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Background: 
From December 1952 until January 1964 researchers at Baylor University in conjunction with 
the Texas Medical Center and Jefferson Davis Hospital in Houston conducted total body 
irradiation (TBI) research with support from the Department of Defense. While the main focus 
of the research was to advance the treatment of cancer, information was also collected in support 
of the Department of Defense's requirements for data on the effects of radiation to soldiers on the 
battlefield, work capacity for individuals at nuclear weapon sites, and civilian defense 
preparation. The principal investigator for the project was Vincent P. Collins, M.D. Three other 
doctors assisted at various times throughout the course of the project. 

Con tracts: 
In December of 1952, the project proposal was reviewed and approved by the following 
organizations: Armed Forces Special Weapons Project (AFS WP); Armed Forces Medical Policy 
Council; Joint Panel on the Medical Aspects of Atomic Warfare of the Research and 
Development Board; and Director, Armed Forces Institute of Pathology. At the time of these 
reviews, the chief of staff at AFSWP requested that the project be monitored by the Office of the 
Surgeon General and that it be handled as "Military Restricted, Security Information." Three 
contracts were issued. The first contract, DA-49-007-MD-302, was issued by AFSWP. The 
second contract was also issued by AFSWP, DA-49-007-MD-428. The third was issued by the 
Defense Atomic Support Agency (DASA) as contract DA-49- 146-XZ-032. Modifications were 
made to some of these contracts, as reflected on the periodic reports, but actual contracts and 
contract modifications were not required to be retained by either DASA or Baylor University for 
longer than six years after completion of the final contract, therefore many original documents 
were routinely destroyed. 

Research Goals: 
The primary purpose of this investigation was to define and quantify the therapeutic effects of 
total body irradiation as a treatment for cancer. The researchers sought to establish a predictable 
and quantitative relation between radiation exposure and biologic response. More specifically, 
the researchers focused on the identification and quantitative estimation of enzyme systems in 
circulating red blood cells in order to establish a biologic dosimeter. Initially, the therapeutic 
aspects and biologic effects of whole body irradiation in single doses up to 200 rads were the 
principle focus of the investigation. As the study progressed, the researchers expanded their 
attention to include therapeutic effects of low dose radiation over time, due in part to the 
realization that the use of nuclear weapons could generate backgrounds of continuous radiation in 
which people must live, work, and fight. Because of this possibility, the researchers investigated 
what chronic low doses of ionizing radiation would do to immunity, blood coagulation, wound 
healing, infection, and nutrition. Pilot studies for this type of exposure were conducted on 
animals and chronic low dose therapeutic radiation began on human cancer patients in January 

111 1958. 



Patient Selection: 
A total of 1 12 patients participated in this project. All of the participants were adults with 
disseminated or advanced cancer; follow-up continued for as long as the patient's condition 
permitted. Participants received TBI in the course of treatment for advanced cancer and were 
divided into three groups. Group I received single exposures. Seventy-one individuals, or 63 
percent of the total patient population, were in this group. Group I1 received protracted 
irradiation or small repeated exposures. Thirty-four individuals, or 3 1 percent of the total patient 
population, were in this group; it was expected that this group would provide information 
concerning response that might be useful among military personnel when occupying a 
radioactive area. Group 111 received repeated courses of treatment over time ranging from three 
months to 3.5 years. This group consisted of seven individuals, 6 percent of the total patient 
population, who initially received either single or protracted exposures, and after months or years 
of remission, developed recurrent symptoms requiring further TBI treatments. 

Dose: 
TBI in single doses of 1 OOr to 200r was delivered with conventional (250kv) therapy equipment. 
TBI in small repeated doses of 25r and 50r to lOOr was delivered with the 2 mev Van de Graaff 
unit using rotating or stationary fields. The investigation was concerned with the effects of 
single doses that were well within accepted human tolerance limits or repeated small doses to 
observe cumulative effects or altered biologic response with protraction. The following chart 
details the doses received by each group over the course of the study. 

Group Patients RanPe of Exposure and Time 
I 71 (63%) 25r-250r/l day 

11 34 (3 1 %) 25rl4 days - 400r/32 days 
I11 7 (6%) 50r-250r/5 months - 2 courses 

5Or-200d3.5 years - 4 courses 

Research Results: 
Although many of the cancer patients referred to the project were nearly terminal, positive 
response to TBI therapy for some was reflected by decreased node size and decreased narcotic 
requirements for pain control. In addition, the study of all patients who developed symptoms of 
radiation sickness following therapeutic TBI indicated that, for levels up to 200r in single or 
protracted exposures, radiation sickness may be avoided by proper management and preparation. 
The researchers concluded from these observations that with correct information and proper 
preparation, normal healthy individuals could tolerate even higher exposures without undue 
incapacitation. The researchers also made progress on bone marrow transplants. Developed first 
in animals, techmques of aspiration, processing, storage and re-infusion of bone marrow were 
quickly extended to humans. However, despite all the successes and data available on 
hematologic studies, a definite quantitative relationship between the amount of radiation and 
response had not been recognized, and a biological dosimeter was not found. 


