Radiographic films based upon sSlver hdide emulsons are widdy used for rdative
dosmetry of externd radiaion trestment beams in the megavoltage energy range. HIms
are convenient to use and provide a permanent record of the integrated spatid dose
digribution over a range of doses from just a few cGy up to severd hundred cGy. A
modern x-ray film condsts of a radiaion-sendtive emulson coated on a trangparent
polyester base. The emulson congds of dlver hdide crysds (typicaly 95% sSlver
bromide and 5% dlver iodide) and gdatin which provides the suspenson medium for the
dlver hdide grans. Covering the emulson is a thin layer of gdatin to protect the
emulson from mechanicad damage. When the emulson is exposed to radiation, some
changes occur in the dglver hdide grans (latent image), which renders only the
adequately exposed grains developable. Film development is a chemica process, which
amplifies the latlent image by a factor of millions. The degree of blackening of a film,
optica dendty, is measured with a denstometer. A plot of dendty versus log dose, is
known as H&D curve.

The use of film dosmetry for determining eectron beam dose didribution is wel
edablished. The energy independence of film may be explained by the fact that the ratio
of collison sopping power in emulson and in water varies dowly with eectron energy.
Thus the optical dengty of the film can be teken as proportiond to the dose with
essentialy no corrections. However film dosmetry for photons is not as sraightforward
due to preferentid sengtivity to the low energy component of the bremsstrahlung
goectrum. The slver aoms (Z=45) in the emulson absorbs radiaion below 150 KeV
preferentially due to the photoelectric process which depends on the cube of aomic
number.

However, the measurement of smdl fidd dose didributions indicate that the
dependencies of emulson sengtivity on depth and fidd sze which limit film dosmetry
for larger fidd szes are rdatively minor to warant the use of a dngle senstometric
curve. Monte Carlo reaults indicate that even a depth in phantom, the mgority of
photons in the spectrum have energies above 400 KeV and therefore film does not greetly
compromise tissue equivaence in megavoltage beams.

Recently, there has been a resurgence in the use of films for dosmetry for new radiation
deivery technologies such as intensty modulated radiation thergpy (IMRT), soft wedges
(enhanced dynamic wedge, virtua wedge and universd wedge), high dose rate
brachythergpy and Stereotactic radiosurgery. The characteristic curve of a given type of
film may vary from one baich to ancother, due to the dight variation in the manufacturing
process. In addition, the characterigic curve of a film may vary with the energy of the
incident radiation, type of the radiaion (x rays or eectrons), the orientation of the film
with respect to the incident radiation and dose rate. However, there are numerous
advantages for the film dosmetry that include excdlent spatid resolution limited manly
by the aperture of the light beam in a denstometer, short measurement time, inexpensive,
intringcdly two dimensond, flexibility to place in a phantom and is an integraing
permanent dosimeter.



Over the past decades there have been a few technicad notes and even fewer textbook
references describing proper  film  dosmetry techniques for megavoltage therapy.
However, these are scattered throughout the literature and are not easlly located and are
often contradictory. There is very little guidance for a dinicd phydcig on the sdection
ad use of dlver hdide films, film dosmery phantoms, beam qudity issues, optica
denstometry equipment, film digitizer artifacts and characteristics, the establishment of
cdibration methods and film handling protocols, and the erors and uncertainties in the
methodologies. A task group of the AAPM, TG #69 has been established to make
recommendetions on the film dosmetry to the medicd physcs community. The primary
misson of the tak group is to devedop guiddines for film sdection, irradiation,
processng, scanning and interpretation to dlow optima exteend beam dose
measurements. Some of these issues will be covered in this presentation.



