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2. Grids 

Grid is a device placed between the patient and film to prevent as much scattered radiation as 

possible from reaching an x-ray film during the exposure of a radiograph

contrast on a radiographic image, by absorption of scatter radiation produced by the patient as the 

Grids are very effective device for reducing 

. A high quality grid can attenuate 80 90 percent of scatter 

radiation. It is positioned between patient and film. 

Grid Construction

It is a flat plate with a series of lead foil strips that is made in various sizes. Grid strips should 

be very thin and have high photon absorption properties. Lead is most common: Tungsten, 

platinum, gold, and uranium have been tried, but Pb is still most desirable.

Interspace Material (Aluminum or Plastic Fiber) used to maintain precise separation between 

the delicate lead strips. The grid is encased completely by a thin cover of aluminum , because it 

provides rigidity for the grid and helps to seal out moisture.
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There are some advantages of using aluminum interspaced material than plastic: 

1 Aluminum is no hygroscopic; that is; doesn't absorb moisture as plastic fiber which will 
result in it to become warped because of its hygroscopicity.

2 Aluminum 
to form and roll into sheets of precise thickness than fiber. 

Grid Ratio

Grid Ratio: Three important dimensions of a grid: 

The thickness of the grid strips (T). 

The width of the interspace material (D).

The height of the grid (h).

The grid ratio is the hight of the grid divided by the interspace width: Grid ratio = h/D

High-ratio grids are more effective in cleaning up scatter radiation than low-ratio grids. The 

angle of deviation is smaller for high-ratio grids and the photon will be traveling in a straighter 

line to make it through the grid.
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High ratio grids are made by reducing the width of the interspace or increasing the height of 

the grid material, or as is usual, a combination of both. However, the higher the ratio, the more 

radiation exposure necessary to get a sufficient number of x-rays through the grid to the IR.

Grid ratios range from 5:1 to 16:1 that will clean up 85%  and 97% respectively.  Most common 

8:1 to 10:1.

Example:

A certain grid is made of lead 30 µm thick sandwiched between fiber interspace material 300 µm 
thick. the height of the grid is 2.4 mm. what is the grid ratio?

Grid Frequency. 

The number of grid strips or grid lines per inch or centimeter. The higher the frequency the more 

strips, and less interspace material and the higher the grid ratio. As grid frequency increases, 

patient does is increase because more scatter will be absorbed. Some grids reduce the thickness 

of the strips to reduce the exposure to the patient, this overall reduces the grid clean up. Grids 

have frequencies in the range of 25 to 45 lines per centimeter (60 to 110 lines per inch).
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Grid frequency law:

Grid frequency = 10000 µm / cm

(T+D) µm / line pair

Example:

What is the grid frequency of the previously described grid that had a grid strip thickness of 30 
µm and an interspace thickness of 300 µm?

A/   if 1 line pair = 300 µm + 30 µm = 330 µm , how many line pairs are in 10000 µm

(10000 µm = 1 cm)?

10000 µm /cm             =  30.3 lines /cm

330 µm / line pairs                                 (30.3 line /cm) (2.54 cm/in) = 77 lines / in.

Grid Performance or Efficiency

The ability of a grid to clean up scatter and improve contrast. Classically, the higher the grid ratio, 

the more efficient.



68

Criteria for grid efficiency measurement is represented by: 

Selectivity  

Measu

grid with high lead content would have a greater selectivity. It refers to the amount of maximum 

absorption of secondary radiation as compared with minimal absorption of primary radiation. 

When the secondary radiation is materially reduced without any appreciable absorption of 

primary radiation, the efficiency is high.

Contrast Improvement Ability

Is measured by how well a grid function to improve contrast in the clinical setting, and its 

represented by contrast Improvement Factor (k).

Contrast Improvement Factor (k) = the ratio of the contrast of a radiograph made with a grid 

to the contrast of the radiograph made without a grid. The higher the grid ratio & frequency the 

higher the k.

It has been shown that as the grid ratio is increased; a greater proportion of the scattered radiation 

is removed from the beam. It is possible to evaluate the expected contrast for various 

combinations of grid ratio and scatter factors, S. Some values are shown in the figure below.
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Relationship of Image Contrast to Scatter and Grid Ratio

As grid ratio is increased and scatter penetration decreases, contrast improves. For relatively small 

amounts of scattered radiation, that is, S = 2, a grid ratio of 8:1 restores the contrast to 90%. The 

additional improvement in contrast with higher grid ratios is relatively small. It should be noticed, 

however, that even with high grid ratios, all contrast is not restored. When the proportion of 

scattered radiation in the beam is higher, for example, when S has a value of 6, the situation is 

significantly different. At each grid ratio value, the contrast is much less than for lower scatter 

factor values. Even with a high-ratio grid, such as 16:1, the contrast is restored to only about 76%. 

This graph illustrates that contrast is not only a function of grid ratio, but is also determined by 

the quantity of scattered radiation in the beam, the value of S.

It might appear that the data in the figure above indicate that grids do not remove as much 

scattered radiation when the amount of scattered radiation in the beam is relatively large, such 

as for a value of S of 5 or 6. 
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On the other hand, grids improve contrast by larger factors when the proportion of scattered 

radiation in the beam is higher. This can be illustrated by observing values of the contrast 

improvement factor, K, as shown in the figure below. The contrast improvement factor is the ratio 

of the contrast when a specific grid is used compared with the contrast without the grid. 

Relationship of Contrast Improvement Factor to Scatter Factor and Grid Ratio

The value of the contrast improvement factor, K, generally increases both with grid ratio and 

with the quantity of scattered radiation in the beam, S. Although it is true that grids improve 

contrast by larger factors under conditions of high levels of scattered radiation, one significant 

fact should not be overlooked: the total restoration of contrast for a given grid is always less for 

the higher values of scattered radiation. For example, in the figure above it is shown that when S 

is equal to 5 (contrast reduced to one fifth) a 16:1-ratio grid produces a contrast improvement 

factor of 4. The contrast recovery, K/S, is four fifths, or 80%. However, at a lower level of 

scattered radiation, such as S = 3, the same grid produces a contrast improvement factor of 2.7, 

which represents a contrast recovery of 2.7/3, or 90%.


