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Foreword
It is our pleasure to present the first
annual report for PRULO from Geelong
Orthopaedics. This is the first registry in
the region to capture results of common
sports
and
soft
tissue
shoulder
procedures. Three specialist shoulder
surgeons Professor Richard Page, Mr
Kevin Eng, and Mr Graeme Brown and
their patients contribute to this data,
capturing demographic data, surgical data
and patient reported outcomes.

Trauma Outcomes Registry (VOTOR)
records trauma outcomes. A gap has been
seen in the soft tissue data and we are
beginning to fill this gap to the benefit of
our patients.

Registries are critical in improving patient
outcomes and monitoring safety data.
Registries such as the Barwon Joint
Registry and the Australian Orthopaedic
Association National Joint Replacement
Registry (AOANJRR)
already monitor
joint replacements leading to improved
take up of high performing prosthesis,
improved outcomes, and saving millions of
health dollars in avoidable surgeries and
complications. The Victorian Orthopaedic

We would like to thank all those who
contribute their time and expertise to
making this a success; our administrative
staff, our nurses, EBM Analytics, DePuy
Synthes our 50% sponsor, and most
importantly our patients for whom this
registry is ultimately for.

Mr Kevin Eng

In the future we hope this large data set
will provide opportunities to analyse our
performance, monitor safety and results of
new surgical innovations, and ultimately
better our patient care.

Mr Graeme Brown

Prof Richard Page

Overview and Context
The surgeons from Geelong Orthopaedics participating in the PRULO registry specialise in
joint replacement, sports injuries, upper limb and hand surgery and trauma. Their clinics are
located at the St John of God Specialist Centre and Epworth Hospital, where they primarily
operate. In 2018 they enlisted the help of EBM Analytics, a Sydney-based technology and
consultancy team to establish a clinical outcomes monitoring program. The mission of this
program is to optimise outcomes in patients undergoing orthopaedic treatment for
musculoskeletal disorders through clinical research that is evidence-based in its design and
goals.
The clinical quality registry was first implemented in 2018, then upgraded in 2020. EBM
Analytics are engaged with the registry in a custodianship role since 2020, where they
continue to provide clinical analytics, data management and consulting services.

About the Registry
Our Population
Geelong Orthopaedics has been servicing the population of regional Victoria and surrounds
since 1996, and was the first orthopaedic surgical group established in the region. Geelong
is located on the western edge of Port Phillip on Corio Bay in Victoria and is populated by
people that are older than the state average (40 vs 37) and work predominantly part-time in
the hospital, education, service and retail sectors, with higher rates of volunteer, unpaid and
domestic work than the state average.

Registry Methods
The clinical registry collates and stores patient outcomes collected routinely as part of the
standard clinical pathway for upper limb pathology treatment (Figure 1). Outcomes include
objective joint function, patient reported outcomes (pain, satisfaction, quality of life),
radiological findings, surgical treatment and rates of revision surgery or complications.

Figure 1: Overview of the key components of the PRULO Registry

Recruitment includes all patients presenting with upper limb pathology to Geelong
Orthopaedics via an opt-out model. Patients undergo standard of care consultation for
diagnosis, investigation and treatment, including the collection of demographic data, patient
medical history, radiological findings, pathology, and functional analysis. Patient evaluation is
completed routinely as part of the standard clinical pathway by the surgeons via the
consulting rooms at Geelong Orthopaedics or hospital clinics.
Patients are informed of the registry at the time of their appointment booking through an
opt-out consent process and baseline scores collected via a link in the same email as the
clinic registration form. Patients that do not return the forms prior to their appointment are
asked by practice staff to complete the forms on an iPad in the clinic. The clinical outcomes
of individual patients are monitored at regular intervals after treatment offered by the
consulting surgeon for up to 5 years. Follow up emails are sent to patients at regular
intervals with a link to questionnaires.
The questionnaires collected include the European Quality of Life Five Dimension (EQ-5D)
scores, Oxford shoulder scores (Pain and Instability scores), Quick Disabilities of the Arm,
Shoulder and Hand (QuickDASH), American Shoulder and Elbow Society (ASES) score,
Western Ontario Rotator Cuff (WORC) Score and return to activity questions to enable
evaluation of patient reported outcomes and complete physical assessments as part of the
post- treatment follow up.

Protections and Confidentiality
The PRULO registry was established under the National Statement on Ethical Conduct in
Human Research from the National Health and Medical Research Council (NHMRC) to
maintain patient confidentiality and privacy at all times. An opt-out method of consent is
used, which involves providing information about the registry to eligible participants, and
their participation is presumed unless they decline to participate. Ethics approval for this
registry has been provided by the Human Research and Ethics Committee at Barwon Health
(HREC 19/70), and it is currently listed on the Australian New Zealand Clinical Trials
Registry (ACTRN12619000770167).

Funding and Sponsorship
The PRULO registry is currently jointly funded in a 50-50 split by the surgeons at Geelong
Orthopaedics and Johnson & Johnson Medical Pty Ltd (DePuy Synthes).

About Our Patients
Where do they come from?
PRULO includes patients presenting for surgical review of any shoulder problems, with
subcategories focused on issues affecting the rotator cuff or instability of the glenohumeral
joint. The majority of patients entering into PRULO since its launch have matched the history
of the practice (Figure 2), with the highest rate of presentations from Geelong and other
western Victorian regional towns such as Colac and Warrnambool.
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Figure 2: Distribution of patients presenting for review at Geelong Orthopaedics

What do they need help with?
Patients included in the PRULO registry present with a range of issues affecting the
anatomical structures of the shoulder:
Rotator Cuff - A band of soft tissue connecting muscles controlling the arm and shoulder with
the top of the arm. Pathologies of the rotator cuff include:
●
●
●

Pain and inflammation of the cuff or a tendon connecting a muscle in the arm
Suspected sprain or strain of the cuff
A confirmed tear of the cuff

Glenohumeral instability - Where the head of the humerus is not secure within the shoulder
blade (glenoid fossa), and there is either:
●
●
●

Confirmed instability
Injury to the labrum
Confirmed dislocation

General shoulder complaints, including:
●
●
●

Arthritis of the shoulder
Adhesive capsulitis
Injuries or disruption to the acromioclavicular joint

Patient demographics
Mean Age (years)

% Female

Rotator Cuff

59 (51 - 68)

64.9

Glenohumeral Instability

28 (21 - 43)

26.2

59 (49.3 - 70)

47.5

General

Diagnosis and Treatments
Rotator cuff
●

●

●

Nonoperative management forms the first-line treatment for impingement, tears,
tendinopathy and arthropathy. Nonoperative management includes physical therapy,
analgesia, nonsteroidal anti-inflammatories (NSAIDs), steroid injections or
immobilisation via a cast or splint.
Surgical management includes:
○ Rotator cuff repair via arthroscopy to repair torn tendons
○ Subacromial decompression, which may be performed alongside rotator cuff
repair
○ Arthroplasty, where a total joint replacement is performed
In patients diagnosed with a disorder of the rotator cuff, less than half of patients are
recommended for an operation straight away (45% of cases). A small proportion of
patients (5%) who are referred for non-operative treatments return for surgery within
an average of 71 days.

Glenohumeral instability
●
●

●

Nonoperative management for glenohumeral instability frequently involves specific
physiotherapy programs.
Surgical management includes:
○ Soft tissue repair
○ Combined soft tissue and bone reconstruction
○ Bone grafting or restoration of the surfaces of the shoulder joint
In patients diagnosed with instability of the shoulder, more than half of patients are
recommended for an operation immediately (56% of cases). No patients referred for
non-operative treatment have returned for surgery so far within the PRULO registry.

Registry Quality
Figure 3 summarises the treatment records added to the PRULO registry since the
commencement of data collection in 13-Oct-2020. Completeness of the registry for baseline
data currently ranges from 72-75% and 72-80% for treatment data. Treatments offered
include both operative and non-operative procedures.

Figure 3: Flowchart of patient records added to the PRULO registry

Patient Reported Outcomes
Preoperative Scores
The registry has not matured sufficiently in its first year of operation to accurately report on
post-treatment outcomes. However, the amount of pain and dysfunction patients suffer
appears to vary across different diagnoses, with different distributions of scores as shown
below for each cohort, as well as different median scores for the QuickDASH score:
●
●
●

Rotator Cuff - 43.2 (interquartile range* 31.8 - 54.5)
Glenohumeral Instability - 29.5 (interquartile range 17.6 - 50.6)
Shoulder General - 45.5 (interquartile range 33.0 - 59.1)

*Interquartile range provides an indication of the variation between patients for the calculated score

The questionnaire assesses a variety of activities including work, sports and social activities.
The score ranges from 0 (no disability) to 100 (severe disability). A mean preoperative score
of 35 is typical for patients with upper-extremity musculoskeletal conditions planned for
surgical treatment (Gummesson et al 2003).

Figure 4: Patient-reported outcomes for the cohorts captured in the PRULO registry

Summary
This is the first annual report for the PRULO registry, and the surgeons at Geelong
Orthopaedics in partnership with EBM Analytics and Johnson & Johnson Medical Pty Ltd
(DePuy Synthes) look forward to continue providing detailed reports on the volume and
breakdown of patient-related activity, assessment of the strength of the indications for the
procedures and detailed benchmarking data on key process and outcome measures.
In 2021, the registry captured 806 patients and 880 treatments, with baseline data
completeness of above 72%. Over time, it is expected that the registry will mature to provide
additional information regarding recovery from treatment, as well as the rates of
complications, transition to additional treatments and use of different hardware options for
some surgical procedures.
The PRULO registry aims to actively monitor the flow of patients through Geelong
Orthopaedics in the coming year and continue to evolve the methods to better connect with
patients through their recovery and increase personalised feedback on the information they
have provided.

