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The classical X-ray tube requires:

electron source

electron acceleration potential

target for X-ray production
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The intensity of the electron beam
determines the intensity of the X-ray
radiation. The electron energy determines
the shape of the bremsstrahlungs
spectrum, in particular the endpoint of the
spectrum. Low energy X-rays are absorbed
in the tube material.

cathode (electron source)

anode (acceleration potential)

rotor/stator (target device)

glass/metal envelope (vacuum tube)

components of the modern X-ray tube are:
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Typical operation conditions are:

Acceleration Voltage: 20 to 150 kV

Electron Current: 1 to 5 mA (for continuous operation)

Electron Current: 0.1 to 1.0 A (for short exposures)
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The radiographic image of the X-ray exposure is determined by the interaction of the X-rays
which are transmitted through the patient with a photon detector (film, camera etc.)

Primary X-ray photons have
passed through the patient without
interaction, they carry useful
information.
They give a measure for the probability
that a photon pass through the patient
without interaction which is a function
of the body tissue attenuation
coefficients.

Secondary photons result from
interaction inside the patient, they are
usually deflected from their original
direction and carry therefore only little
information. They create background
noise which degrades the contrast of the
image.

Scattered photons are often absorbed in
grids between the patient and the image
receptor.
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The two dimensional image I(x, y) of the three dimensional
distribution of the X-ray attenuating body tissue of the patient can be
described as a function of the initial photon intensity N of energy E, the
energy absorption efficiency of the image receptor (E) (film) and the
attenuation coefficients  which have to be considered along the photon
path in z-direction.

with S(E) as distribution of the scattered secondary X-ray photons.

The expression can be simplified to:

with R as the ratio of secondary to primary radiation.
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The contrast C of the target tissue volume is defined in terms of the image
distribution function I1 and I2:

I1 gives the energy absorbed outside the target tissue

I2 gives the energy absorbed inside the target volume.

Approximating for an X-ray energy E:

The contrast depends mainly on the difference of attenuation
coefficients 1 and 2 as well as on the ratio of scattered to primary
X-ray photons.
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TEST K.V mAs TEST K.V mAs

Skull 56 20 Hand 41 1.8

Baby skull 48 12,16 ankle 46 6

Jaw 46 8 thigh 55 12

Baby chest 44 5 shoulder 4.5

Chest 50 12 Nike 66 32

Wrist 44 4 Chest(on desk) 58 10

Elbow 45 4 Arms 48 6.3

Baby wrist 40 2

Baby Pelvis 44 3.2

The leg 45 6

knee 46 6

Baby knee 42 2

foot 43 3.2

Baby foot 40 1

Baby abdomen 45 6

nose 41 3

Splinted Leg 48 16
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Endocardial cushion defect (ECD) is an abnormal heart condition. The walls separating all four
chambers of the heart are poorly formed or absent. Also, the valves separating the upper and
lower chambers of the heart have defects during formation. ECD is a congenital heart disease,
which means it is present from birth.

Partial anomalous pulmonary venous return, sometimes called partial anomalous pulmonary
venous connection, is a heart defect present at birth (congenital) in which some of the
pulmonary veins carrying blood from the lungs to the heart flow into other blood vessels or
into the heart's upper right chamber (right atrium), instead of correctly entering the heart's
upper left chamber (left atrium). This causes some oxygen-rich blood from the lungs to mix
with oxygen-poor blood before entering the right atrium.

Total anomalous pulmonary venous return (TAPVR) is a rare congenital malformation in
which all four pulmonary veins do not connect normally to the left atrium. Instead the four
pulmonary veins drain abnormally to the right atrium (right upper chamber) by way of an
abnormal (anomalous) connection

Ebstein anomaly is a rare heart defect that's present at birth (congenital). In Ebstein
anomaly, your tricuspid valve — the valve between the two right heart chambers (right
atrium and right ventricle) — doesn't work properly. The tricuspid valve sits lower than
normal in the right ventricle, and the tricuspid valve's leaflets are abnormally formed.



Diffuse interstitial (in-tur-STISH-ul) lung disease refers to a large group of lung disorders
that affect the interstitium, which is the connective tissue that forms the support
structure of the alveoli (air sacs) of the lungs. ... Treatment may depend on the
underlying cause of the disease and your health status.

Air space opacification is a descriptive term that refers to filling of the pulmonary tree
with material that attenuates x-rays more than the surrounding lung parenchyma. It is

one of the many patterns of lung opacification and is equivalent to the pathological
diagnosis of pulmonary consolidation.

Pyloric stenosis is a narrowing of the opening from the stomach to the first part of
the small intestine (the pylorus). Symptoms include projectile vomiting without the
presence of bile. This most often occurs after the baby is fed

Diffuse esophageal spasm (DES) is a condition characterized by
uncoordinated contractions of the esophagus, which may cause difficulty

swallowing (dysphagia) or regurgitation. In some cases, it may cause
symptoms such as chest pain, similar to heart disease.




