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the results of the first year's survey were published in the
Tohoku Journal of Experimental Medicine in English (the
first such report from Japan ever to be published). Next, a
report on the 3-year survey from 1951 1o 1953 was published
in the Journal of the National Cancer Institute,” in 1957, Segi
adopted a new system (hat was used in the United States
population for reporting and analyzing cancer incidence
(so-called age-adjusted incidence) in Japan, and compared
the cancer incidences between the two populations. Later,
he and colleagues used the world population in 1950 as a
base population for an international comparison of inci-
dence and mortality rates’ After an actual 3-year survey,
the first population-based cancer registry for epidemiologi-
cal purposes was established to collect data on cancer
paticnts. The new registry was set up in 1959 within the
Department of Public Health at the Tohoku University
School of Medicine, with the support of a grant from the
National Cancer Institute of the United States™ *

In 1957 and 1958, respectively, the cities of Hiroshima
and Nagasaki established population-based cancer regis-
tries, in cooperation with local medical associations, to
follow-up survivors of the atomic bombings of the two
cities. These special-purpose registries have been operated
by the Atomic Bomb Casualty Commission (ABCC)-
Radiation Effects Research Foundation (RERF) to inves-
tigate the long-term effects of atomic bomb radiation on
human health.’

In 1962, the prefectural governments of Aichi and Osaka,
in cooperation with prefectural medical associations, estab-
lished population-based cancer registries.” In ensuing years,
this type of population-based cancer registry spread to
Kanagawa (1970), Tottori (1971), Kochi (1973), and Chiba
(1975) prefectures. Around the time when the Law on
Health and Medical Services for the Aged was enacted, in
1983, population-based cancer registries were operating in
14 prefectures throughout Japan and in two cities. The new
law recommended that all prefectural governors establish
cancer registries as a support for the planning of cancer
control programs and the assessment of cancer screenings.
Registries were established in 19 prefectures promptly after
the law was enacted. As of 2007, there were population-
based registries in 35 of Japan's 47 prefectures and one city
(see column headed “Prefecture/city” in Table 1).

Japan's contribution to the establishment of the
International Association of Cancer Registries (IACR)

At the sixth International Congress of the International
Union against Cancer (UICC), held in Tokyo in October
1966, Dr. Segi and Dr. Takamune Soda invited 47 people
from 26 countries to take part in a satellite meeting on
cancer registries, including 17 physicians then involved in
the registries in Japan. During the meeting, Drs. William
Haenszel and Sidney J. Cutler proposed the foundation of
an international association for the exchange of information
and the promotion of cancer registries worldwide, Not
everyone agreed with the proposal or was convinced of the
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need for such an association. After clearing many road-
blocks and difficulties entailed in the forming of an interna-
uonal association, a subcommittee, set up by Segi and
others, concluded that an international association would
encourage the development of cancer registries. The objec-
tive of the association would not be to compete with or
oppose the World Health Organization (WHO), the Inter-
national Agency for Research on Cancer (IARC), or the
UICC, but to support their activities. Shortly afterwards,
the International Association of Cancer Registries (IACR)
was established, The physicians involved credited the estab-
lishment of the association in large measure to the foresight
and industry of Dr. Segi.’

The first annual meeting of the IACR was held in 1970
in Houston, USA, chaired by Dr. Cutler. The sixth annual
meeting was held in 1984 in Fukuoka, Japan, chaired by Dr.
Takao Shigematsu.

History of national cancer control programs in Japan

Japan's first nationwide cancer control surveillances were
the three National Cancer Surveys conducted by the Min-
istry of Health and Welfare in 1958, 1960, and 1962. These
were followed by the first national cancer program, in 1966,
The surveys and program shared five common goals: 10
promote cancer education, to promote cancer screening, 1o
establish cancer-oriented medical facilities, to train health-
care providers specialized in cancer treatment, and to
promote cancer research. Regrettably, the cancer registra-
tion system was not included among these goals, Fourth
and fifth National Cancer Surveys were conducted in 1979
and 1989, respectively, but no cancer registry system
materialized.

The Japanese government implemented a Comprehen-
sive 10-Year Strategy for Cancer Control (1984-1993) and
a New 10-Year Strategy to Overcome Cancer (1994-2003)
as nationwide programs to contend with cancer. In 2004, it
launched the Third-Term 10-Year Comprehensive Strategy
for Cancer Control to promote cancer research and dis-
seminate high-quality cancer medical services. The chiefl
aim was to “drastically reduce cancer morbidity and mortal-
ity.” This latest strategy includes measures not only to
promote cancer research bul also measures to prevent
cancer, improve the quality of cancer care, promote social
support systems, and establish more cffective systems for
monitoring cancer incidence and survival (see Table 1,
column headed “National cancer programs”).

Activities of the Research Group for Population-Based
Cancer Registration and the establishment of the
Japanese Association of Cancer Registries (JACR)

In 1975, Dr. Isaburo Fujimoto organized the Research
Group for Population-Based Cancer Registration (here-
after, the Group) in Japan with funds from a grant-in-aid
under the National Cancer Research Promotion Program.
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Table 1. History of cancer control programs m Japan in terms of cancer

Years cancer  Prefecwure/eny Rescarch Group activities National cancer Laws, guidelines, conferences
registration programs
started
19508 Miyagi (1951-1953 survey) * The First
Hiroshima City (1957) National Cancer
Magasaki City (1958) Survey (1958)
Miyagi (1959)
1960 Aichi, Osaka, Hyogo * Subsidy for cancer rescarch * The Sccond * [nternational Association of
by Ministry of Health and National Cancer Cancer Registnes (IACR)
Welfare started Survey (1960) founded (1966)
* The Third
National Cancer
Survey (1962)
* First cancer
program
implemented
(1966)
19708 Yamagata. Chiba, * Research Group for * The Fourth ¢ First annual meeting of IACR.
Kanagawa, Kochi, Population-Based Cancer National Cancer Houston, United States (1970)
Toton, Hokkaido Registration established Survey (1979)
(1975-1980; chairperson,
Dr. Fujimoto)
1980s Fukui, Nagasaki * Research Group for * Comprehensive * Law on Health and Medical
Prefecture, Populntion- Based Cancer 10-Year Strategy Services for the Aged (1983)
Saga, Yamaguchi, Registration established for Cancer * Sixth annual meeting of IACR,
Shiga, Toyama, (1981-1986; chairperson Control (1984~ Fukuoka, Japan (1984)
Okinawa, Kyoto, Dr. Fukuma) 1993)
Aomori, Nara * Research Group for = The Fifth
Population-Based Cancer National Cancer
Registration established Survey (19589)
(1987-1992; chairperson
Dr. Fujimoto)
19905 Akita, Okayama, * Japanese Association of * New 10-Year * Guidelines for confidentiality in
Niigata, Kumamoto, Cancer Registries (JACR) Strategy to the cancer registration scheme
Iwate, Tochigi, Ibaragi, founded (1992) Overcome Cancer (1996)
Ishikawa, Gunma, * Research Group for (1994-2003)
Gifu, Tokushima, Population-Based Cancer
Ehime, Kagoshima, Registration established.
Kagawa (1993-1995, chairperson,
Dr. Hanai)
* Research Group for
Population-Based Cancer
Registration established
(1996-2001, chairperson
Dr. Oshima)
2000s Hiroshima Pref. = Research Group for * Third-Term * Ethics guidelines for
Yamanashi Population-Based Cancer Comprehensive pidemiological studies {2002)
Registration established 10-Year Strategy * Health Promouon Law (2003)
(2002-2007, chairperson for Cancer * Private Information Protection
Dr. Tsukuma) Control (2004~ Law (2004)
* The Japan Cancer 2013) * Guidelines for the appropriate
Surveillance Research Group = Action Plan 2005 handling of personal
{2004-2013, chairperson for Promoting information by medical and
Dr. Sobue) Cancer Control care-related enterprises (2004)
(2005) * Guidelines on confidentiality in

cancer registries (revised, 2005)
* Cancer Control Act
implemented (2007)

The meetings of this Group are held annually. This research
group has been continuing its work until now, under the
direction of five successive chairpersons - Fujimoto himself,
followed by Drs. Seigo Fukuma, Aya Hanai, Akira Oshima,
and Hideaki Tsukuma. Here we cite five achievements of
the Group to promote the standardization of registration
procedures.

publications  (the

= First, the Group has been responsible for two major
Guidelines for population-based
cancer registration in Japan,” published in 1975 and
the Standardized methods of population-based cancer
registries,”" published in 1977) and has translated a third
into Japanese ( Cancer registration: principles and methods,

edited by Jensen et al. (translated in 1978). The Guidelines
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for population-based cancer registration in Japan have
been revised three times, in 1977, 1986, and 1999,
Second, the Group has widened the scope and coverage
of the various registries open in Japan, bringing them
closer to completion.

¢ Third, the Group has prepared annual cancer statistics on
items such as cancer incidence and survival rates by
cancer type, with data from all of the member registries.
Fourth, the Group has published the Guidelines for
confidentiality in the cancer registration scheme " (in
1996).

* Fifth, twice a year, the Group has provided training
course schedules and lectures for tumor registrars at the
National Cancer Center. It also produces Japanese
translations of the SEER program self-instruction
manuals for tumor registrars, with permission from the
Surveillance, Epidemiology, and End Results (SEER)
program.

Sixth, the Group has promoted the use of registry data
for epidemiological research and for the planning and
evaluation of the cancer control programs of the national
government and municipal governments in Japan,

Population-based cancer registries have been introduced in
many prefectures, beginning before the enactment of the
Law on Health and Medical Services for the Aged in 1983,
Information in these registries is provided on a voluntary
basis by doctors and medical institutions, under the jurisdic-
tion of the prefectures. However, the data collected and the
systems used to manage the data differ from prefecture to
prefecture. The Japanese Association of Cancer Registries
(JACR) was organized in 1992 1o promote standardization
of the registry process and to improve the quality of registry
data. The JACR holds annual scientific and procedural
meetings to exchange information and provide training for
newcomer registrars. Association members introduce their
registries and staff on the JACR website (http://www.
cancerinfojp/jacr/). The association sends its members a
JACR monograph once a vear and a newsletter every 6
months (see column headed “Research Group activities™ in
Table 1)

Changes in registry items and data
management systems

Figure 1 shows a typical population-basced cancer registry
system in Japan. The doctors at hospitals and clinics send
cancer reports to the medical association of their prefec-
ture. The medical association. in turn, bundles the reports
and sends them 1o a cancer registry central office each
month, Another department in the prefectural government,
meanwhile, sends copies of all of the death certificates
issued over the past month in the prefecture to the same
central office. Personnel in the central office collate all of
the cancer reports and death certificates, eliminating dupli-
cate registrations.

In the first cancer survey carried out by Segi,’ the follow-
ing information was collected for each patient: name,
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Fig. 1. Typical sy of a population-based cancer registry in Japan

address, sex, age, date of first symptom, diagnosis, cancer
site, and the method used to confirm the cancer diagnosis
(microscopic, surgical, by X-ray, other). Once collected, the
data were managed by hand using a card system or a hole-
sort card system. In the 1960s, a selector machine system
using standard cards with 80 columns was introduced. Each
piece of information on a cancer case was coded as a number
(from 0 to 9) and punched or marked at one point in one
column (or at two points in one column to represent alpha-
numeric characters in English). As only 80 columns were
available per card, the data to be registered in the cancer
registries had to be selected very carefully.

In the 1970s, some municipal governments and hospitals
began using general computers. The registries at Hiroshima,
Nagasaki, and Osaka were computerized forthwith. The
conventional media for storing data in those days were
paper tape, 80-column cards, open-reel tapes, and B-inch
floppy disks. As ume-sharing systems (TSS) had yet 1o be
adopted, all operations of the cancer registry were per-
formed by batch processing. Then, in about 1980, the Osuka
Population-Based Cancer Registry developed a semicom-
puterized collation method for linking records together
using a general computer. This new method has been help-
ful not only for the routine task of registration but also
for linking with files on other populations outside the
registry.* "

Now that we have entered the first decade of the twenty-
first century, we can cheaply purchase small personal com-
puters (PCs) with the same capabilities as those of the
mainframe computers of earlier decades. With advances in
computer technology, Chinese characters can now be input
directly as data. Many offices operating population-based
cancer registries have changed their registration systems 1o
take advantage of this advance.

In 2004, the Japan Cancer Surveillance Research Group
(chaired by Dr. Tomotaka Sobue) introduced standard pro-
cedures for cancer registries in Japan by selecting a set of
25 standard items for every cancer registry to collect and
a standard registry system based on a PC platform" (see
Table 2)
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Protection of personal information and laws related to
cancer registries

Notification of cancer cases to the population-based cancer
registries in Japan is not compulsory for physicians and
medical institutions, but voluntary. The Law on Health and
Medical Services for the Aged enacted in 1983 was the first
law to recommend that the prefectures establish cancer
registries to help them with anti-cancer programs and to
evaluate cancer-screening programs. The effects of this rec-
ommendation were obscure, however, and the law was
withdrawn several years later. Though many provisions of
this law were reintroduced in an amended law enacted in
1986, the provisions on cancer registries were dropped,
Later, in 2003, population-based cancer registration was
officially reintroduced as a voluntary task in the newly
enacted Health Promotion Law. This law requires national
and municipal governments to take steps to ascertain details
of the onset of lifestyle-related diseases such as cancer and
cardiovascular disease. The Cancer Control Act, approved
in 2006. recognizes cancer registries as one of the most
important axes of cancer control activities,

JACR and the Research Group for Cancer Registration
published Guidelines for confidentiality in the cancer regis-
tration scheme in 1996" and have promoted the protection
of personal information since then, The guidelines drew
upon the IACR Guidelines on confidentiality in cancer reg-

istries. The Japanese version of these guidelines was revised
in 2005. The guidelines recommend that the staff of popula-
tion-based cancer registries carry out the registration tasks
strictly, so as 1o avoid infringing upon individual rights or
interests due to the loss, leakage, or other mishandling of
personal information (see column headed “Laws, guide-
lines, conferences” in Table 1)

Current and future status of cancer registries in
Japan

Though most registries in Japan are conducted by prefec-
tural governments in cooperation with prefectural medical
associations and cancer centers, central offices for cancer
registration management have also been established by
prefectural medical associations, cancer societies, cancer
detection centers, centers for health promotion, medical
universities, and prefectural governmental offices. The
registration systems they use have not been constructed
uniformly. According to the second guestionnaire survey
on the status of cancer registries, conducted in 2006, the
proportion of death-certificate-only (DCO) cases averaged
35.4% and ranged from 0% to 100% (see Table 3 and
Fig. 2).

g‘Tl‘lc Third-Term 10-Year Comprehensive Strategy for
Cancer Control program was commenced in 2004. Improved
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Table 3. Current status of population-based cancer registnies in Japan

Prefecture Prefecture Papulation® Cancer incidence Cancer mortality DOCN (%) DCO (%) IM ratio
number name (number) (number)
1 Hokkaido 5683062 (1265 14634 6.8 138
2 Aomaori 1475728 (734 3068 459 1.70
3 Iwate 1416180 5878 1819 35.7 1.54
4 Mivagi 2365320 11832 5360 14.0 221
6 Yama 1239133 6 3 5810 21.9 1.90
8 Ibaragi 2985670 10419 37.9 1.50
9 Tochigi 2004817 7316 41.3 1.58
Gunma 2024852 6145 61.5 1.29
Chiba 5926349 19406 KL 1.55
Kanagawi 8489932 27598 KER 13
Niigata 2475733 34 20.5 183
Toyama 1 120851 76 237
Ishikawa" 1180977 kY. 47.5
Fukui RIRG44 3723 95
Gifu 2107700 6229 4918 45.2
Aichi T043300 24600 14620 315
Shiga 1342832 5430 2836 26.7
Kyoto 264439] 7108 Hbi2 30.6
: Osaka 8805081 32007 21325 373
31 Tottori 613289 3286 1751 s
33 Okayama 1937571 10338 4912 7.6
34 Hiroshima 2878915 19015 7272 375
35 Yamaguchi 1527964 5977 4420 18.4
i Tokushima 824108 2579 2260 80.8
a7 Kagawa 1029073 1734 2723
38 Ehime 1493092 5694 3912
L] Kouchi R13946 2401 2286
41 Saga B76654 4172 2449
42 Nagasaki 1516523 8926 4264
43 Rumamoto 1 8540055 7790 4855
a6 Kagoshima 1786194 6739 4914
47 Okinawa 1318220 3838 2411 iTh
Average 2488452 9586 5981 392

*Population in 2005 census
"Limited sites only

Fig.2. Prefectures without cancer
registries  and percentages  of
death-cenificate-only (DCO)
cases by prefecture

Prefecture without Cancer Regstry
DCO 0-19%

DO 20-20%

DCO 30-39%

DCO 40-100%

6. Yamagata
15 Nugata
33. Okayama 18, Fukui

4. Miyagi
31, Tottori

35. Yamaguchi
42 Nagasaki

27.0saka
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data for cancer registries are essential for the assessment of
cancer incidence, as cited by the program. To improve the
quality of the data, the Japan Cancer Surveillance Research
Group 1s now taking steps to standardize the procedures for
population-based cancer registries Though the standard-
ization of population-based cancer registries has dramati-
cally improved through the activities of this Research
Group, there are still problems with cancer registries that
must be solved soon. Because legal support is necessary, the
JACR has issued a declaration requesting a legal basis for
reporting to cancer registries through the enactment of a
Cancer Registry Law (tentative name). There are hopes
that this new law, if enacted, will markedly improve the

proportions of DCN and DCO cases, and the incid
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Anxiety and prevalence of psychiatric disorders among
patients awaiting surgery for suspected ovarian cancer
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Abstract

Aim: The goal of the current study was to determine the anxiety level and prevalence of psychiatric disorders
among patients awaiting surgery for ovarian turmnors. Also analyzed were the predictive factors for psychiatric
disorders and changes after surgical diagnosis.

Methods: Patients who underwent surgery for ovarian tumors were examined before and after surgery with
the MINI International Neuropsychiatric Interview, the Spielberger State-Trait Anxiety Inventory (STAI) and
the Mausley Personality Inventory (MPI). Participants diagnosed with cancer were examined a third time after
being given an explanation about whether or not adjuvant chemotherapy was required.

Results: Twenty-seven participants completed the study and were analyzed. Nine (33.3%) of these 27 partici-
pants were diagnosed as having adjustment disorder. There were no differences in the demographic data, STAT
trait arndety score and MPI score between the participants with or without adjustment disorder. At the
pre-surgical interview, the STAI state anxiety score of the participants was high (49.5 + 10.30). After patho-
logical examination of the tumors, it was found that 12 patients had cancer (malignant group) and 15 patients
had a benign tumor (benign group). At pre-surgery, the prevalence of adjustment disorder and the level of
anxiety in the benign group were similar to those in the malignant group. There was a second surge of anxiety
in patients who needed chemotherapy.

Conclusion: The above findings demonstrate that patients with suspected ovarian cancer experience a high
level of anxiety. Physicians should be aware of the risk of adjustment disorder in these patients. Additionally,
ovarian cancer patients need psychological assessment during the course of treatment

Key words: adjustment disorder, anxety, ovarian tumor, pre-surgery, psychiatric disorder.

malignant breast tumor who were subsequently diag-
nosed as having a benign tumor showed the same high
pre-surgical potential for anxiety as patients who were
subsequently diagnosed with breast cancer® Onishi

Introduction

The incidence of psychiatric complications has been
reported to be as high as 47% among patients with

malignant tumors; 32% of these are adjustment disor-
ders and 6% are depression.’ Visser et al.” reported that
the quality of life of newly diagnosed cancer patients
waiting for surgery is seriously impaired compared
with the general population. Patients with suspected

et al.* reported a case of post-traumatic stress disorder
(PTSD) induced by the suspicion of lung cancer.
Across studies focusing on psychiatric distress in
ovarian cancer patients, between 30 and 70% of ovarian
cancer patients reported moderate to severe levels of
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anxiety,*” and one-fifth of patients reported symptoms
suggestive of clinical depression.*” A specific feature of
ovarian tumors is the uncertainty of the pre-operative
diagnosis, Ovarian tumors cannot be definitively dif-
ferentiated as benign or malignant using a combination
of ultrasonography, magnetic resonance imaging (MRI)
and tumor markers for pre-surgical diagnosis. On the
basis of intraoperative findings, surgical treatment
becomes radical for ovarian cancer, but consists of only
salpingo-oophorectomy for benign ovarian tumors.
Thus, most ovarian tumor patients receive an indistinct
explanation about their diagnosis and operation before
their surgical procedure. In our experience, many
ovarian tumor patients express anxiety or fear about
the possibility of ovarian cancer in the interval before
surgery. However, little research has focused on pre-
surgical psychiatric complications and anxiety in
patients with ovarian tumor.

Our objectives were to determine the level of anxiety
and the prevalence of psychiatric disorders caused by
the diagnosis of ovarian tumor in patients awaiting
surgery. Additionally, the predictive factors for psychi-
atric disorders and post-surgical change when the
patients received their diagnosis of cancer or benign
tumor were statistically analyzed.

Methods

The present study was conducted prospectively in the
Department of Obstetrics and Gynecology at Yokohama

City University Hospital. Patients awaiting surgery for
ovarian tumor were recruited to participate in this study.
Inclusion criteria were surgery for ovarian tumor as the
first treatment in which it was not known whether the
tumor was benign or malignant, age from 20 to 80 years,
ability to speak and read Japanese, and willingness to
participate in the study after informed consent We
excluded the following patients: those with psychiatric
complications, those diagnosed with ovarian cancer
with positive cytological findings upon examination of
the ascites, those scheduled for laparoscopic surgery or
emergency surgery, those with poor Eastern Coopera-
tive Oncology Group performance status' (ECOG PS
2 or higher), and those with confirmed pregnancy.
Approval of this study was given by the Research Ethics
Committee of Yokohama City University.

‘The patients received information about the study by
way of an explanatory leaflet when they were sched-
uled for surgery at the outpatient clinic. Participants
who gave written consent were interviewed one day
before the surgery after they were hospitalized (Time 1
[T1)). Seven to 14 days after the first interview, depend-
ing on the patient’s post-surgical condition, the patient
was assessed again (Time 2 [T2]) after she received her
preliminary diagnosis from her physician based on the
intraoperative findings, Patients who were diagnosed
as having cancer were interviewed a third time after
an explanation of their final diagnosis, prognosis, and
necessity of adjuvant chemotherapy or not (Time 3
[T3)) (Fig. 1).

tumoar paticats who were -4
m-&mﬂﬂw o
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nwm
L, e e Figure 1 Flowchart of the present
| study. T1, first interview (pre-
Fiqﬂm*?dmmdnndm surgery); T2, second interview
of adjuvant chemotherapy or not (post-surgery after confirmation
1 of_me?rdlmhurydlmods};'l‘a
third interview (after the expla-
T3. Interview and psychological nation about the prognosis and
cxamination aficr explanation necessity of adjuvant chemo-
therapy or not).
L © 2008 The Authors
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All interviews were conducted in a private room by
one researcher (A. S., a Japanese female gynecologist
with psychiatric training). The first (T1) interview con-
sisted of a semi-structured questionnaire, a structured
interview to confirm whether the patient had any psy-
chiatric disorders, ‘and psychological examinations.
The semi-structured questionnaire in the T1 interview
focused on demographic data, such as past history,
medical complications, marital status, perinatal history,
familial history, education level, and employment
status, in addition to data about the present condition,
such as primary symptoms and emotional state at the
time of the interviews. The second (T2) and third (T3)
interviews focused on the same points as the T1 inter-
view, except that they did not include demographic
questions. Physiological data concerning the illness
were collected from patients’ medical records.

The structured interview in the T1, T2 and T3 inter-
views consisted of the MINI International Neuro-
psychiatric Interview, Japanese version 5.0.0 2003
(MINL), to detect psychiatric disorders based on
DSM-IV. To detect for adjustment disorder, we added
four questions to the M.LN.L that were reported by
Passik ef al.”? The abovementioned authors verified the
validity of the MALN.L. with modifications for adjust-
ment disorder as a way for medical staff other than
psychiatrists to detect for psychiatric disorders includ-
ing adjustment disorder.”

The psychological examination consisted of two self-
reported questionnaires to assess the participants’ psy-
chological status. One of them was the Spielberger
State-Trait Ardety Inventory (STAI),” Japanese ver-
sion,* which is a well-known 40-item instrument mea-
suring both transient and enduring levels of anxiety.
The cut-off score for state anxiety on the STAI of 42 was
adopted based on the study that examined the validity
of the STAI in Japanese women.! Also used was the
Mausley Personality Inventory (MPI),* Japanese ver-
sion.* The MP1 is a personality inventory with 80 items
developed by Eysenck,” and the reliability and validity
of the Japanese version have been confirmed in Japa-
nese people.’ The MPI consists of 24 items measuring
extroversion tendency (E scale), 24 items measuring
neurotic tendency (N scale), 20 items measuring social
desirability (lie; L scale), and 12 other items. The par-
ticipants filled out these two questionnaires by them-
selves after the interviews in the same private room.

To clarify the relationship between the participants’
anxiety and pre-surgical explanation, the participants’
attending physicians were asked if they had explained
to the patient before the surgery whether the probabil-
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ity of cancer was high, moderate or low. In our depart-
ment, the physicians’ explanation to ovarian tumor
patients is generally based on a protocol for ovarian
tumors where it is not known whether the tumor is
benign or malignant They explain that ovarian tumors
cannot be definitively differentiated as benign or
malignant before surgery. In addition, they tell the
patient whether the probability of cancer is high, mod-
erate or low based on the clinical examination.

We analyzed the data from two viewpoints. First, we
analyzed whether the prevalence of psychiatric disor-
ders depended on the ovarian tumor diagnosis and the
level of anxiety in the preoperative interview (T1). We
also analyzed the predictive factors for psychiatric dis-
orders, including age, marital status, hope to preserve
fertility, complications, history of surgery, educational
level, employment status, familial history of cancer,
primary symptoms of this illness, performance status
at T1, serum tumor marker levels, and diameter of the
tumor. Second, the participants were divided into the
following two groups: the malignant group which con-
sisted of patients who were subsequently diagnosed as
having ovarian cancer, and the benign group, which
consisted of patients who were subsequently diag-
nosed as having a benign tumor. We compared the
rates of pre- and post-operative psychiatric disorder
and arcdety level. Additionally, the malignant group
was divided into the group of patients who were rec-
ommended to undergo chemotherapy and the group
of patients who were recommended to undergo
follow-up without chemotherapy, and we compared
the anxiety level at T3.

Student’s {-test was used to assess group differences
in continuous variables; in cases of abnormal distribu-
tion, the Wilcoxon rank sum test was used. y* test was
used to assess group differences in categorical vari-
ables; in the case of small sample sizes, Fisher's exact
test was used. All analyses were performed using SPS5
version 11.0 for Windows (Chicago, IL, USA).

Results

Participants

Among the 151 patients who underwent surgery as the
primary treatment for ovarian tumor between June
2005 and February 2007, 77 were excluded because of
the exclusion criteria described in the Methods section
above. Thirty-seven of the remaining 74 cases were
informed of this study, and all except one patient con-
sented to participate. However, two patients did not
undergo the first interview because of emergency
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Table 1 Prevalence of psychiatric disorder and State-
Trait Anxety Inventory stale aruety scores at
pre-surgery

Prevalence of psychiatric disorder (n=27)

Adjustment disorder 33.3% (9 cases)

Non-adjustment disordert 66.7% (18 cases)

STAI state arudety score 495 + 1030
(mean = SD) (n=27)

Over cut-off paint (=42) 77.8% (21 cases)

Under cut-off point (42<) 22.2% (6 cases)

+Diagnosed as having no psychistric disorder.

surgery or worsening of general condition (ECOG PS
2). Seven other patients did not complete the inter-
views for the following reasons: being diagnosed as
having no gynecological cancer (four cases), not filling
out the psychological questionnaires (one case), and
being diagnosed previously with panic disorder (two
cases). Therefore, 27 patients were processed and
analyzed.

Prevalence of psychiatric disorders and anxiety
among pre-surgical ovarian tumor patients

Nine (33.3%) of these 27 participants were diagnosed as
having adjustment disorder by the M.LN.L with modi-
fications. There was no other diagnosis of psychiatric
disorders among the participants in this study
(Table 1). The mean STAI state anxiety score of the 27
patients was higher than the average score among Japa-
nese women in the general population (49.5 = 10.30 vs
36.6 = 9.06), with 21 participants (77.8%) having a score
over the cut-off point (Table 1). Twenty-two partici-
pants (81.5%) reported feeling anxiety prior to the
surgery because of the following reasons: possibility of
cancer (20 cases); possible complications of surgery (11
cases); change in the patient’s life after surgery (eight
cases); concern for her family (three cases); preopera-
tive physical symptoms such as pain due to the ovarian
tumor (two cases); and concern for their job (two
cases). The demographic data and physical symptoms
in the adjustment disorder group (n=9) were com-
pared with those in the non-adjustment disorder group
(n=18) (Table 2). There were no significant differences
in the demographic and medical characteristics
between the two groups. Neither the STAI trait anxiety
score nor the MPI score was related to the presence of
psychiatric disorder. The STAI state anxiety score was
significantly higher in the adjustment disorder group
than in the non-adjustment disorder group (56.9 = 7.72
vs 45.9 * 9.55; P=0.006) (Table 3). The proportions of
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patients to whom the physicians stated that the patient
had a low, moderate or high probability of having
ovarian cancer did not significantly differ between the

two groups.

Post-surgical alteration in the malignant and
benign groups

Among the 27 participants, 12 participants were diag-
nosed with gynecological cancer (including one
participant with endometrial cancer with ovarian
metastasis) and 15 participants were diagnosed with
benign ovarian or para-ovarian cysts. The demographic
data of the malignant and benign groups were similar
(data not shown). The majority of participants (11/12
cases) in the malignant group had primary symptoms
of ovarian tumor, in contrast to seven of the 15 patients
in the benign group (P =0.047). As to the explanation
before surgery, the physician described the probability
of cancer as moderate or high to all participants in the
malignant group; in contrast, the physician described
the risk of cancer as low to six of the 15 patients in the
benign group (Table 4). In the malignant group and
benign group, the prevalence of adjustment disorder at
T1 was 50.0% (6/12) and 20.0% (3/15), respectively
(P =0.199; Fig. 2). Post-operatively (T2), the prevalence
of adjustment disorder changed to 41.7 and 6.7%,
respectively (P =0.083). One notable finding was that
four of the six participants who had been diagnosed
with adjustment disorder in the malignant group
before surgery recovered from the adjustment disorder
when they received their diagnosis (T2). Three patients
in the malignant group were newly diagnosed as
having adjustment disorder post-surgery (T2). The
malignant group was more prone than the benign
group to suffer from adjustment disorder both before
and after surgery, although no significant difference
was detected between the two groups.

The STAI trait anxiety score and the scores on the
three scales of MPI were analyzed as a percentage of
the respective score at T1. The STAI trait anxiety score
of the malignant group did not change from T1 to T3;
however, in the benign group the score decreased sig-
nificantly (P = 0.003) at T2 (Fig. 3a). The scores on the
three scales of the MPI did not significantly change
during the study in each group (Fig. 3b). The STAI state
anxiety score at T1 was 50.1 * 10.72and 49.1 * 10.31in
the malignant and benign groups, respectively (Fig. 4).
However, the mean score of the benign group at T1 was
unexpectedly high and was above the cut-off point. The
mean STAI state anxiety score of the malignant group
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Table 2 Demographic and medical characteristics of the adjustment disorder
and non-adjustment disorder groups

Adjustment disorder Non-adjustment

group (n=9) disorder group
(n=18)

Age (mean = 5D, years) 501 = 15.7 510 = 15.3
Living with husband 7 (77.8%) 13 (72.2%)
Hope for fertility 2(22.2%) 4(222%)

icati 5 (55.6%) 9 (50.0%)
Past history of surgery 4 (44.4%) 7 (38.9%)
Education beyond high school 4 (44.4%) 10 (55.5%)
Employment 6 (66.6%) 13 (72.2%)
Familial history of cancer 6 (66.7%) 10 (55.5%)
Physical symptoms at first visit 6 (66.7%) 11 (61.1%)
Performance status 0 7 (77.8%) 15 (83.3%)
Performance status 1 2 (22.2%) 3 (16.7%)
Mean diameter of ovarian tumor B5=39em 91 =35am
Rising levels of tumor markers 4 (444%) 13 (72.2%)
mewmhwdmmmwm

disorder and non-adj Brouf

Table 3 State-Trait Anxiety Inventory/Mausley Personality Inventory (STAI/
MPI) results and explanation in the adjustment disorder and non-adjustment
disorder groups at pre-surgery (Time 1)

Adjustment disorder ~ Non-adjustment disorder

group (n=9) group (n=18)
STAI trait arudety score 38.6 = 642 36.6 =557
STAI state arodety scoret 569 = 7.72 459 =955
MPI extroversion scale B1x699 284102
MPI neuroticism scale 113 + 6.08 6.7 = 654
MPI lie scale 16.7 = 480 188 + 6.04
Probability of cancert 9 (100%) 12 (66.7%)

(moderate or high)

+The STAI state anxdety score in the adjustment disorder group was significantly higher than
mthamudjmmxd:wdam[P:ﬂﬂOﬁ),tdngmdpmbnhmrydmm
tioned by physicians in the preop T bility of cancer to the
patient.

Table 4 State-Trait Arodety Inventory (STAI) state arvdety scores and explanation
in the malignant and benign groups at pre-surgery (Time 1)

Malignant group  Benign group
(n=12) (n=15)
STAI state arodety score 5011072 491 + 1031
Probability of cancert (moderate or high) 12 (100.0%) 9 (60.0%)
+Degree of probability of cancer mentioned by physicians in the preoperative explanation of

the probability of cancer.

remained above the cut-off point at T2 (432 + 11.37).  cancer after the cancer diagnosis was clarified. At T3,
However, the score significantly decreased at T3  the mean score of the seven participants who were
(P=0.044) because some participants reported that  recommended to undergo chemotherapy was high
they felt that they were free from cancer as a result of ~ (50.2 * 11.43) because they had received the explana-
the surgery, or they were prepared to fight against  tion about adjuvant chemotherapy and the risk of
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Figure 2 Prevalence of adjustment disorder in the malig-
nant and benign groups at times T1, T2 and T3. The
prevalence of adjustment disorder in the malignant
group tended to be higher than that in the benign
group at T2.
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Figure 3 (a) Transitions in the STAI trait anxiety score in
the malignant and benign groups during the study. In
the malignant group (n=12), the STAI trait anxiety
score did not significantly change from T1 to T3.
However, in the benign group (n=15), the score
decreased at T2. Scores are expressed as a percentage of
the respective score at T1. (b) Transitions in three scales
of the Mausley Personality Inventory (MFI) in the

t and benign groups during the study. The
scores of the three scales of the MPI did not change
during the study in either group. Scores are expressed
as a percentage of the respective score at T1. (Malignant
group n = 12; benign group n=15).

recurrence. In contrast, the mean level of anxiety in
the five participants who were not recommended
to undergo chemotherapy in the malignant group
decreased slightly (38.8 + 14.27) because the status of
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Figure 4 Transitions of the STAl state anxiety score of the
malignant and benign groups during the study. *In
the malignant group, the STAI state arudiety score at T2
was significantly lower than that at T1, although it
remained above the cut-off point (432 =11.37;
P =0.043). **In the benign group, the STAI state anxiety
score decreased immediately after the patients were
told that their tumors were benign (P = 0.000007), ***At
pre-surgery (T1), the STAI state anxiety score of the
benign group did not significantly differ from that of
the malignant group. However, at post-surgery (12),
the STAI state anxiety score of the benign group
became significantly lower than that of the malignant
group (P =0.005).

cancer was not as bad as they had expected. After the
surgery, the STAI state anxiety score of the benign
group decreased immediately (T2, 31.7 £532;
P =0.000007) and fell below the cut-off point At T2, the
STALI state anxdety score of the benign group was sig-
nificantly lower than that of the malignant group
(P = 0.005).

Discussion

Anxiety and psychological distress among ovarian
cancer patients have been reported in several studies,
but little research into the prevalence of psychiatric
disorders diagnosed by DSM-IV" has been carried out
among pre-surgical ovarian tumor patients. In the
present study, adjustment disorder was diagnosed in
one-third (9/27) of suspected ovarian cancer patients
waiting for primary surgery. This prevalence is similar
to the rate of adjustment disorder among

cancer patients (32%) reported by Derogatis etal.!
Before the surgery (T1), the STAI state anxiety score of
the 27 participants was high (49.5 * 10.30). One of the
influential factors that increased the level of anxiety
was the fear of surgery. In addition, the possibility of
ovarian cancer might affect the pre-surgical anxiety.
Lalinec-Michaud and Engelsmann® examined 102
women undergoing hysterectomy for reasons other
than cancer, and their mean pre-operative STAI state

© 2008 The Authors

Journal compilation © 2008 Japan Society of Obstetrics and Gynecology



ariety score was 41.6. Kindler ef al."* examined 734
patients one day before surgery, and their mean score
was 39.0. Iwata ef al.® examined 51 women just before
surgery for varicose veins with local anesthesia, and
their mean score was 45.6. In the present study, many
participants (21/27 cases) reported that one of the
causes of pre-surgical anxiety was the possibility of
cancer. The STAI state anxiety score in this study was
higher than in previous reports, indicating that fear of
the possibility of ovarian cancer worsens pre-surgical
anxiety.

The following specific risk factors related to psy-
chological distress in ovarian cancer patients have
been reported: young age,* progression of carcinoma,
recurrence of tumor, short time from cancer diagnosis,”’
poor social history of physical disease and
psychiatric disorders.” We assessed predictive factors,
such as demographic data and the patients’ character,
but these did not predict adjustment disorder. The
STAT trait anxiety score and MPI-N scale tended to be
higher in the adjustment disorder group than the non-
adjustment disorder group; however, these differences
were not statistically significant Although these results
were in part due to the sample size, adjustment disor-
der might be difficult to predict by demographic
factors or the participants’ character, as has been pre-
viously reported. Further research is needed to eludi-
date the predictive factors for adjustment disorder. The
probability of cancer mentioned in the pre-surgical
explanation did not impact on the prevalence of adjust-
ment disorder. Donovan et al.® reported that patient-
provider communication affected symptom control in
ovarian cancer patients. Although it cannot be denied
that each patient-gynecologist relationship affects the
patients’ anxiety, the patient-gynecologist relationship
in the current study was not evaluated by quantitative
analysis. However, the attending physicians carefully
explained to the participants based on the protocol
before surgery, and most participants commented in
the interviews on the kindness of their attending phy-
sicians. Both specific information about their disease
and emotional support were reported to be necessary
to reduce patients’ psychological distress for cancer
patients 2® including ovarian*® and cervical**
cancer patients. Mishel® reported that uncertainty
about their condition affects the patients’ anxiety. In
pre-surgical counseling of ovarian tumor patients, the
explanation included uncertainty and vagueness about
the cancer, because it is not possible to clearly deter-
mine whether or not the tumor is malignant. Patients’
anxiety may be amplified more by this uncertainty

© 2008 The Authors
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than by the level of severity mentioned in the explana-
tion of the probability of cancer before surgery for
ovarian tumors. In the current study, it is notable that
two-thirds of the participants recovered from adjust-
ment disorder when they received their cancer diagno-
sis after surgery.

In the present study, the prevalence of adjustment
disorder prior to the surgery among the patients who
were finally diagnosed as having a benign tumor was
similar to that among the malignant group. The partici-
pants reported that the possibility of cancer made them
anxious; therefore, the adjustment disorder developed
due to anxiety or fear of the possibility of cancer.
McGovern et al.* described that patients who received
false-positive results on the cancer screening test had
emotional and health distress and felt a lower quality of
life. In addition, many participants reported that they
were shocked when they first heard that they had an
ovarian tumor in the outpatient clinic. Patients who are
found to have an ovarian tumor might have a high level
of anxiety more than one day before the surgery. We
must attend to the psychological distress of patients
from the time of detecHon of ovarian tumors.

The mean STAI state anxiety score after surgery in
the malignant group was higher than that in the benign
group. In the benign group, the mean STAI state
andety score decreased immediately after the patients
learned that their tumor was benign. The majority of
patients who were finally found to have ovarian cancer
were diagnosed as having adjustment disorder (9/12
cases). The period of this study extended from shortly
before surgery to just after surgery and before adjuvant
chemotherapy was started. However, cancer patients
were reported to be at risk for developing severe psy-
chiatric disorders, such as depression™™ or PTSD*
during or after their treatment. In the present study,
patients who were diagnosed with ovarian cancer
received an explanation about their cancer diagnosis,
the necessity of chemotherapy and the risk of recur-
rence. Therefore, the object of their anxiety changed
with the progression of the cancer. The ovarian cancer
patients continued to feel anxiety throughout their
lives, espedially those patients who received adjuvant
chemotherapy. We previously reported two ovarian
cancer patients who developed PTSD after being diag-
nosed with ovarian cancer™ It may seem that this
adjustment disorder is not as severe as other psychiat-
ric disorders, such as depression and PTSD, but
Cuijpers and Smit® reported that sub-threshold
depression (patients with clinically relevant depressive
symptoms, without meeting the criteria for a full-
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blown major depressive disorder) is a risk factor for
major depressive disorders. Therefore, patients who
are diagnosed with adjustment disorder, especially
those who are confirmed to have ovarian cancer, must
be followed up intensively with regard to the progres-
sion of their psychological distress or psychiatric
symptoms.

In this study, we showed that ovarian tumor patients
awaiting surgery have a high level of anxiety. It is
important to provide patients with pre-surgical infor-
mation about their ovarian tumor, but we must delib-
erate on how to inform patients of the probability of
ovarian cancer. However, in the present study, mea-
surement of the severity of pre-surgical explanation
was based on the attending physicians’ report, and the
quality or quantity of explanation may have been dif-
ferent for each physician; therefore, additional research
is required to replicate this effort with objective mea-
surement of the physicians’ explanation.

In conclusion, we should consider and carefully
monitor the psychiatric condition of patients during
treatment of ovarian tumors, even in patients with
benign disease. In ovarian cancer patients, especially
those with adjustment disorder, long-term psychologi-
cal follow-up is crucial.
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REDUCTION OF PROSTATE MOTION BY REMOVAL OF GAS
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: To evaluate the prostate and seminal vesicle motion in patients during both simulation and radiotherapy

gas

Methods and Materials: A total of 34 patients were treated in a whole pelvic radiotherapy (WPRT) arm and
7 patients in a non-WPRT arm. Of the 76 patients, 42 (26 in the non-WPRT arm and 16 in the WPRT arm)
were instructed to insert their index finger and wash their rectums to evacuate their rectal gas. In addition to
MMWMWMMNWWWMMWﬂm
RT. The organs were outlined on each computed tomography image. Changes in the position of the prostate
and seminal vesicles were analyzed using the center of mass (COM) coordinate system. The time trend, overall
variations,

patients and in the WPRT arm. The vector of the prostate and seminal
mﬁmmWWhhmmmmmﬂmmmmﬁﬁmm
of the prostate displacement vector was reduced by 2.3 mm in the non-WPRT arm and 2.9 mm in the WPRT
arm. The 95% confidence limit of the seminal vesicle displacement vector was reduced by 03 mm in the
non-WPRT arm and 4.4 mm in the WPRT arm.

Conclusions: Using rectal gas removal, the cross-sectional area could be decreased, resulting in reduced motion
and margins for the prostate and seminal vesicles. This is especially important for WPRT patients who require

RT to the prostate, seminal vesicles, and pelvic lymph nodes. © 2008 Elsevier Inc

Prostate cancer, Rectum, Motion, Whole pelvic radiotherapy, Average cross-sectional area.

INTRODUCTION

Image-guided radiotherapy (RT) has been increasingly used
to aid in precise dose delivery to the target while reducing
margins. These image-guidance methods for prostate locali-
zation include daily abdominal ultrasonography (1, 2),
cone-beam computed tomography (CT) (3), fiducial markers
(4, 5), and the rectal balloon (6). Radiopaque marker implants
require invasive procedures. In addition, the markers can
migrate and are implanted only in the prostate gland and not
in the seminal vesicles. The images obtained by manual delin-
eation of contours from cone-beam CT and interactive align-
ment by ultrasonography still contain uncertainty and are
time-consuming. At present, these methods are not available
in many RT facilities and require additional investigation.
Concemn also exists about the motion of more than one
organ. The Radiation Therapy Oncology Group 94-13 trial

results demonstrated that total androgen suppression and
whole pelvic RT (WPRT) followed by a prostate boost
yielded better progression-free survival compared with total
androgen suppression and RT to the prostate and seminal
vesicles in patients with an estimated risk of pelvic lymph
node (PLN) involvement of >15% (7, 8). To date, no data
have been available about the motion of PLN, If the PLNs
do not move relative to the prostate, either the PLN or pros-
tate movement cannot be corrected by image-guided RT in
patients undergoing WPRT.

Laxatives and enemas have been used to minimize rectal
filling, variations in rectal volume, and motion of the prostate
(9-11). Because many patients with WPRT present with
diarrhea, it is not practical to use laxatives and enemas with
these patients, We asked patients to evacuate their rectal
gas by inserting their index finger and washing the recrum
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of this study was to

uate the prostate and seminal ves
during both simulation and RT by rectal gas removal. We
investigated patients in two treatment arms: non-WPRT

and WPRT.

¢ motion in patients

METHODS AND MATERIALS

Patients and treatment protocol

We investigated 76 prostate cancer patients treated with definitive
RT between December 2004 and November 2006 at Yokohama City
University Hospital.

The patients with an estimated risk of PLN involvement of >15%
were treated with WPRT. The 34 patients in the WPRT arm were
treated with 45 Gy to the PLNs using four-field three-dimensional
conformal RT and then a boost to 77 Gy in the prostate and proximal
seminal vesicles using intensity-modulated RT. The 42 patients in
the non-WPRT arm received a prescribe dose of 50 Gy to the pros-
tate and seminal vesicles and then a boost 1o 78 Gy to the prostate
and proximal seminal vesicles using intensity-modulated RT. For
the WPRT ficld, the vessels plus a 1.5-cm margin were used to
define the common, extemal, and intemal ilisc nodal regions to
the level of the L5-51 interspace. To boost the prostate and proximal
seminal vesicles, a 0.8-cm margin in the posterior direction and
1.0-cm margin in the other directions were used to define the plan-
ning target volume (PTV). All but 6 patients in the non-WPRT arm
underwent neoadjuvant and concurrent hormonal therspy. The
neoadjuvant hormonal therapy was started >3 months before RT.

Rectal gas removal

All patients were asked to urinate and defecate before treatment
planning and each daily RT session. Special instructions were given
to 42 patients (26 patients in the non-WPRT arm and 16 patients in
the WPRT arm) to evacuate their rectal gas (Fig. 1). They were
instructed to wear disposal gloves and smear olive oil on their index
finger (Fig. 2a), They then inserted the index finger into the anus to
widen the rectal canal and evacuate any rectal gas. The rectum was
also washed with a cleansing jet of water to evacuate the rectal gas
by a washlet (Toto USA, Morrow, GA) bidet-style toilet (Fig. 2b).
These procedures were performed before CT and RT.

CT scans
All patients underwent CT in the supine position in an individu-
alized commercialized thermoplastic cast from the abdomen 1o the

Fig. . Two transverse computed tomography scan slices taken on
same day before gas removal (above) and after gas removal (below),
demonstrating example of prostate movement resulting from
extreme distension of unstable rectal gas. Prostate was displaced
1.2 em posteriorly after gas removal.

thigh, with immobilization of the calf and ankles using Styrofoam
to prevent rotation. In addition to the planning CT scan, three addi-
tional CT scans were obtained in the third week, the fifth week
(before boost), and in the seventh week of the treatment course,
These three scans (CT2-4), referred to as the treatment scans,
were assumed to be representative of the patient’s position during
the treatment course. The repeat CT scans were made within 10

Fig. 2. (a) Rectal gas removal was achieved by inserting patient’s index finger into anus to widen rectal canal. Patients
wore disposal gloves, and olive oil was smeared on index finger. (b) Rectum was washed with cleansing jet of water using

bidet-style toilet.
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minutes after treatment delivery. The planning CT scan and CT
scans during the freatment course were performed between 2 and
4 pu, and RT was usually delivered at the same time. A Toshiba
multislice CT scanner was used, and the images were taken with
a 3-mm-thick slice from the top of the fifth lumbar vertebra to
5 cm under the ischial tuberosities. No pati ded to underg
repeat CT scanning because of a large rectal volume.

Organ motion
The CT datz were ferred to a ¢ ially ilable treat-
muuplmmlym(uX:oCMS Sl.l..oul.s.MO)Theprwu

Bladd,

were ¢ d on all CT
mtwmhpmmtbyiobmu&t’) To outline the soft-tissue
volumes consistently and correctly, in particular at the apex of the
prostate, base of the prostate, and proximal seminal vesicles, we
compared magnetic resonance imaging scans obtained with the
individualized thermoplastic casts 15 min after the planning CT
scan. The superior and inferior margins of the rectum were defined
o be 1.5 cm above and 1.5 cm below the prostate volume. The
average cross-sectional area (CSA), the rectal volume divided by
the rectal length, was also calculated (12). The bladder was defined
as the whole volume, including the cavity.

The treatment CT scans of each patient were matched with the
planning CT scan by aligning the bony anatomy of the pelvic
ning. Therefore, any sefup error was assumed to have been removed.
The center of mass (COM) was determined in the X (left-right),
Y (supervinferior), and Z (anteroposterior) coordinate systsm.
Changes in the position of the prostate and seminal vesicles were
analyzed using changes in the COM coardinates system separately.
For statistical comparison, the deviation in three directions from the
initial treatment planning CT scan was also convered to a single
vector (yAX® + AY? + AZ?). The magnitude of this vector was
used to describe the distance of the prostate and seminal vesicle
COM displacement from the initial treatment planning CT scan. Be-
cause a large number of parameters make the analysis unnecessarily
complicated and difficult 1o understand, we chose the COM in our
model, The overall mean deviation M was the average value for
all fractions and all p The ovemll standard deviation was
the standard deviation (SD) value for all fractions and all patients,
The random variation (o) was defined as the SD of the day-to-day
organ motion, averaged for all patients in the group, The systematic
variations (X) was defined as the SD of the distribution of average
organ deviations per patient in the group of patients (10).

Statistical analysis

The influence of rectal gas removal in the RT course was calcu-
Int=d using a repeated measures analysis of variance (ANOVA)
test. In addition to ANOVA, the overdll vector with and without rec-
tal gas removal was compared using the 7 test. The p values given for
the overall variations, systematic ions, and random variations
were the results of F tests comparing the deviations with and without
rectal gas removal. Factors with a difference at the p =0.05 level were
considered significant. The statistics were analyzed using Statistical
Package for Social Sciences, version 11.0 (SPSS, Chicago. IL).

RESULTS

The influence of rectal removal in the RT course was
calculated using a repeated measures ANOVA test. The pros-
tate vector (mean % SD, 4.4 + 2.6), seminal vesicle vector
(mean, 5.9 + 3.1 mm), rectal volume (mean, 37.8 = 12.6
em?, CSA (mean, 6.1 + 2.1 em?), rectal volume changes
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(mean, 0.3 + 13.2 em’), bladder volume (mean, 97.8 +
524 r:m3]. and bladder volume changes (mean, —18.4 %
62.6 cm”) were analyzed in all patients in the non-WPRT
and WPRT arms. The effectiveness of rectal gas removal
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Fig. 3. Cross-sectional area (CSA) (mean 4 standard deviation)
before and during radiotherapy. Gas removal patients were
compared with non-gas removal patients. (z) All patients.
{b) Non-whole pelvic radiotherapy arm. (¢) Whole pelvis radiother-
apy arm. CT = computed tomography.
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was not significant in 1erms of rectal volume, rectal volume
changes, bladder volume, or bladder volume changes in all
patients or stratified by the non-WPRT arm and WPRT arm.

The results of the CSA with or without gas removal are
displayed in Fig. 3. No time trend was found with ANOVA.
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Fig. 4. Prostate vector (mean + standard deviation) demonstrating
center of mass displacement from initial treatment planning computed
tomography. (a) All patients. (b) Non-whole pelvic radiotherapy arm.
(c) Whole pelvis radiotherapy arm. CT = computed tomography,
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The CSA in the rectal gas removal patients was significantly
smaller in all patients (p = 0.012) and in the WPRT arm
(p = 0.007), but not in the non-WPRT arm (p = 0.2) by AN-
OVA (Fig. 3). The CSA on the planning CT scan was <9 cm®
in all 42 patients who performed gas removal. During RT, the
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Fig. 5. Seminal vesicle vector (mean + standard deviation) demon-
strating center of mass di t from initial treatment planning

computed tomography scan. (a) All patients, (b) Non-whole pelvic
radiotherapy arm. (c) Whole pelvis radiotherapy arm. CT = com-
puted tomography.
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CSA was <9 em? in all 16 patients with gas removal in the
WPRT arm. The mean =+ SD and range of CSA in all patients
and all CT scans before and during RT was 6.6 + 2.2 cm” and
3.3-13.2 cm® without gas removal and 5.7 + 1.9 cm?® and
3.0-17.3 cm® with gas removal, respectively. The mean +
SD and range of CSA in the non-WPRT arm before and
during RT was 6.6 = 2.5 cm? and 3.3-13.2 em® without
gas removal and 5.8 £ 2.2 cm® and 3.0 to 17.3 cm® with
gas removal, respectively. The mean * SD and range of
CSA in the WPRT arm was 6.6 + 1.8 cm® and 3.8-13.2
cm? without gas removal and 5.4 + 1.3 cm® and 3.2-8.8
em? with gas removal, respectively.

The results of the prostate vector and seminal vesicle
vector with or without gas removal are displayed in Figs. 4
and 5. No time trend was found by ANOVA. For prostate dis-
placement, the vector with the rectal gas removal group was
not significantly smaller in the non-WPRT am (p=0.117) or
WPRT arm (p = 0.097), but was significantly smaller in all
patients (p = 0.026) by ANOVA (Fig. 4). For seminal vesicle
displacement, the vector for the rectal gas removal group was
not significantly smaller in the non-WPRT arm (p=0.115) or
WPRT arm (p = 0.153), but was significantly smaller in all
patients (p = 0.04) by ANOVA (Fig. 5). The vectors for the
prostate and seminal vesicle displacement from the planning
CT scan in all patients and all CT scans are shown in Table 1.
The maximal, 90%, and 95% confidence limits of the prostate
and seminal vesicle displacement vector in the rectal gas
removal group were smaller than in the non-gas removal
group (Table 1). The 95% confidence limit of the prostate dis-
placement vector was reduced by 2.5 mm in all patients and
2.3 mm in the non-WPRT arm and 2.9 mm in the WPRT am
with rectal gas removal. The 95% confidence limit of the
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seminal vesicle displacement vector was reduced by 1.1
mm in all patients and 0.3 mm in the non-WPRT arm and
4.4 mm in the WPRT arm with rectal gas removal.

The motion distribution for the COM of the prostate and
seminal vesicles from the planning CT scan for all patients
and all scans in different groups (with and without rectal
gas removal and in the non-WPRT and WPRT amms) is
represented in Figs. 6 and 7, with its projection on two planes
(Y and Z). The prostate motion occurred mainly along these
two principal axes. The results depicted in Figs. 6 and 7 and
the X direction are summarized in Tables 2 and 3. The mean
displacements of the prostate and seminal vesicles were very
close to 0 in the X, Y, and Z directions. The statistical signif-
icance of the overall SD for the COM of the prostate by rectal
gas removal was noted in the X and Z directions (p = 0.028
and p = 0,016, respectively) in all patients and in the Z direc-
tion (p = 0.047) in the WPRT arm (Table 2). The 95%
confidence limit displacements of the prostate COM (CLP)
in the rectal gas removal group was smaller than in
non—gas removal group in all directions. The 95% CLP
was reduced by 0.8 mm in the X direction, 0.5 mm in the
Y direction, and 2.8 mm in the Z direction for the non-
WPRT arm with rectal gas removal. For the WPRT arm,
the 95% CLP was reduced by 0.6 mm in the X direction,
3.5 mm in the Y direction, and 2.1 mm in the Z direction.
In these groups, the overall SD and 90% and 95% CLP
were smallest in the Y and Z directions for patients with rectal
gas removal in the WPRT arm.

Statistical significance in the overall SD for the COM of
the seminal vesicles by rectal gas removal was noted in the
X (p = 0.035) and Z (p = 0.002) directions for all patients
and in the X (p = 0.035) and Z (p = 0.032) directions for

Table 1. Vector for prostate and seminal vesicle displacement for all fractions and all patients

Patients (n) M (mm) SD{(mm) p

Minimum (mm) Maximum (mm) 90% CLV (mm) 95% CLV (mm)

Prostate

All patients
No gas removal 102 49 29 0.004
Gas removal 126 39 23

No WPRT
No gas remaoval 48 5.1 3.1 0.041
Gas removal 78 4.1 24

WPRT
No gas removal 54 48 2.7 0.023
Gas removal 48 7 21

Seminal vesicles

All patients
No gas removal 102 6.4 i3 0.022
Gas removal 126 55 29

No WPRT
No gas removal 48 7.1 al 0.05
Gas removal 78 59 32

WFPRT
No gas removal 54 58 34 0.05
Gas removal 48 47 22

0.6 15.1 9.4 10.8
0.4 13.1 = 8.3
1.2 15.1 10.4 10.8
04 13.1 8.1 8.5
0.6 123 85 10.4
0.6 9.1 6.7 7.5
0.7 17.3 10.2 12.5
0.6 16.0 9.3 1.4
1.9 17.3 1.4 12.4
0.6 16.0 11.2 12.1
0.7 16.8 10.2 133
1 112 7.7 9.1

Abbreviations: M = mean value for all fractions and all patients; SD = standard deviation for all fractions and all patients; CLV = confidence

limit of vector; WPRT = whale pelvic radiotherapy.

p Values given for SD are results of f tests comparing deviations with and without gas removal.



