
Surgical treatment of scapular fractures

Skapula k›r›klar›nda cerrahi tedavi
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Objectives: To evaluate the findings and results in patients
who were treated surgically for scapular fractures. 

Methods: Six patients (4 females, 2 males; mean age 40
years; range 25 to 59 years) with scapular fractures were
treated by open reduction and internal fixation. All the frac-
tures were caused by traffic accidents and all the patients had
associated injuries. Four patients had scapular neck fractures,
three of whom had accompanying ipsilateral clavicular frac-
tures. In two patients, the fractures involved the glenoid
fossa. The mean follow-up period was 27 months (range 18
to 38 months). Functional evaluations were made according
to the scoring system described by Herscovici et al.

Results: The results were excellent in four patients, good in
one, fair in one patient. Four patients had no pain. Three
patients returned to preinjury jobs. Two patients who were
housewives were able do their housework. The range of
movement was greater than 120 degrees in both abduction
and flexion, and the muscle strength was 5 in four patients.
No postoperative complications were encountered.

Conclusion: Open reduction and stabilization followed
by early rehabilitation may be successful in preventing
stiffness, pain, and disability in scapular neck fractures
accompanied by ipsilateral clavicle fractures, or fractures
involving the glenoid fossa and leading to significant dis-
placement.
Key words: Clavicle/injuries; fracture fixation, internal/methods;
fractures/surgery; multiple trauma; scapula/injuries/surgery; shoul-
der joint/radiography.

Amaç: Cerrahi tedavi uygulanan skapula k›r›kl› olgulara ait
bulgu ve sonuçlar› de¤erlendirmek.

Çal›flma plan›: Skapula k›r›kl› alt› hasta (4 kad›n, 2 er-
kek; ort. yafl 40; da¤›l›m 25-59) aç›k redüksiyon ve inter-
nal fiksasyonla tedavi edildi. Tüm yaralanmalar trafik ka-
zas› sonras› oluflmufltu ve hepsinde efllik eden yaralanma-
lar vard›. Dört hastada skapula boyun k›r›¤›, iki hastada
glenoid çukuru kapsayan eklem içi k›r›k saptand›. Skapula
k›r›kl› hastalar›n üçünde ayn› tarafta klavikula k›r›¤› da var-
d›. Hastalar ortalama 27 ay (da¤›l›m 18-38 ay) süreyle iz-
lendi. Hastalar›n son de¤erlendirmesi, Herscovici ve
ark.n›n fonksiyonel de¤erlendirme yöntemine göre yap›ld›.

Sonuçlar: Dört hastada mükemmel, bir hastada iyi, bir has-
tada orta sonuç al›nd›. Dört hastada hiç a¤r› yoktu. Üç has-
ta yaralanma öncesindeki ifl ve aktivitelerine geri döndü. Ev
kad›n› olan iki hastan›n ifl yapabilme becerilerinde sorun
yoktu. Dört hastada omuz abduksiyon veya fleksiyonu 120
derecenin üzerinde saptan›rken, adale gücü “5” olarak belir-
lendi. Ameliyat sonras› komplikasyon oluflmad›.

Ç›kar›mlar: Skapula boynu k›r›¤› ile ayn› tarafta klavi-
kula k›r›¤› veya glenoid çukurda önemli derecede ayr›fl-
maya neden olan eklem içi k›r›klarda, eklem sertli¤ini,
fonksiyon kayb›n›, a¤r›y› ve oluflabilecek sakatl›k halini
önleyebilmek için aç›k redüksiyon ve yeterli s›k› tespit ile
erken rehabilitasyon uygulanabilir. 
Anahtar sözcükler: Klavikula/yaralanma; k›r›k fiksasyonu, in-
ternal/yöntem; k›r›k/cerrahi; multipl travma; skapula/yaralan-
ma/cerrahi; omuz eklemi/radyografi.
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Scapula, which is an irregular bone, includes
glenohumeral and acromioclavicular joints that cre-
ate upper limb movements.[1,2] Superficially and
deeply located thick muscle layers almost embed

scapula and cover it to protect. It has the ability to
absorb energy by its mobility on the chest wall.[1-4]

Besides the protective muscle structure; its joint cap-
sule, glenohumeral, coracoclavicular, coracoacromi-
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al, acromioclavicular and coracohumeral ligaments
have role in stabilization.[2,3,5-9] Because of these
properties scapula fractures occur as a result of high
energy injuries and seen relatively rare. It’s reported
that scapular fractures constitute 1% of all fractures
and 5% of shoulder region fractures.[4,10] Its incidence
in all fractures was reported as 0.6% and 2.9% in
other studies.[5,11]

Scapular fractures commonly occur as a result of
high energy injuries like traffic accidents.[3-7,9,11-17]

Adjacent regions like shoulder and chest region
injuries or bone, soft tissue and visceral injuries of
distant regions may be seen along with them.[4-6,7,11-

16,18-20] However, it is also reported that these fractures
may occur as a result of low energy sport
injuries.[12,21,22]

First scientific studies about scapula fractures
were published by Desault in 1805 and Cooper in
1807.[13,14] The treatment of scapular fractures, start-
ed with the surgical approach of Longabaugh in
1924 as excision of triangular shaped fragment
which is separated (displaced) from angulus inferior
of scapula,[1,10] and in following years it is progressed
with conservative[3-7,9,12-14,16,19,22,23] and surgical[5,9,10,13-

17,20,21,24-26] methods.

In this study, findings and results of six patients;
had surgical treatments performed, because of dis-
placed scapular glenoid fossa and scapular neck
fractures and comminuted body fractures or associ-
ated clavicular fractures, and had routine controls
done, are represented.

Patients and method

Six patients (4 female, 2 male; average age 40;
range 25-59) with scapular fracture were treated by
surgical methods between the dates April 1998 –
June 2000. The cause of injury in all patients was
traffic accident (4 patients were in car, 2 patients
were pedestrian). Plain radiograms and CT scans
were utilized for the diagnosis of fractures.
Additional injuries, more than one in three cases,
besides scapula were detected in all patients. Serial
rib fractures in three patients (pneumothorax in one
case and hemothorax in one case); ipsilateral dia-
physeal fractures of humerus and ulna in one patient;
clavicle fracture in one patient; sternal fracture and
thoracic (T6) spine burst fracture in one patient were
detected.

All the fractures were closed fractures.
Classification was done according to the method
defined by Hardegger et al.[20] and adapted by Ada
and Miller,[14] and corresponding to anatomic loca-
tion of the fracture line (Fig.1). According to this
classification, there were four patients with type II
scapular neck fractures (two type IIA, one type IIB
and one type IIC) and two patients with type III
intraarticular glenoidal fractures. According to the
classification, which Ideberg defined and later mod-
ified,[27] there was one patient with type III (trans-
verse fracture of glenoidal fossa extending to superi-
or edge “margo superior” of scapula) and one patient
with type IV (fracture starting from glenoidal fossa
extending to medial edge “margo medialis” of
scapula) glenoidal cavity fractures. There were four
patients who had combined injury with scapular
neck fracture, and unisolated fracture in one patient
with glenoidal fossa fracture, related to type IV
scapular comminuted body fractures. Detected ipsi-
lateral clavicular fractures besides scapular fractures
are evaluated as floating shoulder[5-9,15-20] in three
patients. 

All patients treated by the same surgeon.
Indications, like scapular neck fracture associated
with ipsilateral clavicular and comminuted body
fractures, angulation of scapular neck fracture more
than 40°, medial displacement of glenoidal surface

Scapular
Spine

Coracoid
Process Acromion

Glenoid

Neck
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Figure 1. Anatomic classification of the scapular 
fractures. [14]



for 1cm or more with prominent stepping on its
articular surface[1,9,14,15,20,21,24,27] were considered in sur-
gical application. Anterior deltopectoral incision[1]

was performed for surgical reduction and fixation of
fractures in one patient with intraarticular fracture,
posterior Judet incision[14] was used in other five
patients. A reconstruction plate was applied to one
of the two patients having intraarticular glenoidal
fracture and two reconstruction plates were applied
to the other. In the patients with scapular neck and
comminuted body fractures, considering the condi-
tion of the fracture, 2-4 reconstruction plates, which
were compatible with minicortical screw and could
be formed, were applied for fixation. Fixations of
clavicular fractures were  done in two of three
patients with clavicular fractures. And the third
patient had vertebral fracture associated with scapu-

35Esenkaya. Surgical treatment of scapular fractures

lar fracture consequently both operations performed
in the same session and operation time was extend-
ed so fixation of clavicular fracture could not be per-
formed. Examples of the patients are shown in fig-
ures 2 and 3.

A sling was used in all patients in postoperative
period. According to associating injury (except the
patient having ipsilateral humeral and ulnar frac-
tures), after taking out the drains, patients have start-
ed elbow movements and pendular exercises if they
can (except the patients operated for vertebral frac-
ture and patients who applied thoracic drain to pre-
vent hemothorax/pneumothorax). A sling was used
for six weeks in five patients and ten weeks in
patients with ipsilateral humeral and ulnar fractures.
Postoperative controls are made periodically and

Figure 2. Left scapular neck and left clavicu-
lar fracture of a 40 years old male.
Preoperative (a) anterior - posterior
and (b) oblique graphies. (c) pre-
operative CT cross  section. (d)
anterior-posterior graphy and (e)
clinical view of anterior elevation /
flexion of shuolder in follow-up

(a) (b)

(c) (d) (e)
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followed up for average 27 months (range 18-38
months). In the last follow-up of patients, they were
evaluated by a functional scoring system developed
by Herscovici et al.[5] which assesses subjective
(pain, quality/style of life) and physical examination
(abduction or flexion range of motion, muscle
strength) results numerically. In this system the
patient categorized for each 4 points (13-16 excel-
lent, 9-12 good, 5-8 moderate/fair and 1-4 poor).

Results

There were no complications like neurovascular
injury, infections, hematoma and problems of wound
healing or fracture union in any patient in postoperative
period. Four patients were excellent, one was good and
one was moderate according to functional scoring sys-
tem. Four patients had no pain complaint. Three
patients (two farmers and a health officer) have started
the jobs they were doing before the injury. Two patients
(housewives) had no significant decrease in ability to
do works and they were not complaining about their
general condition. A patient with moderate pain and
using analgesics sometimes was only able to do his
daily needs. Range of motions were evaluated as, flex-
ion movements of 170˚ in one patient, 160˚ in two
patients, 150˚ in one patient, 120˚ in one patient, 90˚ in
one patient and abduction movements of 135˚ in one
patient, 130˚ in two patients, 125˚ in one patient, 110˚
in one patient, 90˚ in one patient. Muscle strength was
“5” in four patients. But a decrease in muscle strength
especially external rotation against resistance was
detected (4 in patient with good result, 3 in patient with
moderate result and 4 in other movements) in two
patients evaluated as good and moderate. No signifi-
cant arthrosis was detected in glenohumeral joint of

any case except a joint space narrowing in a patient, in
compared radiological evaluations. Findings and
results of the patients are shown in table 1. 

Discussion

Other vital structures and extremity injuries asso-
ciate with scapular fractures in ratio of 27%-98.2%
in injuries of high energy traumas.[4,6,11-14,16,19,20]

Scapular fractures may be omitted because of life
threatening other injuries.[4,11,13,17,18,20]

There is no certain algorhytm that guides surgical
treatment of scapular fractures. Conservative[3-7,9,12-

14,16,19,22,23] and surgical[5,9,10,13-17,20,21,24-26] methods are rec-
ommended according to location, type, displacement
degree and associating injury of the fracture.

Thick and large muscle masses surrounding
scapular body prevents excessive displacement of
fracture fragments in scapular body fractures. And
these fractures can be treated conservatively.[3,4,12-

14,20,22] But lateral margin of the body may be dis-
placed and sharp spike of fragment may enter the
joint capsule in burst type comminuted fractures.
Surgical reduction and fixation, yet extraction /
osteotomy of this fragment may be needed not to
damage articular function.[20]

Conservative treatment is performed in glenoid
rim fractures if the displacement is minor. It’s
accepted that fragment displacement over 10 mm or
fractures involving anterior 1/4 of or posterior 1/3 of
glenoidal fossa causes instability.[27]

Conservative treatment is performed to the with-
out displacement fractures of glenoidal fossa.[1,20,26,27]

Open reduction and fixation is performed for integri-

Table 1. Findings and results of six patients

No Age Operation Side Additional injury Pain Back to job Anterior elevtion Muscle Result

date (flexion)- strength

abduction

1/Male 34 April 1998 Right Right clavivular None + 160-130 5 Excellent

2/Female 36 December 1998 Righ Bilateral serial costal fracture, Minimal Similar job 120-110 4 Good

pneumothorax

3/Female 59 December 1998 Right Right humerus, rihgt ulnar fracture   Moderate Partly 90-90 3-4 Fair

4/Male 40 May 1999 Left Left clavicular fracture None + 170-135 5 Excellent

5/Female 25 September    1999 Rihgt Serial costal fracture None Similar job 160-130 5 Excellent

6/Female 45 June 2000 Left Left clavicular fracture None + 150-125 5 Excellent

serial costal fracture, homothorax

sternal fracture, T6 burst fracture



ty and congruity of articular surface when stepping
is 3mm,[1] 4mm,[24] 5mm[27] or more, or a displace-
ment between the fragments is seen.[1,10,14,20,24,26,27]

Surgical treatment is performed also in glenoidal
fractures associated with subluxation.[13,27]

Long head of triceps muscle, inserting to infra-
glenoid tubercle, significantly displaces fracture
fragment distally and laterally in fractures of the
anatomical neck (collum anatomicum fractures).
Open reduction and stabilization is recommended in
conditions where the lateral traction is not enough.[20]

When less displaced fractures of the surgical
neck (collum chirurgicum fractures) are treated by
conservative methods,[1,3,4,20] lateral angle “angulus
lateralis” of scapula which also includes  glenoid
may be severe displaced. The amount of displace-
ment is related with the injuries of associating clav-
icular fracture and coracoclavicular ligament, or
both. When suspensory and stabilising functions of
these structures are lost the neck fragment becomes
unstable and displace medially and distally by the
effects of muscle force and weight of the arm.

37Esenkaya. Surgical treatment of scapular fractures

Figure 3. Left scapular neck and left clavicular fractures of the 45 year old female. There were
T6 vertebral burst fracture, sternal fracture, ipsilateral serial costal fractures and
hemothorax as additional injuries. Preoperative  (a) anterior-posterior graphy and
(b) CT cross section (c) anterior-posterior graphy and (d) clinical view  of anterior
elevation/flexion of shoulder in follow-up.

(a)

(c)

(d)

(b)
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Surgical[1,5,9,15,20] or conservative[6,7,9] treatment is rec-
ommended to regain normal functions and anatomic
relations. Ada and Miller[14] suggested surgical treat-
ment in situations like scapular neck fractures over
40 degrees of angulation or displacement of gle-
noidal surface 1 cm and over medially.

Before the treatment of the rotator cuff injury in
sportsman especially, the hemorrhage inside the
muscles supraspinatus, infraspinatus, subscapularis,
as Neviaser described, should be differentiated from
the pseudorupture mimicking rotator cuff. [13,14,22]

Lindholm and Leven[3] stated that they got normal
shoulder movements in 19 patients (scapular body
fractures in 13 patients and some of them were com-
minuted, scapular neck fractures in 6 patients and
one with intraarticular extension) after treatment
with conservative methods and none of the  patient
had pain complaint, except one. McGinnis and
Denton[4] noted that they had 62% excellent, 11%
good, 8% fair and 11% poor results in routinely con-
trolled 26 of 39 patients who had conservative treat-
ment; and 8% of the cases were not evaluated
because of their plexus brachialis injury and persist-
ing comatose status. They also stated that two of
three patients with poor results had head trauma and
other visceral injuries.[4] Wilber and Evans[13] report-
ed that they had 31 good, three fair, two poor and
four unknown results in 38 conservatively and two
surgically treated 40 patients. As the results of these
patients clarified, it is seen that they had good results
in scapular body, neck and spine fractures; fair
results in glenoid and acromion fractures; poor
results in glenoid and coracoid fractures. They had
good results in patient with scapular body fracture
and poor results in patient with coracoid process
fracture after performing surgical treatment.
Fixation was done when the arm was in adduction
and a regular exercise program was not applied to
patients with poor results.[13] Ada and Miller[14] evalu-
ated 24 patients who had scapular neck, intraarticu-
lar and comminuted scapular spine fractures, in 113
patients, and detected weakness in abduction type
activities and nocturnal subacromial pain in patients
with displaced scapular neck fractures; decreased or
painful range of motion in patients with intraarticu-
lar fractures; weakness in abduction type activities,
nocturnal subacromial pain and crepitations in
scapulothoracic region in patients with comminuted

scapular spine fractures. Authors reported that they
had excellent results with surgical treatment in eight
patients with scapular neck angulation over 40
degrees or displacement of glenoidal surface 1 cm
and over medially.[14] Hardegger et al.[20] had excel-
lent results in 21, good results in five, fair  results in
five and poor results in two patients, in long-term
followed-up 33 of surgically treated 37 patients. And
according to fracture types commonly glenoid rim
fractures (11 patients) and glenoidal fossa fractures
(12 patients), intraarticular fractures as combined
fractures (5 patients) were seen.[20]

In our clinic, conservative treatment was per-
formed to the patients with nondisplaced fractures
and stable glenoid articular continuity; internal fixa-
tion with surgical reduction applied to six patients
with displaced, unstable glenoid articular continuity
or additional ipsilateral clavicular fractures, by the
same surgeon. We did not perform conservative
treatment to the patients having similar features,
attended to our clinic, consequently only literature
data was presented without comparison of conserva-
tive treatment methods or their results.

Herscovici et al.[5] applied surgical treatment by
fixation of clavicle only, in seven of nine patients
with ipsilateral scapular neck fracture and clavicular
fracture, and they had excellent results in each. They
had good result in one of the two patients who had
conservative treatment and poor result in the other.
And serious visceral injuries were present in two
patients who had conservative treatment.[5] Ramos et
al.[6] had 84.6% excellent, 7.7% good and 7.7% fair
results in conservatively treated 13 patients with
ipsilateral scapular and clavicular fractures. In a bio-
mechanical study on shoulders of 12 fresh-frozen
human cadaver, Williams et al. reported that ipsilat-
eral scapular neck fractures and clavicular fractures
does not always cause floating shoulder in the
absence of coracoacromial and acromioclavicular
capsular ligaments; consequently surgical fixation is
not always necessary in ipsilateral scapular neck and
clavicular fractures.[8] Egol et al.[9] stated that they
applied conservative treatment to 12 and surgical
treatment to seven of 19 patients with ipsilateral
scapular neck fracture and clavicular fracture or
acromioclavicular dislocation; had successful results
in both groups; eventually they do not recommend
surgical treatment in every patient, treatment should



be planned according to the features of patient.
Leung and Lam[15] applied internal fixation for both
scapular and clavicular fractures to 15 patient with
ipsilateral scapular and clavicular fractures and had
excellent results in eight patients, good results in six
patients and fair result in one patient. The authors
attributed their successful results to fixation of two
fractures by nontraumatic surgical approach with
separating fewer muscles, ensuring the shoulder sta-
bility and thus performing postoperative rehabilita-
tion with ease.[15] We had excellent results, according
to classification of Herscovici et al.,[5] in two patients
whom we applied internal fixation to clavicular frac-
ture associated with scapular fracture, and in other
patient that we did not performed operation. In
patient who didn’t have the operation was healed by
putting fracture ends 1 cm over another (overriding),
however got union without any problem. We think
that, to start exercises in early postoperative period
in patients with additional extremity injuries espe-
cially, operating both scapular and clavicular frac-
tures increases the stabilization. However, as in our
patient groups, in patients with ipsilateral upper
extremity fractures or in patients that we can not
ambulate early just like the one with vertebral
(spinal) fracture, early active movement is not
always started. According to our experiences shoul-
der range of motion can be kept by in bed, assisted
passive motions at early phase.

We evaluated the results of four patients as excel-
lent, one patient as good and one patient as fair in
their last control. We applied plates, by subpe-
riosteally stripping infraspinatus muscle from scapu-
la, to five patients, whom we performed posterior
incision according to Judet[14] technique. And we had
excellent results in three patients, good result in one
patient and fair in the other. We detected weakness
especially in abduction and external rotation move-
ments of two patients with good and fair results.
There was glenoidal fossa fracture extending to
medial border “margo medialis” of scapula, right
along with ipsilateral humerus and ulnar body frac-
tures in patient with fair result. Although the opera-
tion and fixation of all three fractures were done, we
focused on shoulder movements (except pendular
exercises) after 8th week because of the other frac-
tures. We believe that, in posterior approaches, espe-
cially in fixations of glenoidal fractures and body
fractures near glenoid, not to cause any weakness in

external rotation and abduction movements of the
patients, approaching between the infraspinatus and
teres minor muscles should be kept in mind which
causes less damage to the surrounding muscle tis-
sues, as recommended by Klassen and Cofield[1] and
Kavanagh et al.[24] Computerized tomography and
3D computerized tomography can be utilized in
addition to plain radiograms in preoperative evalua-
tion and preparation phases. Different positions of
imaging may be needed, to see the details of fracture
and to detect the associated injuries like clavicular
fracture, in plain radiograms, especially the ones
taken to small cassettes (Figure 2a, b) or, as most
appropriate solution; large size cassettes can be
used. Magnetic resonance imaging can be utilized to
evaluate soft tissue pathologies like rotator cuff
injury, especially in sportsman and young people.

Patients must be examined carefully, for possible
associated injuries in scapular fractures occurring as
a result of high energy trauma. Patients must be
observed for possible pulmonary injuries, hemotho-
rax and pneumothorax even in isolated scapular
fractures.

Pre-injury functions can be regained by open
reduction and adequate rigid fixation with early
mobilization in intraarticular displaced glenoidal
fractures and, clavicular and comminuted body frac-
tures associated with scapular neck fractures of
sportsmen, young people and active people especial-
ly.
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