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In spite of remarkable improvement of surgical skills and anesthesia, local failure
still occurred in 36—45% of locally advanced colorectal cancer after curative
resection with or without pre—or post-operative irradiation.

Intraoperative radiation therapy(IORT) is the ideal modality which resectable le-
sions are removed surgically and the remaining cancer nests are sterilized by irradia-
tion during a surgical procedure. Therefore, the excellent local control without the
damage of the adjacent normal tissues can be achieved.

In I0RT, judicious set up of the treatment cone on the treatment surface of the pa-
tient is required for accurate and homogenous dose distribution within treatment
field, especially on the slopping surface of sacrum and pelvic sidewall which are the
common sites of the local recurrence in rectal cancer. For this purpose, adequate co-
ordination of gantry rotation and table tiiting are essential. Adjusting gantry rotation
is not difficult but tilting of the table is impossible inconventional treatment couch.

Department of Therapeutic Radiology in Yeungnam University Medical Center de-
veloped the IORT table for colorectal cancer which is easy to set up and detach on
the Linac treatment couch within 5 minutes. The range of tilting with head-up and
head-down is about 30 degree which is efficient and easy-to-use, not only for IORT
but also for colorectal surgery.

So far, authors performed IORT with newly developed treatment table in 2 pa-
tients with rectal cancer and we found that this newly developed table could con-
tribute in improving the dose distribution of IORT and surgical procedure for colorec-
tal cancer.

Key Words : Colorectal cancer, Detachable, tilting IORT table.

117

INTRODUCTION

Intraoperative Radiation Therapy (IORT) is the
large, single dose of irradiation on the tumor bed
directly during operation.

Abe” described that the benefits of IORT
resulted from 1) direct visualization of the lesion,
2) accurate determination of the irradiated site,

3) physical removal of all or part of the dose-
limiting normal organs from the treatment field,
and 4) possible delivery of cancerocidal dose
with less morbidity of normal tissue.

For the achievement of these benifits, accu-
rate determination of the target volume is essen-
tial which cover all primary sites and possible
tumor burden lymphnodes micro—and macroscop-
ically.
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To deliver homogenouse dose to the estimat-
ed target volume efficiently, exact adjustment of
treatment cone on the surface of the target area
and exact alignment of the beam axis through
the treatment cone are required®.

In IORT for colorectal cancer, target area is lo-
cated usually in three—dimensionally slopping pel-
vic wall or sacrum, which is the most common
site of local recurrence in rectal or rectosigmoid
cancer. Therefore, very judiceous set-up of the
treatment cone is important for homogenous
dose distribution on the target areas. In addition,
table tilting at least 20 degree up and down from
horizontal plane is essential for convenient sur-
gery of gantry rotation and table tilting with ac-
curate beam axis through the treatment cone.

Gantry rotation is feasible in most treatment
machine but tilting of the treatment table with
head-up or head-down is impossible in Linac
treatment couch.

Department of Therepeutic Radiology in Yeu-
ngnam University Medical Center has developed
a IORT table which can tilt 30° with head-up or
down and set-up or detach on the conventional
treatment couch within 5 minutes. We can per-
form not only IORT exactly, but also colorectal
surgery very easily without newly developed
IORT table. We will describe the design and ra-
tionale of our IORT table.

MATERIAL & METHOD

From Sep. 1992 to Mar. 1993, Department of
Therapeutic Radiology & Oncology in Yeungnam
University Medical Center has developed simple,
but very convenient IORT table which is useful
not only for IORT but also for operation of colo-
rectal cancer.

Table plate was made of 2cm thick bakelite
(Fig. 1 #1). The mattress of the table top was
made of 2cm thick sponge with leather cover to
reduce the weight of IORT table as possible as
we can(Fig. 1 #2). The size of the table is
455mm X 1000mm(width X length) and total

s 455 J

No PARTSNAME QTY MATL

REMARK
1 TABLE 1 BAKLITE
2 SEAT 1 LEATHER
3 FRAME 1set A6061
4 BED 1 ”
5 LINK ASSY 1set "
6 SHAFT 1 SuUS
7 CLAMP ALLY 1set A6061
8 HANDLE 1 SUS

Fig. 1. Design of the detachable IORT table.

Fig. 2. lllustration of set—up & tilting of detach-
able IORT table with side—handle
A ! Linac table
B : Tilting handle acid gear box
D : IORT table on Linac table
E : Cramping bolt



out table is about 45kg which does not break
the horizontal balance of the treatment couch
even though it is set-up on any side of distal
part of the Linac treatment couch. Table tilting
can be controlled by link assembly(Fig. 1 #5)
which is operated by handle(Fig. #8 & Fig. 2 B)
with shaft(Fig. 14#6). This table can be set—up
and detached to the Linac treatment couch by 2
bolts on the specially designed side rails(Fig. 1 #
7 & Fig. 2 E).

RESULT

All set-up and detaching procedure of our
IORT table could be performed guickly within 5
minutes by control of 2 bolts on the both side
rails. The range of tilting is about 30 degree,
which is enough for accurate adjustment of IORT
cone with keeping exact beam axis on the 3—di-
mensionally slopping pelvic wall or sacrum by
coordination of gantry rotation and convenient
colorectal surgery. This tilting of the table is ea-
sily controlled by side handle without disturbing
surgeon’s activity.

Total weight of the our IORT table is about
45kg., which could keep horizontal balance of
treatment couch. Lithotomy position during oper-
ation and IORT procedures could be kept with-
out any difficulties with head-up or head-down
tilting of the table(Fig. 2).

We performed IORT in 2 cases of rectal cancer
without newly developed |ORT table since last
May, all members of IORT team are satisfied in
performing IORT for colorectal cancer(Fig. 3)
with our IORT table.

DISCUSSION

In spite of remarkable improvement of surgical
skills, reported locoregional failure is still re-
mained as 36-45% in B; or C; Modified Astler—
Coller stages of rectal cancer even after pre— or
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Flg. " |e of IRT with detchable tab|4

post—operative radiation therapy®. IORT is pro-
posed as an ideal modality which resectable le-
sions are removed surgically and remaining tumor
nests are sterilized by irradiation during surgical
procedure and resuits in better local control with
minimal complications. we reported the excellent’
local control with comparable complication rate
in IORT of gastric and colorectal cancer in other
publications*™®.

For performing IORT with results, all procedure
including operation and irradiation should be per-
formed in one room, without moving the
anesthesized patient”. If the anesthesized pa-
tient should move from the operating room to ra-
diation treatment room, which most institutions
used to, many disadvantages may not be avoid
such as incorrect estimation of targeting area,
unnecessary procedures for wound approxima-
tion and reopen, changing all operation linnen or
equipments and anesthesia stress during patient’s
transportation even though the distance be-
tween operating room and irradiation room s
very short.

Our department has been performed I0RT in
69 patients since 1988. All process were per-
formed on the treatment couch of Linear accel-
erator in Linac room. In our experiences of IORT,
gastric cancer has no specific difficulties be-
cause target area is relatively flat. But in IORT of
colorectal cancer, for performing operation itself,
head-up and head-down tilting of the table at
least 20° is required which is impossible by ordi-
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nary Linac treatment couch. In area in rectal or
rectosigmoid cancer is in usally 3 dimensionally
slopped pelvic wall or sacrum, of treatment cone
on slopping target area is very important be-
cause the treatment cone has 3 major roles such
as 1) collimator of the electrons, 2) delineation
of treatment volume, 3) function as a retractor
for normal tissue by preventing normal tissue
sliding in the treatment field by respiration or
spontaneous movement especially in slopping
surface of pelvic wall®.

These suggested that good alignment of IORT
cone is essential for accurate and homogenous
dose distribution on the target area and adequate
protection of normal tissue.

Willett et al.® reported that treatment cone is
not enable good apposition to slopping surface in
the pelvic wall even by bevelled end.

Jones et al.”? observed that misalignment ex-
ceeding 1 degree from cone axis resulted in over
5% of dose difference in the field and he insisted
that permitting alignment inaccuracy should be
less than 0.3 degree.

Patta and Suntharalingam'® emphasized that
rotational accuracy should be kept within 0.5 de-
gree difference for better dose uniformity in the
treated volume. They also addressed that good
alignment of cone could be achievable by gantry
rotation and set up of the patient with modified
operating table, and all those procedure should
be precise and quick.

IORT cone which we developed is very handy
and convenient for clinical use and reported in
other publication®',

But for operation of colorectal cancer and
adjusting treatment cone to siopping surface of
pelvic wall or sacrum are very difficult, because
tilting of the table with head-up or head-down is
impossible in  conventional Linac treatment
couch, At first for solving these problem, we
tried to use the ordinary operationg table, but
adjusting SAD or SSD was impossible because
of the limited height of the table. In addition,
cephalad, caudad, and bilateral shifting of the
table coui not be possible, this precluded exact

performance of IORT.

From Sept. 1992 to Mar. 1993, we developed
IORT table which can be tilted 30 degree with
head-up and down. This table can be easily set
up and detached on the conventional Linac treat-
ment couch by only 2 bolts within 5 minutes.
Total weight of the IORT table is 45kg which
keep the horizontal balance of treatment couch.
Lithotomy position of the patient can be easily
set up without disturbing surgeon’s activity.

So far, we performed 2 cases of IORT in rectal
cancer with newly developed IORT table and we
cannot find any inconvenience in performing
IORT with this table. We have a confidence that
our newly developed table can be contributed to
perform IORT for colorectal cancer in near fu-
ture.

REFERENCES

1. Abe M :Intraoperative radiotherapy for carcino-
ma of the stomach and the pancereas. World J
Surg 11(4): 459-64, 1987

2. Jones D, Taylor E, Travaglini J, et al.: A non—
contacting intraoperative electron cone appara-
tus. Int J Radiat Oncol Biol Phys 16: 1643-1647,
1989

3. Martenson JA, Gunderson LL:Colon and rec-
tum. “in” Principles and practice of radiation on-
cology 2:2nd edi Perez CA and Brady LW. N.Y.
TB Lippincott Co. 1992 :pp1010

4. Kim MS, Knag CH, Kim SK et al. : IORT in gastric
cancer. J Korean Soc Ther Radiol 9(1):87-91,
1981

5. Kim MS, Kim SK, Kim JH et al:Intracperative
radiotherapy(IORT) for locally advanced colorec-
tal cancer. J Korean Soc Ther Radiol 9(2): 265-
270, 1991

6. Kim MS, Kim SK, Song SK, et al. : Intraoperative
radiation therapy (IORT) in locally advanced gas-
tric and colorectal cancer. J Korean Cancer
Assoc 24(4):596-603, 1992

7. Dobelbower JR, Bagne F, Ajlouni M, et al.:Ra-
diation therapy for gastric cancer. “in” Gastric
Cancer Douglass H.O.Jr. N.Y. Chrchill Livingstone
1988, pp187-188



121

8. Fraass BA, Harrington FS, Kinsella TJ, et al.: 849, 1991

Television system for verification and documen- 10. Patta JR, Suntharalingam N : Non-docking intra-
tation of treatment fields. Int J Radiat Oncol Biol operative electron beam apparatus. Int J Radiat
Phys 9:1409-1411, 1983 Oncol Biol Phys 17:411-417, 1989

9. Willet CG, Shellito PC, Tepper JE, et al.: 11. Kim SK, Shin SO, Kim MS.: Analysis of dose
Intraoperative electron beam radiation therapy distribution of rectal IORT cone. J Med Phys 3
for primary locally advanced rectal and (1):45-62, 1992

rectosigmoid carcinoma. J Clin Oncol 9(5): 843—

-2BEE=

FE-8A N BARY xFo| Jhst BT & T YA X2oi9 Y

EER AL LT ARER BEL L

d % M-o F 3

ARFH I AEE FoldA FHFE Hassr] 93 e Add 235 Hd AR
(IORT) & #tez AR HAE ol & F A& o)FHe] o} AL A5 7wl Xud) Xz
7] ol Z2F% E2x FAlole] Aupoll x}ol7} 9l& ¥ ol ZAPPAMALS) FAA (Homogeneity
Y= Agkg vlXA gch AAele] 29 2Al 297} diFRelA] 3xbAql Aapag 7hAl Fubdo] §
L2 A8 coned] AEF Set-upe HAF gantry2l A3} & (treatment couch) 9 tiltingel
Z3}s5|ojofnt 7l5slt). gantry?) AL o) F)A A Jssht AR titing HRFelA B
Voo ® g o84 X8 dAtAFNME AR tiltinge] 30°74A] 7Fed B ohue} 71E
Azl Az} BdA7F 5ol ol g4 95 gl AadS Al 93

M2 U 2 IORT A=2dE 2cm F79) bekelite® 2cm F79 sponges leather® &} &
ol It Flelgdo] AmER] E&)A stz AA Y FAZ) 45kge WA BEE ko] XRdl ¢}
2ol A2 A5, A5 $go] FAHEE s} A3l AL 30°F FAES 32 lithoto-
my positionell A= side handle$ AHg-3te] Akt 2Ae] 75 EE 3gich.

20 % 2219929 9¥€%¥ 19939 3971A] o] +AE AR F oA 2Aste] IORTA
AMgata glem, 3k Fubdelle] Aagk A (approach)eo] 7Fsd 2 oz} 718 WA X
B Aztst g7k bR ool sigE, Abst A4z 30° AmRe] A FEot ufFH A
dFE FA G Al xfRe] 2 Hog fF gigaAeke I0RTH a4 7383 5+ g A
o= AluH.

TR0 AR 27, A 24, B, FEF WA AB(0RT).



