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Dosimetric study of helical tomotherapy for high-risk prostate cancer under different jaw modes

FANG Chunfeng"?, XIE Chuanbin', XU Shouping', DAI Xiangkun', XU Wei', SONG Yuanyuan’, WANG Zishen*
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Abstract: Objective To explore the dosimetric characteristics of target areas and organs-at-risk (OAR) in high-risk prostate cancer
patients treated with helical tomotherapy for local irradiation combined with pelvic lymph node irradiation under different jaw
modes (static state and dynamic state). Methods Eight patients with high-risk prostate cancer scheduled for local irradiation
combined with pelvic lymph node irradiation were enrolled in this study. Three groups of static plans with the jaw widths of 1.050,
2.512 and 5.050 cm (F, o5, F, 51> and F; ;) and two groups of dynamic plans with the jaw widths of 2.512 and 5.050 cm (D, 5,, and
D; 5,) were designed for each patient. The dose distributions and dose-volume histograms of target areas and organs-at-risk, delivery
time and monitor units were compared among different plans. Results Under different jaw modes, the dosimetric difference of
target areas was trivial, without statistical differences (P>0.05). For the dosimetric comparison of rectum, bladder and femur head,
with the same jaw width, dynamic jaw plan was almost the same as static jaw plan; however, static jaw plan was obviously superior
to dynamic jaw plan with larger jaw width when the jaw width was different. Dynamic jaw technique had obvious dosimetric
advantages in the dose to normal tissues. The average monitor units and average delivery time of 5 plans were increased with the
order of Fs s, Ds 4505 F 515, D1 s1p and F . Conclusion For patients with high-risk prostate cancer scheduled for local irradiation
and pelvic lymph node irradiation, dynamic jaw mode has limited advantages and reduces the delivery efficiency.
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Fig.1 Segmentation of target areas in a patient
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Fig.2 Average dose—volume histogram comparison among 5 plans
=1 PTV, SRR (v +5)
Tab.1 Comparison of dosimetric parameters of PTV, (Mean+SD)
VIR K o/ PAE D,/Gy Dyy/Gy D,.../Gy HI
AF, 50 75.55+0.67 70.89+0.58 74.15+0.66 0.065 2+0.008 5
B.F, 5, 75.86+0.42 70.76+0.58 74.39+0.35 0.071 240.007 0
C.Fs 50 76.16+0.29 70.70+0.26 74.53+0.31 0.076 2+0.003 4
DD, 51 75.83+0.44 70.83+0.36 74.46+0.40 0.069 840.006 5
E.Dy s 75.94+0.30 70.86+0.32 74.50+0.21 0.070 5+0.004 9
t#/P{E AvsD -1.438/0.194 0.248/0.811 -1.813/0.113 -1.394/0.206
Bvs D 0.159/0.878 -0.395/0.705 -0.497/0.634 0.398/0.702
Bvs E -0.338/0.745 -0.422/0.686 -0.696/0.509 0.236/0.820
CvsE 2.350/0.051 -1.295/0.236 0.405/0.698 2.831/0.025
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Tab.2 Comparison of dosimetric parameters of rectum (Mean+SD)

T & o/ P V,0/% V,o/% V,o/% Vio/% Vo/% V.o/% D, ../GY
AF, 450 74.02£1039  47.97+1028  29.67+7.37 18.37+5.47 9.8243.51 2.47+1.04  32.70+3.82
[ERE- 79.28+11.79  56.83+13.45 37.44+11.15  23.33£8.05 12.61+5.37 3.48+2.05  36.124+4.89
C.Fs 50 90.96+8.49 69.29+13.05 49.27+13.30 33.21+11.71  18.41+6.68 5.09+1.80 41.58+4.99
1D.J0); 5 78.97+9.62 54.67+13.29 35.69+10.07  22.49+7.12 12.12+4.41 3.17+1.21  35.23+4.69
E.Dj 50 86.65+7.69 65.34+13.81 47.14+13.99 30.54+9.68 17.22+5.92 5.04+1.83 39.84+5.03
t/P{E AvsD -2.428/0.046 -3.280/0.013 -5.572/0.001 -6.161/0.000  -5.153/0.001  -3.841/0.006 -2.483/0.042
BvsD 0.622/0.554  1.766/0.121 1.557/0.163 1.140/0.292 0.849/0.424  0.821/0.438  0.853/0.422
BvsE -2.392/0.048 -4.082/0.005 -5.483/0.001  -5.537/0.001  -4.077/0.005  -2.848/0.025 -5.523/0.001
CvsE 2.295/0.055 1.972/0.089 1.678/0.137 1.673/0.138 1.476/0.184 0.222/0.831  2.545/0.038
=3 ERFIEFSHEEER G £5)
Tab.3 Comparison of dosimetric parameters of bladder (Mean+SD)
TR 2 o/ P A V,o/% V,/% V./% V/% V% V.o/% D,.../Gy
AF, 50 72.87+15.63  51.01+15.92  33.08+11.04  20.17£7.30 12.13+4.61 5.45+3.27 34.11£5.76
B.F, 51 81.18+15.02  61.87+17.01 42.61£13.05  26.56+9.42 15.15+6.00 5.734+3.87 38.2246.16
C.Fy s 93.68+8.69  77.58+15.64 4224+13.90  39.15+13.36 22.2849.53  7.66+4.50  44.92+6.20
DB, 5 81.29+15.28  61.55+18.29  42.24+£13.90  26.2749.65 15.03+5.96 5.634+3.35 37.98+6.44
E.D; 50 92.3449.41 77.05+£16.02  58.71+16.43  38.65+14.04 22.01£10.00  7.5244.22 44.58+6.56
/P AvsD -10.243/0.000 -9.438/0.000 -7.289/0.000 -6.248/0.000 -4.329/0.003  -0.896/0.400 -2.549/0.038
BvsD -0.128/0.901  0.337/0.746  0.519/0.620  0.611/0.560  0.325/0.755  0.400/0.701  0.149/0.885
BvsE -3.448/0.011 -7.314/0.000 -9.561/0.001 -6.088/0.000 -3.812/0.007 -2.670/0.032 -8.565/0.000
CvsE  2.363/0.051  0.533/0.610  0.901/0.397  0.681/0.518  0.431/0.679  0.489/0.640  1.128/0.297
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Tab.4 Comparison of dosimetric parameters of femur head (Mean+SD)

T & /P A V5% V,0/% V,i/% Vao/% Vas/% D, ..../Gy

AF| 50 89.05420.65 46.43+£17.58  15.41+9.02 4.49+3.47 1.20£1.07 20.28+2.46

B39 i 92.99+15.87  60.24422.30  27.954+20.34  10.95+11.69 3.42+4.74 22.31+3.40

C.Fs 50 95.83+11.34  74.28423.20 41.67+27.64 22.52427.64 12.32421.27  25.11+5.25

D.D,;, 92.21+16.56  58.32+24.13  24.25+16.46 8.77+8.34 2.51£2.90 21.82+3.09

E.Ds 50 94.63+14.68  70.19+24.14  33.78+19.29  13.02+£9.25 4.54+3.04 23.45+3.22

t/P{E. AvsD -2.865/0.012  -5.325/0.000 -3.700/0.002 -3.117/0.007 -2.285/0.037 -4.955/0.000

Bvs D 1.843/0.085  1.367/0.192  1.805/0.091  2.286/0.037 1.809/0.09 1.628/0.124

Bvs E -3.111/0.007  -3.278/0.005 -1.983/0.066 -1.562/0.139 -1.856/0.083 -2.935/0.010

CvsE 1.428/0.174  2.054/0.058  2.866/0.012  1.949/0.070  1.692/0.111  2.357/0.032

x5 EREAZTRAESHELR(Fxs)
Tab.5 Comparison of dosimetric parameters of normal tissues (Mean+SD)

TRl & /P18 Vi/% V,/% V.,/% V,/% V% Vi/% V! %
AF 50 41.24+10.07  34.45+8.19 15.43+£3.29 6.01£1.21 2.33+0.56 0.68+0.21 0.28+0.10
B o 46.52+11.15  37.88+8.99 17.45+3.83 7.23£1.57 2.95+0.76 0.92+0.29 0.37+0.13
C.Fs 450 55.86+12.65  45.32+10.40 22.04+4.37  10.13+1.96 4.51£1.09 1.53£0.44 0.55+0.19
DD, i 41.51£10.11  35.14+8.15 16.52+3.44 6.85+1.41 2.78+0.63 0.87+0.24 0.35+0.12
E.Ds s 42.39+10.30  37.08+9.01 19.03+4.14 8.69+1.86 3.80+0.88 1.27+0.35 0.46+0.15
#PH  AvsD -4.669/0.002 -2.726/0.030 -4.976/0.002 -4.324/0.003 -6.534/0.000 -7.413/0.000 -6.155/0.000
BvsD  9.998/0.000  6.526/0.000  3.885/0.006  2.770/0.027  2.466/0.043  2.356/0.051  2.277/0.057
BvsE 10.242/0.000 2.929/0.022  -6.784/0.000 -5.790/0.001 -7.128/0.000 -9.335/0.000 -9.415/0.000
CvsE  12.120/0.000 10.024/0.000  7.231/0.000  3.847/0.006  2.580/0.036  3.684/0.008  3.164/0.016
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Tab.6 Comparison of delivery efficiency (Mean+SD)

/P18
iﬁﬁiﬁ% A'FI.OS B‘F2.512 C‘FS.OS D‘DZ.512 E‘DS.OS
AvsD BvsD BvsE CvsE
. 4875.50+ 2750.75+ 5170.38+ 2917.25+
MLEFBEEL 12 418.25+1 578.23 21.359/0.000 -9.177/0.001 17.267/0.000 -3.704/0.008
592.49 372.20 632.37 297.14
H s [E] /min 14.54+1.81 5.83+0.70 3.35+£0.42 6.16+0.75 3.56+0.36 21.840/0.000 -8.037/0.001 17.475/0.000 -4.432/0.003
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