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Trends in Radiation Therapy Facilities-1986 to 1991
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The Korean Society of Therapeutic Radiology has periodically conducted a
national survey on the status of radiation therapy facilities in Korea. This paper
summarizes survey data on the status of radiation therapy facilities, manpow-
er, megavoltage equipments, patient load, types of procedures performed and
charaterisrics of the patients treated.
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INTRODUCTION

Two series of national surveys were performed in June,
1987 and August, 1992 for the patterns of the prac-
tice of radiation thereapy in Korea to establish a cur-
rent list of all facilities in which megavoltage radiation
therapy is practiced and to prepre adequate structures
for the performance of quality care. The survey list con-
tained basic informations about each facility, includ-
ing the number of facilities, the number of new patients
treated per year, the type of treatment equipment
available at the facility, the number of radiation oncol-
ogists practicing at the facility, other personnel includ-
ing radiation physicists and related personnels. -
The summary results from the surveys are useful in
two aspects: Fist, the result provides a current inven-
tory of the resources, both manpower and megavol-
tage equipment. Data reveal the growing pattern of
the facilities, proportion of megavoltage equipment and
quality of patient’s treatment between 1986 and 1991.
Second, based on these data, we evaluate whether
the number of radiation oncologists today matched
the nation’s need and estimate the projected need.
mate the projected need.

For these reasons, national surveys will be conduct-
ed periodically by the Korean Society of Therapeutic
Radiology to provide an update report.
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METHODS AND MATERIALS

The survey list contained questionaire regarding the
personnel, patient load, type of treatment equipment
and other summary information. The first survey was
performed in June 1987. The facilities were request-
ed to provide information between January 1, 1986
and December 31, 1986. The second survey was per-
formed in the same way in August, 1992 for the same
information between January 1, 1991 and December
31, 1991.

The survey forms were mailed to each facility with
a request that a completed questionaire be returned
within one month of receipt. As the survey replies were
returned, data were inputted into a computer. If other
inconsistencies were found, those problems were
solved by telephone contact. The survey lists were sent
to 24 facilities in the first survey and 37 facilities in the
second survey.

RESULTS

Number of facilities

The number of radiation therapy facilites with
megavoltage equipments is shown in Table 1. The
number of radiation therapy facilities had increased
dramatically from the 1970's to the 1980’s. The total
number of facilities with megavoltage equipments in-
creased by about 50% from the 1987 survey to the
1991 survey. By January, 1992, the total number of
facilties is 37. Of these, 43% (16/37) of facilities are lo-
cated in Seoul, but this figure was reduced from'54%
(13/24) in the 1987 survey.
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Number of patients treated of new patients who receive radiation therapty is quite

Each facility was requested to provide the informa- \variable depending on the hospital’s activity. But the
tion on the number of new patients treated there for average number of new patients per facility remained
the survey period. Each facility was also asked to es- constant at 350. The distribution of cancer patients by
timate the percentage of patients treated with curative anatomical site who were treated with radiation thera-
or palliative intent in the first survey. These estimations py in 1986 and 1991 also changed over 5 years as
varied considerably from facility to facility. The data shown in table 2.
from the first survey suggested that approximately 50% )
of new cancer patients in radiation therapy were treat- Number of megavoltage equipments.
ed with curative intent. The number of facilities has increased slightly, but

The number of new paients reported by the facili- the actual number of megavoltage equipments has
ties was 8,412 in the calendar year 1986 and 12,816 increased rapidly, mainly in the form of linear acceler-
in the calendar year 1991. The number of new patients ators that have doubled in number, as compared to
has increased by approximately 35% during this 5 cobalt 60 units that have not been further installed
year interval (table 1). Among 37 facilities, 16 facilities since 1986. This suggests that treatment machine in
treated more than 400 new patients per year. Of those, a new radiation therapy facility and second machines
4 facilites treated more than, 1,000 new patients per in an existing facility installed were linear accelerators
year. The remaining 21 facilities treated less than 400 and in many facilities cobalt 60 unit has ben replaced
new patients per year. This means that the number by linear accelerators since 1987 (Fig. 2).

Table 1. Summary results from the 1st and 2nd surveys of radiation therapy facilities

1st survey 2nd survey
X Jan. 1986-Dec. 1986 Jan. 1991-Dec. 1991
No. of facilities 24 37
Total
radiation therapist 45 58+
Medical physicist 10 22
Treatemtn machine
cobalt 15 15
linear accelerator 21 38
simulator 24 35
planning system 21 33
brachytherapy
LDR 13 8
RALS 9 22
Total new patients 8,412 12,816
*8 persons who retired various reasons are excluded.
Table. 2. Distribution of new patients by site
1st survey 2nd survey
Site Jan. 1986-Dec. 1986 Jan. 1991-Dec. 1991
Total 8412 12,816
Gyn 2,297 (27.3%) 2,645 (20.6%)
Lung 1,175 (14.0%) 2,014 (15.7%)
Gl 940 (11.2%) 1,906 (14.9%)
H&N 399 (4.7%) 1,289 (10.1%)
Breast 513 (6.1%) 746 (5.8%)

NHL 213 (2.5%) 304 (2.4%)
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Fig. 1. Accumulated number of facilities by year

The average number of new patients per equipment
was 241 per year in 1991 and 234 per year in 1986.
Therefore, both megavoltage equipment and new pa-
tients are increasing in number.

The 1991 survey provided data on the energy of
the linear accelerators. Of 38 units, 19 produced a x
ray beam of at least 10 MV energy with eletronf beams,
whereas 18 produced a beam of less than 10 MV.

The surveys included questions on the use of simu-
lators and treatment planning computers, but did not
include the physics quality assurance program. Be-
cause of these reasons, it was not possible to evalu-
ate whether the practice of radiation therapy in each
facility was optimum. However, in the 1991 survey, 94%
(85/37) of the facilities had simulators and 89% (33/37)
of facilities had treatment planning computers. 81%
(80/37) of the facilities had brachytherapy units. Of
these, 8 facilities had low dose rate units and 22 facil-
ities had a remote-after-loading system (RALS).

DISCUSSION

Clinical physicists

Considering a physics support, the 1992 survey
reported that almost 60% of the facilities had the sup-
port on a full time basis, compared to 40% in the 1987
survey. Clinical physicists are concerned with three
areas of activity: clinical service and consultation,
research and development, and teaching. On the aver-
age their time is divided about equally among these
three areas.

The concept of residency training is based on the
fact that, in addition to the basic academic background
in physics, a clinical physicist needs organized clini-
cal training before assuming professional responsibility
in a clinical practice: A M.S or Ph.D degree in phys-
ics or medical physics is not adequate for clinical phys-
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Fig. 2. Accumulated number of megavoltage equipment by
year

ics practice. We feel that medical physics graduates
from accredited programs could be required to have
a minimum 2-years of residency training under the su-
pervision of a qualified physicist in hospital.

There were 22 medical physicists in practice in 1991.
The manpower needs in this field are expected to grow
steadily. While radiation therapy continues to be the
major field of employment for clinical physicist, new
developments and greater sophistication in treatment
equipments and procedures for diagnostic radiology
and nuclear medicine have brough about a substan-
tial increase in position available for medical physicists.
However, the hospital based residency training pro-
gram for clinical physicists is not established yet in
Korea. It has been discussed and debated over many
years between the Korean Society of Therapeutic Radi-
ology and Korean Association of Physicists in
Medicine.

The establishment of the training program for med-
ical physicists with an associated academic society
could have a significant impact on the future scientif-
ic as well as professional development in this field.

Current numbers and demand for radiation on-
cologist

The 1991 survey reported that there were 58 radia-
tion oncologists practicing in 37 facilities. There was
45 radiation oncologists practicing in 24 facilities in the
1987 survey. Twenty-one radiation oncologists were
generated during these 5 years, but 8 radiation on-
cologists retired from practice for various reasons, so
the total growth rate is 4.2 persons per year but the
net growth rate is 2.6 persons per year. This is the rea-
son why the need and supply was balanced by 1992.

The estimate of manpower planning should be
made with a number of assumptions about popula-
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tion growth, number of new cancer patients and num-
ber of residents in training.

It is estimated that the incidence rate of cancer
would be approximately 200 per 100,000 population
in the year 2,000 according to population growth, ag-
ing of the population and changes in the risk of cancer
anticipated. The Ministry of Health and Social Affairs
Report projected a Korean population of 47 million by
the year 2,000 and 90,000-100,000 cancer patients di-
agnosed at that time according to the risk rate of 200
per 100,000 population.

In the U.S.A., 50-60% of patients with cancer will

receive radiation therapy. Data for the proportion of-

cancer patients currently treated by radiation therapy
are not available in Korea. However, the major cause
of cancer death in Korea is stomach cancer and hepa-
toma, occupying approximately 50%, in which radia-
tion therapy is not frequently performed during their
course of illness. Therefore, it may be assumed that
approximately 30% of all patients with cancer in Korea
will receive radiation therapy. Then it is estimated that
30,000 new patients with cancer will receive radiation
therapy by the year 2,000 and this will be approximate-
ly 2.5 times the current number.

Radiation Therapy Oncology Group (RTOG) recom-
mended that appropriate standards of care in clinical
practice could be achieved if each radiation oncolo-
gist treated 200-250 new patients per year in the US.A.
This figure did not include any allowance for teach-
ing and research activities.

All radiation oncologists work at the 2nd or 3rd refer-
ral hospital in Korea and a radiation oncologist in aca-
demic facilities must be shared at least 30% of working
time for educatin, research, administration and pos-
sible public work.

Therefore, the case loads of 300 new patients per
year for one academic radiation oncologist in Korea
may be reasonable because of the socioeconomic en-
vironment and the problem of medical insurance cost.
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On the basis of these assumptions, the Korean Soci-
ety of Therapeutic Radiology estimates that the project-
ed need for radiation oncologists by the year 2,000
will be 100 radiation oncologists. The number of a cer-
tified radiation oncologist practicing in 37 radiation ther-
apy facilities was 58 in 1991. There will be only
remained a position to absorb a new increase of 40-50
radiation oncologists by the year 2,000.

The total number of residents in the training program
was 35 in 1991. Some of those who are entering in
1990 will be in 4 ear training program and 14 resi-
dents entered to begin training in 1993. More than 10
radiaiton oncologists are generated annually between
1994 and 1998. Therefore, there are fewer job oppor-
tunities now relative to the number of residents com-
pleting training. The imbalance is expected to worsen
in coming years. Most residents currently in training
are well aware of this situation.

Data from the surveys seems to support the con-
cept that there is'a declining demand for radiation on-
cologist. An oversupply of manpower will result in
some marginal practices with limited resources and
diminished quality assurance.

The Korean Society of Therapeutic Radiology will
make the guideline for a quality assurance program
to objectively and systemically monitor and evaluate
the quality and appropriateness of patient care deli-
vered in the radiation therapy facilities.
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