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Abstract
Introduction: Scapula alata (SA) is a condition characterized by medial winging and reduced upward rotation of the

scapula during arm elevation, leading to impaired shoulder function. This study aimed to assess diagnostic and treatment

approaches for SA in public hospitals in Denmark.

Materials and Methods: A cross-sectional survey was undertaken using a self-administered questionnaire to healthcare

professionals across departments in public hospitals in Denmark. The survey investigated diagnostic practices, including

referral to electroneurography (ENG), ICD-10 coding and local treatment practices.

Results: A total of 20 hospital departments completed the questionnaire. Six hospitals use ENG as part of their diagnos-

tic practice. Six different ICD-10 codes were reported for SA. Annual patient numbers ranged from 0 to 20, with four

hospitals accounting for most of the patients. Doctors and physiotherapists are the primary healthcare providers involved

in the diagnostic and treatment process. Only four hospitals reported written local guidelines for SA treatment.

Treatment approaches included exercise therapy, brace treatment, surgery, and in some cases, a waiting approach.

Conclusion: The survey revealed significant variations in diagnostic and treatment practices for SA across Denmark.

This emphasizes the need for further research and national and international consensus, including standardized guidelines

for diagnostics and treatment practices.
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Introduction
Scapula alata (SA) is a condition characterized by medial
winging and decreased upward rotation of the scapula
from the thorax during elevation of the arm. Scapula alata
is most commonly caused by impaired innervation of the
long thoracic nerve, often due to trauma or nerve inflamma-
tion (thoracic longus neuritis). This leads to pain, weakness
in the serratus anterior muscle, altered scapular glenohum-
eral movement and limited active shoulder mobility.1,2

Scapula alata often affects individuals in the working-age
population and can have significant consequences, espe-
cially for those with shoulder-intensive occupations but
also in everyday activities.2,3

The incidence of SA remains unclear, but studies
suggest that it may be more prevalent than previously
thought.4,5 Another study suggests that the incidence of ser-
ratus anterior palsy is approximately 0.2% of all shoulder
disorders and occurs on the dominant side in 86–95%.6

Diagnosing SA can be complex, often leading to delayed
targeted treatment initiation.4,7

Electroneurography (ENG) is used in some studies to
diagnose specific nerve lesions, either of the long thoracic
nerve or accessory nerve, supporting clinical diagnosis.8–11
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It is assumed that a significant proportion of SA patients
experience spontaneous remission of symptoms, includ-
ing nerve and muscle function improvements. However,
this remission is often prolonged and can last up to two
years.12

When an SA is suspected, patients are usually referred to
orthopaedic departments, where treatment options can be
conservative or surgical.12 Currently, there is no national
or international consensus on conservative treatment,
which may involve exercise therapy, brace treatment or a
waiting approach without active intervention. Limited evi-
dence exists regarding the effectiveness of various conser-
vative treatments, and it remains unclear which treatment
modalities, including surgical approaches, are most effect-
ive.9,11–14 Furthermore, it is unknown which treatment
options are being offered to this patient group nationwide.
Therefore, the primary objective of this study is to map
the current treatment approaches that are offered to patients
with SA in Denmark.

Materials and methods
The study was conducted using a quantitative self-
administered questionnaire survey distributed to doctors,
physiotherapists and other healthcare professionals through
the REDCap database.15 The study is reported according to
the STROBE checklist for cross-sectional studies.16

The questionnaire was electronically sent via email to
selected professionals from relevant hospital departments
known by the expert group to have substantial insight
into the management of patients with SA. These contacts
were also asked to identify any other relevant contacts
across departments and hospitals. Next, we contacted ortho-
paedic centers that provide orthoses to hospitals treating
patients with SA and asked them to identify relevant con-
tacts in departments where this patient group is managed.
Finally, a detailed search was performed to identify contacts
from the remaining hospitals in Denmark. In this phase, we
primarily focused on orthopaedic surgery departments as
well as physiotherapy and occupational therapy depart-
ments, as previously collected data indicated that these
departments are often involved in the treatment of patients
with SA. In a corresponding email, the staff was encour-
aged to forward the questionnaire to relevant personnel or
departments if it did not initially reach the intended recipi-
ents. In cases of non-response, a follow-up email was sent,
and ultimately, telephone contact was established to obtain
the remaining responses. In the correspondence email, pro-
fessionals were asked to complete the questionnaire on
behalf of their department and therefore only submit one
response per department.

The choice of method was based on the purpose of col-
lecting data from a larger group of respondents. The method
allowed healthcare professionals to complete the question-
naire at their convenience and required a relatively short

amount of time, which was considered appropriate for
achieving the desired number of responses.

The questionnaire was developed by an expert group of
experienced physiotherapists, orthopaedic surgeons and
researchers from the Department of Orthopaedic Surgery,
Viborg Regional Hospital, and Elective Surgery Centre,
Silkeborg Regional Hospital. The clinical members of the
expert group were all experienced in diagnostics and treat-
ment of patients with SA. The group developed a question-
naire aggregating information about diagnostic and
treatment approaches used in the department, encompassing
a range of potential treatment options for respondents to
consider. Furthermore, options were made for the inclusion
of other categories not pre-identified by incorporating an
‘other’ category to capture unforeseen responses. The ques-
tions were formulated briefly and precisely, as this method
did not allow for control over whether the questions were
correctly understood.

Furthermore, the questionnaire gathered information
about the use of diagnostic ICD-10 codes, and the annual
number of patients with SA in the department. The
survey was tested by the expert group before it was distrib-
uted, which led to minor adjustments of the questions. The
questionnaire with the specific answer categories can be
found as Supplementary material. Under Danish law,
health science questionnaire surveys that do not involve
human biological material do not need ethical approval.17

Statistics
The primary results, including the treatment modalities
offered to patients with SA, were presented in a bar chart,
displaying the number of Danish hospitals that offer each
specific treatment. The secondary results were presented
as plain numbers (N ). Data from REDCap was uploaded
to Excel to generate figures.

Results
A total of 20 responses were obtained through REDCap from
Orthopedic departments, Physio- and/or Occupational therapy
departments, and one Oncology department. Out of these, two
hospitals declined participation with the response: ‘I do not
want to participate’. Additional email correspondence was
conducted with nine hospitals that chose not to respond,
either because they did not treat this specific patient group
or because they referred them to another collaborative hos-
pital. The survey was distributed to one hospital that did not
provide a response or an explanation for its non-response.

Diagnostics
In six hospitals, referral to ENG examination is used as a
part of the diagnostic pathway. In additional seven depart-
ments, ENG examination is used only in certain cases,
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including absence of progression, traumatic injuries, severe
paralysis, prognosis assessment and to exclude SA in the
absence of classical symptoms. Six different ICD-10
codes were used in the diagnostic documentation of SA.
The most frequently used code was DM759 (Shoulder
lesion, unspecified), followed by DM758 (Other shoulder
lesions). In addition to these, the following codes were
reported: DM568, DQ688J, DM792b and DG588. In six
departments, the response ‘Do not know’ was given,
when asked which diagnostic code was used for patients
with SA (Supplementary material).

Treatment setting and procedures
In nine departments, a maximum of five patients receive
treatment annually, four departments treat between 6 and
10 patients, two departments treat 11–20 patients and two
departments treat more than 20 patients annually. One
department reported not seeing any patients with SA.
Doctors and physiotherapists primarily examine and treat
patients with SA, but in one department, occupational thera-
pists diagnose and treat this patient group. Only four depart-
ments had written clinical guidelines for the management of
patients with SA. The most common treatment offered to this
patient group is exercise therapy (Supplementary material).

Most hospitals refer patients to specialized rehabilitation
in hospitals (N= 11) or general rehabilitation in the local
municipal center (N= 6). Ten departments use a combination

of brace treatment and rehabilitation, which can occur in
private, municipal and regional settings. One department
chooses to await spontaneous improvement without treat-
ment, while another location offers surgery and refers patients
to a higher level of expertise. In addition, patients receive
treatments such as taping, massage, self-training and rehabili-
tation in private settings (Supplementary material). The par-
ticipating hospitals covered a wide geographical area in
Denmark (Figure 1).

Discussion
This is the first study to provide an overview of diagnostic
and treatment procedures for patients with SA in Denmark.
Our survey revealed a considerable variation across hospi-
tals, with lack of consensus regarding the use of ENG exam-
ination as part of the diagnostic procedures, diagnostic
coding and treatment pathways. We found a notable vari-
ation in the use of non-specific ICD-10 codes across hospital
departments. Moreover, patients with SA are offered various
forms of conservative treatments, no treatment, and, in rare
cases, surgical treatment. This underlines a national lack of
consensus regarding the treatment of these patients, where
treatment options offered, most likely reflect local practices
and traditions, rather than evidence-based protocols.
Consequently, this could compromise the quality of treat-
ment of patients with SA causing clinical uncertainty
among healthcare professionals.

Figure 1. The number of Danish hospitals (y-axis) that offer a specific treatment (x-axis) for patients diagnosed with scapula alata.
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The absence of a specific ICD-10 code for SA compli-
cates the effort to gather important data to understand the
incidence and demographic characteristics of the SA popu-
lation, as ICD-10 codes ‘shoulder lesion, unspecified’ and
‘Other shoulder lesions’ include a broad non-specific
group of patients with diverse shoulder disorders. The
large variation in diagnostics, coding and treatment practice
of patients with SA may also be influenced by the potential
challenges in diagnosing this relatively rare and sometimes
complex condition.12

The current evidence on outcomes after both surgical
and non-surgical treatment for SA is sparse. A recent sys-
tematic review based on 23 studies of low to moderate
quality12 found only six studies investigated outcomes fol-
lowing non-surgical treatment and only one study investi-
gating the effect of a specific physical therapy program.
However, that study did not report on clinical outcomes
such as pain, persistent winging or function. Seventeen
studies evaluated surgical treatments. Notably, tendon
transfer surgery demonstrated significant improvements in
function, pain and shoulder scores for both SA and TP
palsy. The review suggests that tendon transfer represents
a viable option for patients who do not experience improve-
ment after initial non-surgical treatment. Nevertheless,
higher-quality evidence is needed to further validate these
findings and to provide additional guidance for clinical
practice. Moreover, it emphasizes the lack of studies evalu-
ating clinical outcomes in conservative treatment, poten-
tially leading to overlooked opportunities in conservative
management strategies.

Thus, there is an urgent need for high-quality research, to
establish consensus about diagnostic criteria for SA and
evaluate the effectiveness of different treatment methods
to support national and international consensus. This will
ensure that patients with SA receive accurate diagnostics
and effective treatment, irrespective of their geographic
location.

Limitations
The chosen methodology in this study limits our ability to
fully comprehend the rationale behind the diverse treatment
strategies observed across the country. Furthermore, it was
not possible to explore details such as the respondents’
overall knowledge of local practices in their departments,
the extent of the use of brace treatment, surgical indications
and variations in other diagnostic criteria. Finally, expand-
ing the questionnaire to encompass a broader spectrum of
treatment centers, including private clinics, hospitals spe-
cializing in rheumatology and neurology and spinal cord
centers, could have provided a more comprehensive and
nuanced overview of the treatment landscape. Despite this
selection, the results are considered useful for providing
an overview of the current national treatment of patients
with SA.

Conclusion
This study reveals notable national variation in diagnostics
and treatment approaches of patients with SA across public
hospitals in Denmark. We identified a lack of consensus
regarding diagnostics, code practices and treatment regi-
mens for this patient group, which could potentially
impact the quality of care provided. There is a great need
for further research to establish clear diagnostic criteria
and treatment practices for patients with SA.
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