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General view:  
Discovering:  
1- Pre-Rontgen observations and research: 
X-rays were experimental discharge tube 
radiation. Scientists studying cathode rays 
from such tubes recognized them in 1869. 
Crookes tubes formed electrons by ionizing the 
air in the high voltage tube. This voltage 
accelerated cathode electrons to a high speed 
for X-ray production to hit the anode (Crookes, 
W. 1878). 
       William Morgan developed X-rays 
(unknowingly) first. In 1785, he described how 
sending electrical currents through a partially 
evacuated glass tube produced X-rays. 
Humphry Davy and Michael Faraday continued 

this work (Mosby's Dental Dictionary, 2008). 
Fernando Sanford's "electric photography" 
produced and identified X-rays. The cathode 
rays form in vacuum tubes if there is a high 
voltage between the electrodes (Tubiana and 
Wilhelm, 1996). 
     Philipp Lenard began testing cathode rays in 
the air in 1888. He created a Crookes tube with 
a thin aluminum facing the cathode to catch 
cathode rays. The exposure of the photographic 
plates is caused fluorescence. The rays' 
penetration is tested through different 
materials. Some "Lenard rays" may have been 
X-rays (Tubiana M. Wilhelm C., 1996). In 1889, 
Ivan Puluj had constructed several models of 
glass tubes to become dark if exposed to the 
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emanations from the tubes (Sansare, K., et, al. 
2011) (Babic RR, et al. 2016). 
      Nikola Tesla started studying invisible, 
radiant energy in 1894 after seeing a damaged 
film from Crookes tube tests. Tesla started 
creating X-ray pictures after Röntgen 
discovered them, utilizing high voltages and his 
tubes as well as Crookes tubes (Mould RF. 
1995) (berger et, al. 2018). 
 
2-Discovery by Rontgen: 
     Wilhelm Rontgen discovered X-rays in 1895 
while testing with Lenard and Crookes tubes. 
Rontgen called the unknown radiation X. 
Rontgen's colleagues recommended dubbing 
them Rontgen rays, but he objected. Rontgen's 
discovery won the first Physics Nobel Prize 
(frankel, R 1996) (Eisenberg and amorosa, 
1995). 
     Biographers have reconstructed Rontgen's 
findings since he burnt his lab notes following 
his death. Rontgen is used a fluorescent screen 
lined by barium platinocyanide to study rays 
from a black-cardboard-wrapped Crookes tube. 
Rontgen found invisible radiation, and after 
two months, he published his article (Howell J. 
D. 2016) (Pallardy G. Röentgen, 1995). 
       Using medical first X-rays were done by 
Rontgen for his wife's hand in 1895 (Mowery 
ML, Singh V. 2012). Rontgen discovered their 
medicinal utility when he photographed his 
wife's hand using X-rays. X-rays were a 
sensation. Otto Glasser, Rontgen's biographer, 
calculated that 49 essays and 1044 pieces were 
published in 1896 alone. This was certainly a 
modest estimate, considering that practically 
every publication across the globe reported on 
the finding, with Science devoting 23 pieces to 
it in that year alone. Publications linked the 
new rays to occult and paranormal beliefs like 
telepathy (Berger, at al, 2018) (Tafti, and 
Maani, 2021).  
 
3- Advances in radiology: 
    Late 1800s Crookes tube X-ray, center is the 
Crookes tube. The guy standing is a fluoroscope 
in his hand. The sitting guy is getting an x-ray 
of his hand. No radiation safeguards were 
adopted since its dangers were unknown. In 
1897, Rontgen removed a bullet whose 

position was detected by X-rays. Alan 
Archibald created the first X-ray after Rontgen. 
John Hall-Edwards radiographed a needle 
inserted in a colleague's hand in 1896. Hall-
Edwards used X-rays in a surgical procedure 
on 1896 (Nakashima and Duong, 2021). 
     Ivan Romanovich used X-rays for imaging 
the frogs and the insects in 1896, weeks after 
Rontgen's discovery, and concluded that the 
rays have effects on life function. James Green 
used X-rays to examine delicate specimens 
about the same period (Tafti, and Byerly 2021). 
Pului's discharge tube produced the first U.S. 
medical X-ray. Frank Austin investigated all the 
discharge tubes. Pului added an oblique 
"target" of mica to the tube to retain 
fluorescent samples. Gilman Frost and Edwin 
Frost have exposed Eddie fractured wrist to X-
rays and took the images' data (Akram, S. 
2021). 
    Rontgen's early tests are X-rays on a 
luminous screen and coated with barium 
platinocyanide. Enrico Salvioni and McGie 
produced live imaging systems on 1896. 
Thomas Edison began his study immediately 
after Rontgen's discovery and found that 
calcium tungstate fluoresces best when 
exposed to X-rays. In 1896, he invented the 
"Vitascope. Edison stopped researching X-rays 
in 1903 before one of his glassblowers died. 
Dally examined X-ray inside the tubes with his 
hands; the cancer is occur after several weeks 
(Chen, H et, al. 2021). 
    William McKinley was assassinated in 1901. 
One bullet grazed his sternum, while another 
was lost in his belly. A anxious McKinley 
assistant sent word to Thomas Edison to send 
an X-ray machine to Buffalo. The gunshot 
wasn't fatal, but gangrene spread along the 
bullet's route, and McKinley died of septic 
shock six days later (Sy E. et, al. 2021) 
 
4-Hazards discovered: 
      After X-rays were discovered in 1895, 
scientists, doctors, and innovators 
experimented with them widely, resulting in 
burns, hair loss, and worse. Professor John 
Daniel of Vanderbilt University and Dr. William 
Lofland Dudley reported hair loss in 1896. 
Daniel discovered a 5 cm (2 in) bald area 21 
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days after taking an hour-long X-ray of 
Dudley's skull (Pace, et, al. 2013) (Meo SA, et, 
al. 2006).  
      Dr. HD. Hawks, a Columbia College graduate, 
sustained hand and chest burns in 1896. 
Electrical Review publicized it, leading to 
numerous more instances of X-ray difficulties. 
Elihu reported burns due to exposure to X-ray. 
Elihu exposed his finger to an X-ray tube and 
experienced discomfort, swelling, and 
blistering. UV radiation and (according to 
Tesla) ozone were also implicated. Many 
doctors said X-rays had no effects. Elizabeth 
died due to continuous and long-time x-ray in 
San Francisco (Wall et, al. 2006) (Lindell, 
1968). 
       By 1904, Hall-Edwards' cancer (then 
named X-ray dermatitis) had progressed 
enough for him to publish and speak on X-ray 
hazards. His left arm was severed at the elbow, 
and after that, four fingers. 1926 cancer death. 
Birmingham University keeps his left hand 
(Kim D., 2016) (Demir, & Akkas, 2019). 
 
4- 20th century and beyond: 
     Ruhmkorff coil and Crookes tube X-ray 
systems are developed in the early 20th 
century. The tube's high voltage side had 
diagnostic spark gaps. Spark gap sensed 
polarity and measured voltage by spark length. 
Widening the spark gap tested the tube's 
hardness. The operator reduced coil spacing till 
sparks emerged. A soft (low vacuum) 6.4 cm 
(2.5 in) spark gap tube is appropriate for arms. 
5-inch spark means shoulders and knees. 7- to 
9-inch sparks suggest a larger vacuum for 
imaging larger abdomens. The spark gap had to 
be extended until the sparking ceased to run 
the tube for imaging. Hand takes 30 seconds, 
thorax two. Fluorescent salt on plates reduces 
exposure times (Frane et al., 2021) (Herzog 
and rieger, 2004). 
     Unreliable crooked tubes. A current cannot 
flow in a totally evacuated tube, hence they 
must include a tiny amount of gas (usually air). 
The X-rays led the glass to absorb the gas, 
leading the tube to produce "harder" X-rays 
until it ceased working. Larger, more 
frequently used tubes with softeners. These 
were generally little side tubes containing 

mica, a material that retains air (Naqvi, S., et, al. 
2019). 
     John Ambrose Fleming created the vacuum 
tube in 1904. This employed a heated cathode 
to create a vacuum current. By 1920, heated-
cathode X-ray tubes, termed "Coolidge tubes," 
had totally supplanted cold cathode tubes 
(Martin, 2007). 
     In 1906, Charles Barkla discovered that 
gases scatter X-rays, and each component has a 
unique spectra. In 1917,  Nobel Prize for this 
discovery. Von Laue, Knipping, and Friedrich 
discovered X-ray refraction in 1912. William 
and Peter began X-ray crystallography with 
Paul. Henry Moseley performed 
crystallographic tests with X-rays from various 
metals and produced Moseley's law (Kemerink 
M, et al. 2011) (Regulla and Eder, 2005). 
      The new X-ray tubes can rotate for all 
directions to allowing for better heat 
dissipation (Simoni P. 2018) (Khare, et, al. 
2014). Chandra's photograph of Abell 2125 
shows merging multimillion-degree gas clouds. 
In 1908, X-ray dermatitis developed on his left 
arm, requiring amputation (Hwang SY, et, al. 
2018). 
     Medical Science studied human physiology 
using film. In 1913, the early X-ray film is 
included one still picture every 4 seconds. 
Lewis Gregory invented serial radiography. X-
rays were utilized to capture the moving 
human skeleton in 1918. In 1920, England's 
Institute of Phonetics employed it to record 
tongue and dental motions for language studies 
(Chaparian, & Aghabagheri, 2013). 
    Marie Curie created radiological automobiles 
to help WWI troops. The automobiles would 
enable battlefield doctors to rapidly and 
precisely operate on injured troops. From the 
1920s until the 1950s, shoe retailers marketed 
X-ray fitting machines. In the 1950s, concerns 
over frequent or poorly managed usage ended 
the practice (Huda and Abrahams, 2015) 
(Stahl, 1960). 
      Phase-contrast X-ray imaging has good 
sensitivity to density differences in several 
tested materials, especially in imaging soft 
tissues. It was an important technique for 
imaging the cellular and histological structures. 
Dentistry is one of the medical specials that use 
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X-rays on comprehensive imaging for imaging 
and determining the lesion (Hessenbruch A. 
2002) (Roch L, et, al. 2019). 
 
X-ray machine components: 
     An X-ray machine consists of an X-ray 
generator and an X-ray detector, as shown in 
figure (1). 

 
Figure (1): shows the main components of 

the x-ray machine, wherever, showed 
consist of two main parts (x-ray generator 

and x-ray detector) (Stryeski R. 1992). 
 
General Uses of X-ray: The X-ray technology 
has proven to the scientific community that it is 
very efficient in medical diagnosis, as this 
technology has shown its high quality in 
providing basic medical services, which is an 
accurate medical diagnosis, especially imaging, 
and the common uses of this technology are as 
follows: 

1- Decay detection inside and outside of 
the teeth  

2- Bone loss diagnosis  
3- Structures changes in the tooth root 
4- Gum Abscesses 
5- Gum Cysts 
6- Mouth Tumors (Hewitt PJ. 1993). 

Types of X-rays:  
    Intraoral X-rays are used inside the mouth 
and have several types: 

A- Bitewing X-rays: showed lower and 
upper of the teeth. The bitewing 

detected from tooth crown to the 
supporting bone. Moreover, it can detect 
decay among the teeth and determine 
the width of the tooth, as shown in 
figure (2). 

 
Figure (2): Showed imaging section for 

tooth by using Bitewing X-rays technique 
(Bitewing X-Ray). 

B- Periapical X-rays: showed an entire 
tooth. This technique detects any 
changes in the bone and teeth, as shown 
in figure (3). 

 
Figure (3): Showed imaging section for 
tooth by using Periapical X-rays technique 
(Periapical X-Rays) 

C- Occlusal X-rays showed the 
development of teeth in the lower or 
upper jaw, as shown in figure (4). 

D-  
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Figure (4): Showed imaging section for 

tooth by using Occlusal X-rays technique 
(Subramaniam et, al. 2013) 

1- Extraoral X-rays: are used for imaging 
outside the mouth; it has several types: 

A- Panoramic X-rays: showed the whole 
mouth (lower and upper). It can detect 
the emerged position, impacted teeth, 
and tumor diagnosis, as shown in figure 
(5). 

 
Figure (5): shows the front panorama 
imaging section for two jaws by using the 
Panoramic X-rays technique (What Exactly 
is a Panoramic X-Ray, 2022) 
 

B- Tuned Aperture Computed 
Tomography (TACT): is a 
revolutionary technology that converts 
2D photos to 3D. TACT-DSR may 
improve its utility in disease detection 
(6), as shown in figure (6). 

 
Figure (6): shows the imaging section for 

teeth by using the Tuned Aperture 
Computed Tomography (TACT) technique 

(Daniel J et, al. 2003). 
 

C- Tomogram X-rays demonstrated the 
structures and the components that 
are difficult to detect because of closely 
related structures, as shown in figure 
(7). 

 
Figure (7): shows the imaging section for 
two jaws by using the Tomograms X-rays 

technique (Lane, et, al. 2006). 
D- X-ray Cephalometric projections: 

showed the whole of the head, wherever 
it reveals two jaws with the teeth as 
shown in figure (8). 
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Figure (8): shows the imaging section for 
the whole head by X-ray Cephalometric 

projections technique (CEPHALOMETRIC 
PROJECTION, 2022) 

E- Sialogram X-ray: using a dye 
administrated in the salivary glands. 
Dentists need this technique to detect 
salivary gland diseases, as shown in 
figure (9). 

 
Figure (9): shows the imaging section for 

salivary glands by using Sialogram 
technique X-ray (UR Medicine Imaging 

Specialties, Sialogram, 2022) 
F- Dental computed tomography (CT): 

3-D imaging used to diagnose bone 
disorders. 1972: Godfrey N. Hounsfield 
develops the (CT) scanner. CT employs a 
fan-shaped beam to highlight 
mesiodistal and buccolingual 
morphology. The radiographic tube 
makes up CT scanner (10). 

 

 
Figure (10): Showed imaging section of 

upper and lower jaw by using Dental 
computed tomography (CT) (Eyselbergs, et, 

al. 2014). 
 

G- Cone beam CT: Are formed 3D images 
for nerves, soft tissue, and bone. This 
technique can be used to detect gum 
diseases, teeth roots, and jaws. Cone 
beam CT produces accurate and high-
quality images. The cone beam CT 
machine can rotate around the head and 
take the images (higher level of 
radiation), as shown in figure (11). 

 
Figure (11): Showed front imaging section of 

two jaws together by using Cone beam CT 
(CBCT Scan, 2022). 

 
H- Digital imaging: is a 2D type of 

imaging; the images can be viewed on-
screen and stored. Digital imaging is 
used for tooth imaging. This makes it 
easier for the dentist to see the small 
changes. The images can be sent 
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electronically to another dentist for 
taking opinion, as shown in figure (12). 

 
Figure (12) shows the imaging section for 

two jaws using the digital imaging 
technique (Digital Imaging, 2022). 

I- Magnetic Resonance Imaging (MRI) 
imaging technique: is an imaging 
technique 3D of the oral cavity involving 
teeth and jaws, as shown in figure (13). 

 
Figure (13): shows imaging for soft tissues 
surrounded by the tooth by using Magnetic 
Resonance Imaging (MRI) imaging (Husniye 
Demirturk et, al. 2018) 
 
X-ray safety:  
    X-ray emissions are low. X-ray equipment 
confines radiation to a narrow region; high-
speed X-rays (Skinner S. 2013). Lead-lined, full-
body aprons and federal legislation requiring 
accuracy and safety inspections for X-ray 
equipment reduce radiation exposure 
(Lakhwani, O. et al. 2019) (Barker D. 1978). 
 

Risks of dental X-rays: 
    Repeated exposure to X-rays in the mouth 
area will increase the forming risk of thyroid 
cancer in the brain and soft tissues around the 
mouth. More than three thousand cases of 
thyroid gland tumor are diagnosed yearly in 
Brittan; furthermore, there has been an 
increase in thyroid cancer in many countries 
during the last thirty years (Vanzant and 
Mukhdomi, 2022). 
     Greater thyroid malignancies are "probably 
attributable to increased monitoring, 
screening, and overdiagnosis, but additional 
reasons require exploration." Dental X-rays will 
disclose the thyroid gland which covers the 
brain and spinal cord. Both organs are 
radiosensitive when young. Low-dose dental 
radiography is commonly neglected as a 
concern to these organs. The study's synthesis 
suggests future studies using dental X-rays 
(Han MA, Kim JH. 2018). 
 
Conclusion: 
     Recent Medical Imaging Technologies Have 
Used In Tooth Diseases Diagnostics For 
Treatment Purposes. The Newer Radiographic 
Techniques Help Detect Dental Pathologies For 
Reduce Morbidity And Mortality And Improve 
The Quality Of Life. The Common Technologies 
reviewed in our work are included X-Ray 
technologies such as Computed Tomography 
(Ct) Scanner, Tuned Aperture Computed 
Tomography (Tact), Cone Beam Computed 
Tomography (Cone). 
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