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| Abstract |

elical tomotherapy is an image-guided, intensity-modulated radiation therapy delivery sys-

tem, a hybrid between a linear accelerator and a helical CT scanner. With its unique design
features, tomotherapy has improved dose conformity and homogeneity of the target volumes,
and conformal avoidance of the adjacent normal tissues. The daily pretreatment megavoltage
computed tomography (MVCT) is a powerful tool used in image guided treatment delivery and
patient setup verification. If anatomic changes occur during the course of treatment, MVCT
images are utilized in correcting target volumes and constructing appropriate adaptive plans.
Helical tomotherapy can be applied to more complicated cases, where conventional techniques
find their limits: complex tumors with critical organ sparing, simultaneous irradiation of multiple
targets, large volume and large superficial tumor irradiation, and recurrent tumor re-irradiation
are a few examples. Tomothearpy may change the current paradigm in radiation oncology in the
near future. Further studies regarding clinical implementation and treatment outcome of helical

tomotherapy will be needed.
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Figure 1. Hi-Art tomotherapy machine.
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Figure 3. Shifting in parotid gland location due to patient’s weight
loss after radiation therapy for nasopharyngeal cancer:
MVCT merged images (A) before, and (B) during tomo-
therapy (arrow: parotid gland).
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Figure 4. Flow chart for tomotherapy with an adaptive plan.
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Figure 6. Tomotherapy planning in a complicated case of multiple metastases including MV CT 9AFe kV CT %3Atol| H|5}e]
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Figure 8. Comparisons of 3D conformal RT, LINAC based IMRT and tomotherapy for whole abdominal irradiation, using specific organ
dose-volume histograms (A) Liver (B) Left kidney (C) Bone marrow.

vho] Al o2 voket WAk S = 5 Qlck A5 m A
o|2 ExRdetuE 103] Alguke skxte] X8 A ¥ (Figure
Sy B H3 woll= g Aol Sol7bax(HeA

F
¢

A, 40Gy) 71 9tel gliz ol Fiole o B A
(R, 45Gy), HFA el A2 @ A, 30Gy
‘]1‘3&)4 AP & 5 3k o2 B4 14 5 Ve
(simultaneous integrated boost technique)©]2}iL 3}
SH F(gross tumor) ¥ FW|7A FY(microscopic
tumor) & Ao X 235lE A ZE U2 X8 AZS Fuxf

@ ) ol 2 ol B2 Endjelalt o} AdH o=

71 A% 715719 AR 9l 40em AR A4 o]
oA\ 915 2wk s f1¢k obefE el
e A RS Y A5 9IS AA st G 72
£ AR o) F A7 WIS gkl A7 W7 A
A WA= F9)7E A717 ok, whdel] ERERb=
Hel-ag] 55w HolEo] o Esty] miEel HlolEel
ol Fdh= W el(160cm) Wollx= do H Xﬂ?ﬂol SATH ().
5 71 A5y ol wiste] AR AR $rske]
Wlole 2o %S, 79 43 i’—%ﬂ% e dgs &
T olA ol & ol gste] tre] ol Wreoly tie
T 1=z ol g ol A5 5 3t Figure 63} 2
o] = HFE BT Ausfor & B¢ 7= Ao

FAI7IZEYARIR| 2

ro\‘

Hepe %] olelglont Euee)

| WA 0] Ae] Sol7}A] o3 v

2 ART 4 k. WA AR W9 W A A

HY55 AR ARro] Lol A7) uitol e Alghe B4
o

7§20l 94 el9le % gl AR ARkl & 5 9l

R T

e Hlole] o551z 9] vl 2ol Ask
o] g7] WA, e WekE A AR ¥HS PAUA R
(craniospinal irradiation), -5 HIARX 2] & (whole ab-
dominal irradiation), Al AR 8 == A3 2 A
YT A% B A F(total marrow and total lymphatic
irradiation)(25, 26)%= 7Fs3lt}h. H2< HAM X 8A]
o} M7 A ol F LAl AP S A (Figure 7, 2
A ) F 7)ol AR o] A9 EolrbA] s &
2= oh;]. XJ_‘;LT_ tﬂ—/\]_)\ﬂ ;(]E_/\] 7]f tﬂ-/\]_)ﬂ ;(]g_gl—_—_ l:ﬂ-/\]_}\—]
o] o] 03k 2k A1, e} 2 i A 240
WA o] 27 Sol7ke A& 1 5 itk (Figure 8).

dHelet EAiY n|f Y

(Large Superficial Skin Tumor)

71& AR g o 2 9 RE A g3] Yee A
A& ARG SR A58 WL WA B34E A



Q

Image-guided Intensity Modulated Radiation Therapy é Q

Figure 10. A 72-year-old man who received tomotherapy for scalp angiosarcoma (A) before, (B) immediately after, (C) 3 months after
tomotherapy.
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Figure 11. Re-irradiation of recurrent lacrimal sac cancer previously treated with 60 Gy eight years ago: CT images (A) before re-irradiation
(B) immediately after and (C) 1 year after tomotherapy, and (D) FDG-PET Image 1 year after tomotherapy (arrow: recurred mass).
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Figure 12. Complete remission in recurrent rectal cancer after re-irradiation with tomotherapy: (A) before re-irradiation (B) 1 month after,
and (C) 4 month after tomotherapy (upper: CT images, lower: PET-CT fusion images) (arrow: recurred mass).
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