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Background: Scapula fractures are relatively uncommon, accounting for <1% of all fractures and approximately 3%-5% of shoulder
girdle fractures. This study comprehensively describes the epidemiology, fracture classification, treatment, and mortality associated with
scapula fractures within a large adult Swedish population.
Methods: This observational study included all patients � 18 years old at the time of injury with a scapula fracture (ICD S42.1) regis-
tered in the Swedish Fracture Register between March 2011 and June 2020. Variables studied were age, sex, and injury mechanism,
including energy level, fracture classification, associated fractures, treatment, and mortality.
Results: We included 3930 patients (mean age 58 years, standard deviation 18, 64% men) with 3973 scapula fractures. Some 22% of
the fractures were caused by high-energy trauma and 21% had at least 1 associated fracture. High energy-injuries were most common in
glenoid neck (44%) and scapular body (35%) fractures. However, same-level falls were the most common cause of glenoid rim (62%)
and intra-articular glenoid (55%) fractures. Clavicle fractures (9%) and proximal humerus fractures (5%) were the most commonly asso-
ciated fractures. The most common fracture types were the glenoid rim (n ¼ 1289, 32%) and scapular body (n ¼ 1098, 28%) fractures.
Nonoperative treatment was performed in 81% of patients. Glenoid rim and intra-articular glenoid fractures were treated operatively in
over 30% of cases. The mortality rate for the whole cohort was 4% at 1 year.
Conclusions: Scapula fractures are predominately sustained by men. High energetic injuries and associated fractures are present in 1 in
five patients. Nonoperative treatment is chosen in 4 of five patients, but for some fracture types 1 in 3 undergo surgery.
Level of evidence: Level IV; Case Series Using Large Database; Descriptive Epidemiology Study
� 2024 The Author(s). This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Fractures to the scapula are uncommon, constituting
<1% of all fractures in the adult population and approxi-
mately 3%-5% of shoulder girdle fractures.6 Scapula
fractures vary in their incidence across populations and
settings, ranging between 3.2 and 10 per 100,000 person-
years.18
Y license (http://creativecommons.org/licenses/by/4.0/).
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The scapula is important in the stability and function
of the shoulder joint.17,20,23,24,29 Due to complex anatomy
and overlapping symptoms with other, commonly coex-
isting, shoulder injuries, accurate and timely diagnosis
can be challenging.1,2 The spectrum of fractures varies
from clinically insignificant injuries to fractures that can
cause major functional impairment.31 For this reason,
treatment strategies for scapula fractures vary depending
on fracture site location, involvement of other structures
of the shoulder, fracture displacement, and patient fac-
tors. However, most fractures respond well to nonopera-
tive treatment.31

Updated epidemiological data are essential. The few
studies addressing the epidemiology of scapula fractures
are mostly single-center studies or only include multi-
trauma or hospitalized patients.2,18 Thus, they might pre-
sent a skewed image of the epidemiology of scapula
fractures. The few nationwide or multicenter studies pro-
vide a wider understanding of the epidemiology of these
fractures. However, these studies lack essential information
about fracture classification.18 With the development of the
Swedish Fracture Register (SFR), analysis of national data,
including detailed fracture classification on patients with
scapula fractures, was made possible.

This study aimed to provide a comprehensive and
updated description of the epidemiology of scapula frac-
tures, including fracture classification, associated fractures,
treatment, and mortality within a large adult Swedish
population acquired from the SFR.
Material and methods

Study design and setting

This retrospective observational study was designed based on data
derived from the SFR.22 The Strengthening the Reporting of
Observational Studies in Epidemiology guidelines for reporting
observational studies were followed. Established in 2011, the SFR
is a national quality register created to improve national and in-
ternational knowledge of treatment outcomes after fractures. It
allows registering patients for injury mechanisms, fracture clas-
sification, and treatments. Since 2021, coverage is 100%, meaning
that all orthopedic departments in Sweden participate. The na-
tional completeness is audited annually and compared to the
National Patient Register (NPR). In 2020, the completeness was
approximately 60% for all fractures compared to the NPR.
However, this figure is conservative as the NPR overestimates the
number of fractures, Bergdahl et al found that the completeness of
62% for the SFR increased to 88% when the NPR was corrected
for aberrant data.3 Registrations in the SFR have high accuracy
and validity.15,22,30

Patient selection

Patients older than or equal to 18 years of age at the time of injury
who sustained a scapula fracture (ICD S42.1) between 3 March
2011 and 30 June 2020 and registered in the SFR were enrolled.
During this period, 410,020 fractures were recorded in the SFR, of
which 4128 were scapula fracture. Of these 4128 scapula
fractures, 131 were not classified or classifiable, 14 were peri-
prosthetic, and 10 were pathological, all excluded from analysis.
This inclusion constraint resulted in 3973 nonpathologic scapula
fractures in 3930 patients for analysis (Fig. 1, flowchart).

Outcome variables

Demographic data on age, sex, injury mechanism and type
(high/low energy trauma), fracture classification, associated
fractures, treatment, and mortality were analyzed. Injury
mechanism was divided into simple falls, falls from a height,
unspecified falls, road traffic accidents (RTAs), stress fractures,
and other causes. The injury energy level was classified as high
energy, low energy, not applicable for stress fractures, or
missing/unknown. Fractures on all parts of the scapula are
registered and classified in the SFR. Extra-articular fractures are
classified according to the Euler-R€uedi classification,9 intra-
articular fractures according to the Ideberg classification,14

and periprosthetic scapula fractures are classified using the
Unified Classification System,7 yielding 12 fracture classes in
the SFR (Fig. 2). A simplified classification was constructed in
this study, grouping the 12 classes into the following five
groups: body (A: body), process (B1-B3: scapular spine, cora-
coid process, acromion), neck (C1-C2: anatomic and surgical
glenoid neck), glenoid rim (D1a-D1b: anterior and posterior
glenoid rim, ie, Ideberg type I), and intra-articular glenoid
(D2a-D3: intra-articular glenoid fracture with scapular exit
inferior, horizontal, superior, or comminuted, ie, Ideberg type
II-V). Concomitant fractures were grouped based on their
location: clavicle, proximal humerus, upper extremity (from the
diaphyseal humerus to the hand), spine, pelvis, and lower ex-
tremity (hip to foot). Treatment was categorized as nonopera-
tive, open reduction and internal fixation (ORIF) with screw(s),
ORIF with plate, ORIF (other), arthroplasty, or missing/un-
known. Data on mortality were obtained from the SFR by daily
linkage to the Swedish Tax Agency population register based on
each patient’s unique personal identification number assigned to
all residents of Sweden.

Statistics

Categorical variables are presented as frequency and percentage
and continuous variables as mean or median with standard devi-
ation and range. Age distribution by sex is illustrated using a bar
plot (Fig. 3). Fracture occurrence was analyzed for monthly and
weekday variation. Concomitant fractures were assessed for
fracture location in relation to the simplified and the Euler-R€uedi/
Ideberg classifications used in the SFR. Statistical analyses were
performed using R v4.0.2 (R Foundation for Statistical
Computing, Vienna, Austria).

Ethics

The study was approved by the Swedish Ethical Review Authority
(dnr 2020-02687) and was conducted in accordance with the
ethical principles of the Helsinki Declaration as revised in 2013.



Figure 1 Flowchart of patients diagnosed with scapula fractures (ICD S42.1) in the Swedish Fracture Register (SFR) in patients aged
older than or equal to 18 years at the time of injury between March 2011 and June 2020.

Figure 2 Classification in the Swedish Fracture Register (SFR) with A-C (extra-articular) classified according to the Euler-R€uedi
classification and D (intra-articular) classified according to the Ideberg classification. Periprosthetic fractures are classified according to the
Unified Classification System. HE, high energy trauma.
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Results

The study included 3930 patients with 3973 fractures (36%
women) (Table I). Some 43 patients had 2 registered
scapula fractures (15 with bilateral concurrent fracture and
28 with another scapula fracture during the study period).
The mean age of the patients was 58 (standard deviation
18) years, but the age distribution differed between sexes.



Figure 3 Age distribution at injury for 3930 patients diagnosed with a scapula fracture (ICD S42.1) in the Swedish Fracture Register
(SFR) in patients aged older than or equal to 18 years by sex in a bar plot.
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In men, scapula fractures occurred in all age groups but
were most common around age 50 (Fig. 3). In women,
scapula fractures were rare before 50 and most common
between 60 and 75 years. Fractures were equally distributed
between the right and left side (50% each) and 5 of 3973
(0.1%) fractures were open fractures.

Injury mechanism

A same-level fall was the most common cause of injury
(46%), followed by RTAs (26%) (Table I). Some 22% of
fractures were caused by high energy trauma, 63% by low
energy trauma, and 15% were unknown/missing/not
applicable. The likelihood of injury in a high energy trauma
was over 3 times higher for men compared to women (30%
vs. 9%). Patients with high energy trauma were younger
(49 years vs. 61 years), more often males (86% vs. 56%),
and more frequently injured in RTAs (68% vs. 12%) than
patients with low energy trauma.

Annual and weekly variation

Most fractures occurred in January, May, and June in men
and in December and January in women (Fig. 4). A trend
towards lower fracture occurrence during fall was seen for
all sexes. Men more often sustained their scapula fractures
during weekends, whereas women had equal fracture
occurrence over the week (Fig. 5).

Fracture classification

According to the simplified fracture classification, glenoid
rim fractures (n ¼ 1289, 32%) were most common, fol-
lowed by fractures to the glenoid body (n ¼ 1098, 28%)
(Table II). Fractures to the glenoid neck and scapular
body had the largest share of high energy-caused fractures
(44% and 35%, respectively) of all the simplified fracture
classes and also the largest proportion of RTA-caused
fractures: 56% glenoid neck and 39% scapular body.
However, same-level falls were the most common cause
of a glenoid fracture overall (45%) and the cause of most
fractures to the glenoid rim (62%) and intra-articular
glenoid (55%). A detailed distribution in the 12 Euler-
R€uedi and Ideberg classification groups is presented in
Supplementary Table S1.

Associated fractures

Some 21% had at least 1 associated fracture (Table III).
The most common associated fracture was a clavicle
fracture (9%), followed by a fracture to the proximal
humerus (5%). Clavicle fractures were typically seen



Table I Base characteristics for 3930 patients diagnosed with scapula fractures (ICD S42.1) in the Swedish Fracture Register in
patients aged older than or equal to 18 years at the time of injury between March 2011 and June 2020

Women Men Overall

(N ¼ 1402) (N ¼ 2528) (N ¼ 3930)
Age at injury

Mean (SD), yr 65.8 (16.4) 53.2 (17.6) 57.7 (18.2)
Mechanism

Fall from height 115 (8.2%) 344 (13.6%) 459 (11.7%)
Fall from same level 863 (61.6%) 925 (36.6%) 1788 (45.5%)
Other cause 116 (8.3%) 288 (11.4%) 404 (10.3%)
RTA 177 (12.6%) 853 (33.7%) 1030 (26.2%)
Stress fracture 16 (1.1%) 10 (0.4%) 26 (0.7%)
Unspecified fall 115 (8.2%) 108 (4.3%) 223 (5.7%)

Type
High energy 124 (8.8%) 734 (29.0%) 858 (21.8%)
Low energy 1103 (78.7%) 1390 (55.0%) 2493 (63.3%)
Not applicable 16 (1.1%) 10 (0.4%) 26 (0.7%)
Unknown 159 (11.3%) 394 (15.6%) 553 (14.1%)

SD, standard deviation; RTA, road traffic accident.

Mean (SD) age and distribution (number (%)) of injury mechanism and energy level by sex.

Figure 4 Monthly variation for 3973 scapula fractures (ICD S42.1) in the Swedish Fracture Register (SFR) in patients aged older than or
equal to 18 years by sex.
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with glenoid neck fractures (26%) and scapular body
fractures (15%) but were almost nonexistent in combi-
nation with glenoid rim fractures. Conversely, proximal
humerus fractures were much more common with glenoid
rim (9%) and intra-articular glenoid fractures (7%) than
with glenoid neck (2.7%) and scapular body (0.8%)
fractures. Fractures to the spine, pelvis, and lower ex-
tremity were generally more uncommon than concomitant
upper extremity fractures. Still, approximately 1 in 20
patients with a scapular body fracture had such a
concomitant fracture (spine 7%, pelvis 5%, and lower
extremity 5%).



Figure 5 Weekly variation for 3973 scapula fractures (ICD S42.1) in the Swedish Fracture Register (SFR) in patients aged older than or
equal to 18 years by sex.
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A detailed distribution of associated fractures per Euler-
R€uedi and Ideberg classification groups is presented in
Supplementary Table S2.

Treatment

Nonoperative treatment was the most common method
for 81% of the fractures (Table IV). Fractures of the
scapular body were almost exclusively treated non-
operatively, with only 7 recorded cases of surgical
treatment (<1%). The fracture locations most commonly
treated operatively were the glenoid rim and intra-
articular glenoid fractures, treated operatively in over
30% of cases. Screw fixation or other ORIF were the
most common operative procedures and were performed
in 20%-25% of glenoid rim and glenoid neck fractures.
The number of registered plate fixations was 54, with the
majority in the process group. Primary arthroplasty was
performed in 9 fractures (7 reverse shoulder arthro-
plasties and 2 total shoulder arthroplasties), all involving
the glenoid. Arthroscopic fixation within the category
‘‘ORIF screw’’ was carried out in 3% (n ¼ 8) of cases.
In the category ‘‘ORIF other’’, arthroscopic fixation was
performed in 28% (n ¼ 72) of cases, additionally, 12%
(n ¼ 33) of cases in this category received capsule fix-
ation, though it was not specified whether this was per-
formed arthroscopically.
Mortality

Mortality at 1 year was 4%. The 30-day mortality rate was
0.8%, with the highest incidence in fractures of the scapular
body and process (Table II). These fracture types also had
the highest overall mortality (5.3% and 8.0%) after 1 year.
Discussion

The main findings of this nationwide epidemiological study
are that most scapula fractures are low energy injuries (in
contrast to previous results) and that high energy injuries
are over-represented in glenoid neck and scapular body
fractures. Most of these 2 fracture types occur in men
involved in RTAs. One in five patients with a scapula
fracture has at least 1 other associated fracture.

Demographics

Our finding that men are at higher risk of sustaining a
scapula fracture than women aligns with Launonen et al,
who found that men are more likely to be hospitalized for a
scapula fracture (ratio 2:1). The reason for this sex differ-
ence might be that men are more prone to engage in high-
risk activities4 and, thus, more exposed to high energy
trauma. This reasoning is reinforced because of the finding



Table II Fracture distribution of 3973 scapula fractures (ICD S42.1) in the Swedish Fracture Register in patients aged older than or
equal to 18 years at the time of injury between March 2011 and June 2020, divided into scapula fracture groups (body, glenoid rim,
intra-articular glenoid, glenoid neck, and overall)

Body
(N ¼ 1098)

Glenoid rim
(N ¼ 1289)

Intra-articular
glenoid (N ¼ 636)

Neck
(N ¼ 298)

Process
(N ¼ 652)

Overall
(N ¼ 3973)

Age at injury
Mean (SD), yr 57.7 (19.7) 56.7 (15.7) 59.1 (16.1) 52.3 (19.9) 60.7 (20.6) 57.7 (18.2)

Sex
Female 334 (30.4%) 549 (42.6%) 242 (38.1%) 67 (22.5%) 221 (33.9%) 1413 (35.6%)
Male 764 (69.6%) 740 (57.4%) 394 (61.9%) 231 (77.5%) 431 (66.1%) 2560 (64.4%)

Fracture side
Right 525 (47.8%) 680 (52.8%) 379 (59.6%) 123 (41.3%) 299 (45.9%) 2006 (50.5%)
Left 573 (52.2%) 609 (47.2%) 257 (40.4%) 175 (58.7%) 353 (54.1%) 1967 (49.5%)

Injury mechanism
Fall from height 182 (16.6%) 122 (9.5%) 66 (10.4%) 33 (11.1%) 66 (10.1%) 469 (11.8%)
Fall from same level 345 (31.4%) 800 (62.1%) 347 (54.6%) 63 (21.1%) 244 (37.4%) 1799 (45.3%)
Unspecified fall 43 (3.9%) 75 (5.8%) 50 (7.9%) 6 (2.0%) 51 (7.8%) 225 (5.7%)
RTA 428 (39.0%) 154 (11.9%) 117 (18.4%) 166 (55.7%) 177 (27.1%) 1042 (26.2%)
Stress fracture 4 (0.4%) 2 (0.2%) 1 (0.2%) 2 (0.7%) 19 (2.9%) 28 (0.7%)
Other cause 96 (8.7%) 136 (10.6%) 55 (8.6%) 28 (9.4%) 95 (14.6%) 410 (10.3%)

Injury energy-level
High energy 381 (34.7%) 107 (8.3%) 116 (18.2%) 130 (43.6%) 140 (21.5%) 874 (22.0%)
Low energy 561 (51.1%) 1007 (78.1%) 442 (69.5%) 117 (39.3%) 384 (58.9%) 2511 (63.2%)
Not applicable 4 (0.4%) 2 (0.2%) 1 (0.2%) 2 (0.7%) 19 (2.9%) 28 (0.7%)
Missing/unknown 152 (13.8%) 173 (13.4%) 77 (12.1%) 49 (16.4%) 109 (16.7%) 560 (14.1%)

Mortality
30-day 1.5% (0.7-2.2) 0.1% (0-0.2) 0.8% (0.1-1.5) 0% (0.0-0.0) 1.4% (0.5-2.3) 0.8% (0.5-1.1)
90-day 2.6% (1.7-3.6) 0.5% (0.1-0.9) 1.6% (0.6-2.5) 0.7% (0.0-1.6) 3.1% (1.7-4.4) 1.7% (1.3-2.1)
1-year 5.3% (3.9-6.6) 1.5% (0.8-2.2) 2.7% (1.4-4.0) 4.3% (1.9-6.6) 8.0% (5.8-10) 4.0% (3.4-4.6)

RTA, road traffic accident; CI, confidence interval.

Mean (SD) age and distribution (number (%)) of sex, fracture side, injury mechanism, injury energy level, and mortality (% (95% CI)) by scapula fracture

group.
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that men with scapula fractures are younger and more prone
to be involved in RTAs, as well as sustaining their injuries
during the weekend.

An association between scapula fractures and high en-
ergy trauma has been reported, with numbers as high as
90%.11 However, in the SFR, only 22% of scapula fractures
were classified as the result of high energy trauma. The
main reason for this discrepancy could be that previous
studies have only assessed multitrauma patients or cohorts
of patients admitted for their scapula fractures.18,28 This is
in contrast to our cohort in which all types of scapula
fractures were included. Nevertheless, given that the data
originates from a national registry, the potential for regional
bias cannot be dismissed. Cultural, lifestyle, or societal
factors unique to the Swedish population might account for
some of the observed differences.

Annual and weekly variation

The annual variation displays more scapula fractures in
winter and early summer (Figs. 4 and 6). Speculatively, the
variation might be because of icy conditions during the
Swedish winter, causing injuries by same level falls to in-
crease in winter. When summer approaches, the possibility
of leisure and sports activities increases, augmenting the
risk of sustaining more high energy injuries. Men sustain
more scapula fractures during weekends, probably con-
nected to high energy leisure activities. Women display an
equal injury pattern over the week, which may reflect the
more common low energy injury patterns seen in scapula
fractures sustained by women.

Associated fractures

In the SFR, only 21% of patients had 1 or more associated
fractures and 9% had a clavicle fracture. This finding ap-
pears contradicting to previous reports, where concomitant
injuries were observed in approximately 80% of all
cases.21,26,28 The most commonly reported concomitant
injuries were rib fractures (53%), lung injuries (47%),
spinal fractures (29)%, and clavicle fractures (25%).2 A
study from Finland found that concomitant injuries



Table IV Treatment (n and % of fracture group) by fracture group for 3973 scapular fractures (ICD S42.1) in the Swedish Fracture
Register in patients aged older than equal to 18 years at the time of injury between March 2011 and June 2020

Body
(N ¼ 1098)

Glenoid rim
(N ¼ 1289)

Intra-articular
glenoid
(N ¼ 636)

Glenoid neck
(N ¼ 298)

Process
(N ¼ 652)

Overall
(N ¼ 3973)

Treatment
Nonoperative 1062 (96.7%) 878 (68.1%) 435 (68.4%) 274 (91.9%) 573 (87.9%) 3222 (81.1%)
ORIF, plate 4 (0.4%) 1 (0.1%) 25 (3.9%) 3 (1.0%) 21 (3.2%) 54 (1.4%)
ORIF, screw 1 (0.1%) 139 (10.8%) 75 (11.8%) 0 (0%) 17 (2.6%) 232 (5.8%)
ORIF, other 2 (0.2%) 190 (14.7%) 50 (7.9%) 0 (0%) 21 (3.2%) 263 (6.6%)
Arthroplasty 0 (0%) 5 (0.4%) 3 (0.5%) 1 (0.3%) 0 (0%) 9 (0.2%)
Missing 29 (2.6%) 76 (5.9%) 48 (7.5%) 20 (6.7%) 20 (3.1%) 193 (4.9%)

ORIF, open reduction and internal fixation.

Table III Associated fractures (n and % of fracture group) by fracture group for 3973 scapular fractures (ICD S42.1) in the Swedish
Fracture Register in patients aged older than or equal to 18 years at the time of injury between March 2011 and June 2020

Body
(N ¼ 1098)

Glenoid rim
(N ¼ 1289)

Intra-articular
glenoid
(N ¼ 636)

Glenoid neck
(N ¼ 298)

Process
(N ¼ 652)

Overall
(N ¼ 3973)

Clavicle 168 (15.3%) 8 (0.6%) 46 (7.2%) 79 (26.5%) 55 (8.4%) 356 (9.0%)
Proximal humerus 9 (0.8%) 116 (9.0%) 45 (7.1%) 8 (2.7%) 26 (4.0%) 204 (5.1%)
Upper extremity* 65 (5.9%) 18 (1.4%) 15 (2.4%) 14 (4.7%) 32 (4.9%) 144 (3.6%)
Spine 74 (6.7%) 0 (0%) 5 (0.8%) 15 (5.0%) 14 (2.1%) 108 (2.7%)
Pelvis 51 (4.6%) 7 (0.5%) 9 (1.4%) 3 (1.0%) 21 (3.2%) 91 (2.3%)
Lower extremity 50 (4.6%) 18 (1.4%) 5 (0.8%) 12 (4.0%) 14 (2.1%) 99 (2.5%)
�1 fractures 327 (29.8%) 160 (12.4%) 111 (17.5%) 111 (37.2%) 134 (20.6%) 843 (21.2%)

* Upper extremity are all fractures except for proximal humerus.
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occurred in 55% of patients admitted for a scapula fracture,
with the most common fracture being of the clavicle
(16%).18 There are several reasons the SRF has fewer
associated injuries than previous studies. The SFR does not
register concomitant injuries other than fractures, and rib
fractures are not included. Moreover, all patients with a
scapula fracture are eligible for registration in the SFR,
resulting in a lower frequency of high energy traumas.

Treatment

There are no acknowledged treatment algorithms for
scapula fractures and the criteria for surgery have a weak
scientific basis (level IV).31 Intervention depends on frac-
ture site location, involvement of other structures of the
shoulder, fracture displacement, and patient factors. Treat-
ment goals include pain relief, restoring function, and
preventing long-term complications, such as scapular
winging, malunion, and nonunion. Surgical treatment has
been recommended for intra-articular displacement >4
mm-5 mm, medial displacement >10 mm-20 mm, angular
deformity >40�-45�, open fractures, or an unstable shoul-
der (‘‘floating shoulder’’).1,5,8,12,16,25
Of all the scapula fractures in our study, 15% were
treated operatively. This percentage is in line with a study
from Finland where 12% of the patients hospitalized with a
scapula fracture were treated operatively.18 Most fractures
treated surgically in the present study were glenoid rim
fractures. Glenoid fractures associated with shoulder
instability are often considered for operative repair,
although most can be successfully treated non-
operatively.10,19 Moreover, glenoid rim injuries are less
likely to require hospital admission, which could explain
the slightly higher incidence of surgery in the current study
compared to the Finnish study. In contrast, fractures of the
scapular body were almost exclusively treated non-
operatively. No type of scapular body fracture is specif-
ically recommended for surgical treatment. The treatment
choice depends mainly on the degree of displacement or
impingement to the rib cage.

Mortality

Our study’s overall mortality rate of 4% is lower than
previously reported. This lower rate is due to a different
case mix. In comparison, Veysi et al found 11% 1-year



Figure 6 Monthly variation for 3973 scapula fractures (ICD S42.1) in the Swedish Fracture Register (SFR) in patients aged older than or
equal to 18 years by energy level.
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mortality, but the patients in their study had multiple
injuries additional to a scapula fracture and an Injury
Severity Score �16. Previous studies have not found
increased mortality in multitrauma patients with a
scapula fracture compared to multitrauma patients
without.2,28
Strengths and limitations

Data from a national health care quality register provides
both strengths and limitations. The register offers large
cohorts for mapping demographics, injury mechanisms,
fracture classification, and treatment. Accordingly, the
major strength of this study is the large sample size, na-
tional coverage, and detailed fracture classification. More-
over, the construct of the SFR enables us to identify
associated fractures that shed light on the polytrauma as-
sociation of scapula fractures. This study provides all-
inclusive epidemiological data with a detailed scapula
fracture classification encompassing the Euler-R€uedi and
Ideberg classification systems. The Euler-R€uedi classifica-
tion has moderate inter-rater reliability for intra-articular
fractures and is almost perfect for extra-articular frac-
tures.13 The Ideberg classification is the most widely used
instrument for intra-articular fractures and has fair inter-
rater and substantial intrarater reliability.27
The main limitation is that we cannot identify the overall
incidence due to the gradual introduction and present
completeness of the SFR. Moreover, no clear definition of
high energy trauma exists in the SFR, making it dependent
on the registering physician’s estimation. Furthermore, as
evident in all register-based studies, miscoding, transferring
errors, under-reporting, and missing data are inherent lim-
itations which might skew the data. For instance, there
could be a tendency for under-reporting among arthro-
scopists as compared to trauma surgeons. The use of a
retrospective study design presents another limitation,
affecting the ability to establish causality and temporal
relationships.
Conclusion
Men are more likely than women to sustain fractures of
the scapula and to be involved in high energy trauma,
often leading to fractures of the glenoid neck and
scapular body. Only 22% of scapula fractures are due to
high energy trauma. Scapula fractures are generally
treated nonoperatively, with some subgroups more prone
to surgical treatment (eg, glenoid rim and intra-articular
glenoid fractures). In a national cohort of patients
including all types of scapula fractures, associated



e56 V. Schmidt et al.
fractures were present in 21% of cases, and the 1-year
mortality was 4%.
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