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A rapid method for gantry angle determination in total skin electron therapy

JI Weixing, ZHANG Yujie, LI Tingting, ZHANG Jianying

Department of Radiation Oncology, Zhongshan Hospital, Fudan University, Shanghai 200032, China

Abstract: Objective To provide a method for rapidly determining the gantry angle in six-dual-field total skin electron therapy.
Methods A new factor F' which was related to the geometric conditions of radiation field such as gantry angle, collimator size and
source-skin-distance was introduced. According to the rules of /' under different geometric conditions which were summarized
by referring the previous literatures, a rapid method for gantry angle determination was proposed. The effectiveness of the method
was verified by two groups of experiments. Results The analysis of the data from the previous literatures showed that /' was stable
at a fixed value, with mean value of 0.79 and standard deviation of 0.05. The proposed method narrowed the search range of gantry
angle from the generally recommended 15° to about 5°. In the two groups of experiments, the optimal gantry angle could be

determined quickly and accurately. Conclusion The introduction of F and the novel calculation method improve the efficiency

for the determination of the gantry angle in six-dual-field total skin electron therapy.
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Figure 1 Geometry of one—dual—field in SDT-TSET technique
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Table 1 Summary of geometrical parameters for SDF—TSET technique from the previous literatures

ik a/° 6r X/em Z/cm K/cm F

Schiapparelli P, et al. 20107/ 10.20 19.00 253.00 87.11 65.89 0.76
Platoni K, et al. 20128 10.20 17.50 280.00 88.28 70.29 0.80
B, 45200919 9.65 16.00 300.00 86.02 69.49 0.81
Licona I, et al. 20171 10.20 17.20 250.00 77.39 64.56 0.83
Park SY, et al. 20141 9.65 18.00 280.00 90.98 66.81 0.73
Andreozzi JM, et al. 2016!12! 10.20 17.50 341.00  107.52 81.72 0.76
Chen Z, et al. 200413 10.20 17.50 280.00 88.28 70.29 0.80
Luéié F, et al. 201314) 11.31 27.00 100.00 50.95 43.23 0.85
Hensley FW, et al. 2014!!5] 9.37 18.00 270.00 87.73 63.21 0.72
Nevelsky A, et al. 2016!1¢) 11.31 17.00 300.00 91.72 81.54 0.89
Peters VG. 200017 10.20 20.00 260.00 94.63 67.72 0.72
Rechner KN, et al. 201118 10.20 25.00 113.50 52.93 41.27 0.78
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Figure 2 Relationship between gantry angle € and F in

one case reported in literature[ 7]

KT B T bR 22T 03 R AR,
BB 1 T SRR IV 1 6 48 281 A S B v 4R
f R TR 3R, W 3 s AR AR KR 0 (H Y
FAWH, WL A (B SR SOk SEBR SR U 048 1T
PR 25 7K P 43 Sl ek IO — g 3 161 1) 19 A 30 A 10° 01
25° FATEI,FE 1242009 A7 8A-ZE B 0%
TEXEAo (LN, 1TSS TR 20 R N, 1 i
A B OEIITEAE T ¥EE30 LRI . (HAEE B,
A — RS SCHERER LI A Ry 270 XA T
— A8 RAE [l 10°~25°, T AR SCH AR SR v] LA 3L
b 7 NI . DAL R A Rk Y A

&, 7 S UM R A B o 22 6 7 1) 3 PR A AL A
FER RO, an R DLt A e, 12 55 SCik b 048 R
BBl - 3548y 5.40+1.3°  FH ELF— 07 vk 1500944
FAG A SO RS RSB /NT 10044 .

40
e Actual location 20
| Calculated range
1o
o d
N T
200 10 46 1o o 26 ch
R ER TR R
iﬁ 16 1 1o 30
10
0 1 1 L
5 10 15 20
Z% LR IT5
B3 5= 1Fr 5=k B = 508 B 1 R Se B KR
MERAEE

Figure 3 Search range and the actual gantryangle 6 in

the cases reported in the literatures listed in table 1
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Figure 4 Relative dose profiles in vertical direction

BN T 3X—25 19,y SDF-TSET 4% At 5t M #E I 19—
AP T A R T A T

AR GE T A G800 7 vt AT DU S —F A
TH R BAEFA BT D TR A& T X TR
B R SRR AEREE AL R e A S
Jifi SDF-TSET AR . A7 B FK , Kz ik T 41 it bk 1297 5
SRR R A 0.54 A0 JT A T BERER R 1)
R FEAAR, AE ST — BT G g AR ] e
237 SDF-TSET #LFE . 55— 5 Il , AR s A B =
Al BE 2 P EOGIR YT IR A T SR A AR KA ASH] , B it
T BT VA, o MFRATTO ik T AR — P
L OB E e

T — AT B R R U X 2R e, BRARLY X £k
15 e 3 N 2SN T T 2R R Y 1%~4% . AAPM
TG30 45 E WO ARl v sl 37 A8 19 1 7 Fn
U7, VAU X A R R R AR ST AR
A LI AEAR AT Gk — 223K, WA IS0 A5 5 A
B2 ) BE B R R A e R X — R AR S T AR
AR IS BIT R EAE K . A i HE—ANdi,
A& — e, 1 HL 5 B ) X205 G L B B
AN FEAR R X Z TS YA R L T DAEERZ 1 . fE A
7. SDE-TSET H AR PR, ey S AT i bk e X 275
DU R W T
4 45 &

EH AL T —Fh Iy il SDF-TSET £ A 5 )5 {#
M S B, AL A B RO B B 15omi ) & 5o A A
W AN, 3% 07 1k B A e R AL 2R 3 R H RS
(10°~25°) Bif s BEAR g 7 HE A3 AL AR 32

(5% K]

[1] Hoppe RT. Mycosis fungoides: radiation therapy[ J]. Dermatol Ther,
2003, 16(4): 347-354.

[2] Jones G, Wilson LD, Foxgoguen L. Total skin electron beam
radiotherapy for patients who have mycosis fungoides[J]. Hematol
Clin North Am, 2003, 17(6): 1421-1434.

[3] Diamantopoulos S, Platoni K, Dilvoi M, et al. Clinical implementation
of total skin electron beam (TSEB) therapy: a review of the relevant
literature[ J ]. Phys Med, 2011, 27(2): 62-68.

[4] Hogstrom KR, Almond PR. Review of electron beam therapy physics
[J]. Phys Med Biol, 2006, 51(13): 455-489.

[5] Karzmack CJ, Anderson J, Fessenden P, et al. Total skin electron
therapy: technique and dosimetry. Report of Task Group 30. Radiation
therapy Committee AAPM[R]. 1987.

[6] Mayles P, Nahum A, Rosenwald JC, et al. Handbook of radiotherapy
physics: theory and practice[ M |. London: Taylor & Francis, 2007.

[7] Schiapparelli P, Zefiro D, Massone F, et al. Total skin electron therapy
(TSET): a reimplementation using radiochromic films and IAEA TRS-
398 code of practice[ J ]. Med Phys, 2010, 37(7): 3510-3517.

[8] Platoni K, Diamantopoulos S, Panayiotakis G, et al. First application
of total skin electron beam irradiation in Greece: setup, measurements
and dosimetry[ J]. Phys Med, 2012, 28(2): 174-182.

(9] ZA, L, AREM, F. 8T REG FRBAH Znl A 547 [T].

W E 354 4, 2009, 18(3): 277-279.

Li J, Li J, Qi GH, et al. The measurement and analysis of the

dosimetry of total skin electron irradiation [J]. Chinese Journal of

Radiological Health, 2009, 18(3): 277-279.

Licona I, Figueroa-Medina E, Gamboa-Debuen I. Dose distributions

and percentage depth dose measurements for a total skin electron

therapy[ J . Radiat Meas, 2017, 106: 365-372.

[11] Park SY, Ahn BS, Park JM, et al. Dosimetric comparison of 4 MeV and
6 MeV electron beams for total skin irradiation [J]. Radiat Oncol,
2014, 9: 197.

[12] Andreozzi JM, Zhang R, Gladstone DJ, et al. Cherenkov imaging
method for rapid optimization of clinical treatment geometry in total
skin electron beam therapy[J ]. Med Phys, 2016, 43(2): 993-1002.

[13] Chen Z, Agostinelli AG, Wilson LD, et al. Matching the dosimetry
characteristics of a dual-field Stanford technique to a customized
single-field Stanford technique for total skin electron therapy[J]. Int
J Radiat Oncol Biol Phys, 2004, 59(3): 872-885.

[14] Lugi¢ F, Sancheznieto B, Caprile P, et al. Dosimetric characterization
and optimization of a customized Stanford total skin electron
irradiation (TSEI) technique[J]. J Appl Clin Med Phys, 2013, 14(5):
231-242.

[15] Hensley FW, Major G, Edel C, et al. Technical and dosimetric aspects
of the total skin electron beam technique implemented at Heidelberg
University Hospital[ J ]. Rep Pract Oncol Radiother, 2014, 19: 135-143.

[16] Nevelsky A, Borzov E, Daniel S, et al. Validation of total skin electron
irradiation (TSEI) technique dosimetry data by Monte Carlo simulation
[J].J Appl Clin Med Phys, 2016, 17(4): 418-429.

[17] Peters VG. Use of an electron reflector to improve dose uniformity at
the vertex during total skin electron therapy[J]. Int J Radiat Oncol
Biol Phys, 2000, 46(4): 1065-1069.

[18] Rechner KN, Weeks KIJ, Pruitt AF. Total skin electron therapy
technique for the canine patient[ J]. Vet Radiol Ultrasound, 2011, 52
(3): 345-352.

[19] Wang SS, Vose JM. Epidemiology and prognosis of T-Cell lymphoma

[M]. Totowa: Humana Press, 2013.
(3. BEFHA)

[10

[l



