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Introduction

The concept of a superior shoulder suspensory

complex (SSSC), composed of the interacting

structures which suspend the upper extremity

from the trunk, was introduced by Goss.1) The

anatomical integrity of the SSSC is essential to

the proper functioning of the upper extremity.

Single disruptions of the SSSC, such as distal

clavicle fractures, are common and do not vio-

late its integrity. Double disruptions of the

SSSC, however, create unstable situations that

may heal only slowly and with poor functional

outcomes.1) Several reports in the literature
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have described both operative and nonoperative

managements of injuries regarding single and

double disruption of SSSC.2) However, there are

only limited reports regarding triple disruption

of the SSSC and no treatment guideline as to

which elements should be stabilized.

We report the relatively long-term follow-up

results (5 years) of an unusual case involving a

triple disruption of the SSSC: a displaced cora-

coid process fracture, a displaced scapular spine

fracture, and an acromioclavicular joint separa-

tion, which together completely compromised

the linkage between the clavicle and the scapu-

la. 

Case Report

A man (age: 62 completed years) fell from a

height during a mountain hike, landing on the

posterolateral aspect of his right shoulder. The

patient was referred to the authors’institution

10 days after the injury, and was treated by

immobilization of his right arm in a sling for

this period under the diagnosis of acromioclav-

icular joint separation. Physical examination

showed tenderness at the coracoid process, at

the base of the scapular spine, and at the

acromioclavicular joint, which also had superior

instability. The radiographs of the shoulder

showed fractures of the scapular spine and of

the base of the coracoid process, as well as the

acromioclavicular joint separation. These

injuries were confirmed by 3D computed tomog-

raphy (Fig. 1). Additionally, we noted that the

fractured scapular spine had rotated laterally,

threatening to induce subacromial impingement
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Fig. 1. Preoperative radiographs. (A) anteroposterior view, demonstrating the fractures of the scapular spine and of the base of the
coracoid process, and the separation of the acromioclavicular joint. (B) Scapular Y view, demonstrating the fractures of the coracoid
process and of the scapular spine, combined with the AC separation. (C) 3D CT images showing fractures of the scapular spine and
of the coracoid process.

A B C

Fig. 2. Postoperative radiographs. (A) anteroposterior view, (B) axillary lateral view, and (C) scapular Y view, demonstrating that
the fractures of the scapular spine and of the coracoid process, and the AC separation have been reduced and fixed operatively.

A B C
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after fracture healing. To restore the SSSC

and to perform early rehabilitation, we treated

all three disrupted components surgically (Fig.

2). During the operation, the fracture of the

scapular spine was reduced, and then fixed

with a 3.5 mm reconstruction plate and

screws. The displaced coracoid fracture was

also reduced, and then fixed with a lag screw.

The separation of the acromioclavicular joint

was reduced, and then fixed with two K-wires.

The acromioclavicular joint was further stabi-

lized with plication of the deltoid and trapezius

muscles and their overriding fascia.

After surgery, the shoulder was protected by

a shoulder immobilizer for eight weeks. Consid-

ering the severity of injury and the interval

between injury and operation, shoulder stiff-

ness was the authors’first concern. Therefore,

postoperative rehabilitation was performed

immediately. On the first day after surgery,

the patient performed the pendulum exercise

and the passive range-of-motion exercises to 90

degrees flexion. Beginning on the fifth days

after surgery, the patient performed active-

assisted range-of-motion exercises, as permitted

by pain. After confirming the maintenance

reduction of acromioclavicular joint and callus

formation on base of coracoid process and

scapular spine, we removed the two K-wires

from the acromioclavicular joint in the eighth

weeks of postoperation, by which time the

patient had recovered nearly the full range of

shoulder motion with minimal discomfort. Six

months after surgery, the patient was asymp-

tomatic with painless full range of motion.

Plate was removed in 2 years after surgery.

Five years after surgery, at the final follow-

up, the AC joint showed mild superior subluxa-

tion, but the patient reported great satisfaction

and no discomfort (Fig. 3). The patient’s Con-

stant and Simple shoulder test scores were then

99.1 and 12 points, respectively. 

Discussion

The SSSC is a ring composed of bone and soft
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Fig. 3. Postoperative 5 years at final follow-up. (A) A radiograph shows complete fracture union and mild superior
subluxation of the acromioclavicular joint. (B) Clinical photographs, demonstrating good functional range of motion.
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tissue, comprising the glenoid process, the

coracoid process, the coracoclavicular ligament,

the distal end of the clavicle, the acromioclav-

icular joint, the coracoacromial ligament, and

the acromial process.1) The integrity of the

SSSC is essential to a normal relationship

between the upper extremity and the trunk.

Single traumatic disruptions of the SSSC is rel-

atively common and anatomically stable in

terms of the suspensory complex; they are

managed nonoperatively and generally with

satisfactory results.1) However, a double dis-

ruption of the SSSC create an unstable

anatomic situation. These double injuries gen-

erally require surgical stabilization of one or

both components in order to facilitate early

rehabilitation, obtain a good functional result,

and avoid a failure of fixation.1-4) A triple dis-

ruption of the SSSC, an extremely rare injury,

have been reported by only a few authors. 

According to the patient, his point of contact

with the ground was the posterolateral aspect

of his right shoulder. The authors agree that

that were three forces that involved in the

mechanism of the injury. First, the bending

force likely contributed to the fracture of the

scapular spine. Second, the axial force on clav-

icular-acromioclavicular joint-acromial strut led

to the patient’s acromioclavicular joint separa-

tion. Finally, traction force on the coracoid

process led to its fracture. More powerful force

seems to be involved in the same mechanism of

acromion fracture combined with type III AC

joint separation, which is one kind of double

disruption of SSSC injury.

Ogawa et al.5) in an excellent study of cases

involving fractures of the acromion and of the

lateral scapular spine, included several cases of

triple disruption of the SSSC. That study

reported that acromion fractures and extremely

lateral part of scapular spine fractures were

frequently associated with several related

injuries, including coracoid fractures and/or

acromioclavicular joint separation. However,

that study did not specify, for each repaired

element of the SSSC, either the treatment

methods used or the clinical results obtained.

Lecoq et al.6) reported a case similar to the cur-

rent one. That patient had a displaced fracture

of the coracoid process and of the acromion,

and an undisplaced fracture of the clavicle. Of

those injuries, only the coracoid process was

treated, using open reduction and stabilization.

At their final follow-up, the coracohumeral

distance had been restored, but the acromio-

humeral distance in the sagittal plane had

decreased. Based on this outcome, Lecoq et al.6)

recommended open reduction of displaced frac-

tures around the rotator cuff to prevent

impingement between the rotator cuff and the

coracoid process or the acromion. Kuhn et al.7)

likewise recommended that an acromial frac-

ture that was reducing the subacromial space

should be treated with early surgical interven-

tion. That study, which was relevant to the

current case, stressed that nonsurgical treat-

ment would result in significantly limited and

painful shoulder motion. Additionally, several

authors, in studies limited to double disrup-

tions of the SSSC, have reported cases of cora-

coid process fracture or acromion fracture asso-

ciated with AC joint separation,8,9) or of con-

comitant coracoid process fracture without AC

joint separation.10) Those authors emphasized

the importance of stabilizing all the disrupted

elements of the SSSC, an approach which was

relevant to the current case.

The authors encountered a patient with a

very rare triple disruption of the SSSC, which

involved a coracoid process fracture, an

acromion process fracture, and an AC joint

separation. The authors treated that patient

successfully. We recommend that, in similar

cases, all three disrupted components of the

SSSC be treated surgically, in order to achieve

stabilization of the shoulder girdle and in order

to restore the suspensory function and the nor-

mal subacromial and coracohumeral distances. 
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상부 견갑 현수 복합체(Superior shoulder suspensory complex)의 3중 붕괴는 몇몇 저자들에

의해서만 보고된 극히 드문 손상이다. 저자들은 오구돌기, 견갑극 골절 및 견봉-쇄골 관절의 탈구

가 동반된 상부 견갑 현수 복합체의 3중 붕괴 환자를 경험하 기에 보고하고자 한다. 본 환자의

경우 견봉-상완 및 오구-상완 간격을 유지하기 위하여 관혈적 정복 및 내고정을 시행하여 상부 견

갑 현수 복합체의 3중 붕괴 모두를 해부학적으로 복원하여 치료하 다. 술 후 6개월에 증상 없이

관절운동범위를 모두 회복하 다. 최종 추시인 5년에는 상부 견갑 현수 복합체의 기능이 완전히

회복된 것을 확인할 수 있었으며, 환자는 수술 결과에 하여 크게 만족하 다.
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