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Introduction

We present a case of a young adolescent with an ACJ pseudo 
dislocation, and propose a novel method of surgical fixation for 
such injuries.

Lateral/acromial end clavicle fractures are rare injuries in the 
pediatric population, and only account for 10–20% of all 
clavicular fractures [1, 2]. They have been classified by Dameron 
a n d  R o c k w o o d  i n  a  c o m p a r a b l e  m a n n e r  t o  a d u l t 
acromioclavicular joint (ACJ) injuries, based on the position of 
the lateral clavicle and injury to the periosteal tube [2, 3]. In type 
III–VI injuries, the mechanism of injury is likened to a “banana-
peeling” phenomenon [4]. There is epiphyseal-metaphyseal 
separation of the distal end of the clavicle, creating a “pseudo-
dislocation” at the ACJ [5].
Due to the excellent remodelling potential in skeletally immature 
patients, it is widely accepted that non- or minimally displaced 

fractures can be managed conservatively [1, 2]. However, there is 
no clear guidance on the surgical management of more displaced 
fractures, such as these ACJ “pseudo dislocations.” Literature is 
limited to a number of case series and reports.
However, consensus appears to be that in paediatric patients 
nearing skeletal maturity, when significant clinical deformity is 
present, reduction and fixation of the fracture are recommended 
[1, 2, 6]. There is reduced remodelling potential in this 
population.
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Introduction: Lateral end clavicle fractures are rare injuries in pediatric and adolescent population. Most of these injuries can be managed 
conservatively. However, in patients with acromioclavicular joint (ACJ) “pseudo-dislocations” associated with significant clinical deformity, 
some patients will benefit from operative intervention.
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Case Report: Our reported case is a young adolescent with a Type IV Dameron and Rockwood distal clavicle fracture and ACJ pseudo-
dislocation, who underwent surgical fixation for this injury. We propose a novel technique of fixation with a suture anchor and endo button with 
temporary K wire stabilization. These are rare injuries and there are no standardized techniques for reconstruction and fixation. Stabilization 
with a suture anchor can provide a minimally invasive method of fixation for such injuries without the traditional plating and can lead to excellent 
final outcomes.
Conclusion: ACJ pseudo-dislocations are rare injuries. There is limited evidence in guiding the management of such injuries. Our proposed 
technique of fixation with suture anchor, endo button and temporary stabilisation with K-wire can provide promising results.
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Learning Point of the Article:
Acromioclavicular joint pseudo-dislocation with lateral end clavicle fracture is a rare injury and can be treated well with our described 
technique. 
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The operation was performed a day after admission. The 
patient was given general anaesthetic and was placed in beach 
chair position. Posterior displacement of the proximal fracture 
fragment was marked out. After prepping and draping, a skin 
incision over the distal end of the clavicle. Careful soft-tissue 
dissection was carried out to protect neurovascular structures 
and protect deltotrapezial fascia for later repair. The posteriorly 

displaced medial fragment (Fig. 3) was then identified, having 
buttonholed through the trapezius. As expected, there was no 
superior periosteal sleeve in a child of this age but, the inferior 
periosteal sleeve of the clavicle was still attached to the 
coracoclavicular (CC) joints (Fig. 4). There was also an 
epiphyseal fragment of the lateral end of the clavicle still in 
continuity with the ACJ, with the maintained alignment of ACJ.

A 14-year-old girl presented to our emergency department 
following a direct fall onto her left shoulder sustained riding a 
pushbike. This was an isolated, closed and neurovascularly 
intact injury. The skin was not threatened. The child presented 
with swelling and pain around the left shoulder. There was a 
clear deformity of the clavicle and palpable posterior 
displacement of the medial fragment. The patient suffered from 
asthma and no other significant medical co-morbidities and did 
not take any regular medications. This was her non-dominant 
hand. Radiographs and a CT scan demonstrated a Dameron 
and Rockwood Type IV [3] lateral clavicular physeal injury 
with posterosuperior translation of the metaphyseal fragment 
(Fig. 1, 2). This is associated with an ACJ pseudo subluxation. 
After clinical review of the patient and a discussion with the 
parents about risks and benefits of surgery, the decision was 
made to proceed with surgical management with informed 
consent from the child’s parents. These factors which guided us 
towards specific management were grade of injury, degree of 
posterior displacement of the proximal fracture fragment and 
patient’s age. A 14-years-old girl has a lack of superior periosteal 
cover and limited remodelling potential and hence, she was a 
candidate for surgical intervention.

Case Report

We elected to use the Acumed (acumed�) clavicle plating 
system for fixation. Due to the patient’s age our plan was to use 
the Acu-Sinch� anchor alone, rather than through the plate as 
per normally recommended in adults. Prior to reducing the 
fracture, the coracoid process was exposed. The Acu-Sinch drill 
was used to drill the near cortex only of the coracoid. One Acu-
Sinch anchor was inserted into this drill hole using the Acu-
Sinch Driver, to a depth where it was almost flush, under direct 
visualisation. The sutures were released and the free ends were 
identified and protected anteriorly. The proximal fragment was 
then released enough to allow fracture reduction. The 
reduction was held with 2 × 1.6 mm K wires, directed across the 
ACJ (Fig. 5). The area in the clavicle directly superior to the 
suture ends was identified. A 2.8 mm drill was used to drill 
through both cortices of the clavicle at this point, creating a tract 
for the suture ends to be passed through. A suture retriever was 
used to pull both suture strands superiorly from the anchor 
through the hole in the clavicle. The suture ends are designed to 
be passed through a suture retainer, which normally sits in the 
clavicle plate (Fig. 6). We, therefore, decided not to use the 
retainer as when used alone, it would sit prominently on the 
superior clavicle and risk causing a stress fracture. Instead, the 
sutures were tied through and over a 5mm Smith and Nephew 

TMEndobutton , ensuring adequate tension and reduction of the 
fracture site and ACJ. The deltotrapezial fascial flaps were then 
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Figure 1: Type IV lateral clavicular physeal injury. Figure 2: CT scan showing postero-superior displacement of medial 
fragment.

Figure 3: Posteriorly displaced medial fragment.
Figure 4: Periosteal sleeve identified (please see 
arrow).

Figure 5: Reduction held with K-wires. Figure 6: Suture strands pulled superiorly.



Post-op rehab
At 2 weeks, plain radiographs showed a well reduced fracture 
and anatomical ACJ alignment (Fig. 7). In the first 6 weeks 
following surgery, the patient was allowed only to mobilise the 
elbow and wrist. At 6 weeks, the K wires were removed and the 
patient started rehabilitation, allowing full range of movement 
as able. At 3 months follow-up, she had a pain free full range of 
movement, with radiographs showing a well reduced ACJ (Fig. 
8). At 5 months, the patient reported no functional limitations 
and had returned to sporting activities.

Discussion

closed with 2-vicryl to supplement and reinforce the fixation. 
The arm was placed into a polysling.

Conclusion

There is ongoing controversy surrounding the management of 
these uncommon injuries as there is little existing literature. 
Due to the remodelling potential of children, distal clavicle 
fractures are often managed conservatively with successful 
outcomes [2, 5]. However, there is some consensus in the 
literature that there are cases in which operative management of 
these injuries should be considered, particularly Dameron and 
Rockwood type IV–VI distal clavicle fractures [4, 6, 9, 10]. In 
patients nearing skeletal maturity, there is limited remodelling 

potential and these fractures if not managed surgically, can lead 
to residual deformity of malunion, as reported previously in the 
literature. Various methods of fixation have been used in the 
literature including open tension band repair using absorbable 
sutures [9], temporary Kirschner wire fixation and suture repair 
of periosteum with [6] or without cerclage fixation around the 
coracoid process [5, 6, 8, 9, 11, 12], and coracoid transposition 
[4]. Reported complications of surgery include K wire 
migration requiring early removal/revision fixation [5], 
discomfort, scar dissatisfaction and skin/soft tissue irritation by 
K wire [8]. However, all patients in these studies treated 
operatively healed fully and did not have long term clinical 
deformities or functional deficit.

There is a paucity of evidence to guide decision making in 
paediatric distal clavicle fractures as they are rare injuries. There 
is a role for operative management in patients with distal clavicle 
fractures and associated ACJ pseudo-dislocations. We would 
recommend using a suture anchor and temporary K wires as an 
effective method of fixation in adolescents, allowing K wire 
removal at 6 weeks and return to sporting activity by 5 months.

The authors propose a novel technique of fixation with suture 
anchors in adolescents following either a displaced distal 
clavicle fracture or an ACJ injury. This technique involves 
suture anchor insertion into the coracoid and stabilisation of 

TMthe clavicle with sutures tied over an Endobutton . Given the 
age of our patient and associated superior periosteal sleeve 
deficiency, a suture repair of tissues or isolated K wire fixation 
would not have been sufficient to maintain integrity and 
stability of the ACJ long-term; we, therefore, supplemented the 
repair with CC suture stabilisation. A suture anchor was used in 
the coracoid as opposed to cerclage fixation to avoid the risk of 
neurovascular injury, and there is no need for metalwork 
removal under anaesthetic in the future.

In skeletally immature patients, bone is more prone to injury 
t h a n  l i g a m e n t o u s  s t r u c t u r e s  [ 7 ] .  I n  p a e d i a t r i c 
acromioclavicular injuries, lateral physeal disruption occurs 
instead of CC ligament rupture. The CC ligaments remain 
attached to the periosteal sleeve while the clavicle displaces, 
creating a “banana-peeling” phenomenon [4]. These are rare 
injuries as demonstrated by Kubiak and Slongo [8]. They 
performed a retrospective review of all paediatric clavicle 
fractures (939 patients) presenting over 20 years to a paediatric 
teaching hospital. Only 15 patients required operative 
intervention over this time (1.6%), and only five of these were 
for lateral clavicle fractures (0.5%) [8]. In our case, given the 
patient’s age the physis had partially closed, creating a partial 
intra-articular fracture rather than true lateral physeal 
separation, an even rarer phenomenon.
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Figure 8: Three months follow-up X-ray, showing reduced acromioclavicular joint.Figure 7: Post-op, follow-up X-ray.
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Clinical Message

Our proposed technique of fixation and stabilisation of distal 
clavicle fracture with ACJ “pseudo-dislocations” using suture 
anchor and endo button can provide good functional out-
come in young, adolescent patients.
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