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Abstract

Purposes: To study the clinical application of the Matrixx Evolution ionization chamber matrix
based on the latest domestic UIH uRT-Linac 506C medical linear accelerator in intensity mod-
ulated dose verification. Methods: A total of 20 cancer patients who underwent radiotherapy in
the No.1 Traditional Chinese Medicine Hospital in Changde were randomly selected, including 10
cases of head and neck, 5 cases of chest and 5 cases of pelvis. The VMAT and IMRT plans were de-
signed for each patient and the verification plan for the MatriXX matrix model was derived, which
was divided into the actual gantry angle VMAT group, the actual gantry angle IMRT group and the
gantry angle zeroing group IMRT_0. The gamma pass rate of intensity-modulated dose verification
was mainly analyzed based on the two general clinical evaluation criteria TG119 (3%/3mm) and
TG218 (3%/2mm) as well as a comparison of three groups of gamma pass rates at the convention-
al calculation resolution of 3 mm and the general clinical evaluation criteria. Results: The gamma
pass rates of the three groups of 20 patients with dose verification were TG119 criteria: VMAT
(99.65 * 0.95)%, IMRT (97.85 *+ 4.78)%, IMRT_0 (99.97 % 0.78)%, TG218 criteria: VMAT (98.81 *
2.20)%, IMRT (95.79 * 6.93)%, IMRT_0 (99.92 + 0.14)%. There was no difference in gamma pass
rate between any two groups under the TG119 criterion (P > 0.05), and there was no significant
difference in the pass rate between the VMAT group and the IMRT group under the TG218 crite-
rion (P > 0.05), while the IMRT_0 group was better than the VMAT group and the IMRT group (P <
0.05), and the average gamma pass rate was 1.12 and 4.14 percentage points higher, respectively.
Conclusion: Based on the evaluation criteria of TG119 and TG218, the gamma pass rates of the
three dose verification methods are all much higher than 95%, which meets the clinical require-
ments in this platform, and the IMRT_0 group is the highest. Actually, dose verification can flexibly
select evaluation criteria and measurement methods according to clinical practice.
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IS % £ K E IBA A F] A evolution 541 Matrixx BB = 8%, PR 31.5 cm x 31.5 cm % 4.0
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Figure 1. Verification equipment (A: Matrixx ionization chamber matrix; B: miniPhantom; C: Rotating Gantry Angle Sensor)
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Table 1. The gamma pass rates for different techniques and measurements under two internationally recognized clinical cri-
teria (%, X +.5)
& 1. AAEPREAIERTFFARE T A ERAR RN E S NERIEIE y BEER%, X £9)

Criteria TG119 (3%/3mm) TG218 (3%/2mm)

Technology VMAT IMRT IMRT 0 VMAT IMRT IMRT 0

yPassRate (%) 99.65+0.95 97.85+4.78  99.97+0.78 98.81+2.20 95.79+£6.93 99.92 +£0.14

% 1 v LAEH, {3 Matrixx Evolution 77|24 IF R St BLR HLZR INTE #5 uRT-Linac 506¢ b #4757
BIGUE, 3T H br 3@ AP AEAFRHE(TG119 5 TG218) =FP 6 E N & 5 R f) Gamma @it R ¥z =+
95%, fFEIRIKEENR. 458 0MranplaniE 2.

3.2. £ TPS BEATHESHE 3 mm MBERTHIHRET, LEBAREARRUEFREERIEIE y

B 2 AT, FETASEIPEFIFRAER TPS #MTHE 52 3 mm, £ TG119 drifE T, 2 FUie e 5857
BIGUE VMAT. 5 A0 52 B R 3 SEPR LA A 77 B 00 IMRT DA R & J ] 2 7 1 s AL 4 £ U9 28 591 S 6
IMRT 0 fFE M2 AT ZERP > 0.05); £ TG218 brE T, VMAT 415 IMRT 4l id R %= 7 gt 2
B X (P> 0.05), 1fi IMRT 0 HIT VMAT 45 IMRT (P < 0.05), @il R 5505 1.12 Al 4.14 4
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3 W WAEARFERARAE T, “FHYIEE T % IMRT 0> VMAT > IMRT; £ 0 5 28 8 F 718
IMRT A% VMAT A% .
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BEE RSB ROT R K JE, IMRT VMAT SHRARLENGIR PR 2 A, S IE S5 4% TAE H 28
HEL, X T HEABOT H RS A IR UEJE TIPSt n] SE itk . 4 B E BE S Matrixx PR SE
TERRTE DA S AR e 1, 02 B AT FIREIE R & 2 — . MECHAR S IS, B 30 0 P i
#% uRT-Linac 506¢ $ NG AR B I IRSCR M R IR 4 T VP A% 2 A B 22 L [6] [7] [8].

A, T EbREH PEEIFRME TG119 F1 TG218 [9] [10], 1# ] Matrixx Evolution 7 & 6:1F £ 4t
TEBRHE EL 2 INIE 4% uRT-Linac 506c FHEATHIEIUE. ARFTEA, AHEOLRMR, SRS X At Rk
WA, B2 R EWE VMAT FIERAES TR, B THRFH 1 TG218 WHbRHE, H y Ikl id 2]k
99.8%; 7 MFE 1 ATLAE H, ToiR & SEPrpL 2/ HRGT I VMAT F1 IMRT $0K, B2 L4 A A F R IMRT,
PARIPERIRRAE y Wb R 5 T 95%, 58T G PRtk AR 7 3K, 1ESE uRT-Linac 506¢ ~F- &1 R 16
AManl, FAIINGE 2 KIL, 1€ TPS WHIHHE 7 H#% 3 mm T, 2T TG119 A1 TG218 brif, VMAT 4
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5 IMRT H 2 [8] y il 35022 5 (P > 0.05),  ULBHZ A BEm AL BREAZ T, AN R B0T BT 52 F5 £ BEm)
HE A RETC R M RS AN s 7R TG218 #xifE F, IMRT 0 AT VMAT 45 IMRT 4(P < 0.05),

g:::::: o ;g: 5:3 : Location Changde 1st TCM hospital/
Project created from 16-V-0.5;,16-V-0.5 Plan Verlflcatlon Report
A: Integral 08/10/2023 10:32:10.84 Histogram
Patient Info
Patient Birthday ~ /A Y[mm] Number of pixels
Patient Gender ~ Unknown WEGY —_ 1204
E— 100 B
8 L RS 100
Machine URT-506C
Location Changde 1st 50
TCM hospital > . 1 804
RT center > 0.000 cay
united imaging
room LI— N s . 60+
Radiation Type Photon 207.897
Energy Value 6.00 MV :187.108 cgy
Gantry Angle 0.2° 155.923 ﬁc.? -50, 40+
Plane Position 0.0 mm _103'949 <G 7
Dose Ratio (100%) 207.897 cGy : Y 20
B -100 |
Machine N/A -
Location NA -150 -100 0 0.077 0.231 0.385 0.538 0.692 0.846 0.999
Radiation Type N/A Si 1
X[mm] ignal []

Energy Value N/A
Gantry Angle 0.2°
Plane Position -2.5mm

o

Dose Ratio (100%) 207.897 cGy B: Dose_XY_037 Result : [Gammalndex] of Integral 08/10/2023 10:32:10.84 / Dose_XY_037
Result

Y[mm] Y[mm]

Analysis Method ~ Gammalndex i 1 1

Delta Dose Ratio 3.0 % l207.897cGy 100 2.000

Delta Dose Abs ~ 62.369 1004

Dose Error Mode ~ Global . .

Reference Dose  n/a

Delta Distance 3.0mm 50

Search Distance 4.5 mm l [}

Threshold 50% 0.000/cGy 0.000
Histogram Info 04

Average Value 0.323 =207.897 cGy —2078.973

Passing Values ~ 99.8 % —187.108 cGy —187l‘076

Failing Values  0.2% 155.923 ¢Gy -50, 1559.230

Threshold T1 0.018 =103.949 cGy =—=1039.487

Threshold T2 0.866

Values < T1 33% 100

T1<Values<T2 957% - -1004 3

Values > T2 0.9% L]

T T T T T T
Points Of Interest -150 -100 -50 X 0 50 100
X[mm] [mm]

Name Max Dose Cursor pos.

Coordinates N/A (0.0, 0.0)

Value A 207.897 cGy 202.787 cGy

Value B 206.137 cGy 198.049 cGy

Difference Value  1.761 cGy 4.737 cGy
Project Notes

N/A

Approved Status  N/A Approver Notes Approver Signature

Approval Date N/A N/A

Approver Name ~ N/A
Last Changed By N/A

Figure 2. Example of nasopharyngeal carcinoma: dose verification analysis of VMAT based on TG218
2. BRERG: ETF TG218 VMAT FIEWIESH

Table 2. Paired analysis of the gamma pass rates across technologies at conventional computational resolution and common
clinical criteria (%, X =*5)

#z 2. BRUESBEMBAGKITHAET, TEBA Gamma BEEHEMLLE (%, X +9)

Criteria TG119 (3%/3mm) TG218 (3%/2mm)
Pair  yMAT-IMRT VMAT-IMRT 0 IMRT-IMRT 0 VMAT-IMRT VMAT-IMRT 0 IMRT-IMRT 0
yPassRate A 1.81 +4.88 —0.32+0.92 —2.13+4.79 3.02+722 -1.12+2.16 ~4.14+6.96
t 1.66 -1.56 -1.99 1.87 -2.30 -2.66
P 0.11 0.13 0.06 0.78 0.03" 0.02"

e RS R NEE G ERP <0.05).
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Table 3. The gamma pass rate for different verification methods at conventional computational resolution and different clin-
ical criteria (%, X +S)
= 3. B E S EMARIRKTHET, FEREIMES N Gamma BIFE%, X +5)

TPS Resolution 3 mm yPassRate (%)

Criteria VMAT IMRT IMRT_0

3%/3mm 99.66 + 0.95 97.85+4.78 99.98 +0.08
3%/2mm 98.81+2.20 95.79 +6.93 99.92+0.14
3%/1mm 93.08 +4.09 88.88 £9.62 9720+ 1.72
2%/3mm 9746 +4.61 93.05+11.32 99.70 £ 0.76
2%/2mm 94.50 + 8.06 87.65 + 14.15 98.82 + 1.41
2%/1mm 84.53+£9.76 76.50 + 16.63 91.65 +4.40
1%/3mm 89.40+11.42 81.96 +15.10 95.55+3.22
1%/2mm 80.99 + 14.33 71.66 +17.33 90.91 +4.78
1%/1mm 63.16 +15.23 53.67 £ 16.80 73.68 £9.38
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