h e  p r i o r  approval board. Some of t hese  
r eques t s  have not had s u f f i c i e n t  t i m e  t o  be approved 
8nd t h e r e f o r e  do no t  r e f l e c t  in t h e  "Current Budget 
Period" r epor t .  

1. The s u r p l u s  i n  s a l a r y  w i l l  be t r ans fe r r ed  t o  t h e  consul tan t  
catagory.  This  was necessary t o  cover t h e  expenses of H r s .  
Kay Marr, acting Business Manager, D r .  Charles  Kelsey'r work 
p r i o r  t o  his employment, and Dr. Jose Sa lo ' s  work also p r i o r  
t o  his employment. 

The f r i n g e  b e n e f i t s  surp lus  is a d i r e c t  r e s u l t  of t h e  s a l a r y  
overage and w i l l  be el iminated when s a l a r i e s  are reduced. 

2. 

3 .  The consu l t an t  catagory is presen t ly  a t  a d e f i c i t  because o f  
the reasons mentioned above. This w i l l  be reduced to  zero 
by t r a n s f e r r i n g  monies from "Other" and "Salaries". 

1 0 9 1 8 3 9  
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b. Amols, H.; Dicello, J.: Lane, T.; Pfeufer, G.; Helland, J.; and Knowles, H. 
"Microdosimetry of Negative Pions at LAMPF," Los Alamos Scientifice 
Laboratory Report (T.A-UR-75-32), 1975. , 

c. Antoine, J.E. "Diagnostic Oncologic Imaging," Current Problems in 
Radiology, Vol. 4, No. 6, November-December, 1974. 
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Comparison Between Arabinosyl 

f .  Diccllo, J.F. "Dosimetry of Pion Beams," Proceedings, International 
Particle Radiation Therapy Workshop, Key Biscayne, Florida, October 1-3, 
1975, in press. 

8. Doberncck, R., and Antoine, J.E. "Deglutition After Resection of Oral, 
laryngeal and Pharyngeal Cancers," Surgery 75: 87-90, 1974. 
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Bodey, C.O.; Rodriguez, V.; Rivkin, S.E.; S a i k i ,  J.H.; and O'Bryan, R . X .  
"Sarcoma Chemotherapy," Cancer Chemotherapv Fundurnental Concepts F& 

Recent Advances, ProceedinRs of the 19th Annual Clinical Confcrcncc, 
University of Teaus System Cancer Center. (Houston: M.D. Anderson 
Hospital and Trucor Institute, November 1 9 7 4 . )  

1- Herton, F., and Antoine, J.E.  "Mega Antrum," Annals bf Otology, Rhinoloev, - and Laryngology, in press, 1975. 
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(Paper presented at the National Conference 
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C.J.; Gomez, L.; and Petersen, D.F. 
of Experimental Tumors to Peak Pions and X-rays," Radiology 116: 
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2. PERSONNEL CHANGES 

a. Additions to Staff 

Berardo, P., Ph.D. 
Bleakly, M., R . N .  
Bordin, C.M.,  H.D. 

Cravford, D.M., R.N. 
Damron, J . R . ,  H.D. 

Furman, J. 
Jojola, S. 
Kelscy, C.R., Ph.D. 

Lane, R.G.,  Ph.D. 

Povcll, T.D., M.D. 

Sala, J.M., H.D. 

Sclheimer, C., B.N. 
Smith, A.F. ,  Ph.D. 

Young, Alma, M.D. 

Yuhas, J.M., Fh.D. 

Y u r c d c ,  H. 

b. ResignationdTerminations 

Barnes, J.E.,  Ph.D. 
Jojola, S. 
Lee, U. 
Kelly, H.M. 
Robbins, S.E.,  R.N. 
Waddington, E., R . I .  

Phpricist , (LASL employee) 
Head ??urse (Acting) 
Asristant Professor, Department 

Nurse 
Diagnostic Radiologists, CRTC, and 
Assistant Professor, Department of 
Radiology, UNM School of Hedicine 

of Pathology, UNM School of Eledicine 

Business Manager 
Business Manager 
Chief, Biomedical Physics, CRTC, and 
Professor and Chief , Biomedical Physics 
Division, Department of Radiology, UhX 
School of Medicine 

Aosistant Professor, Department of 
Radiology, L N f  School of N e d i c i x  

Radiation Therapist, CRTC, and Assistant 
Professor, Department 0,' Radiology, Urn 
School of Medicine 

Radiological Physicist, CRTC, and 

Hcdical Director and Chief, Radiation 
. Oncology Section, CRTC, and Professor, 

Department of Radiology, UNIl School 
of Medicine 

Protocol Nurse 
Radiological Physicist, CRTC, and 
Assistant Professor, Department of 
Radiology, UN?l School of ?kdicine 

Assistant Professor, Department of Ob- 
itetrics and Gynecology. UR!i School 
of Medicine 

Associate Director f o r  Biology, CRTC, 
6nd Associate Professor and Chief, 
Radiobiology Division, Department of 
Radiology, UNM School of Hedicine 
Chfef Research Laboratory Technologist 

Radiological Physicist 
Business Manager 
Business Manager 
Administrator 
Nurse, Clinical Operations Administrator 
Nurse 
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‘3. SmPIARY PROGRESS REPORT 

a, Object ives  

The o b j e c t i v e s  of t h i s  p ro jec t  a r e  three-fold: - 
To e s t a b l i s h  a t  t h e  Univers i ty  of New Mexico Cancer Research 
and Treatment Center the necessary core c l i n i c a l ,  d i agnos t i c ,  
and l abo ra to ry  f a c i l i t i e s  f o r  support of hwnan t r i a l s  of 
nega t ive  p i  mesons, using the  proton l i n e a r  a c c e l e r a t o r  a t  
the Los Alamos S c i e n t i f i c  Laboratory, and o the r  c l i n i c a l  
i n v e s t i g a t i o n s  and laboratory research programs. 

To conduct human radiobiology s t u d i e s ,  p i l o t  t r i o l s ,  and 
even tua l ly  Phase I11 protocols  f o r  human t r i a l s  of Pion 
r a d i a t i o n  therapy a t  t h e  LASL Clinton P. Anderson Meson 
Physics F a c i l i t y ,  and 

To p a r t i c i p a t e  5n c l i n i c a l  i nves t iga t ions  of the Radiation 
Therapy Oncology Group, Southwest Oncology Group, and orher  
n a t i o n a l  cooperat ive organizat ions,  as appropriate ,  and t o  
i n i t i a t e  c l i n i c a l  i n v e s t i g a t i o n s  and laboratory research pro- 
grams d i r e c t e d  a t  improved cancer management f o r  c i t i z e n s  of 
New Mexico and throughout the nation. 

Th i s  r e p o r t  d e t a i l s  progress toward those goals during the  period 1 Xay 1975 
t o  approximately 1 January 1976, and p resen t s  goals fo r  Grant Year 3. 

b. Current  S tud ie s  

(1) Core Operations 

(a) Administration. The p r i n c i p a l  development admin i s t r a t ive ly  has been 
the appointment of t h r e e  new heads of u n i t s :  
iCa1 Director, and a Chief of Radiation Oncology, and a Chief of Biomedical Physics. 
I n  a d d i t i o n ,  t h e  a d m i n i s t r a t i v e  funct ion has been strengthened by a reorganizat ion and 
the appointment of a new Business Manager. 
w i th  LASL have been c l a r i f i e d  and are operat ing smoothly. 

an Associate D i rec to r  f o r  Biology, a xed- 

Also, t he  f i s c a l  and management r e l a t i o n s  

(b) Biomathematics, The Biomathematics Division, redesignated the a b -  
metry Div i s ion ,  has  continued refinement of t he  protocol  support  func t ion ,  conputer- 
i z e d  t r ea tmen t  planning, and f i n a n c i a l  systems development and implementation. Eacn 
CRTC case is reviewed at t h e  t i m e  of t h e  f i r s t  p a t i e n t  v i s i t  f o r  protocol  accession, 
and procedures have been implemented f o r  randomization, d a t a  c o l l e c t i o n ,  s t a t i s t i c a l  
aMlySiS ,  and liaison with physicians and p a t i e n t s .  Computerized treatment planning 
i s  o p e r a t i o n a l ,  al though some refinements are under way. 
i n c l u d e  a b i l l i n g  s y s t e m  and a g e n e r f l  ledger  system. 

Financ ia l  systems implemented 

A computerized p a t i e n t  record system is under development. 

S t a t i s t i c a l  a n a l y s i s  of t h e  animal and hunan radiobiology s tud ic s  
conducted a t  LhMPF has  continued, i nc lud ing  a s s i s t a n c e  i n  development of q u m t l t o t i v c  
h i s t o l o g i c a l  examination techniques for ana lys i s  of t i s s u e  samples. Data c o l l e c t i o n  
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' requirements f o r  t h e  pion pro tocols  are being def ined,  
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i n  co l labora t ion  v i t h  
D r .  Marvin Zelen of t h e  Radiation Therapy Oncology Group (RTOC) s t a t i s t i c a l  head- 
q u a r t e r s  i n  Buffalo,  New York. 

( c )  Core Morphology. Surgical  pathology materials f o r  some 220 
patients have been examined and an add i t iona l  700 cases  were seen i n  consul ta t ion 
with o t h e r  pa tho log i s t s  from the  c i t y ,  s t a t e ,  o r  o the r  states. 
e l e c t r o n  microscopy was used t o  b e t t e r  def ine  and more p rec i se ly  c lass i fy  neoplasms, 
the morphology of which was ambiguous a t  t h e  l e v e l  of l i g h t  microscopy. 
one- f i f th  of these  caser  were a t  the CRTC, while t h e  remainder were consul ta t ions f o r  
pa tho log i s t s  ou t s ide  t h e  Center. 

Diagnostic 

Approximately 

In rupport  of c l i n i c a l  i nves t iga t ions ,  t he  Core Morphology s t a f f  
reviewed pathology materials f o r  p a t i e n t s  p a r t i c i p a t i n g  i n  the  pion human radio- 
biology s t u d i e s  and t h e  p a t i e n t s  accessed on RTOC, Southwest Oncology Group (SWOG), 
and o t h e r  protocols .  A basic study plan was developed and implemented t o  a p p l y  
q u a n t i t a t i v e  h i s t o l o g i c a l  examination techniques t o  t i s s u e s  obtained a t  autopsy 
from p a t i e n t s  p a r t i c i p a t i n g  i n  the  tests of t he  comparative e f f e c t s  of pions and 
x-rays on me tas t a t i c  nodules to . the  s k i n  and t h e  surrounding and underlying normal 
tissues. 

(d) Basic Research. Although not funded by t h i s  gran t ,  a bas i c  
research program is  a goal  of t h e  CRTC and laboratory space f o r  b a s i c  research was 
cons t ruc t ed  on the  t h i r d  f l o o r  of t h e  CRTC. D r .  John 11. Yuhas has been appoin:ed 
Aosociate Di rec tor  f o r  Biology. A t  t h e  ou t se t ,  t h e  biology research  program vi11 
concen t r a t e  on the  p r e c l i n i c a l  s t u d i e s  of pion radiotherapy,  lead ing  t o  fu l l - sca le  
c l i n i c a l  t r i a l s ,  and on the  use of racioprocect ive and r a d i o s e n s i t i z i n g  drugs i n  
rad io therapy ,  on the  nature of t he  induct ion of lung cancer ,  and on the  f ac to r s  which 
determine t h e  spread of cancer throughout t he  body. 
supported by Grant No. 5-Pol-CA-14052-03, and grants-in-aid have been obtained O K  
a p p l i c a t i o n s  submitted for t h e  second two. 
funding i n  a s e p a r a t e  research  app l i ca t ion  in t he  near fu tu re .  
lat ter three areas are cur ren t ly  being supported by i n s t i t u t i o n a l  funds. 

The first pro jec t  is being 

The fou r th  p r o j e c t  w i l l  be proposed f o r  
P i l o t  s tud ie s  i n  the 

Approximately $65,000 i n  research equipment has  been purchased f o r  
i n s t a l l a t i o n  i n  the  biology l a b o r a t o r i e s ,  and an a d d i t i o n a l  $100,000 has been devoted 
to development of t h e  th i rd - f loo r  muse holding area .  
development of a l a r g e r  animal f a c i l i t y  i n  the basement of the  CRTC f o r  housing 
m u l t i p l e  spec ies .  

Plans are under way for 

Negot ia t ions  are under way v i t h  p o t e n t i a l  research  s t a f f  members 
Who can undertake s t u d i e s  of immunological defenses  aga ins t  cancer ,  t h e  nature  of 
cancer  formation, and d e f e c t s  i n  normal con t ro l  mechanisms which lead  to t h e  appear- 
8nce of cancer.  
a t tempt ing  t o  provide t h e  b e s t  poss ib le  cancer management for pa t i en t s .  

B a s i c  s c i e n t i s t s  will work c lose ly  with c l i n i c i a n s  i n  the CRTC i n  

A b a t t e r y  of tests systems has  been developed t h a t  w i l l  allow 
a c c u r a t e  q u a n t i t a t i o n  of t h e  e f f e c t s  of pions i n  a number of normal tissues, and bnse- 
l i n e  s t u d i e s  of t h e  e f f e c t s  of con t ro l  x - i r r ad ia t ion  on c r i t i c a l  normal structures are 
y i e l d i n g  new short- term assays  which w i l l  provide e a r l i e r  answers t o  rad iobio logica l  
problems p r i o r  t o  c l i n i c a l  a p p l i c a t i o n  of pions. 

. .  
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i t s  ou tpa t i en t  c l i n i c a l  (e) C l i n i c a l  Operations. The CRTC opened 
f a c i l i t i e s  In January 1975. 
B e r n a l i l l o  County Hedical  Center, adjacent t o  t h e  CRTC, or t o  o the r  Albuquerque 
h o s p i t a l s .  An eight-bed research u n i t  i s  under cons t ruc t ion  a t  BBIC,  p a r t i a l l y  
rupported by an a l l o c a t i o n  of $7S,D00 for  a l t e t a t i o n s  and renovations under this 
grant.  

P a t i e n t s  who need h o s p i t a l i z a t i o n  are admitted t o  the 

A t o t a l  of 13,087 p a t i e n t  v i s i t s  have been recorded a t  t he  CRTC 
for t h e  per iod January 2, 1975 t o  DeceaIber 31, 1975. The number of monthly visits 
ha8 i nc reased  from 271 i n  January t o  1273 i n  December of 1975,  with a high of 1749 
recorded I n  October. 
1975 t o t a l e d  405. 

New radiotherapy cases seen a t  t he  Center I n  Calendar Year 

I n  a d d i t i o n  t o  t h e  on-going mul t id i sc ip l ina ry  j o i n t  c l i n i c s  
operat ion,  s p e c i a l t y  c l i n i c s  a t  the CRTC include gynecological c l i n i c s ,  colposcopy 
c l i n i c ,  and geai to-ur inary c l i n i c .  
8uYgicP1 s u i t e ,  and the u n i t  w i l l  become ope ra t iona l  soon. 

Equipment has been ordered f o r  t h e  ou tpa t i en t  

Approximately' 46 percent of CRTC p a t i e n t s  are B e r n a l i l l o  County 
r e s i d e n t s ,  v h i l e  49 percent  are State r e s iden t s  of coun t i e s  o the r  than B e r n a l i l l o  
and 5 percen t  are r e s i d e n t s  of other S t a t e s .  
e s c a l a t e  when the  CRTC aga in  begins accessing cases f o r  t h e  pion program. 

The l a t t e r  percentage I s  expected t o  

The CRTC Outreach Program, under which mul t id i sc ip l ina ry  physician 
team v i s i t  o t h e r  comrnunities t o  p a r t i c i p a t e  i n  j o i n t  tumor conferences w i t h  loca l  
physicians, expanded t o  two a d d i t i o n a l  cities, Las Cruces and Santa Fe, this year. 
The program now encompasses f i v e  communities ( including Los Alamos, Gallup, and 
RoSWell, In a d d i t i o n  t o  t h e  two above), and plans are t o  f u r t h e r  expand the 
program when t h e  CRTC c o n t r a c t  with t h e  NCI Division of Cancer Control and 
R e h a b i l i t a t i o n  f o r  suppor t  of a Statevide Cancer Control Program is  negot ia ted.  

(2) C l i n i c a l  Inves t iga t ions  

(a) Operation of t h e  Biomedical Channel. The biomedical pion channel 
8t W l P F  en te red  a Dlanned shutdown phase f o r  repairs and adjustments on December 21,  
1974.  
o r i g i n a l l y  a n t i c i p a t e d .  
a d d i t i o n a l  s h i e l d i n g  r equ i r ed  t o  p ro tec t  personnel i n  the  experimental t h e a t e r s  from 
r a d i a t i o n  r e s u l t i n g  f ron  higher  beam I n t e n s i t i e s  is not  y e t  i n  place. 
t h a t  t h e  channel  will be r eac t iva t ed  i n  e a r l y  February. 
8n i n t e n s i t y  of 10 microamps las t  year  t o  avoid accumulation of high l e v e l s  of induced 
r a d i a t i o n  I n  the a c c e l e r a t o r  tunnel  which would prevent completion of the  planned 
r e p a i r s  and adjustments.  The a c c e l e r a t o r  is expected t o  be r eac t iva t ed  a t  an intens- 
i t y  of 10 microamps so that  comparison measurements can be made. 
t hen  be e s c a l a t e d  t o  100 microamps wi th in  t w o  months, and over the course of t h e  year 
t o  50 percen t  of t h e  design i n t e n s i t y  of 1 milliarnp. 

The shutdovn'was planned t o  last s i x  months, but has extended much longer than 

It is expected 

The acce le ra to r  i s  ope ra t ing  w e l l  a t  t h i s  time, b u t  t!ie 

The beam was r e s t r i c t e d  t o  

The i n t e n s i t y  W i l l  

During t h e  shutdown period, p repa ra t ion  for p a t i e n t  treatment has 
continued so t h a t  l a r g e  volumes can b e  irradiated when the  beam is reac t iva t ed .  
h a s  included completion of thc h i&- in tens i ty  target s t a t i o n ,  i n s t a l l a t i o n  Of a 
helium atmosphere c o n t a i n e r  f o r  dose d i s t r i b u t i o n  enhancement, i n s t a l l a t i o n  of f i n a l  
d i t  assemblies, completion of computer programming required f o r  automatic set-UP Of 
dose criteria, a s t u d y  of channel performance from cxpcrimcntally generated 

This '  
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magnetic t a p e s  taken w i t h  t h e  m u l t i w l r e  p ropor t iona l  counter system, development 
of a n  a c c u r a t e  beam model f o r  treatment planning purposes, dcvelopment of bezns 
8uftablC f o r  l a r g e  volume s t a t i c  dose d i s t r i b u t i o n s ,  i n s t a l l a t i o n  of a dynamic 
range s h i f t e r  f o r  w e p t  beam i r r a d i a t i o n s ,  and completion of a computerized dosimetry 
s y  s t e m .  - 

Unless beam is needed immediately f o r  a p a r t i c u l a r  biology 
problem, t h e  beam time upon channel r e a c t i v a t i o n  vi11 be devoted e n t i r e l y  t o  
physics  f o r  t h e  first Suo months, so t h a t  base l ine  measurements and r e l i a b i l i t y  
can be e s t a b l i s h e d .  

(b) Radiat ion Therapy C l i n i c a l  Inves t iga t ions .  In  t h e  p a s t  12 months, 
t h e  Cl inac  18 has  been opera t ing  w i c h  minimum down-time, and a to ta l  of 405 new 
radio therapy  cases have been accessed by t h e  CRTC. 
s u f f i c i e n t  t o  e a r n  f u l l  membership i n  t h a t  cooperat ive study group. 
a t  Lovelace-Bataan Medical Center I s  being acquired by the  CRTC. 

RTOG accessions have been 
The coba l t  un i t  

Data from t h e  f i r s t  human radiobiology tests a t  LAMPF were 
8 r r ~ l y t e d  t o  determine r ad iob io log ica l  e f f ec t iveness  3f t h e  pion beam as compared 
wi th  140 kv x-rays, i n  terms of response of normal t i s s u e s  surrounding and under- 
l y i n g  tumor nodules  metastasized t o  the  sk in .  
technique,  app l i ed  t o  photographs of t he  i r r a d i a t e d  areas, y ie lded  an RBE for skin 
erythema of 1.43 a t  an o p t i c a l  dens i ty  of 0.23. An attempt w a s  made t o  a s s e s s  
lntermediate- term r e a c t i o n  on t i s s u e  specimens taken a t  autopsy, us ing  t h e  
q u a n t i t a t i v e  h i s t o l o g i c  method of Chalkley counts .  
8pparent  among un t rea t ed  skin, x-ray-treated s k i n ,  o r  pion-treated s k i n  a t  f i v e  
months a f t e r  treatment. 

An o p t i c a l  dens i ty  measurement 

No s i g n i f i c a n t  d i f f e rences  were 

( c )  Cancer Chemotherapy C l i n i c a l  Inves t iga t ions .  P a r t i c i p a t i o n  by the 
uM3 CRTC and UNPI-Affiliated Hospi ta l s  i n  t h e  Southwest Oncology Group (SL'OC) is 
supported by NCI Grant No. R01-CA-12213-05 (J. H. S a i k i ,  M. DT, P r i n c i p a l  
Inves t iga to r ) ,  and by t h i s  grant .  
8n average of 23 new p a t i e n t s  per  month, or approximately 276 new p a t i e n t s  per  year. 
Under t h e  Leukemia-Lymphoma Program es t ab l i shed  f i v e  years  ago a t  UNN, community 
phys ic ians  p a r t i c i p a t e  wi th  the  UNM group i n  t h e  management of t h e i r  p a t i e n t s  on 
SUOG prOtOCOlS. Curren t ly ,  more than 90 percent  of ch i ldren  with acu te  leukemia 
throughout the State,  50 percent  of a d u l t s  with acu te  leukemia, and 60 percent  of 
p a t i e n t s  w i th  melignant  lymphoma are t r e a t e d  under t h i s  program. During the f i rs t  
e i g h t  months of Calendar Year 1975, t h e  UNM SWOG accessions t o t a l e d  90 p a t i e n t s  and 
w a s  expected t o  reach 135 by t h e  end of t h e  year, as compared with 100 f o r  Calendar 
Year 1 9 7 4 .  Approximately ha l f  of t hese  cases were acute  leukemias and lymphomas, 
v i t h  t h e  remainder d i s t r i b u t e d  among var ious  solid tumors. 

The Medical Oncology Sect ion of t h e  CRTC is see ing  

\ 

To provide a more comprehensive and mul t id i sc ip l ina ry  approach i n  
w the SUOC protoco1s.  t h e  CRTC h a s  t h e  a c t i v e  p a r t i c i p a t i o n  of chemotherapists,  

r a d i o t h e r a p i s t s ,  and a gynecological  oncologis t ,  represent ing  t h e  CRTC, t!ic ULX 

a d d i t i o n  t o  committee r e s p o n s i b i l i t i e s  w i th in  SWOC, UX?l members developed protocols  
f o r  t h e  a d m i n i s t r a t i o n  of  5-Azacytidine i n  acu te  leukemia, ga l ac ra ro l  in m u l t i p l e  
myeloma, and hcxamethylmelamine in mul t ip l e  myeloma, and def ined Lhc r o l e  of 
rad io therapy  i n  t h e  management of c e n t r a l  nervous system metas tas i s  from malignant 
melanoma. 
8 l s o  e s t a b l i s h e d  by UNTland t h e  H. D. Anderson Hospi ta l  and Tumor I n s t i t u t e  t o  allow 

- .  . School of Medicine, UNM-Affiliated I losp i ta l s ,  and var ious community h o s p i t a l s .  I n  
L.. - 
3 

A r e p o s i t o r y  f o r  eva lua t ion  of t i s s u e  in a l l  Phase XI1 sarcoma s t u d i e s  was 
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uniformity of diagnosis ,  and t o  more c lose ly  eva lua te  and c o r r e l a t e  t he  re la t fon-  
s h i p  between response,  t y p e  of chemotherapy, and h i s t o l o g i c  type. 

(d) Diagnostic Radiology and Nuclear Medicine. During t h e  cur ren t  
'grant y e a r ,  d i agnos t i c  imaging equipment'was i n s t a l l e d  i n  the  Diagnostic Oncologic 

Imaging Sec t ion  of t h e  CRTC, ad jacent  t o  the  Radiology Department of BCFIC. 
fol lowing equipment items are now i n  s e rv i ce :  lymphangiography, mammography, 
polytomography, ultrasonography, magnascanner 1000, dynacamera 4 / 1 2 ,  and thcrmo- 
graphy. 
a t u d i e s .  This  u n i t  and t h e  ul t rasound u n i t  have been he lp fu l  i n  assess ing  tunor 
r eg res s ion ,  as w e l l  as I n  tumor loca l i za t ion .  It i s  expected t h a t  the  ultrasono- 
graphy u n i t  w i l l  be  l inked wi th  the treatment planning computer t o  provide advanced 
tr-tment planning c a p a b i l i t y  f o r  t h e  pion c l i n i c a l  trials. 

The 

An M I  scanner  i s  a v a i l a b l e  at BCMC f o r  CRTC p a t i e n t s  requi r ing  bra in  

Analysis of d a t a  from two research p ro jec t s  dea l ing  w i t h  lymph 
node l o c a l i z a t i o n  is cont inuing and research  papers a r e  i n  prepara t ion .  These 
r t u d i e s  are providing information important t o  tumor l o c a l i z a t i o n  f o r  the  pion 
c l fn ica l  trials. 

(e) Biomedical Physics. Dr. Charles R. Kelsey w a s  appointed Chief of 
Biomedical Physics  i n  August 1975, and two new biomedical phys i c f s t s ,  D r .  Alfred R. 
Smith and Dr.-Richard N.-Lane, vere appointed t o  the  s t a f f  i n  September 1975. 
Phys ics  suppor t  f o r  conventional c l i n i c a l  radiotherapy has been under way with the 
Clinac  18 l i n e a r  a c c e l e r a t o r  s i n c e  it became opera t iona l  i n  January 1975. 
Requirements f o r  moving t h e  Lovelace-Bataan cobal t  u n i t  t o  t h e  CRTC have been 
e s t a b l i s h e d  by the  physics group, and a new base has been ordered.  A videotape 
documentary w i l l  be produced when t h e  cobal t  u n i t  i s  dismantled and moved t o  the 
CRTC f o r  educa t iona l  purposes. Computerized treatment planning has  been imple-  
mented f o r  p a t i e n t s  being t r e a t e d  with the  CRTC'S Clinac 18 and orthovol tage u n i t ,  
and the Lovelace-Bataan coba l t  un i t .  

Spec i f i ca t ions  have been defined f o r  t h e  pion treatment couch 
8nd an i d e n t i c a l  couch t o  be placed in the simulator  room at t h e  W l P F  Eiomedical 
F a c i l i t y .  
the a b i l i t y  t o  r o t a t e  the  p a t i e n t  about an axis p a r a l l e l  t o  t h e  f l o o r  and perpendi- 
c u l a r  t o  the  pion beam. The top  s e c t i o n  must be capable of transfer from the 
s t a g i n g  area for p a t i e n t  immobilization and s e t - u p  K O  the  t reatment  room t o  allow 
rap id  a p p l i c a t i o n  of t h e  pion beam. 

The couch des ign  r equ i r e s  v e r t i c a l  and t ransverse  motions, a s  well as 

Acquis i t ion  of t h e  couch w i l l  al low d e f i n i t i o n  of simulator  
requirements.  
t rea tment  planning for p a t i e n t s  s e l ec t ed  f o r  pion or conventional radiotherapy. The 
s imula t ion  s y s t e m  w i l l  r equ i r e  two image i n t e n s i f i e r  t u b e s  and two x-ray t u b e s  t o  
o b t a i n  simultaneous an te r io r -pos t e r io r  and cross- table  l a t e r a l  views of the anatomy. 

Current  p lans  are t o  l i n k  sirnulatlon with computerized optimization of 

The system w i l l  be l inked t o  t h e  treatment planning computer, so t h a t  
oe l ec t ed  t reatment  p lan  can be superimposed on t h e  f luoroscopic  image 
p a t i e n t ' s  anatomy. 

(3) Tumor Regis t ry  

Core suppor t  f o r  epidemiology a c t i v i t i e s  of t he  New 
b g i f t r y  1s provided under t h i s  gran t ,  although major support  f o r  the  
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from a c o n t r a c t  .(No. N01-CP-33344) from the  N C I  Biometry Branch. The Regis t ry  is  a 
p a r t i c i p a n t  i n  t h e  Surve i l lance ,  Epidemiology, and End Resul t s  (SEER) Progran, and 
berves more than  60 h o s p i t a l s  and c l i n i c s ,  providing a population-based cancer 
r e g i s t r y  for t h e  N e w  Hexico and Navajo Reservation. 

There are marked v a r i a t i o n s  in cancer  p a t t e r n s  among t he  region 's  
major e t h n i c  groups. 
New Mexico and o t h e r  states, e spec ia l ly  recent  mapping by county. 
appears  t o  have l o w  lung  cancer r a t e s  f o r  males but not f o r  females. 
cancer, both sexes show high  r a t e s ,  p a r t i c u l a r l y  i n  coun t i e s  wi th  a l a r g e r  proport ion 
of Spanish persons.  
8urnamc program, has been implemented t o  subdivide both t h e  "Anglo" and "Spanish" 
groups. S t a t e  popula t ion  r e d e f i n i t i o n s  by these  subdiv is ions  are i n  progress ,  as a r e  
county l e v e l  popula t ion  estimates fo r  1975. 

Populat ion d e f i n i t i o n s  have been guided by comparisons between 
New Mexico 

For stonach 

A computer program, based on the  previously devcloped Spanish- 

A subcont rac t  I s  curren t ly  i n  progress  with t h e  Los Alamos 
S c i e n t i f i c  Laboratory t o  p a r t i c i p a t e  i n  a six-month planning e f f o r t  aimed a t  
des igning  and conducting a follow-up s tudy of a l l  plutonium workers in t hc  United 
States. 
New Nexico Indian  a r d  Spanish populat ion groups of low g e n e t i c  d i v e r s i t y  and of che 
nuirked d e f i c i t  of lung cancer  i n  Spanish-American males (whose smoking h a b i t s ,  
a l though no t  w e l l  documented, do no t  appear d i f f e r e n t  from t h e i r  Anglo neLghbors who 
8pproach U. S. lung  cancer  rates).  

Research proposals  have been submitted f o r  s t u d i e s  of cancer incidcnce i n  

c. Research Objec t ives  for Year 3 

Research o b j e c t i v e s  for each program component are contained i n  Attachment A 
General objec t ives  for Year 3 are: (Detailed Progress Report). 

(1) To expand CRTC p a r t i c i p a t i o n  i n  n a t i o n a l  coopera t ive  s tudy groups; t o  
i n i t i a t e  pion c l i n i c a l  tests with sk in ,  head and neck, and o t h e r  access ib l e  S i t e s  
a t  increased  l e v e l s  of beam i n t e n s i t y ;  and t o  f u r t h e r  expand t h e  p o t e n t i a l  study 
popula t ion  a v a i l a b l e  for t h e  pion c l inical  trials. 

(2) To expand and refine t h e  support  systems necessary t o  widen 
Implementation of the pion and o the r  na t iona l  research  p ro toco l s  (pa r t i cu la r ly  bio- 
mathematics, core morphology, and d iagnos t ic  radiology support  systems). 

(3) 
cont inued development of complementary s y s t e m  a t  LAEPF, i n  such a reas  as computerized 
t r ea tmen t  planning,  l o c a l i z a t i o n  (of tumors and body inhomogeneities),  s imula t ion  and 
v e r i f i c a t i o n .  

To Improve conventional radiotherapy c a p a b i l i t i e s  a t  the CRTC and 

(4) To expand t h e  base  of c l i n i c a l  a c t i v i t i e s  a t  t h e  Center through 
es tab l i shment  of new s p e c i a l t y  c l i n i c s ,  increased p a r t i c i p a t i o n  by US3 and pr ivate-  
practice phys ic ians  throughout t h e  S t a t e ,  continued expansion of the  CRTC Outreach 
Program, i n i t i a t i o n  of cont inuing  education programs f o r  p r i v a t e  physicians,  and 
Improved c l i n i c a l  services. 

(5) To ana lyze  mortality and morbidity d a t a  i n  f u r t h e r  d e t a i l  by e thn ic  
group t o  t ake  i n t o  account  f a c t o r s  not  ye t  addressed, such as a l t i t u d e  and - occupat iona l  pa t t e rns .  - I c' . l  
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d. S i g n i f i c a n c e  

The s i g n i f i c a n c e  of t h i s  program l ies mainly i n  two areas:  

(1) The CRTC is conducting a t  L&SL t h e  f i r s t  t he rapeu t i c  tests of 
nega t ive  p i  mesons i n  t he  world, and a r e  beginning t o  generate a body of knowledge 
that w i l l  be va luab le  not only i n  treatment of cancer p a t i e n t s  ( i n  t h e  event p i  
mesons prove advantageous), but which i n  any case w i l l  be valuable t o  o t h e r  
I n s t a l l a t i o n s  i n  t h e  world which are i n v e s t i g a t i n g  or proposing t o  i n v e s t i g a t e  the 
use of subatomic p a r t i c l e s  i n  cancer therapy. 
body of knowledge of t h e  e f f i cacy  of conventional r a d i a t i o n  through p a r t i c i p a t i o n  
In n a t i o n a l  cooperat ive study groups. 

The CRTC is a l s o  con t r ibu t ing  t o  the 

(2) The establishment of t h e  CRTC t o  p l an ,  support ,  and implement the pion 
t r ia l s  has also provided a medium f o r  e s t a b l i s h i n g  a Center designed t o  serve as a 
.Podel f o r  d e l i v e r y  of cancer diagnosis ,  treatment,  and follow-up services t o  the 
c i t i z e n s  of a s p a r s e l y  se t t led  state. 

The medical and s c i e n t i f i c  interest  around t h e  country i n  the pion 
c l i n i c a l  t r i a l s ,  and the  a c t i v e  p a r t i c i p a t i o n  of r a d i a t i o n  t h e r a p i s t s  and scien:ists 
from va r ious  o t h e r  I n s t i t u t i o n s ,  have helped t o  i n f u s e  i n t e r e s t  i n  cancer research 
prograrns of a l l  types  i n  New Mexico and are c r e a t i n g  oppor tun i t i e s  f o r  o the r  kinds Of 
cancer  r e sea rch  a t  t h e  CRTC and LASL not n e c e s s a r i l y  related t o  r a d i a t i o n  therapy. 
S imi l a r ly ,  this i n t e r e s t  has c a r r i e d  over t o  the medical community and the citizens 
of our s t a t e .  T h e i r  acceptance of t he  CRTC, as evidenced by our r ap id ly  expanding 
caseload and i n v i t a t i o n s  t o  expand our outreach program, i s  helping t o  ensure 
p a r t i c i p a t i o n  by New Mexico cancer p a t i e n t s  i n  t h e  pion c l i n i c a l  t r i a l s  and other  
c l i n i c a l  r e sea rch  programs d i r ec t ed  a t  improved cancer management. 

e, C e r t i f i c a t i o n  

The undersigned agrees  t o  accept  r e s p o n s i b i l i t y  f o r  t he  s c i e n t i f i c  and 
t e c h n i c a l  conduct of t he  p ro jec t  and f o r  provision of required progress r e p o r t s  if a 
g r a n t  Is awarded as a r e s u l t  of t h i s  app l i ca t ion .  

Date 

Direc t o r  
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DETAILED PROGRESS REPORT ,. 

1. OBJECTIVES 

The o b j e c t i v e s  of t h i s  p r o j e c t  are three-fold: 

a. To e s t a b l i s h  a t  t h e  Un ive r s i ty  of New Mexico Cancer Research and 
Treatment Center t h e  necessary core c l i n i c a l ,  d i a g n o s t i c ,  and 
l a b o r a t o r y  f a c i l i t i e s  for support  of  human t r i a l s  of negat ive p i  
mesons, using t he  proton l i n e a r  acce le ra to r  a t  the Los A l a m o s  
S c i e n t i f i c  Laboratory, and o the r  c l i n i c a l  i n v e s t i g a t i o n s  and  
l a b o r a t o r y  research programs. 

b. To conduct human radiobiology s t u d i e s ,  p i l o t  t r ia ls ,  and Phase 111 
clinical  tr ials of pion r a d i a t i o n  therapy a t  the LASL Clinton P. 
Anderson Meson Physics F a c i l i t y .  

C a  To p a r t i c i p a t e  f n  c l f n i c a l  i nves t iga t ions  of t h e  Radiat ion Therapy 
Oncology Group, Southwest Oncology Croup, and o the r  n a t i o n a l  
coope ra t ive  o rgan iza t ions ,  as appropriate ,  and t o  i n i t i a t e  c l i n i c a l  
I n v e s t i g a t i o n s  and l abora to ry  research programs d i r e c t e d  a t  improved 
cancer  management for c i t i z e n s  of Neu Mexico and throughout t he  
nation. 

This report d e t a i l s  progress  toward those ob jec t ives  during t h e  period 
1 ) h y  1975 t o  approximately 1 January 1976, and p resen t s  goals i n  each of the 
core suppor t  and r e sea rch  areas f o r  Grant Year 3. 

2. CURRENT STUDIES 

a. Core Operations 

(1) Administration. Dr. J o s e  K. Sala ,  formerly Chief of Radiation Therapy 
a t  the E l l i s  F i s c h e l  l i o s p l t a l  and more r ecen t ly  Chief of Radiat ion Oncology a t  the 
Cox 1,ledical Center i n  IKssour i ,  has joined the s t a f f  t o  become Chief of Radiation 
Therapy. He is  a l s o  appointed Medical Director  of t h e  Cancer Center.  Dr. John M a  
Yuhas of Oak Ridge Nat ional  Laborator ies  has s t a r t e d  as Associate  Director  f o r  
Biology, and Dr. Charles Kelsey  has  begun as Chief of Biomedical Physics. 

Examination of t h e  admin i s t r a t ive  s t r u c t u r e  of the Cancer Center 
i n c l u d i n g  an i n t e r n a l  a u d i t ,  demonstrated s e v e r a l  areas of weakness. 
changes have cor rec t ed  the admin i s t r a t ive  s i d e .  
been e l imina ted .  
d i v i s i o n  c h i e f s ,  s i n c e  i t  was discovered t h a t  the l ay  Administrator was incapable 
Of d e a l i n g  w i t h  t h e  s e v e r a l  h igh ly  spec ia l i zed  a c t i v i t i e s .  
Medical D i r e c t o r ,  coo rd ina te s  c l i n i c a l  a c t i v i t i e s ;  Dr. J. H. Yuhas, Associate Director 
for Biology. manages b i o l o g i c a l  research a t  t h e  Cancer Research and Treatment Center, 
as w e l l  as t h e  pion p r e c l i n i c a l  s t u d i e s  carried out a t  t he  Health Research 
L a b o r a t o r i c s  of t he  Los Alamos S c i e n t i f i c  Laboratory. 
Director of t h e  Tumor Regis t ry .  
of t h e  Cancer Center,  which en la rges  the  Tumor Registry work a rea .  
Uilson has been promoted to  t h e  p o s i t i o n  of Special  Ass i s t an t  t o  che Director and 

The following 

H i s  a u t h o r i t i e s  have been dispersed among t h e  s e v e r a l  section and 
The p o s i t i o n  of Administrator has 

D r .  3.  M. Sals. as 

Dr. Cnarles Key IS Ncdical 
New space is cur ren t ly  being b u i l t  i n  thc  bawr.:cnt 

>IS. StcPhJn!, 
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& r o c f a t e  Adminfstrator f o r  Research and Communications. 
o f f i c e r ,  Hr.  John Furman, has  been appointed. 
cooperat ion u i t h  Hr .  Robert Barnard, Chief of the Biometry  Division, the b u s i n e s s  
8 i d r  of p a t i e n t  management is being placed - i n  o rde r ,  and budgetary con t ro l  has been 
g r e a t l y  s t rengthened.  

F i n a l l y  a new f i s c a l  
Under h i s  d i r e c t i o n  and i n  

- 
A t  the suggest ion of D r .  Richard Taschek, Associate Director f o r  

Research at LASL, q u a r t e r l y  meetings between the  CRTC and LASL have been i n s t i t u t e d .  
Attending t h e s e  are Dr.  Kligerman, M s .  Wilson, fir. Furman, D r .  Kelsey, D r .  Yuhas, 
8nd M r .  Warren Baur, Associate  Comptroller f o r  Health Sciences,  U l X ,  a s  wel l  a s  
Dr. Toschek, t h e  two p r i n c i p a l  l e a d e r s  f o r  pion p r o j e c t  a f f a i r s  a t  Los Alamos, and 
8pprOpriat t  LASL f i s c a l  personnel.  
procedural  misunderstandings which developed from c e r t a i n  ope ra t iona l  c h a r a c t e r i s t i c s  
of ERDA. 
t h e  i n t e r r e l a t i o n s h i p  of CRTC-UNX and LASL has become a c l o s e  and e f f e c t i v e  one. 

This has r e s u l t e d  i n  t h e  el iminat ion of 

Currently,  with these  meetings and the  basing of Pb. Wilson i n  Los Alamos, 

(2) Biomathematics. The Biomathematics Divis ion has been redesignated 
t h e  Biometry Divis ion,  and MY. Robert Barnard has been appointed Chief of t h a t  
d iv i s ion .  
aupport ,  computerized t reatment  planning, and f i n a n c i a l  systems development and 
implementation. 
cases has been i n i t i a t e d .  

During t h i s  g ran t  year, d i v i s i o n  e f f o r t s  have been d i r ec t ed  a t  protocol 

Development of a computerized p a t i e n t  record sys tem f o r  protocol 

The p ro toco l  func t ion ,  l e d  by t h e  Protocol  Nurse, Ms. Carol Selheimer, 
8ssigncd t o  t h e  Biometry Divis ion,  has been defined and r e f ined  such chat an 
t f f i c i e n t  organized effort is establ iuhed.  Each new p a t i e n t ' s  record i s  reviewed f o r  
poso ib lc  p ro toco l  access ion  at  t h e  time of t h e  f i r s t  p a t i e n t  v i s i t ,  with the r e s u l t  
t h a t  in the f i r s t  yea r  of c l i n i c  operation, Radiation Therapy Oncology Croup (KTOG) 
rcceseionb have been s u f f i c i e n t  t o  earn f u l l  membership of the Center i n  t h a t  group. 
This vi11 be described I n  g r e a t e r  d e t a i l  under t h e  C l i n i c a l  Inves t iga t ions  port ion of 
t h i s  r e p o r t ,  but  t he  r e s p o n s i b i l j t y  f o r  i d e n t i f y i n g  p o t e n t i a l  protocol p a t i e n t s ,  
8 s s I s t i n g  physicians in explaining research s t u d i e s  t o  p a t i e n t s ,  obtaining pa t i en t  
consent,  and completing t h e  necessary randomization procedure and study forms is 
8SSumed by t h e  P ro toco l  Nurse under physician guidance. This has reduced physician 
e f fo r t  f o r  such a c t i v i t y  by 80 percent.  
d e t a i l e d  records on p ro toco l  p a t i e n t s  and providing pe r iod ic  s t a t i s t i c a l  r epor t s  on 
case access ion  and outcome. 

The Biometry Division is a l s o  keeping 

The data a n a l y s i s  requirements f o r  t h e  pion c l i n i c a l  t r i a l s  are being 

The b i o s t a t i s t i c i a n  t o  be employed by t h e  Biomctry Division 
def ined and coordinated wi th  D r .  Marvin Zelen of the RTOG s t a t i s t i c a l  ana lys i s  group 
i n  Buffalo,  New York. 
w i l l  vo rk  with Dr. Zelen's group. 

Tht Chief of t h e  Biometry Division is a member of the  Biomedical Control 

This enab les  the  CRTC Biometry group t o  have COntinUOUS i n p u t  i n t o  
Committee a t  t h e  Los Alamos S c i e n t i f i c  Laboratory Clinton P. Anderson EIeson Physics 
F a c i l i t y  (LAN€"). 
the development and Implementation of software and hardware f o r  t h e  pion biomedical 
channel a t  M P F .  

ducted a t  
Pa thology 
amination 

i o  9 1 8 5 3  
Page' 15 

00133494.037 ,. . . 



I r r a d i a t i o n  vith .x-rays and pions.  

Treatment planning program w r i t t e n  by D r .  John Cunningham of the  
P r incess  Margaret Hospi ta l  i n  Toronco, have been a d a p t e d  f o r  use  on t h e  CRTC 
PDP 11/40-computcr and are opera t iona l .  -Addf t lona l  programming is planned t o  
improve the ease of use o f , t h e s e  programs by t h e  CRTC Biomedical Physics Sect ion.  

The Biometry Division has also designed and implemented a computerized 
b i l l i n g  system f o r  t h e  CRTC. 
a d d i t i o n a l  r epor t ing  programs can be added on demand. 
also been wri t ten and is being implemented a t  ch i s  time. 
w r i t t e n  f o r  t h i s  System. 
system for  f a s t  random access  of records s to red  in computer f i l e s .  
w i l l  a l s o  be  u t i l i z e d  i n  t h e  computerized medical records sys t em now under develop- 
ment and expected t o  be completed by t he  end of t h e  cu r ren t  gran t  year.  
Implementation of t h e  computerized medical records program will include 15 program 
for maintenance and repor t ing .  This b i l l i n g  and l edge r  sys t em with its ready cost-  
account ing c a p a b i l i t y  ensures appropr ia te  a l l o c a t i o n  of charges t o  t h e  several 
sources  of funds  which comprise t h e  t o t a l  CRTC budget. 

Forty programs were w r i t t e n  for t h i s  system and 
A general  ledger  system has 

Twelve programs have been 
The b i l l i n g  sys tem inc ludes  an Informational  r e t r i e v a l  . 

This  system 

I n i t i a l  

(3) Core Morphology. The Core Morphology Laboratory was under construct ion 
d u r i n g  t h e  f i r s t  g ran t  year and was ready f o r  occupancy i n  February 1975. Equipment 
and s u p p l i e s  were ordered and i n s t a l l e d  and the  necessary technica l  s t a f f  recru i ted .  
D r .  W i l l i a m  C. Black w a s  appointed Chief of t he  Pathology Sect ion for t he  CRTC and 
r e t a i n e d  h i s  j o i n t  appointment as Associate Professor  of Pathology with the  U R I  
School Of Medicine. During the  cur ren t  gran t  year, Dr. Gerald Bordin joined the  
School of Medicine Department of Pathology. 
in te res t  in oncology, he works c lose ly  wi th  D r .  Black, and has  been appointed Chief 
Of the Surgical Parhology Laboratory for t he  B e r n a l i l l o  County Hedical Center. 

A s u r g i c a l  pa thologis t  wi th  a primary 

During the per iod January 1, 197s. t o  approximately November 1, 1975, 
c u r g i c a l  pathology materials per ta in ing  t o  220 p a t i e n t s  seen i n  the  CRTC were 
examined and a formal pathology r epor t  prepared. This ac t iv i ty  was d i r ec t ed  toward 
review of  t h e  o r i g i n a l  diagnosis  f o r  more p r e c i s e  c l a s s i f i c a t i o n  of i nd iv idua l  neo- 
plasms i nc lud ing  h i s t o l o g i c a l  grade and f o r  more p r e c i s e  c l in ica l  s t ag ing  of neo- 
p l a s t i c  d i s e a s e  when possible .  Approximately 700 s u r g i c a l  pathology cases were seen 
in c o n s u l t a t i o n  wi th  o the r  pa thologis t s  from t h e  c i t y ,  state, or o the r  s t a t e s .  
Diagnos t ic  electron microscopy was used t o  b e t t e r  de f ine  and more p rec i se ly  classify 

Approximately one - f i f th  of these  cases  involved p a t i e n t s  being seen i n  consul ta t ion  
w i t h  p a t h o l o g i s t s  f rcm ou t s ide  t h e  Center. 

- neOplasmS, t h e  morphology of which was ambiguous a t  t h e  l e v e l  of l i g h t  microscoPY. 

I n  suppor t  of c l i n i c a l  i n v e s t i g a t i o n s  a t  t h e  Center,  t he  Core rlorphology 
staff reviewed pathology materials f o r  p a t i e n t s  p a r t i c i p a t i n g  i n  the  p ion ,  RTOG, 
Southwest Oncology Group (SUOC), and other CRTC protocols  (such as a hyperthermia 
p i l o t  s tudy  ROW under way). 

T i s sues  from four  p a t i e n t s  with metastatic carcinoma t o  the  sk in  who 
p a r t i c i p a t e d  I n  t h e  pion human radiobiology s t u d i e s  were ex tens ive ly  s t u d i e d  V i a  
h i s t o l o g i c a l  s e c t i o n s  prepared from tissues obtained a t  autopsy. 
w a s  developed f o r  t h e s e  p a t i e n t s  and o t h e r s  who are expected t o  p a r t i c i p a t c  in Lhis 
p r o t o c o l  when t h e  pion beam is reac t iva ted .  

. 
A b a s i c  s t u d y  Plan 

The p lan  includes:  

1 0 9 1 8 5 4  
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(a) Comparacfve e f f e c t s  of x- rad ia t ion  and pions on tumor 
metastases i n  skin.  

1) Tumor cell kill o r  damage cons is ten t  with l e t h a l  e f f e c t ,  
q u a l i t a t i v e  aspects--cytological.  appearance of tumor c e l l s  (comparison of x-ray and 
pion-treated t i s s u e s ) .  

2) Tumor ce l l  k i l l  o r  damage cons is ten t  with le thal  e f f e c t ,  
q u a n t i t a t i v e  aspec ts .  

8 )  Depth of tumor ce l l  necros is  a t t r i b u t a b l e  t o  r ad ia t ion .  

b) Uniformity of r a d i a t i o n  e f f e c t  ac ross  the  treatment 
f i e l d  ( p a r a l l e l  t o  sk in  sur face) .  

c )  Dose response In terms of tumor cell e f f e c t .  

3) Host response i n  the  area of t h e  i r r a d i a t e d  tumor. 

a) Vascular 

b) Inflammatory 

c) Connective t issue stroma 

(b) Comparative effects of x-rays and pions on normal s k i n  (adjacent 
t o  bu t  s e p a r a t e  from metas t a t i c  nodules) ,  

1) Epidermal th ickness  

2) Adnexae 

a) Pilosebaceous apparatus  

b) Sweat gland duc t s  and a c i n i  

3) Vascular s t r u c t u r e s  

a) A r t e r i o l e s  

b) Venules 

c )  C a p i l l a r i e s  (pap i l l a ry  dermis. upper r e t i c u l a r  dermis, 
lower ret icular  demls, and subcutaneum) 

4) Connective tissue s t r u c t u r e  

a) Arrec tores  pilorurn 

b) Fib rob la s t s  and col lagen 

c) Lipocyte6 

1 0 9 1 8 5 5  

5) Leukocyte response,  inc luding  melanin conta in ing  h i s t iocy te s .  
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The results of t hese  h i s t o l o g i c a l  examinations a r e  presented 
under t h e  s e c t i o n  of t h i s  progress  r epor t  dea l ing  wi th  C l i n i c a l  Inves t iga t ions .  

(4) Basic  Research. Although not  funded by t h i s  g r a n t ,  a b a s i c  research 
program is a goa l  of t h e  CRTC and labora tory  space for b a s i c  research  was constructed 
on t h e  t h i r d  f l o o r  o f  t h e  CRTC. In August of 1975, Dr. John 11. Yuhas was appointed 
Assoc ia t e  D i rec to r  for Biology and jo ined  the  Center on January 1, 1976. Funding for 
his a c t i v i t i e s  is  be ing  provided through Grant No. 5-Pol-CA-14OS2-03, S t a t e  
appropr i a t ions  t o  t h e  CRTC, and o t h e r  Uh% funds. Between August 1975 end January 1. 
1976, D r .  Yuhas spent  one week pe r  month consul t ing  a t  t h e  Center in preparat ion for 
the i n i t i a t i o n  of a f u l l - s c a l e  research  program i n  January. A t  the  o u t s e t ,  the  
b io logy  r e sea rch  program will concen t r a t e  on the  p r e c l i n i c a l  s t u d i e s  of pion radio- 
therapy ,  leadfng  to  fu l l -oca le  c l i n i c a l  & r i a l s ,  and on the  use  of rad iopro tec t ive  and 
r a d i o s e n s i t i z i n g  drugs in radiotherapy,  on t h e  na tu re  of t h e  fnduct ion of lung cancer, 
and on t h e  factors which determine t h e  spread of cancer throughout t he  body. Grants- 
in-aid for t h e  f i rs t  t h r e e  p r o j e c t s  have already been obtained or  app l i ca t ions  
aubmit ted,  and t h e  fou r th  p r o j e c t  w i l l  be proposed f o r  funding in a separa te  research 
a p p l i c a t i o n  i n  the n e a r  future.. 

Hr. Xlchael  Yurconic has  jo ined  t h e  Center as Chief Technologist  f o r  the 
Bdology Labora to r i e s  and is i n  charge of coordinat ing labora tory  support  fo r  
Dr. Yuhas' r e sea rch  and that of o t h e r  i nves t iga to r s .  Approximately $65,000 i n  research 
equipment has  been purchased f o r  i n s t a l l a t i o n  i n  the  Biology Laborator ies .  
i n i t i a l  o u t l a y  w i l l  a l low Dr. Yuhas' group t o  meet our p re sen t  commitments f o r  
r e s e a r c h  and w i l l  provide a working f a c i l i t y  for a t t r a c t i n g  o t h e r  s c i e n t i s t s .  
t h i r d - f l o o r  animal f a c i l i t i e s  are be ing  equipped for housing mice, and plans a r e  
under  way f o r  development of a larger animal f a c i l i t y  i n  t h e  basement of the CRTC 
for housing mul t ip l e  spec ies .  

Thfs 

The 

Negot ia t ions  are under vay v i t h  p o t e n t i a l  research  s t a f f  members. mci 
who are c u r r e n t l y  under s e r l o u r  cons idera t ion  have been concerned wi th  immunological 
de fenses  against cancer ,  t h e  n a t u r e  of Cancer formation, and t h e  de fec t s  i n  norm1 
Con t ro l  mechanisms which l e a d  t o  Its appearance. 
planned,  t h e  b a s i c  s c i e n t i s t s  w i l l  work c lose ly  with c l i n i c i a n s  i n  a t tempting t o  
prov ide  t h e  b e s t  p o s s i b l e  cancer  management f o r  pa t i en t s .  

Under t h e  biology program being 

Progress  during t h e  past year  has  been most ev ident  i n  the  P rec l in i ca l  
S t u d i e s  of Pion Radiotherapy. 
S c i e n t i f i c  Laboratory is ass igned  fu l l - t ime t o  t h e  p r e c l i n i c a l  s t u d i e s  pro jec t  and 
has developed a11 of t h e  s h i e l d i n g  and exposure geometries f o r  t h e  pion experiments 
which vi11 begin  i n  t h e  s p r i n g  of 1976. 
through Consul ta t ion  wi th  a number of o ther  l abora to r i e s ,  he  has developed a bat te ry  
Of t e s t  systems t h a t  w i l l  a l low accura t e  quan t i t a r ion  of t h e  e f f e c t s  of Pions i n  a 
number of normal t i s s u e s ,  i.e., t h e  type  of information requi red  for opt inul  c l i n i c a l  
t t s t i n g  of pions. 

D r .  Leo Comer of t h e  Heal th  Oivis ion a t  the  LO5 Alamos 

Further ,  through ind iv idua l  e f f o r t  and 
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D r .  Gary W. West, who i s  completing h i s  res idency i n  radiotherapy at  
t h e  Center,  has  i n i t i a t e d  a research pro jec t  on the  i n t e r a c t i o n  of rad iopro tec t ive  
drugs  and r a d i o s e n s i t i z i n g  drugs,  i n  co l labora t ion  wi th  Dr. Yuhas and 
Dr. D. F. Petersen ,  Alternate Divis ion Leader, Health Divis ion,  U S L .  The 
ana lyses  of t hese  i n t e r a c t i o n s  i n  vitro should provide va luable  information re- 
garding the  c l inical  a p p l i c a b i l i t y  of e i t h e r  or both drugs.  
the same area, i n i t i a t e d  by Drs. Yuhas, Kligerman, and Pe tersen  and Plr. Yurconlc, 
has concerned t h e  p o s s i b i l i t y  of using both drugs i n  the same tumor-bearing hos t .  
Progress  t o  d a t e  sugges ts  t h a t  both drugs are w e l l  t o l e r a t e d  i n  combination, 
and t h a t  the combination inc reases  the e f f ec t iveness  of radiotherapy f a r  better than 
could e i t h e r  drug alone. 

A second p r o j e c t  i n  

(5) C l i n i c a i  Operations.  The CRTC opened its c l i n i c a l  f a c i l i t i e s  i n  
January 1975. The CRTC is adjacent t o  the  B e r n a l i l l o  County Pledical Center,  t h e  
primary UNM t eaching  h o s p i t a l ,  and 1s connected by corridor with BOK on t h e  pa t i en t  
clinic l e v e l .  P a t i e n t s  receive care a t  t h e  CRTC on an ou tpa t i en t  bas i s .  A four-bed 
area is a v a i l a b l e  where p a t i e n t s  can s t ay  up t o  2 4  hours  f o r  recovery a f t e r  out- 
p a t i e n t  surgery  o r  extended chemotherapy procedures. P a t i e n t s  who requi re  hospi ta l -  
i z a t i o n  are  admitted t o  BCMC or o the r  Albuquerque hosp i t a l s .  An eight-bed research 
uni t  is under cons t ruc t ion  a t  BCMC, p a r t i a l l y  supported by an a l l o c a t i o n  of $75,000 
for a l t e r a t i o n s  and renovat ions under t h i f  g ran t .  

A t o t a l  of 13,087 p a t i e n t  v i s i t s  have been recorded a t  the  CRTC f o r  the 
period January 2, 1975 t o  December 31, 1975. The number of monthly v i s i t s  has 
i nc reased  from 271 i n  January to 1273 i n  December of 1975, u i t h  a high of 1749 
recorded i n  October. 
t o t a l e d  405. 

New radiotherapy cases  seen a t  t h e  Center i n  Calendar Year 1975 

Activi t ies  of the Medical Oncology u n i t  are d e t a i l e d  la ter  i n  t h i s  
r e p o r t  under Cancer Chemotherapy C l i n i c a l  Inves t iga t ions .  
1975 of Robert  Hilgers, H. D., a gynecological oncologis t ,  t h e  gynecology caseload 
8t t h e  Center  has e s c a l a t e d  dramatical ly .  
D r .  Alma Young, began in January 1975, and tri-weekly gynecology c l i n i c s  began i n  
March. 
o u t p a t i e n t  s u r g i c a l  s u i t e ,  and the un i t  will become ope ra t iona l  when i n s t a l l a t f o a  
is complete. 

With t h e  a r r i v a l  i n  Apri l  

A weekly colposcopy c l i n i c  headed by 

Equipment has  been ordered f o r  t h e  A geni t -ur inary c l i n i c  began i n  April .  

Curren t ly ,  cases are being r e fe r r ed  t o  t h e  Center from throughout t h e  
region.  
v h i l e  49 percent  are S t a t e  r e s i d e n t s  of count ies  o the r  than Berna l i l l o  and 5 percent 
are r e s i d e n t s  in o t h e r  S t a t e s .  
the CRTC a g a i n  begins  access ing  cases f o r  t he  pion program. 

Approximately 46 percent  of CRTC p a t i e n t s  are B e r n a l i l l o  County r e s iden t s ,  

The l a t t e r  percentage is  expected t o  e s c a l a t e  when 

The CRTC Outreach Program was expanded t o  inc lude  Las Cruces and 
Santa  Fe, br ing ing  t o  f i v e  t h e  number of communities p a r t i c i p a t i n g  i n  t h i s  prostax.  
The o t h e r s  are Los Alamos, Gallup, and Rosuell. Under t h i s  program, the  CRTC scnds 
Q u l t i d i s c i p l i n a r y  team of UNkl and community physicians t o  p a r t i c i p a t e  i n  j o i n t  tunor 
conferences w i t h  t h e  local  doctors .  
schedule  a t  t h e  i n v i t a t i o n  of t h e  local doctors .  
$8 planned when t h e  CRTC completes negot ia t ion  of a con t rac t  w i t h  t he  E C I  Division of 
Cancer Control  and R e h a b i l i t a t i o n  f o r  implementation of a s ta tewide  Cancer Control 
Program. 

The teams v i s i t  on a monchly or bi-monthls 
Fur ther  expansion of t h i s  program 

I 0 9 1 8 5 1  
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The nur s ing  s t a f f  has  been a c t i v e  l z  c o n t i x i n g  et,:ation programs 
for nurses  throughout t h e  S t a r e ,  under the a u r y L c s  of :?e CRTC 3nd t h e  American 
Cancer Soc ie ty -  

The recrui tment  Of another  -medicrl. :=:ologist and 3 s u r g i c a l  oncologist  
f o r  t h e  Center continued during t h e  current fr'z: Tear,  v i t h  several  p o t e n t i a l  
candidates  i d e n t i f i e d .  It is expected t h a t  a --iizal ot.;ologis: vi11 be appointed 
within a f e u  months, although t h e  appointment :f a surgeon will require  more t i m e .  

I 

b. C l i n i c a l  I n v e s t i g a t i o n s  

(1) Operation of t he  Biomedical Char.zrL. The Siomed1c;i pion channel 
e n t e r e d  a planned shutdown phase for r e p a i r s  zz: aijustzrncs or: December 21, 1 9 7 4 .  
The shutdovn had been planned. t o  l a s t  f o r  s i x  =c=',is, bct  has rsrended much longer 
than  o r i g i n a l l y  a n t i c i p a t e d .  TI:c a c c e l e r a t o r  2- ~. - ,e ra t izg  wall a t  t h i s  time, b u t  
the a d d i t i o n a l  s h i e l d i n g  r equ i r ed  t o  p r o t e c t  ; ;ra==ziel 13 the rx?arirncntal t hea t e r s  
from r a d i a t i o n  r e s u l t i n g  from higher  beam i n t + s i i = i e s  I s  n o t  ye: i n  place.  It is 
not expected t h a t  protons will reach t h e  bio-,a.ii:sl charsol untL: e a r l y  February, 
a f t e r  t h e  s h i e l d i n g  r equ i r ed  fQr high intens:? :;eraticls i s  ir. ? lace  and the 
high i n t e n s f t y  beam l i n e  equipment which can 2s  =zintai;..zd v i r h  :smote-control 
maintenance equipment has been i n s t a l l e d .  
of 10 microamps l a s t  yea r  t o  avoid accumulati:= - 5  high levels  :I induced r a d i a t i o n  
In t h e  a c c e l e r a t o r  tunnel  which would prevent zz-leticn of cha 7lanncd r e p a i r s  and 
8djustments.  
10 microamps SO t h a t  comparison measurements :" 5 s  made. Houai*sr, t he  i n t e n s i t y  
Will t hen  be escalated t o  100 microamps wi th i -  :;a nonths, and x e r  the  course of 
t h e  yea r  t o  50 percent  of t h e  design intensic:: :f I millfanp, c r  approximately 
500 microamps. Further  i n c r e a s e s  i n  c u r r e n t  -.-iL rake ;lace s k d l y  t h e r e a f t e r  
until t h e  maximum is reached. 

Tht ?.e= was rtotric:rd t o  an  i n t e n s i t y  

The a c c e l e r a t o r  is expected t o  Ts rsactivz:cd 01: 13 i n t e n s i t y  of 

During t h i s  shutdown pe r iod ,  pre?.--ztion f o r  patic:: treatment with 
the n e g a t i v e  pion beam has  continued a t  a his5  h ~ a l  of activi::: so t h a t  reasonable 
volumes can b e  i r r a d i a t e d  vhen t h e  beam is ret::lTzted. 
Of t h e  head and neck w i l l  be i n i t i a t e d  b e f o r e  =.:.t Currer.: graz: Teat ends. 
during this shutdown r e l a t e d  t o  t h e  c l i n i c a l  :r,tLs include: 

Tests :Z sk in  and t i s s u e s  
A c t i v i t i e s  

(a) Completion of t h e  high intes:? t a r g e t  stat:',:2 v i t h  capab i l i t y  
f o r  1 mlliampere p ro ton  beam operat ion.  

(b) Instal la t ion of n h d i u n  a;xc:r?fere container along the  l i n a c  
channel t o  enhance t h e  achievable  dose d i s t r i k ; s . r f x s .  
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. tunes w i l l  be e a s i l y  achieved when t h e  channel is reac t iva ted .  
I 

( f )  Development of an accura te  beam model f o r  t reatment  planning 
purposes which al lows rapid generat ion of dose d i s t r i b u t i o n s  from i n p u t  beam 
d i s t r i b u t i o n s .  This  model is e s s e n t i a l  for accura te  assessment of inhomogeneities 
and bolus  cons t ruc t ion  problems and this vork is by far the  most r e a l i s t i c  attempt 
i n  p a r t i c l e  radiotherapy t o  dare. 

( 8 )  Development of s e v e r a l  beam tunes s u i t a b l e  f o r  l a r g e  ' 

volume s t a t i c  dose d i s t r i b u t i o n s .  

a) I n s t a l l a t i o n  of t h e  dynamic range s h i f t e r  f o r  swept 
beam i r r a d i a t i o n s .  

(I) Completion of t h e  computerized dosimetry system necessary t o  
c a t a l o g  the three-dimensional dose d i s t r i b u t i o n s  ava i l ab le  i n  t h e  new l a r g e  
volume beams planned. 

When the  biomedical channel comes on line, t h e  beam time w i l l  be 
devoted e n t i r e l y  t o  physics f o r ' r h e  f i r s t  t vo  months, so t h a t  base l ine  measurements 
and r e l i a b i l i t y  can be  e s t ab l i shed ,  p a r t i c u l a r l y  those r e l a t e d  t o  computeritcd codes 
for t h e  product ion of spec i f i ed  beam configurat ions.  

(2) Radiat ion Therapy C l i n i c a l  Inves t iga t ions .  I n  t h e  pas t  yea r ,  two 
r a d i o t h e r a p i s t s  have been added. Jose  M. Sa la ,  Pi. D . ,  Professor  of Radiology and 
Chief of Radiat ion Oncology, has  been appointed Medical Di rec tor  of t he  Cancer 
Research and Treatment Center. T e t r y D .  Powell, M.  D. ,  Ass i s tan t  Professor  of 
Radiology, has  jo ined  t h e  f acu l ty .  This  makes four  r a d i a t i o n  t h e r a p i s t s  a t  the  
Cancer Research and Treatment Center,  one of whom is the  Program Direc tor .  The 
reason f o r  t h e  Increase  in s t a f f  over and above the  Program Direc tor  and 
Dr. Char les  J. Sternhagen has  been t h e  rap id  increase  i n  cases  and the an t i c ipa t ion  
of r e - i n s t i t u t i o n  of human radiobiology pion tests i n  t he  la te  winter  of 1975-76 
or e a r l y  spring. 

Dr. Xelsey and Dr .  Yuhas w i l l  be t he  a c t i v e  p h y s i c i s t  and radio- 
b i o l o g i s t  on t h e  Coanaittee f o r  Human Trials  of Pion Radiotherapy, UhX/LZSL. 
vi11 a l s o  be one of the r ad iob io log i s t s  on the Human Radiobiology Committee for 
Pion S t u d i e s  . 

D r .  Yuhas 

The Cancer Research and Treatment Center opened its doors on January 2 ,  

However, t he  number increased 
1975, and a Clinac 18 w a s  put  i n t o  opera t ion  on January 15, 1975. 
number of cases were accessed during t h e  f i r s t  month. 
s t e a d i l y  each month so t h a t  a t o t a l  of 405 new cancer cases  were t r e a t e d  by the  
Cancer Center  radiotherapy s t a f f  i n  t h e  f i r s t  year of operat ion.  This caseload 
a c q u i s i t i o n  is still  climbing wi th  no evidence of a pla teau  having been reached. 
is conse rva t ive  t o  say t h a t  t h e  Center is now accessing cases a t  t h e  r a t e  of 500 
p a t i e n t s  a year.  

Only a l imited 

L It ' 

This  has  brought t h e  Clinac 18 t o  capaci ty  opera t ion  f o r  an  eight-hour 
day. 
1 5  percent  of our p a t i e n t s  u t i l i z e  the  e l e c t r o n  beam. 
coabina t fon  of a renewed i n t e r e s t  i n  optimizing treatment planning, as well CIS the 
presence of Dr. Alfred Smith in t he  Physics Sect ion,  because of h i s  long cxpcricncc 

The t echn ica l  s t a f f  a r e  working f o r  n ine  hours a day t o  accomplish t h i s .  
This i s  a r e s u l t  of the 

SOmC 

.. 
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v i t h  t h e  e l e c t r o n  beam therapy vhen he was associated with D r .  Norah Tapley a t  
H. D. Anderson Hospital .  

The performance of t h e  Clinac 18 has been outs tanding.  Down- 
time is averaging about one hour a week, 
d n u t e s  of this darn-time is t h e  result of t h e  manner i n  which the  p l a s t i c  covers 
of t h e  a c c e l e r a t o r  are fixed t o  t h e  frame. It takes only 10 t o  20 minutes a week 
to make t he  c o r r e c t i v e  8dfustments t o  t h e  e l ec t ron ic s .  This has been brought t o  the 
a t t e n t i o n  of t h e  Varian Corporation and re-design of the  covers i n  accordance with 
our recommendations for  more r ap id  access t o  the e l e c t r o n i c s  i s  undcrvay. Because of 
the success  of t h e  radiotherapy u n i t  a t  the  Cancer Centez and our r e l a t i o n s h i p  w i t h  
the Lovelace-Bataan Medical Center,  i t  was decided i n  t h e  fall of 1975 t h a t  t h e  
Cancer Center would purchase t h e  Theratron 80 coba l t  machine a t  the  Lovelace C l in i c  
and have i t  i n s t a l l e d ' i n  the Cancer Center. This t r a n s f e r  should occur on or  about 
February 1, 1976. 
Lovelace-Bataan Medical Center p a t i e n t s  will be c a r r i e d  out  a t  t h e  Cancer Center. 
The r a d i a t i o n  onco log i s t s  of t h e  Cancer Research and Treatment Center w i l l  be a t  
the Lovelace-Bataan Medical Center daily for consu l t a t ion  and decision-making on 
p a t i e n t s  who might be candidates  f o r  r a d i a t i o n  therapy. 
d e f i n i t i v e  c a s e s  t r e a t e d  a t  Love8ace are simulated at the  CRTC. 

It should be pointed out t h a t  35 t o  45 

From t h a t  t i m e  forward, a l l  radiotherapy t reatments  required by 

A t  t h e  present  time, all 

The Cancer Center has been a provis ional  member of t he  RTOG. The 
a c c e s s i o n  of p a t i e n t s  i n  t h e  Calendar Year 1974 was d i f f i c u l t .  I n  an a n a l y s i s  of 
the reason f o r  such f a i l u r e ,  vhen g r e a t  i n t e r e s t  w a s  professed by the  medical s t a f f ,  
it was found t h a t  too much time was required t o :  (1) determine i f  t h e  case f i t t e d  
I n t o  one of t h e  RTOG pro toco l s ;  (2) d i scuss  with the p a t i e n t  and family the i n t e n t  
of t h e  protocol; (3) go over t h e  consent form i n  such a manner t h a t  the principle 
of "informed consent" vas m e t ;  and (4) fill out t he  forms which did not  r equ i r e  
phys i c i an  inpu t .  In February 1 9 7 5 ,  MS. Carol Selheimer, a r e g i s t e r e d  nurse with an 
I n t e r e s t  in d a t a  management and c l i n i c a l  i nves t iga t ion ,  w a s  employed as a "Protocol 
Nurse" t o  see i f  such an  i n d i v i d u a l  could so lve  these l o g i s t i c  problems. 
been uncommonly s u c c e s s f u l  accessing 31 p a t i e n t s  out  of 405 a v a i l a b l e  t o  us in t h e  
p e r i o d  of one year ,  a 7.6 percen t  success rate. Because of this, w e  have been 
Informed by t h e  RTOC Headquarters s t a f f  t h a t  w e  w i l l  be admitted t o  f u l l  membership 
a t  t he  January 15, 1976, meeting in San Diego. 
f o r  each 300 nev cancer  cases a yea r  is required. An a s s o c i a t e  t o  Els. Selheimer 
will be appointed soon, so t h a t  pion protocol  p a t i e n t s  w i l l  r ece ive  the  sane type 
of cons ide ra t ion .  

We have 

It appears t h a t  one protocol  nurse 

The f irst  human radiobiology tests were designed t o  compare thc 
effects of pions and 140 kv x-rays on normal s k i n  surrounding me tas t a t i c  nodules. 
P re l imina ry  tests on t h r e e  p a t i e n t s  were conducted t o  e s t a b l i s h  s a f e  doses. Then a 
s i n g l e  p a t i e n t  w i th  m u l t i p l e  metastatic melanoma nodules w a s  s e l e c t e d  and 18 of h i s  
nodules  randomized t o  t reatment  w i th  pions o r  x-rays a t  55,  6 6 ,  and 75 percent of a 
c u r a t i v e  dose l e v e l  of 5,200 x-ray rads i n  19 days. 
f r a c t i o n s  i n  19 days, w i t h  t h e  peak pion doses a t  one-half t h e  l e v e l  of the X-ray 
doses. The dose rate f o r  t h e  x-rays was 500 rads per  minute, and f o r  peak pions, 
>7 r a d s  per minute. 
n o d u 1 e . h  t h e  middle dose range treated with a 5 cm cone. 
t he  3-cm x-ray c o l l i m a t o r  was e s s e n t i a l l y  f l a t  over a c e n t r a l  diamctcr of 2.3 Cn, 
whi le  t h a t  f o r  pions w a s  Gaussian with f u l l  width of half  maximum of about 3 

Treatment was given i n  15 

A l l  areas were t r ea t ed  with a 3 cm cone, except one x-ray 
The beam p r o f i l e  across  

Color photographs were taken twice weekly with constant  exposure, l i gh t -  
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the  s k i n  r eac t ions  of the 
photographs was recorded using a NcBeth densitometer Hodcl 504, w i t h  a Kodak 
green f i l t e r  158. The Eastman Kodak Research Laboratory s t a f f  provided consul ta t ion.  
The densitometry measurements and observations by the r a d i a t i o n  t h e r a p i s t s  indicated 
that  maximum erythema occurred a t  six to seven weeks, w i th  g r e a t e r  react ion t o  x-rays 
than t o  pions.  Dose response curves weie constructed by p l o t t i n g  the average values 
of t he  maximum skin e f f e c t  at  each dose l eve l .  The x-ray curve vas  l i n e a r l y  i n t e r -  
polated so t h a t  i t  could b e  compared with t h e  pion curve a t  t h e  o p t i c a l  densi ty  
of 0.23, y ie ld ing  an RBE €or s k i n  erythema of 1.43. A quest ion was r a i sed  a t  a 
r ecen t  i n t e r n a t i o n a l  p a r t i c l e  therapy meeting about t h e  degree of i n t e r p o l a t i o n  
required t o  compare t h e  x-ray curve with t h a t  f o r  pions a t  t h e  o p t i c a l  densi ty  of 
0.23. On advice of br. Jack Fowler, t he  amount of i n t e r p o l a t i o n  required was 
c a l c u l a t e d  and found to  be only 77 r a d s ,  o r  only 7.4 percent of t he  s c a l e  from t h e  
lowest t o  t h e  h ighes t  x-ray dose. 
8tudy. a broader spread of doses w i l l  be used i n  the  r epea t  study so t h a t  t h i s  
o b j e c t i o n  w i l l  be obviated.  

With &he r e s u l t s  a v a i l a b l e  from t h i s  i n i t i a l  

The p r i n c f p a l  i n v e s t i g a t o r  po in t s  out one cause f o r  concern. Since a 
l a r g e r  a r e a  of s k i n  was i r r a d i a t e d  at  the  90%+ isodose l e v e l  with x-rays than with 
pions, t h i s  could account f o r  t'he increased i n t e n s i t y  of s k i n  r eac t ion  with x-rays. 
A compensating f i l t e r  for t he  3 cm cone has been designed by D r .  Kelsey t o  match 
the 140 kv x-ray beam p r o f i l e  t o  the  compensated and uncompensated pion beam p r o f i l e .  
The compensated and uncompensated cones w i l l  be used t o  determine i f  s i g n i f i c a n t l y  
d i f f e r e n t  r e a c t i o n s  are obtained. Also, the  human s k i n  experiments t o  be repeated 
e a r l y  next yea r  w i l l  be  done with a sharper pion beam. 

A f t e r  t h e  p a t i e n t ' s  deat).., 25 weeks a f t e r  i r r a d i a t i o n ,  an attempt was 
made t o  assess intcrmedlate-term reac t ion  on specimens taken a t  autopsy, using the 
q u a n t i t a t i v e  h i s t o l o g i c  method of Chalkley counts. 
t r e e t e d  skin, x-ray t r e a t e d  s u n ,  and peak pion t r e a t e d  skin.  
counted, t he  measurements showed no s i g n i f i c a n t  d i f f e r e n c e s  among any of these groups 
In the mean number of the following types of s e l l s  or s t r u c t u r e s :  collagen; 
c a p i l l a r i e s / v e n u l e s ;  o r t e r i e s / a r t e r i o l e s  ; dermal appendages; o r  a r t i f a c t s /  t i s s u e  
space.  
pions or x-rays. 
repeated,  e s p e c i a l l y  wi th  h ighe r  dose rates. 

Measurements were made on un- 
With 600 f i e l d s  

Thus, a t  five months a f t e r  treatment,  t h e r e  were no untoward effects from 
A l a r g e r  number of Chalkley counts  w i l l  be made when the study is  

(3) Cancer Chemotherapy Clinical Inves t iga t ions .  P a r t i c i p a t i o n  by the UhX 
CRTC and UNM-Affiliated Hospi ta ls  i n  the Southwest Oncology Group (SWOC) is 
supported by NCI Grant No. RO1-CA-12213-05 (J. H. Sa ik i ,  X. D., P r inc ipa l  Invest i -  
g a t o r ) ,  and by NCI Grant No. 5-Pol-CA-16127-02, 
Oncology Divis ion of t h e  Department of Medicine, UNM School of Medicine, was moved 
to the Cancer Research and Treatment Center, where t h i s  a c t i v i t y  is now centered. 
The Medical Oncology Sec t ion  of the  CRTC is see ing  an  average of 23 new p a t i e n t s  per  
month, or approximately 276 new p a t i e n t s  per year. 

I n  January 1975, t h e  Etedical 
, 

Under t h e  Leokemia-Lymphoma Program e s t a b l i s h e d  five years ogo a t  L Y .  
connnunitp physicians p a r t i c i p a t e  with the  UNbl group i n  management of their  PaCiCl ',. 
on SWOC protocols .  C u r r e n t l y ,  more than 90 percent  of c h i l d r m  w i t h  m u t C  ICukCI.. 
throughout t h e  S t a t e  of New Elexlco are being t r e a t e d  under t h i s  program. 
50 percent  of a l l  a d u l t  p a t i e n t s  with acute  leukemia throughout thc S t a t e  D f C  a l s o  
being t r e a t e d  under t h e  program, as are approximately 60 pctccnt  of p a t i e n t s  w i t 1 1  
m l i g n a n t  lymphoma. 

?lore t l iw ' 

This has had a major impact on the awareness of p r r \ C t i c i n &  
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phys ic ians  throughout t h e  S t a t e  of t h e  most recent  advances i n  cancer chemotherapy. 

During t h e  f i r s t  e i g h t  months of Calendar Year 1 9 7 5 ,  the  Urn SI.?OC 
access ions  t o t a l e d  90 p a t i e n t s ,  with C h i s  number expected t o  reach 135 by t h e  end of 
the year ,  a s  compared wi th  104 for Calendar Year 1974. Approximately h a l f  of these 
cases were a c u t e  leukemias and lymphomas, wi th  the  remainder d i s t r i b u t e d  among 
myeloma and va r ious  s o l i d  tumors. 

To provide a more comprehensive and mul t id i sc ip l ina ry  approach i n  the SKOG 
pro toco l s ,  the  CRTC has the p a r t i c i p a t i o n  of chemotherapists,  r a d i o t h e r a p i s t s ,  and a 
gynecological  oncologis t ,  represent ing  the  CRTC, the  Uh31 School of Medicine, U21- 
A f f i l i a t e d  Hospi ta l s ,  and var ious community h o s p i t a l s .  
c u r r e n t l y  Drs. J. H. Saik l ,  Morton H. Kligerman and C. J. Sternhagen, CRTC; and 
Bruce Wirner and Donald C. Pinkerton, Lovelace-Bataan Medical Center. Associate  
members are D r s .  Henry S a i e r s ,  Veterans Administration Hospi ta l ,  and Doyle S i m o n s ,  
St. Joseph Hospi ta l .  Proposed a s s o c i a t e  members are D r s .  W. C. Black and Robert 
Wilgers of t h e  CRTC. Dro. S a i k i  and Black are members of the  SWOC Sarcoma 
Committee; D r .  H i lge r s  has  been proposed for membership on t h e  Gynecologic Oncology 
Committee; D r .  Plnkerton Is a member of a P e d i a t r i c  Division; and Drs. Kligernan, 
Sternhagen, and Simmons are members of t h e  Radiotherapy Committee, 

Full members of Sh'OG are 

Dr. Saikf  is serv ing  as Study Chairman of SWOG Protocol  7 2 0 9 ,  
S A z a c y t I d l n e  i n  Acute Leukemia, which i s  d i r ec t ed  mainly a t  myeloblast ic  and 
monocytic leukemias. This protocol  is t o  be closed soon. A t o t a l  of 84 paLiects 
have been en te red ,  and t h e  complete remission rate of evaluable  p a t i e n t s  remains 
8t approxiua te ly  30 percent .  As a follow-up, a proposal has been submitted to t h e  
N C I  C l i n i c a l  Inves t iga t ions  Branch f o r  a study for t he  eva lua t ion  of two schedules 
Qf a d m i n i s t r a t i o n  of 5-Aucyt idine in acute leukemia. 

Dr .  Black, a long wi th  D r .  W i l l i a m  Russe l l  of t h e  H. D.  Anderson 
B o s p i t a l  and Tumor I n s t i t u t e ,  has  e s t ab l i shed  a repos i tory  for evalua t ion  of 
t i s s u e  i n  all Phase 111 sarcoma s t u d i e s .  
of d i a g n o s i s ,  enabl ing  the SWOG members t o  more c lose ly  eva lua te  and c o r r e l a t e  t h e  
r e l a t i o n s h i p  between response, type of chemotherapy, and h i s t o l o g i c  type. 

This repos i tory  w i l l  o l l w  a un i fo rc i ty  

As CbChairman of SWOG Protocol  No. 7 4 2 4 ,  Malignant Nelanoma, 
Dr. Sternhagen developed t h e  radiotherapy technique for this national protocol. 
Dr. S a i k i  and Dr.  S a i e r s  have col labora ted  to  prepare SWOG Protocol  No. 7520, 
C a l a c t o t o l  in Mult ip le  Myeloma. A p i l o t  study f o r  use of hexamethylmclamine i n  
m u l t i p l e  myelom has been proposed by D r .  Keith Lanler and D r .  Sa ik i  f o r  possible 
f u t u r e  proposa l  as a group-wide study. 

The Medical Oncology Sec t ion  p a r t i c i p a t e d  i n  the t r a i n i n g  o r  continuing 
educa t ion  of 144 medical s tuden t s ,  15 i n t e r n s ,  25 r e s iden t s ,  200 prac t i c ing  physicians 
50 nurses ,  and 30 medical technologis t s  during t h e  p a s t  year. 
ass igned  to  t h e  Sec t ion  dur ing  1975, supported by the Veterans Administration Hospital 
Lovelace-Bataan Medical Center,  B e r n a l i l l o  County Medical Center, and an NIH Fellow- 
s h i p .  

Four fe l lows wcre 

( 4 )  Diagnos t ic  Radiology and Nuclear Medicine. During t h e  cur ren t  grant  . 
Year, d i a g n o s t i c  imaging equipment was i n s t a l l e d  i n  tlic Diagnostic Oncologic I n w i n g  
SccCiOn Of t h e  CRTC, which is  adjacent  t o  t he  Radiology I)cpartmPnt 0s the I ; c r n a ~ i l h  
County Medical Ccntcr. The fol lowing s e r v i c e s  a r e  now available:  
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Dr. Antoinc ("Subcutaneous Depth of Supraclavicular  Lymph Nodes Opacified on 
Lymphangiography'.' and "Surgical Cor re l a t ion  w i t h  Radiographic Diagnosis of Para- 
A o r t i c  and P e l v i c  Lymph Nodes as Seen on Lymphangiography") continued during the 
c u r r e n t  g r a n t  yea r ,  and r e sea rch  papers are I n  preparat ion.  These s t u d i e s  3re 
providing information important t o  tumor l o c a l i z a t i o n  f o r  t h e  pion c l i n i c a l  t r i a l s .  - 

I n  the p a s t  y e a r  a Biomedical Physics Sec?ion has been 
e s t a b l i s h e d  wi th  the appointment of D r .  Charles A. Kelsey of t h e  University of 
Wisconsin as Chief of t h e  Biomedical Physics Section a t  t h e  CRTC and Professor ,  
Department of Radiology, UNll School of Medicine. 
terest In neutron generators .  A second appointee is D r .  Alfred Smith, who performed 
t h e  inter-comparison of c l i n i c a l  neutron r a d i a t i o n  programs when he was working w i t h  
t h e  Cancer Group a t  TAElVEC/M. D. Anderson Hospi ta l ,  
C. Lane, whose major r e s p o n s i b i l i t y  had been h o s p i t a l  r a d i a t i o n  physics  a t  the Univ- 
e r s i t y  of Wisconsin. A l l  t h e s e  men w i l l  be d i r e c t l y  involved i n  the pion program a t  
U L ,  and i n  p repa ra t ion  of b e t t e r  techniques of treatment and p a t i e n t  Immobilization 
for convent ional  r a d i a t i o n  t o  be used as comparison r a d i a t i o n  with t h e  pion protocols.  

Dr. Kelscy has had a continuing in- 

A t h i r d  p h y s i c i s t  is Dr. Richard 

Physics  support  f o r  conventional c l in ica l  radiotherapy has been 
under vay w i t h  t h e  Clinac 18 l i n e a r  a c c e l e r a t o r  s i n c e  i t  became ope ra t iona l  i n  
January 1975. 
bo th  e l e c t r o n s  and photons, including t h e  use of lead f i l ters.  The CRTC physics 
group has also supported c l i n i c a l  radiotherapy by CRTC r a d i o t h e r a p i s t s  a t  the Lovelace- 
Bataan Medical Center. Requirements f o r  moving the  Lovelace-Bataan c o b a l t  u n i t  t o  the 
CRTC have been e s t a b l i s h e d  by the  physics group, and a new base h a s  been ordered. 
videotape documentary w i l l  b e  produced when t h e  cobal t  u n i t  i s  dismantled and rn~ved 
t o  t h e  CRTC, f o r  use i n  t r a i n i n g  of biomedical p h y s i c i s t s  and radiotherapy r e s idcn t s .  
Computerized t reatment  planning has been implemented f o r  p a t i e n t s  being t r e a t e d  with 
t h e  CRTC's Cl inac 18 and or thovol tage u n i t ,  and t h e  Lovelace-Bataan coba l t  u n i t .  

C l i n i c a l  ope ra t ions  and dosimetry f o r  the Clinac 18 are i n  e f f e c t  f o r  

X 

Working r e l a t i o n s h i p s  have been e s t ab l i shed  between t h e  Uh?l Bio- 
medical  Physics  Sect ion and t h e  LASL Medium Energy Physics Divis ion s t a f f  assigned 
t o  the biomedical pion p ro jec t .  
t h e  UNM group, wh i l e  t h e  LASL group is primari ly  concerned wi th  de l ive ry  of the 
r e q u i r e d  beam t o  the treatment room. 

Responsibi l i ty  for c l i n i c a l  physics is vested with 

S p e c i f i c a t i o n s  have been defined f o r  t h e  pion treatment couch and an 
i d e n t i c a l  couch to be placed i n  t h e  s imulator  room a t  t h e  WlPF Biomedical F a c i l i t y .  
The couch design r e q u i r e s  vertical  and t r ansve r se  motions, as vel1 a s  the  a b i l i t y  t o  
r o t a t e  t h e  p a t i e n t  about an a x i s  p a r a l l e l  t o  the  f l o o r  and perpendicular  t o  the pion 
beam. 
tfeatmemt room t o  allow r a p i d  set-up under the pion beam. 

The top  s e c t i o n  must be capable of t r a n s f e r  from t h e  s imula to r  room t o  the 

Acqu i s i t i on  of t h e  couch w i l l  allow t h e  CRTC physics  group t o  pro- 
gress with d e f i n i t i o n  of requirements f o r  a simulator  a t  t he  Biomedical F a c i l i t y  and 
w i t h  development of a real is t ic  s imula t ion  program. Current ly ,  plans are being made 
t o  l i n k  Simulation wi th  computerized opt imizat ion of treatment planning f o r  p a t i e n t s  
s e l e c t e d  f o r  pion or conventional radiotherapy.  
r e l e v a n t  inhomogeneities w i th in  t h e  normal t i s s u e  s t r u c t u r e s  have been l o c a l i r c d ,  
Computerized trcatmenc planning w i l l  be  performed. 
s e l e c t e d  t h e  optimum treatment plan,  t h e  s imulator  w i l l  bc used t o  ensure t h a t  the 
s e l e c t e d  t reatment  c o r r c l a r e s  with anatomical landmarks of t he  p a t i e n t .  S i n u h t i o n  
w i l l  r e q u i r e  two image i n t e n s i f i e r  tubes and two x-ray tubes t o  o b t a i n  sirnultaneJus 

After a p a t i e n t ' s  tumor and 

When the  r a d i o t h e r a p i s t  has 

% 
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a n t e r i o r - p o s t e r i o r  and c ross - t ab le  l a t e r a l  vievs of t h e  anatony. 
s c reens  vhich p resen t  t he  image i n t e n s i f i e r  information w i l l  a l s o  be connected to  
the t reatment  planning computer, where  the approved treatment plan is stored. 
t h e  physician i n d i c a t e s  t h e  l o c a t i o n  of  c r i t i c a l  anatomical landmarks and the 
l o c a t i o n  of t h e  tumor, t h e  computer will-superimpose t h e  treatment plan and the pion 
dose d i s t r i b u t i o n  over t h e  f luoroscopic  images. Thus, the  physician will be ab le  t o  
determine whether an adequate margin has been allowed between the  high-dose peak 
r eg ion  and, f o r  example, t h e  s p i n a l  cord o r  o the r  s e n s i t i v e  normal tissues. 
same the ,  he can check t o  ascertain whether t h e  tumor volume vi11 be adequately 
covered by t h e  planned t reatment  volume. 

The t e l e v i s i o n  

When 

At t h e  

c. Tumor Regi s t ry  

Grant No. CA-16127 provides  support  f o r  epideudology a c t i v i t i e s  by t h e  
New Mexico Tumor Registry,  a d i v i s i o n  of t h e  CRTC. 
Registry, a p a r t i c i p a n t  in t h e  Survei l lance E7iderniology and End R e s u l t s  (SEEX) 
Program, is provided by a c o n t r a c t  (NO1-CP-33344) wi th  the NCI  Biometry Branch. The 
Registry serves more than  60 h o s p i t a l s  and provides a population-based cancer 
r e g i s t r y  f o r  New klexico and t h e  e n t i r e  Navajo r e se rva t ion ,  thus producing v a l i d  
cancer  incidence d a t a  f o r  New Mexico's Anglo, Spanish-American, Indian, and 
Black populations.  

P r i n c i p a l  support  for the  

There are marked v a r i a t i o n s  i n  cancer p a t t e r n s  among t h e  r eg ion ' s  major 
ethnic groups, with cancers  o f  stomach, gal lbladder ,  and ce rv ix  most common i n  
Sponlsh and Indians r a t h e r  t han  i n  Anglos. Cancers of s k i n ,  b r e a s t ,  lung, colon, 
rectum, and endometrium are more cornon i n  the Anglo population. 
d e f i n i t i o n s  have been guided by comparisons between New Mexico and other  s t a t e s ,  
e s p e c i a l l y  by  Mason and McKay's recent  20-year cancer  mor t a l i t y  summary and napping, 
by county, for t h e  United S t a t e s .  I n  these  pub l i ca t ions ,  and i n  our own work, 
New Mexico appears w i t h  very low lung cancer f o r  males, bu t  not  females. 
cancer ,  both sexes show high rates. 
Spanish persons are even more extreme. 
not u s u a l l y  fa ta l .  
8urn-e program, has been developed t o  subdivide both the  "AnglO" and "Spanish" groups. 
State populat ion r e d e f i n i t i o n s  by t hese  subdivis ions are i n  process ,  as are County 
level popu la t ion  estimates f o r  1975. 

Population 

For stomach 
The count ies  with a large proportion of 

Skin cancer,  more p reva len t  among Anglos, is 
A computer program, based on t h e  previously developed Spanish 

A subcon t rac t  is c u r r e n t l y  i n  progress wi th  t h e  Los Alarnos S c i e n t i f i c  
Laboratory t o  p a r t i c i p a t e  i n  a six-month planning e f f o r t  aimed a t  designing and 
conducting a follow-up study of a l l  QlutOniUSa workers i n  t h e  United S ta t e s .  

Two proposals  f o r  s p e c i f i c  epidemiologic s t u d i e s  were submitted i n  
September 1975 f o r  funding as Cancer Research Empahsis Grants (CREG), and these a r e  
c t l l l  I n  t h e  review p rocess .  

The first of t hese ,  "Cancer Incidence in New Mexico Indians and Spanish," 
proposes t o  examine, In d e t a i l ,  t h e  cancer experience of unique communities and 
subpopulat ions t h a t  are k n w n  t o  have low or very low gene t i c  d i v e r s i t y .  Analysis of 
high and l o w  cancer rates among t hese  homogeneous populat ions,  even though t h c  
popu la t ions  mjy be small, have a r e l a t i v e l y  high l i ke l ihood  of providing new clues  t Q  
cancer  e t io logy .  E x i s t i n g  records of the  New Mexico Tumor Registry w i l l  be tlrc bas i c  
GOUZCC of information. 

c 
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The second proposal ,  "Lung Cancer i n  New Mexico Ethnic Croups," proposes an 
i n i t i a l  ca s t - con t ro l  s tudy t o  shed light on the marked d e f i c i t  of lung cancer i n  
Spanish-American males. Spanish smoking h a b i t s  (not vel1 documented) do not appear 
d i f f e r e n t  from t h e i r  Anglo neighbors (who approach U. S. lung cancer r a t e s ) .  Also, 
h i s to logy- spec i f i c  lung cancer inc idence ' r a t e s  f o r  each sex and e t h n i c  group will 
contrdS t with Krcyberg's "exogenous" and "endogenous" lung cancer types .  

S p e c i f i c  act ivi t ies  during the  cu r ren t  g r a n t  yea r  have Included: 

(1) Prepa ra t ion  of population f i g u r e s  f o r  t h e  Navajo r c s e k a t i o n  portion of 
Arizona so t h a t  numerator d a t a  from Arizona Indians can be included i n  rate 
ca l cu la t ions .  

(2) Refinement of New Hexico populat ioa data by e t h n i c  group and age t o  
county l e v e l .  

(3) Subdivis ion of t h e  "Anglo" population t o  i d e n t i f y  subgroups fo r  
purposes of studying skin and other  cancers. 

(4) F u r t h e r  comparison of New Mexico's cancer Incidence and mor ta l i t y  r a t e s  
m d  t r e n d s  w i t h  those of o t h e r  areas i n  t h e  United S t a t e s  and o the r  coun t r i e s  of the 
world. 

. (5) Collaborat ion with the University of New Mexico's Environmental 
Pathology Working Group t o  e s t a b l i s h  an ongoing system f o r  b e t t e r  c o r r e l a t i n g  
measurable environmental  f a c t o r s  with a v a r i e t y  of human d i seases ,  including cancer. 

(6) Continued support  of t he  New Hexico Tumor Regis t ry 's  d a t a  c o l l e c t i o n ,  
processing,  and r e p o r t i n g  a c t i v i t i e s .  

(7) Documentation I n  support of planning and eva lua t ion  of a Comprehensive 
Cancer Control Program for New Mexico. 

(8) Tabulat ion of cancer mor t a l i t y  i n  New Mexico by s i t e ,  sex, and e t h n i c  
group for each y e a r  from 1969 through 1974 .  
Biometry Branch, NCI. 

These t a b u l a t i o n s  have been s e n t  t o  the  

3. RESEARCH OBJECTIVES FOR PEAR 3 

a. Core Operat ions 

(1) Administration. The p r i n c i p a l  goal  w i l l  be t h e  development of 
computer systems t o  provide weekly r e p o r t s  t o  each s e c t i o n  and d i v i s i o n  leader  
concerning f i s c a l  s t a t u s  of his un i t .  
w i th  almost Instantaneous recall,  w i l l  be such t h a t  t h e  p o s s i b i l i t y  of inadvertent  
O r  improper expendi tures  w i l l  be eliminated. 
mentioned above, vas so u s e f u l  t h a t  t h i s  will become a standard procedure on a Yearly 
basis. 

Control of expendi tures  by budget cat-eEorY 

The e x e r c i s e  of t h e  i n t e r n a l  audit, 

Rules f o r  the use of consu l t an t s  are being implemented, with the 
requirement t h a t  c o n s u l t a n t s  be "requisit ioned" by voucher, 
Cent ra l  a d m i n i s t r a t i o n  of the  Cancer Center an opportuni ty  t o  review each request 
befo re  any commitment IS mado. 

T h i s  w i l l  g ive  the 

1' 
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The d e c e n t r a l i z a t i o n  of profess iona l  adminls t ra t ive  a c t i v i t y  should 
c o n t r i b u t e  t o  a more free and vigorous a t t i t u d e  on &he pa r t  of secc ion  and d iv i s ion  
l eade r s .  

(2) 3iomathematics. During the  c o d n g  year ,  the  Biometry Divis ion,  i n  
conjunct ion  u i t h  o t h e r  CRTC un i t s ,  w i l l  be developing add i t iona l  programs f o r  
r a d i a t i o n  t rea tment  planning, s t a t i s t i c a l  analysis, p a t i e n t  schedul ing,  medical 
records ,  and admin i s t r a t ive  appl ica t ions .  The pro tocol  p a t i e n t  coordinat ion e f f o r t  
wi l l  be expanded t o  include SWOG accessions,  and attempts t o  inc rease  RTOG 
8ccesoions w i l l  continue.  
rad iobio logy  s t u d i e s ,  p i l o t  s t u d i e s ,  and Phase IIX protocols  w i l l  be systematized and 
expanded. 

Increase s i g n i f i c a n t l y  vhen the  ou tpa t i en t  s u r g i c a l  s u i t e  i s  opened a t  t h e  CRTC and 
b i o p s i e s  are  performed there ,  
ob ta ined  from p a t i e n t s  p a r t i c i p a t i n g  in t h e  pion s t u d i e s  w i l l  be conducted according 
t o  t h e  r e sea rch  p l ans  e s t ab l i shed  i n  this grant  year.  
of 8nimal t i s s u e s  i r r a d i a t e d  by pions and x-rays is  a l s o  expected t o  inc rease  
n i g n i f i c a n t l y  as t h e  x-ray c o n t r o l  s t u d i e s  progress  from p i l o t  s t u d i e s  t o  more 
d e f i n i t e  experiments and as pion experiments wi th  animals arc i n i t i a t e d .  

The da ta  c o l l e c t i o n  and ana lys i s  f o r  t h e  pion hunan 

(3) Core Morphology, Pathology review f o r  CRTC p a t i e n t s  is expected t o  

I n  add i t ion ,  in-depth ana lys i s  of t i s s u e  specinens 

The h i s t o l o g i c a l  examination 

( 4 )  Basic Research. 
phaoe of t h e  p r e c l i n i c a l  pion biology s t u d i e s ,  which vould allow i n i t i a t i o n  of 
f u l l - s c a l e  c l in ica l  s t u d i e s .  
a v a i l a b l e  i n  t h e  s p r i n g  of 1976, and t h e  longes t  term experiments with animals should 
be completed w i t h i n  dne year .  
Funding for t h e  radioprotective/radiosensitlzing drug s tud ie s  should be ava i l ab le  by 
June Of 1976, i f  t h i s  p r o j e c t  is approved by t h e  NCX, and for the  lung carcinogenesis 
p r o j e c t  a t  about  t h e  same t i m e ,  if t h a t  p ro j ec t  is approved by t h e  U. S. Energy 
Research and Development Administration, and a t  least  preliminary data should be  
a v a i l a b l e  by the end of t h e  year.  

Plans f o r  t h e  coming year  a r c  t o  complete the  f i r s t  

A pion beam of s u f f i c i e n t  i n t e n s i t y  is expected t o  b e  

The majori ty  w i l l  be f in i shed  long before  that time. 

Development of t h e  basement animal f a c i l i t i e s  should be under way, which 
vould then  allow use of t h e  th l rd- f loor  animal f a c i l i t y  as an u l t ra -c lean  f a c i l i t y ,  
for which i t  vas designed, 

Recruftment of research  s t a f f  w i l l  continue,  v i t h  a p a r t i c u l a r  view 
toward recru i tment  of a cell k i n e t i c i s t  and an inves t iga to r  i n  chemical carcino- 
gene616, l a  o d d t t i o n  t o  t h e  research s c i e n t i s t s  i d e n t i f i e d  i n  t h e  progress  rcpor t .  

( 5 )  C l i n i c a l  Operations. The CRTC caoeload has increased s t e a d i l y  s i n c e  the 
c l in i c  opened i n  January and has no t  yet  appeared t o  reach a plateau.  
cancer c a s e s  accessed by t h e  Center i n  t h e  coming year should exceed 500. 
CRTC S t a f f  i nc ludes  t h e  S t a t e ' s  only gynccologlcal oncologis t ,  the  caseload i n  this 
8 r C a  has  increased  dramat ica l ly  and the  need f o r  a second gynecological OnCOlCi$St is 
8 l rcady  apparent .  
the recru i tment  e f f o r t  f o r  a s u r g i c a l  oncologis t .  

Thus, the new 
Because the 

- 
The sea rch  f o r  a second medical oncologis t  vi11 continue, as w i l l  

Joint  tumor conferences are cu r ren t ly  being held veckly a t  t he  CRTC. and 
phys ic ians  arc p a r t i c i p a t i n g  i n  o the r  j o i n t  tumr boards i n  Albuqucrque. 
a n t i c i p a t e d  t h a t  tumor boards n t  t he  CKTC will soon be h e l d  t h r c c  days a w e e k ,  and 
shortly t h e r e a f t e r  on a daily basis, so each new case can be  evaluated in ;1 m u l t i -  

I t  is 

1 0 9  f 8 b b  Page 29 00133494.050 



5-PO 1-CA- 16 12 7- 0 3 

d i s c i p l i n a r y  conference a f t e r  d i agnos t i c  work-up. 
precepts o f  t h e  Center ' s  ope ra t iona l  philosophy, and w i l l  be e f f e c t e d  as soon as 
p o s s i b l e ,  now t h a t  a ful l - t ime Nedical Director  is on board. 
and gu ide l ines  are also under development so t h a t  community physicians can begin t o  
p a r t i c i p a t e  i n  t h e  Center ' s  c l in ica l  pragrams i n  the  same way they p a r t i c i p a t e  i n  
community h o s p i t a l  programs. The cont inuing education program, geared t o  the 
I n d i v i d u a l  needs of physicians throughout t he  S ta t e ,  is expected t o  begin i n  the 
c d n g  year.  

This was onc of t he  o r i g i n a l  

? iedical  staff po l i c i e s  

b. Cl in ica l  Inves t iga t ions  

(11 Operation of t h e  Biomedical Channel. while t h e  f i n a l  goa l  of 
i r r a d i a t i n g  l a r g e  i r r e g u l a r l y  shaped tumors with a swept beam system may no t  be 
achieved f o r  some t i m a ,  IC appears  f e a s i b l e  t o  generate  w e l l  documented s t a t i c  beans 
(a8 is  done i n  o the r  p a r t i c l e  radiotherapy)  wi th in  a fw weeks of beam a v a i l a b i l i t y  
a t  W F .  
of experiments r e l a t i n g  t o  t h e  f l e x i b l e  swept  beam conf igura t ion ,  demonstrating 
proper  r e p r o d u c i b i l i t y  and dose homogeneity, and a program of applying, i n  a 
c l i n i c a l  s i t u a t i o n ,  w e l l  documented s t a t i c  beams t o  c e r t a i n  selected tumor types. 
The s u c c e s s f u l l y  developed pion beam model must now be included i n  a soph i s t i ca t ed  
three-dimensional treatment planning program, f i r sr  t o  v e r i f y  dose d i sc r ibu t ions  
w i t h i n  t h e  body f o r  s ta t ic  beam conf igura t ions  and la ter  t o  genera te  swept  beam 
parameters  t o  properly contour t h e  dose t o  the suspec t  tumor volume. 
v e r i f i c a t i o n  scheme u t i l i z i n g  mult iwire  propor t iona l  counters  t o  v i s u a l i z e  t h e  
pion s topping  region must  be developed i n  conjunction wi th  the  swept beam sys t em 

The program t o  develop these  c l i n i c a l l y  use fu l  beams w i l l  involve a s e r i e s  

A dose 

As t h e  p h y s i c i s t s ,  b i o l o g i s t s ,  and physicians l e a r n  t o  a p p l y  these  
unique b e a m ,  t h e  problems and advantages of pions i n  radiotherapy w i l l  becone more 
clear. The i n t e r p l a y  of t h e  d i f f e r e n t  phys ica l  c h a r a c t e r i s t i c s  of pion beams of 
d i f f e r e n t  ene rg ie s ,  s p a t i a l  d i s t r i b u t i o n ,  and energy spread (e.g., t h e  problems of 
s c a t t e r i n g ,  neutron production i n  t h e  s topping volume, star fragment type,  range 
s t r a g g l i n g ,  and a multf tude of o the r  cons idera t ions)  w i l l  y i e l d  optimum charac te r i s -  
t i cs  for t h e  therapy beams required.  There is probably no vay t o  determine the 
optbum beams without ex tens ive  experience i n  c l i n i c a l  s i t u a t i o n s .  

An unexpected de lay  i n  the s ta r t -up  of t h e  LAWF beam has necess i ta ted  
a postponement of c r i t i ca l  beam development work. However, c r i t i c a l  t h e o r e t i c a l  
8 t u d l e s  have progressed w e l l  and l i t t l e  long-term delay is expected i n  the ove ra l l  
program t o  achieve c l inical  tr ials v i t h  pions. ' 

(2) Radiation Therapy C l i n i c a l  Inves t iga t ions .  F i f t y - f i v e  percent of the 
Cancer Center ' s  r a d i a t i o n  therapy p a t i e n t  load is from ou t s ide  of t he  c i t y  of - -  - 
Albuquerque. Our ob jec t ive  i s  t o  expand p a r t i c i p a t i o n  i n  t h e  pro tocols  of t h e  RTOC. 
We b e l i e v e  t h i s  can be accomplished by t h e  add i t ion  of an a s s i s t a n t  f o r  tis. Carol 
Selheimer,  Pro tocol  Coordinating Nurse, who was l a r g e l y  respons ib le  fo r  the increase 
i n  access ions  during ca lendar  year  1975. 
of-town p a t i e n t s ,  a s o c i a l  worker w i l l  be invaluable .  

We a l s o  be l ieve  t h a t  with the  nurubcr Of out- 

For..over two years ,  experience has been pained i n  a s s i s t i n g  w i t h  pa t i en t s  
r e c e i v i n g  hyperthermia on t h e  Surg ica l  Service under the  K C I  Grant 12-R01-Ch-15333-03 
held  by Dr. S t e r l i n g  Edwards. Dr .  Charles Sternhagcn has been the  r ad ia t ion  chrrapisc 
a s s o c i a t e d  wi th  t h i s  group. 
at  t h e  CRTC lies in the close a s s o c i a t i o n  w i t h  Dr. James D. Doss a t  the LoS AliInos 

The uniqueness of combination h y p c r t l i c t r n i 3 - r J ~ ~ o t ~ ~ ~ r ~ ? ~  
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S c i e n t i f i c  Laboratory. Dr .  Dogs, In our view, has t h e  b e s t  s y s t e m  f o r  l o c a l i z a t i o n  
of h e a t  by means of radiofrequency energy. Animal experimentation has been ca r r i ed  
o u t  and two p a t i e n t s  have been t r e a t e d  w i t h  Combination hyperthermia and radio- 
therapy. A s e p a r a t e  g r a n t  r e q u e s t  i s  being submitted by Dr. Sternhagen for support 
of t h i s  p ro j ec t :  however, we feel t h a t  fNnds from t h i s  ope ra t iona l  grant  should be 
a l l o c a t t d  to Dr. Sternhagen t o  continue his p i l o t  s t u d i e s  wh i l e  h i s  own grant  is 
being processed. 

The Conanittee for Human Trials of Pion Radiotherapy UNM/LASL had i ts  
last meeting on December 1, 1975 in conjunction wi th  t h e  R a d i o l o g i c 4  Society of 
North America meeting i n  Chicago. 
b io logy  trials was made. 
tcmts. The x-ray d o s e w i l l  be a& 50, 66, 75, and 83 percent of 5200 rads,  15 
f r a c t i o n s  in 19 days. The comparable peak pion doses, t o  be c e r t a i n  t h a t  t he re  
vould be a n  overlap i n  a t  l e a s t  one l e v e l  f o r  c a l c u l a t i o n  of RBE, vi11 be one-half 
of 55,  75, 83, and 9 1 p e r c e n t  of 5200 rads, 15 f r a c t i o n s  i n  19 c?ays. There  w i l l  be 
st least s l x  nodules f o r  each dose l e v e l ,  f o r  a t o t a l  of 48 nodules. To qua l i fy ,  a 
p a t i e n t  m u s t  p r e s e n t  a minimum of four  t r e a t a b l e  nodules. 
tumor is accep tab le ,  In a d d i t i o n ,  t h e  group agreed with t h e  recommendation of 
Dro. Kligerman, Knapp, Kelsey and Yuhas t h a t  t h r e e  s t a t i c  peak beams be se l ec t ed  t o  
look a t  t h e  response of n o r m 1  tissues other  than the  sk in .  It is f e l t  t h a t  w i t h  a 
atat ic  peak p ion  beam of 5 x 5 ~ 5  cm, and a second of 8 x 1 0 ~ 6  cm t h a t  many f a r  
8dvanced tumors of t h e  bead and neck could be t r e a t e d  t o  observe t h e  response of t h e  
normal i n t r a o r a l  and pharyngeal mucosa as well as t h e  response of tumor. I n  
a d d i t i o n ,  c e r v i c a l  and s u p e r f i c i a l  masses could be observed. Though not presented 
at the December 1975 meeting, r ecu r ren t  masses of t h e  p e l v i s  (previously untreated 
by r a d i a t i o n )  could be included.  
could be observed. Even at 100 mfcroamps, which should be a v a i l a b l e  within two months 
rfter t h e  beam is r e s t a r t e d ,  t h e  dose rate i n  t h e  peak of t h e  5 x 5 ~ 5  c m  beam would be 
40 r a d s  a minute; i n  t h e  8 x 1 0 ~ 6  c m  peak, 12 rads o minute. These a l l  appear t o  be i n  
the r8nge where t h e  p o s s i b i l i t y  of recovery during treatment would be ndnimal o r  non- 
e x i s t e n t .  However, Dr. Yuhas and Dr. Kligerman w i l l  be doing dose-rate tests on 
ornmmlian normal and tannor t i s s u e s  t o  determine the minimal dose rate which is 
8ccep tab le  to eliminate s i g n i f i c a n t  recovery during treatment f o r  peak pion beams. 
When t h e  h i g h e r  dose rate becomes ava i l ab le ,  another s t a t i c  beam 12x16~12 will be 
introduced.  Thid will g r e a t l y  increase the number of tissues t h a t  can be tes ted.  

A t  t h a t  meeting, t h e  r epor t  of t he  i n i t i a l  human 
Hcv dose schedules were decided upon for the d e f i n i t i v e  

Any type of metas t a t i c  

The-response of t h e  rectum and vaginal  tissues 

A t  the t h e  of prepa ra t ion  of t h i s  annual renewal request ,  the 
r e f u r b i s h e d  p ro ton  a c c e l e r a t o r  has  been operat ing e f f i c i e n t l y  and smoothly s i n c e  
August 1975. However, g e t t i n g  Area A, t h e  main experimental a r ea  immediately 
preceding t h e  biomedical channel,shielded and reconstructed for s a f e  operation had 
+.ken t w i c e  as long as expected. 
biomedical  channel on o r  about  February 1, 1976. Tho channel w i l l  s tar t  operat ing 
at  10 microamps bu t  i t  is est imated t h a t  within two months t h i s  w i l l  be r a i sed  t o  103. 
microamps. The d e c i s i o n  has been made t o  have the  p h y s i c i s t s  do a l l  the work they 
need using the t h r e e  s h i f t s  a v a i l a b l e  i n  the 24-hour period f o r  t h e  f i r s t  two months 
90 t h a t  when 100 mfcroamps are a v a i l a b l e  the b i o l o g i s t s  and physicians w i l l  be ablc 
t o  s t a r t  t h e i r  s t u d i e s ,  

It is predicted t h a t  pions w i l l  be ava i l ab le  t o  t h e  

Tho p i l o t  human radiobiology s t u d i e s  leading t o  the determination of an RllE . 
Before co l l ima t ion ,  t he  p ion  peak will be 

for l a t e  s k i n  e f f e c t s  w i th  t h e  pion beam a s  compared t o  x-rays w i l l  be undcrtnkcn 
w i t h  t h e  dose schedule  as descr ibed above. 
sp read  t o  a 4 crn diameter and will be 2 cm t h i c k  so t h a t  t he  dose r a t e  with 100 niicro- 

. .  
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amps w i l l  be 200 r a d s  a minute i n  t h e  peak period. 
probably be done with dose r a t e s  of 30 rads i n  the  peak t o  s e e  i f  there  is a n y  
v a r i a t i o n  i n  response over  t h i s  dose range, although none is expected. 

A comparative experiment w i l l  

- 
While the d i f f i c u l t  problem of inhomogeneities i n  t h e  beam is being solved for  

d e f i n i t i v e  therapy,  w e  believe t h a t  ve can proceed with s t u d i e s  of the radiobiological  
response of t h e  mucosa of t h e  mouth, rectum and vagina,  by using a r e l a t i v e l y  broad 
peak pion mode. The peak'volume w i l l  be l a r g e  enough so t h a t  the i n t e r o r a l ,  plraryngeal 
or p e l v i c  tumor and t h e  normal mucosa surrounding i t  w i l l  a l l  be i n  the pcik p i o n  bcan. 
Any a t t e n u a t i o n  of t h e  beam passing through bone o r  going through air (acceleration) 
w i l l  not prevent  peak pions from f a l l i n g  on tumor and normal t i s s u e s  a l i k e  bccouse 
t h e  depth of t h e  peak w i l l  be  l a r g e  enough t o  cover t h e  t i s s u e s  even i f  partial1.y 
a t t enua ted .  
a r e a  g e t s  r e l a t i v e l y  s f m i l a r  high doses. 
tumor response is needed be fo re  d e f i n i t i v e  t reatments  are i n s t i t u t e d .  
advantage of t h e  information w e  have on a t t e n u a t i o n  of e l e c t r o n  beams, an area i n  
which D r .  Alfred Smith of our  Biomedical Physics Group is an expert ,  we feel t h a t  we 
w i l l  be prepared to  start d e f i n i t i v e  treatments as soon as the  current  is r a i sed  
above 100 microamps t o  t h e  500-microamps l eve l :  

This s i t u a t i o n  w i l l  be similar t o  treatment with photons where ab e n t i r e  
Information on normal t i s s u e  response and 

By taking 

Although an annual  radiotherapy caseload I n  excess of 500 p a t i e n t s  is projected 
f o r  t h e  coming y e a r ,  an  e f f o r t  is being made t o  i n c r e a s e  the ava i l ab le  caseload, so 
t h a t  both t h e  pion p a t i e n t s  and t h e  conventional c o n t r o l s  could be treated 3t the Can- 
cer Center. It should be appreciated t h a t  t he  type of ma te r i a l  on vhich we want to  
test t h e  pion beam would u t i l i z e  many p a t i e n t s  who a r e  no t  now t r ea t ed  by radiotlictapy. 
Since w e  are s e e i n g  approximately SO0 new cancer cases per  year i n  the Center, 
8nd a good number of t h e s e  are the  ty.jes of advanced cases  on which w e  w i s h  t o  t e s t  the 
pion beam b u t  which are now t r e a t e d  by chemotherapy, an  a d d i t i o n a l  number of p a t i e n t s  
is a v a i l a b l e  t o  us  over and above those who are now accepted by radiotherapy. Furtner- 
more, as far  as t h e  c o n t r o l s  are concerned, a number of the protocols  deal ing w i t h  ad- 
vanced cases  do n o t  r e q u i r e  con t ro l s  s i n c e  t h e i r  c u r r e n t  cure rates and c u m  rates over 
t h e  l a s t  number of y e a r s  have not  r i s e n  above 10 percent .  
being accomplished: 

However, the fo l lov ing  is  

(a) Dr. Gary West (Lt.  Col. U. S. A i r  Force) has completed t r a i n i n g  i n  
He has been appointed C h i e f  of r a d i a t i o n  oncology a t  t h e  Universi ty  of New Mexico. 

Radiation Therapy at Wilford Hall Air Force Hospi ta l ,  San Antonio, Texas. 
t h a t  I n s t i t u t i o n  is access ing  600 new cancer p a t i e n t s  i n  a year there.  
Dr .  Charles Coltman, Chief of Hcdical Oncology, is extremely i n t e r e s t e d  i n  the pion 
program. 
therapy and vas t h e  p r i n c i p a l  i n v e s t i g a t o r ' s  c l o s e  a s s o c i a t e  i n  t h e  human radiobiology 
r t u d i e s .  
PrOtOCols. 
treatment cases t o  t h e  CRTC. In any case,  s i n c e  D r .  West's t r a i n i n g  was a t  the CRfC, ~ 

w e  can depend oa t h e  c o n t r o l s  being t r e a t e d  t h e  same. 

Department h o s p i t a l s  with l a r g e  radiotherapy loads i n  t h i s  program. 
t h e r e  is a good chance t h a t  t h i s  w i l l  occur s i n c e  i t  w i l l  provide p a r t  of the  mucll 
needed academic s t i m u l u s  t h a t  physicians I n  m i l i t a r y  h o s p i t a l s  lack.  

(c) Hortland Mospital of the New Jersey Hcdical College has ~ P P r o ~ i -  
mtclY 200 new cancer  p a t i e n t s  a year, but they are mainly Stage 1x1 and 
l a r g e  p o r t i o n  of them are head and neck cases. 

C u r r e n t l y ,  
Also, 

D r .  Uest p a r t i c i p a t e d  i n  some of t h e  b a s i c  p r e c l i n i c a l  s t u d i e s  of pion 

Dr. W e s t  plans t o  put 100 percent of his appropr i a t e  p a t i e n t s  i n t o  thc pion 
Secondly, we are explor ing ways of sending c o n t r o l s  as w e l l  as t he  pion 

(b) D r .  Kligerrnan and D r .  West w i l l  explore involving the  o the r  Dcfensc 
It is bclicvcd 

6 1  

Since i t  would help t h a t  county 
- .  - _  
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hospital to refer those types of cases, Dr. J. T. Mallams believes he will be 
able to send both pion and control cases to New Mexico. 

In summary, the outlook for ensuring an adequate caseload for 

If' pilot studies go well, there will be no difficulty in accessing the 
r8dioblology and pilot studies of the clinical trial treatment plans is vastly 
improved. 
patients we need for clinical randomized trials. 

(3) Cancer Chemotherapy Clinical Investigations. New studies in chemo- 
therapeutic agents for multiple myeloma and acute leukemia have been inltiatcd as 
described in the progress report and preliminary results are expected in the coning 
grant year. Data should also begin to emanate from the sarcoma tissue repository. 
Continued expansion of the Leukemia-Lymphoma Program and other SI?OC activities is 
anticipated, particularly as UNM and community physicians become more active in Sk'OC. 

(4) Diagnostic Radiology and Nuclear Medicine. Research efforts will 
concentrate mainly on support of the pion project, particularly on improvcd tumor 
localization for conventional control and pion radiotherapy cases. 
unit will be linked with the treatment planning computer, so that information on body 
Inhomogeneities can be taken into account in treatment planning. 
Computerized axial tomography unit has been requested in the renewal application for 
5-POL-CA-14052-03. and, i f  approved, vi11 also be linked with the treatment planning 
computer. 
diagnosis and tumor localization necessary for testing of pions in cancer therapy. 
Study of tumor regression during and after therapy w i l l  also be undertaken. These 
efforts will also benefit parients on other research protocols at the CRTC. 

The ultrasonography 

A whole-body 

The Diagnostic Oncologic Imaging Section will use this unit for improved 

(5) Biomedical Physics. Several modifications of the Clinac 18 are 
planned to allow more efficient use of the unit and to lead to possible computer 
verification of treatment parameters. 
panel near t h e  control console the actual gantry position and collimator j a w  position. 
Next to this will be displayed the desired or "correct" parameters. 
verification of these parameters will then be instituted. 

The first step will be to indicate an a 

Computer 

In radiation treatment planning we vi11 begin to attempt to calculati 
the effects of body inhomogeneities in treatment planning for pions, x-ray and electror 
treatments. 
techniques and ultrasonic scanning until a whole-body computerized axial tomography 
unit is obtained (if approved). 

The inhomogeneities will be determined by conventional radiographic 

Installation of and development of control systems for the 
treatment and simulation couches and the simulator system for the LAEfPF Biomedical 
Facility will also be undertaken in the coming year. 

c. Tumor Registry 

Cancer mortality and morbidity for counties and areas can now be based on six 
years of death records and seven years of Tumor Registry data, as well Os population 
Counts for 1970 and estimates for 1975. 

These mortality and morbidity rates will be analyzed for New.?lcxico and the 
Navajo Rescrvation in detail by ethnic group, as subdlvidcd, and by D scrj-  of 
envlronmcatal measures, including, but not limited t o  altitude, occypotionol pottcrns, 
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etc. 
t o p i c  of t h e  e t h n i c  v a r i a t i o n  i n  cancer. 

The analyses  w i l l  be prepared as a s e r i e s  of b r i e f  papers,  around the c e n t r a l  

Understanding cancer  causa t ion  is, of course,  a long-term ob jec t ive .  
New Mexico can  c o n t r i b u t e  unique observat ions toward t h i s  o b j e c t i v e .  
by s i t e  of cancer ,  by e t h n i c i t y ,  and by o the r  f a c t o r s ,  i nc rease  the s p e c i f i c i t y  of 
the problem. 
d i s e a s e  f a c t o r  is i d e n t i f i e d ,  w e  pose smaller and more s p e c i f i c  minor quest ions,  
which c o n t r i b u t e  to  a g r e a t e r  understanding of the l a r g e r ,  g l o b a l  quest ions r c l a t ed  
to cancer  causation. 

Subdivisions, 

Each rime a s p e c i f i c  i n t e r a c t i o n  betveen a d i s e a s e  and some non- 

3. SIGNIFICANCE 

The a i g n i f i c a n c e  of this  program l ies mainly i n  two areas: 

(1) The CRTC is conducting a t  LA% t h e  f i r s t  t he rapeu t i c  tests of negative p i  
mesons I n  t h e  world, and a r t  beginning t o  generate a body of knowledge t h a t  w i l l  be 
valuable not only i n  treatment of cancer p a t i e n t s  ( i n  t h e  event  p i  mesons prove 
8dvantageous), b u t  which i n  any.case w i l l  be valuable  t o  o t h e r  i n s t a l l a t i o n s  i n  the 
world which are i n v e s t i g a t i n g  or proposing t o  i n v e s t i g a t e  the use of subatomi: 
p a r t i c l e s  i n  cancer therapy. The CRTC is a l s o  con t r ibu t ing  t o  t h e  body of knowledge 
of t h e  e f f i c a c y  of conventional r a d i a t i o n  through p a r t i c i p a t i o n  i n  n a t i o n a l  

\ coopera t ive  s tudy  groups. 

(2) The establishment of t h e  CRTC t o  plad, support ,  and implement the pion 
t r ia l s  has  also provided a medium f o r  e s t a b l i s h i n g  a Center designed t o  serve as a 
model f o r  d e l i v e r y  of cancer diagnosis ,  treatment,  and follow-up s e r v i c e s  t o  t he  
c i t i z e n s  of a s p a r s e l y  s e t t l e d  state.  

The medical and s c i e n t i f i c  i n t e r e s t  around t h e  country i n  t h e  pion c l i n i c a l  
t r i a l s ,  and the a c t i v e  p a r t i c i p a t i o n  of r a d i a t i o n  t h e r a p i s t s  and s c i e n t i s t s  from 
v a r i o u s  o t h e r  i n s t i t u t i o n s ,  have helped t o  in fuse  i n t e r e s t  i n  cancer research pro- 
grams of a l l  types  i n  New Mexico and are c r e a t i n g  oppor tun i t i e s  for o the r  kinds of 
cance r  r e sea rch  a t  t h e  CRTC and LASL not necessa r i ly  r e l a t e d  t o  r a d i a t i o n  therapy. 
S i m i l a r l y ,  t h i s  i n t e r e s t  has c a r r i e d  over t o  the medical community and the c i t i t c n s  of 
ou r  state. 
load  and i n v i t a t i o n s  to  expand our outreach program, is  helping t o  ensure p a r t i c i -  
p8tion by New Mexico cancer p a t i e n t s  i n  the pion c l i n i c a l  trials and other c l i n i c a l  
r e s e a r c h  programs d i r e c t e d  a t  improved cancer management. 

Their  acceptance of t h e  CRTC, as evidenced by our r ap id ly  expanding case- 
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, Dr. Francis J. Mahonc, 

-Paga 2 
January 13, 1976 

The parties see no obstacle to e f fec t ing  th is  Modification promptly upon receipt 
of firm information as to the terms of the NCI continuation grant &wards. - 

REGENTS OF THE UNIVERSITY 
OF N E W  MEXICO 

bated: Januarv 2 0 ,  1976 

-Vice P r e s i d e n t  for Business 
and Finance 

THE REGENTS OF THE UNIVERSITY 
OF CALIFORNIA 

A 'Dated : January 13, 1976 BY 

Alamos Scient i f ic  
Laboratory 
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