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Panoramic radiography is a rather complex technique, based on the simultaneous movement of 
an X-ray tube and an image receptor. A panoramic exposure is acquired by rotating the x-ray tube in an 
arc around the patient's jaw. A thin X-ray beam oriented perpendicular to direction of the motion passes 
through the jaws at a slight upward angulation with respect to the occlusal plane. Due to this geometry of 
an examination, it is not straightforward, how to express a dose delivered to a patient during the 
examination. Because of a similarity with CT examinations, a dose descriptor product of kerma and length 
PKL is used in panoramic radiology also. However, the way of measurement is different. Currently, no 
dose descriptor in panoramic radiography is measured in the Czech Republic during the quality control 
measurements. Therefore, it would be appropriate to accept the product of kerma and length as a standard 
dose descriptor for panoramic radiography. This measurement should be included in QC procedures as 
well. 

The introduction of PKL was recommended by NRPB. Anyway, NRPB termed this quantity dose-
width product (DWP), the name product of kerma and length comes from anew dosimetry formalism 
being developed by IAEA and ICRU. NRPB proposed a diagnostic reference level of 65 mGy.mm for a 
standard panoramic examination of an adult. The product of kerma and length in panoramic radiography is 
an integral of kerma profile created by the narrow beam at a front side of secondary collimator along a line 
perpendicular to the collimator. It can be calculated as product of air kerma in a maximum (center) of the 
profile and width/length of the secondary collimator given by FWHM of the profile. The quantity is 
integrated over the whole exposure cycle and the measurement does not require the presence of a phantom 
simulating a patient. Therefore, it is not a direct measure of the dose received by each section of the film, 
and hence does not directly relate to image quality. 

It is not suitable to measure just incident air kerma in a center of the collimator by means of some 
small dosemeter such as TLD. Incident air kerma would not take into account the width of the collimator. 
For a wider collimator, each point of a patient (film) is exposed for a longer time, thus irradiation of a 
patient is higher when using X-ray machines with wider collimators, even if incident air kerma at a 
collimator center has the same value. Moreover, the measured value of incident air kerma is very sensitive 
to proper positioning of a detector due to very narrow kerma profile at the entrance of the secondary 
collimator. Therefore the integration of the kerma profile along the secondary collimator width is 
essential. The PKL should be measured at point of maximum intensity of the beam with respect to vertical 
direction. 

There are four methods used for the PKL measurement, measurement can be performed by an 
X-ray film or a kerma-area product meter (KAP meter) attached to the front side of a secondary collimator 
or by column of TLDs or pencil ionization chamber placed perpendicular to the secondary collimator. The 
value of PKL can be converted to product of kerma and area PKA by multiplying a value of PKL with 
collimator height h (measured by means of an X-ray film) and vice versa. More precisely, values of PKL 
should be integrated along the height of the collimator, because the beam has not the same intensity at 
each point in the vertical direction. In case of measurement with a KAP meter, the inhomogeneous kerma 
distribution over the exposed area in a vertical direction is taken into account already. The results obtained 
through the mentioned methods agree within 10 % generally. 

The film-based method has a significant disadvantage. Air kerma in a profile maximum reaches 
values up to 25 mGy. During such a high irradiation, normal diagnostic radiology films have no 
dosimetric properties, because the response lies in a region of plateau at a characteristic curve of the film. 
Therefore, films designated for radiotherapy have to be used, or X-ray beam have to be covered by a 
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shielding material such as 1 mm of Al or Cu. Calibration of a system has to be done in a same way 
naturally. Also measurement of a kerma profile at a developed film and evaluation of PKL is time 
consuming. An advantage of the film-based method is knowledge of a complete kerma distribution within 
an X-ray field. This information is used for proper positioning of a CT pencil ionization chamber or a 
stack of TLDs within an X-ray beam. The simplest and fastest method is the pencil ionization chamber 
method. Dependent on a way of calibration of a relevant chamber and an electrometer, a quantity indicated 
by an electrometer is either integral of kerma profile along a chamber length, which is the required PKL, or 
just air kerma. In the latter case, indicated air kerma have to be multiplied by a chamber length. 
Calibration factor of the chamber have to be verified also for beam qualities relevant to panoramic 
radiography, which are different from those in computed tomography. TL dosemeters are used mainly for 
verification of CT chamber results/calibration. For routine measurements of several exposure settings at a 
given X-ray unit TLDs are not appropriate, because of time consuming preparation and readout of the 
dosemeters. A kerma-area product meter gives directly a value o f PRA, in which nonuniformity of air 
kerma over an exposed area is included already. However, problems with sensitivity and linearity of a 
transparent ionization chamber could appear during this application, therefore a detailed investigation of a 
performance of a KAP meter in a conditions similar to those in panoramic radiography should be 
performed before the clinical measurements. 

Therefore, it seems to be most user-friendly and appropriate to measure PKL by means of pencil 
ionization chamber, which will be recalibrated (a correction factor for energy dependence is fully 
sufficient) for beam qualities relevant to panoramic radiography. A radiographic film should be used 
simultaneously for determining of a chamber position for the measurement. It is desirable to include a 
measurement of PKL in standard QC procedures checking panoramic X-ray units. A pilot dose survey 
performed by NRPI to obtain values of PKL for panoramic radiography has already been started in October 
2005. A national diagnostic reference level will be assessed after collection and evaluation of a sufficient 
amount of data. 


