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Instrumental evaluation of scapular fractures

Two-dimensional CT scans, especially tran-
sversal CT scans (fig. 3), helps examining 
the traumatized scapular region, as well as 
revealing the state of the perilesional soft 

tissues, the presence of tissue edema (fig. 
3a) and the possible pleuro-pulmonary in-
volvement which is usually a pneumothorax 
(fig. 3b).

Figure 1 

The radiographic 

study of the chest 

allows us to assess the 

severity of the scapular 

fracture and the 

position assumed by 

the scapula in relation 

to the chest and 

the spine

Figure 2 Case of trauma in a young patient (car accident) with severe scapular fracture on radiographic 

examination (a) associated with brachial plexus paresis, suspected brachial vascular injury and 

abdominal trauma. The total body 3D CT scan or specifically focused on the shoulder, also including 

the vascular phase (b,c), allows us to have high-definition images with excellent diagnostic accuracy

a

c

b
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Figure 3 Two-dimensional CT scans, especially 

transverse CT scans, allow us to examine the 

traumatized scapular region and may reveal 

the state of perilesional soft tissue as well. In 

particular the presence of tissue edema (a) as well 

as a possible pleuro-pulmonary involvement with 

pneumothorax (b) can be determined

Figure 4 A transverse scan of a scapular neck-body fracture, associated with contralateral 

pulmonary lobe tearing, is shown

a

b
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Instrumental evaluation of scapular fractures

Figure 5 

The image shows the case of a young man 

involved in a serious car accident with trauma 

to the left shoulder and associated axillary 

vascular injury. In (a) a transverse CT scan 

evidences the scapular fracture. In (b) a 3D CT 

scan without intravenous contrast reveals the 

displaced fracture of the left humerus. In (c) the 

acquisition of the arterial phase shows an injury 

of the left axillary artery

Figure 6 

Extended 3D CT 

reconstruction in a case of 

polytrauma with severe left 

scapular fracture, closed 

chest trauma and abdominal 

trauma. It is especially the 3D 

reconstruction that provides 

an immediate and reliable 

assessment of the examined 

skeletal districts and the 

thoracic and abdominal 

structures

a b

c
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Figure 7 

Street trauma case. In 

(a) the CT scan with 

transverse projection 

shows the fracture of 

the left scapula. In (b) 

the transverse and 

sagittal scans show the 

fracture of T4 (burst 

type), with retropulsion 

of the posterior 

somatic fragment and 

perilesional hematoma

a

b

Even in simple low-energy trauma with no 
general signs of hemodynamic instability, a 
careful clinical examination must be always 
executed with particular attention to vascu-
lar, visceral and neurological aspects (cen-
tral and peripheral). Only afterwards, a ra-
diographic examination can be performed 
in the three separate projections, which will 
be evaluated to reach a clinical diagnosis 
and a treatment choice. 
However, due to the strict diagnostic and 
therapeutic requirements inherent to the sca-
pular fracture, a CT scan (two-dimensional or 
3D) of the injured shoulder may be used. 
The standard radiographic study is gene-
rally based on normal A/P, oblique and tan-

gential projections. Due to regional edema 
and pain, it is usually difficult to perform the 
axillary projection.
In glenoid rim fractures (fig. 8), the stan-
dard radiographic study is able to show 
the level of the glenoid fracture, the size 
of the displaced fragment, and the possi-
ble complete or partial dislocation of the 
humeral head.
The scapular neck fractures involving the 
glenoid are also well evidenced by the stan-
dard radiographic examination. It can pro-
vide precise indications about the level and 
direction of the fracture, the possible loss 
of the articular level and the position of the 
humeral head (fig. 9). 
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Neurological and neurosurgical correlations to scapular traumas

They can also be classified according to the 
severity of nerve tissue damage (Seddon clas-
sification): 
- neuroapraxia (or functional nerve paresis), 

when axonal conduction is blocked due to 
compression damage/ischemic damage, 
but the integrity of the nerve structure is 

preserved. In general, motor impairment is 
greater than sensory impairment; 

- axonotmesis, characterized by interruption 
of axonal and myelin structures of the nerve, 
with preservation of the connective sheath. 
In this condition there is a Wallerian dege-
neration of the distal stump and possibility 

Ulnar nerve

Median nerve

Radial nerve

Musculocutaneous 
nerve

Axillary nerve

T1

C7

C6

C5

C4

C3

s
s

s
s

s

BRACHIAL PLEXUS 
Composed of C5-T1 roots

The primary trunks are formed by:
- roots C5-C6 - superior
- root C7 - intermediate
- root C8-T1 - inferior
The primary trunks are divided into an 
anterior branch and a posterior branch, which 
are combined to form the secondary trunks: 
- posterior, posterior branch of the three primary 
trunks; it ends with radial nerve and axillary nerve
- lateral, from the anterior branches of the 
superior and intermediate trunk; it ends with 
median and musculocutaneous nerve (plus a 
branch for the ulnar) 
- medial, from the anterior branch of the inferior 

trunk; ends with the medial cutaneous nerve 
of arm and forearm and the ulnar nerve (plus a 
branch for the median)

The collateral branches of the plexus are
given by 8 nerves:
long thoracic (serratus anterior m.), thoracodorsal 
(latissimus dorsi m.), dorsal scapular (levator scapula 
m., major and minor rhomboid m.), suprascapular 
(supra and infraspinatus m.), subscapular 
(subscapularis and teres major), and homonymous 
nerve of the anterior and middle scalene m., the 
pectoralis major and minor m. and subclavius m.

In shoulder trauma the accessory nerve 
(C1-C5+ bulbar root) for trapezius and 
sternocleidomastoid muscles is included

Figure 1
Brachial plexus 
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of regrowth of the nerve along the connec-
tive tubules; 

- neurotmesis, a complete transverse section 
of the nerve with loss of possibility of spon-
taneous regeneration.

Clinical diagnosis
Neurological evaluation
The neurological examination includes eva-
luation of motility and strength of all body 
segments. This is carried out with quantifica-
tion of strength according to the Royal Me-
dical Research Council (MRC) scale, examina-
tion of tactile-thermal and pain sensitivity, and 
evaluation of osteotendinous reflexes and 
skin reflexes, as well as autonomic reactivity. 
The neurological evaluation allows us to as-
sess the extent of the damage, to under-
stand whether it is a radicular, truncular or 
peripheral nerve injury: radicular or multira-
dicular damage is a damage in which there 
is no correspondence between the areas of 
sensory impairment and motor impairment. 
This is due to the fact that there is no overlap 
between the sensory dermatomes and the 
muscle groups innervated by the individual 
roots. Nerve injury, on the other hand, shows 
a correspondence between areas of motor 
and sensory impairment. In addition, neuro-
logical examination also makes it possible to 
determine the severity of the damage to the-
se structures. This allows us to distinguish the 
following specific clinical patterns:
- complete plexus paralysis, which is a comple-

te deficit of all movements of the upper limb 
with sensory and autonomic impairment; 

- Erb-Duchenne paralysis, which consists of an 
upper plexus paralysis. It involves the roots 
of C5 and C6 (according to some authors 
also C7) and it is often associated with di-
slocation of the humeral head from the sca-
pula. It occurs both in childbirth trauma and 
motorcycle trauma, caused by a downward 
traction force on the shoulder with stretching 
and tearing of the upper roots. Clinically it 
results in a paresis of deltoid, biceps, rhom-
boid, brachioradialis, supra and infraspina-
tus. The patient presents the outstretched 
arm with intact hand motility; 

- Dejerine-Klumpke paralysis, which consists 

of lower plexus paralysis, C8 and T1 (accor-
ding to some authors also C7); 

- paralysis of the individual nerve trunks. 

Electrophysiology 
Electromyography (EMG) becomes mea-
ningful after 3 weeks. With the electromyo-
graphic study we can locate the site of injury 
and quantify the damage. 
It allows to identify the following pathological 
findings, signal of denervation of the muscles: 
- paravertebral C5-C6 (altered only in case of 

root avulsion); 
- sopra and infra-spinatus C5; 
- deltoid C5-(C6);
- biceps C5-C6; 
- brachioradialis C5-C6; 
- pronator teres C6-C7; 
- flexor carpi radialis C6-C7; 
- triceps C7-C8.
Motor conduction velocity (VCM) and sensory 
conduction velocity (VCS): 
- VCM, axillary or circumflex, musculocuta-

neous, median (H-reflex at the flexor carpi 
radialis); 

- VCS, median at 1st finger, median at 2nd and 
3rd finger, ulnar at 5th finger, radial at 1st fin-
ger (base thumb), medial cutaneous fore-
arm, lateral cutaneous forearm.

The electrophysiological study should be re-
peated after three months. It allows to eva-
luate a possible recovery of the deficit, even if 
minimal, which is a sign of progression. In this 
case, the evaluation should be repeated eve-
ry 3 months until the condition is stabilized. 

Ultrasound scan 
The presence of haematomas, vascular and 
nervous discontinuity, pseudoaneurysms 
and arteriovenous fistulae can be detected 
with the ultrasound study. These will then be 
investigated with an MRI and MRN angio-
graphy. It is a rapid, non-invasive, low-cost 
examination that provides indication of the 
location and severity of the injury. 

MRI and angio-MRI 
With the MRI study, in particular with the T2 
and FT-T2 sequences, it is possible to eva-
luate the site and the extent of the injuries, 
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Neurological and neurosurgical correlations to scapular traumas

the related vascular-nervous injuries and the 
possible presence of meningocele caused 
by root avulsion (figs. 2-3). 

Treatment
In the case of distinct, clean-cut injuries, im-
mediate surgery for end to end anastomosis 
is used. 

Penetrating injuries and other closed traumas 
are treated with steroid therapy and EMG 
checks at 3 months. This allows to evaluate 
a possible functional recovery and in case of 
no improvement the suggested treatment is 
a surgical exploration after 6 months. Surgi-
cal exploration of the brachial plexus occurs 
in 13-18% of cases (fig. 4) and may consist of 
one of the following procedures.

Figure 2 Ski accident trauma, with incomplete diparesis at the upper limbs. Plexus MRI (coronal 

and axial scans) shows pathological hyperintensity in T2 and T2 FS in the left (>right) paravertebral 

site at the level of the C4-C5 common trunk emergence; minor alteration in C6 and C7 on the left, 

compatible with post-traumatic injury

Figure 3 Six-year-old boy, road accident; on the second day he presented a complete deficit in the 

right superior limb. Cervical MRI (left and central images are coronal T2 scans and right image is an 

axial) detects root avulsion from C4 to C8 with extradural fluid on the right side that determines spinal 

cord impression and contralateral dislocation
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- Simple neurolysis: exploration with lysis of 
adhesions and scars and termino-terminal 
sutures where possible.

- Neurolysis with grafting: assessment of nerve 
injuries (terminal or collateral branches with 
the presence of gaps); in this case, the use 
of autologous nerve grafts can be planned to 
facilitate a possible recovery of function.

- Direct neurotization: use of a nerve in a de-
nervated muscular territory, it is performed 
to recover a lost function. For example, in 
root avulsions, neurotization of nerves such 

as suprascapular and musculocutaneous 
nerves can be performed using nerves such 
as a/the spinal accessory in the first case or 
intercostal nerves in the second. Basically, 
a healthy nerve is used and sutured to the 
nerve trunk derived from the avulsed roots. 

- Muscular transposition: you can detach 
some muscles from their usual tendon inser-
tions and transpose them to an area where 
the muscles have lost innervation. This is the 
case with the pectoralis pro biceps or the 
latissimus dorsi pro biceps.

Figure 4 Plexus exploration in a post-traumatic root avulsion. Note the “S” incision line (a) and the 

detection of multiple plexus root avulsion (b)

a

b
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Conservative treatment of scapular fractures

of the glenoid extended to the spine of the 
scapula (Ideberg IV, fig. 9) and glenoid frac-
tures combining the three previous types 
(Ideberg Va,b,c) are an indication to con-
servative treatment only if they are non-di-
splaced (displacement less than 5 mm)4,26. In 
these fractures, with the exception of type II 
fractures, there is a frequent involvement of 
the suprascapular nerve, which may result in 
a functional deficit of the shoulder4,11. 
Comminuted glenoid fractures (Ideberg VI, 
fig. 10) should be treated conservatively due 
to the inability to surgically restore the joint 
surface and to adequately fix the fragments 
in order to allow a good healing4. 
Type III, IV, V and VI fractures usually have 
unpredictable functional results despite tre-
atment. This is due especially to the fact 
that the associated lesions (neurological, va-
scular and ligamentous), caused by the high 
energy of the trauma, are combined to the 
skeletal injury. 

Figure 7
Glenoid fracture type Ideberg II

Figure 9
Glenoid fracture type Ideberg IV

Figure 8
Glenoid fracture type Ideberg III
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Fractures of the acromion
Non-displaced fractures, regardless of the 
mechanism and the energy of the trauma, 
heal safely with conservative treatment. The 
recommended treatment is the support of 
the upper limb with a brace or Volpeau type 
bandage for at least 3 weeks. Early mobili-
zation is not indicated because of the high 
risk of secondary displacement. The repor-
ted functional outcomes are good1,27,28. 

Fractures of the coracoid
Several traumatic mechanisms are reported 
for this type of fracture: a direct impact to 
the superior side of the shoulder, a trauma 
between the head of the humerus and the 
coracoid in case of anterior dislocation29,30, 
an avulsion due to the forced contraction of 
the short head of the biceps31,32, during an 
acromioclavicular dislocation33 or, lastly, as a 
stress fracture34.
These fractures can occur either as isolated 
injuries or in association with others (the 
most common of which is the acromioclavi-
cular dislocation in up to 67% of patients). 
In adult patients, the most common fractu-
re site is the base of the coracoid with or 
without extension to the scapular notch or 
the glenoid. However, both mid-third and 
apex fractures have also been reported35,36 
(fig. 10). 
There is no general consensus in the litera-
ture regarding the treatment of these frac-
tures. Many authors suggest conservative 
treatment for fractures with minimal displa-
cement regardless the site of the fracture. 
A specific issue concerns apex avulsion, 
which, although sometimes subject to con-
siderable displacement, can be treated con-
servatively, with a high risk of pseudoarthro-
sis but with good functional results36,37,38.

Injuries to the Superior Shoulder
Suspensory Complex
The Superior Shoulder Suspensory Complex 
(SSSC) is composed of the glenoid, the co-
racoid, the lateral margin of the clavicle, the 
coracoclavicular ligaments (conoid and tra-
pezoid) and the acromioclavicular ligaments 
(superior and inferior)11.

It is important to immediately distinguish 
two different clinical scenarios. If there is a 
single interruption of this complex, there is 
still a certain anatomical stability. This is the 
case because the function of the suspenso-
ry complex is maintained and the treatment 
can be conservative with an immobilization 
in a brace and a relatively early mobilization. 
This nosological group includes the ipsila-
teral fracture of the lateral clavicle and the 
glenoid (figs. 11-12).
On the other hand, if there is a double injury 
(double disruption, fig. 13), the anatomical 
stability is compromised and there is an in-
dication for surgical treatment, as it configu-
res the so-called floating shoulder. Several 
authors have reported relatively few cases: 

Figure 10
Glenoid fracture type Ideberg VI
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Surgical approaches to the scapula

clavipectoral fascia, which covers the conjoint 
tendon (short bicipital and coracobrachialis 
head) and the subscapularis. This fascia is dis-
sected longitudinally near the lateral margin 
of the short head of the biceps (fig. 5). 
The conjoint tendon can limit the exposure 
of the subscapularis plane and can, therefo-
re, be loaded medially by the retractors (fig. 
6). In order to further facilitate the exposure 
of the subscapularis plane, it is often prefe-
rable to perform an osteotomy of the apex 
of the coracoid. The conjoint tendon, which 
is inserted in the apex of the coracoid, is 
moved medially and distally with great care. 
This is to prevent excessive tension and trac-
tion on the tendon itself, so to avoid injury to 
the musculocutaneous nerve (or perforating 
nerve of Casserio). This nerve penetrates 
into the coracobrachialis muscular belly at 
about 4-7 cm medially from the apex of the 

coracoid. The risk of traction on the nerve is 
increased in case of osteotomy and overtur-
ning of the coracoid. At this stage, care will 
be taken to respect the anterior circumflex 
artery of the humerus, and small satellite 
vessels may be coagulated or tied. 
Placing the limb in external rotation will 
adequately expose the subscapularis plane 
and in particular its musculo-tendinous tran-
sition. The external rotation also allows the 
axillary nerve to be moved away at the point 
where it deepens below the inferior edge of 
the subscapularis muscle. 
At about 1.5 cm medially to the humeral in-
sertion, the subscapularis will be sectioned 
transversely (fig. 7). By hooking the muscular 
belly with two sutures at this stage, it is pos-
sible to avoid its medial retraction and the 
subsequent difficulty in bringing it back to 
the anatomical site.

Figure 2 Anterior view

Brachial artery

Musculocutaneous nerve

Brachial vein

Conjoint muscles (short 

head of the biceps and 

coracobrachialis)

Radial nerve

Ulnar nerve

Circumflex

nerve

s

s

s

s

s
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Figure 3 Surgical incision

Figure 5 Retraction of the pectoralis major and 

deltoid, with exposure of the clavipectoral fascia

Figure 4 Incision of the superficial fascia 

and identification of the cephalic vein

Figure 6 The conjoint tendon directed to its 

coracoid attachment is loaded and moved medially

medial traction and adequately considering 
the close proximity to the axillary vascular 
bundle and the plexic or truncular root ner-
ve structures. 
The humeral head can be easily lowered with 
special levers (Fukuda, Bankart, etc.) gently 
inserted in order to not produce chondral 
lesions. This will provide adequate exposu-
re of the glenoid surface and control of the 
fracture (fig. 8). 
The anterior glenoid fragment is detected 
and gently mobilized with forceps (preferably 

The subscapularis and the underlying thin ar-
ticular capsule can be dissected separately. 
A Kelly’s clamp is passed under the subsca-
pularis and it will guide safely and precisely 
the sectioning of the tendon. The joint cap-
sule is then dissected in the same direction. 
Then, the anterior part of the humeral head, 
the anterior margin of the glenoid labrum 
and the scapular neck are exposed. The view 
increases considerably with the cautious use 
of levers or retractors, the respect of the 
structures, avoiding excessive distal and 
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Figure 8 To improve the view, a coracoid 

osteotomy was performed. The joint and the 

glenoid fracture are adequately visualized

Figure 7 
Holding the limb 

in external rotation 

with flexed elbow, 

the subscapularis 

is sectioned 

transversely near the 

humeral insertion. 

The underlying thin 

articular capsule is then 

dissected to perform 

the arthrotomy

Figure 9 Gentle mobilization and 

subsequent positioning of the glenoid 

fragment in the anatomical position

anatomical so as not to produce scratches or 
abrasions on the cartilage surface) (fig. 9). It is 
finally settled in the anatomical position pro-
vided and fixed with two Kirschner wires with 
a diameter of 1.4-1.6 mm (fig. 10). A fluoro-
scopy check is then performed to confirm 
the reduction and correct positioning of the 
Kirschner wires in the “safety” areas. The di-
rection of the wires will give us indications for 
the next step of the screw application. 
Typically, titanium alloy screws with a diame-
ter of 2.4 mm (figs. 11-12) are used. They 

are applied in the path of the Kirschner wi-
res, possibly widened in the initial section 
with a 2 mm drill to facilitate the entry of the 
screws. The grip of the screws is generally 
solid. In figure 13 we observe the intra-ope-
rative images of reduction (fig. 13a-b) and 
temporary fixation of the glenoid fragment 
with K wires (fig. 13c). 
Figure 14 shows intra-operative images of 
fragment fixation with 2.4 mm screws.
In case of a transverse fracture of the gle-
noid with articular involvement (fig. 15), the 
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Figure 10 Temporary fixation of the glenoid 

fragment with 1.2-1.4 mm Kirschner wires

Figure 11 Fixation with 2.4 mm titanium alloy screw

Figure 12 The fractured fragment is placed in the 

anatomical position and fixed with 2.4 mm screws a

b c

Figure 13 Intra-operative imaging: 

reduction (a,b) and temporary fixation (c) 

of the glenoid fragment
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Figure 18 Intra-operative images: reinsertion of the subscapularis

b
a b

Figure 15 Reduction of the large glenoid fragment 

in the anatomical position

Figure 16 Synthesis of the glenoid fracture with 2.4 

mm plate and 2.4 mm screws

Figure 14 Final fixation of the glenoid fragment 

with screws

Figure 17 Reinsertion of the subscapularis
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bone fragment can be reduced with the use 
of delicate reduction forceps, small levers or 
a small periosteal elevator. Finally, the oste-
osynthesis can be performed using a 2.4 mm 
plate and 2.4 mm screws (fig. 16). 
Then, the subscapularis, hooked in the initial 
phases of the surgery, is pulled and brought 
back into contact with the residual tendon 
inserted on the humerus (small tuberosity) 
and fixed with non-absorbable sutures (fig. 
17). Figure 18 (a,b) shows the intra-operative 
images of the phase related to the accurate 
reinsertion of the subscapularis. 
The skin suture represents the final phase of 
the surgery (fig. 19).

Figure 19 Suture

The patient can be placed in the prone posi-
tion or in the lateral decubitus on the contra-
lateral side. In the first case the limb is placed 
along the body. In the second case, an elbow 
support will be used to allow support and mo-
bility of the limb, according to surgical require-
ments (fig. 20). 
The disinfection of the skin with iodopoviro-

ne or chlorhexidine and the preparation of 
the field with disposable drapes, isolating 
the limb and the scapular region entirely, 
will complete this phase. Great importance 
should be given to the anatomical overview 
of the posterior side of the shoulder (fig. 21). 
The incision is curvilinear and starts from the 
inferior scapular angle. Then it goes up along 

POSTERIOR SURGICAL APPROACH (JUDET’S APPROACH)

Figure 20 Patient is 

placed in the prone 

position (a) or in lateral 

decubitus on the 

contralateral side (b)

a

b
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Surgical treatment of scapular fractures

Figure 31 19-year-old patient with a complex scapula fracture caused by a car accident. The 

radiographic examination is very explanatory about the global involvement of the scapula with a 

marked displacement of the inferior pole of the glenoid and the medial column of the scapular body

Figure 32 Three-dimensional CT images confirming the type of bone fracture and the marked 

displacement

CASE REPORT 9
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Figure 33 X-ray follow-up at 2 years (a) and 5 years (b) after surgery. The profile of the scapula is 

almost completely anatomical

Figure 34
Intra-operative image 

showing the use of 

a small tubular plate. 

It is used to reduce 

and fix the medial 

scapular column

a

b
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Surgical treatment of scapular fractures

Figure 35 The clinical and functional evaluations show a complete recovery of motility

Figure 36
18-year-old patient 

with complex fracture 

of the left scapula 

(associated with 

closed thoracic and 

abdominal trauma). 

The standard X-ray is 

already able to reveal 

the complexity of the 

pan-scapular fracture
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Figure 37 Transverse CT scans (a) can provide 

information about displacement at the level 

of the glenoid and the scapular neck. In (b), 

a three-dimensional image of the scapular 

fracture in better detail. Since this was a severe 

polytrauma, the patient underwent a total body 

3D CT scan (c)

Figure 38 Radiographic images at 2 years (a) and 6 years (b) after surgery. Given the urgency of the 

surgery, only the glenoid and the neck was synthesized through the anterior approach. The healing 

of the fracture of the body was achieved by conservative treatment with a sling after intra and post-

operative confirmation of an acceptable scenario. The last image no longer shows the screw fixing the 

coracoid because it has been removed due to local discomfort

a

b

c

a b
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Arthroscopic treatment of glenoid fractures

tive was the restoration of a glenoid articular 
surface without bone gaps/steps or changes 
in cranial-caudal convexity. The goals can be 
achieved with an anatomical reduction and a 
synthesis that is stable for the necessary time 
of bone healing. The arthroscopic approach 
was chosen to limit the invasiveness on soft 
tissue. The screws with which the synthesis 
can be performed are straight and the 3D 
image suggests the presence of a straight 
line. In fact, this runs from anterior and me-
dial, at the base of the coracoid, to posterior 
and lateral at the infraglenoid tubercle. This 
path crosses the fracture lines perpendicular 
to them. Therefore, this is a suitable way to 

allow a device, introduced with this direction, 
to apply an inter-fragmentary compression 
making the synthesis stable.
The patient is semi-seated and the sterile dra-
pes are arranged so that access to the supracla-
vicular region is available. The limb is suppor-
ted with the Spider arm holder system (Smith 
& Nephew). The entire scapula and hemithorax 
are free so that the image intensifier can record 
unobstructed images. The C-arm of the intensi-
fier is arranged so that it is freely maneuverable. 
The cassette is placed parallel to the scapula, in 
possible contact with it, with the beam directed 
from medial to lateral, in order to realize a “nor-
malized scapular projection”, with humerosca-

Figure 2 Positioning of the patient and the C-Arm

Figure 4 A self-tapping, half threaded, cannulated 

screw with washer is introduced at the base of coracoid 

and advanced to synthesize the fragments of fracture

Figure 3 A periosteal elevator helps reducing 

the fracture

Figure 5 Post-operative X-ray showing the 

direction of the screw
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pular joint line free from skeletal overlaps (fig. 2).
Posterior portal is performed first. The scope 
used is 45° and is maintained for most of the 
procedure in the posterior portal. 
An antero-medial portal is obtained with the 
out-in technique, close to the tubular-tendon 
part of the subscapularis. Through this portal 
a shaver allows to evacuate the hematoma. 
With a robust periosteal elevator instrument, 
used in open surgery, leverage manoeuvres are 
performed to obtain the reduction of fracture 
fragments (fig. 3). No portal is maintained by 
cannulas, which would otherwise obstruct the 
arthroscopic field reducing the manoeuvrabili-
ty of the instruments. A switching stick, through 
a distal posterior portal, is used to help in the 
reduction of the fracture and at the same time 
allow to orientate the synthesis device.
Once the fracture has been reduced, the 
K-wires used for temporary stabilization are 
introduced from the supraglenoid fossa (Ne-
viaser portal). Their direction is verified with 
an 18-gauge needle, lateral and parallel to 
one of K-wires. The needle passes through 

the supraspinatus at the back of the biceps 
anchor. Under direct vision, the advancement 
stops when the needle tip reaches the distal 
part of the articular surface of the glenoid. It 
is calculated how much of it emerges from 
the skin and, by subtraction on an identical 
one, it is determined the length of the K-wire 
parallel to the needle that can be safely in-
troduced. Then, the first thread is advanced, 
followed by the second one.
Once the rotator interval is open, the base of 
the coracoid is exposed. The vine (A-O can-
nulated for large fragments) with partial thre-
ad and washer, is advanced from the base of 
the coracoid to the fragments of the glenoid 
fossa, up to the infraglenoid tubercle (fig. 4). 
An X-ray is performed to check the good po-
sitioning of the screw (fig. 5). 
After surgery, the patient keeps the arm in a 
brace for one month. During this period pen-
dular exercises are allowed. Re-education with 
active mobilization without external resistance, 
self-assisted, begins one month after surgery, 
then continues free after the second month.

Anteroinferior glenoid fracture, with medial 
dislocation of the bone fragment, not as-
sociated with an injury of the capsulo-liga-
mentous complex, and comminuted fracture 
of the lateral pillar of the scapula (type D of 
Euler and Rüedi). The morphology of this 
fracture does not exactly match a specific 
subgroup of the classifications in use. This 
shows that the classification of the glenoid 
fractures, although detailed, becomes more 
complex than complete.
The fracture of the glenoid fossa affects the 
anterior and inferior quadrant of the sub-
equatorial glenoid. The peculiarity is that the 
glenoid fracture is associated with a fracture 
of the lateral pillar and a fracture of the body 
of the scapula, but the articular fragment is 
not in continuity with it. The lateral pillar is 
multi-fragmented, which leads to an insuffi-
ciency of the lateral column of the scapula. 
The pre-operative study was conducted with 

X-ray and CT with 3D reconstructions (fig. 6). 
The prevailing displacement of the fragment 
follows a medial direction, since it is not 
subjected to traction forces by the long head 
of the triceps. The fibers of the distal third of 
the subscapularis muscle are in front of the 
fragment and must be crossed to reach it. An 
arthroscopic approach is “conservative” in 
soft tissue but it poses a potential risk to the 
circumflex nerve.
The patient is in lateral decubitus and the 
limb is in double traction, longitudinal and 
lateral (Arthrex). The first portal is the poste-
rior one followed by the antero-superior and 
antero-medial portals with an out-in techni-
que. The arthroscope is moved to the ante-
ro-superior portal. The optics used are 45° 
and 70°. The arthroscopic diagnostic evalua-
tion shows the integrity of the labrum and 
the capsule. The reduction and control of the 
glenoid fragment requires the introduction 

CASE REPORT 2
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Arthroscopic treatment of glenoid fractures

Figure 6 CT 3D renderings

a

b

Figure 7 Juxta-glenoid release

Figure 8 Advancement of the K-wires Figure 9 Advancement of the cannulated screws 

to stabilize the fracture

of instruments through the subscapularis. For 
this, the anteroinferior access technique at 5 
o’clock, “out-in”, is used. Once the central 
impacted portion of the fracture’s fragment is 
lifted, it is reduced against the glenoid block 
of the scapula. The juxta-glenoid release (fig. 
7) allows to monitor the advancement of the 
K-wires (fig. 8) and of the cannulated screws 
(fig. 9) that they guide.
The absence of a stable support for the lateral 
pillar accepts objections to the choice of an 
arthroscopic procedure rather than open sur-
gery, which would have eventually required a 
double approach, anterior and posterior.
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Goss Va type fracture and coexisting clavi-
cle fracture.
The 3D CT examination shows the associa-
tion of the clavicle fracture and the scapular 
fracture (fig. 10a). The fracture of the gle-
noid fossa medially extends to the body 
of the scapula, dividing the perimeter and 
the vertebral margin. The voluminous distal 
fragment of the glenoid fossa is elevated by 
the action of the tendon of the long tricipi-
tal head (fig. 10b). The distinction, not yet 
emphasized in any classification, is the dif-
ference between displaced fractures of the 

fossa in which the main fragment includes or 
not the attachment of the long head of the 
triceps. When traction of the extensor appa-
ratus prevails, arthroscopic reduction of the 
fragment becomes particularly challenging. 
This can only be performed with instru-
ments coming from more than one direction 
or access (fig. 11), thus possibly damaging 
the axillary nerve as it passes through the 
quadrilateral space. 
The fragment, once released, is pulled by 
the long head of the triceps and lifts up, 
placing itself perpendicularly to the glenoid 
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a

b

c

Figure 10 
3D CT renderings: 

scapula-thoracic girdle (a);

detail of the inferior glenoid 

fragment reared up by the action 

of the triceps (b); the scapular 

lateral pillar interposed between 

the glenoid fragments (c)


