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Chronology of Saenger Events 
By RECC 

1. General Observations: 

a. Dr. Saenger submitted ten reports to DASA/DNA from 1961 through 1972 in 
accordance with the terms of his contract. 

b. The reports provide a means to trace the expansion of the research’s scope, 
increased sophistication of techniques, and ambitiousness of future plans. The 
reports werc similar in that they stated the purpose of and criteria for the 
research. research structure and techniques. how the work was conducted, the 
results of the experiments. observations and analysis of the data. plans for 
future study. and individual case histories of patients observed during the 
reporting period. 

2. General information relative to DoD sponsorship of radiation experiments at the University 
of Cincinnati 1960-1971. 

a. In September, 1958 Dr. Saenger submitted an unsolicited research application 
to the Research and Development Division of the Army Surgeon General’s 
Office. The application proposed to research metabolic changes in humans 
following total body radiation for the purpose of determining whether the 
presence of amino-aciduria in humans after radiation would provide a reliable 
biological marker of radiation exposure. Dr. Saenger requested approximately 
rS2S.000 for the first year and $21,000 for two subsequent years. 

Over the next year the proposal was reviewed within the Defense Department. 
Available documentation reveals that at least four Army Medical Corps and one 
Medical Service Corps officer reviewed the proposal. They recommended the 
contract application be approved. In October, 1959 the Defense Atomic 
Support Agency’s (DASA) Deputy Chief of Staff, Weapons Effects and Test 
requested. thru the Chief, DASA, the Contract management Branch, Directorate 
of Logistics negotiate a contract with the University of Cincinnati for the study 
of the metabolic changes in humans following total body radiation. 

In early 1960 a contract (DA-49-146-XZ-029, dated 1 January 1960) was 
signed between DASA and the University of Cincinnati Board of Directors. 
The contract provided $25,085 for the study. This contract, with supplements 
and modifications, funded the study through February, 1964. Another contract 
(DA-49-146-XZ-315) carried the research until April, 1969. The final contract 
(DASA-01-69-C-0131). effective May, 1969. funded the research until March, 
1972 when the University of Cincinnati refused DASA’s offer for additional 
contract funding. 

b. 

C. 
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d. The first contract stated the technical scope of the research was "to study the 
phenomena of amino-aciduria following irradiation, a condition which has been 
reported in humans and animals, to clarify some of the mechanisms responsible 
for amino-aciduria and to determine whether it is a practical biological test of 
radiation exposure." The search for a biological marker of radiation exposure 
was one constant of Dr. Saenger's research effort over the next decade. 

Through 1971 DoD ultimately spent over $650,000 on Dr. Saenger's 
endeavors. Funds were provided for laboratory, psychological and psychiatric 
tests to assess the effects of varying doses of whole and partial body irradiation 
on patients. No funds were paid to the University of Cincinnati for direct 
patient care. 

e. 

3 .  Research Aims 

a. Through the 1960s the research aims evolved, expanded, and became more 
sophisticated. The aims described in DASA 1844 (a summary report for the 
period from 1960 to 1966) are the most comprehensive. Also, since it was the 
mid-decade report it is an example of the how the aims evolved (from that 
stated in IC above). and also shows how the aims would remain constant for 
the rest of the decade. 

b. The report stated: "This program is designed to obtain new information 
regarding the metabolic, physiologic, psychologic. immunologic, hematologic, 
and biochemical effects of TBR [Total Body Radiation] and PBR [Partial Body 
radiation] in human beings. It will then be possible to understand better the 
influence of radiation on the combat effectiveness of troops and to develop 
more suitable methods of diagnosis, prognosis, prophylaxis and treatment of 
radiation injuries. It is our belief that information concerning radiation effects 
in the human being can be determined as well or better in these subjects as in 
thc laboratory animal even though the characteristic of cancer must be kept in 
mind in the evaluation of the data." 

c. In the report for the period May, 1970 thru April, 1971 (DNA 2751T) the aims 
were stated differently: "The University of Cincinnati studies in radiation 
effects in man continues as a carefully integrated effort to maximize clinical, 
psychiatric. therapeutic, biochemical, and theoretical approaches to whole and 
partial therapeutic irradiation as given for palliation of certain selected cancers." 
This revised aim is significant because it incorporates two concepts that have 
not been explicitly stated in prior versions. The first is that the irradiation was 
characterized as "therapeutic". The second. and derivative of the first. was that 
the radiation was for the palliation of certain cancers. 
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d. By the final report, DNA 3024F (1 April 1971 through 31 March 1972). the 
aims were stated as: "The purpose of these investigations has been to improve 
the treatment and general clinical management and if possible the length of 
survival of patients with advanced cancer. Systemic effects of radiation therapy 
have been given particular attention in our work." 

4. Patient Selection 

a. Patient selection criteria as described in the first report (DASA 1422 
supplement) remained relatively constant, although it, too. evolved throughout 
period of experiments. Initial criteria stated: 

"Only individuals with proven metastatic or far advanced cancer are selected 
They must be in relatively good nutritional status, Le.. able to maintain their 
body weight. The patients usually have normal hematological values." 

By the second report (DASA 1422) the criteria was more refined. Patients 
were sought who had not undergone previous radiation or chemotherapy, with 
normal renal function and solid neoplasms that were not radiosensitive, and 
were without lymphoma or bronchogenic carcinoma. The criteria and those 
stated in a remained constant. 

b. 

c. An important phrase appeared in the patient selection section in DASA 1844 
(prepared in 1966). Although not a specific criteria it is an explicit statement 
that the exposures were to benefit the patient. The report stated "Patients with 
mctastatic or incurable neoplasms are given whole or partial body radiation 
treatment for palliation of their disease." 

In DASA 2599. prepared in 1971 for the period from May. 1969 to April. 
1970, the researchers described their patients thusly : "Most of the patients had 
inoperable metastatic carcinoma which was not amenable to conventional 
chemotherapy. nevertheless, these patients were all clinically stable, many of 
them working daily. Several of the subjects, apparently tumor-free and 
clinically normal after regression of regionally irradiated tumors (Ewing's 
tumor), received prophylactic whole-body radiation." 

The last report (DNA 3024F) stated that "Patients become eligible for this form 
of treatment if they have advanced cancer for whom cure could not be 
anticipated ...." 

5.  Informed consent 

d. 

e. 

a. An issue closely allied with the patient selection process is the issue of 
informed consent. 
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b. Starting with DASA 2168(the report for the period May 1, 1967 to April 30. 
1968) the following statement appeared "These studies were performed in 
conformation with the 'recommendations guiding doctors in clinical research' 
as stated in the Declaration of Helsinki of the World Medical Association 
(1 964)." This statement appeared in reports for the next two years. 

There is no explicit discussion of obtaining informed consent until DNA 3024F 
(for the period 1 April 1971 through 31 March 1972) which stated "All patients 
gave informed consent in accordance with directives of the Faculty Research 
Committee of the University of Cincinnati College of Medicine and those of 
the National Institutes of Health. The use of formal informed consent forms in 
this study antedated the above requirements by two years. The project is 
reviewed and approved regularly by the above committee." 

c. 

6. Dosimetry 

a. As described in the literature the methods for calculating and delivering patient 
doses remained constant. 

DASA 1422 (1961-1963) described methods for calculating dose. The report 
stated "the exposure to patients was determined as follows. The percentage 
depth dose at different depths for a 400 cm2 field area and a source-skin 
distance of 80 cm is given by Johns(1). The depth dose at the greater source- 
skin distances used for patients was found by multiplying the depth doses at 80 
cm by the "F" factor postulated by Mayneord and Lamerton (2). 

By using the corrected depth at the patient midline (one-half lateral dimension 
of' the trunk) and a conversion factor of 0.97 rads pers roentgen for Cobalt 
gamma radiation, the surface dose and midline air dose required to give a 
desired midline absorbed dose in rads was calculated." 

Exposure was described as follows: "The radiation is delivered by a Cobalt 60 
Teletherapy Unit under the following exposure conditions. 

The radiation beam is directed horizontally at a wall 338 cm. away with the 
patient midline at 2811 cm. from the source. The beam area for the 50 percent 
isodose curve at the patient midline distance is a square approximately 67 cm. 
by 67 cm. The patient is placed in a sitting position with legs raised and head 
tilted slightly forward. The irradiation is given delivering half the specified 
exposure laterally through one side of the patient. The patient is then turned 
over and the other half exposure delivered laterally though the other side." 

Radiation doses go up through the years. Doses ranged from as low as 16 rads 
(in the first year of research) to as high as 300 rads in the later years. 

b. 

C. 

d. 
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7. Bone Marrow Infusion 

a. Delivery of higher radiation doses held significant implications for the 
researchers. In their second report, DASA 1422. they noted that "we have 
encountered significant hematological difficulties with a dose range of 200- 
3?5r. Therefore. to proceed with higher doses, we feel the need to protect our 
patients even if we sacrifice their value for hematological evaluation afier 2-3 
weeks since the hematological effects are well documented." 

To protect their patients the researchers. in the same report, proposed 
establishing facilities for the withdrawal, storage and reinfusion of autologous 
bone marrow. In DASA 1633 (May, 1963 to February, 1964) they reported 
that the facilities were established. The purpose of the bone marrow reinfusion 
was to protect patients who received doses in excess of a 150 rads against bone 
marrow failure. The acute manifestations of bone marrow failurc usually 
appeared between 25-35 days post-irradiation. 

The effort to develop a successful method of bone marrow infusion became one 
of the primary research tasks. DASA 1844 (1960-1966) reported that the 
storage of bone marrow from 13 patients started in 1964. It also reported that 
reinfusion had been attempted in two patients with limited results. 

In DASA 2179 (May, 1966 to April. 1967)the team reported they had 
completed "an infusion filtration system for reinfusion of autologous bone 
marrow" which worked successfully. This system would allow them to infuse 
bone marrow earlier in the post-irradiation period in hopes of preventing the 
hematological depression associated with high doses of radiation. 

Through April, 1968. the researchers reported that seven patients received 
autologous bone marrow transfusions. From these procedures "guidelines for 
quantity of marrow cells to be infused for successful transfusion and bone 
marrow protection were developed." 

In 1969 they reported in DASA 2428 that success in autologous marrow 
infusion was finally attained. 

b. 

c. 

d. 

e. 

f. 

8. Biological Dosimeter 

a. An equal degree of success was not achieved in the search for the elusive 
biological marker for radiation exposure--an original objective of the research. 

The initial focus was on the study of amino-aciduria afier irradiation. 
However. by 1963 research observations lead to the conclusion that "the 
elevation of amino acids in urine [was] non-specific and not solely 
characteristic of  irradiation." 

b. 
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c. This line of research was terminated. The search for a biological test turned 
towards the investigation of breakdown products of DNA. Research on rats 
indicated that one such product, which showed elevated levels after irradiation, 
was deoxycytidine. Limited observations of two patients during the period 
November 1, 1961 to April 30, 1963 seemed to support a tentative hypothesis 
that there was a possible causal relationship between deoxycytidine and 
irradiation. The report for this period stated that the researchers intended to 
expand this line of inquiry as soon as possible. 

Work continued through 1966 but the method devised to identify the 
deoxycytidine was fraught with error and of low recovery because of variations 
in the quality of the activated charcoal used to analyze the specimen. Work 
moved towards developing a simpler and more accurate method. 

By 1967 researchers reported that a team member had perfectcd a new and 
much improved method for determining deoxycytidine in humans and rats. 
Work continued to develop a better understanding of the metabolic interactions 
that produced the elevated levels and to determine if the increased 
deoxycytidine was due only to irradiation. 

In DASA 2599 (May 1969-April 1970) researchers reported that 
deoxycytidine's presence in urine could be caused by radiation but also from 
other causes such as burns. 

DNA 2751T (May, 1970 to April. 1971) reported further on the research to 
develop means to differentiate between deoxycytidine created by irradiation and 
that caused by burns. A discriminator discovered involved the amount of time 
after the event the deoxycytidine appeared in urine. In the case of burns is was 
a matter of weeks while in the case of radiation it appeared in a matter of days. 
The researchers suggested additional testing. 

d. 

e. 

f. 

g. 
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