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A B S T R A C T   

Introduction and importance: Acromioclavicular (AC) joint dislocation Rockwood type IV is a rare condition 
characterized by the posterior displacement of the distal clavicle and soft tissue damage. The rate of soft tissue 
healing markedly decreases as time from injury increases. In this case report, we had a very late presenting 
neglected AC joint dislocation Rockwood type IV successfully treated by AC and coracoclavicular (CC) 
reconstruction. 
Case presentation: A 24-year-old female presented with pain around her right shoulder since a motorcycle acci-
dent four years prior to current presentation. She was diagnosed with a posterior AC joint dislocation and 
suggested undergoing surgery, but she refused and chose to seek an alternative treatment. The patient felt pain 
chronically and could not elevate her shoulder, and she decided to come to our hospital. We performed a physical 
and radiograph examination that showed an AC joint dislocation Rockwood type IV. The management, suggested 
to the patient, was AC and CC soft tissue reconstruction. 
Clinical discussion: The advantages of using this procedure were to restore effective anatomy and avoid bone-to- 
bone contact between the clavicle and acromion. The disadvantages were increased cost and needed to be 
evaluated for long-term results. We considered the idea of maintaining AC joint reduction by biologic soft tissue 
healing of the graft and augmentation fixation to replace the CC ligaments. We could not rely on biological soft 
tissues healing themselves due to the chronicity. 
Conclusion: AC and CC reconstruction can be an option of treatment in neglected AC joint dislocation Rockwood 
type IV with excellent clinical and radiographic results.   

1. Introduction 

Acromioclavicular joint dislocation Rockwood type IV is rare and 
characterized by the posterior displacement of the distal clavicle with 
extreme deformity [1–4]. The incidence of acromioclavicular joint 
dislocation is only 1.8–2 cases per 10.000 inhabitants per year and 5–8.5 
times more common in men than in women [5–8]. It is usually caused by 
direct trauma. It most likely occurs from direct force applied to the 
lateral end of the clavicle as in fall onto the anterolateral aspect of the 
shoulder [1,2]. These injuries can result in dislocation or disruption of 
the acromioclavicular (AC) joint and complete tears of the AC and cor-
acoclavicular (CC) ligament. In particular, Rockwood type IV injuries 
result from a complete disruption of the periosteal tube with the pos-
terior and superior translation of the metaphysis [1]. 

The definition of neglected dislocation is not getting treatment at all 
or getting treatment that is not appropriate by nonmedical personnel. It 
can be more severe deformity or extreme displacement and soft tissue 
damage. AC and CC ligaments healing markedly decrease as time from 
injury increases [9]. Therefore, neglected AC joint dislocation is chal-
lenging to treat [10]. 

Neglected AC joint dislocation Rockwood type IV will interfere with 
daily activity. Therefore, comprehensive treatment is needed. It should 
be considered for operative treatment due to deformity and severe soft 
tissue damage [1,6]. It included open techniques until the most recent 
arthroscopic advances for soft tissue reconstruction [10]. AC and CC 
reconstruction procedures are one of the options and have been shown 
to have good clinical and radiographic outcomes [11]. In our case, we 
presented neglected AC joint dislocation Rockwood type IV very late, 
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which was successfully treated by AC and CC reconstruction procedures. 
Written informed consent was obtained from the patient for publishing 
this paper. This case report has been reported in line with the SCARE 
2020 criteria [12]. 

2. Case presentation 

A 24-year-old female presented to the hospital outpatient depart-
ment with pain around her right shoulder spread to her back and right 
neck. It is accompanied by a lump behind the upper right shoulder. Four 
years before admission, she had a motorcycle accident with her body 
weight resting on the right shoulder. She was taken to the hospital after 
the accident, and the doctor had diagnosed her with a posterior AC joint 
dislocation. The doctor had suggested undergoing surgery, but she 
refused and chose to seek an alternative treatment. After four years, the 
patient felt pain chronically and could not elevate her shoulder, and she 
decided to come to our hospital for surgery. 

On examination, there was a marked deformity on the right back. 
The right shoulder range of motion was limited due to pain and resis-
tance. The neurovascular examination was normal. Radiograph exami-
nation (scapular Y view) showed a disruption of the AC joint with the 
posterior clavicle dislocation (Fig. 1). The patient was diagnosed with 
neglected AC joint dislocation Rockwood type IV and was advised to 
receive further treatment with AC and CC reconstruction procedures 
followed by physical therapy. 

2.1. Surgical technique 

The guarantor author did the surgical procedure. The beach chair 
was used for AC and CC reconstruction surgery to ensure optimal 
reduction. The ipsilateral knee was prepared for hamstring autograft 
harvest, and a tourniquet was placed on the proximal thigh. A skin 
incision was created over the pes anserine, and the soft tissue was 
dissected to the level of the sartorius fascia. Performed a reverse L- 
fashioned release subperiosteally. The gracilis and semitendinosus ten-
dons were visualized and bluntly dissected. The tendons and graft were 
released from distal muscle-tendon junctions using a tendon stripper. 
Pre-tensioning was applied on a traction device with clamps. The 

proximal ends of the graft were whip-stitched with no. 2 polyester suture 
(Ethibond, Ethicon Inc., Somerville, NJ, USA). The length and diameter 
for both grafts were approximately 240–290 mm and 4,5–5,5 mm. 

For the AC and CC joint management, an incision was made 
approximately 4–5 cm on the superior surface of the clavicle closer to its 
anterior border extending laterally 1 cm beyond the AC joint and 
completed the exposure of the clavicle, AC, and CC joint from any soft 
tissues that are preventing reduction. Soft tissue is cleaned from the 
clavicle's anterior, lateral, and posterior borders for better mobilization 
of the clavicle to help in graft passage and AC joint reduction. Made a 
distal resection of the lateral 5 mm of the clavicle. A trial reduction was 
performed by pushing up on the elbow to elevate the scapulohumeral 
complex and pushing down the clavicle using a blunt and wide-ended 
device like a tunnel dilator positioned medial to the lateral end holes. 
After successful AC joint reduction, temporary fixation was performed 
using a Kirschner (K) wire. 

Prepared the graft sling passage. The undersurface of the coracoid 
process was exposed, and a roughened surface was created. The no. 5 
polyester suture (Ethibond, Ethicon Inc., Somerville, NJ, USA) was 
passed under the coracoid process from the medial side close to the 
bone. At the same time, the graft was looped around the base of the 
coracoid process. Thus, the suture loop is placed under the coracoid 
process. Then, the semitendinosus-gracilis autograft was pulled under 
the coracoid process. For the graft passage fixation using a no. 2 poly-
dioxanone (PDS) suture as shuttle relay, the graft is crossed, and the 
medial end was pulled through the lateral tunnel and vice versa. The 
length of the graft, passing the most lateral tunnel (trapezoid tunnel). 

An ultra-high-molecular-weight polyethylene suture (Ultrabraid no. 
5, Andover, MA, USA) and Endobutton (Changzhou Kanghui Medical 
Innovation Co., Ltd) were used to provide fixation augmentation and to 
avoid tissue cut-through. The Endobutton should be firmly positioned on 
the clavicle using forceps during knot-tying to maintain reduction. The 
graft was stitched upon itself using a UHMWPE suture, after both graft 
end limbs were tied to create a square knot (Fig. 2). Good closure was 

Fig. 1. Preoperative initial radiograph of the patient showed a disruption of AC 
joint with posterior dislocation of the clavicle. 

Fig. 2. The graft was stitched upon itself using a UHMWPE suture, after both 
graft end limbs were tied to create a square knot. 
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done for the deltotrapezial fascia to achieve additional stability. These 
procedures reconstruct the AC and CC ligaments and provide AC joint 
reduction. 

2.2. Outcome and follow-up 

On 1-day postoperative follow-up, the patient was pain-free, and the 
radiograph showed an AC and CC correction and fixation (Fig. 3A). On 
1-month postoperative follow-up (Fig. 3B). On a 6-month follow-up, the 
patient had showed intact fixation in radiograph (Fig. 4) and regained 

Fig. 3. Postoperative radiograph of the patient showed well correction of AC joint dislocation: A) 1-day postoperative follow-up; B) 1-month postoperative follow-up.  

Fig. 4. A 6-month postoperative radiograph showed intact fixation: A) AP view; B) scapular Y view.  
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functional ROM (Fig. 5). There are no complications that have been 
observed. This work has been reported in line with the SCARE 2020 
criteria [12]. 

3. Discussion 

After surgical reconstruction, AC joint dislocation recurrence rates 
range between 20% and 30% or even higher [13]. There are several 
techniques or methods for AC joint dislocation, and an optimal treat-
ment was still debated. Until now, none of the techniques have been 
confirmed as the gold standard [11]. Nonetheless, with neglected AC 
joint dislocation for four years, achieving rigid fixation becomes a 
challenge. 

As reported by Weinstein et al., chronic AC and CC injuries have 
poorer results in healing because the biological capabilities are 
compromised. Therefore, mechanical stabilization alone without bio-
logical augmentation may be insufficient. AC and CC ligaments are the 
primary static AC joint stabilizers. They lose the potential to heal more 
than three weeks after injury [9]. Disruption of these ligaments can 
cause vertical and horizontal instability. The key to AC joint re-
construction's surgical and functional outcome success is an effective 
anatomic restoration [14]. 

To achieve rigid anatomic restoration, it may be necessary to provide 
mechanical stability or biological support depending on the severity of 
the dislocation. Mazzocca et al. described reconstructing the CC (conoid 
and trapezoid) ligaments using a free tendon graft, resulting in a 
construct that displayed almost equal time zero biomechanical condi-
tions compared with the native joint. Naziri et al. reported that the 

added fixation material provided by a UHMWPE suture augmented 
tendon graft for both AC and CC ligament reconstruction increased time 
zero load to failure strength by 356% [15]. 

We decided to do AC and CC reconstruction using a temporary K- 
wire, an autologous tendon graft (gracilis and semitendinosus tendons) 
with a UHMWPE suture augmentation, and Endobutton. These act as a 
cortical augmentation to provide adequate stability, maintain reduction, 
and avoid fracture or tissue cut-through at the clavicle by increasing the 
surface area of pressure distribution [16]. Lee et al. reported a 
comparative biomechanical study. Only the semitendinosus tendon 
survived two loading cycles and concluded that it could be clinically 
used as a strong and stable biologic option [17]. The advantages of these 
procedures were restoring effective alignment between the clavicle and 
acromion, reconstructing the AC and CC ligament, and avoid bone-to- 
bone contact between the clavicle and acromion [11,16]. The disad-
vantages were increased cost and needed to be evaluated for long-term 
results [16]. 

Given these chronic circumstances, we considered maintaining AC 
joint reduction by biologic soft tissue healing of the graft and augmen-
tation fixation to replace the coracoclavicular ligaments. We cannot rely 
on biological soft tissues healing themselves due to chronicity. 

4. Conclusion 

AC and CC reconstruction can be an option of treatment in neglected 
AC joint dislocation Rockwood type IV that can restore effective anat-
omy and avoid bone-to-bone contact, with excellent clinical and radio-
graphic results. 

Fig. 5. The clinical picture of the patient's shoulder ROM: A) forward flexion; B) external rotation in the abduction; C) external rotation in adduction; D) internal 
rotation; a 6-month postoperative follow-up showed regained normal ROM. 
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