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Background
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• Hook Plates are widely accepted modality in treatment of 
DDCF, albeit associated with postoperative complications 
that necessitate re-operation for removal of hardware. 

• However, reconstruction techniques with coracoclavicular 
ligament is a successful alternative that avoids hardware 
removal. 

• We performed a review to compare clinical outcomes and 
complications of both HP vs CCLR in DDCF



Methodology
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• Registration & Guidelines:
– Prospectively registered on PROSPERO (CRD42021237246)
– Conducted in accordance with PRISMA guidelines

• Literature Search:
– Databases: MEDLINE, Embase, PubMed
– Search performed in August 2024

• Inclusion Criteria:
– Only comparative studies of patients with displaced distal third clavicle 
fractures undergoing HP or CCLR were included.

• Quality Appraisal:
– Methodological quality assessed using the NOS and ROB2 tools

• Meta-analysis:
    – Performed on outcomes reported in three or more studies



Search Strategy
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Results
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Total Studies Included

• 10 studies included (9 Level IV; 1 Level II)

• Total Patients: HP 221 vs CCLR 205

Patient demographics (HP vs CCLR):

• Male %: 57.5% vs 66.3%

• Average follow up: 38 months (5 months - 6 years)

• All studies (n=10) included patients with Neer II fractures

• N=3 further studies included patients with Neer V fractures

• N=1 further study included patients with Neer I fractures



Results: Main Outcomes
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Element HP CCLR P Value
Union 

(average, %) 98.5% 92.4% 0.08

Postop CMS 
Score (range) 84 - 97 89 - 97 0.01

Postop VAS
Score (range) 0.5 - 1.6 0.38 - 1.2 0.03

Postop ASES 
Score (range) 83.9 - 89.9 89.9 - 93 0.0009

Operative Time 
(range, min) 49 - 63 52 - 108 0.33

Post-op 
Complications 
(average, %)

26.7% 6.3% <0.0001

Re-operation 
(average, %) 34.8% 3.9% 0.00001

HP provided a statistically 

significant improvement in 
postoperative CMS and ASES 

scores, whilst CCLR provided a 
statistically significant improvement 
in postoperative VAS scores and an 

overall lower complications profile



Results: Complications and Re-Operations
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Complication HP CCLR

Implant-related discomfort 16.7% -

Soft-tissue related 4.9% 3.4%

Peri-prosthetic Fractures 2.7% -

Symptomatic non-union - 1.3%

Failure of fixation - 0.5%

Infection 1.95% 1.35%

Reason for re-operation HP CCLR

Hardware removal 
(symptomatic) 29.4% -

Infection - 1.95%



Conclusion
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• DDCF have high union rate with both HP and CCLR. 

• However, incidence of postoperative complications and 
subsequently re-operation for removal of hardware was 
significantly higher with hook plates. 

• When discussing treatment options with patients, it is 
important to highlight complication profile when using 
HP.



References

10

1. Postacchini F, Gumina S, De Santis P, Albo F. Epidemiology of clavicle fractures. J Shoulder Elbow 
Surg. 2002 Sep;11(5):452–6. 

2. Thurston D, Jordan RW, Thangarajah T, Haque A, Woodmass J, D’Alessandro P, et al. Are displaced 
distal clavicle fractures associated with inferior clinical outcomes following nonoperative 
management? A systematic review. J Shoulder Elbow Surg. 2024 Aug 1;33(8):1847–57. 

3. ElMaraghy AW, Devereaux MW, Ravichandiran K, Agur AM. Subacromial morphometric assessment 
of the clavicle hook plate. Injury. 2010 Jun;41(6):613–9. 

4. Hsu KH, Tzeng YH, Chang MC, Chiang CC. Comparing the coracoclavicular loop technique with a 
hook plate for the treatment of distal clavicle fractures. J Shoulder Elbow Surg. 2018 Feb;27(2):224–
30. 

5. Malik SS, Tahir M, Remtulla M, Malik S, Jordan RW. A systematic review and meta-analysis 
comparing the use of hook plates and superior plates in the treatment of displaced distal clavicle 
fractures. Arch Orthop Trauma Surg. 2023 Jan 1;143(1):329–52. 

6. Malik SS, Malik S, Tahir M, Jordan RW, Laprus H, D’Alessandro P. Open coraco-clavicular ligament 
reconstruction (CCLR) in treatment of displaced distal clavicle fractures has low complication rate and 
excellent union rate: a systematic review. Arch Orthop Trauma Surg. 2022 Feb 18;143(3):1459–77. 


