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RESEARCH SUMMARY

In-vitro testing of orthopaedic devices and assessment of novel surgical techniques. Precision tracking of the shoulder joint for rehabilitation
and the comprehensive assessment of clinical intervention.

PROJECT LIST

Inlay and onlay glenoid implantation techniques in total shoulder arthroplasty.
e Aim: Compare the loosening of inlay and onlay glenoid implant techniques in total shoulder arthroplasty.
e Background: The most common long-term complication of total shoulder arthroplasty is glenoid loosening. A major cause of loosening is due to the
‘rocking-horse’ mechanism, which can result in opposite edge lift-off.

o Hypothesis: preserving a peripheral ring of cortical bone when implanting the glenoid with inlay technique provides greater stability during the
rocking-horse motion.

o Expected Outcome: The inlay implantation technique will improve stability during the rocking-horse motion. This represents a first step in

translating the implantation into clinical practise. Decreased glenoid loosening increases longevity of the implant thereby reducing the rate of
revision surgery and cost for the management of this condition.

Precision tracking of the shoulder joint using ultrasound tomography.

¢ Aim: Quantify the accuracy of ultrasound tomography in determining humerus and scapular positions.

o Background: Assessing shoulder function under dynamic conditions is important for surgery planning, rehabilitation, and prosthesis design.
Dynamic in vivo imaging provides valuable information to assess joint function under dynamic conditions and select optimal treatment strategies.
However, existing state-of-the-art motion joint tracking techniques present limitations & challenges for implementation into clinical assessment.

o Hypothesis: ultrasound tomography will track the humerus and scapula bones within one millimetre and one degree rotation.

o Expected Outcome: The study will determine the number and location of ultrasound probes to accurately track the humerus and scapula positions.
A ultrasound tomographic tracking technique will recontextualise existing ultrasound technology to deliver cheaper, accurate, non-ionising radiation,

and marker-less assessment of joint that will enhance routine clinical assessment, post-operative rehabilitation, and experimental shoulder
biomechanics

Inlay and onlay-Grammont humeral stem failure in reverse shoulder arthroplasty
e Aim: Compare the strength and failure of the implant-bone construct of inlay and onlay Grammont-style humeral stem using micro-CT
e Background: The Grammont-style reverse shoulder arthroplasty (RSA) is a treatment that covers a variety of indications including revision shoulder
arthroplasty, proximal humeral fractures, and pathologies associated with rotator cuff deficiency. Grammont-style RSA systems typically use an

inlay humeral tray which establishes bony contact, but the additional removal of metaphyseal bone may compromise the strength of the implant-
bone construct.

o Hypothesis: by preserving bone in the onlay-Grammont humeral stem there is greater strength of implant-bone construct.

o Expected Outcome: the onlay-Grammont humeral stem will have increased strength, a first step in translating the technique into clinical practise to
reduce implant failure.
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