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Editorial: Importance of Validating the Scores We Use to Assess
Patients with Musculoskeletal Tumors

Seth S. Leopold MD

In this month’s issue of Clinical Or-
thopaedics and Related Research®,
we are excited once again to present

selected proceedings from our partner
society, the Musculoskeletal Tumor
Society (MSTS). CORR® has proudly
served as the official journal of the
MSTS for more than 20 years and this
affiliation continues to provide CORR’s
readers with a substantial quantity of the
very best musculoskeletal oncology re-
search published anywhere.

This exposure also has helped our
regular readers to become expert
assessors of this kind of challenging

work. The diagnoses covered in these
articles run from the uncommon to the
rare, and there is tremendous heteroge-
neity in their presentations; all chon-
drosarcomas are not alike. The operations
performed for these conditions vary
widely even for the same diagnosis,
depending on the tumor’s location. And
yet it is essential that we overcome these
challenges; most malignancies are life
threatening, and even some benign, non-
life-threatening tumors have serious
functional consequences.

Unlike other orthopaedic sub-
specialties, the primary goal of ortho-
paedic oncology generally is to save the
patient’s life, and, where possible, the
involved limb. Many reconstructions in
patients with tumors are not expected to
restore normal function. This, along
with the combination of uncontrollable
variables I mentioned earlier, makes
randomized, blinded trials on the most-
important questions in tumor surgery
all-but impossible.

Because of that, we need to get all
we can out of studies that reside lower
in the levels-of-evidence hierarchy.

Where studies of treatments are
concerned, this principally means miti-
gating selection bias, transfer bias (fol-
lowup that is insufficiently long or
complete), and assessment bias. Un-
fortunately, since randomization is out
of the question for most diagnoses, se-
lection bias can be difficult to eliminate.
Other, newer approaches—such as
propensity matching [9, 10]—can help

us generate causal inferences in this
setting but cannot completely overcome
the problem. Illness, infirmity, and death
being common among patients with
high-grade sarcomas or metastatic car-
cinomas results in transfer bias being a
hallmark of many oncology trials.

The remaining opportunity for im-
provement is in assessment bias.

When evaluating patients’ results
after surgery, robust patient-reported
outcomes instruments are best. Where
those are unavailable, validated out-
comes instruments are useful. But not all
readers understand what “validated”
means in this context. As a bare
minimum, an outcomes instrument
worthy of our attention should have
the following attributes:

Construct validity

The outcomes instrument should assess
the underlying element of health, dis-
ease, pain, or function that it’s supposed
to measure. This often is assessed by
comparing a new instrument to older
instruments believed to do this well, or
to surveys that have good face validity
(whether defined as intuitive appeal, or
elements chosen by experts or consen-
sus panels).

Reliability

It should be stable; that is, the score
should not change if the same patient
fills it out more than once over a span
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of weeks or months unless the patient’s
health has changed over that time. And
if a patient’s health does change, it
should respond accordingly.

Robust psychometric properties

It shouldn’t have severe floor or ceil-
ing effects. In other words, the scores
should not cluster towards the top or
bottom of the allowable range of scores
used by the measurement instrument,
since that kind of clustering results in
losing the ability to identify potentially
important differences among patients
with the health conditions in question.
It helps also to know at what point
after surgery one might reasonably
expect the score to stabilize, repre-
senting maximal recovery.

A well-defined minimum clinically
important difference (MCID)

We need to know how much of a
difference—how many points on the
new outcomes instrument—is enough
for a patient to care about. Surgery is
painful, expensive, and it carries serious
risks; we would not want to recommend
surgery merely because some study
found a statistical difference using the
outcomes instrument. We need to
know, for instance, that the difference in
score between two procedures being
compared was enough for a patient to
notice and believe was important [8].

It is important to remember that
the above parameters are not abso-
lutes, and that the validity, reliability,
and psychometric properties of an out-
comes instrumentmay vary—sometimes
widely—across cultures. Validation
of outcomes instruments therefore
must be done not just in the language
in which the instrument was created,
but in any languages and cultural

settings where researchers and clini-
cians wish to use the instrument.

The two most-commonly used out-
comes instruments in the work we see
are the MSTS Score [3] and the Toronto
Extremity Salvage Score (TESS) [2].
The TESS is a patient-reported in-
strument, and theMSTS requires that the
patient be assessed by a professional, so
it cannot be considered a patient-repor-
ted outcomes instrument. Requiring in-
teraction with a healthcare professional
to complete an outcomes score intro-
duces assessment bias, and generally is
considered a shortcoming.

The TESS was validated in English
by its designers [2] but (to my knowl-
edge) not since then; its test-retest re-
liability in that initial studywas generally
good to excellent, and it seemed re-
sponsive to change, though I note that its
construct validity was “validated”
against the MSTS score, which had not
itself been validated at the time the study
validating the TESS was done [2]; since
then, the validity of the MSTS has been
called into question [7, 13].

The MSTS score since has been val-
idated in a few small, limited studies.
One evaluated its construct validity
against the DASH in a small number of
patients with upper-extremity tumors
with mixed-to-good results, although the
size and scope of this study mitigates
against its wide generalizability [14]. It
also was evaluated against other quality-
of-life instruments (including the SF-36)
in small a population of patients in
Korea, but that study did not perform
test-retest reliability or assess the test’s
other properties (such as floor or ceiling
effects, or responsiveness to treatment)
[7]. That study raised questions about its
breadth and suggested that important
domains pertaining to patients’ lives and
their healthwere not well assessed by the
MSTS score. There is limited evidence
comparing scores to objective functional
assessments; one study found generally

good correlations betweenMSTS scores
and gait-analysis parameters after distal
femoral resections for malignant tumors
that underwent reconstruction [5].

More-recent studies have found that
the MSTS score did not assess health-
related quality of life to an adequate
degree [13] and suggested that it may be
compromised by ceiling effects [4].
Another concern is that theMSTS score
has been validated in only a small
number of languages other than English,
though these studies have found at least
that test-retest reliability is robust in
versions of the MSTS score that were
tested in Japanese and Brazilian Portu-
guese [4, 12, 13]. The TESS generally
has fared better in studies in which it is
translated and culturally adapted [1, 6,
11], although these, too, are limited by
the fact that they were in part anchored
to the MSTS for assessment of validity.

Further concerns about the MSTS
score include the facts that all of its
domains include one or more in-
termediate grades that are not well de-
fined, there are five physician-generated
domains and one patient-generated do-
main that may or may not be appropriate
to pool (though they typically are sum-
med to generate the total score), and
scores from a system that includes a
categorical approach to grading patients’
results often are presented as a percent-
age of the total possible score,whichmay
or may not be statistically appropriate.

All told, we do not know nearly
enough about the behavior of the
scoring systems we use to assess our
treatments for patients who have mus-
culoskeletal tumors. The heterogeneity
of patients and treatments that I men-
tioned earlier poses real limitations in
our ability to refine these instruments;
the same tumor may be treated with
different kinds of resection, occur in
different locations, and affect patients
whose overall health varies widely.
Even so, we can and should do better.
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For example, as far as I know, we
have no information at all about the
MCIDs for either the MSTS score or the
TESS,whichmeanswe don’t knowhow
large an improvement on either scale is
enough for a patient to notice or care
about. While important in general [8],
establishing MCIDs seems essential in
patients with malignancies in whom our
treatment choices include the very toxic
(chemotherapy, radiation) and the highly
morbid (major limb-reconstructive sur-
gery, amputation).

While randomizing patients with
cancer can be challenging, and loss to
followup in clinical trials of these
patients is inevitable, learning more
about the instruments we use to assess
orthopaedic-oncology interventions is
entirely within our grasp.

I challenge our partners in the Mus-
culoskeletal Tumor Society—as well as
those in the International Society of
Limb Salvage, which also publishes its
proceedings in CORR—along with any
other interested clinician scientists who
are not members of either of those so-
cieties, to refine the outcomes instru-
ments we use to assess patients with
musculoskeletal tumors, validate them
more convincingly, and determine
MCIDs at least for the common di-
agnoses that musculoskeletal oncology
surgeons care for. By doing so, they
would fill an essential gap in our
knowledge, and because of this, I would
commit to fast-tracking the review
process on any study about these im-
portant topics submitted to CORR.
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