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Ti i le,  DOSII1ETRIC EVALUATIOtl
SOURCE AND A DEI1ONSTRATI ON
CORRECTIOI.I  THEREOF

An intraoperat ive electron treatnent system was develoPed as an accessory to our Siemens

Mevatron 20 Llnear Accelerator.  Thls system includes a set of  plexiglas cones of var ious

sizes and bevels,  an adaplor p1a!e permit t ing f ixed docking to the acceleralor,  and a

color vldeo caf lera vlewing system. The camera viewing systen a11ows for {nspect lon of

the trealment el lgf lmen!.  A xecent study of lhe system dernonstrated lhat only a two degree

or less mlsal ignnent of the cone wlth the adaPtot plate is permlt ted for accepEable terget

dose, A f lve degtee n{sal iSnment of the cone \r1th the Plate wiLl  resul!  1n a 502 doBe

variat lon across the target volune. Mlsal lSnment of the systen can be qulckly conf lrmed

thlough the vldeo syslem and rapld adlustrnents can be nade to br lng lhe system lnto

al lgnnent.  Work 1s ptesenled sho1,71ng the dose varial lon wlth nisal lgnnent end hor ' l  the

vldeo cenera assl6ls in correct lng this to assure proper largei:  dose'

TITLE: DoSIMETRIC EVALUATIoN 0I IoRT CoNE MISALICNMENT WITH ELECTRoN SoLRCE AND A

DEMONSTMTION OF A VIDEO CAI,IERA SYSTEM TO ASSIST IN TITE CORRECTION THEREOT

During lnittal selup and dosimetric evaluation of our IoRT cone system l,te !'lere able to

achieve an overafl flatness afld symnetly which did not exceed ! 2',1 for any cone at any

angle over 802 of the f te1d. This was done by deternining the opl inun coLl imator opening

for each cone for each energy. This work \ tas done with f1ln end watex phantom analysis

under slr ict  condit ions, these beingl 1) The cone f i rmly seated into the cone plate

holder,  2) the phanton sur: face normal to the bottom of the cone opening for any bevel of

cone, In pract ice however,  we discovered that Lhese ideal condit ions of cone placenenl

and docking nere not alqrays achievable and so a study was nade !o deter:nine what

condlt lons of cone docking st i l1 achieved acceptable dose del ivery. The most connon
problen dul lng the procedure was the inabi l i ty to fu1ly dock the cone into the cone

holder,  thus sone sl ight angle 1s achieved be!\ , teen the geor0ei i ical  center of the cone

and the cenler of the electron bean. I^ten the cone 1s fully docked and lhe tightening
knobs are ful1y set only a 0,5" deviat ion of these centers is possible. I f  the cfanplng
door is sl igbt ly ajar and the l ightening knobs are not fu11y seated'  deviat lons of up

t:o 4" are possible, A 5'  devlat ion or greater is only possible l rhen the door is ajar

and the t lghtening knobs are not engaged. A f i ln dosimetry systen l ias sec up to evaluate

hor,r  such i leviat ions fr :oro the ful l  docking plocedure wi l l  ef fect the dosimetry,  The f l fn
phanton renalned [orma1 to the surface of the cone opening in any devlalion since typica]ly

pal lent surfaces r,routd tend to conforn to lhe botton of the cone Eurface. Measurements

were made of the r0os! commonly used cones i .e.  7.o,J,r i rh O'beveL and 7.0cm cone l t i th a 30'
bevel at  three electron energies 7, l0 and 12 MEv.(nAnalysis vas Dade at devlat ions of
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O, 2, 3,  4,  and 5'  to delermir le what changes in 1) f latness, 2) s l 'onetry,  3) outpu!,  aod

4) isolope curves. A review of the lsodenslty sl ides demonstrates how these various
factors deviate, (Dr.  S, - I  have packaged the sl ides so lhat for each energy and cone 1

show first of all the curves taken at dnax for: lhe various deviations of cone angulation
and the secof id sl ide ls a sel  of  isodensity ls imtlar to isodese] curves for each deviat ion
of cone angulat ion.)  The red l ine of the f lahess and syrnnretry curves is taken at 0 '
i leviaLion. This dernonstrales our abit i ty to achieve excel lent f latness and synmetty when
the cone is ln the fu1ly docked posit ion'  The oLher lhree deviat ions are demonstrated on
the sane graph and are normallzed to the 0o deviation Eo denonstrate changes from the
normal ful ly docked posit ion. I t  wi l l  be noted tha! as expecEed, an inciease in the
deviat iof l  dranat ical ly changes oners abi l i ty lo achieve good f lstness and synrnetry.
Also loted shouLd be the peak height of the curves which shor,/s thal as the cone 1s
angulated, ihe dose outpu! var ious dramatical ly.  The second s1lde of the set shows how
the lsodensiEy of the entire irradialed volune changes r,tith resPect to cone angle
deviat ion.

The second sl ide atso denonst?ates that when the cone is fu1ly docked, there is perhaps

a 5Z change 1n isodese throughout the target volume whereas 20 t i l t  shows aboul 102'

3'  about 2OZ snd 4'  and 50 angulat i .on show lsodese changes of 502 and greater.  c lear ly '
cone angle deviat ions of grealer than 2o are unacceptable for adequate terget volume dose.

The goal lhen durlng treatf lent 1s to achieve a cone engle deviat lon of less than 20 to

assuxe proper target dose. Th{s goal can be achieved ln one of several  wsys 1) Assuring
ful1 and conplele docktng snd full seatlng of the tightenlng knobs 2) l^then nunrber one is

not posslble a sler1l ized a[Ble prot laclor can be used ox 3) by observing the video lmage
of the lxeatnent volunre-devlations i.n cone angle w111 be observed by changes ln concent-
tr ic l ly [1 know af lother blg word -  del icate66en] .  The circula! shape of the target wl11

begin to look more e11lpsolda1. Devlat ions greater than O.5o can be plcked uP on the
video monltor.  An analy€1s of the vldeo dtsplay has not been made to delerrnine exact ly

what a 2'  devlat lon looks l lke'  that renalns for further v7olk.
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