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p TomoTherapy | TomoTherapy various TG-51 non-compliant
The Radiological Physics Center (RPC), since Cylinder Block CyberKnife | Gamma Knife| Proton | Machines. With the exception of
1969, has been conducting quality audits of the Gamma Knife, the average
radiotherapy facilities to assure the National avg. TLD RPC/INST ratios all fall within 2%,
Cancer Institute that patients entered onto RPC/INST 0.980 1.002 1.008 0.962 1.003 :\Oorwevter:etheTssg_lq:;c:apdyevlatalzz
clinical trials receive comparable and accurate T ¢ Y
doses. The RPC's quality audit program std. deviation 0.060 0.050 0.047 0.022 0.022 %ld?ce:t{iwéea Wik;eeal:;ige :Jsf ressﬁ:ﬁ)
includes on-site dosimetry review visits to .
participating institutions, anthropomorphic QA count 19 186 105 16 56 The proton beam results have the
phantoms, review of patient and benchmark best overall statistics.
cases, credentialing for participation in CyberKnife | TomoTherapy Proton
specific protocols and annual machine output N h b Table 3. lon chamber results for
checks with our mailable TLD program. avg. ion chamber the fe\;v 1651 mon-comeliant
Recently, the use of new treatment machines RPC/INST 0.998 1.008 1.004 machines  that  have pbeen
to treat clinical trial patients that have TG-51 s d duri dosi
non-compliant megavoltage beams has been std. deviation 0.010 0.011 0.005 m‘easur_e »Ul_':"'g osimetry on-
observed. A TG-51 non-compliant beam is count 3 3 6 site review visits.
defined as a megavoltage beam that by it's Gamma Knife
limitations due to the geometry and physical Cassette TomoTherapy Cylinder
limitations of the machine or by the radiation 35+
type does not conform to the requirements I o lind 161
specified within the TG-51 calibration Figure 1. The various TLD miniphantoms used to perform 30+ 0mo cylinder i q N
protocoll. Machines with TG-51 non compliant the machine output audits of the CyberKnife, Gamma Knife, g I I B Cyberknife * 14+ @ Gammaknife
beams include the Hi-Art TomoTherapy, Elekta Hi-Art TomoTherapy and proton synchrotron/cyclotron = 5] I
Gamma Knife, Accuray CyberKnife and machines. = 251 W Tomo block © 124 O Proton
various proton machines, has required the i E
RPC to monitor the reference calibration of g = 10+
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Audits of TG-51 non-compliant beams were PREANIG CIiCIa. max IS =
performed on the Hi-Art TomoTherapy, ; Z 240 —
Elekta Gamma Knife, Accuray CyberKnife TomoTherapy| 6 MV 85 40 x 5 cm? dmax
and various proton machines used to treat 0 ol bl | Doy - - el
patients entered onto cooperative clinical L
trials. The majority of the audits were Gamma Knife| ¢Co 40 l.Sé.i.: I 8cm <0.94 0.97 1 1.03 >1.06 <0.94 0.96 0.98 1 1.02 1.04 >1.06
performed using the RPC's TLD program. .
The RPC uses TLD-100 from Harshaw in . RPC/INST. RPC/INST.
powder form. The TLD readings were Proton 152-250 230-320 10x10 t_0 Mid
corrected for linearity, fading, energy MeV 24 cm dia. |SOBP Frequency histograms of the RPC/INST ratios for the TG-51 non-compliant beams. Most of the non-compliant
dependence and sensitivity (cGy/reading) beams fall within the 5% criterion except for the Gamma Knife results which were on average 4% low.
referz)nced to a TG-51 determined dose rate Table 1. The irradiation conditions for the TLD Approximately 9% of the non-compliant beams audited were equal to or greater than the RPC's 5% criterion.
in a®Co beam. Figure 1 shows the various audits of the TG-51 non-compliant beams for the
TL?‘t tlfnlnlpr:anlt)om‘s d[hitdwgtre dse;tR;g CyberKnife, Gamma Knife, Hi-Art TomoTherapy 30%
institutions to be irradiated. Standar i 0 y
and proton synchrotron/cyclotron machines.
TLD blocks and special TLD miniphantoms P 4 4 @ Gammaknife )
were made to accommodate the physical L . O Proton Percent frequency thSlOQfam
restrictions of the various treatment Example of Irradiation Instructions 25% _ i of the RPC/INST ratios for the
machines. The standard RPC TLD blocks 7 - 2 _ |B Cyberknife TG-51 ndcn-cgmpllant bezms
were used for the Tomotherapy, CyberKnife RPC Gamma Knife TLD Phantom W Tomo block measured to date compared to
and proton machines. A special TLD cassette § 20% B — the normal TG-51 compliant
that accommodated the RPC TLD and would Guidelines for irradiating the RPC Gamma Knife TLD Phantom. g @ Normal Photon photon beams (n=6000). With
fit within the Leksell QA dosimetry sphere o | | _ thg exception gf tvhe vGamma
was built. Another TomoTherapy Procedures: lI 15% Knife, the distribution of
miniphantom in the shape of a cylinder was = results_ for the TG-Sl non-
also built to audit the machine output 1. Note that the RPC Gamma Knife TLD phantom is identical to the 8 o | | || compliant beams is the same
delivered dynamically. TLD were sent to Leksell Radiation Phantom TLD cassette that slides into the Spherical o 10% as for the compliant beams.
participating institutions along with their dosimetryphantom(figure1).TherearetonLD capsules in the center| E Gamma Knife shows a 4-5%
normal TLD shipments with the exception of of the RPC Gamma Knife TLD phantom. 5% I I || - low result of which 1% is due
the proton machines. Each proton facility 2.Please assemble the Leksell Spherical dosimetry phantom in the Gamma ° to the_ muscle to water
received a separate unique TLD shipment. Knife unit and slide the RPC Gamma Knife TLD phantom into the slot i conversion and the remaining
Table 1 lists the irradiation conditions for the sphere. 09 -1 ] ! ! | . ! ?‘;/; g;ew dllfferences be:iw‘?gl
each of the treatment machines. Proton 3.Using 18 mm cones, deliver a dose of 6 Gy to the RPC TLD. The TLD are| -21 in polystyrene an -
beams were assessed at two points in a |o<atedinavolumevthatislimmx8mmx4mminthe<enteroﬂheRPC <0.94 0.96 0.98 1 1.02 1.04 >1.06 51 in water dose calculations.
spread out bra eak. Gamma Knife TLD phantom and is located symmetrically about thel
|0pn chamber ?ngeapsurements were made in center of the spherical dosimetry phantom. Please endeavor to deliver 3| RPC/INST.
N uniform dose of 6 Gy to the RPC TLD volume described above.
water phantoms on 3 Cyberknife, 3 )
Tomotherapy and 2 proton machines during 4.Return the RPC Gamma Knife TLD phantom to the RPC. .
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