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Abstract

Objective: To describe prevalence of scapular dyskinesis (SD) in adult patients with distal radius fractures (DRF).

Material and methods: The current cross-sectional study was conducted at the San Borja Arriaran Clinical
Hospital. 180 patients with a type an extra-articular DRF, according to the AO classification, were recruited. The
presence of SD was evaluated with the yes/no dynamic test based on visual criteria, and the clinical diagnosis of
shoulder pain was performed by orthopedic surgeon.

Results: The prevalence of SD is shown in 80% of all patients with DRF, this value increases to 90.9% in group
of patients with associated shoulder pain. The odds ratio was 10 with a 95% CI: 4.1-24.8 (p=0.0000).

Conclusions: The prevalence of SD is shown in 80% of all patients with DRF; this value increases to 90.9% in
the group of patients that present DRF with associated SP. The ratio for estimating prevalence is 10 times higher in
patients with DRF with shoulder pain compared with the asymptomatics shoulders. There is a statistically significant
association between the presence of SD and shoulder pain in patients with DRF.

Keywords: Distal radius fracture; Scapular dyskinesis; Shoulder pain;
Cross-sectional study; Odds ratio

Introduction
Distal radius fracture (DRF) is the most frequent fracture in adults,

representing about 20% of total fractures treated in emergency services
[1], epidemiologic studies have reported high incidence in white
populations, especially in elderly patients [2,3]. DRFs in patients have
typically been treated conservatively with closed reduction and plaster
cast immobilization [4]. The damage caused by a fracture and the
associated immobilization, leaves some lasting effects, such as pain,
edema, reduced range of motion, decreased strength, deformation, and
impairment of injured limb function [5].

The reported complication rates in relation with DRF are highly
variable [6]. McKay et al. reviewed the overall incidence of
complications after DRF in the literature, loss of motion, delay in
consolidation and/or vicious consolidation, Dupuytren’s contracture,
complex regional pain syndrome type 1, and secondary arthritis/
arthrosis present the highest levels of incidence [7].

Most of the complications mentioned above are located in the
surrounding areas of the original injury; however, compensatory
motions at proximal segments following a distal injury have been
reported several studies [8-12]. It should be noted that the scapula is
one of the most affected anatomical structures by these adaptive
changes, because the scapula acts as a linkage between the trunk and

the Upper Extremities (UE), it is therefore more vulnerable to the
deleterious effects of distal injuries [13].

The role of the scapula is essential for an optimum performance of
the UE [14,15], optimal positioning of the scapula is essential for
enhancing the quality of arm movement when fine motor control is
required to achieve goal-directed activities [14,16]. Scapular motion
provides optimal muscle length-tension ratios for accurate movement
patterns and promotes muscular energy conservation during arm
motion [14]. In particular, the scapulothoracic joint creates a
functional bridge between the upper extremity and the trunk segment,
where 51% of the kinetic energy is sequentially transferred to distal
segments [14].

Alterations in the normal kinematics of the scapula are called
Scapular Dyskinesis (SD) [17,18]. It is a general term that reflects the
loss of normal control of scapular motion [17]. There is substantial
evidence of scapular kinematics in people with shoulder pain, across a
variety of shoulder pathologies [17-19], such as subacromial
impingement syndrome [20,21], glenohumeral instability [22],
adhesive capsulitis [20], tendinopathy and/or rotator cuff tears [20],
and clavicle fractures [23].

Despite the SD may be found in association with many types of
shoulder pathologies, the exact relationship between dyskinesis and
clinical pathology is not clear [17,18]. SD is a non-specific response to
a painful condition in the shoulder rather than a specific response to
certain glenohumeral pathology; therefor it is more appropriate to
consider it a potential impairment to shoulder function [17].
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Recently the study published by Ayhan et al. [13] showed that
patients with DRF present a significant increase in the upward and
internal rotation of the scapula during arm elevation in the frontal
plane compared to asymptomatic subjects; and present an increment in
the upward rotation during scapular plane elevation and there was an
increase in the anterior tilting elevation in the sagittal plane [13].

These changes in the normal kinematics of the scapula lead to some
consequences, like pain and limited range of motion in the shoulder in
patients with DRF. There are, however, no published studies that have
reported rates of incidence and/or prevalence of Shoulder Pain (SP) in
patients with distal radius fracture. SP is a common complaint in
primary health care resulting in significant pain, disability, loss of
productivity and health care costs [24]. The lifetime prevalence of SP in
the general population is reported between 6.7% to 66.7% [25].

The main objective of this current investigation is to describe the
prevalence of SD en patients with DRF with or without shoulder pain
and the secondary objective is to determine if there is correlation
between the presence of SD and the presence of associated Shoulder
Pain.

Material and Method
The current descriptive cross-sectional study was conducted at the

San Borja Arriaran Clinical Hospital; the Ethics Committee of the
Servicio de Salud Metropolitano Central in Chile approved the study
protocol. Between 2012 and 2016, the study was performed using a
non-probabilistic sampling method, 180 adult patients with an extra-
articular DRF were recruited consecutively.

The AO classification was used to evaluate the fracture type [26]. All
patients were treated with closed reduction and plaster cast
immobilization for 6 weeks, after cast removal the presence of SP was
evaluated. The clinical diagnosis was performed by an orthopedic
surgeon, the positive findings were painful arc of movement during
flexion or abduction; positive Neer or Hawkins-Kennedy impingement
signs; pain or resisted lateral rotation, abduction or empty cam test
[27].

Subsequent to cast removal all patients were prescribed
acetaminophen 500 mg every 8 hours for 10 days and were referred for
physical therapy. In the first evaluation, the clinical assessment
included an evaluation to identify the presence of SD through the
yes/no dynamic test based on visual criteria proposed by Uhl et al.
[28], there was an informed consent accepted by the subject.

Inclusion and exclusion criteria
The following patient inclusion criteria were applied:

Adult patients were forwarded from the Department of Orthopaedic
Surgery at the San Borja Arriaran Clinical Hospital. These patients
were diagnosed with a type an extra-articular DRF, according to the
AO classification; and treated conservatively with closed reduction and
plaster cast immobilization.

Informed consent accepted and signed by the subject
The following patient exclusion criteria were applied:

Patients that showed immediate complications after the removal of
the immobilization (Complex regional pain syndrome type 1, Carpal
tunnel syndrome, etc.).

Patients diagnosed with shoulder pathology in the course of the 1
year period before presenting DRF (sub-acromial impingement
syndrome, partial or complete rotator cuff tear, glenohumeral
instability, adhesive capsulitis, etc.).

Evaluation
All patients were evaluated before treatment; the evaluation was

performed by a physical therapy, not associated with the research team,
who had a Master’s degree in Orthopedic Manual Therapy and more
than ten years of clinical experience.

The current recommendation for the clinical evaluation of SD,
based on a consensus meeting, is the use of dynamic scapular
dyskinesis test [17,18]. The presence of SD was evaluated through the
yes/no dynamic test based on visual criteria proposed by Uhl et al.
[28], they simplified the original method published by Kibler [29],
characterizing any abnormal movement of the scapula with a Yes
(Kibler Type 1, 2, and 3 classification system) and the absence of
abnormality with a No (Kibler Type 4 classification system).

Specifically, clinical observation of the medial and inferior scapular
borders for winging or medial border prominence, lack a smooth
coordinated movement as exemplified by early scapular elevation or
shrugging during ascending arm forward flexion, and rapid downward
rotation during arm lowering from full flexion [17].

The motion is then characterized as dyskinesis as a “Yes” (presence
of winging and/or dysrhythmia) or “No” (no presence) [28].

Statistical analysis
All collected data was entered into Excel for tabulation, and the

statistical analysis was performed using Stata IC 11.0. A 2×2
contingency table was used to provide bivariate analysis of studied
dichotomous variables, the independent variable was placed in the
rows (presence or absence of SD) and the dependent variable is placed
in the columns (presence or absence of SP).

Prevalence was used as a measure of frequency in all DRF patients
and in the group with associated SP. “Odds ratio” (OR) was used as a
measure of association. Pearson’s chi-squared test was used to
determine whether there is correlation between the presence of SD and
the presence of SP associated to patients with DRF.

Results
The results of the characteristics of the studied group are shown in

Table 1. The average patient age was 57.1 years (23.2), 80.6% of the
samples were women. All patients were treated with closed reduction
and plaster cast following 6.4 weeks of immobilization period and 70%
were affected on the dominant side.

In regards to the extra-articular sub-type of fracture, according to
AO classification, 71.7% presented an A3 DRF (n=129), 23.3%
presented an A2 DRF (n=42) and the other 5% an A1 (n=9).

In regards to the total sample of 180 patients with DRF, there is a
prevalence of 80% of patients with SD. Subsequent to cast removal,
73.3% of the total (132 patients) were clinical diagnosed with SP.
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 Parameters Patients with DRF (n=180)

Gender female (number %) 145/180 (80.6%)

Age (years), mean (SD) 57.1 (23.2)

Immobilization time (weeks), mean (DE) 6.4 (0.8)

Fractured dominant hand (number %) 126/180 (70%)

DRF A1 according to AO (number %) 9/180 (5%)

DRF A2 according to AO (number %) 42/180 (23.3%)

DRF A3 according to AO (number %) 129/180 (71.7%)

Shoulder pain (number %) 132/180 (73.3%)

Scapular dyskinesis test (+) (number %) 144/180 (80%)

DRF: Distal Radius Fracture; SD: Standar Deviation

Table 1: Baseline characteristics of patients with extra-articular DRF.

Considering only subjects that were previously diagnosed with SP,
presence of SD rises to 90.9%. Examining the results of the
contingency table (Table 2), we were able to determine the OR as a
measure of association between the presence of SD and the clinical
diagnosis of SP with a total sample of 180 patients. 132 (73.3%)
presented associated SP and 48 (26.7%) were asymptomatic, when
looking specifically at patients with a positive Uhl dynamic test for SD
in each of the two groups (both positive and negative for SP), the OR is
10, with a 95% CI 4.1-24.8 (p=0.0000). The results of the chi-squared
test show that there is a statistically significant correlation (p=0.000)
between the presence of SD and SP, according to the Cramer’s V results
(V=0.69), the magnitude of the association between the variables is
high.

Variable
Shoulder Pain Total

Yes No

Scapular Dyskinesis

Test

Yes 120 24 144

No 12 24 36

Total  132 48 180

Table 2: Contingency table for scapular dyskinesis/shoulder pain.

Discussion
In the current cross-sectional study, researchers were able to

describe the prevalence of SD, which was evaluated through the yes/no
dynamic test proposed by Uhl et al. [28] A group of adult patients with
extra-articular DRF, according to AO, treated conservatively with
closed reduction and plaster cast immobilization were evaluated. This
is exploratory research, there are no similar studies published, and the
review of the literature revealed that there was an article by Ayhan et
al. [13] published, which evaluated kinematics of the scapula in 16
patients with DRF with an electromagnetic system. To compare data
with the asymptomatic control group, they showed changes in the
three planes of scapular kinematic movements.

Knowledge regarding the roles of scapula in shoulder function has
been gradually accumulating [17], scapular position and motion are
closely integrated with arm motion to accomplish most shoulder
functions [30]. These roles included providing synchronous scapular
rotation during humeral motion, serving as a stable base for rotator
cuff activation and functioning as a link in the kinetic chain [17,29,31].
Scapular dyskinesis (“dys”-alteration of, “kinesis”-movement) is a
collective term that refers to movement of the scapula that is
dysfunctional [17,18,30]. SD has been identified by a group of experts
as: (1) abnormal static scapular position and/or dynamic scapular
motion characterized by medial border prominence; or (2) inferior
angle prominence and/or early elevation or shrugging on arm
elevation; and/or (3) rapid downward rotation during arm lowering
[18,30]. However, static position and dynamic motion are two separate
entities, so when describing the static appearance of the scapula and if
asymmetry is observed, it should be referred to as ´altered scapular
resting position´ rather than SD [30]. Clinical evaluation of scapular
dysfunction in patients with shoulder pain should include the visual
observation to determine the presence or absence of SD [17]. Visual
dynamic assessment schemes of classifying the presence of SD during
the shoulder motion have been developed in an attempt to resolve the
issues with linear or static measures [28,29]. These methods are
considered more functional and more inclusive with the ability to
judge scapular movement in three-dimensional patterns [17,18,31].

Although it is clear that this investigation cannot establish direct
causality between the variables of the study, the results show a high
prevalence of SD in patients with DRF and associated SP, compared to
asymptomatic shoulder in patients with DRF, the clinical method used
to detect presence or absence of SD was the yes/no dynamic test
proposed by Uhl et al. [28]. It showed a 79% inter-rated correlation
using this system (k=0.41) and it has sensitivity values between 74 and
78%, whereas specificity values ranged between 31 and 38% when
using asymmetry found with three-dimensional testing as a gold
standard [28]. It is a simple evaluation method, it is inclusive (does not
force the evaluator to choose one type of alteration) and recommended
for clinical use [17,18,31], it is a method that improves the
psychometric properties in symptomatic patients despite the regular
specificity in their values [31]. As an evaluation, patients were asked to
perform active movements during arm elevation in a frontal, scapular,
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and sagittal plane. Any sign of winging and/or dysrhythmia in the
ipsilateral side of the DRF was categorized with a `yes´. Alterations in
the kinematics of the scapula must be evaluated in different planes
[17,18,28], because prevalence of asymmetric evaluation in only one
plane has not shown significant differences between symptomatic and
asymptomatic patients [28]. Uhl et al. publication and in our study, the
highest percentage of alterations in kinematics (presence of winging
and/or dysrhythmia) was seen in the anterior active flexion movement
of the arm in the frontal plane. 117 out of 144 patients with SD (81.3%)
presented alteration while performing this action.

Regarding the results of the correlation, there is a high association
and statistical significance between the presence of SD that was
evaluated though a yes/no dynamic test and the patients that present
SP ipsilateral to the DRF, only 22 out of 132 patients with the clinical
diagnosis of SP post DRF were symptomatic after a physical therapy
treatment. Clinical assessment included a radiological study and
ultrasound for the diagnosis of damage to the soft tissues of the
shoulder. 18 of the participants were diagnosed with supraspinatus
tendinosis and subacromial bursitis, 2 with partial a tear of the
supraspinatus and signs of infraspinatus tendinosis, and 2 with total
tear of the supraspinatus and tenosynovitis of the long portion of the
bicep. All participants were treated conservatively and had a positive
response to medical treatment.

Our study presents some limitations. The cross-sectional studies are
descriptive; they compile data in a determined moment and do not
permit the establishment of a temporal sequence of events between the
variables of the study (cause-effect), this is a non-probabilistic
sampling method because this is exploratory research, the data related
to the prevalence of SD in the totality of patients with DRF is
unknown, and the diagnosis of SP was made with the information
from clinical examination. After the removal of immobilization,
patients were not given imaging exams. The evaluation tool used to
detect the presence of SD is one of the most recommended for clinical
usage, it is not however the “gold standard” for diagnosing this
condition, but has shown good inter-rated reliability and high
percentages of sensitivity, and has regular specificity in its values. It is
however important to mention that there is inherent difficulty in the
diagnosis of SP as a product of DRF. Although we did gather our
information from clinical records, we carried out meticulous
anamnesis, and this can always be a source of bias, as such the results
of this study should be interpreted with caution.

Conclusions
The prevalence of SD is shown in 80% of all patients with DRF, this

value increases to 90.9% in the group of patients that present DRF with
a clinical diagnosis of associated SP. The odds of having and not having
SD are 10 times higher in patients with DRF with SP compared to
patients with an asymptomatic shoulder. There is a statistically
significant association between the presence of SD and SP in patients
with DRF.
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