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Introduction

Abstract

The Superior Shoulder Suspensory Complex (SSSC) was intro-
duced by Goss in 1993 as an osteoligamentous ring at the end of
superior and inferior struts. This complex as a whole maintains a
stable relationship between the upper extremity and the axial skel-
eton.

Traumatic disruptions of the SSSC can render the structure un-
stable and compromise the integrity of the complex leading to de-
layed union, malunion and nonunion, as well as adverse long-term
functional limitations or persistent pain to the shoulder. However,
the ideal treatment of this type of injury is still controversial with no
consensus for best management.

We report the case of a 27 years old patient, who sustained a
direct trauma to his right shoulder during a violent car accident,
among other injuries, with an Ogawa type | coracoid fracture, a
Kuhn type lll acromion fracture and a mid-shaft clavicle fracture,
causing an open triple disruption of the SSSC which we chose to ad-
dress with a combined operative and non-operative management,
with very satisfactory to excellent functional outcomes after only 8
weeks follow-up.

We believe that the SSSC is an osteoligamentous integrated sys-
tem where fixing all disruptions is not necessary, sparing additional
non-necessary interventions to patients sustaining usually multiple
injuries. However, we are aware that large studies are needed to
support this choice of strategy to manage such rare and complex
injuries of shoulder girdle.

The Superior Shoulder Suspensory Complex (SSSC) was in-
troduced by Goss in 1993 as an osteoligamentous ring at the
end of a superior and inferior struts. The ring is composed of
the glenoid process, the coracoid process, the Coracoclavicular
(CC) ligaments, the distal clavicle, the Acromioclavicular (AC)
joint and the acromion process. The superior strut is the middle
clavicle while the inferior strut is the lateral scapular body/spine
(Figure 5). This complex as a whole maintains a stable relation-
ship between the upper extremity and the axial skeleton, allows
limited motion to occur at the AC joint and CC ligaments and
provide a firm attachment point for several soft tissue struc-
tures [1].

Traumatic disruption of one of the component of the SSSC
are common and do not compromise the overall integrity of the
complex significantly. However, if the ring fail at two or more
places or a disruption of one portion of the ring associated with
a fracture of one or both of the bony struts, it create a poten-
tially unstable anatomic situation [1].

In this paper, we report the case of a 27 years old patient,
who sustained a direct trauma to his right shoulder during a
violent car accident, among other injuries, with an Ogawa type
| coracoid fracture, a Kuhn type Ill acromion fracture and a mid-
shaft clavicle fracture, causing an open triple disruption of the
SSSC.
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The ideal treatment of this type of injury is still controver-
sial, between who prone to fix one component of the disrupted
structures or to restore the integrity of all violated components
[2]. In our understanding, we believe that Goss’s SSSC is an os-
teoligamentous integrated system where fixing all disruptions is
not necessary. In fact, as demonstrated with our case report, by
fixing two disruption of the SSSC, the system has auto-corrected
itself and the third injury was well reduced without interven-
tion. Hence, we could have very satisfactory results with full
recovery of ROM and with no persistent pain at only 8 weeks
follow-up.

Case Presentation
Clinical Presentation and Imaging Findings

A 27 year old man without previous shoulder injury was re-
ferred to our emergency centre after a high energy car accident.
On admission, paramedics had immobilized the neck, applied
a lower limb splint, pad the right shoulder wound and the arm
was supported in a broad arm sling. The vital signs were nor-
mal. A body CT-scan showed no cranial, spine, thoracic or ab-
dominal injuries. The splint and pad were removed revealing
a shortened deformed right leg, a gustillo type | wound at the
top of his right shoulder with loss of normal contour and abra-
sion (Figure 1). Physical exam revealed swelling and tenderness
of the right shoulder with crepitation over its anterior aspect.
Although, no definite neurovascular abnormalities of the right
limbs were found, there were important range of motion limita-
tion due to pain.

Plain radiographs of the right shoulder, right leg with above
and below joints, revealed an Ogawa type | coracoid fracture,
a Kuhn type Il acromion fracture, a mid-shaft clavicle fracture
(Figure 2) associated with a comminuted tibia and fibula frac-
tures.

A right shoulder CT-scan with 3D bone reconstruction was
realised to better understand fracture pattern and to plan surgi-
cal treatment. It showed an acromion fracture extending into
spinoglenoid notch with significant narrowing of the subacro-
mial space (Figure 3A), a displaced coracoid base fracture and a
minimally displaced mid-shaft clavicle fracture (Figure 3B). The
coracoclavicular distance was normal. Considering the patient’s
age and the radiographic evidence of multiple breaks of the
SSSC, the decision to perform surgery was made after discuss-
ing the treatment options and risks with the patient.

Surgical Procedure

The surgery was performed under general anaesthesia 24 h
after injury. First, the patient was placed in the leg free position
for tibial nailing. We used an 11 mm / 38 cm titanium tibial nail
under fluoroscopic guidance. Secondly, the patient was place in
true lateral position with the right arm draped free for move-
ment during operation. An 8 cm incision was made along the
scapular spine. After retraction of the posterior deltoid later-
ally, the acromion fracture was exposed. It was located at the
junction of the acromion base and the lateral scapular spine,
extending inferiorly into the spinoglenoid notch with narrowing
of the subacromial space. ORIF of the acromion was performed
with two 1.8 mm Kirschner wires and a figure 8 tension band
wiring. Finally, we changed position of the patient once more
into the beach-chair position to address the clavicle fracture
with an S-shaped incision over it anterior border to expose the
fracture site. ORIF of the clavicle was made with an anatomical
3.5 mm clavicle plate with 6 screws fixation. After achieving a

good clavicle and acromial fixation tested under direct vision
and fluoroscopic view, the coracoid process was satisfactorily
reduced and stable without any other surgical step (Figure 4).

Figure 1: clinical image 2 weeks post-operatively showing scares
of shoulder wound, dermabrasion at impact point and incision
wound for acromion ORIF.

Figure 2: Anteroposterior radiograph of the right shoulder
showing triple disruption of the SSSC.

Figure 3: A. 3D-reconstruction image showing Kuhn type IlI
acromion fracture associated with subacromial space narrowing.
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Figure 3: B. 3D-reconstruction image showing Ogawa type | cora-
coid fracture and mid-shaft clavicle fracture with normal coraco-
clavicular distance.

Figure 4: postoperative radiograph.

Postoperative Management

Postoperatively, the arm was supported in a broad arm sling
for 2 weeks. Gentle passive range of motion activity under anal-
gesic was encouraged from the second day postoperatively. The
rehabilitation program consisted of Codman exercises and pas-
sive shoulder range of motion exercises for 4 weeks, followed by
active range of motion exercises, which progressed to resistive
exercises after 6 weeks.

Discussion

The shoulder girdle includes three bones (scapula, clavicle,
and proximal humerus), three joints (glenohumeral, acromio-
clavicular, and sternoclavicular), an additional articulation
(scapulothoracic), and some 17 musculotendinous units. All
these individual elements function in a synchronous and inter-
dependent way to maximize the power and range of motion of
the shoulder girdle for the main purpose of the upper limb, the
grip function [3].

To understand this unique and particular interaction be-
tween all these elements, especially in traumatic context, we
believe that the concept of Superior Shoulder Suspensory Com-
plex (SSSC) introduced by Goss in 1993 is most accurate taking
in consideration our case report.

The scapula provides vital components of the SSSC and high
trauma injuries to the shoulder girdle has been reported to pro-
duce significant damage to this construct [4]. However, scapular
fractures are rare, accounting for 1% of all fractures [5] with an
increasing incidence in patients who sustain multiple injuries as
our patient [6].

The SSSC is a ring-like combination of bone and ligaments,
serving as the attachment of the upper extremity to the axial
skeleton [1]. It is composed of six main structures: the glenoid,
coracoid, coracoclavicular ligaments, clavicle, the acromiocla-
vicular joint and ligaments and the acromion. The SSSC can also
be divided into three component attachments: the acromio-
clavicular attachment, the coracoclavicular attachment, and
the bony scapular body attachment of the acromion, glenoid,
and coracoid (Figure 5). The clavicle serves as the primary and
solitary bony attachment of the upper extremity to the thorax,
acting biomechanically as a strut [7]. While the second strut
is represented by the scapula (body/spine) which is a free flat
bone, acting as a sesamoid bone trapped in the muscular cloth
of the shoulder girdle, conferring the upper extremity its great
mobility [8].

Often underestimated, the ligamentous structures in the
shoulder girdle import significant stability, and their disruption
can create instability both with and without bony clavicle frac-
tures. Williams et al. demonstrated in a cadaveric study that
an artificial interruption of CC and AC ligaments led to greater
instability of displaced fragments [9]. Therefore, radiological as-
sessment of multiple disruptions of the SSSC must search for
indirect signs of ligamentous lesions such as an increase of the
CC distance and/or an AC dislocation. These two signs were
negative for our patient.

The “double-disruption” concept explains how a single injury
can be fairly well-tolerated, while injury in two separate areas
of the ring can render the structure unstable (Figure 6) [7]. This
double disruptions destabilize the SSSC ring and are susceptible
to delayed union, malunion and nonunion, as well as adverse
long-term functional limitations or persistent pain to the shoul-
der [10-14].

Thus, double breaks of the SSSC usually require operative
treatment to regain stability of the system [1,4,10,11,14-16].
Triple or more Disruptions of the SSSC during a single trauma
are extremely rare events and only a few case reports have de-
scribed this type of injury [5,17-21] with no consensus for best
management. This disparity in surgical management of these
types of injuries of the shoulder girdle is, in our understanding,
primarily explained by their rarity, the complexity of shoulder
anatomy and biomechanics associated with the variety of pos-
sible injury combinations, making it difficult to conduct large
scale studies and to establish protocols for best management of
scapular girdle trauma.

For our patient, we conducted an open reduction and in-
ternal fixation for the acromion and clavicle injuries, while the
coracoid was managed non-operatively. This choice of com-
bined operative and non-operative management was made out
of our belief that the SSSC is an osteoligamentous integrated
system where fixing all disruptions is not necessary, sparing
additional non-necessary interventions to patients sustaining
usually multiple severe life-menacing injuries, with very satis-
factory to excellent functional outcomes as observed with our
patient after only 8 weeks follow-up (Figure 7A, B, C, D).
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C: External Rotation; D: Internal Rotation
Figure 5: lllustration depicting the SSSC. A: an anteroposterior view Figure 7: Images showing functional outcome at 8 weeks
of the bony/soft tissue ring and superior and inferior struts. B: a follow-up
lateral view of the bony/soft tissue ring [1].
Conclusion
Bony Ring It is clear and even careless to adopt a management strategy
Srriact —Duoubly Bewek of such complex injuries as multiple disruptions of the SSSC af-

ter one good result. However, we think that our strategy to man-
age this case report finds solid anatomical and biomechanical
arguments that expands from Goss’s concept of the SSSC and

our understanding of the shoulder girdle, particularly in trau-
matic context. That is why, we believe that more studies with

Sof TssusBony Aing large series of patients with multiple disruptions of the SSSC
et Single Disraptions: are necessary for better understanding of this type of injuries,
reak Tz Logamers precise case definition, and thus establishing protocols for best

management of multiple disruptions of the superior shoulder
suspensory complex.
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