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The first discoveries of 
the mysterious rays.

From as early 1879 many scientists were interested in the new discovered radiant matter (Cathode rays) by Sir 
William Crookes. Some of them may have witnessed X-rays normally produced by the Crookes tubes without 
knowing the existence of it due to destroying photographic plates in their work rooms. Also Prof. Herbert Jackson 
also noticed in London this effect accidentally, 
no one of the researchers spend much attention on it except Wilhelm Conrad Röntgen. While working on a 
Crookes tube in the evening of November 8, 1895, a plate of Barium Platino-Cyanide (fluorescent crystals) on a 
table six feet away in his workroom glowed when he activated the tube. Even after covering the tube with black 
cardboard it kept glowing. Röntgen named this strange phenomena X-Rays. In the next experiments he used a 
photographic plate and made his first X-Ray picture, the hand of his wife Anna Bertha. Soon after the 
announcement of Röntgen on December 28, 1895, A.A. Campbell Swinton did the same experiments in England 
with an X-Ray tube made by A.C. Cossor (a famous producer of high quality Crookes tubes) after the description 
of Röntgen. It was a small pear shaped tube with two electrodes one in the form of a ring which can be seen 
against the wall on a photographic picture from The Windsor Magazine 1896 spring section. In the US the first X- 
ray photographs were made using a Puluj lamp by Edwin and Gilman Frost on February 3, 1896. Röntgen who 
gave the name to this rays but he never patented the invention was rewarded with the Nobel prize for Physics in 
1901. In Germany a museum is dedicated to Wilhelm Röntgen and his work, including a complete biography 
(German) or here in English. 
The paper which Röntgen published in 1895 On a New kind of Rays can be found at the site of mindfully.org. 
The first officially produced X-Ray tube for Röntgen was made by Greiner und Friedrichs in Stützerbach.

(from : http://www.crtsite.com/page5.html)

http://nobelprize.org/physics/laureates/1901/rontgen-bio.html
http:////www.roentgen-museum.de
http://nobelprize.org/nobel_prizes/physics/laureates/1901/rontgen-bio.html
http://www.mindfully.org/Nucs/Roetgen-X-Rays28dec1895.htm


(http://www.imaginis.com/radiotherapy/history-of-radiation-therapy)

Radiation therapy has been in use for the treatment of cancer and other 
diseases for approximately 100 years. As early as 1897, it was concluded that 
x-rays could be used for therapeutic as well as diagnostic purposes, and in 
1912, Marie Curie published the "Theory of Radioactivity." The investigation of 
x-ray radiation for patient therapy moved into the clinical routine in the early 
1920s. 

An original x-ray cancer therapy 
system in use circa 1922

Since the first uses of radiation to treat cancer, important changes have been 
made in the field and numerous developments have been accomplished



X-ray apparatus used for treatment of epithelioma
of the face, 1915. The tube is in a localizing shield; 
and a perforated sheet of metal is securely 
fashioned to the surface by adhesive plaster.[16]
From initial therapeutic experiments, 
a new field of x-ray therapy was born, 
referred to as röntgenotherapy after Wilhelm Röntgen, 
the discoverer of x-rays. It was still unclear how the x-rays acted on the skin; however, it was generally 
agreed upon that the area affected was killed and either discharged or absorbed.[17]

By 1900, there were four well established classes of problems that were treated by x-ray, based on a 
set of five classes initially outlined by Freund: 1. in hypertrichosis, for the removal of unwanted hair; 2. 
in the treatment of disease of hair and hair follicles in which it was necessary to remove hair; 3. in the 
treatment of inflammatory affections on the skin like eczema and acne; 4. and in the treatment of 
malignant affections on the skin in cases like lupus and epithelioma.[18][19]
Additionally, x-rays were successfully applied to other appearances of carcinoma, trials were done in 
treating leukemia, and because of the supposed bactericidal properties, there were suggestions it 
could be used in diseases such as tuberculosis. Experiments were also done using x-rays to treat 
epilepsy, which had previously also experimentally been treated with electrical currents.[20]

Röntgenotherapy

From : http://en.wikipedia.org/wiki/History_of_radiation_therapy

X-ray apparatus used for treatment of epithelioma of the face, 1915. 
The tube is in a localizing shield; and a perforated sheet of metal is 
securely fashioned to the surface by adhesive plaster 



History of Radiation Therapy
The Evolution of Therapeutic Radiology

Very shortly after the European discovery of X-rays and radium in 1895 and 1898, scientists observed the effects of 
hair loss and skin damage from their rays. Both agents were then tried experimentally to treat superficial skin diseases 
and unwanted hair. X-rays quickly found use by physicians for diagnosing broken bones and locating foreign bodies 
(e.g. bullets). Radium appeared to have no other practical value until it was used to make luminous paint for time pieces 
and military vehicles in World War I.
By 1913 radium was being mined in America and General Electric advanced beyond gas tubes to create a 140 KV 
tube. Physicians advanced from skin cancer to treating other superficial cancers like breast, head, and neck lymph 
nodes. Scarce and costly radium was used in small tubes for insertion directly into cancers or into body cavities 
containing cancer. Inoperable cervical cancer became curable with radium. Beginning in 1922, G.E. began to develop 
special X-ray tubes with high energy (200 KV) for deep seated lung, abdominal and pelvic tumors. Shortly afterward, 
inoperable larynx cancer became curable. 
Between World War I and II, physicists and biologists continued to discover how radiation works and how to measure 
the dose accurately. Physicists, electrical engineers, mining companies and commercial vendors continued to develop 
and market higher energy X-ray machines (one MV by 1937) and new radium devices. In America, surgery continued to 
be the foremost cancer therapy with irradiation reserved for inoperable, unresectable or recurrent tumors – thus 
radiation therapy (also called radiotherapy) gained notoriety as the “last hope.”
Cyclotrons and nuclear reactors became available after World War II to produce synthetic radium and other radioactive 
elements for cancer treatment. The cobalt machine, using synthetic radium (1.2 MV), appeared in 1951 and 1,120 
machines were sold to hospitals everywhere in the first 10 years. Radar research led to the creation of the medical 
linear accelerator X-ray machine in 1953. These "linacs" quickly went from 4 MV energy to 18 MV and began to 
dominate the market. Improved cure rates followed the introduction of first the cobalt and then the high-energy linacs. 
Hodgkin’s lymphomas and testicle cancers became curable.
In the 1970s, computers were introduced into treatment planning. Radiology developed CAT, MRI and PET scans so 
that tumors could be targeted with precision. This was followed by intensity modulated and image guided radiation 
therapy (IMRT and IGRT) machinery which could use these new diagnostic advances to now deliver the dose with pin- 
point accuracy while avoiding normal tissues. These radiology advances have been joined by those in surgical and 
medical oncology so that organ preservation in now probable in cancers of the prostate, breast, cervix, anus, larynx and 
esophagus. Using this new team approach in oncology will continue to increase the number of cured patients with 
minimal side effects.

From : http://www.rtanswers.org/aboutus/history.aspx



Leopold Freund (1868 – 1943 ) 

In 1896, a year after the discovery 
of X-rays by Wilhelm Röntgen and 
in same year that Antoine Henri 
Becquerel discovered radioactivity, 
Freund successfully treated a five 
year old patient in Vienna suffering 
from hairy moles covering her whole 
back. The case was published by 
the girl's local physician, Schiff, in 
1901.

http://austria-forum.org/attach/Wissenssammlungen/Biographien/Freund%2C_Leopold/koch-g_freund_patient.jpg


Technique in the change of times

http://de.wikipedia.org/wiki/Strahlentherapie
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Technique in the change of times

X-ray therapy for cancer treatment, Guy's Hospital, London, 1925.

From: http://www.sciencemuseum.org.uk/broughttolife/techniques/~/link.aspx?_id=E7D52ED1EE5444D0952E290BD8805C4E&_z=z



Radiation therapy
Conventionally, the energy of diagnostic and therapeutic gamma- and X-rays is expressed in kilovolts or megavolts (kV or MV), whilst the 
energy of therapeutic electrons is expressed in terms of megaelectronvolts (MeV). In the first case, this voltage is the maximum electric 
potential used by a linear accelerator to produce the photon beam. The beam is made up of a spectrum of energies: the maximum energy is 
approximately equal to the beam's maximum electric potential times the electron charge. Thus a 1 MV beam will produce photons of no more 
than about 1 MeV. The mean X-ray energy is only about 1/3 of the maximum energy. Beam quality and hardness may be improved by special 
filters, which improve the homogeneity of the X-ray spectrum.
In the medical field, useful X-rays are produced when electrons are accelerated to a high energy. Some examples of X-ray energies used in 
medicine are:

diagnostic X-rays - 20 to 150 kV 
superficial X-rays - 50 to 200 kV 
orthovoltage X-rays - 200 to 500 kV 
supervoltage X-rays - 500 to 1000 kV 
megavoltage X-rays - 1 to 25 MV 

Of these energy ranges, megavoltage X-rays are by far most common in radiotherapy. Orthovoltage X-rays do have limited applications, and 
the other energy ranges are not typically used clinically.
Medically useful photon beams can also be derived from a radioactive source such as cobalt-60, iridium-192, caesium-137 or radium-226 
(which is no longer used clinically). Such photon beams, derived from radioactive decay, are more or less monochromatic and are properly 
termed gamma rays. The usual energy range is between 300 keV to 1.5 MeV, and is specific to the isotope.
Therapeutic radiation is mainly generated in the radiotherapy department using the following equipment:

1. Orthovoltage units. These are also known as "deep" and "superficial" machines depending on their energy range. 
Orthovoltage units have essentially the same design as diagnostic X-ray machines. These machines are generally limited to less 
than 600 kV. 
2. Linear accelerators ("linacs") which produce megavoltage X-rays. The first use of a linac for medical radiotherapy was in 
1953 (see also radiotherapy). Commercially available medical linacs produce X-rays and electrons with an energy range from 4 
MeV up to around 25 MeV. The X-rays themselves are produced by the rapid deceleration of electrons in a target material, 
typically a tungsten alloy, which produces an X-ray spectrum via bremsstrahlung radiation. The shape and intensity of the beam 
produced by a linac may be modified or collimated by a variety of means. Thus, conventional, conformal, intensity-modulated, 
tomographic, and stereotactic radiotherapy are all produced by specially-modified linear accelerators. 
3. Cobalt units which produce stable, dichromatic beams of 1.17 and 1.33 MeV, resulting in an average beam energy of 1.25 
MeV. The role of the cobalt unit has partly been replaced by the linear accelerator, which can generate higher energy radiation. 
Cobalt treatment still has a useful role to play in certain applications (for example the Gamma Knife) and is still in widespread use 
worldwide, since the machinery is relatively reliable and simple to maintain compared to the modern linear accelerator. 

From: http://en.wikipedia.org/wiki/External_beam_radiotherapy

http://en.wikipedia.org/wiki/Gamma_rays
http://en.wikipedia.org/wiki/X-rays


Orthovoltage x-rays 
Indication and dosage   

skin cancer
skin deseases
inflammation
pain
palliative treatment



Selection of energies

Technical Note

Orthovoltage energies for palliative care in the 21st century: Is there a need?

Laura D’Alimonte a,*, Emily Sinclair a,b, Sharon Seed c



X-ray therapy vs. accelerators and isotopes

Different to that of isocentric equipment
Emphasis is on patient comfort
Tailor the treatment to fit the patient
Unrestricted equipment movements allow easy positioning
Short procedure times for treatment
Better radiation protection for the untreated body of the patient
Less medical staff need for procedure
Relieves pressure off the accelerators



Risks 
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