
Scapula fracture epidemiology is undergoing change. 
Scapula fractures have traditionally been regarded as high-
energy fractures that serve as indicators of serious comor-
bid injuries.1) According to the U.S. National Trauma Data 
Bank, the rate of this specific injury doubled from 1% to 
2.2% within a single decade, suggesting that it may be on 
the rise.2) The greater use of computed tomography to 
evaluate trauma patients, which can result in a higher de-
tection of trauma,3) may help to explain this in part.

Due to the scapula’s particular biological and me-
chanical milieu, fracture stability and the likelihood of dis-
placement are affected even in the first few days following 
injury.4) In fact, scapular extra-articular fractures can be 
managed either operatively or conservatively depending 
on the injury, the anatomy, the surgeon, and the demand 
of the patient.5-7) However, there are no randomized con-
trolled trials or prospective studies that can offer an accu-
rate option for the treatment of these fractures.8) There are 

some studies that have compared operative and nonop-
erative treatment,9,10) but the sample sizes of these studies 
were too small to draw any meaningful conclusions and 
none of them were specific for extra-articular fractures. 
Furthermore, the heterogeneity in classification systems 
and outcome assessment makes it challenging to compile 
the available data to promote a better understanding re-
garding the management of these injuries. This narrative 
review will shed the light on available evidence regarding 
the management of extra-articular scapular fractures and 
propose a treatment algorithm that may be able to solve 
this controversy.

MANAGEMENT IN GENERAL AND 
INDICATIONS

Usually the type of treatment depends on the fracture 
(whether it meets the criteria for surgical repair or not), 
the patient (whether he agrees to undergo the surgery after 
hearing about both the conservative and surgical manage-
ment), and the doctor (the experience of the doctor).11) 
Conservative management consists of the use of a sling 
for approximatively 3 weeks waiting for consolidation and 
pain relief12) and physiotherapy as soon as 1 week after the 
accident.13,14) Schofer et al.11) found that a better shoulder 
function was found in patients who had undergone less 
than 30 sessions in physiotherapy. However, these patients 
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did not need more than 30 sessions because they achieved 
good results before that, whereas patients who needed 
more than 30 sessions did not recover their function well 
and they needed extra sessions that were not that helpful 
in reaching a pre-injury level of shoulder function.11) 

During healing, pseudo-paralysis of the shoulder 
may be reported alongside a progressive deformity of the 
fracture especially in the early phase after the injury.4,5) 
This deformity may be caused by gravitational stress 
alongside the instability of the fracture itself, which may 
ultimately lead to surgery.15) Although conservative treat-
ment has always been the preferred approach for scapula 
fractures, operative treatment is considered as better treat-
ment in some fractures depending on many factors: me-
dial displacement of the glenoid neck fragment by more 
than 1 cm and/or anterior angulation equal to or greater 
than 40°,16) 25° to 45° angulation on a lateral radiograph, 
glenopolar angle (GPA) < 20°, displaced double lesions of 
the superior shoulder suspensory complex (SSSC), which 
includes the glenoid process, the coracoid process, the 
coracoclavicular (CA) ligaments, the distal clavicle, the 
acromioclavicular joint, and the acromion,12,17) medial 
displacement of the lateral border > 25 mm, and intra-
articular step of 3 or 5 mm.4) Although medialization of 
the glenoid is frequently cited as a surgical reason, cau-
tion should be exercised when using this idea. The lateral 
displacement of the scapula’s lateral border induced by 
the linked teres muscles frequently has the appearance of 
medialization. True medialization of the glenoid is sub-
stantially less common than assumed when measured 
from the midline and compared to the opposing shoul-
der.18) Likewise, caution must be used while calculating the 
GPA. It was demonstrated that the GPA decreased when 
the scapula’s rotation shifted away from the scapula in the 
coronal position (GPA 0°), both in internal and exterior 
rotation. Rotational displacement could therefore result in 
an inaccurate treatment indication due to a mistake in the 
measurement of GPA. It is advised that, if possible, GPA 
measurements be performed with the scapula in a neutral 
posture at 0° and in neutral rotation.19)

Additional indications may appear in more unusual 
circumstances such as when displacement affects the 
function of the scapulothoracic joint rather than the gle-
nohumeral joint. A previously described example of this is 
angular deformity greater than 45°.4) For the same reason, 
severe chest wall deformity due to underlying rib fractures 
may fall into this group and serve as a recommendation 
for rib fixation.4) Other more exceptional cases include the 
displacement of the scapula’s angle so that it becomes in-
tra-thoracic20) and the displacement of the scapula’s blade 

segments so that they pierce the subscapularis and pro-
trude into the chest wall, causing discomfort and mobility 
restrictions.21) Furthermore, if displaced, isolated fractures 
of the coracoid process or acromion may be considered a 
fixation indication.22)

Conceptually, extra-articular fractures that should 
benefit from fixation are those that are sufficiently dis-
placed so that shoulder function would be predicted to 
be harmed by nonsurgical therapy. Because of this, each 
case should be evaluated on its own. Even if the criteria 
are met, this establishes a relative indication for surgery, 
which should be discussed with a surgeon experienced in 
the surgical management of scapular fractures in light of 
the particular patient and injury characteristics.4)

CLASSIFICATION
The first classification of scapular fractures was made by 
Jean-Louis Petit and it identified fractures of the scapula 
that affected the body, neck, and processes.4) This is a very 
helpful descriptive classification, so one considers it to be 
at the very base of the much more recent AO Foundation/
Orthopaedic Trauma Association (AO/OTA) classifica-
tion.23) This divides scapula fractures into intra-articular 
fractures affecting the glenoid fossa (14C), and extra-ar-
ticular injuries affecting the processes (14A) and the body 
(14B) (Fig. 1).4) In our article, we divided the fractures into 
fractures of the acromion (scapular spine), scapular neck 

A - Process fractures
1 - Coracoid, 2 - Acromion, 3 - Spine
B - Blade fractures
1 - 2 Exit points at borders
2 - More than 2 exit points at borders
C - Glenoid fracture
0 - Extra-articular

14A1 14A2 14A3

14B1 14B2

14C0

Fig. 1. Arbeitsgemeinschaft für Osteosynthesefragen (AO) extra-articular 
fractures of the scapula as they are classified in the AO Foundation/
Orthopaedic Trauma Association (AO/OTA) classification system. Adapted 
from Lim. EFORT Open Rev. 2021;6(6):518-25.4)
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(extra-articular glenoid), scapular body, and inferior angle 
of scapular. Similar classifications were used by other ar-
ticles;4,8) however, we added the inferior angle of scapula 
since its management differs from the scapular body frac-
tures and we focused only on the extra-articular fractures 
of the scapula. Furthermore, scapula fractures in pediatric 
patients were also considered. 

FRACTURES OF THE ACROMION
The sudden increase in reverse shoulder arthroplasty 
procedures has brought attention to a rare but serious 
complication, fracture of the scapular spine, which arthro-
plasty surgeons experience more frequently than trauma 
surgeons.4) This most frequently happens near the spino-
glenoid junction or at the base of the acromion.4) After a 
reverse shoulder arthroplasty, treating scapular spine and 
acromial fractures can be difficult since different forms of 
treatment have variable results.4)

The recommendations are frequently based on a 
small number of instances, and there is no gold standard 
for treating these kinds of fractures.24) These recommen-
dations state that conservative care in individuals with 
minimally or nondisplaced fractures have been encour-
aging.24) Nevertheless, complications develop in patients 
with conservatively treated fractures such as symptomatic 
nonunion,25-28) persistent pain, reduced function, rotator 
cuff tears secondary to a displaced fracture and reduction 
of the subacromial space, acromioclavicular joint separa-
tion, humeral head subluxation, and brachial plexus in-
jury.13,27,29,30)

In situations of displaced fractures, prolonged symp-
tomatic nonunions, or additional injuries to the SSSC, 
almost all authors advise operational intervention.13,27,31,32) 
Acromion open fractures require immediate surgery, not 
just to seal the soft tissue but also to do additional open 
reduction and internal fixation.33,34) Additionally, Baur et 
al. suggested operating on all displaced fractures35) where 
anatomic restoration may stop muscle dysfunction and 
scapular dyskinesia, especially in fractures with reduced 
subacromial space.36)

As for the surgical technique, most authors indi-
cate a preference for surgical methods that involve plate 
fixation in addition to operative treatment.24) However, 
peripheral lateral or anterior fractures are more challeng-
ing to repair due to anatomical issues.24) It is advised to use 
tension band wiring for these fractures because sufficient 
compression is not possible with K-wire fixation and plat-
ing.24,37) Additionally, due to plate thickness and local ir-
ritation, implant removal is described more frequently in 

plating than in tension band wiring.24)

Therefore, conservative management is the main-
stay of treatment in acromion fractures unless it is an open 
fracture, the fracture is displaced, there is a prolonged 
symptomatic nonunion, or the SSSC is injured. In gen-
eral, plating is recommended except in peripheral lateral/
anterior fractures where tension band wiring has better 
outcomes.

SCAPULAR BODY FRACTURES
Of all isolated scapular body fractures, 99% are treated 
conservatively, achieving good results in 86% of the cas-
es.38) Gosens et al.39) reported no functional loss in their 
patients although some complained of pain, weakness, 
and crepitations on shoulder movement. When associated 
with other injuries, the range of motion was limited when 
compared to the contralateral limb after conservative 
management, which was not the case in isolated scapular 
fractures.39) Using the Disabilities of the Arm, Shoulder 
and Hand (DASH) score, Simple Shoulder Test (SST) 
score, and the range of motion, Gosens et al.39) showed a 
difference between the patients with an isolated scapular 
body fracture and the patients with a multi-trauma, in 
which the latter had a lower functional outcome. This may 
be due to a delay in diagnosis, the presence of associated 
injuries, required immobilization for coexistent thoracic 
or shoulder injuries, and thoracoscapular joint abnormali-
ties due to associated fractures in the ribs.39) Cases of non-
union after conservative management of scapular body 
fractures were reported in the literature but these remain 
rare and conservative management for isolated fractures is 
still the gold standard.40-42) In fact, scapular body fractures 
have a better functional outcome in the next 6 months 
after surgeries when compared to conservative treatment 
whereas at 12 months functional outcome is the same.43,44)

Furthermore, Kannan et al.8) reviewed 3 articles39,45,46) 
on managing scapular body fractures and found high sat-
isfaction in both patients treated conservatively and opera-
tively. The indications of surgical management were 100% 
translation of the lateral border fragments, 30° of angular 
deformity of the lateral border and glenoid fossa, > 15 mm 
medialization of the glenohumeral joint, > 25° angulation 
in the semi-coronal plane, intra-articular extension, > 10 
mm displacement after double disruption of SSSC, and 
fragment penetration into the thoracic wall. Moreover, 
there was no significant advantage of surgical treatment 
over conservative treatment (p = 0.28), but this may be 
due to the fact that none of the patients managed conser-
vatively had an indication of operative management.8)
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Therefore, conservative management of scapular 
body fractures is recommended unless the fracture is not 
isolated, a 100% translation of the lateral border fragments 
is present, there is a 30° of angular deformity of the lateral 
border and glenoid fossa, the medialization of the gleno-
humeral joint > 15 mm, the angulation in the semi-coro-
nal plane > 25°, an intra-articular extension, displacement 
after double disruption of SSSC > 10 mm, and fragment 
penetration into the thoracic wall.

SCAPULAR NECK FRACTURES
Fractures of the scapular neck used to be treated solely 
using conservative management.47) This is not the case 
now as operative management is playing a major role in 
the treatment of such fractures.47) Some disadvantages of 
conservatively treating these fractures were reported in the 
literature such as residual stiffness, subacromial pain, and 
abduction dysfunction, but no study reported a functional 
disability.48,49) Another adverse effect was translational dis-
placement of fracture fragments with scapular neck short-
ening.50)

Of all isolated neck fractures, 83% are managed 
conservatively with good results being reported in 77% of 
the cases.38) The average Constant score for scapular neck 
fractures managed nonoperatively is around 78.83 with no 
significant differences between anatomical and surgical 
neck fractures.51) When comparing scores between groups 
of patients, it was noted that the presence of associated 
injuries, such as those of the clavicle, affected the score 
and the functional outcome of the conservative manage-
ment, but gender did not.51) Nevertheless, when associated 
with clavicle fractures, conservative management of both 
fractures reports good outcomes in 94% of the cases.38) 
Furthermore, Romero et al.52) found, using the Constant-
Murley score, that when treated conservatively, scapular 
neck fractures can cause functional problems in patients 
whose GPA is lower than 20°. Moreover, van Noort et al.53) 
found that when the GPA is higher than 20°, the Constant-
Murley scores of patients with scapular neck fractures 
treated conservatively were excellent. Thus, when compar-
ing the GPA to the Constant-Murley scores, a positive cor-
relation was found.51) 

A systematic review by Kannan et al.8) studied the 
management of scapular neck fractures by including three 
articles.16,50,51) In this review, half of the patients managed 
conservatively had a displacement < 10 mm and reported 
satisfactory results in 94.7%.8) The remaining half had a 
displacement > 10 mm reporting satisfactory results in 
15.7%.8) All of the patients who were treated operatively 

had satisfactory results.8) After analysis, it was shown that 
displaced neck fractures were better treated surgically (p < 
0.0001).8)

After a three-dimensional reconstruction, scapular 
neck fractures can be classified after assessing the integrity 
of the CA and coracoacromial (CC) ligaments into three 
types: stable fractures (both ligaments are stable), fractures 
with rotational instability (ruptured CA ligament with an 
intact CC ligament), and fully unstable fractures (both 
the CA and CC are ruptured).47) Surgical management is 
indicated in scapular neck fractures when there is a medial 
displacement of the glenoid neck fragment by more than 
1 cm and/or anterior angulation equal to or greater than 
40°.16) Surgical management of highly displaced scapular 
neck fractures has excellent outcome and improves the 
restoration of the initial biomechanics.16) Anatomical re-
duction of the fracture with excellent functional outcome 
was achieved in 12 patients (86%) and with good func-
tional outcome in 2 patients (14%).16)

When it comes to scapular neck fractures extending 
to the body, Esenkaya54) have found satisfactory results in 
all 9 patients after treating them operatively. In contrast, 
Ada and Miller25) have found unsatisfactory results in 50% 
of 16 patients with the same type of fractures after treating 
them nonoperatively.

Therefore, it is recommended to treat scapular neck 
fractures conservatively, unless the GPA is < 20°, a medial 
displacement of the glenoid neck fragment by more than 1 
cm is present, anterior angulation equal to or greater than 
40° is present, the scapular neck fracture is fully unstable, 
and the fracture is extending to the body.

INFERIOR ANGLE OF THE SCAPULA
The majority of fractures of the inferior angle of the 
scapula are thought to be high-energy injuries, and they 
most frequently affect young adult males.55) Numerous 
muscle attachments, including the latissimus dorsi and 
serratus anterior, surround the lower scapula.55) In fact, the 
long thoracic nerve, which innervates the serratus anterior 
muscle, can be injured, the result of which is the character-
istic winging of the scapula.55) Therefore, patients exhibit-
ing scapula winging, with fractures of the inferior angle 
of the scapula, can predict fracture displacement in most 
cases, thus having an impact on management and result.

A systematic review was done by Mousafeiris et al.55) 
reviewing 17 articles about fractures of the inferior angle 
of the scapula.20,41,43,56-69) This article showed that the suc-
cess of conservative care was inversely correlated with the 
degree of displacement; more than 80% of nondisplaced 
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fractures were successfully managed conservatively com-
pared to almost 90% of displaced fractures where con-
servative management failed.55) In fact, when displaced, if 
treated conservatively, fractures of the inferior angle of the 
scapula result in nonunion and will most probably require 
operative fixation later on.43,69) Overall, surgical treatment 
produced 100% favorable outcomes for both the first and 

subsequent surgically treated fractures.55) In contrast, the 
majority of the cases that received conservative care in-
volved nondisplaced fractures and it succeeded in most 
of them.55) In minimally displaced inferior angle of the 
scapula fractures, Brindle et al. reported good results of 
nonoperative treatment (using nonsteroidal anti-inflam-
matory drugs and physiotherapy) with a complete return 
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Fig. 2. (A, B) Algorithm for the management 
of scapula fractures. SSSC: superior shoulder 
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ORIF: open reduction and internal fixation.
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of function and range of motion in young patients.64)

Moreover, the most frequent operation performed as 
initial treatment and reported overall was suture repair.55) 
However, in cases where the initial conservative therapy 
was unsuccessful, removal of the misplaced fragment was 
most commonly performed, which was followed by suture 
repair, all producing fruitful results.55) There have also 
been reports of missed diagnoses and thus missed treat-
ments; of the missed fractures, the majority were treated 
surgically,55) and only Ogawa et al.59) reported a missing 
fracture that was conservatively treated. Furthermore, 
in a recent series of fractures of the inferior angle of the 
scapula, the majority of fractures were nondisplaced and 
treated conservatively; however, three displaced fractures 
were operated on, and all fractures had excellent or good 
outcomes.70) 

Therefore, for nondisplaced fractures of the inferior 
angle of the scapula, conservative care should be used 
since it results in successful treatment. Surgical manage-
ment should be reserved for displaced fractures and for 
missed fractures in order to prevent treatment failure. 
Suture/bone anchor repair should be taken into consid-
eration first in cases of displaced fractures to preserve 
the displaced fragment and restore the anatomy with the 
least amount of intervention. However, open reduction 
and internal fixation or surgical excision can be taken into 
consideration if suture/bone anchor repair is not an option 
such as in cases of comminution. Nevertheless, excep-
tions exist such as Edgington et al.60) who effectively used 
conservative treatment for a displaced fracture or Franco 
et al.66) reporting displacement of a conservatively treated 
nondisplaced fracture in an old patient.

SCAPULAR FRACTURES IN PEDIATRIC 
PATIENTS

Both nonoperative and surgical treatment outcomes are 
described as excellent or very good in the literature.71) 
However, some complications of nonoperative treatment 

were reported. Montgomery and Loyd72) reported a fair 
outcome after conservative treatment of a youngster with 
a coracoid fracture that was accompanied by an acromio-
clavicular dislocation. Another case is a painful nonunion 
of the inferior angle of the scapula in a 16-year-old boy, 
which necessitated revision surgery, fragment excision, 
and muscle reinsertion 3 months after injury.65) In addi-
tion, a 15-year-old child with an originally overlooked and 
nonoperatively treated fracture of the scapular body was 
documented in a case of delayed healing.73) Furthermore, 
with a cortical bone graft and tension band wiring, War-
ner and Port successfully totally repaired nonunion of the 
lateral spine in a 16-year-old girl.74) Nevertheless, to our 
knowledge, patients with pediatric scapular injuries have 
not been described with late sequelae, particularly devel-
opment abnormalities.

CONCLUSIONS
Controversy still exists on whether to go for conventional 
or operative treatment of scapular fractures, which is why 
this review was written and an algorithm of management 
was proposed (Fig. 2). Most of the scapular fractures can 
be treated conservatively except in certain conditions that 
can be common for all of the different scapular fracture 
types as well as specific to each one. Common indications 
include displacement, unstable fractures, open fractures, 
and failure of conservative management (where surgery is 
not indicated).

CONFLICT OF INTEREST
No potential conflict of interest relevant to this article was 
reported.

ORCID
Mohammad Daher	https://orcid.org/0000-0002-9256-9952
Bassem El Hassan	 https://orcid.org/0000-0002-6694-0535

REFERENCES

1.	 Tadros AM, Lunsjo K, Czechowski J, Abu-Zidan FM. 
Multiple-region scapular fractures had more severe chest in-
jury than single-region fractures: a prospective study of 107 
blunt trauma patients. J Trauma. 2007;63(4):889-93.

2.	 Tatro JM, Schroder LK, Molitor BA, Parker ED, Cole PA. 
Injury mechanism, epidemiology, and Hospital trends of 
scapula fractures: a 10-year retrospective study of the Na-

tional Trauma Data Bank. Injury. 2019;50(2):376-81.

3.	 Brown C, Elmobdy K, Raja AS, Rodriguez RM. Scapular 
fractures in the pan-scan Era. Acad Emerg Med. 2018;25(7): 
738-43.

4.	 Limb D. Scapula fractures: a review. EFORT Open Rev. 
2021;6(6):518-25.

https://orcid.org/0000-0002-9256-9952


701

Daher et al. Extra-articular Scapular Fractures
Clinics in Orthopedic Surgery • Vol. 15, No. 5, 2023 • www.ecios.org

5.	 Cole PA, Gauger EM, Herrera DA, Anavian J, Tarkin IS. Ra-
diographic follow-up of 84 operatively treated scapula neck 
and body fractures. Injury. 2012;43(3):327-33.

6.	 Gauger EM, Cole PA. Surgical technique: a minimally in-
vasive approach to scapula neck and body fractures. Clin 
Orthop Relat Res. 2011;469(12):3390-9.

7.	 Jones CB, Cornelius JP, Sietsema DL, Ringler JR, Endres 
TJ. Modified Judet approach and minifragment fixation of 
scapular body and glenoid neck fractures. J Orthop Trauma. 
2009;23(8):558-64.

8.	 Kannan S, Singh HP, Pandey R. A systematic review of 
management of scapular fractures. Acta Orthop Belg. 2018; 
84(4):497-508.

9.	 Jones CB, Sietsema DL. Analysis of operative versus non-
operative treatment of displaced scapular fractures. Clin 
Orthop Relat Res. 2011;469(12):3379-89.

10.	 Sen RK, Sud S, Saini G, Rangdal S, Sament R, Bachhal V. 
Glenoid fossa fractures: outcome of operative and nonop-
erative treatment. Indian J Orthop. 2014;48(1):14-9.

11.	 Schofer MD, Sehrt AC, Timmesfeld N, Stormer S, Kort-
mann HR. Fractures of the scapula: long-term results after 
conservative treatment. Arch Orthop Trauma Surg. 2009; 
129(11):1511-9.

12.	 Cole PA, Gauger EM, Schroder LK. Management of scapu-
lar fractures. J Am Acad Orthop Surg. 2012;20(3):130-41.

13.	 Wilber MC, Evans EB. Fractures of the scapula: an analysis 
of forty cases and a review of the literature. J Bone Joint Surg 
Am. 1977;59(3):358-62.

14.	 McKoy BE, Bensen CV, Hartsock LA. Fractures about the 
shoulder: conservative management. Orthop Clin North 
Am. 2000;31(2):205-16.

15.	 Anavian J, Khanna G, Plocher EK, Wijdicks CA, Cole PA. 
Progressive displacement of scapula fractures. J Trauma. 
2010;69(1):156-61.

16.	 Khallaf F, Mikami A, Al-Akkad M. The use of surgery in 
displaced scapular neck fractures. Med Princ Pract. 2006; 
15(6):443-8.

17.	 Jung CY, Eun IS, Kim JW, Ko YC, Kim YJ, Kim CK. Treat-
ment of triple fracture of the superior shoulder suspensory 
complex. J Korean Orthop Assoc. 2011;46(1):68-72.

18.	 Zuckerman SL, Song Y, Obremskey WT. Understanding 
the concept of medialization in scapula fractures. J Orthop 
Trauma. 2012;26(6):350-7.

19.	 Labronici PJ, Tavares AK, Canhoto EC, et al. Does the posi-
tion of the scapula in relation to the glenopolar angle change 
the preferred treatment of extra-articular fractures? Injury. 
2017;48 Suppl 4:S21-6.

20.	 Park HY, Jang HJ, Sur YJ. Scapular body fracture and con-
comitant inferior angle apophyseal separation with intratho-
racic displacement: a case report. J Pediatr Orthop B. 2017; 
26(5):429-32.

21.	 Limb D, Funk L, Jenkins B. An intra-articular fracture of the 
scapulothoracic joint. Injury. 1998;29(4):317-9.

22.	 Anavian J, Wijdicks CA, Schroder LK, Vang S, Cole PA. 
Surgery for scapula process fractures: good outcome in 26 
patients. Acta Orthop. 2009;80(3):344-50.

23.	 Meinberg EG, Agel J, Roberts CS, Karam MD, Kellam JF. 
Fracture and dislocation classification compendium-2018. J 
Orthop Trauma. 2018;32 Suppl 1:S1-170.

24.	 Hess F, Zettl R, Welter J, Smolen D, Knoth C. The traumatic 
acromion fracture: review of the literature, clinical examples 
and proposal of a treatment algorithm. Arch Orthop Trau-
ma Surg. 2019;139(5):651-8.

25.	 Ada JR, Miller ME. Scapular fractures: analysis of 113 cases. 
Clin Orthop Relat Res. 1991;(269):174-80.

26.	 Brandsema B, Neuhaus V, Gradl G, Ring DC. Extra-articu-
lar scapular fractures: comparison of theoretical and actual 
treatment. Shoulder Elbow. 2016;8(1):3-8.

27.	 Kuhn JE, Blasier RB, Carpenter JE. Fractures of the acro-
mion process: a proposed classification system. J Orthop 
Trauma. 1994;8(1):6-13.

28.	 Ogawa K, Naniwa T. Fractures of the acromion and the lat-
eral scapular spine. J Shoulder Elbow Surg. 1997;6(6):544-8.

29.	 Gorczyca JT, Davis RT, Hartford JM, Brindle TJ. Open re-
duction internal fixation after displacement of a previously 
nondisplaced acromial fracture in a multiply injured pa-
tient: case report and review of literature. J Orthop Trauma. 
2001;15(5):369-73.

30.	 Hardegger F. Treatment of fractures of the scapula. Unfall-
heilkunde. 1984;87(2):58-66.

31.	 Goss TP. Double disruptions of the superior shoulder sus-
pensory complex. J Orthop Trauma. 1993;7(2):99-106.

32.	 Hardegger FH, Simpson LA, Weber BG. The operative treat-
ment of scapular fractures. J Bone Joint Surg Br. 1984;66(5): 
725-31.

33.	 Alawad MO, Alharthi S, Mahmoud J, Alanazi B, Surur 
S. Open fracture of the acromion: an isolated injury with 
oblique-type fracture. Case Rep Orthop. 2018;2018:2107059.

34.	 Mardy A, Mechchat A, El Ghazi A, et al. Open fracture of 
the acromion associated with a supraspinatus tendon rup-
ture: an exceptional case report. Pan Afr Med J. 2014;19:325.

35.	 Bauer G, Fleischmann W, Dussler E. Displaced scapular 
fractures: indication and long-term results of open reduc-
tion and internal fixation. Arch Orthop Trauma Surg. 1995; 



702

Daher et al. Extra-articular Scapular Fractures
Clinics in Orthopedic Surgery • Vol. 15, No. 5, 2023 • www.ecios.org

114(4):215-9.

36.	 Hill BW, Anavian J, Jacobson AR, Cole PA. Surgical man-
agement of isolated acromion fractures: technical tricks and 
clinical experience. J Orthop Trauma. 2014;28(5):e107-13.

37.	 Goss TP. The scapula: coracoid, acromial, and avulsion frac-
tures. Am J Orthop (Belle Mead NJ). 1996;25(2):106-15.

38.	 Zlowodzki M, Bhandari M, Zelle BA, Kregor PJ, Cole PA. 
Treatment of scapula fractures: systematic review of 520 
fractures in 22 case series. J Orthop Trauma. 2006;20(3):230-
3.

39.	 Gosens T, Speigner B, Minekus J. Fracture of the scapular 
body: functional outcome after conservative treatment. J 
Shoulder Elbow Surg. 2009;18(3):443-8.

40.	 Michael D, Fazal MA, Cohen B. Nonunion of a fracture of 
the body of the scapula: case report and literature review. J 
Shoulder Elbow Surg. 2001;10(4):385-6.

41.	 Gupta R, Sher J, Williams GR Jr, Iannotti JP. Non-union 
of the scapular body: a case report. J Bone Joint Surg Am. 
1998;80(3):428-30.

42.	 Ferraz IC, Papadimitriou NG, Sotereanos DG. Scapular 
body nonunion: a case report. J Shoulder Elbow Surg. 2002; 
11(1):98-100.

43.	 Chang AC, Phadnis J, Eardley-Harris N, Ranawat VS, Bain 
GI. Inferior angle of scapula fractures: a review of literature 
and evidence-based treatment guidelines. J Shoulder Elbow 
Surg. 2016;25(7):1170-4.

44.	 Rollo G, Huri G, Meccariello L, et al. Scapular body frac-
tures: short-term results of surgical management with ex-
tended indications. Injury. 2021;52(3):481-6.

45.	 Bartonicek J, Fric V. Scapular body fractures: results of op-
erative treatment. Int Orthop. 2011;35(5):747-53.

46.	 Dimitroulias A, Molinero KG, Krenk DE, Muffly MT, Alt-
man DT, Altman GT. Outcomes of nonoperatively treated 
displaced scapular body fractures. Clin Orthop Relat Res. 
2011;469(5):1459-65.

47.	 Bartonicek J, Tucek M, Fric V, Obruba P. Fractures of the 
scapular neck: diagnosis, classifications and treatment. Int 
Orthop. 2014;38(10):2163-73.

48.	 Leung KS, Lam TP, Poon KM. Operative treatment of dis-
placed intra-articular glenoid fractures. Injury. 1993;24(5): 
324-8.

49.	 Armstrong CP, Van der Spuy J. The fractured scapula: im-
portance and management based on a series of 62 patients. 
Injury. 1984;15(5):324-9.

50.	 van Noort A, van Kampen A. Fractures of the scapula surgi-
cal neck: outcome after conservative treatment in 13 cases. 
Arch Orthop Trauma Surg. 2005;125(10):696-700.

51.	 Bozkurt M, Can F, Kirdemir V, Erden Z, Demirkale I, Bas-
bozkurt M. Conservative treatment of scapular neck frac-
ture: the effect of stability and glenopolar angle on clinical 
outcome. Injury. 2005;36(10):1176-81.

52.	 Romero J, Schai P, Imhoff AB. Scapular neck fracture: the 
influence of permanent malalignment of the glenoid neck 
on clinical outcome. Arch Orthop Trauma Surg. 2001; 
121(6):313-6.

53.	 van Noort A, te Slaa RL, Marti RK, van der Werken C. The 
floating shoulder: a multicentre study. J Bone Joint Surg Br. 
2001;83(6):795-8.

54.	 Esenkaya I. Surgical treatment of scapular fractures. Acta 
Orthop Traumatol Turc. 2003;37(1):33-40.

55.	 Mousafeiris VK, Kalyva N, Rigopoulos N, Mulita F, 
Mousafiris K. Characteristics, management, and outcomes 
of inferior scapula angle fractures: a systematic review of the 
literature. Cureus. 2022;14(7):e27192.

56.	 Heyse-Moore GH, Stoker DJ. Avulsion fractures of the 
scapula. Skeletal Radiol. 1982;9(1):27-32.

57.	 Speigner B, Verborgt O, Declercq G, Jansen EJ. Medial scap-
ular winging following trauma: a case report. Acta Orthop. 
2016;87(2):203-4.

58.	 Miller C, Grainger AJ, Phillips RS, Sabouni MY, Kraft JK. 
Bowing fracture of the inferior angle of the scapula, a dif-
ficult diagnosis. Pediatr Radiol. 2018;48(1):146-9.

59.	 Ogawa K, Inokuchi W, Honma T. Overlooked fracture of 
the inferior scapular angle treated conservatively. Case Rep 
Orthop. 2019;2019:9640301.

60.	 Edgington J, Antonacci CL, Alberta FG. Nonoperative man-
agement of a displaced cartilaginous avulsion fracture of the 
inferior aspect of the scapula. JSES Int. 2020;4(2):280-6.

61.	 Hayes JM, Zehr DJ. Traumatic muscle avulsion causing 
winging of the scapula: a case report. J Bone Joint Surg Am. 
1981;63(3):495-7.

62.	 Peraino RA, Weinman EJ, Schloeder FX. Unusual fractures 
during convulsions in two patients with renal osteodystro-
phy. South Med J. 1977;70(5):595-6.

63.	 Martin SD, Weiland AJ. Missed scapular fracture after 
trauma: a case report and a 23-year follow-up report. Clin 
Orthop Relat Res. 1994;(299):259-62.

64.	 Brindle TJ, Coen M. Scapular avulsion fracture of a high 
school wrestler. J Orthop Sports Phys Ther. 1998;27(6):444-
7.

65.	 Kaminsky SB, Pierce VD. Nonunion of a scapula body frac-
ture in a high school football player. Am J Orthop (Belle 
Mead NJ). 2002;31(8):456-7.

66.	 Franco M, Albano L, Blaimont A, Barrillon D, Bracco J. 



703

Daher et al. Extra-articular Scapular Fractures
Clinics in Orthopedic Surgery • Vol. 15, No. 5, 2023 • www.ecios.org

Spontaneous fracture of the lower angle of scapula: possible 
role of cough. Joint Bone Spine. 2004;71(6):580-2.

67.	 Mansha M, Middleton A, Rangan A. An unusual cause of 
scapular winging following trauma in an army personnel. J 
Shoulder Elbow Surg. 2010;19(8):e24-7.

68.	 Szopinski KT, Adamczyk G, Drwiega M. Traumatic detach-
ment of the inferior angle of the scapula in a 5-year-old boy: 
a sonographic diagnosis. Skeletal Radiol. 2012;41(5):615-8.

69.	 Min KD, Hwang SH, Kim JB, Cho SH, Lee BI. Treatment of 
scapula fractures of the inferior angle causing pseudowing-
ing scapula. J Korean Orthop Assoc. 2014;49(2):165-71.

70.	 Bartonicek J, Nanka O. History of diagnostics and treat-
ment of scapular fractures in children and adolescents and 
its clinical importance. Arch Orthop Trauma Surg. 2022; 

142(6):1067-74.

71.	 Nanka O, Bartonicek J, Havranek P. Diagnosis and treat-
ment of scapular fractures in children and adolescents: a 
critical analysis review. JBJS Rev. 2022;10(2):e21.00132.

72.	 Montgomery SP, Loyd RD. Avulsion fracture of the coracoid 
epiphysis with acromioclavicular separation: report of two 
cases in adolescents and review of the literature. J Bone Joint 
Surg Am. 1977;59(7):963-5.

73.	 Curtis C, Sharma V, Micheli L. Delayed union of a scapular 
fracture: an unusual cause of persistent shoulder pain. Med 
Sci Sports Exerc. 2007;39(12):2095-8.

74.	 Warner JJ, Port J. Stress fracture of the acromion. J Shoulder 
Elbow Surg. 1994;3(4):262-5.


