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ABSTRACT

There has been a consistent effort to improve the way we measure
outcomes in hand and wrist surgery. The advantages of widely accepted
outcome measures include patient specificity and the ability to
appropriately compare results. We developed a consensus tool based on
subjective and objective measures. All of the tests have been previously
validated. We present a series of patients and some preliminary results. It
seems that this test allows for a detailed and specific assessment of the
patient’s outcome. Further study and policy decision on which tests should
be used may enable a more uniform on one hand and patient specific on

the other, evaluation of outcomes in the hand and wrist.
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Introduction

There has been a consistent trend to try and improve the
way we measure outcomes in hand and wrist surgery. The
advantages of outcomes measurements that are specific
to a patient on one hand, and standardized on the other,
include the ability to adequately compare results and the
potential to unambiguously differentiate between
expected/good outcomes and those that are poorer or
less than expected’: 2. This evidence can lead to the
establishment of generalized guidelines for treatment
and rehabilitation as well as may allow for outcomes
assessment that is not dependent on fiscal or political
considerations but rather on patient well-being as the
main goal of treatment3. 4,

In an effort to provide standards of care, there has been
a push towards high-level randomized clinical trials in
medicine in general and in wrist specifically in order to
provide standards but most critical analyses demonstrate
suboptimal reportings 6. This endeavor is problematic
since the expectations and tasks are so variable-
particularly in the hand and wrist-that standardization
seems almost an impossible feat. How can we
appropriately compare the results of a distal radius
fracture treated surgically in an active golf player to a
fracture in a musician? We have to account for the
fracture characteristics, treatment, including therapy
provided, but more importantly the patient characteristics
that will determine expectations and function. Many of
these variables are impossible to account for at this time.
So, while standardization requires large databases, the
challenge of truly evaluating individual outcome is rarely
met. Examples of factors we do not account for are
patient expectations, differences in occupation, and
disparities of social support. While the treating surgeon
may evaluate an outcome one way, the patient may see
things differently.

The most frequently reported clinical outcomes for hand
issues are range of motion (ROM) and grip strength.
Though functional scoring systems have been devised and
employed to add information, many of these include
ROM and grip strength as the only objective
measurement’: 8. While standardized assessment of grip
strength is well described and produces a reliable
measurement when performed in the standardized
manner, ROM measurements with a goniometer are not
standardized, and can result in vastly different results
depending on the examiner. This in turn limits their
usefulness when comparing outcomes from different
studies® 10,

Numerous variations of patient reported outcome (PRO)
scores have been developed. These are subjective
assessment tools for evaluating the personal perception
of a patient’s performance in daily living including work,
sports and other activities. Commonly used PRO tools are
the Michigan hand questionnaire (MHQ), the patient-
rated wrist evaluation (PRWE), and the disabilities of the
arm, shoulder, and hand questionnaire (DASH)7: 11, The
manual ability measure (MAM) 16 and 36 scoring
systems 213 are also a patient rated scales that focus on
daily activities. While the most notable advantage of
these tools is their ability to provide information in a
quantitative format regarding the patient’s satisfaction in

his/her daily life performance, the fact that this tool is
subjective limits its applicability 4.

Other functional scores such as the Mayo wrist score and
the Gartland & Werley tests, are performed by the
physician. These theoretically include the advantage of a
more objective evaluation but the evaluator may not
always be disinterested and still relies on the patient’s
articulation of parameters such as pain, stiffness, and
function'4.

More detailed /task specific functional evaluation systems
have been described. There are multiple tests of manual
dexterity that are valid and reliable, many of these tests
however have the drawback that they do not utilize items
from everyday life. An example of such test would be the
functional dexterity test, which primarily measures in-
hand manipulation abilities and thus has limited
application for evaluating the wrist. Other tests such as:
the Sollerman test of hand function or the Jebsen-Taylor
test of hand function'2 13 or the sequential occupational
dexterity test (SODA)'5, evaluate hand function during
specific functional tasks. These tests aim to more
specifically evaluate everyday functions of the hand and
fingers and indirectly evaluate the wrist, as the wrist
serves as a foundation to position the hand optimally to
perform a task efficiently and effectively. However,
except for the functional dexterity test, the tests of
function require the proper equipment and are time
intensive to perform (upwards of 20 minutes or more) and
often do not stress the wrist sufficiently to accurately
reflect everyday hand use. Thus, because the tasks are
fairly easy to perform and do not require specialized
movement and load, such as removing coins from a coin
purse in the Sollerman test, the true impact of a wrist
condition upon hand function is not exposed!®.

It is likely that the tasks evaluated should be specific not
only to the patient and his/her needs but also to the
particular pathology addressed. In the study of the thumb
carpometacarpal joint osteoarthritis, the investigators
evaluated key pinch, cylindrical grasp and jar twist as
means of evaluating function specific to the joint!7.

In an attempt to address this challenge, a group of wrist
researchers, therapists and surgeons have agreed on a
collection of already proven/validated tests to address
patient specific outcomes. This tool allows for a visual
representation of the measurements and has been
modified in response to feedback from patients and
therapists and includes objective and subjective
measurement tools. This will likely help in providing
shared decision making since both the patient and the
treating therapist and surgeon evaluate the patients’
results the same way and see the same graph (visual
representation) of outcome.

The purpose of this series is to present the tool and a
series of patients evaluated by utilizing it.

Methods:

THE EVALUATION TOOL:

The evaluation tool was established by a group of
international hand surgeons, hand therapists and
researchers in the field. In a meeting in Bern Switzerland
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in 2020, a consensus of already validated tests for
outcome measurement in the wrist was achieved. In an
attempt to provide a testing tool that would be patient
specific and truly reflect patient outcome, the tool consists
of 2 parts. One part includes questionnaires the patient
answers (PROMs) and the second part includes objective
measurements performed by the evaluator. When
entering the results, the scores of every evaluation time
point are automatically plotted on a spider diagram to
allow visualization of weaker areas that should be
addressed in therapy or surgery and to allow the patient
and the evaluator to visualize progress along the time
points. (Supplementary material includes the tests, the
excel file to upload the scores and a user manual that
includes instructions for the individual tests that are
included)

Results:

In a preliminary pilot study, the tool was found to be
patient and condition specific, and the patients and
providers felt that the tool was able to reflect true results.
It was not difficult to apply in multiple health environments
and countries. The evaluation tool allowed for easy
shared decision making since both the patient and the
provider see the same visual representation of the
measured tests.

Consensus Wrist Index

(Grip Strergth Pronation Ratio

(Grip Strength Supination Ratio}

fGrip Strength Ratio |

Wrist Radial / Ulnar

Case series:

CASE 1:

A 15-year-old, female presented with a malunion of the
left forearm 2 years after a forearm shaft fracture. This
had initially been treated with plate osteosynthesis. The
radial plate was removed 1 year following the original
fracture surgery. She presented with a Madelung-like
deformity and pain (though stating that the pain had
existed some years prior to the fracture).

She underwent 2 subsequent surgeries due to continued
pain and loss of motion. The first surgery included a
navigated correction osteotomy of the radius and ulna,
with removal of the ulnar plate, and the second (4 months
later) included an additional intra-articular correction
osteotomy of the radius to address an additional intra-
articular malunion of the lunate fossa.

Summary of wrist index: (Figures 1a and 1b). There are
moderate changes in measurements for hand function
before and after the first 2 surgeries. In contrast, PROM’s
only improved at 6 months after the second correction
osteotomy. This illustrates that PROM’s were more
rigorous in providing the true outcome of the involved
hand by measuring subjective values compared to the
objective measurements of force, range of motion and 2-
point discrimination.

2nd after 1st correction osteotomy

31 after 2"d correction osteotomy

* Moderate changes in function of hand measurements before/after surgeries
* Improvements in Patient Rated Outcome Measures 6 months after 2 surgeries

© 2025 European Society of Medicine 3
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before | After 1st | After 2nd
correction | correction

Weightbearing with 0
wrist in Extension

Carrying a dinner plate 2 4 10v
with hand supinated

Playing her flute 0 0 7V
Mean .66 266 V 8.33v
PSFS

Minimum dectable change (90% Cl) for mean score= 2 points V
Minimum dectable change (90% Cl) for item scores= 3 points V
Stratford, P, Gill, C., Westaway, M., & Binkley, J. (1995). Assessing disability

and change on |nd|V|duaI7pat|ents 'a report of a patient specific measure.
Physiotherapy Canada, 47, 258-263.

3 months after 1st correction only little improvement in PSFS and
Sane, big improvement 6 months after 2nd correction in all PROMS

Consensus Wrist Index

Pses
100

Grip Strength_Pronation Ratio PRWE Pain Scale |

Grip Strength Supination Ratiol [PRWE Function Scale

{Grip Strength Ratio| —\ ———| GANE

[MHQ work module

Wiist_Pronation/Supination| Wrist Extension/ Flexion|

_ After osteosynthesis | After 1st correction | After 2nd correction

How would you rate your injured hand / wrist on 40
a scale of 0-100? 100 is normal

Figure 1a and 1b: The consensus wrist index for case 1.

CASE 2:

A 33-year-old, male, biology student, presented with
Kienbock’s disease (avascular necrosis of the lunate bone)
Lichtman stage IlIA with reduced carpal height and
partial fragmentation of the lunate. Despite
conservative treatment, he developed increasing pain
with inability to bike, climb and strength-train. Since he
was ulna-neutral and a had a lunate Type I, surgical
treatment included a vascularized bone graft from the

Grip Swength Pronation Ratio PRWE Pain Scale (0-50 0=no
(0= no grip strength - 100% 10= worat pain ever)
contra|

surgery, improved 6-15 months after surgery

© 2025 European Society of Medicine

3 months after reconstruction of lunate

80 (O

radius (septal pedicle 4/5) and a capitate shortening.
Healing was uneventful with some clinical improvement.

Summary of wrist index: (Figures 2a and 2b) The range
of motion in flexion remained markedly reduced despite
intensive hand therapy and progressive splinting. PROM’s
improved. The wrist index shows that despite suboptimal
objective improvement, his PROM’s did improve. Since he
was painfree, and could perform all activities.

Function of hand measurements before surgery better than afterwards (flexion)
3 months after surgery Patient Rated Outcome Measures (PROM’s) worse than before
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Date of Return to PRWE PRWE
evaluation work Pain scale function
subscale
06.01.2020 yes 5 14 60 95
04.06.2021 yes 8.33 5 90 90

Well-being of the patient

Poor

Figure 2a and 2b: The consensus wrist index for case 2.

CASE 3:

A 37 year-old, female, office worker, presented with a
painful intraosseous cyst in the distal third of the scaphoid
associated with swelling over the 2nd and 3rd extensor
compartments. The pain significantly limited her function.
She was treated with a bone graft from the radius, fixed
with an intraosseous screw. Evaluation 6 months after
surgery demonstrates improvement in pain but at 12 and

PRWE Pain Scale (0-50 0=no
pain, 10= worst pain ever)

ROM- 100% equal or better
than contra-lateral wrist )

Well-being of the patient

CT scan coronal
and sagittal

24 months post surgery despite healing of the cyst, she
continued to complain of significant disability related to
the use of her thumb. Further investigation using
ultrasound demonstrated scarring and adherence of the
extensor pollicis longus tendon (EPL) irritating a branch of
the superficial radial nerve.

Summary of wrist index: (Figures 3a and 3b)

c!

CT scan coronal
and sagittal

* Good function of hand measurements before/after surgery
* Deterioration in Patient Rated Outcome Measures (PROM’s) 12 months after surgery
after having been better at 6 months after surgery

© 2025 European Society of Medicine
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Return to
work

Date of

evaluation

PRWE
Pain scale

PRWE
function
subscale

25.06.2021 yes 2

17.10.2022 yes 9

Grip Swength Ratio (0= no
grip strength - 100% equal o
better than contra-lateral
wriat )

‘Wrist range motion Radial /
Ulnar Dewiation (0= no ROM-

inat)
ROM.- 100% equal

than contra-lateral wrist )

i
i

36 1174 60 100

10 0.5 70 100

PRWE Pain Scale (0-50 0= no
pain, 10= worst pain ever)

“=—— SANE rate injured body part
on a scale of 0-1007/ 100=
nomal

MHQ work module (1-5/
1=always, 2=often,

\ 3=sometmes, 4=rarely,
\ S=never)

Wit r:

motion
Flexion/Extension (0= no
ROM- 100% equal or better
than contra-lateral wrist )

Well-being of the patient

Poor

Figure 3a and 3b: The consensus wrist index for case 3.

Subjectively, the patient worsened over time especially in
the patient specific testing. Despite a good range of
motion and grip strength after surgery, again the PROM’s
were worse 1 year after surgery. The tool was able to
assist in identifying a different problem affecting the
patient’s outcome.

Discussion:

Multiple factors affect hand and wrist function. These
include factors that we are able to account for such as
injury severity and age, but also many factors such as
social support, occupational and other specific functional
expectations, that we are unable to account for. As a
result, our ability to evaluate and ultimately compare and
communicate true patient outcomes remains limited.

This consensus outcome tool that we present seems to
address the issue of patient and condition specificity.
Incorporating multiple areas for patient input may enable
measurement of true outcome. It has the advantage of
incorporating already used and validated tests and
seems to be fairly easy to integrate into diverse health
care settings, though further study is needed to
substantiate this aspect of the outcome tool.

Another area that still needs to be investigated is the
question of whether a condition- specific amendment to
the tool should be added to adjust for particular issues
related to certain conditions (for example measuring
pinch strength in thumb carpometacarpal joint

osteoarthritis as opposed to measuring grip strength that
would be less specific to the condition).

Despite the push for personalized medicine and decision
sharing between the provider and the patient, in many
health environments, there remains a need to standardize
the way we measure outcomes. These are used fo
determine compensation and to provide guidelines for
care. The question therefore remains, how do we on one
hand measure true patient outcomes but on the other
provide standards? We believe the way to do this is to
use a large number of individual outcomes analyzed
using big data. Big data is defined as “extremely large
data sets that may be analyzed computationally to
reveal patterns, trends, and associations, especially
relating to human behavior and interactions.”

In order to be able to do this there is first a need to come
up with an agreed upon number of tests or tools that
could be used by many. We believe that an
understanding would need to obtained across countries
and health systems to achieve the goal of uniformity in
assessment and the ability to accurately compare
outcomes.

In summary, we present an attempt to provide a
consensus patient specific outcome measure. Further study
is needed but further policy decisions can aid in our
ability to not only evaluate our care correctly, but also to
control the narrative in our respective healthcare
specialties and environments.

© 2025 European Society of Medicine 6
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