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reported that statistically significant differences were found
in the CTV delineation among five experienced radiation
oncologists, in agreement with the findings of other
studies (7,9). Our study also showed the wide range of the
prostate volume definition among Japanese radiation
oncologists.

Jpn J Clin Oncol 2008:38(4) 277
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There has been considerable discussion in the literature
regarding the relative merits of the various imaging modal-
ities used to decrease the variation of the contouring in
patients with prostate cancer. In particular, because MR
improves soft tissue contrast between the prostate and sur-
rounding tissues, attempts have been made to minimize these
differences among observers by the use of MR images.
Roach et al. reported that there was a tendency to overesti-
mate the prostate volume by non-contrast CT compared with
MR (10). Other works in the literature support this con-
clusion (11). In this study, most of the physicians referred 10
the MR images for the contouring of the prostate.

The use of contrast medium is also reported to produce
smaller intraobserver variability. Zhou et al. (12) suggested
that intravenous contrast appears to be of substantial benefit
in visualizing the interface between the bladder and prostate
gland. Valicenti et al. (7) showed that retrograde urethrogra-
phy could increase the interobserver agreement in defining
the prostate, because of urethral and bladder opacification.
However, MR has several advantages compared with CT,
improved soft tissue contrast between the prostate, rectum,
and pelvic floor muscles and the ability to make possible a
better definition of the prostatic apex. In addition, the inter-
observer variability could be improved, permitting observers
to view the reconstructed sagittal and coronal images. The
usefulness of contrast medium should be carefully evaluated
in the future,

The present study revealed a large difference in the pros-
tate volume definition among Japanese radiation oncologists.
One of the reasons may be that the observers were blinded
for the MR data in this study. In addition, in treatment plan-
ning systems, the observers are allowed to optimize image
contrast by changing the window and level settings, to zoom
and to scroll through the data set. Furthermore, some phys-
icians who were not well experienced in prostate contouring
were involved in this study. In actual treatment planning,
there might be better agreement among multiple experienced
physicians to define the prostate target volume.
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It is not clear whether the existence of these interobserver
differences adversely affect the toxicity for the organs at
risk. Steenbakkers et al. (13) showed that the dose delivered
to the rectal wall and bulb of the penis was significantly
reduced with treatment plans based on the MR-delineated
prostate compared with the CT-delineated prostate. On the
other hand, Livsey et al. (8) reported that the interobserver
variation was the smallest at the rectal—prostate interface
and that it also did not result in clinically relevant outcomes
with respect to the irradiated volume of the rectum and
bladder. In addition, contouring uncertainty should be com-
bined with setup and organ motion uncertainties that gener-
ally may be expected to be more important. However, the
increasing use of intensity-modulated radiotherapy (IMRT)
provides a method of producing even greater conformality in
dose distribution. The ability to accurately identify the target
volume may be critical in the near future.

In summary, the present study revealed the wide variety of
definitions of the prostate among Japanese radiation oncolo-
gists, Because of interobserver variations, we should keep in
mind that quality assurance programs should include an
evaluation of interobserver variations and should take an
effort to minimize their impact in clinical studies of external
beam radiotherapy for prostate cancer.
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Appendix: Survey of the Contouring of the Target Volume
in External Beam Radiotherapy for Prostate Cancer

1. Do you refer the diagnostic CT images for the contour-
ing of the prostate?

(1) Always (100%); (2) Usually (B0—100%);
(3) Sometimes (30—70%); (4) Rarely (<30%); (5) Never
(0%).

2. Do you think contrast-enhanced CT images are useful for
defining the prostate?

(1) Useful; (2) Not useful; (3) No idea.

3. Do you refer to the diagnostic MR images for the con-
touring of the prostate?

(1) Always (100%); (2) Usually (80-100%);
(3) Sometimes (30-70%); (4) Rarely (<30%); (5) Never
(0%).

4. Do you think contrast-enhanced MR images are useful
for defining the prostate?

(1) Useful; (2) Not useful; (3) No idea.

5. Outline the prostate only without seminal vesicles as the
CTV. In the actual planning, the planning target volume
will conform to the CTV plus approximately a 1.0 cm
margin. Additional field and block margins will be
placed to account the field edge effect of dose build-up.
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The role of diagnostic imaging in radiotherapy:
From medical physical point of view
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Abstract

In late years diagnostic images are used for radiotherapy effectively. The radiotherapy has been taken
based on two-dimensional imaging informations before. However, we can get three-dimensional CT or MR
images easily now, and highly precise radiotherapy is taken based on these three-dimensional
informations. Quality assurance and quality control about diagnositic imaging is very important to
perform highly precise radiotherapy for example. stereotactic radiotherapy and intensity modulated
radiotherapy, etc.
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The role of imaging in the highly precise radiotherapy :
A radiation biological point of view
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Abstract

Correct image information is important in the treatment planning of radiotherapy. We require
correct imaging informations in the identification of gross tumor volume (GTV) and quality assurance of
the positioning precision. And not only the anatomical image but also the functional image such as FDG-
PET is important in a treatment planning of highly precise radiotherapy. When we are able to
diagnose the truly existing range of cancer cells precisely. more highly precise radiotherapy is
enabled, and improvement of local control rate is expected. As for the functional imaging, the
evaluations of the anoxia environment become important in the radiotherapy as well as the metabolic
evaluation of the tumor in future.
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PET, radiation biology, bio-imaging
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