
COVER STORY 


Professor Wilhelm Conrad Roentgen 
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100 Years Of Progress 

By Darryl N. Biery, DVM, Dipl. ACVR; 

W. Harker Rhodes, VMD, M.Med.Sci., Dipl. ACVR; 

Experimenting with a Crooke's cathode tube, Profes
sor Wilhelm Conrad Roentgen accidentally - and 
officially - discovered X-rays on Nov. 8, 1895. Work

ing in his physics laboratory in Wurzburg, Germany, 
Roentgen was amazed to see a shimmering light emanate 
from a barium platinocyanide screen on a workbench 
several meters from the charged Crooke's tube. As early 
as 1890, others had dismissed the significance of similar 
incidents. Roentgen was the first to draw the right con
clusions about the phenomenon, which was to become 
an essential part of the medical world. 

At the time, physicists such as Roentgen were inves
tigating the nature of light. Researchers conducted ex
periments passing electrical charges through electrodes 
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in sealed glass tubes, similar to a light bulb, 
from which most of the air had been re
moved. Roentgen was experimenting 
with the fluorescing or cathode 
rays, which we now refer to as 
electrons, in attempt to de
termine whether light con
sisted of waves , particles, 
etc. On the date of the 
discovery, Roentgen was 
trying to detect the pres
ence of cathode rays out
side the glass Crooke's 
tube. 
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Knowing cathode rays were not the cause of the 
glow, based on the research of others, Roenten held dif
ferent objects, including his own hand, between the tube 
and the surface of the fluorescent screen. Rather than 
casting a shadow as expected, Roentgen saw the bones 
and outline of his hand reproduced on the screen. Work
ing intensely and secretly in his laboratory during the 
next six weeks, the professor began documenting his 
findings . He meticulously experimented and described all 
the major properties of X-rays that are known today. 

Knowing this incredible discovery should not be 
withheld from the scientific community, his paper "On a 
New Kind of Rays ," was published on Dec. 28, 1895 in Sit
slIngsberichte der Wiirsbllrger Physik-medic and reprinted 
in the Jan. 23, 1896 issue of Nature. Interestingly, Roent
gen presented and demonstrated hi~ experiments with X
rays only once, talking to his colleagues at the Wi.irsburg 
Physical-Medical Society in January 1896. 

Immediately, his discovery spread, via cabled news, 
throughout the world. Roentgen received the first Nobel 
Prize for Physics in 1901, but he refused to discuss the 
breakthrough or accept any personal monetary awards. 
Interestingly, Roentgen requested that all the documents 
relating to his discovery be destroyed after his death. For 
this reason, the historical documents of the discovery of 
radiology differ in the description of dates and events.But 
there is no dispute that the announcement of the discov
ery of the "mysterious Roentgen rays," as they were 
called, quickly began transforming the worlds of medi
cine and science. 

Within two months , virtually all major medical and 
nonmedical publications printed X-
ray illustrations and articles 
on the diagnostic and 
therapeutic value 

of X-rays in human and veterinary medicine. In 1896, 
more than 1,000 papers were published on the technol
ogy, including six papers on the use of X-rays in veteri
nary medicine. In the flurry of refinement, contrast media 
and intensifying screens were also introduced that year. 
The discovery of X-rays quickly led to the development of 
radiology, providing noninvasive, accurate and increas
ingly sophisticated methods of diagnosis and treatment. 

X-rays In Veterinary Medicine 
One of Roentgen 's close friends was Professor Eber

lein, a veterinarian. Professor Eberlein, director of the 
Surgical Clinic and the Royal Veterinary Academy in 
Berlin. was the chairman of the first and second 
Roentgenological Congress held , respec tively, in 1905 and 
1906. The only veterinarian to have ever held this presti
gious position, Dr. Eberlein outlined the usefulness of ra
diology in the veterinary fi eld. Describing the techniques 
used in making radiographs and predicting the future of 
radiation therapy in veterinary medicine , Dr. Eberlein 
rightfully earned the title "Father of Veterinary Radiol
ogy." 

In the early months of 1896, .LN. Eder and E. Valenta 
of Vienna, published X-ray photographs of a fish, frog, rat
tlesnake, crab and other small animals. Their radiographs 
were of outstanding quality with detail as good as modern 
day radiographic images. In 1897, the Vienna Veterinary 
College claimed the distinction of being the first veteri
nary school to obtain X-ray equipment. The first radi

ographs of large and small animal clinical pa
tients were made in Vienna in 1901. The 

same year, the faculty also re
ported radiation-induced skin 

lesions in dogs. ~ 

The detail of this Roentgen picture 
of a Chamaleon cristatus taken 
in 1896 retains its beauty today. 
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In 1927, the school received a large sum of money ardous device, exposing the operator to radiation. 
from the Rockerfeller Foundation to establish a veteri In 1912. Dr. W. F. Guard. at Ohio State UniverSity, per
nary roentgenologic institute. The first director, Profes formed a radiographic examination of a fractured equine 
sor Alois Pommer held the position from 1938 until his phalanx. In 1915, Dr. H.E. Kingman , Sr., professor of 
death in 1958. He emphasized the biologic effects of radi surgery at Colorado Agricultural College (later renamed 
ation , described therapy protocols and listed types of an Colorado State University) , wrote the first American pa· 
imal diseases amenable to X-ray therapy. The dose and per on veterinary diagnostic radiology. He described the 
fractionation methods that he recommended for tumor bony change on six radiographs of horses with lameness. 
radiotherapy are similar to those still in use today. The first paper on small animal radiography was pub

The first veterinary radiology text , Veterinary Radiol lished by Dr. J.e. Horning, Houston , Texas , in 1927. The 
ogy, was written by Dr. Paul Henke l and published by Paul North American Veterinarian published a series of arti
Parey in Berlin, in 1926. The text included six chapters cles on small animal diagnostic radiology by Dr. Gerry 
with 91 illustrations on roentgen physics, normal Schnelle in 1937. This series was based on the radiology 
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tional fellowship to sup
News of "Roentgen's mysterious rays " spread quickly around the world, even throughout the port masters degree 
nonmedical community. training in pathology at 

the University of Zurich. 
anatomy, diagnostic radiology and radiation therapy. Un Switzerland . Returning to the University of Pennsylvania 
fortunately this excellent text was never translated into he became responsible for the use of radiology at the vet· 
English, which limited the development of veterinary ra erinary school. 
diology in other parts of the world. Dr. Emmerson credits Dr. Eugene F. Pendergrass. 

chairman of the University of Pennsylvania Hospital Ra
diology Department, as the most influential person in hisComing To America 
radiology career. Unlike many phYSicians, Dr. Pender· 
grass recognized the worthiness of veterinary radiologyIn North America , early use of X-rays in veterinary 
With Dr. Pendergrass' support, Dr. Emmerson received ramedicine are sketchily documented. The Colorado and 
diology training at the medical school and attended mostIowa veterinary schools obtained X-ray equipment in 
radiology conferences and rounds. He participated as an1915. By 1930. most veterinary schools, Boston's Angell 
equal with physicians. presenting veterinary radiologyMemorial Hospital and some small animal private prac
cases . Dr. Emmerson also traveled to Austria to spend a tices were using X-ray equipment. The hand-held fluoro
month at Dr. Pommer's Roentgenologic Institute. Return· scope was the most common piece of ancillary equip
ing to the University of Pennsylvania in 1939, Dr. Emmer· ment used by veterinarians during those early days . 
son established the first department of veterinary radiol·Eventually scientists realized this was an extremely haz
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ogy in a North American veterinary school. The urban en
vironment of Philadelphia provided Dr. Emmerson with 
an affluent clientele knowledgable about the benefits of X
ray diagnosis and therapy for pets. In 1945, Dr. Emmerson 
returned to the Iowa State University Veterinary School, 
where he continued to be a leader in radiology. He orga
nized the American Board of Veterinary Radiology in 
1960, becoming a charter member. 

Veterinarians involved in radiology, whether in prac
tice or at teaching institutions, during the 1940s and 
1950s were self-taught or had received training from 

physicians. Perhaps fortunately, X-rays 
were not used extensively by veterinari
ans prior to this time, because the haz

ards of ionizing radiation were not 
understood and the equip

ment was electrically 

unsafe. Major strides were made in the advancement of 
veterinary radiology and other clinical specialties during 
the 1950s, especially by small animal practitioners. The 
American Animal Hospital Association had a direct bear
ing upon the development of diagnostic radiology by in
cluding a presentation on the subject at each of its meet
ings. 

By the mid-1950s, Dr. William Carlson at Colorado 
State University and Dr. William Harker Rhodes at the Uni
versity of Pennsylvania became the first two North Amer
ican veterinarians to enter full-time radiology training for 
a graduate degree program. 

Staying Current Today 
Veterinary radiology organizations and their publica

tions have played a key role in the rapid advancement of 
modern imaging in veterinary medicine. The American 
Board of Veterinary Radiology was formed in 1960 and ap

proved by the American Veterinary Medical Associa
tion in 1962 to begin certifying candidates as 

specialists in veterinary radiology. 
Currently, the American College of Veteri

nary Radiology (ACVR) has 183 diplomates, in
cluding those in the newly established specialty 

of radiation oncology, plus 27 residents in train
ing programs. Approximately 70% of the cur

rent ACVR diplomates are working in 
teaching institutions, with the remain

der working in private radiolog)' 
consultation practices . Numerous 

veterinarians in other clinical special
ties and veterinary practitioners also 
participate in one or more of the 
ACVR's four societies: ultrasound, nu
clear medicine, CT/ MRI and radiation 
oncology. 

A century after Roentgen 's first 
paper announcing the discovery of 
X-rays, veterinary radiologists con

tinue to publish information 
about new advances in the 

field. The Journal of Veteri· 
nary Radiology and Ultra
sound has become the ofli
cial publication of the 
American College of Veteri
nary Radiology, The Euro
pean Association for Veteri
nary Diagnostic Imaging 
and the International Veteri
nary Radiology Association. 
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X-ray apparatus used in 1896-1897 in England, featuring a Watson Penetrator focus tube. 	 Some 
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