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Abstract

Introduction:

Fractures of the distal radius are the most common fractures in the upper extremity.
The conservative management of these fractures often yields favorable outcomes,
which can be measured using various scoring systems, and are often associated
with controlled inflammatory response. This study aims to determine whether the
Modified Mayo Wrist Score (MMWS) can be an alternative to the gold standard
Disabilities of Arm, Shoulder and Hand (DASH) score. Additionally, we investigate
the effect of the Radius Union Scoring System (RUSS) and the C-Reactive Protein
(CRP) inflammatory marker to those scores.

Material & Methods:

Patient samples were consecutively taken from a population of patients with
conservatively managed distal radius fractures using a cast. The patients were
treated with a cast for 6 weeks, followed by a radiographic evaluation to assess the
RUSS score and blood sampling in the 9" week to measure CRP level. In the 12
week, the DASH and MMWS were assessed.

Result:

Correlative analysis showed a strong correlation between MMWS and DASH score,
and a predictive correlation between RUSS and CRP level toward MMWS and
DASH score.

Conclusion:

The MMWS scoring system correlates with the DASH score, making it a promising
scoring system in clinical practice, while a high RUSS score and low 9th-week CRP
level can cause better functional outcomes in patients with conservatively managed
distal radius fracture.

Introduction

Distal radius fracture is the most common fracture
of the upper extremity, Its conservative management has
been proven to be effective and resulted in comparable
clinical outcomes to surgical management, especially in
elderly patients.! These clinical outcomes can be
measured with various scoring systems, where
Disability of Arm, Shoulder, and Hand is the most
commonly used system, with high validity and

reliability.? However, this scoring system has 30 items
on its inventory, thus taking roughly 20-30 minutes to
finish in clinical practice.* Modified Mayo Wrist Score
(MMWS) is another scoring system developed to
measure the outcome of wrist procedures, where it
consists of only 4 items combining subjective and
objective parameters.* Yet, this score has not been
researched as much as DASH and still has varying
results regarding its validity and reliability.”
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The clinical outcome for distal radius fracture
management is also correlated with several aspects. A
higher degree of union, which can be measured with
the Radius Union Scoring System (RUSS), is correlated
with better outcomes,®” similarly, controlled inflamma-
tion response also contributes to it, where prolonged
inflammation of more than 9 weeks after the trauma is
correlated with poor outcomes.?

This paper aims to determine whether MMWS can
be an alternative to the gold standard DASH score and
to determine the effect of inflammatory markers on
clinical outcomes in patients with distal radius
fractures treated conservatively.

This study is a longitudinal observational study
and was conducted at Prof. Dr. Ngoerah Hospital on
March 2023 until August 2023. Thirty-five consenting
patients with distal radius fractures treated
conservatively with cast immobilization are enrolled in
this research consecutively. The inclusion criteria are
patients with age more than 18 years old and consent to
be enrolled in the study. The exclusion criteria are a
history of ipsilateral upper extremity fracture, having
an infectious disease in the course of study, having a
cognitive impairment, suboptimal reduction quality
after cast application, and patients with multiple
fractures.

The cast is maintained for 6 weeks, with weekly
visits to evaluate the cast quality and reapplication of
the cast when loosening occurs. The cast was removed
after 6 weeks, followed by plain radiography
examination to determine the RUSS score. A 6-week
physiotherapy was commenced on the patients, and
was followed up weekly for the progress. On the 9*
week, a blood sample was collected to determine the
CRP level as the inflammatory marker, and on the 12t
week, the DASH score and MMWS were measured,
using a goniometer for a range of movement
measurement, and hydraulics hand dynamometer for
grip strength evaluation.

The correlation between the DASH score and
MMWS was measured using the Spearman correlation
test to determine correlation coefficient (r), while the
correlation between RUSS and CRP level to the DASH
score and MMWS was measured using linear
regression analysis. Statistical analysis was done using
SPSS Statistics version 26 (IBM Corp., Armonk, New
York).

A descriptive analysis of 35 patients enrolled in
this study is presented in range, median, and
interquartile range (IQR). The sample consists of 17
males and 18 females. The median age for male subjects

was 36 year-old (IQR 38), and females is 44.5 year-old
(IQR 45). Median for RUSS score is 6 (IQR 1), while for
CRP s 0.75 (IQR 0.55). DASH score has a median of 2.5
(IQR 7.5), and MMWS 80 (IQR 25). Descriptive analysis
for the samples is described in Table 1.

Table 1. Descriptive analysis of variables

Variable Range Median IQR
Age (year) 1;78;1(191\341251) 44?5? ((legle) 4?8(&412:311)
RUSS 4-8 6 1
CRP (mg/L) 0,29-1,78 0,75 0,55
DASH 0-23,3 2,50 7,5
MMWS 50-100 80 25

Correlation analysis was done for DASH, MMWS,
CRP, and RUSS as previously described, which can be
seen in table 2.

Table 2. Correlation analysis of variables

Variable Pair cngl;ri:::fz) p-value
DASH-MMWS# -0.919 0.000
RUSS-DASH?! -0.826 0.000
RUSS-MMWS? 0.904 0.000
CRP-DASH? 0.779 0.000
CRP-MMWS? -0.837 0.000
a: Spearman correlation test; b: linear regression test

Spearman correlation test for DASH and MMWS
resulted in a strong very strong significant inverse
correlation with r -0.919 and p < 0.05, showing lower
DASH score is correlated with higher MMWS. Linear
regression test for RUSS and DASH score resulted in a
very strong significant inverse correlation with r -0.826
and p < 0.05, showing lower RUSS is correlated with
lower DASH score. While linear regression test for
RUSS and MMWS resulted in a very strong significant
correlation, with r 0.904 ad p < 0.05, showing higher
RUSS is correlated with higher MMWS. Similar results
are also found in CRP and DASH score and CRP and
MMWS correlation analysis using linear regression
test, where CRP and DASH score is shown to have
strong significant correlation with r 0.779 and p < 0.05,
and CRP and MMWS has very strong significant
inverse correlation with r -0.837 and p < 0.05.

Discussion

This study sample, which is taken consecutively,
consisted of 17 male patients and 18 female patients.
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This data is in line with the general epidemiology of
distal radius fracture, where the female has a higher
incidence compared to the male’ Meanwhile, the
median age in the male group is 36 years, and for
female 44.5 year. This finding is also following the
epidemiology, where the female population has a
higher mean age compared to males."

Correlation analysis of DASH score and MMWS
has shown a very strong significant inverse correlation
between these two scores, with a correlation coefficient
of -0.919 and p < 0.05. Previously, this correlation has
never been studied specifically. The author made a
systematic search for papers using these two variables
in their analysis, and found 10 journals, which contain
26 pairs of DASH score and MMWS. From these 10
pairs, correlation analysis was made using the Pearson
test, resulting in a very strong significant inverse
correlation with a correlation coefficient of -0.861 and p
< 0.05."% This analysis result is in line with the
findings in this paper. DASH score has been previously
researched extensively, showing good internal
consistency, test-retest, and responsivity.®

A similar result is also found in correlation
analysis between RUSS and DASH, showing a very
strong significant inverse correlation between variables
(r = 0.826, p < 0.05). Previously, there was no study
researching this correlation. Two studies using these
two parameters as its variable have shown that the
group with higher RUSS, has a lower DASH score, thus
supporting the finding of the current study.”* Analysis
of RUSS and MMWS pointed to the same direction,
showing a strong significant correlation between them
(r = 0.904, p < 0.05), indicating better union results in
better outcomes. No previous study has researched the
correlation between these scores, however, two prior
studies using these two parameters as its measurement
exhibit higher RUSS in groups with higher MMWS.?
Numerous prior researches have shown a correlation
between union and outcome of fracture management,
although not specific to RUSS nor DASH score. This
indirectly concludes that better RUSS will yield a better
DASH score and MMWS 22

Linear regression analysis of CRP level to DASH
score and MMWS has shown a strong significant
correlation (r = 0.779, p < 0.05) to the former, and a very
strong significant correlation (r = 0.837, p < 0.05) to the
latter. This result signifies the effect of controlled
inflammation to a better functional outcome.
Previously, there is no study has researched the
relationship between CRP level to DASH score and
MMWS. However, it is well-researched that controlled
inflammatory response is crucial for the fracture
healing process.”>* Attenuation of the inflammation in
the early phase of fracture healing leads to delayed and
non-union” On the other hand, prolonged
inflammation process in this population is correlated
with worse functional outcomes.” research by de Jong

et al shown CRP level at week 4 in patients with distal
radius fracture is correlated with pain and wrist range
of motion on week 12.% While research by Sadighi et al.
concluded that patients with higher CRP levels in
fracture cases complicated with metabolic syndrome
has a higher rate of nonunion, thus resulting in worse
functional outcome.®

This study has several drawbacks. Firstly, the
limited number of samples resulted in a non-normal
spread of data, which can be a potential bias in the
statistical analysis. Lastly, the lack of samples with high
CRP levels makes the potential sampling bias.

Conclusion

MMWS has been shown to have a very strong
correlation with DASH score, making it a comparable
option to be used on daily practices, while controlled
inflammation, as reflected as normal CRP level at week
9 post-trauma, and good union quality, as scored with
RUSS, is correlated with strongly with DASH score and
MMWS, making it a promising predictor of functional
outcome in patients with distal radius fracture treated
conservatively.
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