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A B S T R A C T 

 

Introduction 

 

Distal clavicle osteolysis (DCO) is an uncommon but frequently limiting 

condition, especially for young, active athletes. DCO can be either 

traumatic or atraumatic and is believed to result from subchondral 

microfractures and subsequent attempts at repair [1, 2]. Typical 

management of DCO initially involves nonoperative options, such as 

physical therapy, activity modification, anti-inflammatory drugs, and 

intra-articular steroid injection. Surgical treatment is considered if 

nonoperative options are inadequate for long term pain management. 

The most surgical treatment for DCO is distal clavicle resection, 

performed either open or arthroscopic. 

 

Superior and inferior acromioclavicular (AC) ligaments provide 

horizontal stability in the sagittal plane, whereas the coracoclavicular 

ligaments provide vertical stability of the AC joint. Renfree et al. 

demonstrated that resection of more than 7.6 mm of the distal clavicle in 

men and 5.2 mm in women might violate the superior AC ligament [3]. 

Horizontal stability can potentially be compromised with either 

pathologic or iatrogenic absence of the distal clavicle. Roedl et al. 

described magnetic resonance imaging (MRI) findings of 28 patients 

with DCO. A mean of 2.6 mm interval widening of the AC joint was 

noted on follow up images [4]. While horizontal instability after surgical 

resection of the distal clavicle has been previously reported, we are not 

aware of studies describing AC instability as a result of DCO [5]. We 

report a patient with traumatic DCO with a remarkable widening of the 

AC joint and subsequent horizontal instability of the AC joint that was 

successfully treated with distal clavicle resection and acromioclavicular 

ligament reconstruction.  

 

Case Report 

  

The patient is a 21-year-old female lacrosse player who experienced a 

posterior player to player hit on her right dominant shoulder while the 

arm was in a flexed position during a National Collegiate Athletic 

Association (NCAA) Division 1 women’s lacrosse game. The pain was 

localized over the AC joint and was worse with overhead and cross-body 

activities. Physical examination revealed tenderness over the AC joint, 

discomfort with cross-body adduction, and pain with O’Brien test. The 

range of motion was limited by pain to 120○ of flexion and 120○ of 

Case Report: A 21-year-old female college athlete presented with continually worsening distal clavicle 

osteolysis. After conservative management and significant activity modification failed to resolve pain, 

surgical management was considered. Instability in the sagittal plane was believed to contribute to her 

persistent pain. Surgical management included acromioclavicular (AC) ligament reconstruction, in addition 

to the standard distal clavicle excision. 

Conclusion: Horizontal instability in the AC joint may contribute to the failure of conservative treatment 

in patients with distal clavicle osteolysis. If surgical management is considered, AC ligament reconstruction, 

in addition to the standard distal clavicle excision, may provide additional benefit in functional outcomes.  
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abduction. Initial radiographs were negative for significant abnormality 

(Figure 1), and a diagnosis of AC joint sprain was made. The patient was 

treated with ice and physical therapy, in addition to a supportive brace 

while playing lacrosse. She continued competing for an additional 

month, until the conclusion of her season. Following the conclusion of 

the competitive season, she took a full month off from any activity; the 

pain was better but still occasionally present.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Radiographs after the initial trauma were unremarkable.  

 

Three months after the initial injury, in preparation for the following 

season, the patient resumed lifting and running training and began 

experiencing worsening pain with activity and at rest. MRI showed bone 

marrow edema denoting erosive changes along the distal clavicle related 

to post-traumatic osteolysis (Figure 2). Weightlifting activity was 

minimally modified, and two steroid injections were provided 3 months 

apart to get her through the season. The injections improved her pain 

only partially and temporarily. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 2: A & B) T2 coronal MRI cuts 3 months after initial injury 

showing hyperintense signal denoting erosive changes and distal clavicle 

osteolysis. 

 

One year after the initial injury, her pain was persistent with similar 

physical examination findings. Radiographs showed progressive 

osteolysis (Figure 3). Following the completion of her senior lacrosse 

season, the patient significantly modified activity, which included no 

running, lifting, or shoulder weight bearing exercises for three months. 

Activity modification provided little to no pain relief. Radiographs 18 

months after the initial injury revealed further widening of the AC joint 

measuring 19 mm (Figure 4). At that time, the decision was made to 

proceed with surgical treatment. Horizontal AC instability in the sagittal 

plane was believed to contribute to her persistent symptoms, so both the 

bony pathology and the joint stability were addressed.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Radiograph 1 year after initial injury showing progressive 

osteolysis and tapering of the distal clavicle. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Radiograph 18 months after initial injury showing progressive 

osteolysis and tapering of the distal clavicle. Note the wide gap of the 

AC joint compared to preoperative radiograph which was measured to 

be 19 mm. 

 

Surgical Technique 

 

After adequate general anesthesia, the patient was placed in the beach-

chair position. The right shoulder was prepped and draped. A superior 

approach was utilized to dissect down to the clavicle. Remarkable 

horizontal instability was noted on examination intraoperatively. The 

distal end of the clavicle was debrided and reamed down the clavicular 

shaft to stimulate biologic healing. A 5 mm reamer was drilled from 

anterior to posterior in the metaphyseal region over a guide pin. On the 

acromial end, two blind-ended tunnels were made. A semitendinosus 

allograft was passed through the clavicular tunnel; then the two ends 

were passed through the acromial tunnels and fixed using the docking 

technique as described by Kibler et al. [6]. Good horizontal stability was 

achieved. The patient was kept in a sling for 4 weeks while maintaining 

a passive range of motion. Active assisted and strengthening exercises 

were gradually started after 6 weeks.  
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The patient’s symptoms progressively improved during the first few 

months after surgery. At 6 months post-operation, she had no pain at rest 

and mild pain with running and physical activities. She continued to 

improve afterwards, and at 12 months post-operation, she had minimal 

discomfort only with certain activities. Her range of motion was full in 

all planes. The AC joint was stable in the anteroposterior direction on 

examination. American Shoulder and Elbow Surgeons (ASES) 

Standardized Shoulder Assessment, Simple Shoulder Test (SST), and 

Single Assessment Numeric Evaluation (SANE) were completed pre-

operatively, as well as 6 months and 12 months post-operatively, and 

showed gradual progressive improvement in all scores (Table 1).  

 

Table 1: Preoperative and postoperative functional parameters. 

 Preoperative 6 months 12 months 

ASES 57 78 85 

SST 83% 92% 100% 

SANE 50% 75% 95% 

 

Discussion 

 

Distal clavicle osteolysis is an uncommon shoulder pathology that is 

most commonly reported in male weightlifters [7]. The patient described 

in this report is a female lacrosse player with a greater amount of distal 

clavicle recession, leading to a significantly wider area of osteolysis 

compared to previous comparable reports. This patient’s case is unique 

for two reasons: 1) the extent to which her distal clavicle receded, and 2) 

her persistent and unchanged pain frequency and intensity following a 

prolonged period of nonoperative management. 

 

In a series of 28 patients with DCO who underwent MRIs at least 2 years 

apart, the mean AC joint width increased from 2.4 mm to 5 mm (2.6 mm 

interval widening) [4]. The authors noted that a healthy AC joint is 

considered to have a width of less than 6 mm [4]. In the patient described 

in this report, the AC joint width increased from 5.4 mm to 19 mm over 

a period of 18 months. The remarkable interval widening, and her 

unresolved pain led us to believe that instability in the sagittal plane was 

the source of her pain. This instability was addressed with AC ligament 

reconstruction. While this study only discusses one patient, her 

significant pain resolution strongly suggests that DCO patients failing to 

improve with conservative treatment may have horizontal AC joint 

instability and can potentially benefit from AC ligament reconstruction.  

 

AC ligament reconstruction procedures are traditionally only used in 

surgical treatment of high-grade AC joint separations (grades III-VI), as 

outlined by the Rockwood classification [8]. Apart from high-grade 

traumatic AC joint separations, instability in the AC joint resulting from 

excessive anterior-posterior motion has been theorized as a potential 

source of shoulder pain [9]. Blazar et al. demonstrated that the amount 

of anterior-posterior movement after surgical resection of the distal 

clavicle directly correlated with the amount of postoperative pain [5]. 

 

While the significantly increased AC joint space in this patient, led to 

the proposed excessive joint instability and pain, AC joint stability is 

seldom addressed during distal clavicle excision. AC joint instability in 

the anterior-posterior direction in patients with DCO should be 

considered, particularly if bone resorption exceeds 5 mm. If AC joint 

instability is present, this could be a potential source of long-term pain. 

Additionally, AC joint instability after distal clavicle resection can be 

expected. Persistent pain after distal clavicle resection for DCO 

secondary to horizontal AC instability may warrant consideration 

amongst shoulder specialists of adding AC joint reconstruction to 

standard treatment. Evaluation of AC joint stability in the setting of DCO 

should be investigated further in future studies. 
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