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Orthopedics and Traumatology

Rare disease

Scapulothoracic dissociation (SD) is caused by a high-energy trauma that results in disruption of the scapulo-
thoracic articulation, scapula and clavicular fracture, and severe neurovascular injury. This report describes 2
cases of traumatic SD with a range of features and approaches to management, a 26-year-old woman injured
in a car accident and a 52-year-old woman injured while cycling.

Case 1. A 26-year-old woman sustained an SD due to a car accident. A high index of suspicion led to the diag-
nosis, since there was a subtle clinical presentation. Open reduction and internal fixation (ORIF) of the clavicle
was performed and the postoperative course was uncomplicated.

Case 2. A 52-year-old woman was hit by a car while cycling and sustained multiple trauma injuries including a
simultaneous brachial plexus injury and central cord syndrome, making the diagnosis of both entities a chal-
lenge. ORIF of the clavicle was performed and the brachial plexus was treated in a second stage. At the time
of this report, the prognosis was poor.

These cases have shown that the accurate diagnosis of SD requires a high index of suspicion and a detailed
clinical examination and imaging, since there is a range of presentations and anatomic findings. Rapid treat-
ment is crucial in preventing limb deformity and neurological damage and saving the patient’s life.

Central Cord Syndrome ¢ Scapula ¢ Shoulder
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Background

The scapulothoracic articulation (SD) is characterized as an
atypical joint, since there is no cartilage, synovium, or cap-
sule [1]. Instead, the interval between the scapula and thorax
consists of muscles and bursae, with the scapula conjoined
only indirectly with the axial skeleton through the acromio-
clavicular and sternoclavicular joints [2]. Knowledge of this
unusual anatomy is crucial in understanding the mechanism
of SD, a devastating and potential limb- and life-threatening
injury of the shoulder girdle with a mortality rate of approxi-
mately 10% [3]. Oreck et al [4] described SD as a laterally dis-
placed scapula with separation of the ipsilateral acromiocla-
vicular joint and rupture of the ipsilateral brachial plexus and
subclavian vessels, without lesion of the overlying skin. Since
a high-velocity mechanism is needed to provoke an SD [1,5],
clinicians’ attention tends to be distracted from the presence
of associated injuries; thus, SD can be overlooked. Today, SD
is no longer an infrequent entity. This is attributed to the ex-
pansion of its definition [1,6] and to its early diagnosis [1].

Several authors have published cases of SD, which despite
their similarities, were not as challenging as those in our pres-
ent report. For instance, Stepanovic et al [7] and Anbarasan
et al [8] reported cases of open SD and their treatment plans,
while Vergano et al [9] presented a case of incomplete tetra-
plegia and SD. In addition, Masmejean et al [3] reported cas-
es of SD with associated upper limb fractures.

Evaluation of the patient begins with the Advanced Trauma
and Life Support (ATLS) protocol [1] and continues with clin-
ical examination and imaging studies [10]. A definitive treat-
ment of SD is still lacking, as there is not yet a widely accepted
algorithm for the order and surgical options of the individual
injuries. This paper analyzes 2 challenging cases of traumatic
SD with a range of injuries and approaches to management
in an attempt to shed light on the wide clinical spectrum of
this rare lesion. The first case regards a 26-year-old woman
who was injured in a car accident and had a subtle clinical
presentation and a favorable outcome, while the second case
describes a 52-year-old woman injured while cycling and sus-
tained an open clavicle fracture, leading to a simultaneous bra-
chial plexus palsy and central cord syndrome.

Case Reports

Case 1

A 26-year-old woman with a non-contributory past medical his-
tory presented as an emergency following a head-on road traf-
fic accident while driving her car. On arrival, she was anxious
and presented with hypotension, tachycardia, and tachypnea
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Figure 1. Displaced clavicle fracture of the first patient.

(hypovolemic shock grade 3). Breath sounds were absent in
the left lung, while she had a Glasgow Coma Scale score of
13 and a reported history of unconsciousness. Following the
ATLS protocol, she was resuscitated with crystalloids and blood
products. The chest radiograph revealed a left pneumothorax,
which was treated with a chest tube insertion. On inspection,
there was profound swelling on the anterosuperior aspect of
the left shoulder and at the posterior aspect of the scapula,
with intact overlying skin. A careful review of a well-centered
chest radiograph revealed a displaced clavicle fracture (3.5 cm),
with lateral translation of the scapula (Figure 1). The scapula
index, which was first suggested by Kelbel et al, was 1.45 [11].
The acromioclavicular and sternoclavicular joints were intact.
There were no neurologic deficits, while the brachial and ra-
dial pulses were palpable and there was a good capillary refill
time in the left hand. In addition, she had fractures of the A6-7
facet joints, T4-7 spinal bodies, and L1-4 transverse process-
es. A computed tomography (CT) angiography was performed,
with no significant findings. The Mangled Extremity Severity
Score (MESS) was 5. By the time she was hemodynamically
stable, the patient was taken to the operating room. Open re-
duction and internal fixation (ORIF), using an anatomic clav-
icle plate and locking screws, was performed (Figures 2, 3).
After surgery, the clavicle fracture was reduced and the scap-
ula was relocated to its normal position. The spinal fractures
were treated conservatively with a Taylor’s spine brace and
Philadelphia neck collar. Recovery was uncomplicated. The
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Figure 2. Fixation of the clavicle fracture of the first patient with
an anatomical plate and screws.

patient was mobilized the day after surgery and she was dis-
charged 21 days after her hospital admission. At the 5-month
follow up, the patient was doing very well. The range of motion
of her shoulder was full and painless and she had returned to
her occupation as a waitress (Figure 4, Table 1).

Figure 3. Postoperative X-ray of the clavicle fracture of the first
patient.

Figure 4. Range of motion of upper limb at 5-month follow-up of the first patient.

Table 1. Summary of the 2 cases of scapulothoracic dissociation.

Associated
injuries

Shoulder
injury

Mechanism

Case

1 Car collision Clavicle Pneumothorax, A6-7
fracture facet joints, T4-7
spinal bodies, and L1-4
transverse processes
fractures
2 Bicycle crash  Open clavicle Hemothorax, Central

fracture cord syndrome,
Antibrachial, C6 spinal
process, T2 spinal body

fractures

Vascular Nerve Treatment Classification/
injury injury MESS
None None ORIF of I/M5

the clavicle
fracture
None Complete C7 ORIF of the 11B/M9
tetraplegia, clavicle and
Brachial plexus antribrachial
palsy with fractures
avulsion of
C5-T1 roots

ORIF — Open Reduction Internal Fixation; MESS — Mangled Extremity Severity Score.
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Figure 5. Open clavicle fracture of the second patient.

Figure 6. Displaced clavicle fracture of the second patient.

Case 2

A 52-year-old woman, with a non-contributory past medical
history, was admitted as an emergency after being hit by a
car and sustaining a lateral impact that threw her off her bi-
cycle. By the time she presented, she was hemodynamically
unstable, with severe tachycardia and hypotension, and was
in respiratory distress (hypovolemic shock grade 4). She had a
Glasgow Coma Scale score of 11, while the ambulance rescue
team reported several episodes of unconsciousness. According
to the ATLS protocol, a chest tube was inserted for hemotho-
rax of the left lung, while crystalloid fluids and 2 blood units
were administered to the patient. In neurological examination,
it was noted that the patient had sustained an incomplete tet-
raplegia and complete brachial plexus palsy of the left upper
extremity, while initial inspection revealed an open fracture
of the left clavicle midshaft (Gustilo Illa) [12] and an ipsilater-
al fracture of the antebrachial midshaft. The upper limb was
pale and no brachial or radial pulses were palpable, although
the perfusion was normal. Additional imaging studies showed
a C6 spinal process, a T2 spinal body, and multiple left tho-
racic rib fractures, leading to a MESS score of 9, while CT an-
giography did not reveal any vessel injury. The wound on the
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Figure 7. Postoperative X-ray of the clavicle fracture of the
second patient.

clavicle was washed out carefully in the operating room and
was primarily closed by the plastic surgeons. Magnetic reso-
nance imaging (MRI) performed in a second stage revealed pri-
marily a spinal cord edema at the cervical spine, which was
clinically diagnosed as central cord syndrome, leading to the
incomplete tetraplegia, extrusion of the C5-T1 brachial plex-
us roots (preganglionic damage), and rupture of the brachial
plexus trunks at the site of the clavicle fracture (postgangli-
onic damage), findings compactible with brachial plexus pal-
sy. Furthermore, in radiological work-up the clavicle fracture
was noted to be displaced enough (4 cm) and there was a
measured scapula index of 1.55, implying the presence of an
SD [11] (Figures 5, 6). After 4 days in the Intensive Care Unit,
the patient was taken to the operating room, where an explo-
ration of the brachial plexus and ORIF of the clavicle and the
forearm were performed using plates and screws (Figure 7).
It was decided that the brachial plexus would be treated with
neuron grafts at a second stage due to extensive damage.
The postoperative X-ray showed a reduced scapula with no
signs of shoulder girdle instability. At the 3-month follow-up,
the patient seemed to have no improvement of her neurolog-
ic condition (Table 1).
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Table 2. Scapulothoracic dissociation classification.

Type Injury pattern

| Musculoskeletal injury alone

Musculoskeletal injury alone with vascular
disruption

Musculoskeletal injury alone with neurologic
impairment

Musculoskeletal injury alone with neurologic
impairment and vascular injury

Discussion

The main lesson to be learned from the abovementioned case
reports is that an SD can present with a variety of clinical man-
ifestations, since the symptoms of the first patient were in-
significant, while the symptoms of the second patient were
marked and overlapping. Subsequently, a high index of suspi-
cion was predisposed from the clinician in order to diagnose
both patients. In this direction, Zelle et al [13] modified the
first practical classification described by Damschen et al [5]
in an attempt to encompass the majority of SD’s clinical pre-
sentations (Table 2). Thus, Zelle et al created an effective tool
not only in determining the need for additional testing, but
also the appropriate timing for surgical intervention [13]. Our
first case was categorized as | and the second case as IlIB, ac-
cording to this classification.

The first patient had a quiet clinical manifestation of SD. Despite
the clavicle fracture, the overlying skin was intact, the whole up-
per limb was rosy with palpable pulses, while the neurological
examination revealed nothing. The only clinical finding was an
intense edema of the shoulder area, a presentation that may
not raise a suspicion of SD. On the contrary, the second patient
had a noisy clinical presentation, since she had sustained an
open clavicle fracture (Gustilo Illa) [12], with concomitant frac-
ture of the ipsilateral antebrachial midshaft. Furthermore, her
upper limb was pale and no pulses could initially be palpat-
ed. A significant difficulty came up during neurological exam-
ination since an incomplete tetraplegia and complete brachial
plexus palsy were revealed. More specifically, this complicated
clinical manifestation was attributed to the overlapped pres-
ence of a central cord syndrome and brachial plexus injury at
the fracture site. To the best of our knowledge, there is only
1 case report, published by Vergano et al [9], in which the pa-
tient had an incomplete tetraplegia and complete disruption
of the brachial plexus and the axillary artery, and was finally
treated with an above elbow amputation.

In the literature, 3 major injury types of SD have been described,
with the most common being a distracted clavicle fracture, as
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in both of our cases, followed by dissociation of the acromio-
clavicular and sternoclavicular joints [3,7,14,]. Moreover, a si-
multaneous extremity fracture is not rare, with a coincidence
of humerus, radius, ulna, and hand fractures of 41% in pa-
tients with SD [8,15]. Similar published studies have reported
cases of concomitant humeral and forearm fractures [3,9,16]
that were surgically treated in the same stage with the SD,
and once the critical phase was under control.

Brachial plexus injuries are documented in almost 100% of
patient with SD [5], in contrast to our first patient in whom
neurological symptoms were absent. It is crucial to distinguish
whether the damage is preganglionic or postganglionic and if
the paralysis is complete or partial, since these factors affect
the functional prognosis of the patient. A 2-level neurologi-
cal lesion with proximal damage in the region where the root
emerges from the foramen and a second injury more distal-
ly is also a possibility [4], as happened in our second patient.
This double and nonrepairable injury led to the decision of re-
constructing the brachial plexus in a second stage, despite the
risk of scar formation [1].

Regarding the rare occasion of open SD, the literature is not
wide because of the limb- and life-threatening nature of this
injury [7]. Stepanovic et al [7] performed a percutaneous place-
ment of an intramedullary Schanz pin in their patient for dam-
age control reasons, while Anbarasan et al [8] had no other
choice but to proceed to forequarter amputation. In our case,
a meticulous surgical cleaning of the wound was primarily per-
formed and an ORIF of the clavicle was achieved in a second
stage. A remarkable comment is that these severe and con-
comitant injuries, as in our second case, tend to divert physi-
cians’ attention and may lead to a delayed diagnosis.

Essential to the diagnostic process are the imaging studies.
Primarily, a well-centered and non-rotated chest radiograph can
show an increased soft-tissue density in the shoulder area and
a bony or ligamentous injury. Oreck et al [4] suggested mea-
suring the distance between a midline thoracic spinous pro-
cess and the medial border of the scapula in both sides, with
a difference >1 cm to indicate an SD, a proven efficient tool in
the literature [3,17]. Additionally, given that scapula position
changes depending on patient position, Kelbel et al [11] in-
troduced the idea of scapula index by calculating the ratio of
the distances on the injured and uninjured side, with a mean
scapula index of 1.29 being indicative of SD. CT and MRI my-
elography are also useful, since they can detect a nerve root
avulsion, a preganglionic or postganglionic injury, or a spi-
nal cord edema [1,3,10,18]. Our first patient had no neuro-
logical symptoms to justify a myelography, while in the sec-
ond patient, a cervical spine and brachial plexus MRI were
performed. In addition, electromyography and nerve conduc-
tion velocity studies are efficient in identifying the location
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of the damage and monitoring the status of the nerve inju-
ry. However, they should be performed no sooner than 3 to 4
weeks after injury [19,20].

Concerning the treatment of bony injuries, there are no wide-
ly accepted treatment guidelines in the literature. Many au-
thors prefer to proceed firstly to ORIF of the clavicle fracture,
this way, protecting the underlying vascular and neurological
repair [3,9,16]. The same was performed in both of our cases.
As for brachial plexus injuries, treatment options depend on
the location and the severity of the lesion, and the goals are
chiefly the restoration of elbow flexion and subsequently the
dynamic stabilization of the shoulder girdle, the restoration
of arm adduction and of C6-C7 regional sensation, and final-
ly of wrist extension and finger flexion [18,21].

In conclusion, the 2 cases presented here differ significantly
in their clinical presentation, severity, and prognosis. The first
patient had a subsequent injury and, after the operative treat-
ment, she had a relatively short hospitalization and an almost
full recovery in the following months, achieving an excellent
outcome. In contrast, representing the majority of published
cases [3,8,9], the second patient sustained a serious brachial
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plexus injury and central cord syndrome that demanded a pro-
longed rehabilitation course, with an overall poor prognosis.

Conclusions

The early recognition and diagnosis of SD presuppose a high
suspicion, meticulous clinical examination, and careful radio-
graphic evaluation. The surgeon should coordinate all of these
and facilitate any urgent or late intervention in order to pre-
vent a life-threatening condition, limb deformity, or neurolog-
ical damage. Despite its increasing frequency of occurrence,
the complexity and wide clinical spectrum of SD makes the
establishment of evidence-based treatment guidelines very
difficult. Finally, the prognosis in the majority of patients is
not good, and therefore, additional literature in this direction
should be developed.
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