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1   |   INTRODUCTION

Scapulothoracic dissociation (SD) is a rare injury caused 
by high-velocity trauma over the anterolateral shoulder 
leading to complete disruption of scapular relationship 
with thorax. It was first reported by Oreck et al. in 1984.1 
Only a few hundred case reports have been reported in 
the medical literature since then. However, in recent 
years, cases have been more frequently reported. Fewer 
number of reported cases in the past may be attributed 
to a substantial proportion of individuals affected by SD 
succumbing to mortality prior to undergoing comprehen-
sive evaluation and diagnosis.2 SD usually presents as a 
massive swelling over the shoulder, palpable hematoma, 
and gross scapular subluxation from thorax in form of 
lateralization along with signs and symptoms of neuro-
vascular compromise. The typical radiological features of 
SD include lateral displacement of the scapula along with 

possible acromioclavicular separation, a displaced clavic-
ular fracture, or sternoclavicular disruption.3–5

There have been very few cases of SD reported in the 
medical literature. Here, we report a rare case of open SD 
with surgical technique fore-forequarter amputation and 
share our insights gained from managing this case.

2   |   CASE PRESENTATION

2.1  |  History and examination

A 32-year-old man sustained an injury over the left shoul-
der following a motorcycle accident. Primary management 
of the case was performed in a rural center and the patient 
was referred to our center for further management. The 
patient arrived at our center 8 h after the incident. On ini-
tial evaluation, his blood pressure was 130/80 mm of Hg 
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with pulse 130/min, respiratory rate 22 breaths/min, and 
Glasgow Coma Scale of 15.

There was an extensive circumferential laceration 
measuring 20 × 10 × 5 cm present over the left shoulder 
along with abrasion over the face and mild swelling of the 
left eye (Figure 1). Examination of the left upper extrem-
ity revealed absent sensation and movement from the left 
shoulder to hands. The affected limb was cold below the 
elbow joint. Radial, ulnar, and brachial pulse were not pal-
pable, and there was no reading in the pulse oximeter.

2.2  |  Investigation

Chest X-ray revealed a laterally displaced scapula, commi-
nuted scapular fracture (Ideberg Grade VI), and a floating 
shoulder. A computed tomography angiography with 3D 
reconstruction was performed which demonstrated ab-
sence of opacification of the brachial artery below the axilla, 
comminuted scapula fracture, widened acromioclavicular 
(AC) joint, and a separate fragment of scapula consisting 
of the acromion making the AC joint redundant (Figure 2). 
The case was diagnosed as Zelle Grade IV Open SD.

2.3  |  Treatment

The vascular team performed an interposition graft using 
a great saphenous vein from the distal axillary artery to the 
mid-brachial artery along with fasciotomy of the forearm 

and arm. Two days after the vascular repair the limb did 
not show any signs of revascularization and limb ischemia 
was evident with bluish discoloration of the skin, edema, 
and multiple blisters distal to the mid arm (Figure 3A,B). 
The limb was insensate below the deltoid region. A fore-
quarter amputation was performed on the third day of the 
injury.

2.4  |  Surgical technique of 
forequarter amputation

The surgery was performed under general anesthesia. 
The patient was kept in a right lateral position with arm 
support at axilla. A sterile bandage was applied up to the 
axilla. An anterior incision was given starting in the del-
topectoral groove and extended toward the axilla. The 
axillary artery was identified and ligated. The medial and 
posterior cords of the brachial plexus were found to have 
been avulsed while the lateral cord was stretched. The lat-
eral cord was ligated and cut. The pectoralis major mus-
cle fibers were split and separated from the humerus. The 
coracoid process was freed from the pectoralis minor and 
the clavicle was cut using a zigly saw on the lateral third.

The dissection was then taken posteriorly starting from 
the acromion process and extending toward the axilla, 
connecting to the anterior incision.

The supraspinatus, infraspinatus, teres major and 
minor, rhomboids, latissimus dorsi, and serratus ante-
rior were released from the comminuted fragments of 
the scapula. The arm with humeral was then removed en 
bloc. Comminuted fragments of scapula were removed 
in a piecemeal fashion. A large portion of the contused, 
non-viable rotator cuff muscles and periscapular muscles 
were removed leaving only the subscapularis muscle in 
the floor of the thorax. We had initially planned to raise 
a large posterior flap to excise the comminuted scapula as 
in tumor surgeries, but as the scapula was lateralized it 
was not necessary, enabling easy opposition and primary 
closure of the wound.

The latissimus dorsi muscle was sutured with pecto-
ralis major and minor muscle using Polyester 5 to cover 
the defect. Two 16 Gauge vacuum drains were placed in 
the wound. The skin was closed with mattress Nylon su-
tures. Povidone Iodine dressing was applied and held with 
compression bandaging. The surgical steps are depicted in 
Figure 4A–I.

2.5  |  Outcome

During the postoperative period, the patient received three 
pints of blood transfusion. Although the patient remained 

F I G U R E  1   Patient with lacerated wound over the shoulder 
and axilla.
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afebrile after the surgery, a repeat debridement was per-
formed on the 7th postoperative day due to persistent 
large-volume serous discharge from the wound. The non-
viable subscapularis muscle fibers were removed during 
the debridement. The patient was discharged on the 14th 
postoperative day. The wound was found to be healthy 
and fully healed after one and a half months (Figure 5).

3   |   DISCUSSION AND 
CONCLUSION

Scapulothoracic dissociation is a devastating injury 
caused by either a traction force to the upper extrem-
ity or massive direct blunt force trauma to the shoulder. 
It involves musculoskeletal and neurovascular injuries 

F I G U R E  2   Radiographs and 
imaging. (A) Chest X-ray AP showing 
laterally displaced comminuted scapula 
fracture. (B) Multiple laterally displaced 
scapula fracture with separate glenoid 
fragment (floating shoulder). (C) CT 
Angio—showing non opacification of the 
brachial artery (Blue arrow). (D) CT with 
3D reconstruction showing comminuted 
scapula fracture with separate fragment 
consisting the part forming the 
acromioclavicular (AC) joint (Circle). AC 
joint is widened.

F I G U R E  3   Ischemia after vascular 
repair. (A) Ischemia over the forearm with 
sutured index would. (B) Bullous changes 
over skin of the over forearm, bulging 
soft tissue and muscle over fasciotomy 
incision.
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resulting from traumatic disruption of the relationship 
of the scapula and upper extremity with the thorax.3 The 
identification of this condition is often delayed due to 
the presence of usually multiple other severe distracting 
injuries.4

Oreck et al. first described the lateral displacement of 
the scapula with intact skin as a different variant of trau-
matic forequarter amputation.1 Majorities of the case re-
ports have described it in terms of intact overlying skin 

with symptoms like massive swelling, palpable hema-
toma, gross shoulder subluxation, weakness, and tender-
ness. Only a handful open SD cases have been reported.3,5 
Here, we present a unique case of open SD with floating 
shoulder with anterior dissociation resulting from a re-
dundant AC joint, brachial artery injury and complete 
brachial plexus injury.

Chest X-ray is an important diagnostic method in 
identifying SD. Lateral displacement of the involved 

F I G U R E  4   Surgical steps. (A) Lateral position. (B) Anteior incision over deltopectoral groove. (C) Identification of neurovascular 
structure and ligation (D) Posterior incision joining with anterior. (E) Defect after removal of the arm and scapula. (F) Closure with drains 
insitu. (G) Amputated limb. (H) Communited scapula. (I) Postoperative X-ray.

F I G U R E  5   Completely healed would with good contour of pectoralis major muscle 6 weeks after the injury.
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scapula greater than 1 cm is pathognomonic sign of SD. 
It is difficult to identify the lateral deviation of the scap-
ula on initial chest X-rays as they are often not properly 
aligned in a true anteroposterior position in acute trauma 
setting.6 The chest X-ray of our patient was not aligned 
properly. However, the deviation of scapula was evident 
(Figure 2A,B). CT-3D construction can be done to confirm 
the diagnosis. MRI may be indicated to explore injuries of 
the brachial plexus.

SD presents with acromioclavicular joint separation, 
displaced clavicle fractures or sternoclavicular joint 
separation.1,3 An immediate X-ray of the chest in our 
case revealed lateral scapular deviation along with ac-
romioclavicular joint widening. The clavicle and sterno-
clavicular joint were intact (Figure  2A,B). The part of 
the scapula forming the AC joint had broken off from 
the body of the scapula making the AC joint redundant 
(Figure  2D). This mechanism of SD has not been re-
ported previously.

SD with vascular injuries commonly present with inju-
ries to the axillary artery. However, in our case the vascu-
lar injury was identified at the level of the brachial artery 
(Figure 2C). Very few studies have tried to assess epide-
miology, complications, and mortality. Althausen et  al.4 
found vascular lesions to be reported in 70% of cases, 
neurological injury in 94%, early amputation in 21%, and 
death in 10%. SD has been classified according to degree 
of musculoskeletal, vascular, and neurological injury by 
Zelle et al from grade I to IV. Zelle Grade IV has associated 
complete brachial plexus injury and results in the worst 
functional outcome.7

Specific management and outcome of this devastat-
ing injury are still unknown due to inadequate studies. 
Ebrahein et  al.8 suggested the treatment principle in 3 
phases. Phase-I (first 24 h) diagnosis and resuscitation 
along with urgent angiography to localize the vascular in-
sult, phase-II (day 1 to 2 weeks) amputation and glenohu-
meral arthrodesis and phase-III (after 2 weeks) prosthesis 
fitting and tendon transfer. However, some authors pre-
fer early amputation rather than attempting to repair the 
injuries especially when brachial plexus avulsion is iden-
tified.5 Zeljko et  al.9 recommended initial plate fixation 
along with thorough surgical debridement and primary 
wound closure to provide rigid fixation and to protect bra-
chial plexus for the management of open SD with intact 
brachial plexus.

We opted for vascular repair to salvage the limb. The 
ensuing ischemia in background of severe soft tissue and 
osseous injury of shoulder joint and scapula led us to 
the decision of forequarter amputation. Forequarter am-
putation for treatment of closed SD was first described 
by Oreck et al.1 Takashi Kuroiwa et al10 reported a case 
which was similar to ours—open SD with comminuted 

scapular fracture and recommended complete removal of 
comminuted scapular fragments to avoid re-debridement. 
However, despite removing all comminuted fragments 
we had to debride the wound on the 7th day to remove 
dead necrotic tissue. A thorough debridement during the 
amputation may have prevented this but at the cost of 
increased operative time and blood loss.

SD is a rare condition with varying presentations re-
quiring different interventions in each case, thus our 
method of treatment may not be generalizable to all cases.

SD is a severe and possibly disabling condition that 
involves various musculoskeletal and neurovascular in-
juries which can be overlooked, because of other severe 
associated injuries. One should remain vigilant for signs 
of scapulothoracic dissociation in all patients with severe 
polytrauma. Prompt identification and management of 
such complex open injury pattern can prevent sepsis and 
other devastating complications. Forequarter amputation 
should be considered in patient with ensuing ischemia, 
complete brachial plexus injury, and severe soft tissue in-
jury over the shoulder.
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