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Where Are We Now?

L
imb-salvage surgery for an

upper or lower extremity

tumor can be a life-saving

procedure that allows the patient to

survive with a viable and functional

limb. Of course, we are left with a key

question: Exactly how viable and

functional are these limbs? The Mus-

culoskeletal Tumor Society (MSTS)

scoring system can help investigators

and clinicians answer this question, but

the MSTS score was written in English

and tested on patients from the United

States [7]; for it to be used elsewhere,

it needs to be translated and validated

in the languages spoken where the tool

is used.

In the current study, Uehara and

colleagues psychometrically assessed

the Japanese version of the MSTS

scoring system for the upper extremity

(MSTS-UE) and found that it had

excellent test-retest reliability, accept-

able internal consistency, and

construct validity. In short, the MSTS-

UE was consistent across time points

and the domains of the scoring system,

as well as measured what it was sup-

posed to be measuring. However, the

criterion validity, or the ability of the

scoring system to predict another val-

idated outcome assessed at the same

time point, was found to be less

consistent.

Other scoring systems used to

measure limb function such as the

patient-derived Toronto Extremity

Salvage Score (TESS) [4] showed

substantial correlation. However, the

correlation with the SF-36 (quality-of-

life measure) physical component was

fair, while correlation with the SF-36

mental component and MSTS-UE

emotional acceptance component were

slight to fair. The variability in scores

indicates that our patients’ mental and

emotional perceptions of their out-

comes differ substantially from the

perceptions of the physician.

Where Do We Need To Go?

It is apparent from the current study

and one other that I know of [9] that

many factors contribute to patients’

functional outcome scores following

limb-salvage surgery of the upper

extremity, and that physician-derived

scores do not necessarily correlate with
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patient-reported outcomes. In some

patients, quality-of-life with respect to

mental and emotional health may

trump domains such as ROM and

strength. Given that patient-centered

care should focus on patient percep-

tions of outcomes (as opposed to

physician perception of outcomes),

there remains a gap in available

patient-reported outcome scores that

more accurately reflect the goals of

patient-centered care in oncologic limb

reconstruction.

One way to fill that gap is through

the NIH-funded Patient Reported Out-

comes Measurement Information

System (PROMIS), which develops

reliable and precise measures of

patient-reported health status for phys-

ical, mental, and social well-being [3,

13]. This extensively validated out-

comes-assessment system is available

for research purposes in a wide range of

health domains. PROMIS provides a

timely opportunity for orthopaedic

oncology specialists for validation in

the oncologic limb-salvage surgery. In

fact, PROMIS has been validated in

patient populations with orthopaedic

disorders of the upper extremity [5, 10],

foot and ankle [8], and spine [2, 12]

with less administrative and patient

burden than other patient-reported out-

comes due to the ease of online access

and the user-friendly nature of the sys-

tem [1]. It uses computerized adaptive

testing (CAT), in which a computer

algorithm customizes and selects sub-

sequent items based on individual

examinee’s answers [1].

One advantage of the PROMIS

system is that many of the associated

measures have already been translated

and validated in several other lan-

guages, and translations are in progress

for many others as well [11]. Although

many PROMIS items have been

translated into various languages, there

is an opportunity for orthopaedic

oncology researchers to add to the list

of translations.

How Do We Get There?

The full ‘‘Physical Function’’ PROMIS

is an example of a subdomain that has

yet to be translated into French, an

important translation for international

collaborative studies involving patients

in France, Canada, and Belgium.

Translators representing dialects from

regions within these countries should

collaborate using standardized

methodology to create a universal

translation that could be validated in

the relevant populations. One way to

do this is by applying the universal

approach, meaning that one version of

the translation is used for multiple

countries instead of country-specific

versions of the same language.

Although the universal approach

allows for centralized item develop-

ment, and reduces bias introduced

from multiple translations, it requires

contributions from dialects of repre-

sentative regions throughout the

various countries involved.

Patients with musculoskeletal

tumors should be evaluated concur-

rently using PROMIS scores, as well

as conventional assessment tools such

as the MSTS and TESS. The psycho-

metric properties of the PROMIS

system in this patient population could

then be evaluated. The capability of

the PROMIS system to incorporate

mental- and social-health domains

should provide the much-needed indi-

vidual patient-reported mental and

emotional health domains that are

missing from the MSTS and TESS.

As all fields in medicine move

towards a more patient-centered

approach to healthcare, systems that

mathematically take into account a

wide variety and broach range of

health domains, such as PROMIS, will

help us more accurately assess patient

outcomes in orthopaedic oncology. In

addition, the ability to store data online

and share deidentified outcomes data

should provide opportunities for large-

scale collaboration, not only in vali-

dation studies, but also in outcomes

assessment, prospective cohort studies,

and randomized trials [6].
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5. Döring A-C, Nota SPFT, Hageman
MGJS, Ring DC. Measurement of
upper extremity disability using the
patient-reported outcomes measure-
ment information system. J Hand
Surg. 2014;39:1160–1165.

6. Eisenstein EL, Diener LW, Nahm M,
Weinfurt KP. Impact of the patient-

reported outcomes management
information system (PROMIS) upon
the design and operation of multi-
center clinical trials: a qualitative
research study. J Med Syst.
2011;35:1521–1530.

7. Enneking WF, Dunham W, Gebhardt
MC, Malawar M, Pritchard DJ. A
system for the functional evaluation
of reconstructive procedures after
surgical treatment of tumors of the
musculoskeletal system. Clin Orthop
Relat Res. 1993:241–246.

8. Hung M, Baumhauer JF, Brodsky
JW, Cheng C, Ellis SJ, Franklin JD,
Hon SD, Ishikawa SN, Latt LD,
Phisitkul P, Saltzman CL, SooHoo
NF, Hunt KJ, Orthopaedic Foot &
Ankle Outcomes Research (OFAR)
of the American Orthopaedic Foot &
Ankle Society (AOFAS). Psycho-
metric comparison of the PROMIS
physical function CAT with the
FAAM and FFI for measuring
patient-reported outcomes. Foot
Ankle Int. 2014;35:592–599.

9. Kolk S, Cox K, Weerdesteyn V,
Hannink G, Bramer J, Dijkstra S,
Jutte P, Ploegmakers J, van de Sande
M, Schreuder H, Verdonschot N, van
der Geest I. Can orthopedic oncolo-
gists predict functional outcome in
patients with sarcoma after limb
salvage surgery in the lower limb? A
nationwide study. Sarcoma. 2014;
2014:436598.

10. Overbeek CL, Nota SPFT, Jayaku-
mar P, Hageman MG, Ring D. The
PROMIS physical function corre-
lates with the QuickDASH in
patients with upper extremity illness.
Clin Orthop Relat Res. 2015;473:
311–317.

11. Patient Reported Outcomes Mea-
surement Information System.
Translations. Available at: http://
www.nihpromis.com/measures/trans-
lations. Accessed May 30, 2017.

12. Paulino Pereira NR, Janssen SJ,
Raskin KA, Hornicek FJ, Ferrone
ML, Shin JH, Bramer JAM, van Dijk
CN, Schwab JH. Most efficient
questionnaires to measure quality of
life, physical function, and pain in
patients with metastatic spine dis-
ease: A cross-sectional prospective
survey study. Spine J. [Published
online ahead of print February 24,
2017]. DOI: 10.1016/j.spinee.
2017.02.006.

13. Reeve BB, Hays RD, Bjorner JB,
Cook KF, Crane PK, Teresi JA,
Thissen D, Revicki DA, Weiss DJ,
Hambleton RK, Liu H, Gershon R,
Reise SP, Lai J, Cella D, PROMIS
Cooperative Group. Psychometric
evaluation and calibration of health-
related quality of life item banks:
Plans for the patient-reported out-
comes measurement information
system (PROMIS). Med Care. 2007;
45:S22–S31.

123

2262 Ghert Clinical Orthopaedics and Related Research1

CORR Insights

http://dx.doi.org/10.1097/BRS.0000000000001965
http://www.nihpromis.com/measures/translations
http://www.nihpromis.com/measures/translations
http://www.nihpromis.com/measures/translations
http://dx.doi.org/10.1016/j.spinee.2017.02.006
http://dx.doi.org/10.1016/j.spinee.2017.02.006

	CORR Insightsreg: Reliability and Validity of the Musculoskeletal Tumor Society Scoring System for the Upper Extremity in Japanese Patients
	Where Are We Now?
	Where Do We Need To Go?
	How Do We Get There?
	References




