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A Systematic Review

The all-inside technique (AIT) is a novel method 

for anterior cruciate ligament reconstruction 

(ACLR). The effectiveness of the AIT as an 

enhanced approach remains uncertain due to 

limited studies documenting its post-operative 

functional outcomes. 

Our systematic review aims to compare the 

clinical outcomes, knee stability and re-rupture 

rates between the two techniques.   

A systematic review was conducted according 

to the PRISMA guidelines of literature from 

three independent databases. Duplicates and 

studies not adhering to our inclusion criteria were 

excluded. Risk-of-bias assessment was conducted 

for all included studies before data extraction.  

A comparison of the post-operative improvement 

of clinical outcome scores, knee stability and re-

rupture rates between the conventional and AIT 

groups was conducted using the RStudio software 

for statistical analysis.   

Of 645 original studies, 86 were included, where 

1434 patients underwent conventional ACLR and 

564 underwent the AIT. There was a significantly 

better post-operative improvement of Lysholm 

knee and Tegner activity scores (TAS; p < 0.05) 

in the AIT group (35.30 [SD 5.19], 2.01 [SD 0.29] 

respectively) compared to the conventional group 

(15.98 [SD 2.36], 1.02 [SD 0.68 respectively]). 

There was no significant difference in post-

operative positive pivot shift tests and graft 

rupture rates in both groups.

There is a statistically significant improvement 

in post-operative functional outcome of the AIT 

group compared to the conventional group based 

on the Lysholm knee score and TAS. There is no 

difference in knee stability and graft rupture rates. 

This shows that the AIT could provide better 

post-operative functional outcome. However, 

there is a notable scarcity of studies concerning 

the AIT, and the available data exhibits significant 

heterogeneity.

The AIT could be a superior technique to 

conventional ACLR.  Future randomized 

controlled study is necessary to compare these 

two techniques.

KNEE / SPORTS ABSTRACTS
Room: Hobson Room 

Moderators: Michael Rosenfeldt

TITLE:

Juling Sia, Lee Kong Chian (School of Medicine, 

Singapore), and Ming Wang (National University 

Hospital, Singapore)

Authors: Jia Ying Lim, Zachary Chu, Noah Lim, Juling 

Sia, and Ming Wang

Topic: ACL all inside

Category: Knee

Comparison of All-Inside Technique and Conventional Technique in Anterior 
Cruciate Ligament Reconstruction: A Systematic Review



55

Presenter: Jia Ying Lim

Time of Presentation: Monday 21st October |  

1:10pm - 1:20pm

Type: Paper

Affiliations: Jia Ying Lim (National University Hospital, 

Singapore), Glen Liau (National University Hospital, 

Singapore), Nooriyah Moochala (Yong Loo Lin School 

of Medicine, Singapore), Dhruv Praveen (Lee Kong 

Introduction 
About 1 in 9 patients undergoing anterior cruciate 
ligament reconstruction (ACLR) experience graft 
rupture. Conflicting isolated results of risk factors 
of graft rupture are often reported. This highlights 
the need for a comprehensive meta-analysis. 
Our study aims to identify and quantify the risk 
factors for graft rupture after a tibial tunneled 

arthroscopic ACLR.  

Methods: 
A systematic review of randomized controlled 
trials (RCT) was conducted according to the 
PRISMA guidelines of literature. Only RCTs with 
a minimal sample size of 50 human subjects 
with ACL graft rupture were included. Risk-of-
bias assessment was conducted before data 
extraction. Statistical analysis and meta-analysis 
with random effects model was performed using 

Review Manager Version 5.4.  

Results: 
Of 110 RCTs, 18 were  included in our study. 
ACLR augmentation (p < 0.001) with both lateral 
extra-articular tenodesis (LET) and anterolateral 
stabilization techniques like anterolateral ligament 
reconstruction and anterolateral structural 

augmentation significantly decreased graft 
rupture. Furthermore, a lower posterior tibial 
slope (PTS) angle of 9.4 ± 2.0 degrees correlated 
with a decreased risk of graft rupture (p < 0.05). 
Graft selection and laterality of donor site did not 
have any significant correlation with graft rupture 

(p > 0.05).  

Discussion: 
ACLR augmentation with LET may reduce 
rotational laxity which functions by acting as a 
secondary stabilizer and deceasing ACL graft 
stress. Smaller PTS angle may decrease tension on 
the ACL, thus reducing the risk of graft rupture. 
The choice of graft and donor sites did not affect 

graft rupture.  

Conclusion: 
A targeted approach to patient monitoring can 
be taken with knowledge of risk factors of graft 
rupture. For example, patients with greater PTS 
angle may be selected for closer monitoring. 
ACLR augmentation can also be performed to 

reduce graft rupture risk.
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Introduction: 

Return to sport is one of the most important 

outcomes after anterior cruciate ligament (ACL) 

reconstruction: A lack of large cohort data has 

resulted in significant variation in the reported 

rates of return to sport. This study aimed to 

present return to sport rates following ACL 

reconstruction in New Zealand.   

Methods:  

A questionnaire was sent to patients recorded in 

the New Zealand ACL Registry who underwent 

ACL reconstruction between 2017-2022 with 

a minimum follow-up of 2-years. Patients were 

asked whether they had returned to any level 

of sport following surgery. Patient and surgical 

data were extracted from the Registry. Univariate 

Chi-square test and multivariable binary logistic 

regression were performed to compute adjusted 

odds ratios (aOR).   

Results:  

2870 patients were analyzed, of which 68.6% 

reported that they had returned to sport following 

surgery (n = 1968), while 18.6% reported they had 

not returned (n = 535). 367 patients reported that 

returning to sport was not the goal of surgery. 

Excluding these patients improved the return to 

sport rate to 78.6%. A greater odds of return to 

sport was reported by male patients (aOR = 1.6, 

p<0.001), younger patients (aOR = 2.0, p<0.001 

in age ≤20 years, aOR = 1.6, p<0.001 in age 

21-30 years) and patients who underwent earlier 

surgery (aOR = 1.3, p=0.005). Return to sport was 

lower with a grade 3-4 chondral injury (aOR = 0.7, 

p=0.03) and in patients with a medial meniscal 

tear that was resected rather than repaired (aOR 

= 0.7, p=0.04). When compared to the hamstring 

tendon autograft, a greater odds of return to 

sport was reported by patients with a patellar 

tendon autograft (aOR = 1.3, p=0.03).   

Discussion/Conclusion:  

Most patients returned to sport after ACL 

reconstruction. Gender, age, timing of surgery, 

concomitant injuries and graft type influenced 

return to sport rates.
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Introduction:  

The New Zealand ACL Registry has reported the 

hamstring tendon autograft to have the highest 

revision rate. There is concern that a small group 

of surgeons disproportionately account for a 

larger number of cases in the registry and bias 

the comparison between graft types. This study 

aimed to address this bias by focusing on the 

outcomes of patients operated on by the highest 

volume surgeons who use both grafts.   

Methods:  

Prospective data recorded in the New Zealand 

ACL Registry were analyzed. The top 30 surgeons 

with the most procedures recorded in the Registry 

who recorded both BTB and hamstring autograft 

cases were included. The study period was April 

2014 to March 2022 with a minimum 2-year 

follow-up. Only high-risk patients were analyzed 

using the following criteria: age 14-25 years, ACL 

rupture sustained during sport, surgery within 

12 months, grade 2 pivot shift and a minimum 

preinjury Marx activity score of 8. Revision 

rates were compared via Chi-square test and 

multivariable Cox regression survival analysis to 

calculate hazard ratios (HR) adjusted for gender.   

Results:  

The top 30 highest volume surgeons accounted 

for 69.7% of cases in the Registry. 6 surgeons 

were excluded as they did not record both BTB 

and hamstring autograft cases. The remaining 

24 surgeons performed 2,479 primary ACL 

reconstructions with an overall revision rate of 

8.4% (n = 209). A 2.8 times higher risk of revision 

was found with the hamstring autograft (revision 

rate = 12.3%, adjusted HR = 2.8, p<0.001) when 

compared to the BTB autograft (revision rate = 

4.2%). Only 3 out of 24 surgeons had a higher 

revision rate with their BTB cases when compared 

to their hamstring cases.   

Discussion/Conclusion:  

The majority of the highest volume ACL  

surgeons had a higher failure rate with their 

hamstring autograft cases when compared to  

their BTB cases.
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Introduction: 

Total Knee Arthroplasty (TKA) is the gold standard 

treatment for end-stage knee osteoarthritis. The 

introduction of robotic-assisted TKA (RA-TKA) has 

improved accuracy and precision of bone cuts 

and ligament balancing. However, early reports of 

the impact of RA-TKA on other intraoperative and 

post-operative outcomes are conflicting. The aim 

of this study was to compare intraoperative and 

post-operative outcomes between RA-TKA and 

manual TKA.   

Method:  

A total of 904 consecutive TKA performed at 

North Shore Hospital between November 2019 

and October 2023 were included. Patients 

matched for body mass index (BMI) and American 

Society of Anesthesiologists (ASA) class were 

grouped into RA-TKA (n=284) or manual TKA 

(n=620). Patient characteristics, intraoperative 

variables, and post-operative outcomes were 

recorded using clinical notes and radiographic 

review. Oxford Knee Scores (OKS) were collected 

at 6 months, 1 year and 2 years after surgery. 

Differences between categorical data were 

compared using Fisher’s exact or Chi-squared 

tests, and differences between continuous 

variables were compared using t-tests.  

Results:  

Compared to manual TKA, RA-TKA had a shorter 

surgical time of 6 minutes (86.3 vs. 92.1 minutes, 

p<0.001), and RA-TKA patients had shorter mean 

length of stay (2.9 vs 3.5 days, <0.001). Fewer RA-

TKA patients underwent subsequent manipulation 

under anaesthetic (MUA) compared to manual 

TKA patients (3% vs. 7%, p=0.04). There were 

no differences in proportions of inpatient 

complications (4% vs. 5%, p=0.51), presentations 

to ED within 90 days (9% vs. 8%, p=0.50), or 

revisions (1% vs. 1%, p=0.44) between RA-TKA 

and manual TKA. RA-TKA patients reported 

higher post-operative OKS at 6 months (38.9 vs. 

36.9, p<0.001), 1 year (40.9 vs. 39.1, p<0.01), and 

2 years (41.2 vs. 39.6, p<0.01).  

Discussion & Conclusion:

In this cohort of patients, RA-TKA demonstrated 

benefits of shorter surgical time, shorter length 

of stay, fewer MUAs and better early patient-

reported outcomes compared with non-robotic 

procedures.
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Introduction: 

Osteoarthritis (OA) is associated with joint 

tissue inflammation. Residual inflammation after 

arthroplasty may influence outcomes, particularly 

for patients undergoing unicompartmental knee 

arthroplasty (UKA) who have larger areas of 

remaining native tissue. The aim of this study was 

to evaluate the effect of pre-operative markers 

of inflammation on post-operative medial UKA 

outcomes.   

Methods:  

Bloods, synovial fluid, tibial plateaus and 

synovium were collected from 37 medial UKA 

patients. Cytokine and chemokine concentrations 

in serum and synovial fluid (SF) were measured 

with multiplexed assays. Disease severity of 

cartilage and synovium was assessed using 

validated histological scores. Patient-reported 

outcomes were measured pre-operatively, and 

at six weeks, six months and 1 year using Oxford 

Knee Score (OKS), Forgotten Joint Score (FJS-12) 

and pain scores.  

Results:  

Lower histological synovial scores at surgery, 

indicating lower levels of synovitis, was correlated 

with larger improvements in pain at rest (r -0.41, 

p=0.03) and with mobilisation (r -0.37, p=0.047) at 

6-week follow-up. Higher serum and SF IL-6 were 

correlated with higher OKS at early follow-up 

(serum: 6 weeks, r 0.39, p=0.03; 6 months, r 0.48, 

p<0.01; 1 year, r 0.24, p=0.19; SF: 6 weeks, r 0.35, 

p=0.04; 6 months r 0.16, p=0.38: 1-year, r 0.13, 

p=0.49). Higher SF VEGFA was correlated with 

lower pre-operative pain at rest (r -0.5, p=0.007), 

and better FJS-12 at 6-week (r 0.44, p=0.02), 

6-month (r 0.61, p<0.01) and 1-year follow-up (r 

0.63, p=0.03).  

Discussion and conclusion:  

Lower levels of synovitis and higher levels of IL-6 

and VEGFA were associated with better post-

operative patient-reported outcomes following 

UKA. These findings can guide further biomarker 

research for characterisation of OA disease 

phenotypes and optimisation of UKA patient 

selection.
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Introduction: 

Arthroscopic procedures for osteoarthritis, in 

particular arthroscopic meniscectomy, have 

poorer long-term clinical outcomes compared 

to those managed non-operatively. Additionally, 

previous arthroscopy is associated with worse 

outcomes following subsequent total knee 

arthroplasty, however there is limited data on 

the impact on subsequent unicompartmental 

knee arthroplasty (UKA) outcomes. The aim of 

the study is to investigate whether patients who 

had arthroscopy prior to UKA have differences in 

survivorship or functional outcomes compared to 

those with no prior arthroscopy.  

Methods:  

All patients who received either a primary medial 

or lateral UKA at four large tertiary hospitals 

were included (n=2,272). Patient data (age, sex, 

ethnicity, body mass index, American Society of 

Anesthesiologists status and surgical data) was 

recorded following systematic review of all clinical 

notes and radiographs. Differences between 

survival curves were analysed using log-rank 

curves. Differences between categorical data was 

compared using Fisher’s exact or Chi-squared 

tests, and differences between continuous 

variables were compared using t-tests.  

Results:  

There was no difference between the survival 

curves for UKA patients with previous arthroscopy 

compared to those with no previous arthroscopy 

(10 years: 91% UKA with previous arthroscopy 

vs. 92% no previous arthroscopy; 15 years: 

78% previous arthroscopy vs. 86% no previous 

arthroscopy; p = 0.50). Oxford Knee Score 

was comparable between patients who had 

previous arthroscopy and those with no previous 

arthroscopy at 6 months (38.8 vs. 39.3, p = 0.45), 

5 years (42.0 vs. 40.4, p = 0.11) and 10 years (40.8 

vs. 40.2, p = 0.71).  

Discussion/Conclusion:

In this large patient cohort with comprehensive 

review of clinical data and outcomes, we found 

prior arthroscopy did not affect survivorship or 

functional outcomes of UKA patients. Previous 

arthroscopy should not be considered a relative 

contraindication for potential UKA candidates.
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Introduction: 

Unicompartmental knee arthroplasty (UKA) is 

an effective treatment for patients with isolated 

unicompartmental osteoarthritis. As an increasing 

number of patients are undergoing UKA at a 

younger age, a better understanding of UKA 

survivorship across different age groups is 

required. The type of fixation is important to 

consider, as younger patients typically have 

higher levels of activity compared with older 

patients, who may have poorer-quality bone. 

This study therefore aimed to investigate the 

long-term effects of age and fixation on mobile-

bearing UKA in a large cohort of patients. 

Methods: 

A total of 1401 primary medial mobile-bearing 

UKAs (Oxford UKA) from four large tertiary 

hospitals were included. The mean follow-up 

time was 7.2 ± 3.6 years (range 2-15.7 years). 

Clinical notes and radiographs were systematically 

reviewed to obtain patient and implant 

characteristics, revision-free survival and reasons 

for revision. 

Patients were stratified into three age bands: 

[1] <60 years; [2] 60-69 years; and [3] ≥70 years. 

Implant survivorship was analysed using Kaplan-

Meier analysis, and reasons for revision were 

tabulated and analysed as proportions of total 

revisions for each age group.  

Results: 

For the youngest patients (<60 years), 15-year 

survivorship was higher in the uncemented 

group compared to the cemented group (88.2% 

vs. 78.8%; p=0.02). For the cemented group, 

revision was most commonly performed for 

OA progression (5 cases; 41.7%) and aseptic 

loosening (4 cases; 33.3%), whereas for the 

uncemented group revision was most commonly 

performed for bearing dislocation (6 cases; 50%). 

There were no differences in 15-year survivorship 

for the older patients (60-69 years: 91.7% vs. 

80.6%; p=0.09; ≥70: 91.6% vs. 91.6%, p=0.7).  

Discussion and Conclusion: 

Uncemented mobile-bearing UKA offered 

superior long-term survivorship over the 

cemented version for the youngest patients (<60 

years), with fewer revisions for OA progression 

and aseptic loosening. Implant survivorship was 

higher for older patients (60 and above), with no 

differences among fixation types.
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Purpose: 

This study assesses the ability of four different 

alignment and balancing techniques to create an 

optimally balanced TKA.  

Methods: 

We evaluated a prospective single-surgeon 

cohort of 400 consecutive patients undergoing 

primary cruciate-retaining TKA, using the VELYS 

image-free robotic-assisted system and its 

Accubalance software. Intraoperatively, a balance 

curve was generated.  Before any bone cuts, the 

impact on the soft tissue envelope of mechanical 

(MA) and kinematic (KA) alignment was recorded.  

Functional alignment (FA) was then determined 

by starting with the KA plan and adjusting the 

tibial and femoral resection plan to balance the 

TKA with equal extension gaps, equal medial 

gaps in extension and flexion, and 2 mm more 

laxity laterally in flexion. Using this plan, the tibia 

was cut, the ACL, menisci, and osteophytes were 

resected.  With a ligament tensor in place the 

knee was articulated to generate a new balance 

curve. Prior to cutting the femur, adjustments 

were made to the femoral plan in order to create 

an optimally balanced knee (+/- 2mm).  This was 

the tibia first ligament guided (TFLG) final plan.  

Differences from the FA plan were recorded.  

Results: 

Only 17% of knees were balanced with MA,  

38% with KA, 29% with FA, but 98.5% with TFLG  

(P < .05). KA showed significantly better balance 

than MA in all gap measurements (P < .05). TFLG 

TKA balance was achieved in 100%, 100%, 100%,  

and 98.5 % in extension, flexion, medial, and 

lateral gaps, respectively; whereas, FA achieved 

balance in only 80%, 69%, 56%, and 53% of the 

same gaps.  

Conclusion: 

Functional alignment failed to achieve better 

ligament balance than kinematic alignment,  

which showed poor but better balance than 

mechanical alignment. Optimal TKA balance is 

achieved 98.5% of the time when the tibia is cut 

first, and a ligament tensor is used  to optimally 

balance the TKA.
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Introduction: 

Metastatic bone disease (MBD) is a broad 

condition and a common presentation to 

orthopaedic surgeons. It can pose significant 

clinical challenges, including pain, disability, and 

skeletal-related events, such as pathological 

fractures or spinal cord compression. Although 

MBD is not curable, life expectancy for patients 

may still be years due to advancements in 

medical therapy; thus, preserving quality of life is 

paramount. Successful orthopaedic management 

requires understanding the indications for surgery, 

the appropriate surgical options, when to refer 

complex cases and the promotion of patient-

focused multidisciplinary care. Internationally, 

the use of MBD guidelines has been shown to 

improve patient outcomes and reduce healthcare 

costs. New Zealand does not presently have 

MBD guidelines, risking inconsistent care 

delivery. To address this, a New Zealand-specific 

guideline has been developed to standardise our 

management of MBD.  

Methods:  

Development involved a comprehensive review 

of current MBD evidence and international 

guidelines, followed by a New Zealand-based 

multidisciplinary review, including specialists 

in orthopaedic and spine surgery, medical and 

radiation oncology, radiology, and nursing care.  

Results:  

The guideline outlines concise recommendations 

for MBD management, including treatment 

algorithms for disease of the appendicular 

skeleton, spine, and pelvis. It also specifies criteria 

for tertiary service referral, clarifies regional 

referral pathways and underscores the significance 

of a multidisciplinary approach. The impact of 

these guidelines will be identified as they are 

implemented nationwide. Surveys will be sent out 

before and after publication to monitor its utility 

among orthopaedic surgeons. The guideline will 

also be updated to remain relevant for future 

clinical practice.   

Conclusion:  

MBD is a complex yet prevalent condition. 

This guideline has been developed to support 

clinicians in successfully managing patients with 

MBD with the goal of improving health outcomes.
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Introduction:  

External beam radiotherapy (EBRT) and limb-

sparing surgery (LSS) are integral components of 

extremity soft tissue sarcoma (ESTS) management. 

LSS poses a significant surgical challenge and is 

prone to wound complications. Seromas pose a 

particular challenge, with implications for patient 

outcomes and recovery.  

Objective: 

This study investigates whether the volume of 

irradiated tissue, the Planned Treatment Volume 

(PTV), correlates with rates of seroma formation. 

Methods: 

A retrospective trial was conducted using our 

prospective database to investigate predictors 

of seroma formation in patients who underwent 

EBRT and LSS between 2017 and 2023. Database 

analysis identified 43 patients with ESTS. Gross 

Tumor Volume (GTV) and PTV were measured by 

a radiation oncologist using treatment planning 

software. Secondary variables included patient 

characteristics, comorbidities, and the use of 

muscular flaps. A correlation test assessed 

associations between GTV, PTV, and secondary 

variables with seroma formation rates over a 

6-month postoperative period.  

Results:

Increased age (p = 0.013) and a history of 

smoking (p = 0.004) were associated with 

higher postoperative seroma risk. No significant 

association was found for obesity or diabetes. 

Both PTV (p = 0.018) and GTV (p = 0.024) were 

associated with increased seroma rates. Patients 

with muscular flaps had significantly lower seroma 

rates compared to those without (p = 0.04).  

Discussion:  

Our study demonstrates a novel association 

between PTV and seroma rates, aligning with 

literature on PTV and wound complications. 

The correlation of age and smoking status with 

seroma rates is supported by existing studies. 

The reduction in seroma rates with muscular flaps 

highlights a potential strategy to improve surgical 

outcomes. 

Conclusion:  

This study identifies patients at high risk 

for postoperative seroma in LSS. The novel 

association between PTV and seroma rates 

may inform future management protocols. Our 

findings suggest muscular flaps may reduce 

seroma rates in this patient cohort.
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Introduction: 

Solitary central cartilage tumours of the femur 

encompass various histological subtypes, 

both benign and malignant, each with distinct 

clinical characteristics, treatment protocols 

and prognostic implications. The objective 

of this study is to determine the incidence of 

solitary cartilage tumours within New Zealand’s 

population and to corroborate or dispute the 

findings by Davies, et. al. out of Birmingham, 

United Kingdom.  

Methods:  

This retrospective review reviewed patients 

with solitary cartilaginous tumours from New 

Zealand. Patients with solitary cartilaginous 

lesions confined to the femur with cross sectional 

imaging including an MRI or CT were included. 

Patients with an enchondromatous condition, final 

diagnosis of surface/clear cell chondrosarcoma 

or lack of CT/MRI were excluded. Patient 

demographics and tumour characteristics 

including length of lesion, location of the lesion 

in the femur, presence of endosteal scalloping, 

cortical breach and soft tissue involvement were 

evaluated.  

Results:  

This study identified 115 patients with solitary 

central cartilaginous tumours. 93 of these 

patients had benign lesions (enchondroma or 

ACT) and 22 had aggressive lesions (grade 2 

and 3 chondrosarcoma and dedifferentiated 

chondrosarcoma). The ratio of benign 

(enchondroma/ACT) to aggressive (Grade 2/3/

dedifferentiated chondrosarcoma) in each region 

of the femur were as follows; proximal 2.3:1, 

midshaft 1.5:1 and distal 7.75:1 (p=0.015, fisher 

exact test).  Endosteal scalloping was present 

in 56 of 93 benign (enchondroma/ACT) and 

22 of 22 aggressive lesions (p=0.002). Cortical 

destruction was present in 13 of 93 benign lesions 

and 19 of 22 aggressive lesions (p<0.001). There 

was no statistical different in rates of aggressive 

lesion between Maori/Pacific Island and general 

population (p=0.62).

Conclusions:  

This study suggests the location of chondroid 

lesion in the femur can help predict the grade. 

The use of location with advanced imaging 

features can help in the diagnosis of high-grade 

lesions. There was no evidence of ethnic disparity 

between tumour groups.
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Specific Aims:  

To determine if pre-operative anticoagulation or 

antiplatelet therapy is an independent risk factor 

for morbidity and mortality in patients with acute 

hip fractures undergoing operative management.

Methods: 

A retrospective analysis of patients who had 

undergone operative management of a hip 

fracture over a two-year period, from 01/01/16 

to 31/12/17, at Auckland City and Middlemore 

Hospitals was performed. Inclusion criteria were: 

Aged over 50, proximal femur or hip fractures 

undergoing operative fixation or replacement.

Results:  

1015 patients were included in the study, 

and broadly divided into 3 groups. No 

anticoagulation (53.7%), Antiplatelets (32.1%) 

and Anticoagulation (14.2%). Anticoagulated 

patients were significantly more likely to wait in 

excess of 24 hours for operative management (p 

= <0.001) compared to those who were not on 

any anticoagulation.  Anticoagulated and non-

anticoagulated groups were grouped into time 

to operation cohorts of <24 hours, 24-48 hours, 

48-72 hours and >72 hours in attempt to control 

for the known increased mortality associated with 

delay to operative management. When controlling 

for time to operation, there was no significant 

difference in mortality at six weeks (p = 0.878) 

or twelve months (p = 0.102). Peri-operative 

transfusion rates and post-operative return to 

theatre in the two groups were also comparable 

with respect to time to theatre (p = 0.830 and p = 

0.661 respectively).  

Discussion:  

This study disputes the validity of perioperative 

concern in the anticoagulated patient over 

expeditious operative management. There 

was no significant difference in mortality when 

comparing those receiving anticoagulant 

medications preoperatively and those who were 

not, with respect to time to theatre.  Furthermore, 

presenting these patients to theatre within a 

48 hour, or even 24 hour, window, does not 

increase their risk of intra-operative blood loss or 

perioperative complications as a result of their 

perceived increased bleeding risk.
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Introduction: 

Wellington Regional Hospital undertakes 

a selective ultrasound screening pathway 

for patients referred with risk factors for 

developmental dysplasia of the hip (DDH). A 

static and dynamic hip ultrasound is performed at 

approximately six weeks of age, if this is normal 

we proceed to an AP pelvis radiograph at six 

months of age, and if this is normal, the patient 

is discharged. We have performed an audit 

assessing this pathway.  

Method:

 We reviewed the electronic records for all 

patients who attended the ‘Baby Hip Check  

Clinic’ while the current pathway was in place. 

We gathered data on demographics, risk factors, 

imaging results and treatments undergone.  

Results: 

Between April 2021 and February 2024, 452 

patients completed our screening program.  

397 patients had a normal ultrasound and 

proceeded to a radiograph. Of this cohort, the 

six month radiograph identified one patient who 

underwent an examination under anaesthesia and 

arthrogram, and another patient who underwent 

successful non operative treatment for DDH in 

a hip abduction orthosis. 55 patients had an 

abnormal ultrasound. Our ultrasound technique 

had a sensitivity of 0.95 (CI 0.42-1.0), specificity 

0.94 (CI 0.84-1.0), PPV 0.44 (CI 0.25-0.62) and 

NPV 1 (CI 0.85-1).  

Discussion:

It has been demonstrated that our six week 

ultrasound is valid as a single screening 

investigation, and that the costs of the six month 

radiograph outweigh the benefits. Our DDH 

screening pathway will be altered; so following 

a normal six week ultrasound, the patient will be 

discharged.  

Conclusions: 

Ultrasound screening can be very effective for 

DDH.  However, there is wide variability between 

centres. We would caution others from applying 

our results to their centre, but rather encourage 

them to perform similar audits to assess the 

validity of their own screening programs.
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Introduction: 

It is unknown whether social distancing impacts 

frequency of presentation and severity of 

childhood bone and joint infection (BJI). In New 

Zealand, the COVID-19 disease elimination 

strategy involved strict social isolation policies 

spanning March 2020-September 2022. 

Examination of this period may provide insight 

around risk factors for BJI.  

Methods: 

A retrospective review of all patients <16 

years with presumed acute haematogenous 

osteomyelitis (AHO) or septic arthritis (SA) 

treated in the Auckland region was performed 

between 2018-2023. Frequency and severity 

of presentations has been examined before, 

during, and after periods of social restriction. 

Severe cases included those with intensive 

care admission, recurrent infection, or multiple 

surgeries. Pre-hospital experience, length of stay, 

and disease outcomes have also been assessed.   

Results: 

A total of 563 cases met inclusion criteria. 

Compared to the pre-pandemic period, 

monthly case averages reduced between April 

2020 to September 2022 (10.1 vs 7.9 cases/

month, p=0.008). Separating cases by causative 

microbiology shows a statistically significant drop 

in culture negative and Kingella kingae mediated 

BJI cases (4.2 vs 2.9 cases/month, p=0.006) but 

not for cases secondary to Staphylococcus aureus 

and Streptococcus pyogenes (4.2 vs. 3.9 cases/

month, p=0.6). The frequency of severe disease 

reduced during this period (5.6 vs 4.1 cases/

month, p=0.01) together with lower rates of 

recurrent infection (9% vs. 4%, p=0.03).  

Conclusion: 

The COVID-19 management strategy in  

New Zealand utilised strict social isolation, mask 

wearing, and hand hygiene measures to control 

disease spread between 2020-2022. These 

measures coincided with reduction in frequency 

and severity of presentations for childhood BJI.
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Introduction: 

To determine the frequency of delayed diagnosis 

in acute childhood bone and joint infection (BJI) 

and examine the impact of delayed disease 

recognition on illness trajectory.  

Methods:  

A retrospective review was undertaken of 

patients <16 years with acute haematogenous 

osteomyelitis (AHO) or septic arthritis (SA) treated 

in the Auckland region from 2018-2023. Electronic 

case information was used to identify any 

alternative diagnosis given prior to identification 

of BJI (delayed disease recognition). Cases were 

grouped into the following subtypes: multifocal 

sepsis or shock, “isolated” AHO or SA, or 

disseminated local infection such as pyomyositis 

and subperiosteal abscess. Primary outcomes 

included length of stay (LOS) and  

hospitalisation cost.  

Results: 

A total 563 cases of childhood BJI were identified 

of whom 512 had clearly documented presenting 

complaint. A high proportion received an 

alternative initial diagnosis (43%). Alternatively 

diagnosed children were more likely to have 

attended primary or urgent care (82% vs 38%, 

p=0.00001) and have a recent viral illness (46% 

vs. 34%, p=0.008). Receiving alternative diagnosis 

was associated with greater delay to treatment 

(7.8 vs 4 days, p=<0.00001). Disseminated local 

infection was more likely in children with > 1 

week of symptoms (34%, vs. 17%, p=0.002).  

Disseminated infection required  

more surgical intervention, longer LOS, and 

higher hospitalisation cost when compared to 

isolated AHO.  

Conclusion: 

Delayed recognition of Childhood AHO and SA is 

common and associated with delayed treatment. 

Symptoms present for >1 week are associated 

with disseminated infection, which, compared 

with isolated AHO, requires more surgery with 

increased hospitalisation cost.
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Introduction:

Paediatric acute hematogenous osteomyelitis 

(PAHO) is a bacterial bone infection in children 

that is treatable with antibiotics. A subgroup of 

children, primarily Maori and Pacific Islander, will 

experience further complications such as multi-

focal sepsis and need for intensive care support. 

Methicillin sensitive staphylococcus aureus 

(MSSA) is the primary pathogen, with little known 

about the virulence of specific strains and their 

influence on adverse outcomes.  

Objectives:  

To identify bacterial genes and phenotype in 

MSSA strains collected from children with PAHO 

that correlate with adverse outcomes.  

Methods: 

95 bacterial isolates, collected from children with 

PAHO treated at starship children’s hospital, were 

genotyped, and analyzed for their planktonic and 

biofilm antibiotic sensitivity using the minimum 

inhibitory concentration (MIC) and minimum 

bactericidal concentration (MBC) assay. The in-

vitro data was compared with clinical outcomes 

categorized as complicated (MSSA infection 

with chronic or recurrent disease, treated with 

≥8 weeks of antibiotics) vs uncomplicated (MSSA 

infection without relapse, ≤6.5 week course of 

antibiotics).  

Results:  

Preliminary analysis identified 85 as MSSA 

by genotype; 29 complicated (69% Maori or 

Pacific Islander), 47 uncomplicated (43% Maori 

or Pacific Islander), 9 required intensive care 

(89% Maori or Pacific Islander). 31 unique 

strains were identified; 7 complicated, 17 

uncomplicated, 7 overlapped. Two phylogenetic 

tree clusters contained a predominant grouping of 

complicated strains. 100% of MSSA isolates were 

sensitive to flucloxacillin, however 33% of isolates 

demonstrated an MBC discordant with its MIC, 

effectively increasing the required concentration 

required to kill bacteria, reaching the threshold for 

antibiotic resistance.  

Discussion/Conclusion:  

This study demonstrates the practical application 

of bacterial genotyping and antibiotic sensitivity 

testing to yield clinically relevant information. 

Further advances in gene analysis technology may 

pave the future in guiding optimal clinical care in 

PAHO.
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Introduction: 

Hospitalization rates for pediatric bone and joint 

infection (BJI) in New Zealand (NZ) are among 

the highest globally. This study aims to quantify 

hospitalization costs of BJI in 2018-2019.

Methods: 

National hospitalization data from the NZ Ministry 

of Health was used to describe costs associated 

with all pediatric hospitalizations coded for 

osteomyelitis or septic arthritis in those aged <16 

years. Data included age, ethnic group, area level 

deprivation, diagnosis-related-group coding, 

admission length and cost-weight. Readmissions 

up to 24 months following the initial encounter 

were analysed for associated costs.  

Results: 

More than ten million dollars was spent 

on hospitalisation for paediatric bone and 

joint infection (BJI) between 2018-2019 

(NZ$10,819,474). There were 409 primary BJI 

admissions in 2018 and 446 in 2019. A further 

NZ$1,196,640 was spent on related re-admission 

costs in the 24 months following diagnosis.  

Higher median hospitalization costs occurred for 

children residing in the most deprived versus least 

deprived neighbourhoods ($12,126 vs. $9,010, 

p<0.01). Indigenous (NZ Maori) compared with 

non-indigenous children had longer length of stay 

(8.4 vs. 6.3 days, p=0.04),  more complex and 

severe illnesses (53% vs. 17%, p<0.01), and higher 

median hospitalization costs ($11,796 vs. $9,581, 

p=0.03).  

Conclusions: 

Direct pediatric BJI hospitalization costs in 2018-

2019 were NZ$10,819,474 with 11% of costs due 

to re-admission. Direct hospitalization costs for 

pediatric BJI in NZ vary by deprivation and ethnic 

group. Illness complexity of pediatric BJI varies by 

ethnic group. Interventions are needed to reduce 

incidence and severity of these debilitating 

infections.
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Introduction:  

Highly cross-linked polyethylene (PE) has been in 

clinical use for 25 years. Our previous study has 

demonstrated reduced wear and greater implant 

survival at 10 years. We present further results of 

our original cohort at minimum 20 years.  

Method:  

122 patients were enrolled and randomised to 

conventional PE (Enduron, DePuy) and highly 

cross-linked PE (Marathon, DePuy) groups. All 

patients received an uncemented Duraloc metal 

shell with one screw, a 28mm cobalt-chromium 

femoral head and a cemented Charnley Elite 

femoral stem. Anteroposterior and lateral 

radiographs, alongside clinical scores were 

obtained at each follow-up points of 3 days, 6 

weeks, 3 months, 6 months, 1, 2, 3, 4, 5, 10 and 

20 years. PE wear was measured with PolyMig, a 

computer assisted method with accuracy of  

± 0.09mm.

Results:  

All 122 patients were accounted for at 20-year 

follow-up. 46 patients had died, 6 of which were 

revised prior to death. Of the 76 alive patients, 

33 were revised, leaving 43 patients for analysis 

(15 Enduron, 28 Marathon). Radiographs were 

obtained for all but 2 patients with dementia. 

PE wear measurements were performed for 

41 patients with radiographs (15 Enduron, 26 

Marathon). Following the bedding-in period, 

Enduron liners had a wear rate of 0.182 mm/year, 

and Marathon liners had a wear rate of 0.028 mm/

year. A total of 39 patients had revision surgery. 

Of these, 28 had conventional liners and 11 had 

cross-linked PE.   

Discussion:  

This is the longest-term randomised controlled 

trial on the topic.   

Conclusions:  

Highly cross-linked PE has significantly  

improved clinical and radiological outcomes at  

20 years, compared with conventional PE in total 

hip arthroplasty.
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Introduction:

Six patients over 65yrs presented with severe hip 

osteoarthritis and septic arthritis.  Septic arthritis 

requires washout and antibiotics for six weeks. 

Traditionally arthroplasty is contra-indicated 

in active infection. This creates a paradox: 

arthroplasty will cure pain, prevent morbidity 

associated with extended bed-rest by permitting 

mobilisation, but may necessitate a 2-stage 

revision with interim antibiotics.   

Method:  

Patients identified in our prospective database, 

over 1 year period, in a hospital serving 170’000 

population.   

Results:

Six patients aged 65 to 86; two female four male. 

Four presented acutely prior to arthroplasty, two 

were diagnosed intra-op due to visible pus in the 

joint. Mean length of stay 25.2 days (13-46).   

Organisms and Management:  

Patient 1: S.epidermidis.  Patient 2: 

S.saccharolyticus, S.warneri and S.epidermidis; 

both patients 1 and 2 had 2-stage arthroplasty 

with interim 3 months antibiotics.  

Patient 3: group B Streptococcus, 2 washouts 

and 6 weeks antibiotics then 1st of 2-stage 

arthroplasty.  Patient 4: S.aureus, single washout 

and 6 weeks antibiotics.  Patient 5: S.capitis, 

radical synovectomy and single stage arthroplasty, 

1 week antibiotics.  Patient 6: no organism 

identified likely due to long-term antibiotic 

treatment by another department prior to 

referral, 6 weeks antibiotics then 1st of 2-stage 

arthroplasty.   

Conclusion:

These cases are complex, heterogeneous, 

expensive and no prospective data or guidance 

exists on best management. Single stage 

arthroplasty with radical synovectomy and 

antibiotics appears an attractive option but 

as we show 2 out of 4 cases required 2-stage 

revision.   The authors hypothesise that the severe 

osteoarthritis with partial collapse of the joint, and 

the inflammation associated with it, may be a risk 

factor for acute haematogenous bacterial spread.
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Introduction:

This study compares functional and pain 

outcomes of cemented and uncemented femoral 

fixation methods in primary anterior approach 

total hip replacement surgeries.   

Methods:  

A prospectively maintained database from 

April 2018 to August 2023 was used, including 

operative details, Oxford Hip Score (OHS), pain 

location/severity and complications.  Short-

term follow-up was <3 months, and long-term 

follow-up was >9 months.  Missing data were 

supplemented with  clinical records and patient 

contacts.  Statistical analysis employed two-tailed 

Mann–Whitney U test for continuous variables 

and Chi-squared test for categorical variables.  

Results:  

181 anterior hip replacements were performed, 

with 138 cemented and 43 uncemented femoral 

stems. Median patient age was 67 years. Short-

term follow-up included 146 patients, with 122 

completing long-term follow-up. Median duration 

of follow-up was 6 weeks (short-term) and 32.3 

months (long-term).  Preoperative OHS were 

similar between cemented and uncemented 

groups (19.7 vs. 19.5, p=0.88).  No difference 

in short-term (36.49 vs. 35.83, p=0.17) and 

long-term OHS (43.67 vs. 43, p=0.79) between 

cemented and uncemented groups.  No 

statistically significant differences were found 

in groin, trochanteric, gluteal, or thigh pain 

severity.  The cemented group was older (median 

age 70 years) and had higher American Society 

of Anesthesiologists (ASA) scores (p=0.0006). 

Surgical duration did not differ significantly 

(p=0.47). Chi-squared analysis revealed no 

significant association between femoral stem  

type and complication rates (__(1, N=181) = 

0.224, p > 0.05).  

Discussion:  

Cemented and uncemented femoral stems show 

similar functional outcomes and pain levels in 

anterior hip replacements. This suggests fixation 

choice can be based on patient-specific factors 

without affecting clinical results. Despite older age 

and higher ASA scores in the cemented group, 

outcomes were comparable.  

Conclusion:  

Larger studies are needed to confirm these 

findings and explore subgroup differences.
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Introduction: 
Mechanical Lateral Distal Femoral Angle (mLDFA) 

is a key individual measure of coronal alignment in 

total knee replacement (TKR). Changes in mLDFA 

can impact the biomechanics of the knee however, 

the impact of changes in mLDFA on outcome of 

TKR procedures is poorly understood and safe 

boundaries of changes are yet to be defined. 

Therefore, we sought to investigate the impact of 

change in mLDFA on early outcome of patients 

following TKR.  

Methods: 
This was a retrospective multicentre cohort study of 

patients undergoing primary unilateral and bilateral 

robotic-assisted TKAs between January 2020 and 

March 2023. Two reviewers independently measured 

mLDFA angles using long-leg radiographs. Patients 

were grouped based on the magnitude of change 

in their mLDFA values from pre- to post-operative 

state (0<_mLDFA≤1, 1<_mLDFA≤2, 2<_mLDFA≤3, 

3<_mLDFA<4, _mLDFA≥4). Validated functional 

outcomes were assessed using the Oxford Knee 

Score (OKS) at pre-operative baseline, 3 months, 

and 6 months postoperatively.   

Results:
A total of 297 patients were included. The mLDFA 

changed by 1.96_ ± 1.76_ post-operatively; 0<_

mLDFA≤1 (38%), 1<_mLDFA≤2 (22%), 2<_mLDFA≤3 

(17%), 3<_mLDFA<4 (9%), _mLDFA≥4 (14%). There 

was no statistically significant difference between 

the pre-operative OKS values amongst the groups 

(P=0.116). The _mLDFA≥4 group demonstrated the 

least improvement in OKS after 3 months (7.26 ± 

9.8) and 6 months (11.27 ± 7.0) OKS compared to 

all other groups. This reached statistical significance 

when compared to all other groups for change in 

3-month OKS (p=0.001, p=0.004, p=0.029, p=0.033 

respectively) and change in 6 month OKS for all 

groups except the 3<_mLDFA<4 group (p=0.027, 

p=0.014, p=0.021, p=0.071 respectively).   

Discussion/Conclusion: 
Changes in post-operative mLDFA 4 or more 

degrees compared to pre-op were associated with 

the least improvement in 3- and 6-months OKS. This 

suggests that changes beyond 4 degrees in post-

operative mLDFA might negatively impact the short-

term outcome of TKR. Future work should focus 

on investigating the causation of these observed 

differences in conjunction with other surgical and 

patient recovery parameters.
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Introduction:

The kinematic alignment in knee arthroplasty aims 

to restore constitutional alignment potentially 

improving patient outcomes. This presentation 

outlines a new technique developed to restore 

constitutional alignment.  The posterior condyles 

rarely sustain any wear in an arthritic knee.  

With this method, they are utilized as the initial 

reference to plan the TKR. ROSA robotic planning 

software is used to plan the TKR, which is then 

implemented with robotic assistance.  

Methods:  

All surgery was performed using ROSA. No soft 

tissue release is performed but osteophytes are 

removed prior to digitisation. The resting HKA 

is determined, followed by the stress HKA, to 

assess the correctability of the knee. The medial 

and lateral soft laxity is recorded. The posterior 

condyles are evaluated for wear. It is planned to 

resect 9 mm from the medial and lateral condyles. 

The plan proceeds in flexion. The soft tissue 

laxity measurements are added to the posterior 

condyle measurements and then tibial resection is 

calculated with a minimal gap of 19.5mm.  

The extension gap is determined by calculating 

the tibial resection and the measured soft  

tissue laxity to achieve a minimal gap required 

medially and laterally. ROSA is utilized to set the 

jigs in the pre-determined resection positions. 

Post implantation, a resting intra operative HKA  

is measured.  

Results:  

44 knee replacements were performed in the 

series. Range of pre-operative HKA was 15 of 

varus to 9 degrees of valgus. Range of stress 

HKA was 1 degree of valgus to 4.5 of varus. 

The average correction of the HKA was 3 

degrees. The joint line was changed on average 

2.5mm. All knees resting HKAs were able to 

be restored within 2 degrees of the stress HKA 

intraoperatively.  

Conclusion:

In conclusion this method has been able to 

demonstrate that using ROSA and the posterior 

condyles we are able to recreate the  

constitutional alignment.
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Introduction: 

Postoperative pain management is an important 

component of primary total knee arthroplasty 

(TKA). Intraosseous regional administration (IORA) 

of antibiotics for prophylaxis in TKA is known to 

result in higher local tissue concentrations. We 

investigated using IORA Diclofenac to improve 

post-op pain management in TKA, compared to 

intravenous (IV) Diclofenac.  

Methods: 

Forty-six patients (twenty-three per group) 

undergoing primary TKA were enrolled in a 

double-blinded randomised controlled trial. 

The intervention group received 75mg IORA 

Diclofenac and IV normal saline placebo.  

The control group received 75mg IV Diclofenac 

and IO normal saline placebo. Both groups 

received standard protocol IORA Vancomycin. 

The primary outcome recorded was pain using 

a Visual Analogue Scale (VAS-P), measured out 

to 7 days post-operatively. Secondary outcomes 

included opioid use (morphine milligram 

equivalent - MME), quality of recovery (QoR-

15 survey), impact of pain on walking and 

sleep (numerical rating scale - NRS), length of 

admission, patient satisfaction (NRS), the Knee 

Injury and Osteoarthritis Outcome Score for  

Joint Replacements (KOOS Jr), and Oxford  

Knee Score (OKS).  

Results: 

Postoperative VAS-P scores (mm,[95% CI]) were 

lower in the intervention group compared to the 

control group at one (21.2 [16.3,31.4] vs 40.2 

[30.8,50.8]; p=0.007), twelve (18.2 [12.1,25.6] vs 

36.5 [27.6,46.6]; , p=0.002), twenty-four hours 

(21.3 [14.6,29.2] vs 39.5 [30.2,50] ; p= 0.003), 

and postoperative day (POD) 1 (23.5 [17.8,30] vs 

35.4 [28.3,43.3] ;p=0.01). The intervention group 

also demonstrated reduced postoperative opioid 

consumption from POD0 to POD3 (p<0.01), 

higher QoR-15 survey scores (p=0.04), reduced 

impact of pain on walking (p=0.001) and sleeping 

(p=0.003) on POD1, as well as higher KOOS JR 

scores (p=0.03) and improved patient satisfaction 

(p=0.04) at 2 weeks postoperatively.  

Conclusion: 

IORA Diclofenac demonstrates enhanced early 

postoperative pain relief, leading to reduced 

opioid consumption, alongside improved recovery 

post-anaesthesia, less impact on early walking and 

sleeping ability, better early knee functionality and 

patient satisfaction.
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Introduction:

The New Zealand Joint Registry provides 

surgeon-level feedback on revision rate and 

Oxford scores for total knee arthroplasty (TKA). 

Potential outliers are identified using revision rate. 

Using patient reported outcome measures to 

identify outliers alongside revision rate has been 

suggested. This paper evaluates using Oxford 

scores to identify potential outliers.  

Methods:

The association between mean Oxford score at 

six months and revision rate at two years was 

evaluated at the surgeon level using the Pearson 

correlation coefficient. Funnel plots for revision 

rate at two years and Oxford score at six months 

were constructed using procedures from 1st 

January 2015 to 31st December 2019. Surgeons 

with revision rates above the 95% control limit 

and mean Oxford scores below the 95% control 

limit were compared. Revision rate within ten 

years was then compared with mean six month 

Oxford score using procedures from 1st January 

2002 to 31st December 2021.   

Results:

At the surgeon-level, there was a weak but 

statistically significant association between mean 

Oxford score at six months and revision rate at 

two years (Pearson coefficient -0.173, p = 0.011) 

and within ten years (Pearson coefficient -0.230, 

p = <0.001).  Nine of two hundred and sixteen 

surgeons were outliers using six month Oxford 

score compared with four for revision at two years. 

One was a potential outlier for both.  Seventeen 

of two hundred and forty surgeons were outliers 

using six month Oxford score compared with 

twenty-one for revision within ten years.  

Four were potential outliers for both.   

Conclusion:

Correlation between Oxford score at six months 

and revision rates is weaker at the surgeon-level 

compared to the patient level. Mean Oxford score 

identifies different potential outliers compared 

with revision rates with minimal overlap. This has 

implications for reporting surgeon-level outcomes, 

raising questions regarding the most appropriate 

measure of surgical performance following TKA.
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Introduction: 
Total knee joint arthroplasty is a pain relieving and 

function restoring surgery with largely good outcomes. 

The overall ten-year survival rate in New Zealand is 

95.6%. Occasionally patients require a revision surgery 

for various reasons, which come at a high societal and 

surgical cost. Prosthetic joint infection is one of the 

most significant causes for this. In 2022 there were 

128 cases of revision knee surgery secondary to deep 

infection. Other causes include aseptic loosening, pain, 

periprosthetic fracture, and instability. Many factors 

may contribute to revision surgery; however, one 

variable that must be considered is the cement that 

is being used. A significant difference in this category 

could influence clinical decision making when choosing 

cement type for total knee joint replacements.   

Materials and Methods: 
This is a multi-centre retrospective study comparing the 

revision rates in patients receiving cemented total knee 

joint replacements with respect to the type of cement 

used. This study looked at 88,973 cemented knee joint 

replacements in New Zealand over the last 20 years. 

The primary outcome investigated was the risk for 

all-cause revision of total knee joint replacements with 

regards to the cement used. Secondary outcomes that 

were investigated included correlation to ethnicity, sex, 

age, ASA, and region, as well as cause for revision.   

Results: 
The results showed that for all-cause revision surgery 

CMW1 had the lowest rate/100-component-years 

(0.38). Palacos MV+G had the highest rate/100-

component-years (0.74) for all-cause revision.  

CMW1 and CMW2 without antibiotics had lower all-

cause revision rate/100-component-years (0.38, 0.42) 

when compared to their antibiotic counterpart (0.52, 

0.52). Simplex with antibiotics had lower all-cause 

revision rate/100-component years (0.4) compared to 

its non-antibiotic counterpart (0.55). Deep infection 

and loose tibial components made up the largest cause 

for revision knee joint surgery. When looking at deep 

infection as the cause for revision, CMW1 had the 

highest rate (34.2%), which was worse than CMW1 with 

gentamicin (24.4%). CMW2 also had higher rates of 

deep infection as the cause for revision (23.9%) than its 

antibiotic counterpart, CMW2 with gentamicin (18%). 

Simplex, however, had the lowest rate of deep infection 

(15.3%) as the cause for revision. This was lower than its 

antibiotic counterpart (28.3%).   

Conclusion: 
Our study shows significant differences between 

commonly used cements in New Zealand with respect 

to all cause revision. When narrowing the scope to 

revision caused by infection, there also appears to be 

statistically significant differences between cement 

types. These results are independent of a variety of 

possible confounding factors including ethnicity, age, 

and ASA. This study indicates that CMW1 has the best 

outcomes in terms of all-cause revision, but Simplex 

has the lowest rate of infection related revision. As 

demonstrated by the high rate/100-component years, 

Palacos MV+G should be avoided. This study allows 

for a more tailored approach towards total knee joint 

arthroplasty in reducing the risk for revision surgery by 

guiding surgeons in their decision making for  

cement choice.
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Background: 

Increasing demand for elective joint arthroplasty 

(EJA) has led to the development of short 

stay arthroplasty (SSA) pathways that enable 

early discharge following surgery. International 

evidence suggests these can produce non-inferior 

outcomes while decreasing the overall costs 

associated with surgery. Our primary aim was 

to describe the clinical outcomes of short stay 

patients in Southland.

Methods: 

Retrospective data was collected for all hip and 

knee arthroplasty patients treated by a single 

surgeon at a regional hospital in Southland, New 

Zealand, over a four year period. Short stay was 

defined as discharge within 24 hours of surgery. 

Outcomes included pre- and post-operative 

Oxford hip and knee scores and 30-day hospital 

readmissions, reoperations and complications. 

Results: 

39 (23%) of 168 patients were discharged within 

24 hours of surgery. 

On average, short stay patients were younger 

(65.7 vs 72.5 years, p <0.001), had a lower 

American Society of Anaesthesiologists (ASA) 

score (p 0.034) and were more likely to have 

undergone unicompartmental knee arthroplasty  

(p 0.001). Mean follow up was at 13.6 months.  

On average, short stay patients experienced a 

greater increase in Oxford score (30.5 vs 27.0, p 

0.024). There were no significant differences in  

30-day representation, reoperation or 

complication rates. 

Discussion:

Nearly a quarter of patients were discharged 

within 24 hours of surgery. Readmission, 

reoperation and complication rates were similar to 

those reported in other studies. While short stay 

patients had a greater improvement in Oxford 

score, these differences are not likely to be 

clinically significant. 

Conclusion:

EJA patients cleared by a multidisciplinary team 

can be safely discharged within 24 hours of 

surgery. Further research is needed to accurately 

predict which patients are suitable for SSA.  

We hope to introduce a dedicated SSA pathway 

at our hospital.
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Introduction:  

The increasing prevalence of degenerative 

cervical myelopathy (DCM) with global aging 

poses diagnostic challenges due to symptom 

overlap with processes associated with normal 

aging and deconditioning. Delayed diagnosis 

leads to poor outcomes, highlighting the need 

for clear diagnostic criteria and early recognition. 

Understanding the diagnostic criteria employed 

by Australasian orthopaedic spinal surgeons and 

neurosurgeons would aid the development of 

consensus-based criteria for primary care, given 

the low awareness in this sector.  

Methods:

A 13-question survey was piloted and 

disseminated to Australasian spine surgeons and 

neurosurgeons via member associations. Ethical 

approval was granted by AUTEC (23/351).  

Results: 

Sixty-two surgeons completed the survey (New 

Zealand 54.8%, Australia 45.2%), constituting a 

10% response rate. The average post-fellowship 

experience was 16.31 years (SD=7.83), with an 

average monthly caseload of 2.75 DCM patients 

(SD=2.44). 46.5% of patients (SD=27.5) were 

considered surgical candidates upon initial 

consultation, indicating a notable clinical severity.  

Key symptoms reported as diagnostic of DCM 

included gait clumsiness (selected by 88.7%), 

hand dexterity decline (83.9%), hand clumsiness 

(74.2%), and hand numbness/paresthesia (54.8%). 

Key diagnostic signs included Hofmann sign 

(71.0%), hyper-reflexia (69.4%), clonus (66.1%) 

and inability to tandem gait (56.5%).  CT and 

X-ray imaging were utilised by 67.7% and 64.5% 

of surgeons respectively, along with cervical 

spine MRI.  Symptoms most influencing surgical 

urgency were hand dexterity decline (selected by 

71.0%), hand clumsiness (58.1%), history of falls 

(46.8%), and autonomic dysfunction (40.3%). Key 

signs influencing surgical urgency were inability 

to tandem gait (59.7%), clonus (53.2%), hyper-

reflexia (51.6%), and Hofmann sign (37.1%).

Discussion/Conclusion:

This study provides insight into the key DCM 

signs and symptoms, notably gait clumsiness, 

hand dexterity decline, Hofmann sign, and 

hyperreflexia, utilised by orthopaedic spine 

surgeons and neurosurgeons to identify DCM. 

The variability in diagnostic criteria highlights the 

need for further research to establish consensus-

based criteria for early recognition in primary care.

SPINE / UPPER LIMB ABSTRACTS
Room: Devon Room 

Moderators: Perry Turner

TITLE:

Presenter: Rohil Chauhan

Time of Presentation: Tuesday 22nd October |  

10:30am- 10:40am

Type: Paper

Affiliations: 1Auckland Spine Surgery Centre, 
2Auckland City Hospital, The University of Auckland, 

3Auckland University of Technology

Authors: Rohil Chauhan1, Anand Segar2,  

Steven White 3

Topic: Cervical myelopathy australasian practice

Category: Spine

What is the State of Play of Diagnostic Practices for Cervical Myelopathy  
in Australasia?



82

Introduction:  

Degenerative Cervical Myelopathy (DCM) has 

been incidentally found in 10-18% of patients 

assessed for non-cervical spinal conditions and 

hip fractures in tertiary care. However, the true 

prevalence of DCM is likely underreported. Whole 

spine sagittal MRI (WSSMRI) series has shown 

potential in identifying incidental spinal cord 

compression. This retrospective audit examines 

the prevalence of DCM in patients with non-

cervical conditions at an orthopaedic spine centre 

using WSSMRI.  

Methods:

A retrospective audit was conducted at a 

secondary care orthopaedic spine centre from 

January 2022 to December 2023. Patients over 

45 years, referred for non-cervical spine-related 

issues, were included. Routine assessment 

for DCM signs and symptoms was performed 

alongside evaluation of their presenting 

condition. Provisional DCM diagnosis was based 

on one clinical sign and symptom, along with 

central cord compression and cerebrospinal 

fluid effacement on T2-weighted WSSMRI. 

Confirmatory diagnosis required a dedicated 

cervical spine MRI.  

Results:

Out of 388 patients screened, 21 were 

provisionally diagnosed with DCM (prevalence 

of 5.41%), using the abovementioned criteria.  

Dedicated cervical spine MRI confirmed 14 DCM 

cases (prevalence of 3.6%), refuted 3 cases, and 

4 patients were lost to follow-up. Among the 14 

confirmed cases, 11 were scheduled for surgery, 

7 had multi-level involvement (>1 involved level), 

and 6 had T2-cord signal hyperintensity. The 

mean age of the 14 patients was 62.8 years, with 

a majority being male (10/14).  

Conclusion:

DCM is reported to have a prevalence of 5% 

in adults over 45 years. This study found a 

prevalence of 3.6% in patients with non-cervical 

conditions, suggesting the true community 

prevalence may be underreported. Routine 

screening of WSSMRI alongside clinical screening 

in this population may aid early identification 

of DCM, though further studies are needed to 

determine its diagnostic accuracy.

SPINE / UPPER LIMB ABSTRACTS
Room: Devon Room 

Moderators: Perry Turner

TITLE:

Presenter: Rohil Chauhan

Time of Presentation: Tuesday 22nd October |  

10:40am - 10:50am

Type: Paper

Affiliations: Rohil Chauhan: Auckland Spine Surgery 

Centre, Anand Segar: Auckland City Hospital,  

Steven White: Auckland University of Technology, 

Authors: Rohil Chauhan, Anand Segar, Steven White

Topic: Degenerative cervical myelopathy incidental

Category: Spine

Degenerative Cervical Myelopathy in Non-Cervical Patients Utilising Whole 
Spine Sagittal MRI: A Retrospective Audit



83

Objective: 

The purpose of this study is to review fusion 

rate and radiographic parameters after 

posterior lumbar interbody fusion (PLIF) as a 

comparative analysis between titanium and 

polyetheretherketone (PEEK) cages.  

Methods: 

A retrospective study of 60 consecutive patients 

with an average age of 58.8 years ranging from 

(20-81) years, who underwent Posterior fusion 

for degenerative indications from January 

2014 to December 2022 operated by spine 

surgeons.  Plain standing radiographs and CT 

scans were obtained at 1-2 weeks, 8-12 weeks, 

and 12 months postoperatively, the primary 

outcome measures were the evaluation of fusion 

status based on the cage type (Titanium vs 

PEEK). Secondary outcomes were evaluation of 

radiological parameters such as LL, SS, PT, L5/

S1 angle, and the clinical outcomes VAS and 

JOA scores which were compared based on the 

confounding factors such as age, sex, and type of 

cage used for fusion. 

Results:

Totally 60 patients with an average age of 58.8 

years (20 female/40 male) who underwent L5/

S1 PLIF were included in this study. the average 

operation time was 136 min. the average 

preoperative L5/S1 angle in Titanium cage group 

increased from 4.6 degrees to 8.5 degrees 

while the average L5/S1 angle in PEEK group 

decreased from 7.8 degrees to 6.6 degrees which 

indicates a higher subsidence in PEEK cage than 

the Titanium. Also, LL, SS, and PT increased in the 

Titanium group. the fusion rate analysis of both 

groups revealed that the Titanium cage group had 

absolute union rate in both gender and all age 

groups, but the PEEK group showed lower union 

specially in female and was not correlated to age 

of the patients.  

Conclusions: 

Titanium cages had lower subsidence rates than 

PEEK cages in current study.
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Objective: 

Several studies have examined the relationship 

between sagittal spinopelvic alignment and clinical 

outcomes after spinal surgery. However, the long-

term reciprocal changes in sagittal spinopelvic 

alignment in patients with lumbar spinal stenosis 

after decompression surgery remain unclear. The 

aim of this study was to investigate radiographic 

changes in sagittal spinopelvic alignment and 

clinical outcomes at the 2-year and 5-year follow-

ups after minimally invasive lumbar decompression 

surgery.  

Methods: 

The authors retrospectively studied the medical 

records of 110 patients who underwent bilateral 

decompression via a unilateral approach for lumbar 

spinal stenosis. Japanese Orthopaedic Association 

(JOA) and visual analog scale (VAS) scores for 

low-back pain (LBP), leg pain, leg numbness, and 

spinopelvic parameters were evaluated before 

surgery and at the 2-year and 5-year follow-ups. 

Sagittal malalignment was defined as a sagittal 

vertical axis (SVA) ≥ 50 mm.  

Results: 

Compared with baseline, lumbar lordosis 

significantly increased after decompression surgery 

at the 2-year (30.2° vs 38.5°, respectively; p < 0.001) 

and 5-year (30.2° vs 35.7°, respectively; p < 0.001) 

follow-ups. SVA significantly decreased at the 2-year 

follow-up compared with baseline (36.1 mm vs 51.5 

mm, respectively; p < 0.001). However, there was no 

difference in SVA at the 5-year follow-up compared 

with baseline (50.6 mm vs 51.5 mm, respectively; p 

= 0.812). At the 5-year follow-up, 82.5% of patients 

with preoperative normal alignment maintained 

normal alignment, whereas 42.6% of patients with 

preoperative malalignment developed normal 

alignment. Preoperative sagittal malalignment was 

associated with the VAS score for LBP at baseline 

and 2-year and 5-year follow-ups and the JOA 

score at the 5-year follow-up. Postoperative sagittal 

malalignment was associated with the VAS score for 

LBP at the 2-year and 5-year follow-ups and the VAS 

score for leg pain at the 5-year follow-up. There was 

a trend toward deterioration in clinical outcomes 

in patients with persistent postural malalignment 

compared with other patients.  

Conclusions: 

After minimally invasive surgery, spinal sagittal 

malalignment can convert to normal alignment at 

both short-term and long-term follow-ups. Sagittal 

malalignment has a negative impact on the VAS 

score for LBP and a weakly negative impact on the 

JOA score after decompression surgery.
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Introduction:  

Literature remains divided on the use of 

Magnetic Resonance Imaging (MRI) in Adolescent 

Idiopathic Scoliosis (AIS) to screen for neural 

axis abnormality (NAA). Aim of this study is to 

evaluate factors that may predict the presence of 

NAA in patients with AIS.  

Methods:  

282 patients selected with presumed AIS, who 

have undergone pre-operative MRI to exclude 

a NAA between 2010 to 2020. Clinical and 

radiographic records of these patients reviewed 

in multiple centres. Spinopelvic parameters 

measured on pre-operative and post-operative 

radiographs; these include Cobb angles, thoracic 

kyphosis, lumbar lordosis, sacral slope, pelvic 

tilt and pelvic incidence. Further clinical data 

gathered on curve characteristics, symptomatic 

back pain and abnormal preoperative 

neurological examinations.  

Results:  

A median age of 14 noted in this cohort of 

patients with an age range of 11 to 18. In this 

cohort 49 were males (17%). 217 (77%) were of 

European ethnicity and 37 (13%) Maori/Pacifika. 

23 patients (8%) were noted to have NAA and 

5 of these patients, required neurosurgical 

intervention. Among the NAA group, 4 were 

diagnosed with Chiari malformations, 7 with 

syringomyelia and 4 with both. Furthermore, 

presence of NAA did not result in any less curve 

reduction with surgery.  No statistically significant 

association found between the presence of NAA 

and any of the variables investigated in this study.  

Discussion:  

Mixed findings are noted on literature regarding 

the utility of pre-operative MRI in AIS patients. 

Many such studies found associations between 

the incidence of NAA and variables such as 

male sex, ethnicity, curve characteristics and 

neurological findings. No similar correlations were 

noted in this study.  

Conclusion:  

Routine pre-operative MRI is justifiable since 

nearly 10% of the cohort had NAA and 5 patients 

required neurosurgical intervention.  

This frequency of anomalies is not insignificant.
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Introduction: 

Compressing healthy ovine lumbar motion 

segments in 10° flexion at 40 mm/min induced 

herniations in 58% of the tested samples whereas 

a higher compressive rate of 400 mm/min 

resulted in 83% of segments failing by herniation. 

Since many spine-related accidents involve 

impact loading, this new study investigates 

whether impact loading might further increase 

the likelihood of herniation in flexed ovine lumbar 

motion segments.  

Method: 

Fully hydrated ovine lumbar motion segments 

(n=23) were creep loaded at ~300 N for 1 

hour, then in a custom-built impact rig flexed 

7° and impacted by dropping a mass of 4.3 

kg from a height of 0.8 m. Following chemical 

processing, each sample was externally assessed 

for herniations and then bisected sagittally to 

examine macroscopically the exposed bisected 

surfaces.  

Results: 

Externally visible herniations occurred in 8 of 

the samples and most were observed in the 

lateral aspects as nuclear extrusions. One of the 

herniated samples also contained a fractured 

endplate with nucleus migrating into the vertebral 

bone. In all remaining non-herniated 15 segments 

endplate fractures were observed.  

Discussion and Conclusion: 

This study indicates that impact loading of 

flexed ovine lumbar motion segments is more 

likely to induce endplate fractures. Herniations 

seem more likely to occur with a larger flexion 

angle and lower rates of compressive loading 

of 400 mm/min and 40 mm/min. A more recent 

study of flexed ovine lumbar motion segments 

compressed to failure at 40 mm/min showed 

that the lateral annulus was the primary site for 

internal disruption and herniation initiation. That 

most externally visible herniations in this new 

impact study were observed in the lateral regions 

indicates that the lateral disc periphery can also 

be involved in the herniation mechanism under 

impact loading conditions.
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Introduction:

Tissue exposed to theatre air during surgery is 

susceptible to cooling and moisture loss. The 

resulting local hypothermia and desiccation is 

associated with delayed wound healing and 

surgical site infections (SSI).  This study aimed to 

investigate HumiGard™ a device that maintains 

homeostatic conditions of the incision site 

during orthopaedic surgery through delivery of 

hydrated and warmed air (100% relative humidity 

and 37°C). We hypothesise that HumiGard will 

improve surgical wound healing.  

Method:

Under general anaesthesia, a single 16cm 

posterior midline lumbar incision was made on 12 

pigs (6 control, 6 HumiGard) exposing the spinal 

processes and laminae. The incision sites were 

exposed to a theatre environment with downflow 

for 3-hours before closure. Muscle biopsies for 

histology were taken at wound closure and after 

a 14-day recovery. Skin biopsies of the wound 

were taken on Day-14. Biopsies were given 

histopathology and fibrosis scores (between 

0-3, 0-no damage, 3-greatest damage) by a 

pathologist. Skin from the wound was also tensile 

tested on Day-14.   

Results:

In the exposed skeletal muscle, the average 

histopathology scores for the HumiGard and 

control groups were 1.8 and 2.5, respectively 

(p=0.15). Average fibrosis scores were 1.8 

(HumiGard) and 2.4 (control), p=0.2. The average 

histopathology scores for skin from the incision 

site for the HumiGard and control groups were 0.8 

and 2.6, respectively (p<0.01). Average fibrosis 

scores were 1.0 (HumiGard) and 1.5 (control), 

p=0.04.  The HumiGard treated wounds had 

an average tensile strength of 0.47MPa and the 

control animals 0.41MPa (p=0.6).   

Discussion:

The reduction in intraoperative tissue damage 

in both the exposed internal tissue and skin, 

indicates HumiGard has the potential to improve 

how a surgical wound heals and reduce SSI.   

Conclusion:  

HumiGard creates an optimal environment 

for exposed tissue, maintaining physiological 

conditions, which is important for wound 

healing and may complement existing infection 

prophylaxis measures.

SPINE / UPPER LIMB ABSTRACTS
Room: Devon Room 

Moderators: Perry Turner

TITLE:

Presenter: Joe Baker

Time of Presentation: Tuesday 22nd October |  

11:30am - 11:40am

Type: Paper

Affiliations: Waikato Hospital, Auckland,  

Epworth Richmond, Melbourne

Authors: Joseph Baker, John Cunningham,  

Dharshini Sreenivasan, Callum Spence

Topic: Humigard spine tissue health

Category: Spine

Effect Of Humidified Warmed Air On The Surgical Incision During Spinal 
Surgery: An Animal Model of Tissue Health



88

Introduction:

The majority (75%) of reverse total shoulder 

arthroplasty (RTSA) captured in the New Zealand 

Joint Registry (NZJR) use either SMR (Lima-LTO, 

Italy) or Delta Xtend (DePuy Synthes, USA). This 

registry-based study aimed to compare implant 

survivorship and revision reasons between the 

two most frequently used RTSA prostheses.  

Methods: 

Using NZJR data collected between 1999 and 

2021, we identified 5891 patients who underwent 

RTSA using SMR cementless (62.8%) or Delta 

Xtend (37.2%) prostheses. Delta Xtend was sub-

divided into cementless (31.4%) and cemented 

humeral stem (5.8%) sub-groups for analysis. 

Revision-free implant survival and functional 

outcomes (Oxford Shoulder Score) were adjusted 

by age, ASA grade, indication, sex, and surgeon 

experience for comparisons between groups.  

Results: 

The Delta Xtend cemented had a significantly 

higher adjusted revision risk compared to 

both the Delta Xtend cementless and the SMR 

cementless (Hazard Ratio [HR]=2.04, p=0.011; 

and HR=2.59, p<0.001, respectively). There 

was no significant difference between the 

Delta Xtend cementless and SMR cementless 

groups (HR=1.28, p=0.129). The Delta Xtend 

cemented group was significantly (p≤0.01) older, 

co-morbid (ASA 3-4), female and indicated for 

fracture compared to other groups. The most 

common reason for revision was aseptic loosening 

and infection for Delta Xtend cemented and 

cementless, and aseptic loosening alone for SMR 

cementless. Average OSS scores were significantly 

lower in Delta Xtend cemented compared to 

Delta Xtend cementless and SMR cementless at 6 

months (30.8, 35.9 vs. 35.6, respectively, p<0.01) 

and 5 years (37.4, 40.7 vs. 39.5, respectively, 

p<0.01).  

Discussion and Conclusion: 

Overall, Delta Xtend cemented had the highest 

risk of revision compared to other groups, while 

there was no difference between the Delta Xtend 

cementless and SMR cementless. As the incidence 

of RTSA continues to rise, a better understanding 

of the long-term risks and complications is 

necessary to determine the best choice of 

implant.
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Background:

There is currently a lack of assessment tools with 

established predictive validity to inform return 

to play readiness following shoulder stabilisation 

surgery for anterior instability for competitive 

athletes. The shoulder arm return to sports test 

(SARTS) is a novel physical performance test 

battery with excellent inter-rater and intra-rater 

reliability and has normative data established 

in New Zealand rugby players. Our aim was to 

establish the predictive validity of SARTS, for 

post-operative instability episodes after anterior 

stabilization surgery to better inform return to 

play decision-making and therefore decrease 

rates of reinjury.  

Methods:  

We carried out a prospective multi-centre trial 

in New Zealand with surgeries carried out in 

Taranaki, Auckland, Wellington, and Waikato.  

Physiotherapy based SARTS testing was 

performed at 6 months post shoulder stabilisation 

and the main outcomes of recurrent instability, 

positive apprehension test, and return to play 

assessed at 12- and 24-months post operatively.  

Results:

Preliminary data shows the ball abduction 

external rotation (BABER) component of SARTS 

testing approaching significance with regards 

to a successful return to play (p-value = 0.069). 

Participants with apprehension at 6 months post 

op also demonstrated a statistical difference or 

approached significance in side hold, BABER and 

line hops testing components of SARTS.  

Discussion and Conclusions:  

Early data shows evidence of statistical 

significance of SARTS testing at 6 months post 

operatively when predicting both ongoing 

apprehension and return to play at 12 months 

post anterior shoulder stabilization.
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Introduction:  

Over the past two decades the number of 

females in the medical work force has continued 

to increase.  While females remain under-

represented in surgery, there is an increasing 

number of female orthopaedic trainees and 

surgeons in New Zealand.  International literature 

suggests female doctors, especially surgeons, 

have an increased rate of pregnancy loss and 

complications, however no similar study had been 

performed in New Zealand.  

Method:  

We complied an electronic, anonymous, and 

voluntary survey with the assistance of an 

obstetrician with a sub-specialist fertility training. 

The survey was sent through specialty and GP 

colleges, and through female medical support 

groups  

Results:  

A total of 1023 doctors participated in the 

survey.  52% of female doctors report delaying 

having child for work related reasons.  Those 

who worked in surgery were more likely to delay 

having a child for work reasons (53.4%) compared 

with those in general practice (33.3%).  56.1% of 

respondents describe experiencing infertility, and 

23.8% required assistance to conceive. Women 

in surgical specialties were more likely to require 

IVF than those in general practice or medical 

subspecialties.  36.8% of all participants describe 

experiencing pregnancy loss, compared to 15.3% 

of the general population.  65% of respondents 

reported complications during pregnancy and 

64% of respondents experienced complications 

with labour and delivery.  The rate of post-

natal depression in our participants was 23.5%, 

compared to the national average of 8-13%.  

34.2% of respondents with children think that 

their job has impacted on their ability to complete 

a family, and 23.7% feel as though having children 

has impacted their ability to work in private 

practice.  

Conclusions:  

By highlighting these concerns, we hope that 

female surgeons are able to make informed 

decisions with regards to their fertility, and 

are supported with these decisions by 

their colleagues, departments and hospital 

management.
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Introduction:

Effective teaching for surgical trainees is a 

subject of debate and continued evolution. 

Where traditional hardship has been discouraged 

following a greater awareness of trainee wellness, 

complete removal of some necessary discomfort 

for effective training may be unrealistic and 

should be regarded with caution. Next to positive 

and negative reinforcement, the literature is 

sparse with evaluation of a middle ground that 

may provide a combination of uneasiness to 

generate mental stimulus and encouragement to 

promote trainee self-worth. This study aimed to 

source the opinion of the orthopaedic consultant 

and trainee bodies within New Zealand regarding 

such a middle ground and its effectiveness in 

teaching methodology.  

Methods:

The NZOA body were provided with an operative 

scenario that encountered a complication and 

then four variants of teaching approach that 

ranged from negative reinforcement through 

to pure positivity. Respondents where then 

surveyed as to the effectiveness of each variant 

as a teaching method, which would make them 

feel better as a registrar and their general feeling 

about the state of orthopaedic training in  

New Zealand.  

Results:

Data indicate that 57% of respondents felt a 

hybrid method of reinforcement provided the 

most mental strengthening for training. Further 

analyses demonstrated that 67% of respondents 

felt this method provided most effective training 

and 61% felt would make them feel better as 

registrars.

Discussion:

How best to teach in the medical profession 

continues to be source of discussion. These 

data indicate that a large proportion of those 

trained and undergoing training in New Zealand 

appreciate a hybrid form of reinforcement and 

find it the most effective method of training.  

Conclusion:

Teachers of surgery can feel reassured that a 

large proportion of trainees understand a certain 

amount of necessary discomfort when it comes to 

being taught and find it effective.
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Introduction:  

Informed consent is an ethical and legal 

obligation for healthcare professionals prior to 

providing any treatment. It is integral in patient-

centred care and complaints may arise when the 

process is inadequate. The purpose of this is 

study is to identify what patients perceived to be 

important during the informed consent process.  

Methods:

Single centre study retrospectively recruiting 

adult patients with distal radius fractures 

managed surgically between July 2022 and 

December 2022. Medical records were reviewed 

for documentation of risks discussed during the 

informed consent process. Mixed questionnaire 

assessing patient perceived understanding, 

satisfaction and criticism was administered via 

telephone. Data was analysed using SPSS.

Results:  

25 patient interviews were conducted. Mean 

overall patient satisfaction with the informed 

consent process was rated 8.68 out of 10 (SD 

1.18). Overall patient satisfaction was significantly 

associated with patient perception of the 

amount of time spent with them during the 

informed consent process (P < 0.005) but not 

significantly associated with patient perceived 

surgical outcome or complications. Only 40% 

of patients had criticism for the informed 

consent process which included comments 

most commonly relating to time. Only 10 (40%) 

patients had adequately documented discussions 

of risks of surgery. However, having adequate 

documentation of risks was not significantly 

associated with overall satisfaction or patient 

perception of how well informed they felt about 

risks.  

Conclusion:

This study showed that patient perception of 

the amount of time spent with them during 

the informed consent process was the most 

significant factor relating to overall satisfaction. 

Interestingly, good documentation of the risks 

discussed did not significantly correlate with 

how well-informed patients felt nor to overall 

satisfaction. Despite this, documentation remains 

crucial as complications are not uncommon and 

can potentially result in serious complaints and 

medicolegal disputes.
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Introduction:  

The inequitable distribution of healthcare 

professionals within countries across urban 

and non-urban centres has been identified 

as a key barrier to health equity. Although 

systematic reviews have shown limited evidence 

demonstrating the effectiveness of interventions 

aimed at addressing the inequitable distribution 

of health professionals a number of admission 

policies have subsequently been introduced. 

A difference in factors affecting location of 

practice may exist between urban and non-urban 

practicing orthopaedic surgeons in New Zealand. 

The aim of this research is to identify these 

factors which may influence decision regarding 

targeted selection policies for the New Zealand 

Orthopaedic Association.  

Method: 

All orthopaedic surgeons in New Zealand in 2024 

were asked to complete a 29 item questionnaire 

evaluating factors thought to affect choice of 

practicing location. Each participant was invited 

to anonymously submit their responses along 

with age, sex and ethnicity to the researchers 

database. All 141 participants who completed the 

questionnaire were included in the study.  

Results:  

Results have shown that surgeons currently 

practicing in non-urban centres are only 10% 

more likely to have been born in a non-urban 

centre though are more than two times more 

likely to have graduated overseas (28.6% versus 

13.9%). Place of birth, location of primary school 

and high school, birthplace of partner and intent 

to practice rurally at medical school entrance had 

no statistically significant difference on location of 

practice for New Zealand orthopaedic surgeons.

Discussion and Conclusion:

Our result reflected our hypothesis that a number 

of factors shown in existing systematic reviews 

to influence urban versus non-urban workforce 

are not significantly influencing the place of 

work for New Zealand orthopaedic surgeons.  

Interventions that have been implemented to 

address the non-urban workforce are possibly 

yet to have influence with only two out of 141 

participants having applied to medical school via 

rural admissions scheme. Our data has shown a 

significant lack of exposure to non-urban hospital 

medicine 32% having no exposure by the end of 

SET training.
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Aim:

Diabetic foot infections requiring amputation are 

one of the most common presentations under 

orthopaedic surgery. The best level of amputation 

for patients presenting with foot infections is 

frequently debated. This study looks at the overall 

outcomes and survival at the routine levels of 

lower limb amputations for diabetic foot infection 

with the aim to guide management for our future 

patients. 

Methods:  

This is a 10 year (2012-2021) retrospective 

review of patients aged >16 years presenting to 

Middlemore Hospital with diabetic foot infections 

who underwent amputations of their lower limb at 

various standard amputation levels; amputation 

above knee (AKA), below knee amputation 

(BKA), midfoot amputations (trans-metatarsal, 

chopart and lisfranc amputations) and forefoot 

amputations (toes and metatarsals). Clinical 

records were reviewed to determine the level 

of amputation, number of procedures required 

and overall survival post operatively. Baseline 

comorbidities were collected. Patient survivorship 

was analyzed using Kaplan-Meir analysis and Cox 

regression models.  

Results:  

Within the study period, 442 patients were 

included. By the study’s end, 55% (n=236) had 

passed away. Patients were divided into groups 

based on the highest level of amputation that 

they received: AKA (n=50), BKA (n=113), midfoot 

amputation (n=37) and forefoot amputation 

(n=232). Higher levels of amputation were 

associated with higher average return to theatre 

for repeat procedures (eg. debridements). 

Mortality rates were significantly higher for those 

with AKA’s than for those with any other type 

of amputation. Survival probability at 1 year 

and 5 years was highest in those with midfoot 

amputations, followed by those with forefoot 

amputations.  

Conclusion:

It is evident that there is a significant mortality 

associated with diabetic foot infections which 

require amputations. It is clinically relevant that 

patients who have foot preserving procedures 

have a better likelihood of survival as well as 

fewer total number of operations. Treatment that 

aims to salvage rather than aggressive amputation 

should be considered in management of patients 

with diabetic foot complications to best serve this 

vulnerable population.
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Introduction:  

Necrotising fasciitis is a serious bacterial infection 

of the soft tissue and fascial layers beneath the 

skin. Infection often occurs through a port of entry 

in the skin and can spread rapidly, with potentially 

life-threatening consequences. This study was 

prompted by anecdotal cases of necrotising 

fasciitis in Tauranga Hospital. The aim of this study 

was to audit presentations of necrotising fasciitis 

under orthopaedic services in the Bay of Plenty 

region over a 2-year period.  

Methods:  

All cases of necrotising fasciitis diagnosed in 

Tauranga and Whakatāne hospitals from 1 April 

2021 to 31 March 2023 were identified and 

obtained using ICD-10 coding data. Descriptive 

analysis was used to report incidence rates of 

necrotising fasciitis. The literature was searched to 

identify global trends in necrotising fasciitis and 

explanations for trends were explored.  

Results:  

Five cases of necrotising fasciitis were identified 

over the study period. All cases were diagnosed 

during the final 5 months of the study period, 

suggesting a sharp increase in incidence.  

Many body sites were implicated, with some cases 

of multifocal infection. Implicated sites included 

the ankle and foot (n=3), upper arm (n=2), lower 

leg (n=2), pelvis and thigh (n=l), and forearm 

(n=1). There was no clear association between 

age, gender, ethnicity, and location of inhabitancy 

with rates of necrotising fasciitis.  

Discussion:  

Current literature portrays a globally increasing 

incidence of necrotising fasciitis. Despite 

ongoing uncertainty about causes of this change 

in incidence, increasing awareness, bacterial 

virulence, and increasing prevalence of comorbid 

conditions have been speculated as possible 

drivers of necrotising fasciitis rates.  

Conclusion:  

Necrotising fasciitis is an orthopaedic emergency. 

Our results showed a sharp increase in its 

incidence under orthopaedic services in the 

Bay of Plenty region, which is consistent with 

wider literature and a cause for concern. Further 

research is warranted to identify causes and 

prevention strategies for necrotising fasciitis.  
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Introduction:

The New Zealand Joint Registry disseminates 

surgeon-level reports annually and revision rates 

are used to identify surgeons with potential 

outlier performance. Historically, these included 

all procedures and reported unadjusted all-time 

revision rate, presented using funnel plots.  

We aimed to validate aspects of this method and 

identify potential improvements.  

Method:

Aspects of the existing method were validated 

and potential improvements identified through 

comparison with other registries and review of 

the literature. Feasibility and impact on surgeons 

identified as outliers was systematically evaluated 

for potential improvements.  

Results:

Reporting revision rates using funnel plots and 

data held in a high quality registry was supported. 

Three potential improvements were identified: 

reporting shorter timeframes to better reflect 

current practice, risk adjustment to facilitate fair 

comparisons between surgeons and including 

patient reported outcome measures to provide a 

more comprehensive understanding of surgeons’ 

results. Revision at two years was identified as a 

feasible shorter timeframe, resulting in significant 

differences in potential outliers identified. Risk 

adjustment models were developed for hip and 

knee arthroplasty using covariates collected by 

the registry, these were poor-fitting and risk-

adjustment was not pursued further. Funnel plots 

for mean six month Oxford score were developed 

and used to identify potential outliers. There were 

significant differences in surgeons identified as 

potential outliers using mean six month Oxford 

score compared with revision rate.  

Discussion and Conclusions:

The findings of this paper support the continued 

use of revision rates to assess surgeon-level 

outcomes. Reporting revision rate at two years 

and mean six month Oxford score are two 

potential improvements which are feasible and 

would result in significant differences in identified 

potential outliers. We suggest using these 

measures alongside a longer-term revision rate 

when evaluating surgeon performance. The audit 

and peer review process for surgeons identified as 

potential outliers remains essential for assessing 

whether outcomes are truly suboptimal.
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Introduction:

Hip dysplasia is characterised by inadequate 

acetabular coverage of the femoral head, 

leading to pain, activity restriction and early 

osteoarthritis predominantly afflicting young 

patients. Periacetabular osteotomy (PAO) surgery 

reorientates the acetabulum with a goal of 

increasing femoral head coverage to increase 

contact area and stability, and reduce contact 

pressure. Though high success rates in this 

surgery are reported, many patients go on to 

develop osteoarthritis. This study aims to develop 

a workflow to determine the ideal patient-specific 

position of PAO correction.  

Method:

We conducted a finite element analysis of a 

dysplastic hip joint to determine the influence 

of acetabulum orientation on cartilage contact 

pressure. CT scans were segmented to capture 

the patient specific bony anatomy and volumetric 

cartilage elements were generated and assigned 

linear elastic material properties. Contact forces 

from instrumented prostheses (Orthoload) were 

applied to represent loading during heel-strike, 

mid-stance, and toe-off of walking gait. 

Cartilage contact pressures were obtained across 

a range of flexion-extension and ab-adduction 

osteotomies.  

Results:  

We demonstrated reduction in cartilage contact 

pressure with acetabular fragment adduction, and 

further reduction again with fragment extension. 

Optimal osteotomy position for these geometries 

was found to be 25° acetabular adduction, and 

15° of extension. Maximum contact pressures 

decreased by 41%, 18% and 35% in positions of 

heel strike, midstance and toe off with concurrent 

increase in cartilage contact area of 94%, 114% 

and 89%, respectively.  

Discussion and Conclusions:  

Using CT-based simulation of PAO surgery, 

we were able to investigate the change in 

contact pressure across of range of acetabular 

orientations. This could then be used to define 

the ideal combination to reduce cartilage 

pressure, increasing femoral head coverage and 

reducing predicted cartilage contact pressures 

in different phases of the gait cycle. This study 

lays the foundation and illustrates the application 

of pre-operative planning using patient-specific 

simulation of PAO.
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Specific Aims and Objectives: 

Orthopaedic surgery increasingly relies on the use of 

intraoperative fluoroscopy to guide fracture reduction 

and implant placement. The inherent risk of fluoroscopy 

is radiation exposure and the damaging effects it has 

on biologic tissues. The latency between exposure and 

effect, and limited epidemiologic data make it difficult to 

determine a safe level of radiation exposure. Protection is 

primarily afforded by lead gowns worn by members of the 

theatre team.  Within our department there exists a variety 

of lead gowns designs which led us to theorise that the 

protection afforded may also vary. There were three gown 

designs; a traditional ‘skirt and vest’, an over the shoulders 

‘tunic’ style and a backless option with partial splits so 

a flap is created between the legs named the ‘spartan’. 

We sought to quantify radiation exposure to the surgeon 

whilst wearing each of these styles during standing and 

seated procedures. 

Methods: 

An electronic dosimeter was utilised to record radiation 

levels at five areas on the surgeon; eye, axilla, waist, 

groin and knee for each gown design in a simulated 

seated distal radius volar plating and standing antegrade 

femoral intramedullary nailing. Image intensifier was 

operated by radiographers utilising the standard trauma 

protocols for our centre. All recordings were performed 

in an operating theatre in a standard configuration, using 

anthropomorphic phantom limbs and real implants. Data 

was then analysed using single factor ANOVA and post 

hoc analysis using Bonferroni correction and two sample 

student t tests with an alpha value  set at 0.05. 

Results: 

There exists significant variation between gown designs 

in both seated and standing positions when measuring at 

the waist and groin. During seated procedures, the skirt 

and vest design led to significantly higher doses to the 

waist and groin when compared to designs that allowed 

lead to fall between the legs such as the tunic or spartan. 

Conversely, when standing there were significantly higher 

doses to the groin when wearing the spartan design 

compared to the other gown styles. The skirt and waist 

design allowed significantly higher doses at the waist than 

other gown styles when standing. There was no difference 

in exposure to the surgeon’s eyes and knees between 

gown designs as these remain unprotected by all  

three styles.   

Conclusion: 

Seated procedures should prioritise gown designs that 

allow lead to fall between the legs and protect the 

surgeon’s groin. Standing procedures must balance 

surgeon mobility with protection, as any gaps between 

lead will cause higher doses of radiation exposure. 

Although it is  recommended that lead covers below 

the knee, no gown design did so in our centre. Despite 

significant differences between gown designs the overall 

doses recorded fell within currently accepted levels. 

However, the cumulative effect of these small variations 

would create significant differences over the working life 

of a surgeon. Where possible gown designs should be 

standardised, tailored to the individual and the position/

procedure. Radiation safety training should be evolved 

to include these considerations for those working with 

fluoroscopy in theatre. 
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Specific Aims:  

To determine if pre-operative anticoagulation or 

antiplatelet therapy is an independent risk factor 

for morbidity and mortality in patients with acute 

hip fractures undergoing operative management.  

Methods:  

A retrospective analysis of patients who had 

undergone operative management of a hip 

fracture over a two-year period, from 01/01/16 

to 31/12/17, at Auckland City and Middlemore 

Hospitals was performed. Inclusion criteria were: 

Aged over 50, proximal femur or hip fractures 

undergoing operative fixation or replacement.  

Results:  

1015 patients were included in the study, 

and broadly divided into 3 groups. No 

anticoagulation (53.7%), Antiplatelets (32.1%) 

and Anticoagulation (14.2%). Anticoagulated 

patients were significantly more likely to wait in 

excess of 24 hours for operative management (p 

= <0.001) compared to those who were not on 

any anticoagulation.  Anticoagulated and non-

anticoagulated groups were grouped into time 

to operation cohorts of <24 hours, 24-48 hours, 

48-72 hours and >72 hours in attempt to control 

for the known increased mortality associated with 

delay to operative management. When controlling 

for time to operation, there was no significant 

difference in mortality at six weeks (p = 0.878) 

or twelve months (p = 0.102). Peri-operative 

transfusion rates and post-operative return to 

theatre in the two groups were also comparable 

with respect to time to theatre (p = 0.830 and p = 

0.661 respectively).  

Discussion and Conclusions:  

This study disputes the validity of perioperative 

concern in the anticoagulated patient over 

expeditious operative management. There 

was no significant difference in mortality when 

comparing those receiving anticoagulant 

medications preoperatively and those who were 

not, with respect to time to theatre.  Furthermore, 

presenting these patients to theatre within a 

48 hour, or even 24 hour, window, does not 

increase their risk of intra-operative blood loss or 

perioperative complications as a result of their 

perceived increased bleeding risk.
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Introduction:

Hip fractures are associated with a high risk of 

death. A comprehensive understanding of risk 

factors contributing to post-op death following 

hip fracture treatment will provide valuable 

information to govern clinical practice.  Using 

data from the New Zealand branch of ANZHFR 

from 2016-2021, we asked (1) What is the 

mortality incidence for hip fractures adjusted for 

age? and (2) What are the relevant risk factors for 

post-operative mortality following hip fractures?  

Methods:  

A retrospective cohort of patients admitted into 

all New Zealand hospitals from 2016 to 2021 

with a minimum follow-up of 1 year was reviewed 

through data from ANZHFR. Statistical analysis 

was conducted using R (GNU project). Mortality 

incidence is reported in Kaplan Meier curve and 

risk factors were calculated using cox hazard ratio 

and chi-square test with p-value < 0.05 deemed 

significant.  

Results:  

A total of 15188 patients were recorded to have 

hip fractures with an average age of 84. The age-

unadjusted overall mortality rate is 10% at three 

months and 28% at one year. 15% of patients 

within the age range of 80-90 die within three 

months, and 35% within a year from the time of 

admission. Significant risk factors for mortality 

were (1) age > 65, (2) patients who lived in care 

facilities before admission, (3) ASA > 3, (4) male, 

(5) pre-op inability to walk independently, (6) 

absent of bone protection treatment, and (7) 

discharge destination to care facility. Surgery 

within 36 and 48 hours is not a significant risk 

factor when adjusted to age 80-90 and ASA 

3. Weekend admission, weekend surgery and 

after-hour surgery (later than 3.30 pm) are not 

associated with higher mortality at 30 days.  

Conclusion / Clinical Significance:

Patients presenting with hip fractures are older, 

more comorbid and frail. Patients who are 

independent in their daily activities pre-admission 

and remain independent post-operatively have 

less mortality risk. Once adjusted to age and ASA, 

operation delay and operation after hours do not 

affect 30-day mortality risk.
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Introduction:  

The aim of this study was to compare the 

re-operation rates for periprosthetic femoral 

fractures (PPF) that occur with the most commonly 

used cemented taper stem (Exeter), and the 

most commonly used cementless collared stem 

(Corail) used for total hip arthroplasty (THA) in 

the New Zealand Joint Registry (NZJR). Although 

comparisons have previously been made between 

all cemented and cementless THAs, this study 

aims to compare the two most common stems 

used in New Zealand.  

Methods:  

We performed a retrospective review of all 

PPF requiring revision surgery in New Zealand 

between January 1999 and December 2023.   

All revision arthroplasty cases performed for 

fracture were captured through the NZJR.  

Results:  

A total of 84,941 THAs were implanted.  63,496 

cemented Exeter femoral components and 

21,445 cementless collared Corail components 

were implanted. Overall 477 patients (0.073/100 

component years) required revision arthroplasty 

for PPF. Of these, 60 revisions for PPF occurred 

within the first 90 days post op, and 417 occurred 

after 90 days. There was no statistically significant 

difference in revision rate for PPF between 

cemented Exeter, and cementless collared Corail 

(0.61% (388/63,495) vs 0.41% (89/21,446); p = 

0.303) femoral stems.  

Discussion:  

We compared the revision rate for femoral PPF in 

the most commonly used cemented (Exeter) and 

cementless collared (Corail) stems, to minimize 

the bias of other less well performing implants in 

both the cemented and cementless collared stem 

categories. This NZJR data indicates that overall 

rates of revision arthroplasty for PPF are not 

statistically different between the two cohorts,  

but does not account for patient factors, such as 

age, BMI, or ASA.

Conclusion: 

 The overall rate of revision arthroplasty for PPF 

does not differ between cemented Exeter, and 

cementless collared Corail femoral stems in the 

NZJR.  
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Introduction: 

Distal femoral fractures (DFFs), like neck of femur 

fractures (NOFs), are associated with significant 

morbidity and mortality. While NOFs are typically 

managed with surgery within 48 hours to minimize 

complications and mortality, the literature behind 

a similar treatment timeframe for DFFs show 

variable results.  

Method: 

This retrospective study examined patients aged 

60 and above with DFFs admitted to Middlemore 

Hospital from 2013 to 2022. Both native and 

periprosthetic DFFs were included. Patients 

were stratified based on time to surgery (TTS) 

into two groups: less than 48 hours and more 

than 48 hours. Thirty-day and one-year mortality 

rates were analysed, along with post-operative 

complication rates. Logistic regression was used 

to explore relationships between TTS, other risk 

factors, and outcomes, with statistical significance 

set at p < 0.1.  

Results: 

A total of 100 eligible patients were identified, 

with a median TTS of 43.4 hours. Sixty-one 

patients underwent surgery within 48 hours (p = 

0.03). Thirty-day and one-year mortality rates were 

7% and 26%, respectively (p < 0.0001). There was 

no statistically significant difference in mortality 

rates based on TTS (p > 0.1), but an association 

with higher complication rates with longer TTS 

was observed (p = 0.1).  

Discussion: 

Although TTS for DFFs generally aligned with the 

48-hour benchmark recommended for NOFs, our 

findings did not show a significant association 

between TTS and mortality. However, longer TTS 

was correlated with increased complication rates, 

suggesting a potential benefit of early surgery in 

reducing post-operative complications through 

earlier rehabilitation initiation.  

Conclusion: 

This study underscores the importance of 

optimising care pathways for DFF patients. 

While TTS did not significantly affect mortality 

outcomes, expedited surgery may mitigate 

complications, supporting the development of 

protocols aimed at timely intervention for DFFs to 

improve overall patient outcomes.
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Introduction: 

Tibia fractures are common long bone fractures 

and prone to becoming open due to their limited 

soft tissue envelope. Its treatment can become 

complex. The aim of this study is to examine the 

epidemiology and characteristics of tibia fractures 

that have been treated in a major Level I trauma 

centre in New Zealand.  

Methods: 

Surgically treated tibia fractures from 2010 to 

2022 were identified by screening intra-operative 

images in Picture Archiving and Communication 

System (PACS). Patients 18years and older with 

tibia diaphyseal fractures definitively treated at 

this institution were included. Electronic records 

were examined to identify demographic details 

and outcomes of interest: unplanned return to 

operating theatre indicative of major adverse 

outcomes such as but not limited to flap failure, 

non-union, amputation.  

Results: 

799 individual fractures were identified in 784 

individuals.  The mean age was 42.69. 28.8% 

were female. 19.4% were not domicile/tourists.  

Of all tibia fractures, 31.4% were open; 11.6% 

were Grade III. Rate of compartment syndrome 

was 3.9%. 2.5% of fractures resulted in 

amputation and 4.9% required flaps. Average 

time to flap coverage is 6.54 days. 1-year 

mortality rate related to the injurious event is 

0.89%. 105 of total tibia fractures resulted in 

unplanned return to theatre resulting in a major 

complication rate of 13.1%.  

Discussion/Conclusion: 

This is the largest New Zealand study to date 

based on clinician-collected data examining the 

epidemiology and trends of tibia fractures in a 

single region. Despite improved infrastructure in 

the region and COVID lock downs, there is no 

obvious decline in the number and severity of 

tibial shaft fractures being treated. The significant 

percentage of injuries treated in individuals who 

are out of domicile may reflect a further need 

to improve infrastructure. ACC and hospital 

funding need to reflect the significant resources 

and expertise required to manage complex tibia 

fractures and its complications.
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Introduction: 

Histopathologic analysis of intramedullary 

samples obtained from operative instruments is 

often performed to establish or confirm diagnosis 

of underlying pathological lesions. However, the 

performance and utility of intramedullary reaming 

sampling remains controversial. In this study, we 

aimed to assess the performance and utility of 

intramedullary reaming sampling as well as to 

estimate risk of malignancy according to clinical 

presentation.  

Methods: 

A 13-year retrospective review of 

histopathological results paired with clinical 

records was performed. Inclusion criteria were 

proximal and midshaft femur intramedullary 

samples obtained during interventions for 

pathological femur lesions and fractures in all 

age groups. Exclusion criteria were suspected 

primary bone tumour, distal femur metaphyseal 

samples, whole femoral head samples, targeted 

biopsy, open biopsy, periprosthetic samples 

and infection workup. Reaming sampling results 

were assessed against reference standard 

defined as ‘multidisciplinary histopathological/

clinical diagnosis with follow-up’. Indications 

were categorized and malignancy rates for each 

sampling indication assessed.  

Results: 

185 samples in 181 patients were included. 

Sample adequacy was 100%. Overall 

intramedullary femur reaming sampling 

demonstrated false negative rate of 14.6%, 

sensitivity 85.4%, specificity 100%, PPV 100%, 

NPV 86.4% and accuracy 92.4%. Sampling 

indications were (1) visible pathological lesion, 

(2) history of malignancy, and (3) atypical clinical/

radiographical features. Risk of malignancy 

were: 100% in aggressive-appearing lesions, 0% 

in benign-appearing lesions, 78.7% in high-

risk malignancy background, 6.5% in low-risk 

malignancy background, 0% in atypical features 

excluding distant suspicious lesions. Despite 

no visible femur lesions, 5.6% malignancy were 

detected with intramedullary reaming sampling 

which further increases to 13.6% in those with 

high-risk malignancy background.  

Conclusion: 

Histopathologic analysis of intramedullary femur 

reamings was found to have false negative rate 

of 14.6%. However, considering its high accuracy 

and sampling adequacy, logistical benefits, 

and usefulness in detecting occult pathological 

fractures, it remains an invaluable tool to the 

orthopaedic surgeon.
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Introduction: 

Bone screws are the most frequently used 

orthopaedic implant. A screw is designed to convert 

torque into axial load. Slippage at the interface 

between driver and recess is one of the most 

commonly observed challenges in orthopaedic 

applications, this is not often a problem when 

inserting the screw but upon removal of metalware.  

The aim of this study was to assess the torque 

required to failure of bone screw head recess in both 

common orthopaedic screws and household screw 

heads and assess which screw recess/ drive interface 

is least likely to slip.  

Methods: 

The screws were obtained from DePuy Synthes, 

Stryker and the local hardware store, the screws 

used had a diameter of 3.5mm with differing 

recesses, torx (T15 and T10), hexagonal drive 

(2.5mm), square drive, pozidriv, phillips and flat 

head. We tested titanium in torx and hex and 

stainless steel in all of the drives. A custom-made 

jig was constructed to allow the screw to be held 

steady, while controlled anticlockwise torsional force 

was applied to the screw.  The maximum torque 

applied to the screw prior to failure of the recess or 

drive was measured on an electronic torque meter. 

To reduce operator error, a total of five tests on each 

screw were applied by two different investigators.  

The mean torque required and standard deviation 

from the mean was calculated. Statistical analysis 

was completed using paired two tailed T tests with a 

95% confidence interval.  

Results:

(Fig 1.)  Stainless steel performed better than 

titanium for the same screw head (hex vs torx) 

(p<0.05). From the commonly used orthopaedic 

screws we found no statistical significance when 

comparing titanium hex 2.5mm (4.0 ± 0.35 Nm) vs 

T10 torx (3.5 ± 0.47Nm) (p=0.12), and stainless-steel 

hex 2.5mm (6.4 ± 0.66 Nm) vs T10 torx (5.6 ± 0.17 

Nm) (p=0.05).  The best performing orthopaedic 

screw, of the 3.5mm screws tested, was the T15 

torx stainless screw (7.2Nm ± 0.31) this was not 

statistically significant when compared to the second 

best (stainless-steel hex 2.5mm) (P=0.39). We found 

that the Pozidriv could hold the most amount of 

torque prior to recess failure, the best out of the 

3.5mm screws tested (8.0 ± 1.02Nm) (p<0.05).  

Discussion: 

There are multiple factors that contribute to 

recess failure including the type of metal used 

and characteristics of the screw head. In our study 

the highest torque was observed in the stainless 

steel pozidriv screw heads. Although, the best 

orthopaedic screw tested was the stainless T15 torx.
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Introduction: 

The uses of Artificial Intelligence (AI) into 

orthopaedic surgery has garnered increasing 

interest over recent years. This study aims to 

identify and analyse publication trends in AI 

applications within orthopaedics by examining 

original research articles demonstrating their 

uses.   

Method:

A search was conducted using the PubMed 

MeSH terms “Artificial Intelligence” and 

“Orthopaedics,” which resulted in 215 

articles published between 1986 and 2024. 

These articles were screened for applicability, 

excluding 87 unrelated articles. Additionally, 92 

editorials and review papers were identified and 

excluded. The final analysis included 36 original 

articles published between 2017 and 2024, 

which were categorised based on their specific 

applications of AI in orthopaedics.   

Results:  

The analysis identified seven primary 

subcategories of AI application within 

orthopaedics: administration and management 

(10 articles), outcome prediction (10 articles), 

education and training (8 articles), imaging 

interpretation and diagnosis (5 articles), 

intraoperative assistance (1 article), follow up 

assistance (1 article), and surgical planning (1 

article). A notable increase in research activity 

was observed, with 23 of the 36 (63.9%) 

included articles published in 2023 or the first 

half of 2024.   

Discussion:  

These findings highlight a significant and 

increasing interest in the potential applications 

of AI within orthopaedics, evidenced by the 

substantial number of editorials and reviews on 

the topic. However, there remains a limited body 

of original research demonstrating practical 

uses of AI in clinical settings. The majority of 

AI applications in orthopaedics are focused 

on administrative management and outcome 

prediction, with fewer studies addressing 

intraoperative assistance, follow-up assistance, 

and surgical planning.    

Conclusion:  

This study underscores the growing interest in AI 

applications in orthopaedic surgery. Despite this 

interest, there is limited original research articles 

that demonstrate practical, clinical applications 

of AI.
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Background: 

Acute neck of femur (NOF) fractures are 

a significant health issue, particularly in 

elderly populations. This study evaluates the 

demographics, hospital length of stay, survival 

outcomes, and incidence variations by ethnicity 

and time for patients undergoing acute 

operative management for NOF fractures in Te 

Tai Tokerau, Northland, New Zealand.

Methods: 

We conducted a retrospective analysis of 1649 

patients who underwent acute NOF fracture 

surgery between January 1, 2013, and March 

20, 2024. Data on demographics, hospital stay, 

survival outcomes, and incidence by ethnicity 

and time were collected and analysed.   

Results: 

Of the 1649 cases, 1054 were female. The 

mean length of hospital stay was 9.9 days. The 

mean age of patients ranged from 79.4 to 81.4 

years, with an overall mean survival time of 

approximately 1066 days. NZ European patients 

comprised the majority (1218 cases), followed 

by Other European (259 cases) and NZ Maori 

(150 cases). NZ Maori patients had a lower mean 

age (73.4 years) compared to NZ European 

patients (81.2 years). Analysis showed significant 

differences in mean age by ethnicity (p < 0.001), 

but no significant differences in mean survival 

time (p = 0.199) or mean length of stay (p = 

0.953) by ethnicity. Seasonal variations in case 

numbers were observed, but the differences 

were not statistically significant (p = 0.915).   

Conclusions: 

This study highlights significant ethnic disparities 

in NOF fracture outcomes. NZ Maori patients 

were younger at the time of fracture. Addressing 

these disparities is crucial for equitable 

healthcare access and outcomes.
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Introduction: 

This study investigated the trends in acute 

orthopaedic operations performed at Whangarei 

Hospital between October 2021 to February 

2023. 

Methods: 

A retrospective study was performed of acute 

operating over an 18 months period. Data was 

analysed to evaluate the monthly number of 

operations, mean waiting time, and compliance 

with pre-assigned waiting times. A total of 1,877 

operations were included in the analysis. 

Results: 

The monthly number of acute operations 

ranged from 56 to 136. The compliance rate 

with pre-assigned waiting times varied between 

0.495 and 0.697, with an average rate of 

approximately 0.59. The mean waiting time for 

operations fluctuated significantly, peaking at 

108 hours in December 2021 and maintaining a 

more stable range of 25.6 to 50.5 hours for most 

of the rest of this period. 

Conclusion: 

The analysis indicates a high variability in waiting 

times and compliance rates. These insights 

provide a foundation for targeted interventions 

aimed at optimising resource allocation, 

reducing waiting times, and improving overall 

patient care outcomes.
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Background:

Ewing sarcoma is a rare type of cancer 

that primarily affects bone or soft tissue, 

predominantly occurring in children and young 

adults. The incidence and prevalence of Ewing 

Sarcoma has been observed to differ among 

various populations. Among clinicians there is a 

high index of suspicion that New Zealand Maori 

people are disproportionately affected by Ewing 

Sarcoma.  

Purpose:

To assess the incidence of Ewing Sarcoma in 

New Zealand Maori compared to the general 

population in New Zealand.  

Methods:  

Information was collected from data of the 

North Island Bone and Soft Tissue Tumour 

Registry, the South Island Tumour group 

and from Starship Hospital. Data included 

patient demographics including age, ethnicity, 

locality, site of the primary tumour, presence of 

metastasis, treatment received and outcomes 

such as 5-year survival rates. 

The key analysis points included calculation 

of the incidence rate of Ewing Sarcoma in 

the Maori population, expressed as cases per 

100,000 person-years.  

Results:  

There were 79 cases of Ewing Sarcoma 

identified between 1959 and 2002. The 

incidence rate of Ewing Sarcoma in New 

Zealand Maori was 0.15/100,000 person-years, 

compared to 0.03/100,000 person-years in non-

Maori. The rate ratio between the two groups is 

4.46 (95% CI 2.67-7.45, p < 0.001).  

Conclusions:  

The rate of Ewing Sarcoma is significantly 

higher in New Zealand Maori compared to the 

rest of New Zealand’s population. Knowledge 

that Maori people are at a higher risk of 

developing Ewing sarcoma may help facilitate 

early diagnosis and improve clinical outcomes. 

It also provides a rationale for further studies 

researching risk factors for Ewing sarcoma in 

New Zealand Maori.
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Introduction:

Clinic non-attendance is a burden on the 

healthcare system. The reasons for non-

attendance are multi-factorial. This study aims  

to assess patterns in non attendance in a 

regional centre.  

Method:  

A questionnaire assessed age, sex, ethnicity and 

questions about transport to clinic, appointment 

notification, financial barriers and personal 

constraints. These were given to all patients 

over 6 consecutive fracture clinics in Whangārei 

Hospital. Those who did not attend were 

contacted and asked the questionnaire over  

the phone.  

Results:

Of 120 patients the nonattendance rate was 

15.8% with a response rate of 67.5% (n=81). 

Mean age 40.2, mean transport time to clinic 

42.5minutes. 39.5% of respondents identified 

petrol as a cost to getting to clinic, 43.2% had 

to take time off work , 49.4% were unaware of 

ACC reimbursement and 17.2% were unaware 

as to how to reschedule an appointment. No 

statistical significance between those less that 

30 minutes and more than 30 minutes of travel 

time.  On average Maori had a greater time 

to travel (57 minutes) compared to non-Maori 

(36.71) (p-value = 0.091). Maori were less 

likely to attend clinic (p-value 0.01735). Using 

chi-squared testing Maori were more likely 

to reports cost barriers to attending clinic, 

constraints for needing to reschedule and  

less likely to know how to reschedule  

an appointment or be aware of  

ACC reimbursement.  

Discussion:

Financial issues continue to be a barrier to 

accessing health care, with petrol costs being a 

lead contributor. Distance to clinic was not an 

issue. Maori were less likely to attend clinic visits 

due to financial or personal constraints.  

Conclusions:  

 Whangārei has a large rural population that 

faces problems with access to health for 

multiple reasons including financial and personal 

constraints. Maori are overrepresented in these 

areas.  Further studies to look at informing 

patients of ACC reimbursements may ease non 

attendance rates.
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Introduction:  

The Northland population is 37.4% Maori, a 

group who have the highest reported incidence 

of SUFE. A retrospective review was performed 

of demographics of SUFE patients treated in 

Whangarei Hospital across a 10-year period.    

Methods:  

The hospital’s database was queried for 

procedures performed for SUFE between 1st 

March 2014 and 29th February 2024 (inclusive). 

Demographic information was recorded from 

the medical records. NZ Deprivation Index 

was retrieved for the patient’s address at 

presentation to hospital.    

Results:  

93 SUFE occurred in 73 patients. Mean age at 

first surgery was 11.6 years. Average NZDEP 

score was 8.38. Of 93 SUFE cases, 88 occurred 

in Maori. 24 hips underwent Modified-Dunn 

procedures, 66 pinning-in-situ (PIS) and 3 closed 

reduction + screw fixation. 10 patients (20 hips) 

presented with bilateral slips. Seven patients 

underwent prophylactic PIS in the contralateral 

hip. Contralateral SUFE occurred in 10 of 51 

eligible hips resulting in overall 33% bilaterality 

(20 of 61 patients without prophylactic pinning 

and >12 months follow-up). 14,091 Maori 

children resided within Northland in the age 

groups of 5-9 years and 10-14 years in the 2018 

Census. There was an incidence of 58.9 cases of 

SUFE per 100,000 Maori children aged 5-14.    

Discussion:  

The incidence of SUFE in Maori children in this 

cohort is consistent with previous reports of 

41.2 to 80 per 100,000. SUFE occurred most 

often in Maori children with a high burden of 

socioeconomic deprivation which is known to 

impact access to surgery and follow-up.   

Conclusion:  

SUFE is a relatively common presentation in the 

Northland region of New Zealand due to the 

large Maori population. Further investigation 

into the characteristics and outcomes of this 

cohort are planned.
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Introduction: 

 Opioid prescribing after trauma is a growing 

concern due to its association with  dependency 

and misuse. Orthopaedic trauma is associated 

with high rates of opioid prescribing. The aim 

of this study is to assess patterns in opiate 

prescribing on discharge.    

Method:  

This retrospective observational study analysed 

opioid prescription patterns at  discharge 

following trauma admissions under the 

Orthopaedic Service in the Bay of  Plenty, 

Aotearoa New Zealand. Data was collected 

from 350 opioid naïve patients  aged 18-64 

years admitted between April 21, 2017, and 

December 31, 2017.   

Results:  

The study found a high rate of opioid 

prescribing, with 75.1% of patients receiving  

opioids at discharge. The mean Morphine 

Milligram Equivalents (MMEs) prescribed  at 

discharge was 222, with a median of 180 MMEs. 

Blunt injuries were significantly  associated with 

higher opioid prescription rates (p = 0.023). 

While the Injury Severity  Score (ISS) categories 

suggested a trend towards increased opioid 

prescribing with  greater severity, this did 

not reach statistical significance (p = 0.078). 

Long-term  opioid use was notable, with 36% 

of patients prescribed opioids at discharge  

receiving repeat prescriptions at 3 months, 

decreasing to 13.7% at 6 months, and  7.2% at 

12 months. Logistic regression analysis identified 

age, male gender, and ISS  as significant 

predictors of ongoing opioid use at 6 months.   

Discussion:

In the acute setting opioid prescribing can 

be necessary, with this study showing similar 

rates to other reported rates, however the 

long term harm comes from inappropriate 

continued prescribing. Actively considering the 

demographics susceptible to long term use 

could aid to reduce this.    

Conclusions:  

The findings highlight the importance of 

interventions to manage opioid prescribing  and 

reduce the risk of long-term opioid dependency 

among trauma patients.

TITLE:

Affiliations: Adam Payne - Whangarei Hospital, Scott 

McLaughlin - Whangarei Hospital

Authors: Adam Payne, Scott McLaughlin

Category: Trauma

Opioid Prescribing at Discharge after Orthopaedic Trauma Admission



114

ASM 2024 POSTER

Name: Fraser Prendergast

Hospital: North Shore Hospital

Type: Poster

Affiliations: Dr Fraser Prendergast - registrar, North 

Shore Hospital, Will Bowman - medical student, 

Dunedin, Mr Fraser Harrold - orthopaedic surgeon, 

Introduction:   

Since the Covid pandemic of 2019 and due to 

increasing demands on the waiting lists, patients 

in New Zealand are waiting longer for hip and 

knee replacements. This will have a negative 

effect on both physical and mental wellbeing 

of these patients. The aim of this study is to 

evaluate whether increasing wait times for hip 

and knee arthroplasty in Dunedin are associated 

with increased patient and carer stress, declined 

functional improvements and increased costs 

post operatively.   

Method:   

Retrospectively reviewing the InterRAI database 

and New Zealand Joint Registry, 85 patients 

from Dunedin Hospital had complete InterRAI 

assessments both pre and post operatively. 

52 outcome measures (mental and physical 

health, pain and functional needs) we compared 

between short (<6 months) and long (>6 

months) waiting times for primary joints.   

Results:   

Patients in our cohort had a mean age of 79. 

48 patients waiting <6 months, 37 patients >6 

months. There were no statistically significant 

differences in pain outcomes, mental health 

issues, career needs or physical disability 

between short and long wait groups.   

Discussion:

After reviewing InterRAI database for patients 

on the arthroplasty waiting list in Dunedin, 

we found no significant physical/function 

differences in those patients who waited longer 

for arthroplasty surgery. This contrasts with some 

studies which revealed worse outcomes in pain, 

opiate use and mental health after longer waits 

for arthroplasty. The Dunedin cohort tended to 

be older which raises the possibility of baseline 

frailty in our older population.   

Conclusions:   

This study identified a lack of functional and 

physical harm in patients who waiting longer 

than 6 months in Dunedin for their arthroplasty 

surgery. By standardising the InterRAI database 

around arthroplasty, we hope to gain more 

accurate data to identify more accurate health 

assessment in these patients.
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Background:   

Periprosthetic femoral fractures are a debilitating 

injury, affecting vulnerable patients and 

conferring high mortality and morbidity. With 

an aging population, the number of at-risk 

joint replacements and associated fractures 

is increasing. Limited data exists locally on 

demographics, fracture patterns and outcomes for 

these patients. Our study aimed to collate this data 

and identify risk-factors for adverse outcomes.   

Methods:   

All periprosthetic femur fractures at North 

Shore Hospital between 1st July 2022 and 1st 

May 2024 were reviewed retrospectively via 

electronic records, identifying demographics 

and management received (femoral block, 

operation type, time-to-theatre, time-in-theatre).   

Primary outcomes were death at 1-year and 

increased level of residential care. Secondary 

outcome was length-of-stay. Univariate analysis 

was performed and variables with p<0.10 were 

carried into multivariate analysis (binary logistic 

regression). Subgroup analysis was undertaken 

for Vancouver B fractures.   

Results:   

118 patients were included. Patients were 

predominately female (54%), NZ European (78%) 

and most common fracture type was Vancouver 

B (46%). Median time-to-theatre was 47.7 hours 

and median operative time was 2.78 hours. 86% 

of patients received operations (49% revisions). 

50% of patients received regional blockade pre-

operatively. 1-year mortality was 19%, and 25% 

returned to increased level-of-care. Median length-

of-stay was 17-days.   ASA 3/4 was predictive 

of death at 1-year and loss in residential status 

(p=0.028, p=0.050). Patients allowed to weight 

bear post op trended towards a shorter length of 

stay (p=0.056). In Vancouver B fractures, increasing 

time-to-theatre was associated with reduced death 

at 1-year(p=0.042). Revision was associated with 

increased survival at 1-year(p=.040).   

Discussion/Conclusion:   

Patient demographics are the biggest 

determinant in outcomes. Time-to-theatre for 

periprosthetic fractures is often protracted due 

to specialist requirement, highlighting need for 

regional blocks and nerve catheters preop. In 

Vancouver B fractures, revision was associated 

with increased one year survival. While this likely 

due to unidentified bias in patient selection, it 

highlights that in appropriate patients, revision is 

appropriate.
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Background:  

Angiogenesis is necessary for fracture repair, 

and a lack of blood flow is likely to result in 

poor healing. The purpose of this study was to 

examine the correlation between the result of 

a simple tibial fracture and serial assessment of 

CYR61 expressions during the early phase of 

healing.   

Methods: 

The analysis included 107 adult fracture  

patients and 97 healthy controls. Peripheral 

blood samples were obtained from controls  

(all at once) and fractured patients on the 4th, 

7th, 10th, 15th, 20th, and 28th days post-

fracture to measure CYR61 mRNA and protein 

expression, respectively, using qRT-PCR and 

Western blotting. Clinico-radiological follow-ups 

were performed at the 6th, 10th, 16th, 20th, and 

24th weeks post-fracture, and RUST scores were 

used to analyse fracture healing progression  

and final outcomes.   

Results: 

By considering controls as Group I (n = 97), as 

per the clinico-radiological status at 24th week, 

fracture patients were divided into two groups: 

Group II (normal healing, n = 91) and Group III 

(impaired healing, n = 16). Both CYR61 mRNA 

and protein expressions were lower (baseline) 

in Group I than in Groups II and III; however, 

a significant difference was observed only 

with the Group II. In both groups, expressions 

of CYR61 mRNA as well as protein gradually 

upregulated from the baseline to a peak and 

then declined. Both, the CYR61 mRNA as well 

as protein expressions were significantly higher 

at all follow-ups in Group II than in Group III. 

Mean RUST scores between Group II and Group 

III showed a significant statistical difference at 

each follow-up. Significant correlation was found 

between the CYR61 expressions and the RUST 

score (fracture healing progression).   

Conclusions:  

We conclude that CYR61 expression can 

be used to predict the prognosis of simple 

diaphyseal tibial fractures early in the  

healing process.
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Introduction: 

Understanding the causative microorganisms 

and initiating early appropriate empirical 

antibiotics is imperative in the management of 

periprosthetic joint infections (PJI). This study 

aimed to identify patterns of microorganism and 

antibiotic resistance profile in early and late PJIs 

following total knee arthroplasty, and analyse 

changes in profile over the last two decades. 

This information is crucial for guiding empiric 

antibiotic selection.   

Methods:  

PJI data from three tertiary centres from 2000-

2023 were identified and reviewed. First episode 

of PJIs were classified using the Auckland 

classification into early (<1 year since primary) 

and late (>1 year since primary) PJIs.  For each 

case, the causative organism(s) and antibiotic 

sensitivity were recorded and analysed.    

Results: 

539 PJI cases with 606 cultures were included. 

Early PJIs were significantly more likely to 

involve resistant microorganisms (OR 2.85, 

CI 1.71 – 4.76, P<0.05) and be polymicrobial 

(OR 8.714, CI 3.95 – 19.22, P<0.05). The 

predominant organisms for both early and late 

PJIs were Staphylococci Aureus, with gram-

negative microorganisms contributing to 20% of 

cases in both early and late PJIs. Flucloxacillin 

monotherapy provided sufficient coverage 

for 54% of early PJI cases and 74% of late PJI 

cases. In comparison, Vancomycin monotherapy 

provided sufficient coverage of 82% in both 

early and late PJI cases. The number of resistant 

cases remained unchanged across the 23 year 

period, involving approximately 1 in 6 PJIs 

(P>0.05).    

Conclusion: 

Despite significant usage of empiric antibiotics 

for PJIs, the primary causative microorganisms 

have remained the same with no notable 

increase in resistance cases over the past two 

decades. In early PJIs, Vancomycin with the 

consideration of Gram-negative agent should be 

considered as the choice of empirical antibiotic, 

given the high proportion of polymicrobial and 

resistant cases.
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Background: 

A broad range of injuries in our setting can lead 

to an ACS of the extremity. Clinicians need to 

be aware of the condition and actively exclude 

it. This study aims to determine the cause, 

spectrum and outcomes of acute fasciotomy  

for compartment syndrome in a developing 

world setting.  

Objective: 

Our retrospective project serves as an overview 

of the Pietermaritzburg Metropolitan Trauma 

Service (PMTS) experience of acute fasciotomy.  

Methods: 

Patients who had undergone a fasciotomy at our 

Grey’s Hospital, Pietermaritzburg, South Africa 

between December 2012 and September 2020 

were identified for retrospective review. Patients 

transferred from another center who had already 

had fasciotomy were not included. Pertinent 

patient characteristics, mechanism of injury, 

imaging usage, operative management  

was documented.  

Results: 

During the eight-year period under review, a 

total of 97 patients required fasciotomy. The 

mean age was 27.96 years. Of these patients 

87.63% (85/97) were male and 12.37% (12/97) 

were female.  There were 57 penetrating 

injuries, 23 snake-bite related injuries, 17 blunt 

trauma related injuries resulting in compartment 

syndrome and acute fasciotomy. Of these, 

51.55% of injuries involved the lower limb and 

47.42% involved the upper limb, with 1.03% 

involving an injury to both upper and lower 

limbs. The average hospital stay was 12 days. 

The mortality was 3.09%.  

Conclusion: 

This study has highlighted those in our cohort 

who most commonly undergo fasciotomy with 

the 5 major risk factors being male, penetrating 

injury, arterial injury, signs of compartment 

syndrome and snake bites to the upper limb, 

particularly the hand. A wide range of injuries 

that can lead to compartment syndrome.  

Delay in recognition and treatment contributes 

to significant morbidity.
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Introduction: 

Mechanical Lateral Distal Femoral Angle (mLDFA) 

is a key individual measure of coronal alignment in 

total knee replacement (TKR). Changes in mLDFA 

can impact the biomechanics of the knee however, 

the impact of changes in mLDFA on outcome of 

TKR procedures is poorly understood and safe 

boundaries of changes are yet to be defined. 

Therefore, we sought to investigate the impact of 

change in mLDFA on early outcome of patients 

following TKR. 

Methods: 

This was a retrospective multicentre cohort 

study of patients undergoing primary unilateral 

and bilateral robotic-assisted TKAs between 

January 2020 and March 2023. Two reviewers 

independently measured mLDFA angles using 

long-leg radiographs. Patients were grouped 

based on the magnitude of change in their 

mLDFA values from pre- to post-operative state 

(0<_mLDFA≤1, 1<_mLDFA≤2, 2<_mLDFA≤3, 

3<_mLDFA<4, _mLDFA≥4). Validated functional 

outcomes were assessed using the Oxford Knee 

Score (OKS) at pre-operative baseline, 3 months, 

and 6 months postoperatively. 

Results: 

A total of 297 patients were included. The 

mLDFA changed by 1.96_ ± 1.76_ post-

operatively; 0<_mLDFA≤1 (38%), 1<_mLDFA≤2 

(22%), 2<_mLDFA≤3 (17%), 3<_mLDFA<4 (9%), 

_mLDFA≥4 (14%). There was no statistically 

significant difference between the pre-operative 

OKS values amongst the groups (P=0.116). 

The _mLDFA≥4 group demonstrated the least 

improvement in OKS after 3 months (7.26 ± 9.8) 

and 6 months (11.27 ± 7.0) OKS compared to all 

other groups. This reached statistical significance 

when compared to all other groups for change 

in 3-month OKS (p=0.001, p=0.004, p=0.029, 

p=0.033 respectively) and change in 6 month 

OKS for all groups except the 3<_mLDFA<4 

group (p=0.027, p=0.014, p=0.021, p=0.071 

respectively). 

Discussion/Conclusion: 

Changes in post-operative mLDFA 4 or more 

degrees compared to pre-op were associated with 

the least improvement in 3- and 6-months OKS. 

This suggests that changes beyond 4 degrees in 

post-operative mLDFA might negatively impact the 

short-term outcome of TKR. Future work should 

focus on investigating the causation of these 

observed differences in conjunction with other 

surgical and patient recovery parameters.
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Background: 

Patient education is a key element of spinal 

surgery informed consent. Patients frequently 

access health information online, yet this 

information is unregulated and of variable 

quality. We aimed to assess the quality of 

information available on Degenerative Cervical 

Myelopathy (DCM) websites with a focus on 

identifying high-quality information websites. 

Methods: 

We performed a Google search using keywords 

pertaining to DCM. The top 50 websites 

returned were classified based on their 

publication source, intended audience and 

country of origin. The quality of these websites 

was assessed using both DISCERN instrument 

and JAMA benchmark criteria. We also utilised 

a novel Myelopathy Information Scoring Tool 

(MIST) to assess the comprehensiveness, 

accuracy and detail of online DCM information. 

Results: 

Mean DISCERN score was 39.9 out of 80.  

Only one-quarter of these websites were 

rated ‘good’ or ‘excellent’ using DISCERN, the 

remaining were rated ‘very poor’, ‘poor’ and 

‘fair’. Mean JAMA benchmark score was 1.6 

out of 4, with 23 out of 50 websites scoring 0. 

Evaluation using MIST found mean score of 

25.6 out of 50. Using 30 points as satisfactory 

MIST cut-off, 72% of DCM websites were 

deemed critically deficient and unsatisfactory 

for comprehensive patient education. Both 

DISCERN and MIST indicated poorest 

information pertained to surgical risks and 

complications, as well as treatment outcomes. 

Websites such as Orthoinfo.aaos.org and 

Myelopathy.org provided reliable, trustworthy, 

and comprehensive patient education. 

Conclusions: 

Information available on almost three-quarters 

of DCM websites was of poor quality, with 

information regarding complications and 

treatment outcomes most deficient. Clinicians 

should be aware of quality sites that patient may 

be directed to, to augment patient education 

and surgical counselling.
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Introduction: 

The New Zealand ACL Registry has reported the 

hamstring tendon autograft to have the highest 

revision rate. There is concern that a small 

group of surgeons disproportionately account 

for a larger number of cases in the registry and 

bias the comparison between graft types. This 

study aimed to address this bias by focusing on 

the outcomes of patients operated on by the 

highest volume surgeons who use both grafts. 

Methods: 

Prospective data recorded in the New Zealand 

ACL Registry were analyzed. The top 30 

surgeons with the most procedures recorded 

in the Registry who recorded both BTB and 

hamstring autograft cases were included. The 

study period was April 2014 to March 2022 

with a minimum 2-year follow-up. Only high-

risk patients were analyzed using the following 

criteria: age 14-25 years, ACL rupture sustained 

during sport, surgery within 12 months, grade 2 

pivot shift and a minimum preinjury Marx activity 

score of 8. 

Revision rates were compared via Chi-square 

test and multivariable Cox regression survival 

analysis to calculate hazard ratios (HR) adjusted 

for gender. 

Results: 

The top 30 highest volume surgeons accounted 

for 69.7% of cases in the Registry. 6 surgeons 

were excluded as they did not record both BTB 

and hamstring autograft cases. The remaining 

24 surgeons performed 2,479 primary ACL 

reconstructions with an overall revision rate 

of 8.4% (n = 209). A 2.8 times higher risk of 

revision was found with the hamstring autograft 

(revision rate = 12.3%, adjusted HR = 2.8, 

p<0.001) when compared to the BTB autograft 

(revision rate = 4.2%). Only 3 out of 24 surgeons 

had a higher revision rate with their BTB cases 

when compared to their hamstring cases. 

Discussion/Conclusion: 

The majority of the highest volume ACL 

surgeons had a higher failure rate with their 

hamstring autograft cases when compared to 

their BTB cases.
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Introduction: 

Reconstruction of the anterior cruciate ligament 

(ACL) is the preferred management of rupture 

in active patients. Reinjury may occur in up 

to 20% of active patients and may result in 

dissatisfaction. Current literature on satisfaction 

rates following ACL reconstruction is limited to 

small cohort studies. This study aimed to identify 

the rate of satisfaction of patients recorded in 

the New Zealand ACL Registry. 

Methods: 

A patient questionnaire was sent to patients 

recorded in the New Zealand ACL Registry  

who underwent ACL reconstruction between 

2017-2022, with a minimum follow-up of 2 years. 

Patients were asked how satisfied they were 

with the outcome of their ACL reconstruction 

as either ‘very satisfied’, ‘somewhat satisfied’, 

‘neutral’, ‘somewhat dissatisfied’ or ‘dissatisfied’. 

Patient demographic and intraoperative surgical 

data were extracted from the Registry. This also 

included whether patients had undergone  

any revision ACL reconstruction. Satisfaction 

rates were calculated and compared via  

Chi-square test. 

Results: 

A total of 2853 patients were analyzed. 87.2% 

of patients were either ‘very’ or ‘somewhat 

satisfied’ with their surgery (n = 2489), 7.5% 

were ‘neutral’ (n = 214) and 5.3% were ‘very’ 

or ‘somewhat’ dissatisfied (n = 150). 81% 

of patients who underwent revision ACL 

reconstruction reported satisfaction compared 

with 87% of patients who have not required 

revision (p = 0.08). Satisfaction rates were not 

influenced by patient age, gender, timing of 

surgery, history of previous knee surgery, graft 

type, concomitant meniscal or chondral injuries. 

Discussion/Conclusion: 

This study found a high rate of patient 

satisfaction with ACL reconstruction. Only 5% of 

patients were dissatisfied with the outcome of 

their surgery.
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Introduction: 

Advanced imaging in the management of 

childhood bone and joint infection (BJI) has 

the potential to improve disease outcomes. 

Knowledge about the optimal timing for MRI 

in relation to both surgically and non-surgically 

managed BJI is limited. This study examines the 

impact of MRI timing on number of surgeries, 

length of stay (LOS), hospitalisation cost, and 

disease recurrence in childhood BJI. 

Methods: 

This is a retrospective review of patients <16 

years with acute haematogenous osteomyelitis 

(AHO) or septic arthritis (SA) treated in the 

Auckland region from 2018-2023. Cases were 

included if they underwent MRI as part of 

diagnostic workup. Data collected described 

treatment, hours between admission and 

MRI, LOS, hospitalisation cost, and infection 

recurrence. 

Results: 

There were 563 cases of BJI, of which 390 

met inclusion criteria. Cases were primarily 

AHO (85%). The percentage of cases having 

MRI increased over time from 54% (2018) to 

80% (2023). Locally disseminated infection 

such as pyomyositis or adjacent septic arthritis 

occurred in 48%. Children with pre-operative 

(n=145) vs post-operative MRI (n=60) had a 

lower reoperation rate (33% vs. 77%, p=0.001) 

and shorter LOS (14.1 vs. 22.4 days, p=0.002). 

Hospitalisation costs appeared lower but did 

not differ statistically ($59,419 vs $159,353, 

p=0.12). In cases managed without surgery, LOS 

was reduced if MRI occurred within 48 hours 

of admission (7.3 vs. 10 days, p=0.03). Disease 

recurrence was not associated with MRI timing. 

Conclusion: 

In pediatric BJI, obtaining an MRI scan before 

surgery reduces re-operation rate. MRI within 48 

hours of admission reduces LOS.
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Introduction: 

Childhood bone and joint infection (BJI) is a 

potentially severe disease with consequences 

for growth and development. Critically unwell 

children may require prolonged hospitalisation 

and multiple surgeries. Acknowledging rising 

healthcare costs and the financial impact of 

illness on caregivers, increased efforts are 

required to optimise treatment. This systematic 

review aims to characterise existing costs of 

hospital care and summarise strategies which 

reduce treatment expense. 

Methods: 

A systematic review of the literature was 

performed from 01/01/1980 to 31/1/2024. 

Data was extracted on hospitalisation costs for 

paediatric BJI by decade and global region. 

Results have been converted to cost per day in 

US dollars with purchase parity for 2023. Studies 

reporting innovations in clinical care to reduce 

length of stay (LOS) and simplify treatment were 

identified. Studies trialling shorter antibiotic 

treatment were only included if they specifically 

reported changes in LOS. 

Results: 

Twenty-three studies met inclusion criteria; 

of these, a daily hospitalisation cost could 

be derived from seven publications. Overall 

hospitalisation cost and inpatient charges rose 

steeply from the 1990s to the 2020s. In contrast, 

average LOS appears to have decreased. Cost 

per day was higher in the United States than 

in Europe, and higher for cases with confirmed 

methicillin-resistant Staphylococcus aureus 

(MRSA). Sixteen studies report innovations 

to optimise care. For studies where reduced 

LOS was achieved, early magnetic resonance 

imaging with immediate transfer to theatre when 

necessary and discharge on oral antibiotics were 

consistent features. 

Conclusion: 

Rising costs of hospital care and economic 

consequences for families can be mitigated 

by simplifying treatment for childhood BJI. 

Hospitals which adopt protocols for early 

advanced imaging and oral antibiotic switch 

may provide satisfactory clinical outcomes at 

lower cost.
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