
 
 
 

ACTAS MÉDICASA (ECUADOR)              CLINICAL CASE 
 actasmedicas.ec  
 

 
 

DOI (Hospital Alcívar): http://doi.org/10.61284/232 ISSN-L: 2960--8309                                                    Actas Médicas (Ecuador) 2025;35(1):76--87 
| 

 
Surgical indications for scapula fractures: Case series. 
Hugo Ernesto Villarroel Rovere 1 ID *, María Dolores Delgado Zambrano 1 ID , Andrés Huerta Gil 1 ID , Cesar 
Morán Vargas 1 ID . 

1. Traumatology and Orthopedics Service, Alcívar Hospital, Guayaquil, Ecuador. 
 

 

Abstract 

Introduction: Scapula fractures are considered relatively uncom-
mon and are usually treated conservatively. However, in complex 
or displaced cases, surgical intervention may be necessary. A series 
of complex cases requiring surgery is presented. 

Methods: A retrospective observational study was conducted in 
5 patients with scapula fractures treated at Alcívar Hospital be-
tween August 2018 and April 2024. All five patients underwent 
surgery. X-rays and CT scans were performed, and the Cole crite-
ria were applied to determine the indication for surgery. The func-
tional outcomes were assessed via the DASH score. 

Results: The incidence of surgically treated scapula fractures was 
approximately 0.885 cases per 100 person-years. Patients who un-
derwent surgery had satisfactory functional outcomes in the short- 
and medium-term follow-up. 

Discussion: The results are consistent with the literature, where 
surgical intervention is reserved for complex or displaced fractures. 
Postoperative functional assessment was favorable, supporting the 
effectiveness of appropriate surgical selection. 

Conclusions: The incidence of surgically treated scapula frac-
tures is low, and postoperative functional outcomes are satisfac-
tory, making it beneficial for young patients with high functional 
demands. A treatment protocol based on clinical and radiological 
criteria has been developed. 
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Introduction 
Owing to their rarity, scapular fractures, especially those of 
the scapular body, have been treated conservatively. Surgical 
intervention was reserved solely for glenoid fractures involv-
ing the articular surface. However, owing to a better under-
standing of shoulder biomechanics, greater emphasis has 
been placed on the anatomical and functional restoration of 
all scapular fractures, including those of the body, to establish 
specific criteria for surgical decision-making. 

Scapula fractures are rare, representing 0.7% of all frac-
tures and between 3% and 5% of fractures affecting the shoul-
der girdle [1]. Most cases are caused by violent trauma, so 
they are associated with other injuries in 90% of cases. Among 
these cases, 50% are in the ipsilateral limb, 80% are thoracic 
trauma, 48% are head trauma, and 26% are in the spine [2]. 

There is controversy regarding the surgical indications for 
treating these fractures. Most patients are treated conserva-
tively, achieving good clinical results with little dysfunction, 
partly because they are usually slightly displaced and the 
shoulder can compensate for mobility [2]. Furthermore, the 
scapula is a bone surrounded by many muscles that provide a 
large amount of vascularization, so it is rare for them to evolve 
into pseudoarthrosis [3]. 

The scapula is a dynamic stabilizer for the humerus and 
the shoulder girdle. Numerous studies have demonstrated the 
poor outcomes associated with conservative treatment in 
cases of highly displaced scapular fractures [4 - 10], whereas 
surgical treatment has shown better results for this type of 
fracture [11- 14]. Consequently, when determining the treat-
ment approach for a scapula fracture, it is essential to evaluate 
the displacement of the fragments to decide between con-
servative or surgical methods. 

A thorough radiological and CT study is essential to es-
tablish the surgical indication. The radiological projections 
should include anteroposterior (AP), axillary, and lateral 
views of the scapula. The CT scan should encompass 3D re-
construction. 

Imaging studies are used to determine whether treatment 
will be conservative or surgical. The criteria published by 
Cole et al. [2] are the most appropriate for deciding between 
conservative and surgical treatment for scapula fractures. 
This study aimed to document a case series of patients with 
scapula fractures who required surgery. 

Materials and methods 
This observational, retrospective study was conducted in the 
Traumatology and Orthopedics Department of Alcívar Hos-
pital. The study included cases over 6 years, from August 

2018 to July 2024. During this time, 36 patients with scapula 
fractures were treated, 5 of whom underwent surgery. These 
patients underwent the following:  
1. AP and axial radiographs of the scapula. 
2. 3D reconstruction of a CT image. 3. Classification of the 
injuries. 
4. Imaging measurements were made using Cole's criteria to 
determine the surgical indications for the fracture. 
5. A minimum follow-up of 6 months was conducted, and the 
final functional results of the patients who underwent surgery 
were assessed. 

Classification used 
To classify the lesions, the descriptions of Bartonicek [15- 27] 
(Figure 1), Ideberg [28] (Figure 2), and Khun [29] (Figure 3) 
were used. 

Figure 1. Bartonicek classification . 

 
Bartonicek classification A) Two fragments – high transverse fracture, B) 
Two fragments – low transverse fracture. C) Three fragments, and D) 
Comminuted fracture. 
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Figure 2. Ideberg classification . 

 
Ideberg classification (glenoid fractures): Type 1a Anterior border, Type 1b Posterior border, Type 2 Transverse to the lateral margin, Type 3 Transverse to the 
superior margin, Type 4 Transverse to the medial margin, Type 5a Transverse lateromedial , Type 5b Transverse superomedial , Type 5c Transverse superome-
diolateral , Type 6 Comminuted impaction . 

 

Figure 3. Kuhn classification. 

 

Kuhn classification of acromion fractures. Type I Nondisplaced: avulsion 
fractures and true Ib fractures. Type II Displaced without reduction of the 
subacromial space. Type III Displaced with reduction of the subacromial 
space. This reduction may be due to inferior displacement of the acro-
mion or in association with a superiorly displaced glenoid neck fracture. 

B.  Surgical indications in scapula fractures: Cole 

criteria [2] and other authors [9, 11, 13, 15-19]. 
B.1. Joint fractures with displacements greater than or equal 
to 4 mm were observed (Figure 4). For other authors, such as 
Kavanagh et al. [15], a displacement greater than or equal to 
2 mm was used, and for Mayo et al. [11], a displacement 
greater than or equal to 5 mm was used. 
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Figure 4. Scapula joint fracture. 

 
Scapula joint fracture with 4 mm displacement . 

B.2.  The mediolateral displacement was equal to or > 20 
mm (Figure 5). This measurement determines the medial dis-
placement of the glenoid fragment relative to the rest of the 
scapula. It can be measured in the AP projection or via 3D 
reconstruction in its posteroanterior view. For Herrera et al. 
[16 ] > 15 mm and for Jones et al. 17 to 25 mm. 

B.3.  Angular deformity greater than or equal to 45° (Fig-
ure 6). It measures the angulation of the scapular fragment 
attached to the glenoid bone concerning the rest of the scap-
ular body in a lateral view. Others indicate that it is more than 
25° [16]. 

B. 4. If medialization and angular deformities are combined, 
surgical treatment is indicated if they are equal to or greater 
than 15 mm and 30°, respectively. 

B. 5.  An angle glenopolar (GPA) angle of less than or 
equal to 22° was used (Figure 7). To obtain this angle, in the 
AP projection, a line is drawn between the inferior pole and 
the superior pole of the glenoid and another line between the 
superior pole of the glenoid and the inferior part of the angle 
of the body of the scapula; the angle formed by the intersec-
tion of these lines is the glenopolar. Typical values range be-
tween 30° and 45° [13]. Bozkurt et al. [9] indicated surgery 

with angles less than or equal to 20°, and Kim et al. [18] stated 
surgery with angles less than or equal to 30°. 

Figure 5. Measurement of medialization in scapula frac-
tures. 

 
Measurement of medialization in scapula fractures . In this case, mediali-
zation was less than 20 mm. 

 

Figure 6. Angular deformity . 

 
Scapula fracture . Measures the angulation of the glenoid bone relative to 
the body. 
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Figure 7. Glenopolar Angle . 

 
Scapula fracture . Measures the angulation of the glenoid bone relative to 
the body. 

B. 6.  A double-displaced lesion of the superior suspensory 
complex of the shoulder (SSSC), the bone-ligamentous ring 
described by Goss [19] (Figure 8), is formed by the following 
anatomical structures: 
• Glenoids. 
• Coronoid process. 
• Coracoclavicular ligaments. 
• Clavicle. 
• Acromioclavicular joint. 
• Coracoacromial ligament. 
• Acromion. 
Surgical treatment is indicated if the displacement of 2 or 
more of these structures is greater than 1 cm. 

B.7.  Other indications include isolated and displaced 
fractures of the coracoid process or acromion greater than 10 
mm, painful pseudoarthrosis, or concomitant fractures of the 
scapula, one of which does not require surgical treatment, but 
surgery on another that does need to be performed (Figure 9). 
Table 1. 

The scale used to assess functional outcomes was the DASH 
[20]. 

 

Figure 8. Superior Suspensory Complex of the Shoulder 
. 

 
Superior Suspensory Complex of the Shoulder (CSSH). 

 

Figure 9. Displaced glenoid fracture and acromion frac-
ture . 

 
Displaced glenoid fracture and acromion fracture. Glenoid fracture is in-
dicated Surgically , the acromion is minimally displaced and its treatment 
is conservative, but the intervention of the glenoid is used to perform os-
teosynthesis of the acromion. 
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Table 1. Surgical indications for scapula fractures, Coe’s crite-
rio [2] and other authors [9, 11, 13, 15-19]. 
Joint fractures > 2 - 4 mm 
Medialization > 15 - 20 mm 
Angular deformity > 25 - 450 
Medialization + deformity > 15 mm and 

300 
Glenopolar Angle (GPA) < 220 - 300 
Displacement of 2 or more elements of the 
superior suspensory complex of the shoul-
der. 

>10 mm 

Isolated fractures of the acromion and coro-
noid process. 

>10 mm 

Demonstration case and surgical 
technique used 
Medical records 
This patient is a 46-year-old male who was involved in a 
traffic accident. He was hit while riding as a passenger on a 
motorcycle and suffered a blow to his right side, causing pain, 
edema, and functional impairment of the right shoulder. The 
images show a Bartonicek type D comminuted scapula 
fracture. Measurements and analysis according to Cole's 
criteria revealed the following surgical criteria (Figure 10: A, 
B, C, and D): 

1.  A medialization greater than 15 mm 
2.  The glenopolar angle is 24 degrees. 

Treatment 
An extended posterior Judet approach was used for the 
surgical procedure, taking care not to injure the supraspinatus 
nerve; the fractures were reduced, and a 3.5 mm angled and 
contoured reconstruction plate was placed on the lateral and 
medial edges. A 2.7 mm mini-fragment T-plate was also used 
in the inferior part of the glenoid neck (Figure 11). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. Physical examination. 

 
 

Figure 10. 46-year-old patient, suffers a traffic accident, A. The X-ray shows a scapula 
fracture, but without further details B. The 3D Tomography shows a comminuted 
fracture of the body of the scapula type D of the Bartonicek classification , C. Taking 
measurements in the CT with 3D reconstruction there is Medialization > 15 mm, D. 
Measuring the Glenopolar Angle is 240. For all these reasons, this scapula fracture has 
a surgical indication. 

Results 
1.  The incidence of scapula fractures at Alcívar Hospi-
tal was 0.8%. 
2.  The following information was obtained from the 
five patients who underwent surgery within these 6 years, 
which is detailed in Table 2. 
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Figure 11. Physical examination. 

 

 
 

Figure 11. E. Extended Judet posterior approach , F and G Fracture reduction and fix-
ation with 3.5 mm moldable reconstruction plates, at the level of the glenoid neck a 2.7 
mm mini T-plate, all made of titanium, was placed, H. Postoperative 3D CT. 
. 

Table 2. Cases operated on for scapula fractures. 
 Case # 1 Case # 2 Case # 3 Case # 4 Case # 5 
Date August 17, 2018 March 19, 2020 October 26, 2022 September 12, 2023 April 9, 2024 
Age 26 27 28 37 46 
Sex Man Man Man Man Man 
Cause Traffic Accident-Motor-

cycle 
Traffic Accident-Motor-
cycle 

Traffic Accident-Motorcy-
cle 

Traffic Accident-Motorcy-
cle 

Traffic Accident-Motor-
cycle 

Occupation Police Dealer Military Laborer Police 
Functional demand High High High High High 

Associated injuries Severe injury to right 
thigh with loss of skin, 
muscle and tendon. 

1. Head trauma 
2. Grade 2 liver trauma 

and kidney trauma – 
nephrectomy. 

3. Fx . Clavicle. 

Fracture of the external 
third of the clavicle. 

No associated injury No associated injury 

Fracture classification Idebert Type 5c 1. Bartonicek Type C 
2. Khun type III acromion 

base fracture associated 
with scapula neck frac-
ture 

Idebert Type 4 Khun type III acromion 
base fracture with de-
creased subacromial space 

Bartonicek Type D 

Surgical indication 
(Cole) 

1. Fx . Displaced joint >4 mm 
2. Lateral displacement >15 

mm 
3. Angular deformity >25 de-

grees 
4. Double CSSH injury 

Glenoid and coronoid pro-
cess 

1. Angular deformity of the 
scapula body > 30 de-
grees 
2. Double CSSH injury: 

Base of acromion and 
clavicle > 10 mm dis-
placement 
 

1. Displaced joint fracture > 
2 mm 

2. Double CSSH lesion Gle-
noid with coronoid pro-
cess and fx . Clavicle 

Double CSSH injury: acro-
mion and coracoacromial 
ligament 
Decreased subacromial 
space due to deltoid action 

1. Medialization > 15 
mm 

2. Glenopolar angle < 30 
0 

 

Approach 1. Brodsky Posterolateral 
Approach 

2. Superior Approach 

Judet 's Expanded Poste-
rior Approach 

Deltopectoral approach , ex-
tended toward the clavicle 

Posterior approach to the 
scapula on the spine and 

acromion 

Judet 's expanded poste-
rior approach 

Implant used 1. Molded reconstruction 
plate and mini titanium 
body plate 

2. 4 mm cannulated 
screws in glenoid 

1. 3.5 mm reconstruction 
plate 

2. 2 mm titanium mini-
plates at the level of the 
glenoid neck and base 
of the spine 

1. Three 4 mm cannulated 
screws 

2. Miniplate in FX . Clavicle 

1. Reconstruction plate 3.5 
upper edge 

2. 2 mm mini-fragment 
plate on lower edge 

1. Angled and moldable 3.5 
reconstruction plate, also 
used 2 cuts from the lower 
jaw plate 

2. Mini-fragment T-plate 

Complications No No No No No 
DASH 3 months 8 8 9 10 8 
DASH 6 months 11 10 11 11 11 
DASH 12 months 11 10 11 11 - 
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Discussion 
Scapular fractures are relatively rare injuries, accounting for 
only 3–5% of all fractures involving the shoulder joint and less 
than 1% of all fractures overall, 50% of which affect the body 
of the scapula [24]. Anavian et al. reported having operated 
on 1 to 2 cases per year between 2002 and 2009 [13], con-
sistent with our findings. In our hospital, the incidence of 
scapular fractures is 0.8%, and patients who undergo surgery 
for scapular fractures have an average of 1 fracture per year. 

These fractures are usually the result of high-energy 
trauma, so they are associated with multiple injuries, such as 
rib fractures in 52.9%, spine fractures in 29.1%, lung injuries 
in 47.1%, head trauma in 39.1%, clavicle fractures in 25.2%, 
and brachial plexus injuries in 13% of patients [1]. All our 
patients experienced high-energy trauma; when they were hit 
by a car while riding a motorcycle, 3 of our patients had asso-
ciated injuries that required urgent damage control care and 
deferred scapular osteosynthesis. 

Although most out-of-joint fractures can be treated non-
operatively, surgical intervention should be considered for 
fractures that are significantly displaced. Nordqvist and Peter-
son [5] studied 37 displaced glenoid neck fractures treated 
nonoperatively and reported that at a 10- to 20-year follow-
up, 32% of patients had fair to poor functional outcomes. Ada 
and Millar [4] reported that 16 patients with out-of-joint frac-
tures were treated conservatively, where 50% experienced 
chronic night pain, 40% showed weakness in abduction, and 
20% had a decreased range of motion [21]. Various studies 
have also concluded that glenoid neck fractures with 
malalignment and a GP angle of < 20 are associated with a 
less favorable outcome [22]. 
Conservatively treated, poorly healed scapular fractures can 
sometimes alter the mechanics and bony anatomy of their re-
spective muscle attachments [23], resulting in scapular dyski-
nesia, which results in the scapula not moving in its usual pat-
terns, notably when flexing the shoulder and raising the arm 
overhead. Following malunion, some form of functional loss 
inevitably occurs, including reduced mobility, strength, en-
durance, or response time of the shoulder girdle, especially in 
patients with high physical demands [1]. Similarly, unstable 
or highly displaced fractures of the glenoid neck and fractures 
within the joint can cause shoulder imbalance, instability, 
chronic pain, weakness, stiffness, deformity, and early devel-
opment of osteoarthritis. Research on nonoperative treatment 
has rarely clearly identified levels of displacement and fracture 
patterns, complicating the interpretation that patients might 
benefit most from surgical fixation [2]. 

In 2013, Cole mentioned that the surgical indication for 
scapular fractures is usually reserved for displaced, unstable 
fractures or those that compromise joint function 1, establish-
ing applicable criteria to determine when a scapular fracture 
should be operated on and to avoid scapular dyskinesia [2]. 
Since 2018, at Alcívar Hospital, we have used these criteria to 
determine which scapular fractures require surgical interven-
tion; five scapular fractures that fell under Cole's criteria have 
been treated for over 6 years. 

Noort et al. [7] also reinforced the importance of surgi-
cal management when the superior suspensory complex of the 
shoulder is double disrupted. An essential aspect of our study 
was correctly classifying the injury and analyzing whether the 
CSSH was involved via appropriate imaging studies; of all five 
patients, four presented with the disruption described above. 

The approach that is usually performed is the one de-
scribed by Judet et al. [25], since it allows for observing the 
lower border of the glenoid, the entire extension of the body, 
the spine, and the acromion. Nevertheless, there is a risk of 
injury to the supraspinatus nerve and the circumflex scapular 
artery. The Brodsky approach [26] can also be used when the 
fracture is in the internal border of the scapula. If we have an 
articular fracture of the glenoid, we can use a superior ap-
proach as an extension of the deltopectoral approach. We 
have had the opportunity to use all the approaches described 
without having any paralytic nerve complications, especially 
Judet's approach, where we must respect the safety limits. We 
placed the fixation plates on the edge of the scapula for better 
fixation with the screws, and we generally used 3.5 mm locked 
reconstruction plates. We also used 4 mm cannulated screws 
and 2 mm titanium miniplates, which are also commonly used 
in hand and maxillofacial surgery. 

Tatro et al. [14] reported practically complete func-
tional recovery in patients appropriately selected for surgery. 
However, the literature also suggests that long-term func-
tional success may be influenced by the type of fracture and 
postoperative management (Schandelmaier et al. [12]). In the 
present study, with a minimum follow-up of 6 months, the 
mean DASH score was 10 out of 11 points. Strength testing 
revealed no significant differences between injured and unin-
jured shoulders for any movement, whereas the range of ex-
ternal rotation and abduction decreased slightly in 1 of the 
five patients. All five operated patients returned to their orig-
inal occupation and did not need to change occupations for 
reasons related to shoulder injury. Prospective and longitudi-
nal studies should address long-term follow-up and consider 
pathological fractures [31- 35]. 

Conclusions 
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Although several scientific papers have been published in the 
last decade on the surgical treatment of scapula fractures and 
their excellent functional results, there is still no complete con-
sensus regarding the limits of displacement and angulation 
that allow for surgical indications. Advances in imaging tech-
niques will enable us to accurately measure displacement and 
deformity in a fracture and help us plan surgery more safely. 
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