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Purpose

The Korean Society of Radiation Oncologists (KOSRO) conducted the Patterns of Care Study

(PCS) of radiotherapy (RT) for spine metastases in 2009. The current study was conducted

to investigate current practice patterns and compare them with the results of the PCS.

Materials and Methods

The survey questionnaire was composed of 10 questions regarding general information

and seven questions for each of two clinical scenarios.

Results

Fifty-four members of the KOSRO answered at least one question on the web-based ques-

tionnaire. The yearly number of patients treated who underwent palliative spine RT was

greater than 200 in 14 (25.9%), 51 to 100 in 13 (24.1%), and 31 to 50 in 11 respondents

(20.4%). Scenario 1 described a patient presenting with cord compressive spine metastasis

in multiple bones and liver metastasis from non-small cell lung cancer. Thirty gray (Gy) in

10 fractions was chosen by 35 respondents (64.8%). Scenario 2 described a case of a

single spine metastasis without progression after targeted therapy. Thirty Gy in 10 fractions

was chosen by 19 respondents (35.2%), and a single fraction or less than four fractions of

stereotactic ablative radiotherapy (SABR) were selected by 18 respondents (33.3%). When

compared with the 2009 PCS, practice patterns of Korean radiation oncologists had not

changed significantly over 5 years, except that SABR emerged as a new treatment modality

in the selected population.

Conclusion

The 2014 PCS demonstrated that multiple fraction RT is still preferred in a considerable

proportion of Korean radiation oncologists.
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Introduction

Spine metastasis is highly problematic in clinical oncology
practice [1]. A tremendous survival difference can be seen in
patients with spine metastasis according to disease extent,
histologic type, treatment method, performance status, and

duration of disease free survival [2-6]. Because of the diverse
outcomes of spine metastases based on different disease pre-
sentations, there is considerable heterogeneity in practice
patterns for spine metastasis, even when focusing only on
patterns of radiation oncology practice [7-10]. Furthermore,
survival duration of patients with distant metastasis has been
continuously extended due to recent developments in sys-
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temic, loco-regional, and supportive care [11,12]. For these

reasons, single-fraction radiotherapy (RT) is still underused

globally, although several randomized studies have indi-

cated that single-fraction RT is as effective as multiple frac-

tions [13-15]. 

A previous study of practice patterns of Korean radiation

oncologists for spine metastasis was conducted in October

2009 with results published in December 2013 [16]. In that

study, most Korean radiation oncologists preferred multiple

fractionations over single-fraction RT, findings similar to

those of patterns of care studies (PCS) conducted in many

other countries.

The current study was planned to investigate the current

practice patterns of RT for spine metastasis and to compare

these patterns with the results of the 2009 Korean Society of

Radiation Oncologists (KOSRO) PCS on spine metastasis.

Materials and Methods

1. Participants and survey

The subjects of the current PCS were practicing KOSRO

members, who completed an anonymous web-based survey

using Google Docs (Mountain View, CA) from September 

2 to September 25, 2014. We requested a response from one

representative radiation oncologist from each institution. Of

81 Korean institutions practicing RT (list of the institutions

is included in the Supplementary Table 1) who received the

questionnaire at the time of the survey, 54 radiation oncolo-

gists responded, with a nationwide response rate of 66.7%. 

2. Questionnaire

A 24-item questionnaire was created through discussion

with four KOSRO radiation oncologists (Supplementary 

Fig. S1). The questionnaire included questions addressing:

(1) general characteristics of the respondents including fac-

tors that could influence practice patterns; and (2) two clini-

cal scenarios, which were developed based on typical cases

with a significantly different prognosis. A further scenario

regarding local tumor progression at the same site after RT

was added for evaluation of patterns of re-irradiation. 

3. Statistical analysis

Data analysis was performed using the IBM SPSS Statistic

ver. 22.0 software for Windows (IBM Co., Armonk, NY). The

chi-square test or Fisher exact test was used for comparisons

between groups, and the Mann-Whitney test was used in the

comparison of patterns of fractionation and fraction size 

between 2009 and 2014. p < 0.05 was considered statistically

significant.

Results

1. Respondents

Among the 54 respondents representing their institutions,

47 respondents (87.0%) worked at educational/university

hospitals. Five (9.3%) worked at public hospitals and the

other two (3.7%) were employed in private hospitals. 

The number of patients receiving daily RT was 51 to 100

in 18 respondents (33.3%), 50 or less in 15 respondents

(27.8%), and more than 300 in nine respondents (16.7%). The

yearly number of patients receiving palliative spine RT was

more than 200 in 14 respondents (25.9%), 51 to 100 in 13 

respondents (24.1%), and 31 to 50 in 11 respondents (20.4%).

The period of expert radiation oncology practice was 5 to 

9 years in 21 respondents (38.9%), 10 to 14 in 13 respondents

(24.1%), and 15 or more in 20 respondents (37.0%).

The specific characteristics of the respondents are summa-

rized in Table 1.

2. Scenario 1

This case describes typical spine metastasis, and the 

expected 1-year survival is 25% based on the results of pre-

vious studies. 

In the first question of scenario 1, a total of 11 different RT

schedules were suggested (range, 8 Gy/1 fraction to 45

Gy/25 fractions with gross tumor boost). Nine respondents

(16.7%) answered that they preferred to use five or fewer

fractions, and the other 41 (75.9%) preferred 10 or more frac-

tions. Four respondents did not answer this question. In the

second question, the preferred RT technique was a single

postero-anterior (PA) field in 14 respondents (25.9%), parallel

opposite antero-posterior (AP)/PA fields in 15 respondents

(27.8%), three-dimensional conformal RT (3D-CRT) in 

13 (24.1%), and intensity-modulated RT (IMRT) in two 

respondents (3.7%). The other 10 respondents did not answer

this question. In the third question, except for three non-

responders, 37 of 51 respondents (68.5%) replied that steroid

treatment was required in this case. 

The other three questions were about the presumed 

re-irradiation situation in the same case. Among 50 respon-

dents who answered this question, 31 (57.4%) recommended

re-irradiation in the fourth question. In the fifth question,

with more diverse RT schedules, 17 respondents suggested

Jeong Il Yu, PCS of RT for Spine Metastasis
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re-irradiation (range, 8 Gy/1 fraction to 30 Gy/15 fractions),

and 16 respondents did not answer this question. There was

a preference for smaller fractions in this re-irradiation situa-

tion; 20 Gy/5 fractions (7/54, 13.0%) and 8 Gy/1 fraction

(6/54, 11.1%) were the most commonly selected schemes. 

Regarding the technical aspect of the sixth question, 23 

respondents (42.6%) preferred a more complicated technique

such as IMRT or stereotactic body ablative RT (SABR).

Among the 42 respondents who answered the seventh ques-

tion, 35 (83.3%) stated that steroid treatment should be rec-

ommended in this case.

3. Scenario 2

This scenario describes a case of spine metastasis with

good prognosis and an expected 1-year survival of more than

50%. 

For this favorable prognostic case, a total of 14 different 

RT schedules were suggested in the first question (range, 

20 Gy/4 fractions to 60 Gy/24 fractions). Ten respondents

(18.5%) recommended using a single fraction. Twenty-three

respondents preferred less than 10 fractions and the other 20

respondents chose 10 or more fractions; one respondent

failed to complete this question. The preferred RT technique

of the second question was a single PA field in five respon-

dents (9.3%), parallel opposite AP/PA fields in 12 respon-

dents (22.2%), and 3D-CRT in 13 respondents (24.1%). IMRT

or SABR was preferred by 20 respondents (37.0%). In the

third question, 10 respondents (18.5%) suggested that steroid

treatment was required in this case, except one who did not

answer. 

In the three questions regarding re-irradiation after local

progression in the same case, among 53 respondents, 32 

respondents (57.4%) recommended re-irradiation. Fourteen

RT schedules were suggested in the presumed re-irradiation

situation. Single 8 Gy was the most preferred scheme (7/54,

13.0%), and 11 respondents did not answer this question. 

In the technical aspect, 28 respondents (51.9%) preferred

IMRT or SABR as a re-irradiation technique. Twenty-nine 

respondents recommended steroid treatment.

4. Related factors for the pattern of fractionation

The general characteristics of the respondents, which could

potentially be related to the chosen fractionation patterns,

were analyzed and are shown in Table 2. In scenario 1, there

were no significantly related factors. However, respondents

who worked with five or more radiation oncologist special-

ists at their institutions were more than two times as likely

to use fewer than five fractions (p=0.03). Physicians with a

specialty in the lung or thorax showed less preference for a

short fraction scheme (p=0.047) in scenario 2. 

5. Related factors for the pattern of RT technique 

The general characteristics of the respondents, which could

potentially influence the selection of RT technique, were 

Table 1. Characteristics of respondents

Variable No. of responders (%)
Practice type

Education/University 47 (87.0)

Public 5 (9.3)

Private 2 (3.7)

Average No. of daily patients
! 50 15 (27.8)

51-100 18 (33.3)

101-200 5 (9.3)

201-300 5 (9.3)

> 300 9 (16.7)

Not answered 2 (3.7)

Average No. of annual patients received 
palliative spine RT
< 30 7 (13.0)

31-50 11 (20.4)

51-100 13 (24.1)

101-200 7 (13.0)

> 200 14 (25.9)

Not answered 2 (3.7)

No. of co-workers as radiation 
oncologist specialists
1 7 (13.0)

2 12 (22.2)

3-5 20 (37.0)

6-10 10 (18.5)

> 10 5 (9.3)

Period of practicing radiation 
oncologist specialist (yr)
5-9 21 (38.9)

10-14 13 (24.1)

" 15 20 (37.0)

Specialty of radiation oncology 
(repeated choice)
Head and neck 24 (44.4)

Central nervous system 15 (27.8)

Lung and thorax 33 (61.1)

Breast 21 (38.9)

Gastrointestinal 26 (48.1)

Genitourinary 21 (38.9)

Gynecology 22 (40.7)

Pediatric 9 (16.7)

Hematologic 14 (26.0)

Benign or others 11 (20.3)
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analyzed and are shown in Table 3; there were no statistically
significant factors in either scenario 1 or 2. However, there
was a tendency of using advanced technique in the respon-
dents who worked with five or more radiation oncologist
specialists.

6. Changes in practice patterns between 2009 and 2014

A direct comparison of changes between 2009 and 2014 is
not possible because of the difference in clinical scenarios
used for each survey; however, a comparison of practice pat-
terns might be possible by categorizing scenarios by per-
formance and life expectancy of the patient. Regarding the
scenario of a patient with a short life expectancy (scenario 1),
nine of 51 respondents (17.6%) preferred five or fewer frac-
tionations (Fig. 1A). In the previous study there were cases
with a similar performance status to L3 spine metastasis with
multiple liver and abdominal lymph nodes in small cell lung
cancer; eight of 80 (10.0%) answered that fewer than 10 frac-
tions were adequate (Fig. 1B). And, the preferred number of
fractions (p=0.175) and fraction size (p=0.197) were not sig-
nificantly different between 2009 and 2014 in the case show-

ing an unfavorable prognosis.
For the scenario of a patient with a favorable life expec-

tancy (scenario 2), 23 of 53 respondents (43.4%) preferred five
or fewer fractions (Fig. 2A), while only six of 86 respondents
(7.0%) chose fewer than ten fractions in a similar case of
breast cancer with T6 and 7 spine metastases only in the pre-
vious study (Fig. 2B). And, the preferred number of fractions
and fraction size (both, p < 0.001) differed significantly 
between 2009 and 2014 in the case showing a favorable prog-
nosis.

Discussion

In the current PCS that investigated current practice pat-
terns and compared the results with those of a previous
study on spine metastasis, we found that the practice pat-
terns of Korean radiation oncologists for spine metastasis 
patients with a short life expectancy has not changed despite
publication of the previous PCS. In the selected spine metas-

Table 2. Factors potentially related to the pattern of fractionation

Factor
Scenario 1 Scenario 2

! 5 fx > 5 fx p-value ! 5 fx > 5 fx p-value

Type of practice 

Education/University 9 (20.0) 36 (80.0) 0.65 19 (41.3) 27 (58.7) 0.82
Public 0 ( 5 (100) 3 (60.0) 2 (40.0)
Private 0 ( 1 (100) 1 (50.0) 1 (50.0)

On average number of daily RT patients

> 200 2 (15.4) 11 (84.6) > 0.99 8 (61.5) 5 (38.5) 0.11
! 200 7 (19.4) 29 (80.6) 13 (34.2) 25 (65.8)

On average number of annual palliative spine RT 

> 100 2 (10.0) 18 (90.0) 0.28 11 (55.0) 9 (45.0) 0.25
! 100 7 (24.1) 22 (75.9) 11 (35.5) 20 (64.5)

No. of dedicated radiation oncology specialist

> 5 2 (14.3) 12 (85.7) > 0.99 10 (71.4) 4 (28.6) 0.03
! 5 7 (18.9) 30 (81.1) 13 (33.3) 26 (66.7)

Period of practice as a radiation oncology specialist (yr)

< 15 4 (12.5) 28 (87.5) 0.27 16 (48.5) 17 (51.5) 0.40
" 15 5 (26.3) 14 (73.7) 7 (35.0) 13 (65.0)

Type of specialty in radiation oncology 

Lung/thorax 5 (16.1) 26 (83.9) 0.72 10 (31.3) 22 (68.8) 0.047
Other 4 (20.0) 16 (80.0) 13 (61.9) 8 (38.1)

Type of specialty in radiation oncology 

Breast 4 (20.0) 16 (80.0) 0.72 8 (38.1) 13 (61.9) 0.58
Other 5 (16.1) 26 (83.9) 15 (46.9) 17 (53.1)

Values are presented as number (%). RT, radiotherapy.
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tasis case with expected long-term survival, however, there

is a clear pattern change from greater fractionation to five or

fewer fractions.

External beam RT has become an essential part of the man-

agement of painful, uncomplicated bone metastasis from 

almost all malignant diseases [17]. Many randomized studies

have attempted to identify a more effective and convenient

scheme of RT fractionation from ten to single [13-15]. These

studies consistently showed that there was no difference in

the pain reduction rate according to the number of fractions.

Short course schedules were more cost-effective than a pro-

tracted course, even when considering the higher re-irradia-

tion rate [18]. Considering the convenience, time-saving

nature, and cost-effectiveness of smaller fractionation

schemes, a single fraction might be a reasonable approach to

management of bone metastasis.

As mentioned above, however, the re-irradiation rate was

consistently higher in short-course RT, and these results may

reflect that a higher proportion of patients who received a

short course of RT were suffering from pain and for a longer

duration. If the expected survival time is extended, the pro-

portion and duration would be increased. A reliable assump-

tion of survival expectancy in spine metastasis, therefore,

could be the first step in appropriate decision making. From

this point of view, many randomized controlled trials con-

ducted before 2000 have some limitations, because all spine

metastases were enrolled without categorizing known prog-

nostic factors such as performance status, primary tumor 

location, and disease extent [13-15]. In addition, the reported

median survival duration was primarily less than 12 months

with a median time to treatment failure of less than six

months [14]. Because survival duration varies according to

patient characteristics and disease status, from less than three

months to more than 2 years [19-21], an adaptation of short

fractionation without considering the patient’s situation

could be inappropriate. 

Because of the many factors and conditions that should be

considered in the management of spine metastasis, there is

considerable variation in the pattern of clinical practice in

Korean radiation oncologists as well as worldwide [7,16].

The diversity of practice patterns was re-affirmed in the 

current study; 30 Gy in 10 fractions is still the most preferred

regimen, particularly in scenario 1, which had a less than 

1-year expected survival, in which more than 70% of resp-

Table 3. Factors potentially related to the pattern of RT technique

Factor Scenario 1 Scenario 2
Low High p-value Low High p-value

Type of practice 
Education/University 38 (97.4) 1 (2.6) 0.052 23 (54.8) 19 (45.2) 0.65

Public 4 (100) 0 ( 2 (50.0) 2 (50.0)

Private 0 ( 1 (100) 2 (100) 0 (

On average number of daily RT patients
> 200 12 (100) 0 ( > 0.99 5 (45.5) 6 (54.5) 0.48

! 200 28 (93.3) 2 (6.7) 22 (62.9) 13 (37.1)

On average number of annual palliative spine RT
> 100 17 (100) 0 ( 0.51 8 (44.4) 10 (55.6) 0.23

! 100 23 (92.0) 2 (8.0) 18 (64.3) 10 (35.7)

No. of dedicated radiation oncology specialists
> 5 13 (100) 0 ( > 0.99 4 (33.3) 8 (66.7) 0.10

! 5 29 (93.5) 2 (6.5) 23 (63.9) 13 (36.1)

Period of practice as a radiation oncology specialist 
< 15 yr 26 (96.3) 1 (3.7) > 0.99 15 (51.7) 14 (48.3) 0.56

" 15 yr 16 (94.1) 1 (5.9) 12 (63.2) 7 (36.8)

Type of specialty in radiation oncology 
Lung/Thorax 25 (96.2) 1 (3.8) > 0.99 18 (62.1) 11 (37.9) 0.38

Other 17 (94.4) 1 (5.6) 9 (47.4) 10 (52.6)

Type of specialty in radiation oncology 
Breast 15 (93.8) 1 (6.3) > 0.99 15 (71.4) 6 (28.6) 0.08

Other 27 (96.4) 1 (3.6) 12 (44.4) 15 (55.6)

Values are presented as number (%). RT, radiotherapy.
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ondents preferred ten or more fractions. This was consistent

with the results of the previous study. As suggested in the

previous study, the reimbursement system might be the

main reason for the preference for multiple fractionation.

Training experience might be an important reason for the 

observed practice pattern preferences, as indicated in a Cana-
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dian PCS [15]. 
In a favorable spine metastasis case, there was a tendency

toward small fractionation preference, which is significantly
changed from the 2009 study. This may be related to the
usage of advanced technique RT. As results of SABR on spine
metastasis have accumulated [22-24], the preference for
SABR has increased significantly since 2009; in particular, it
is more frequent in institutions where more than five radia-
tion oncology specialists work. In general, working with a
greater number of radiation oncologist specialists indicates
that he or she works in a large training institution in Korea. 

Therefore, SABR on spine metastasis with favorable prog-
nosis will be rapidly chosen more often by radiation oncolo-
gists because the practice pattern is clearly affected by
training experience as results of Canadian PCS. 

Despite the use of multiple fractions at high doses or use
of SABR in spine metastasis, a large proportion of patients
will not benefit in terms of quality of life or survival period.
For stratification of risk groups to optimize a palliative 
approach to spine metastasis, a reliable life expectancy table
according to prognostic factors based on a large-scale multi-
center study is needed [19-21]. To encourage more evidence-
based practice on spine metastasis in Korea, guidelines from
the KOSRO based on a reliable life expectancy table might
be helpful.

An important limitation of the current study is that we
could not guarantee the representativeness of the results 
because the study was performed by only one radiation 
oncologist from each institution participated, and one third
did not respond to the questionnaires.

Conclusion

In conclusion, the current PCS demonstrated that multiple
fraction RT is still preferred by a large proportion of Korean
radiation oncologists, although there are many studies sup-
porting the equivalence of a single fraction to multiple frac-
tions in addition to the previous publication of the PCS
study. To encourage more evidence-based practice in RT for
spine metastasis, new guidelines for RT of spine metastasis
might be needed.
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