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Abstract

Background Before this work a Japanese version of the
Toronto Extremity Salvage Score (TESS), a disease-spe-
cific patient-completed questionnaire widely used to assess
the physical function of patients with musculoskeletal
tumors, had not been developed. The purpose of this study
was cross-cultural adaptation and validation of the English-
language version of the TESS to facilitate international
comparisons of treatment results.

Methods The TESS was translated into Japanese, back-
translated into English, and reviewed by a committee to
develop a consensus Japanese version of the TESS. One
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hundred and two patients were assessed by use of this Japa-
nese version to examine its reliability and validity.

Results Test-retest reliability and internal consistency
determined by using the intraclass correlation coefficient
(0.941) and Cronbach’s alpha test (0.978), respectively,
were excellent. Factor analysis showed that the structure
consisted of a three-item cluster; the Akaike information
criterion (AIC) network also demonstrated that the items
could be divided into three domains in accordance with
their -content. The Japanese version of the TESS corre-
lated with the Musculoskeletal Tumor Society rating scale
(r = 0.811; P < 0.001) and the Short Form-36 physical
component summary (r = 0.785; P < 0.001).

Conclusions Our study suggested that the Japanese ver-
sion of the TESS is a reliable and valid instrument for
measuring patient-reported functional outcome for patients
with lower extremity sarcoma, and that it enables interna-
tional comparisons of treatment results. The spatial associ-
ation of each item demonstrated by using the AIC network
also suggested that the underlying structure of the TESS
reflected its coverage of a wide range of physical functions.

Introduction

Functional outcome after musculoskeletal tumor surgery is
usually evaluated by using clinical measures such as mus-
cle strength or range of motion outcome, on the basis of a
combination of symptoms and mobility, as specified in the
Musculoskeletal Tumor Society (MSTS) rating scale [1] or
the Toronto Extremity Salvage Score (TESS) questionnaire
[21.

The TESS is a disease-specific, self-report questionnaire
for patients with musculoskeletal tumors in the extremi-
ties. The intent of the TESS is to evaluate single-domain
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physical disability on the basis of patient reports of their
functional status. Its purpose is to monitor and evaluate
the physical function of individual patients and groups of
patients over time and to measure change in function after
different therapeutic intervention [2].

The TESS was originally developed in English, and two
different language versions have been validated in non-
English speaking countries [3, 4]. However, to our knowl-
edge, a Japanese version of the TESS had not been devel-
oped and validated. In this study therefore, our purpose was
to translate and cross-culturally adapt the TESS into Japa-
nese, and to validate this version for use by patients with
musculoskeletal tumors in the lower extremities. We also
attempted to identify the latent structure of the TESS by
means of a novel statistical approach using factor analysis
and the Akaike information criterion (AIC) [5, 6] by evalu-
ating a sufficient number of patients.

Patients and methods
Cross-cultural adaptation

This study was approved by the institutional review board
of each hospital. Cross-cultural adaptation of the TESS
into Japanese was performed in accordance with published
guidelines [7, 8]. Briefly, the English version of TESS was
separately translated by three native Japanese bilingual
translators (two with medical backgrounds). Subsequently,
the two translators with the medical backgrounds and two
musculoskeletal oncologists analyzed and compared the
three translations and combined them into a single transla-
tion. After uniform agreement was reached among the three
forward translators, this version was back-translated into
the original language (English) by two professional bilin-
gual translators who were unaware of the original English
version. A pre-final consensus version that required only
minor amendments was reached by the collective of health
and language professionals, and forward and back-transla-
tors. Then, final formatting of the Japanese version of the
TESS was completed.

Validation study
Patients and data collection

Patient recruitment was undertaken in accordance with four
eligibility criteria:

1. intermediate or malignant bone or soft tissue tumors in
a lower extremity or the pelvic girdle on the basis of
the 2013 World Health Organization classification [9];
2. age 12-85 years;

@ Springer

3. a minimum time of 6 months after definitive surgery,
including limb salvage surgery and amputation; and
4. no local recurrence or distant metastasis after definitive
© surgery.

We asked patients who had visited four outpatient
clinics between August 2014 and December 2014 and
met these criteria to participate in the study; 102 agreed
to participate. The clinical and demographic character-
istics of participants are listed in detail in Table 1. The
patients and/or their families were informed that the data
obtained would be submitted for publication, and gave
their consent.

Instruments

The TESS is a self-administered questionnaire designed
specifically to assess physical function for patients aged
12-85 years with musculoskeletal tumors [2]. The ques-
tionnaire contains 30 questions about daily activities
including mobility, dressing, and working. Each ques-
tion has response options, namely “impossible to do”,
“extremely difficult”, “moderately difficult”, “a little bit
difficult”, “not at all difficult” or “this task is not applicable
for me (which is chosen if the item is not a usual activity
for that individual)”. The final score range is 0—100 points
with higher scores indicating better function.

The Short Form-36 (SF-36) Health Survey is the most
widely used questionnaire for comprehensive evaluation
of health-related quality of life (HRQOL). It measures
health in eight multi-item categories covering functional
status, well-being, and overall evaluation of health [10].
In this validation study, the SF-36v2 (4-week recall) was
used. Patients were asked to rate their responses on a 3, 5,
or 6-point Likert scale. For each category, item scores were
calculated, summed, and converted to a scale ranging from
0 (worst health) to 100 (best health) [10].

The MSTS rating scale is the most widely used physi-
cian-completed scale [1]. This score is based on analysis of
factors pertinent to the patient as a whole and of those spe-
cific to the affected lower limb; these include pain, func-
tion, emotional acceptance, use of any external support,
walking ability, and gait alteration. Each of these factors is
assigned a value of 0-5 points (maximum overall score, 30
points) on the basis of established criteria.

Psychometric characteristics of the Japanese version
of TESS

Floor and ceiling effects To assess floor and ceiling effects,
the proportion of answer frequencies with the worst (1) and
best possible (5) value on the 5-point Likert scale was cal-
culated for each of the 30 survey items. Scores with floor or
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Table 1 Descriptive
characteristics of the study

Characteristic

No. of patients (%)

population Overall

Age, years; mean (SD)

102 (100)
48.3 (range 14-82) (17.8)

Sex
Male 49 (48)
Female 53 (52)
Time from surgery, months; mean (SD) 54.0 (range 7-229) (51.3)
Tumor location
Soft tissue 64 (63)
Thigh ¢ 3837
Knee 6 (6)
Inguinal region 5()
Pelvis 4(4)
Buttock 4(4)
Lower leg 4(4)
Foot 3(3)
Bone 38 37)
Femur 20 (20)
- Pelvic bone 13 (13)
Tibia 5(5)
Histologic diagnosis
Soft tissue )
Myxoid liposarcoma 14 (14)
‘Atypical lipomatous tumor/well differentiated liposarcoma 10(10)
Undifferentiated pleomorphic sarcoma 8 (8)
Synovial sarcoma 8(8)
Myxofibrosarcoma 6(6)
Leiomyosarcoma 3(3)
Others 15 (15)
Bone
Osteosarcoma 17 (17)
Chondrosarcoma 8(8)
Giant cell tumor of bone 6(6)
Undifferentiated high-grade pleomorphic sarcoma of bone 4(4)
Others 3(3)
Type of surgery
Ablative surgery 33)
Amputation 2(2)
Rotation plasty (1)
Limb salvage surgery 99 (97)
Resection only 68 (67)
Resection + biological reconstruction 14 (14)
Resection + prosthesis 12 (12)
Curettage 5(5)

SD standard deviation

ceiling effects may not detect patient improvement or dete-
rioration because they are already at the lower or upper end
of the scale. When >15 % of the participants obtained the
highest or lowest score, an effect was noted.

Internal consistency Internal consistency of the TESS
was assessed by use of Cronbach’s alpha, because it pro-
vides a measurement of the strength of the relationship
among the items in the questionnaire.
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Reliability For patients from whom informed consent
was obtained, we gave a second copy of the TESS for com-
pletion at their home 25 weeks after the first completion,

 for test-retest reliability analysis. The second questionnaire

included a question asking if the difficulty had changed
since completion of the first questionnaire, and only sub-
jects reporting no change were included in the reliability
analysis. The reproducibility (test-retest reliability) of the
TESS was assessed by calculating the intraclass correla-
tion coefficient (ICC). The ICC was calculated between the
responses to the first (test) and the second questionnaire
(retest) for each item in the TESS and for the total score.

Validity Construct validity refers to the extent to which a
score measures what it is supposed to measure. Factor anal-
ysis is a powerful method for analyzing data to reveal the
underlying cluster of a set of measurements. Factor analy-
sis using the principal axis factoring method was performed
to examine the latent structure of the TESS as a measure of
construct validity. We used the scree plot and parallel anal-
ysis to identify the point where the curve starts to become
level. We attempted to identify the major dimension of fac-
tors in the TESS data represented by groupings of items
after sorting of the score matrix. Repeated varimax rota-
tions were performed to dimensionally separate data clus-
ters. This process resulted in a spatial representation of the
relationships among the items. The factor loading pattern
was also extracted. In addition to this conventional method,
the correlation among items of the TESS was evaluated by
using the AIC network to examine the latent structure of
the construct validity of the TESS; this is a graphic mod-
eling method used to assess the relationship among items
and was developed by use of the Syntax language in SPSS
software (version 10.0J; SPSS, Chicago, IL, USA) [3, 6].
The Japanese Institute of Statistical Mathematics has devel-
oped computer software in Fortran, called the “Categorical
Data Analysis Program” (CATDAP-2), to conduct cross-
table analyses involving all combinations of questionnaire
items. This software simultaneously searched for the best
subset and categorization of explanatory variables (items)
and automatically indicated matching combinations by
using the AIC 11, 12].

Criterion validity was assessed by comparison of the
Japanese version of the TESS with the SF-36 and the
MSTS rating scale. Correlations were evaluated by use of
Spearman’s correlation coefficient.

Statistical analysis
All statistical analysis was conducted by use of IBM SPSS
version 18.0 IBM SPSS, Armonk, NY, USA). Scores are

reported as mean values =+ standard deviation. The thresh-
old for significance was P < 0.05.
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Results
Translation and cross-cultural adaptation

For the cross-culturally adapted TESS, some Japanese
words normally expressed in Kanji (the Chinese charac-
ters used in the Japanese writing system) were changed to
the Japanese characters of the Kana syllabary Hiragana to
facilitate easier reading by patients at all educational lev-
els. No major problems were reported by the three forward
translators, because questions that involved short and sim-
ple sentences regarding simple activities were used in the
original TESS. In addition, no major problems with the
comprehensibility of the cross-cultural adaptation were
noted during the back-translation and pretesting phase.

Questionnaire content

The mean score for the TESS was 86.7. Of the 102 patients
included in the study, 100 (98 %) completed the first ques-
tionnaire. For each of two subjects in the first question-
naire, only one item was missing, sitting (Q20) and sexual
activities (Q25). Participating in my usual sporting activi-
ties (Q30; 35.3 %), participating in sexual activities (Q25;
34.3 %), and driving (Q17; 32.3 %) were most frequently
chosen as “not applicable”. .

Floor and ceiling effects

No substantial floor effect was observed for the Japanese
version of the TESS; a ceiling effect was noted for the best
score (100 points) for 17 patients (16.7 %).

Internal consistency and reliability

The overall Cronbach’s alpha was 0.978, suggesting high
internal consistency. The Pearson correlation coefficients
between one item and the total score (excluding that item)
ranged from 0.523 to 0.907.

A summary of the test-retest data is presented in
Table 2. The detailed test-retest data for each item are
given in Appendix 1 (which can be seen by downloading
the file in the Supplementary Material). The overall ICC
value was 0.941, indicating adequate reproducibility of the
TESS. On the basis of the individual questionnaire items,
rising from a chair (Q12), sitting (Q20), and standing
upright (Q22) were the least reliable, with ICC values of
0.514, 0.624, and 0.676, respectively. Participating in sex-
val activities (Q25) and participating in my usual sporting
activities (Q30) were the most reliable, with ICC values of
0.961 and 0.913, respectively.
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Table2 Summary of test-retest TESS score® 1cch 95% CI Cronbach’s alpha
data for the total score of the
Japanese version of the TESS Min Max Mean SD

Test 26.7 100 86.7 16.5 0.941 0.913-0.960 0.978 .

Retest 233 100 86.6 17.4

SD standard deviation, /CC intraclass correlation coefficient, CI confidence interval

* The total score of 100 points, best score; 0, worst score

® The ICC ranges from 0.00 (no agreement) to 1.00 (perfect agreement) and describes the consistency of
repeated assessments when no real change has occurred for a subject within the assessment period

¢ This estimate can vary between 0.00 (no correlation) and 1.00 (perfect correlation), where a good corre-
lation (e.g., alpha >0.90) among the items indicates strong internal consistency

Fig. 1 Factor plotting of the 19
TESS after varimax rotation

. 0.8 A
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-02
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Validity

The appropriate number of dimensions was considered to be
two from the scree plot (data not shown). The plotting fac-
tor for the TESS after varimax rotation is shown in Fig. 1.
On the basis of the factor-loading pattern, we separated the
TESS items into three domains: the first and second groups
loading only factor 1 or 2, respectively, and third group
loading both factors (Appendix 2, which can be seen by
downloading the file in the Supplementary Material). This
result indicated the presence of an underlying set of clusters
that reflected the multidimensional and interrelated structure
of the TESS. However, spatial relationships between these
domains, on the basis of the calculated groupings regarding
the TESS, were required for further analysis.

‘The AIC calculation for the TESS yielded 841
(= 30C; + 3¢C3) minimum distance assortments (i.e., degree
of independence for the two-item groupings). On the basis of
the spatial association of the calculation of each item (AIC

02 04 086 08 1

Factor 1

network), we were able to separate the questionnaire items
in the TESS into three domains according to their content,
although confounding relationships among the items were
noted (Fig. 2).

A summary of the criterion validity data for the TESS
as compared with other widely accepted scoring systems is
given in Table 3. There were moderate to strong correla-
tions between the TESS and the MSTS rating scale, SF-36
physical component summary, physical functioning, role-
physical, bodily pain, social functioning, and role-emo-
tional, however, no correlations were noted between the
TESS and the mental component summary, general health,
vitality, and mental health.

Discussion

The reliability, internal consistency, and validity of the Jap-
anese version of the TESS were comparable with those of
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Fig. 2 AIC network showing
the three domains of the TESS:
(1) iterns related to simple
movements or activities not
requiring appreciable strength
or endurance (the upper left
region, blue items); (2) items
related to more advanced activi-
ties requiring muscle strength,
endurance, or coordination
represented by locomotion and
work (the lower right region,
white items); and (3) sporting
activities (Q30; the edge of the
upper left region, a pink item)

the original version of the TESS and other language ver-
sions [2—4]. In addition to development of the Japanese
version of the TESS, in this study we used a large patient
cohort for validation of the TESS. It is the first to clearly
present additional information on the lower extremities
regarding a ceiling and/or floor effect, to determine valid-
ity by use of factor analysis, and to use an AIC network to
evaluate the TESS with regard to the lower extremities.

In development of the Japanese version of the TESS we
used the previously published guidelines that take linguistic

@ Springer
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and cross-cultural bias into account {7, &]. In our transla-
tion process, we encountered only one major linguistic
or cultural discrepancy. The high incidence of “not appli-
cable” with regard to the question on sexual activity may
have been the result of cultural background, because many
‘people avoid volunteering information about their sexual
behavior in an open manner; a more euphemistic expres-
sion may be preferred in the translation.

Although no previous data are available about floor and
ceiling effects in the TESS, a ceiling effect was observed
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Table 3 Criterion validity

Reference score Mean SD Spearman’s correlation coefficient® 95 % CI P value
SF-36 (physical component summary) 447 16.5 0.785 0.697 to 0.850 <0.001
SF-36 (mental component summary) 52.8 9.1 —0.106 —0.294 to 0.090 0.296
SF-36 (physical functioning) 48.6 19.2 0.781 0.692 to 0.847 <0.001
SF-36 (role physical) 444 134 0.703 0.589 to 0.790 <0.001
SF-36 (bodily pain) 50.7 9.1 0.466 0.299 to 0.606 <0.001
SF-36'(general health) 51 9.4 0.214 0.020 to0 0.392 0.031
SF-36 (vitality) 51.1 8.9 0.327 0.142 to 0.490 0.001
SF-36 (social functioning) 47.6 12.2 0.568 0.420 to 0.687 <0.001
SF-36 (role emotional) ’ 46.8 12.4 0.467 0.300 to 0.606 <0.001
SF-36 (mental heaith) 51.7 9 0.148 —0.048 t0 0.333 0.140
ISOLS (total) 82.3 20.4 0.811 0.732 to0 0.869 <0.001
ISOLS (pain) 4.6 0.8 0.393 0.215t0 0.546 <0.001
ISOLS (function) 4.1 1.3 0.731 0.625t0 0.810 <0.001
ISOLS (emotional acceptance) ) 3.8 - 1.3 0.449 0.279 to 0.592 <0.001
ISOLS (support) ’ 4.2 1.7 0.625 0.490 to 0.731 <0.001
ISOLS (walking) 42 1.1 0.688 0.570t0 0.778 <0.001
ISOLS (gait) 4.1 1.2 0.723 0.615 to 0.804 <0.001

SD standard deviation, CI confidence interval

2 The strength of the correlation was categorized in accordance with the absolute value of the correlation coefficient as follows: <0.20 (very

weak); 0.20-0.39 (weak); 0.40-0.59 (moderate); and >0.60 (strong)

in this study. However, considering the heterogeneity of
diagnoses and the diverse range of treatments for patients
undergoing musculoskeletal tumor surgery, variable levels
of physical function can be expected. In cases involving
less invasive surgery, for example resection without bone
involvement, the treatment does not usually significantly
affect functional outcome. Further studies stratified by use
of such uniform variables as age, site and tumor size, extent
and type of tissue resected during surgery, and reconstruc-
tive techniques are required to resolve the problem of popu-
lation heterogeneity.

We attempted to reveal the latent structure of the TESS
in this study by using factor analysis and the AIC network.
On the basis of the factor-loading pattern in the factor anal-
ysis and the results of the AIC network analysis, we were
able to separate questionnaire domains that were differently
related to specific components. With regard to the AIC net-
work, especially, we were able to identify the underlying
domains according to the nature or intensity of the activi-
ties. In addition, this underlying structure reflected the
TESS coverage of a wide range of physical functions.

As a result of increased life expectancy there has
recently been growing interest not only in functional out-
come after surgery but also in HRQOL. It seems manda-
tory that other important domains, including body image,
mental status, or social activities, are taken into account in
evaluation of the HRQOL of patients with musculoskeletal
tumors. There was good correlation between the TESS, the

MSTS rating scale, and the physical domains of SF-36,
because the TESS specifically focuses on basic daily activi-
ties. Our results suggested it did not reflect the mental sta-
tus of patients, however; correlation between the TESS
and the mental domains of SF-36 were low. Development
of such a disease-specific measure to evaluate HRQOL for
patients with musculoskeletal tumors is awaited.

Several limitations of our study should be noted. First,
although it is difficult to prove, the two different meth-
ods used for completion of the second questionnaire in
our study, by appointment or by mail, could have affected
reliability; ICC were adequately high, however. Second,
assessment of the responsiveness of the Japanese version
of the TESS was not performed, because this study is part
of a recently initiated study focusing on the function and
HRQOL of patients with musculoskeletal tumors. Future
research examining the responsiveness of the Japanese ver-
sion of the TESS over the recovery period after surgery
would further demonstrate its validity.

In conclusion, the Japanese version of the TESS is a reli-
able and valid measure of outcome that provides a valuable
basis for all clinical studies focused specifically on patient
opinion of their physical function after musculoskeletal
tumor surgery. Our findings with regard to the validity of
the TESS, especially the spatial association of each item
demonstrated by use of the AIC network, also suggest that
the underlying structure of the TESS reflects its coverage of
a wide range of physical functions.

@ Springer

— 291 —



K. Ogura et al.:

Acknowledgments This study was funded by a Grant-in-Aid for
Scientific Research from the Ministry of Education and Science (B,
no. 22390296), and by the National Cancer Center Research and
Development Fund (23-A-10). The authors would like to acknowl-
edge Misuzu Mori, Yoko Kato, and Keiko Hishiki for administrative
support with data collection.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict
of interest.

References

1. Enneking WF, Dunham W, Gebhardt MC, Malawar M, Pritchard
DIJ. A system for the functional evaluation of reconstructive pro-
cedures after surgical treatment of tumors of the musculoskeletal
system. Clin Orthop Relat Res. 1993;286:241-6.

2. Davis AM, Wright JG, Williams JI, Bombardier C, Griffin
A, Bell RS. Development of a measure of physical function
for patients with bone and soft tissue sarcoma. Qual Life Res.
1996;5(5):508-16.

3. Saebye C, Safwat A, Kaa AK, Pedersen NA, Keller J. Valida-
tion of a Danish version of the Toronto Extremity Salvage Score
questionnaire for patients with sarcoma in the extremities. Dan
Med J. 2014;61(1):A4734.

4. Saraiva D, de Camargo B, Davis AM. Cultural adapta-
tion, translation and validation of a functional outcome

@ Springer

— 292 —

10.

11.

12.

questionnaire (TESS) to Portuguese with application to patients
with lower extremity osteosarcoma. Pediatr Blood Cancer.
2008;50(5):1039-42.

Akaike H. Information and an extension of the maximum like-
lihood principle. In: Petrov BN, Caski F, editors. Proceedings
of the second international symposium on information theory.
Budapest: Akademia Kiado; 1973. p. 267-81.

‘Wagenmakers EJ, Farrell S. AIC model selection using Akaike
weights. Psychon Bull Rev. 2004;11(1):192~6.

Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines
for the process of cross-cultural adaptation of self-report meas-
ures. Spine (Phila Pa 1976). 2000;25(24):3186-91.

Guillemin F, Bombardier C, Beaton D. Cross-cuitural adaptation
of health-related quality of life measures: literature review and
proposed guidelines. J Clin Epidemiol. 1993;46(12):1417-32.
Fletcher CDM, Bridge JA, Hogendoorn P, Mertens F. World
Health Organization classification of tumours of soft tissue and
bone. 4th ed. Lyon: IARC Press; 2013.

Brazier JE, Harper R, Jones NM, O’Cathain A, Thomas X1,
Usherwood T, Westlake L. Validating the SF-36 health survey
questionnaire: new outcome measure for primary care. BMI.
1992;305(6846):160-4.

Seichi A, Hoshino Y, Doi T, Akai M, Tobimatsu Y, Iwaya T.
Development of a screening tool for risk of locomotive syn-
drome in the elderly: the 25-question Geriatric Locomotive
Function Scale. J Orthop Sci. 2012;17(2):163-72. )
Sakamoto Y. FORTRAN Program CATDAP-02. In: Sakamoto
Y, editor. Categorical data analysis by AIC. Tokyo: Kluwer Aca-
demic; 1991. p. 163-206.



DR —

HZAEEhR Tdronto Extremity Salvage Score
SIS IBR U I BERIR O (e

MNEE - BRI E O OBHME  SHEKKR

MW s A ST

A, UNE Y F— g Y RERARO L 1C D
W E D ST HBOLBEOSFIC BT, BHRFR
PREFRRO A% T, BEORMIL o 12 BE LI
SRR % CIRBSI RN E A7) = L OB EMIH
WENTWD. 0B - REBEEOFHTE, JKHFHIC
R SHLERIRIC & B MR OBEET & 2 NIRRT 2 B
FWHEEHE (activities of daily living : ADL) DK TS
BIEEY 20, BEOREL M 5 B3 EY 2 5GR
B R L CRAMICEHET 5 2 L AEETH 5.

BUE, B - KHERC BT HRBERN L BE L
SR E1d Toronto Extremity Salvage Score (TESS)
AT TH B, TESS F - BAIEE BE O
BOBRBRELSTENICE 52, BENICHEET 3720
i~ Davis 510k Y RS h-BRROREROBHE
THY, BREFERB X O LESICEET 5 B0
M & FHS & O TR IS 556 ORI 54
NTwWa, EFiE 201, THEIZ30MEo ADL 2§ 5
HHb 6% 5. EMEEOS 5 11 HEEE FHICE
BTH D, 1996 4\ EHROIEE 4 B Y ORI A
SHAES Y, EEROENMCRL N T VER LB
HOEFECSENR LI TR S N BITRBAER & h
TBY, TRETELBEASRTRE™, Lal, b

KA B BEH®BA
e =
= N

(BRHERL 67 %3 5 : 223~227, 2016]

PENC B TSI B Y WA & N BT
VOFBRTH 5.

DAREIC BT b TESS— TR % W SF{ 1< 4 T 88
KA, EBOBMEME B ABCER L 0OSENR
b 2 HE L7 DTS B

S KO o

HAGEM TESS— TR EERT 21ch 70T, TR
VEBO b BT 21872, Z 0%, STEHRSMFEEL
PRI & PR S 2 B IR B S B FIRICHE o
THARER TESS— TR 2ER LA (MDY, #H
B - REEHEOEMERCEFENIA T4 TAE—h—%
R, BAERE BT NAR B A A R L2455
AR % HET L7

1. IEBERS SOHEIER

IPAASL BEEL TS 3L0BRED, BIETH
PEEMOEHES HABHRL, &+ 0BRELR
LB HABRRSE—RL L T2 0BFTEIC T L
iz, TOW%, B KBS EM LT 5 EN L Ok
B, HABBFRE - ReERLE (EBFR). ®iC
2ZONALYUHN (Hb 1 BIIEELZHEELTLH
) FEABERE ELEBCERL, ZoRAC
DVCE - BIESEMEE SRR 2T, HAR
HFRE=% (AXBYER 2EELE GEEIFR).

Key words : musculoskeletal tumor, self-reported questionnaire, Toronto Extremity Salvage Score, Japanese version

* Development of the Japanese version of the Toronto Extremity Salvage Score ; translation and linguistic validation .
** K. Ogura : EINAARGEE ¥ & —hRFREKBEES - UNEYF—2 a B (S 104-0045 FHUER R 4 5-1-1
Dept. of Musculoskeletal Oncology, National Cancer Center Hospital, Tokyo) ; K. Uehara : R K&FE K ZREE IR
T. Akiya?pa(fﬁﬁﬁ), K. Saita (E#I%) : HRERKES W FERE Y & —EBAR  S.Iwata([EE), T. Yonemoto(FBE)
TEEIAY Y 7 —-EBHNE ;Y. Shinoda, H. Kawano GEH ) | HEKEKEREZEEIE . N. Watanabe, M. Park,
A Kawai(ER) : B ABIZEL v & — gl B IEEH - Uy 57— a VL

98 Vol 67 No.3 (2016-3) ' 223

— 293 —



[@M&@J@

l

NIE#HER
(EFE—~BFFE

l

EEAER
(BARE—-E

EEETEN

l

| A0y rFRb |

l

T
B 1. BAEIR TESS—TFELERDFIE

2. A Oy hFA B

HAGEY SO ERBE L EMAT OF LM% MErd
B7:017, BERICBWTEIERTRICE S840y b
TA AT o7, WHREZH - BECHES LT RnE
EHEOEMB X UEEMASER L.

TERE I T B DBMES - KEEE TRBIREFH 2
2, ERBEFTH D I HERNBITo72. HERT
% OHEMEOSENLZER FLHAIHEE LY
T, BRBPEEICES 2RI EL)), @K
B3 - HEBICDOWTOMR (AR EERKIZ DY
R B TH D) KO2WTEREZRD:.

] R

BEAERL & HARFEROMIS %R 1ITRT.

1. |BBIRRS KUHEIR (BARBEERDIER)

HAEL ER A ERT 5 T CRBRE L E R NE R L
TITRT. _

X (FX) OFFITBWT, “activity” ZERT
bt [WEE)] THAEN, HAFLLTORRS®LRY
T IEEMRLC, [BE] EFRLZ.
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3 1. ZEERR TESS (RYERR) & HZREERR TESS DELER

Toronto Extremity Salvage Score (TESS)

=5 .
B ower extromity BAEERR TESS— T B
ZXBA3Z | The following questions ask about your ability to perform JROEMIEAEEFDRN TILITHONTWBEESH
activities that are common to every day life. Considering BZICTEANDEDINICDVWTOERTY. ]RE Hi
the amount of difficulty you have performing the activity 7=OBNEIEH HB/EDICFDEEETHIEHHEHEL
due to the current problem you are having with your leg, B&E, REOBREZEZ T, <20 1 BEICFOE{E%E

please answer the questions by choosing the answer that T2/ & XOHA/EDEIICEH > EEIRVAIZE 1 D

best describes your ability to do the activity over the past A T</Z&E0N,

week.

EMSC | 1) Putting on a pair of pants is : 1) TRV #EELZ &R
EIE=3i53 1. impossible to do. 1. TEJRECHD

2. extremely difficult. 2. DELHEE

3. moderately difficult. 3. IEEEEE

4. alittle bit difficult. 4. DUREE

5. not at all difficult. 5. Foe{HAEETLN

888. This task is not applicable for me. 888. ZOEMERFACHMB TIEE S AL
B/ | 2) Putting on shoes s : 2) Haliddz&id

3) Putting on socks or stockings is 3) TP ANYF IS ZEE

4) Showering is : 4) v D—EBROBI L

5) Light household chores such as tidying and dusting  5) F{HF®EIY EVAEEROIRORELZ TSI
are ! ' =

6) Gardening and yard work are : 6) BEPELTEZTLHICN

7) Preparing and serving meals s : 7) BEEEELEYELAEY TR LR

8) Going shopping is © - 8) BLMICTT< 2 &iE

9) Heavy household chores such as vacuuming and 9) RBREZNTEZY, REZPHTLREEHROD DD
moving furniture is : REZTHIEE

10) Getting in and out of the bath tub is : 10) IBEDICASTEY, BEIHBHEAEITRILE

11) Getting out of bed is : 1) Ny RD5EEEND L

12) Rising from a chair is : 12) BFpbubbpal &l

13) Kneeling is 13) OXETZ &

14) Bending to pick something up off the floor is : 14) RICBWTHDZEDERVSITH I LT

15) Walking upstairs is : 15) BEEREFEDH L

16) Walking downstairs is : 16) BEEZERYDIEE

17) Driving is : 17) EEEHRIHIEIE

18) Walking within the house is : 18) ROFaHLIERE

19) Walking outdoors is : 19) BifahlZ el

20) Sitting is : 20) FEDZ Ll

21) Walking up or down hills or a ramp s : 21) EPREAR SR EUTR &R

22) Standing upright is : ' 22) £o9<uUDIER

23) Getting up from kneeling is : 23) OXFETVERED BB END I &

24) Getting in and out of a car is : 24) E(IFEVIAALY, ELhDREYEZYTZHIEE

25) Participating in sexual activities is 25) HfTAETHIEE

26) Completing my usual duties at work is: (Work 26) EETWDHE L TWBEEARDOOED I EIE (E
includes both a job outside the home and as a FEICEROIMNBRICTRZEEREOFANEE
homemaker.) ‘ NnEY)

27) Working my usual number of hours is | (Working 27) {EETWDHBNTVIEEERUESBLZ LI
includes both a job outside the home and as a (HEICERONCEZRICTEH L EEREOMADE
homemaker.) ENET)

28) Participating in my usual leisure activities is : 28) LWDOOLDBKDFEHICBINT A EE

29) Socializing with friends and family is : 29) RAPREEDFFEENE

30) Participating in my usual sporting activities is 30) WDEHLTWBRAR=YERCBINTHIER

EMISZ | 1) Considering all the activities in which | participate in 1) BEEEDOFRTIT o TWBTANTOFEEEZEATHE
(s daily life, | would rate the ability to perform these BELTLEEN. 2O 1TABICENT, INH50FE
B activities during the past week as : BT ORNETMET B
BIZR 1. impossible to do. 1. THETHS

2. extremely difficult. 2. DELHE

3. moderately difficult. 3. PREEREE

4. a little bit difficult. 4. DLURE

5. not at all difficult. 5. o/ <HEEIHRL
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Toronto Extremity Salvage Score (TESS)

A —lower extremity : FIA B TESS__FB&
BRI | 2) | would rate myself as being : 2) BATEHABEEIY AL
(s
Bafi)
EPaY:T 1. completely impaired 1. ZRICEESIATNS
2 . severely impaired 2. EEDEEDHD
3. moderately impaired 3. PEEOBENDHD
4 . mildly impaired 4. $ifﬂ‘0>l§5 DHB
5. not at all disabled 5. BEEE AN
BRI | Please comment below on any activities you find difficult 2(67&7175”“5 DOPRBLEBO &P HBHE, T

to perform or on any other difficulties you experience
due to the problem you currently have in your leg that
you feel are important and have not been asked about in

%&twwuﬁfﬁﬁﬁ@%twwﬁﬁbtﬁﬁﬁ,%
BEPEBEBLTOBICE DD BT, @vy#—
N CEMEN TOGLZ EARICADBNIE, EARL

this questionnaire. ETHTICEBALTLEEL
[ETES (Free comment) (ZU—2axX>b)
EAAN | Please check to make sure that you have answered allthe T RNTOEBICEZ L TWAHEER L TIEZ0N.
questions. BRANORZFICHEEFHEVEEE, HUYHPEDITETNE
Thank you for taking the time to answer these questions. "L 7z.
Fey MNEERBFEA =7 (BABEKTESS) — T
{(Toronto Extremity S8alvage Score-Lower extremity)
fmﬁ%ﬁg"”" Efonrcr HFoncoslifrbaricts smy 5P T
Bilfer, S, putolicBlins st eoifeys - bl LB, Hlo
BiErE 2T, colBWceobify T ot xobnro Hice > bivEEan
OBATL IS,
D XRVEFREC LN
1 ﬁ"’"’f THD
ook < Bl
3 HEkHE
4 B
5. _¥E-okg i
888___ = o Btz oo
2 Mz i
1,,‘,_:”%1@&—:?'5
2 UELHE
3 EEEE
4 BoEE
5 Eoil @:ﬁmfu\
sss___ - osimrHcndcaea s
B 2. HAFER TESS—TAX
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