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The Value of Frequent Positioning of Treatment Field in
Radiotherapy of Esophageal Cancer
Shinji SugaharaV, Hirohiko Tujii?, Hiroshi Tuji?, Hideo Tatuzaki®,
Kiyoshi Ohara® and Yuji Itai®

Diepartment of Radiology, The University Hospital, Proton Medical Research Center?),
Institute of Clinical Medicine?, University of Tsukuba

Research Code No. : 601.2, 605.2

Key Words : Proton radiotherapy, Esophageal cancer,
Localization, Verification

Since 1983 a clinical trial of proton beam radiotherapy has been conducted at the Proton Medical
Research Center (PMRC) of the University of Tsukuba. We have made it a rule to do field localization
by X-ray pictures before each treatment. For this purpose we have developed a localize-verify system
consisting of a fluoroscopic unit and a real time digital image processing device. By using this system
as well as X-ray films, field placement errors or corrected distance at field localization were measured
in 11 patients with esophageal cancers. Measurements of corrected distances on a total of 177
localization attempts disclosed that correction by >5 mm was necessary in 30.6% and by >10 mm in
10.2% of all localization attempts. Corrected distances appeared to increase with age, possibly because
the skin becomes looser and ambulatory status tends to be more limited in older patients. Field
placement corrections of more than 5 mm were required in 66.7% of 60 localizations in patients >80
years old. Two patients in whom the anatomical positions of the esophagus were easily movable are
presented. The following common characteristics of these patients were considered high risk factors:
they were more than 80 years old; lesions were located in the lower esophagus; and they had TI
tumors. These findings suggested that frequent positioning and verification of treatment fields are
necessary in the accurate treatment of esophageal cancers, especially those in high-risk patients.
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Table 1 Clinical data of 11 patients with eso-
phageal cancer recieving proton beam irradia-

tion
§ise Age Sex Location TNM  Xeraytype Fieid size
1 51 M Im T3NOMO Serrative 120 %50
2 8 M Tu T3NIMO Funnelled 120120
3 71 M Im TINIMO Superficial 110 %45
4 B8 F Ei T2NOMO Tumorous T0%35 B
5 69 M Im T3NOMO Serrative 100 %60
6 T M ImEi T3NOMO Serrative 9050
7 8 M Ei TINIMO Superficial 115%60
8§ 8 F Im T2NOMO Serrative 7035
9 56 M Im-Ei TINOMO Superficial T0x40
0w 7 M Ei TINIMO Superficial 6545 -
11 63 M Tu T3NOMO  Serrative 7545

BB TFHRBHEZT 3D ThHoT, BEE
DFE X170 X35mm~120 % 120mm (B X H#E) T
Hotz, VVAEHEEALLLORBHEFNKEL
T o fe i, EEFITHERF A B cone-down #1T - T
BHEYTHRECRERBLL, BHREIZT5~87Gy
(E78.5Gy) HBH L7,
BEEOFRBCIED S UDHED LEE TE
C&EE~—»— (AuZvAvEitlry—Fo
Fi-v—=R) %, BaADRFELIEARSEHR
AR (BEyvy—v o FEED 2HAv3Z2icX
DRIAL, BRICE BFHEOHRLTELLTE
WIS (BT RA TR X R CT B X W
TiT-te, X CT 0B B TR o2 B H)
12T\, Scan R HO L TROIBEHEOR
WEBFSRICEIED XY, CT |®/¥ED
BRICB TRy — 20 AT mEEE L LT,
TELHRFEEOAED DI VWHE LTV EAL
L bei? EFic o aENESSIE YT
ik, TEZRIBE VB2 ROEE
=—7% 3 AL EREELL.

oy b7 v 7REM~— 2V —¥F - —a%
—HERTT, B ERVCCERTRHT 2R
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¥EWE83.85 T, T IEEEE M dmm KD

7 Bl ERE5 .65 & ENEB LB TH - 10
(WILCOXON TEST p=0.01). {f4 D&%
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<, BRERDICONTHEESR S It 5ER
BN, FHEEEE 4mm L Lo 4 FCiz10
B B LIETS5mmU FoBEXEL Tk b,
Tty b7y TREhDZ EREMERESOEF T
WX TE Dk,

BB DO10mm LL ko B E 209 R 62 231160 2
FleRdbhde, 160 ER7) 1X86md BT,
TINIMO, EEROFENS ELIC R bR i, ¥ 312
MeV X-ray 2T, B3 m =P8 H 250Gy/25
m/37TEMITL, FI&HVCBTFRIGELEEL
fo. FBATEE 2 B B O ERD ORI RIEHFI1225
mm R L T2 08nER I (Fig. 1), 2
THEGTER CT ##vBE L& 2 5, BEIFH
CREBEVRAL TV 50O 2RHE»D bt (Fig
2), BRHEZREMLLCRECEDLETEFELS
Gy/10fr/20 B DT HRIE S % WE7T L 72,

% 5 141 GREI10) X750 BT, TINIMO
OFEEM v HIHAIZLR D Bl Th - 7. BEE
B CT %Y LUickm & BRI AE
RERLMmMm AEMZ L TWHONRD LRt
(Fig. 3). 2 CCT2BERALCL -AHE

Table 2 Accuracy of field placement and anatomical shift of esophagus

Field placement errors(rate %)

Case No. of Average Anatomical shift
No. treatment Smm= 10mm= correction(mm) of esophagus

1 11 0w 0C0) 0 -

2 21 12(57.1) 2(9.5) 4.6 =

3 26 5(20.00 2(8.0) 2.7 —

4 24 9(37.5) 4(16.7) 6.2 ]

5 16 3018.7) 0¢0) 3.1 —

6 12 2(16.7) 0co 3.6 -

7 10 8(80.0) 5(50.0) 11.3 left 25 mm

8 13 11(84.6) 4(30.8) 7.1 =

9 13 1(7.7) 000> 2.9 =

10 18 3(16.7) 1(5.6) 3.6 left 15 mm

11 14 000> 000> 1.9 —

Overall 177 54(30.6) 18(10.2) 4.5
(78) HARERSE #H52% #9585
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NEFIZREZLTWBE0 RIS bR (Fig
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Fig. 1 The localization film of a proton field for
patient No. 7. Three metal markers (iridium
dummy seeds) in the esophageal wall (arrow
heads) are out of the field.
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Fig. 2 The CT scan for patients No. 7. (A) Thirteen days before the proton
beam irradiation. The Esophagus implanted metal marker is in the medial side
of the discending aorta. (B) Six days after initiation of irradiation, The maker
shifted to the lateral side of the aorta. According to the CT (B) the treatment
plan was changed.
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Fig. 3 The localization film of a proton field for DIAZ 772 2=k 1L T, BESATHEE
patient No. 10. Three metal markers impranted . L . L . ) [
in the esophageal wall. The markers (arrow EDTHz L, B, REEOKRED 3o
heads) are out side of the field. Zzbhd, HIEFHESONE/CEEL TeE

=700 VR 7 722 —-Li Bt
Ezleh, 26l&EbBA~=TREH LT

|l

A (B)

Fig. 4 The CT scan for patients No. 10. (A) Seven days before the proton beam
irradiation. Implanted metal in the Esophagus (arrow) is at the medial side of
the discending aorta. (B) Two days after initiation of irradiation, The Esopha-
gus (arrow) shifted to tthe left side. We changed the proton field on the basis
of the CT (B) result.
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